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​​​Introduction
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Today our bodies are fighting a myriad of infections, outbreaks, autoimmune disorders, and other conditions. How will our bodies manage? With a strong immune system.

Yet immunosuppression is now at epidemic levels in modern society. What is causing this epidemic? What is causing all of the diseases that are borne from immunosuppression—many of which are fatal? And what can be done to turn the tide on this avalanche of inflammatory and immunity-related disorders?

Conventional medicine is utilizing an outmoded, out-dated perspective of the immune system. It’s concept of immunity is a static system that assumes the immune system is solely run by legions of the body’s immune cells, cytokines and immunoglobulins.

As we’ll prove in this text, the immune system is more living than cellular. The immune system is not static. It is dynamic and alive with progressive probiotics that monitor and guard their territory with a vengeance.

That is, assuming our probiotic colonies are strong, and they are coordinated with the body’s immune cells and processes.

This text advances this new vision of the immune system, together with those elements that depress it, and those elements that stimulate it. Here we will explore the science behind not only how the living immune system works, but how it can be damaged, how it can become immunosuppressed, and how it can be rejuvenated.

Towards this end we volunteer proven strategies that boost the living immune system. Most of these are supported by significant peer-reviewed research. This text is equipped to be scientifically substantial enough for the health professional to utilize, yet easy enough to understand for lay persons.

Nonetheless, the reader is advised to consult with their health professional before engaging any significant dietary, herbal or lifestyle changes: It is important to work with someone who understands our medical history and the relative risks of change.

With that’s said, let’s get right to it.
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​​​​​​​​​​Chapter One: The Immune System
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What weapons do our bodies have against the onslaught of bacteria, viruses, toxins and other invaders of the modern world? It seems that the combination of invasions into our body is practically insurmountable.

Yet nature has provided an answer. Nature has provided our bodies with not only an adaptive immune system, but a series of active combatants to swarm and overwhelm challenges to our body.

Why? Because these combatants want to protect their territory: Our bodies. These warriors, our antibodies, immune cells and probiotics, happen to be more prevalent in our bodies than our own tissue cells. We have between 30 and 40 trillion cells in the body but a healthy person will have as much as 70 trillion probiotic bacteria in and on the body. That means that our active body is comprised, two to one, of probiotics.

This also means that our body’s immune system is more probiotic than cellular.

Yes, our probiotics also outnumber our immune cells. Our body contains some 25 billion immune cells. Many of these are in the bloodstream, but also billions of immune cells inhabit in our lymphatic system, organs, mucosal membranes and tissues.

In this chapter, we’ll cover the body’s immune system, including our own immune cells and our probiotic colonies.

When a toxin enters our body, our immune system immediately begins to reject it. This is because the living immune system recognizes the foreigner immediately. How does this happen? In this chapter, we’ll show how the body’s natural detoxification system works. This will help us understand how we can better utilize and even stimulate the immune system later.

The immune system is really located throughout the body. We find immune cells on the skin, in the blood, in the lungs, in the bones and in every organ system. We also find the immune system within trillions of probiotic bacteria scattered around the body.

The immune system has a number of intelligent abilities. The first is recognition. The immune system has the facility to recognize molecules that endanger the body’s welfare. The immune system also maintains memory. The immune system can remember the identity of a toxin or pathogen by virtue of recognizing its antigens (byproducts or molecular structure). This is the rationale for vaccination. Vaccination exposes the body to a small amount of a particular pathogen so the immune system will develop the tools and the memory to recognize its antigens, so that the body can respond appropriately the next time it is exposed to the same pathogen.

The immune system is incredible in its ability to maintain specificity and diversity. These characteristics allow the immune system to respond to literally millions, if not billions of different antigens. Moreover, each particular antigen requires a completely different response.

The immune system is an intelligent scanning and review system intended to gauge whether a particular molecule, cell or organism belongs in the body. This is determined through a complex biochemical identification system. We might compare this system to an iris scan, often used as a password entry system. Utilizing a database of information, the immune system checks molecular structures against this database. If the molecular structure isn’t recognized, or matches a structure considered foreign, the immune system launches an attack. This attack is referred to as an immune response or an inflammatory response.

Despite significant research in the areas of vaccination, antibiotics, and inflammation, modern medical science is still perplexed with the autoimmune syndrome. A massive list of degenerative diseases are now considered autoimmune, including irritable bowel syndrome, Crohn’s, asthma, allergies, fibromyalgia, lupus, urinary tract disorders and many, many others. Physicians also classify most types of arthritis as autoimmune disorders. Why can’t the immune system repair these disorders, as it does with most other types of injuries? What has gone wrong with the immune system in these cases? How about in a body that is overwhelmed with toxins?

Chemical toxins also invade the body via the digestive tract, the nose and sinuses, the genitals, the lungs, the skin, the ears and even the eyes. Microbial infections can also be caused by normal residents of the body, should they grow beyond their typical populations. These include H. pylori, E. coli and Candida albicans. These are also considered by the body as toxins, because these foreigners must be cleared from the body or otherwise controlled.

There are four processes the body uses to guard against and remove toxins:

​Non-specific Immunity

The first is called the non-specific immune response. This utilizes a network of biochemical barriers that work synergistically to prevent infectious agents from getting into the body. The barrier structures include the ability of the body to shut down its orifices. We can close our eyes, mouths, noses and ears to prevent invaders or toxins from entering the body. Within these lie further defensive structures: Nose hairs, eyelashes, lips, tonsils, ear hair, pubic hair and hair in general are all designed to help screen out and filter invaders. Most of the body’s passageways are also equipped with tiny cilia, which assist the body evacuate invaders by brushing them out. These cilia move rhythmically, sweeping back and forth, working caught pathogens outward with their undulations. The surfaces of most of the body’s orifices are also covered with a mucous membrane. This thin liquid membrane film contains a combination of biochemicals and cells that prevent invaders from penetrating any further. These mucous membranes lining the passageways accomplish this with a combination of immune cells, immunoglobulins and colonies of probiotics.

The digestive tract is equipped with another type of sophisticated defense technology. Should any foreigners get through the lips, teeth, tongue, hairs, mucous membranes, cilia and sneak down the esophagus, they then must contend with the digestive fire of the stomach. The gastrin, peptic acid and hydrochloric acid within a healthy stomach keep a pH of around two. This is typically enough acidity to kill or significantly damage many bacteria. However, a person can mistakenly weaken this protective acid by taking antacids or acid-blockers. In this case, the stomach’s ability to neutralize pathogens will be handicapped. In addition, a number of microorganisms are accustomed to acidic environments, and still others can tuck away into clumps of food—especially food that has not been chewed well enough.

​Humoral Immunity

The second form of immune response involves a highly technical strategic attack that first identifies the invader’s weaknesses, followed by a precise and immediate offensive attack to exploit those weaknesses. This is often called humoral immunity. More than a billion different types of antibodies, macrophages and other immune cells mobilize and execute specific attack plans. As an immune cell scans a particular invader, it may recognize a particular biomolecular or behavioral weakness within the toxin or pathogen. Upon recognizing this weakness, the immune system will devise a unique plan to exploit this weakness. It may launch a variety of possible attacks, using a combination of specialized B-cells (or B-lymphocytes) in conjunction with specialized antibodies.

Cruising through the blood and lymph systems, the antibodies and/or B-cells can quickly sense and size up invading microbes. Often this will mean the antibody will lock onto or bind to the invader to extract critical molecular information. This process will often draw upon databases held within certain helper B-cells that memorize vulnerabilities. The specific vulnerability is often revealed by molecular structures of pathogenic cell membranes. Each pathogen will be identified by these unique structures or antigens. The B-cell then reproduces a specific antibody designed to record and communicate that information to other B-cells through biochemical transception. This allows for a constant tracking of the location and development of pathogens, allowing B-cells to manage and constantly assess the response.

​Cell-Mediated Immunity: Detoxing the Cells

The third process used by the immune system is the cell-mediated immune response. This also incorporates a collection of smart white blood cells, called T-cells. T-cells and their surrogates wander the body scanning the body’s own cells. They are seeking cells that have become infected or otherwise damaged by microbes or toxic free radicals. Infected cells are typically identified by special marker molecules (antigens) that sit atop their cell membranes. These antigens have particular molecular arrangements that signal roving T-cells of the damage that has occurred within the cell. Once a damaged cell has been recognized, the cell-mediated immune system will launch an inflammatory response against the cell. This response will typically utilize a variety of cytotoxic (cell-killing) cells and helper T-cells. These types of immune cells will often directly kill the damaged cell by inserting toxic chemicals into it. Alternatively, the T-cell might send signals into the damaged cell, switching on a self-destruct mechanism within the cell.

​Probiotics

The fourth and most powerful part of the immune system takes place among the body’s probiotics. This is the backbone of the living immune system, because our probiotics drive many of our immune processes.

The human body can house more than 32 billion beneficial and harmful bacteria and fungi at any particular time. When beneficial bacteria are in the majority, they constitute up to 70-80% of the body’s immune response. This takes place both in an isolated manner and in conjunction with the rest of the immune system.

Probiotic colonies work with the body’s internal immune system to organize strategies that prevent toxins and pathogenic microorganisms from harming the body. Probiotics will communicate and cooperate with the immune system to organize cooperative strategies. They will stimulate the body’s immune cells, activating the cell-mediated response, the humoral response, and indirectly, the body’s exterior barrier mechanisms through immunoglobulin stimulation. As we will see in the research, they stimulate T-cells, B-cells, macrophages and NK-cells with smart messages that promote specific immune responses. They also activate cytokines and phagocytic cells directly to coordinate their intelligent immune response.

Probiotics can also quickly identify harmful bacteria or fungal overgrowths and work directly to eradicate them. This process may not directly involve the rest of the immune system. Even still, the immune system will be notified of any probiotic offensives. The immune system will support the process by breaking up and escorting dead pathogens out of the body.

Probiotics produce chemical substances that destroy invading microorganisms. Probiotics make up our body’s own antibiotic system. Because probiotics are extremely intelligent and want to survive, they have developed various strategies to defend their homeland (our body). It is a territorial issue. Invading bacteria threaten their homes and families. Probiotics also learn how to fight newer bacteria species and new bacteria strategies. While static pharmaceutical antibiotics are counteracted by smart super-bugs, probiotics can alter their antibiotic strategies as needed. Our continued survival illustrates their intelligence.

Probiotics produce antimicrobial biochemicals that manage, damage or kill pathogenic microorganisms. In some cases, they will simply overcrowd the invaders with biochemistry and populations to limit their growth. In other cases, they will secrete chemicals into the fluid environment to eradicate large populations. In still other cases, they will insert specific chemicals into the invaders, which will directly kill them. Probiotic mechanisms are quite complex and variegated to say the least.

Dr. Mechnikov hypothesized that the beneficial effects of lactobacilli arise from the lactic acid they excrete. Indeed, the lactic acid produced by Lactobacillus and Bifidobacteria species sets up the ultimate pH control in the gut to repel antagonistic organisms. Lactic acids are not alike, however. There are different lactic acid molecular structures, and combinations with other chemicals. For example, some probiotics produce an L(+) form of lactic acid and other probiotics may produce the D(-) from. Many probiotic strains also produce a molecular combination with hydrogen peroxide called lactoperoxidase.

Probiotics also produce acetic acids, formic acids, special lipopolysaccharides, peptidoglycans, superantigens, heat shock proteins and bacterial DNA—all in precise portions to nourish each other, inhibit challengers and/or benefit the host.

Precision and proportion is the key. For example, some bifidobacteria secrete a 3:2 proportion of acetic acid to lactic acid in order to barricade certain pathogenic microbes.

Probiotics also secrete a number of key nutrients crucial to its host’s (our body) immune system and metabolism, including B vitamins pantothenic acid, pyridoxine, niacin, folic acid, cobalamin and biotin, and crucial antioxidants such as vitamin K.

Probiotics also produce antimicrobial molecules called bacteriocins. Lactobacillus plantarum produces lactolin. Lactobacillus bulgaricus secretes bulgarican. Lactobacillus acidophilus can produce acidophilin, acidolin, bacterlocin and lactocidin. These and other antimicrobial substances equip probiotic species with territorial mechanisms to combat and reduce pathologies related to Shigella, Coliform, Pseudomonas, Klebsiella, Staphylococcus, Clostridium, Escherichia and other infective genera. Furthermore, antifungal biochemicals from the likes of L. acidophilus, B. bifidum, E. faecium and others also significantly reduce fungal outbreaks caused by Candida albicans.

These types of antimicrobial tools give probiotics the ability to counter the mighty H. pylori bacterium—known to be at the root of a majority of ulcers. H. pylori inhibition has been observed in studies on L. acidophilus DDS-1, L. rhamnosus GG, L. rhamnosus Lc705, Propionibacterium freudenreichii and Bifidobacterium breve Bb99, as we will see later.

Furthermore, probiotics will specifically stimulate the body’s own immune system to attack pathogens. For example, scientists from Finland’s University of Turku gave nine atopic dermatitis children Lactobacillus rhamnosus GG for four weeks. They found that serum cytokine IL-10 levels specific to the infection increased following probiotic consumption.

Whatever the strategy, smart probiotic microorganisms work collectively and synergistically with the other three components of our immune system. Our probiotic system works within the non-specific immune system to help protect the body from invasions. Probiotics live within the oral cavity, the nasal cavity, the esophagus, around the gums, and in pockets of our pleural cavity (surrounding our lungs). They dwell within our stomach, within our intestines, within the vagina and around the rectum, and amongst other pockets of tissues. This means that for microbes to invade the bloodstream, they must first get through legions of probiotic bacteria that populate those entry channels—assuming a healthy body of course.

Probiotics participate deeply in immune activity. In one study, the probiotic organism Bifidobacterium lactis HN019 or a placebo was given to 30 healthy elderly volunteers (average age 69 years old) for nine weeks. The probiotic group had significant increases among total T-cells, helper T-cells (CD4+), activated (CD25+) T-cells, and natural killer T-cells. Cytotoxic capacity among mononuclear and polymorphonuclear phagocytes and tumor-cell killing activity among natural killer cells also increased among the probiotic group.

Probiotics modulate the inflammatory Th1/Th2 system. Illustrating this, yogurt with Bifidobacterium longum BB536 or plain yogurt was given to 40 patients with Japanese cedar pollinosis for 14 weeks. Peripheral blood mononuclear cells from the patients indicated that B. fragilis microorganisms induced significantly more helper TH cell type2 cytokines such as interleukin [IL]-6, and fewer Th1 cytokines such as IL-12 and interferon.

Probiotics utilize cytokine communications to transmit intelligent information to the body’s network of white blood cells. Illustrating this, Scientists from the Slovak Institute of Cardiovascular Diseases gave a placebo or probiotic Enterococcus faecium M-74 to human volunteers for 60 weeks. Peripheral blood analysis indicated significant decreases in cytokines sICAM-1, CD54 on monocytes, and CD11b on lymphocytes after one-year. These are related to anti-adhesion strategies following inflammatory responses to artery damage.

In order to better understand the relationship between probiotics and our immune system, let’s discuss the other players among the body’s immune system and their interaction with our probiotic populations.

Immune Cells

The immune system produces at least five different types of white blood cells. Each is designed to identify and target specific types of pathogens. After identification, they will either initiate an attack with other components, or directly begin their attack. The main types are lymphocytes, neutrophils, basophils, monocytes and macrophages. Each plays an important role in the pathogen-identification and inflammatory process. Lymphocytes are the body’s self-specific immune response team.

The primary lymphocytes are the T-cells (thymus cells) or B-cells (bone marrow cells). These cells and their specialized proteins work together to strategically attack and remove invaders. Then they memorize the strategy in preparation for a future invasion.

All white blood cells are initially assembled by stem cells in the bone marrow. Following their release, T-cells undergo further differentiation and programming in the thymus gland. B-cells undergo a similar process of maturity before release from the spleen. Both T-cells and B-cells circulate via lymph nodes, the bloodstream and among tissue fluids. Both also have a number of special types, including memory cells and helper cells to identify and memorize invaders.

B-cells look for foreign or potentially harmful pathogens moving freely. These might include toxins or microbes. Once identified, B-cells will stimulate the production of a particular type of antibody protein, which is designed to destroy or break apart the foreigner. There are several different types of B-cells. Most are monoclonal, which means they will adjust to the specific type of invader. Some B-cells are investigative and surveillance oriented. They are focused on roaming pathogens. Once activated, they can then damage these invading pathogens using a variety of biochemical secretions or physical activities. B-cells that circulate and surveil the bloodstream are often called plasma B-cells. Others—like memory B-cells—record previous invasions for future attacks.

T-cells, on the other hand, are oriented toward the body’s own cells. They are focused upon internal cellular problems, toxin absorption, or those pathogens that have invaded cells.

There are different types of T-cells. Each is programmed in the thymus to look for a different type of problem, and each has the capability of destroying different types of cells and infections. Many T-cells simply respond to a pathogen that has invaded the cell by destroying the cell itself—this is the killer T-cell. It does this by inserting special chemicals into the cell or submitting instructions for the cell to kill itself. Cell death is called apoptosis, and T-cells capable of killing our cells are called cytotoxic T-cells and natural killer T-cells.

T-cells work through a communication system of cytokines to relay instructions and information amongst the various T-cells. Prominent cytokine communications thus take place between helper T-cells, natural killer cells and cytotoxic T-cells.

The initial scanning of an infected cell by a helper T-cell utilizes electromagnetic scanning just as the B-cells do. The T-cell’s support network also includes delta-gamma T-cells. Delta-gamma T-cells are stimulated by specific molecular receptors on cell membranes. In general, helper T-cells communicate previous immune responses, memorize current ones, and pass on strategic information on the progress of pending attack plans.

The helper T-cell scan surveys the cell’s membrane for indications of either microbial infection or some sort of genetic mutation due to a virus or toxin. This antigen scan might reveal invasions of chemical toxins, protozoa, worms, fungi, bacteria and viruses that have intruded or deranged the cell. The scanning helper T-cell immediately communicates the information by releasing their tiny coded protein cytokines. These disseminate the information needed to coordinate macrophages, NK-cells and cytotoxic T-cells for attack.

Most cells contain tumor necrosis factor or TNF—a sort of self-destruct switch. When signaled from the outside by a T-cell, TNF will initiate a self-destruct and the cell will die.

Under some circumstances, entire groups of cells or tissue systems may be damaged. Macrophages may be signaled to cut off the blood supply to kill these deranged or infected cells.

The two primary helper T-cell types are the Th1 and the Th2. The Th1 T-cell focuses on the elimination of bacteria, fungi, parasites, viruses, and similar types of invaders. The Th2 cells, on the other hand, are focused upon allergic and antibody responses. The Th2 is thus explicitly involved in the responses of inflammation and allergic reaction. This is important to note, because research has revealed that stress, chemical toxins, poor dietary habits and lack of sleep tend to suppress Th1 levels and increase Th2 levels. With an abundance of Th2 cells in the system, the body is prone to respond more strongly to allergens and toxins, causing problems like hay fever and allergies. This is why we sometimes see people who are under physical or emotional stress overreacting with hives, psoriasis and other allergic-type responses.

Neutrophils are white blood cells that circulate within the blood stream, looking for abnormal behavior among various cells and tissues. Once they identify a problem, they will signal a mass assembly and begin the process of cleaning the area. This typically involves inflammation, as they work to break down and remove debris.

Neutrophils are also coordinated by probiotics. Researchers from the Liver Failure Group and The Institute of Hepatology at the University College London’s Medical School found in a study of 20 liver failure patients that neutrophil function and cytokines were significantly modulated by the probiotic Lactobacillus casei Shirota. Starting neutrophil phagocytic capacity was significantly lower than healthy controls (73% versus 98%) before probiotic treatment. Neutrophil phagocytic capacity after probiotic treatments were equal between the cirrhosis patients and the healthy volunteers at the end of the study—while the placebo group’s neutrophil capacity did not change. In addition, endotoxin-stimulated TNF-receptors 1 and 2 and interleukin-10 levels were significantly lower among the probiotic group. The scientists concluded: “Our data provide a proof-of-concept that probiotics restore neutrophil phagocytic capacity in cirrhosis, possibly by changing IL10 secretion and TLR4 expression.”

Monocytes are like the neolithic ancestors of the attack soldiers. After being produced in the marrow, monocytes differentiate into either macrophages or dendrite cells. The macrophages are particularly good at engulfing and breaking apart pathogens. Dendritic cells are interactive cells that stimulate certain responses. They may, for example, isolate and present a pathogen to the T-cells. Dendritic cells also stimulate the production of those special inter-white blood cell communication proteins called cytokines.

Coordinators

As mentioned, cytokines are communication devices that allow different immune cells to communicate. These typically come with complex names like interleukin (IL), transforming growth factor (TGF), leukemia inhibitory factor (LIF), and tumor necrosis factor (TNF). There are five basic types of cell communication: intracrine, autocrine, endocrine, juxtacrine and paracrine.

Autocrine communication takes place between two different types of cells. This message can be a biochemical exchange or an electromagnetic signal. The other cell in turn may respond automatically by producing a particular biochemical or electromagnetic message. We might compare this to leaving a voicemail on someone’s message machine. Once we leave the message, the machine signals that the message has been received and will be delivered. Later the machine will replay the message. The immune system uses this type of autocrine message recording process to activate T-cells. Once the message is relayed, the T-cell will respond specifically with the instructed activity.

A paracrine communication takes place between neighboring cells of the same type, to pass on a message that comes from outside of the tissue system. Tiny protein antennas will sit on cell membranes, allowing one cell to communicate with another. This allows cells within the same tissue system to respond in a coordinated manner.

Juxtacrine communications take place via smart biomolecular structures. We might call these structures relay stations. They absorb messages and pass them on. An example of this is the passing of inflammatory messages via immune cell cytokines.

An intracrine communication takes place within the cell. First, an external message may be communicated into the cell through an antenna sitting on the cell’s membrane. Once inside the cell, the message will be communicated around cell’s organelles to initiate internal metabolic responses.

The endocrine message takes place between endocrine glands and individual cells. The endocrine glands include the pineal gland, the pituitary gland, the pancreas, adrenals, thyroid, ovary and testes. These glands produce endocrine biochemicals, which relay messages directly to cells. Their messages stimulate a variety of metabolic functions within the body. These include growth, temperature, sexual behavior, sleep, glucose utilization, stress response and so many others. One of the functions of the endocrine glands relevant to disease is the production of inflammatory co-factors such as cortisol, adrenaline and norepinephrine. These coordinate and initiate instructions that stimulate inflammatory processes.

Probiotics utilize these systems to communicate with the body’s various cells. They utilize paracrine and juxtacrine communications to pass on messages about the location, type and weaknesses of invading organisms. These messages are then compared with the programmed history within helper T-cells and helper B-cells. This creates a coordinated response. For example, the immune system might launch phagocytic cells to help attack the pathogens a probiotic colony may be battling.

Scientists from the Nagoya University Graduate School of Medicine’s Department of Surgery found in a study of 101 patients that supplementation with probiotics increased NK activity and lymphocyte counts. Pro-inflammatory IL-6 cytokines decreased significantly among the probiotic group. Serum IL-6, white blood cell counts, and C-reactive protein also significantly decreased among the probiotic group.

Furthermore, probiotics have the ability to uniquely modify cytokines depending upon the condition and disease of the person. Illustrating this, a probiotic drink with either placebo or a probiotic combination of Lactobacillus paracasei Lpc-37, Lactobacillus acidophilus 74-2 and Bifidobacterium animalis subsp. lactis DGCC 420 was given to 15 healthy adults and 15 adults with atopic dermatitis. After 8 weeks, CD57(+) cytokines levels increased significantly among the healthy group taking probiotics, while CD4(+)CD54(+) cytokines decreased significantly among the AD patients who were taking the probiotics, compared with the placebo group and compared to the levels at the beginning of the trial.

Immunoglobulins

Immunoglobulins are proteins that are programmed for a particular type of response in the presence of particular pathogens in different areas and maturity. IgA immunoglobulins line the mouth and digestive tract, scanning for pathogens that might infect the body. IgDs sense infections and activate B-cells. IgEs attach to foreign substances and launch histamine responses—typically associated with allergic responses. IgGs cross through membranes, responding to growing pathogens that have already invaded the body. IgMs are focused on new intrusions that have yet to grow enough to garner the attention of the IgGs.

Each of these general immunoglobulin categories contain numerous sub-types geared to different types of pathogens and responses. Other immunoglobulin proteins also exist. Some of these aid macrophages and lymphocytes in identifying specific pathogens.

An element of immunoglobulins is the CD glycogen-protein complex. CD stands for cluster of differentiation. CDs are molecules that sit on top of immune cells to navigate and steer their behavior. They will sit atop T-cells, B-cells, NK-cells, granulocytes and monocytes, identifying pathogens and infected cells. They often negotiate and bind to pathogens. This allows the lymphocyte to proceed to attack the pathogen, often by inserting a toxic chemical that destroys the pathogen or the cell hosting it.

CDs are identified by their molecular structure: This is also referred to as a ligand. The specific molecular arrangement (or CD number) will also match a specific type of receptor at the membrane of the cell or pathogen. Each CD number will produce a bonding relationship with a certain receptor structure on the cell to allow the accompanying immunoglobulin or lymphocyte to have interactivity with the pathogen. This gives the immunoglobulin or lymphocyte an access point from which to attack the pathogen.

Immunoglobulins and CDs are also tools probiotics utilize to define or influence appropriate responses for the immune system. Probiotics stimulate IgAs through CDs, for example, when they discover a pathogen has invaded parts of the body’s entry passageways.

CDs are also utilized by our body’s probiotics to define the cells and tissue systems that have been damaged by toxins, bacteria, or viruses. Probiotics will respond appropriately, signalling back and forth with the immune system. This signalling often stimulates particular inflammatory and injury-healing responses.

Illustrating this, Finnish scientists gave healthy elderly volunteers lactitol (a milk sugar) with Lactobacillus acidophilus or a placebo. The group given the probiotics showed a significant modification of pro-inflammatory IgA and PGE2 levels. The researchers also noticed that levels of bifidobacteria in the stool of the elderly subjects were similar to those of a young person—as usually bifidobacteria colonies are reduced among the elderly. They also observed improved spermidine levels—an enzyme involved in DNA synthesis. These improvements suggested increased mucosal and intestinal immunity and probiotic content among the probiotic group.

In a study of 105 pregnant women, University of Western Australia scientists found that Lactobacillus rhamnosus and Bifidobacterium lactis stimulated higher levels of cytokine IFN-gamma, higher levels of TGF-beta1, and higher levels of breast milk IgA. Plasma of their babies had lower CD14 levels, and greater CB IFN-gamma levels. These indicated improvements in immune response stimulated by the probiotics.

In another example, researchers from the Turku University Central Hospital in Finland gave 96 mothers either a placebo or Lactobacillus rhamnosus GG before delivery and continued the supplementation in their infants after delivery. At three months of age, immunoglobulin IgG-secreting cells among breastfed infants supplemented with probiotics were significantly higher than the breastfed infants who received the placebo. In addition, IgM-, IgA-, and IgG-secreting cell counts at 12 months were significantly higher among the breastfed infants who supplemented with probiotics, compared to breastfed infants receiving the placebo.

In yet another example, researchers from the Teikyo University School of Medicine in Japan gave Bifidobacterium breve YIT4064 or placebo to 19 infants for 28 days. Rotavirus shedding in the feces of the probiotic group was significantly reduced compared to the placebo group. IgA levels also significantly changed among the probiotic group.

​The Thymus

One of the most important players in the body’s purging of toxins is the thymus gland. The thymus gland is located in the center of the chest, behind the sternum. The thymus is one of the more critical organs of the lymphatic system. Some have compared the thymus gland of the lymphatic system to the heart of the circulatory system.

The thymus gland is not a pump, however. The thymus activates T-cells and various hormones that modulate and stimulate the immune and autoimmune processes. The thymus converts a type of lymphocyte called the thymocyte into T-cells or natural killer cells. These activated T-cells are released into the lymph and bloodstream ready to protect and serve. Within the thymus, the T-cells are infused with CD surface markers—which identify particular types of problematic cells or invading organisms. The CD markers define their mission.

In other words, the thymus codes the T-cells with receptors that will bind to particular toxins and the cells that have been invaded or damaged by toxins. The types of cells or toxins they bind to or identify are determined by the major histocompatibility complex, or MHC determinant. During the process of converting thymocytes to T-cells, their receptors are programmed with MHC combinations. This allows them to tolerate particular frailties within the body while attacking what the body considers to be true invaders.

Therefore, it is the MHC that gives the T-cell the ability to identify the difference between self and non-self parts of the body. A non-self identification will produce an immunogen—a factor that stimulates an immune response. Once the immunogen is processed, it stimulates the inflammatory cascade.

The thymus gland develops and enlarges from birth. It is most productive and at its largest during puberty. From that point on, depending upon our diet, stress and lifestyle, our thymus gland will shrink over the years. By forty, an immunosuppressed person will often have a tiny thymus gland. In elderly persons, the thymus gland is often barely recognizable. For some, the thymus is practically non-functional.

Throughout its productive life, the thymus gland processes T-cells with the appropriate MHC programming. If the thymus gland is functioning, it will continue to produce T-cells with MHC programming that reflects the body’s current status. The revised programming will accommodate the various genetic changes that can happen to different cells around the body as we age and adapt to our changing environment. With a shrunken and non-functioning thymus, however, its ability to re-program T-cells with a new MHC—enabling them to identify the body’s cells that have adapted—is damaged. The T-cells will have to keep working off the old MHC programming. This means the T-cells will not be able to properly identify self versus non-self.

Herein we find at least part of the solution to the mystery of autoimmune disease.

Probiotics, on the other hand, stimulate a healthy thymus gland. Illustrating this, medical researchers from the University of Bari gave a placebo or a probiotic combination of Bifidobacterium breve C50 and Streptococcus thermophilus 065 to 60 newborns in a randomized, placebo-controlled study on thymus size. Thymus size was significantly larger in the probiotic group compared to the standard formula (placebo) group after the probiotic treatment period.

​The Liver

The liver is the body’s most important detoxifying organ. The liver is a blood filtering mechanism, where it screens out many toxins. The liver also produces numerous enzymes and proteins that break down and otherwise metabolize toxins.

The liver sits just below the lungs on the right side under the diaphragm. Partially protected by the ribs, it attaches to the abdominal wall with the falciform ligament. The ligamentum teres within the falciform is the remnant of the umbilical cord that once brought us blood from mama’s placenta. As the body develops, the liver continues to filter, purify and enrich our blood. Should the liver shut down, the body would die within hours.

Into the liver drains nutrition-rich venous blood through the hepatic portal vein together with some oxygenated blood through the hepatic artery. A healthy liver will process almost a half-gallon of blood per minute. The blood is commingled within well cavities called sinusoids, where blood is staged through stacked sheets of the liver’s primary cells—called hepatocytes. Here blood is also met by interspersed immune cells called kupffers. These kupffer cells attack and break apart bacteria and toxins. Nutrients coming in from the digestive tract are filtered and converted to molecules the body’s cells can utilize. The liver also converts old red blood cells to bilirubin to be shipped out of the body. Filtered and purified blood is jettisoned through hepatic veins out the inferior vena cava and back into circulation.

The liver’s filtration/purification mechanisms protect our body from various infectious diseases and chemical toxins. After hepatocytes and kuppfer cells break down toxins, the waste is disposed through the gall bladder and kidneys. The gall bladder channels bile from the liver to the intestines. Recycled bile acids combine with bilirubin, phospholipids, calcium and cholesterol to make bile. Bile is concentrated and pumped through the bile duct to the intestines. Here bile acids help digest fats, and broken down toxins are (hopefully) excreted through our feces. Assuming we have healthy probiotic colonies within the intestines.

The liver produces over a thousand biochemicals the body requires for healthy functioning. The liver maintains blood sugar balance by monitoring glucose levels and producing glucose metabolites. It manufactures albumin to maintain plasma pressure. It produces cholesterol, urea, inflammatory biochemicals, blood-clotting molecules, and many others.

Interspersed within the liver are functional fat factories called stellates. These cells store and process lipids, fat-soluble vitamins such as vitamin A, and secrete structural biomolecules like collagen, laminin and glycans. These are used to build some of the body’s toughest tissue systems.

We know that our livers become burdened from the avalanche of toxins pelting our bodies. Today our diets, water and air are full of plasticizers, formaldehyde, heavy metals, hydrocarbons, DDT, dioxin, VOCs, asbestos, preservatives, artificial flavors, food dyes, propellants, synthetic fragrances and more. Every single chemical requires the liver to work harder.

Frankly, most livers are now overloaded and beyond their natural capacity. What happens then? Generally, two things. First, the hepatocytes collapse from overtoxification, causing genetic mutation, cell death, and liver exhaustion. Secondly, their weakened condition opens hepatocytes to diseases from infectious agents such as viral hepatitis.

Liver disease—where one or more lobes begin to malfunction—can result in a life-threatening emergency. Cirrhosis is a common diagnosis for liver disease, often caused by years of drinking alcohol or taking prescription medications. During its downfall into cirrhosis, the sub-functioning liver can also cause jaundice, high cholesterol, gallstones, encephalopathy, kidney disease, clotting problems, heart conditions, hormone imbalances and many others. As cirrhosis proceeds, it results in the liver cells’ massive die-off and subsequent scarring, causing the liver to begin to shutdown.

While most of us have heard about the damage alcohol can have on the liver, many do not realize that pharmaceuticals and even some supplements can also be extremely toxic to the liver. The liver must find a way to break down these foreign chemicals. Many pharmaceuticals require a Herculean effort simply because the liver’s various purification processes were not designed for these foreign molecules. As liver cells weaken and die their enzymes leak into the bloodstream. Blood tests for AST and ALT enzymes can reveal this weakening of the liver.

We must therefore closely monitor the quantity and types of chemicals we put into our body. Eliminating preservatives, food dyes and pesticides in our foods can be done easily by eating whole organic foods. We can eliminate exposures to many environmental toxins mentioned above by simply replacing them with natural alternatives.

A number of herbs help detoxify and strengthen the liver. These include goldenseal, dandelion, milk thistle and others.

Probiotics also play a large role in liver disease. When pathogenic bacteria get out of control in the intestines, they can overload the liver with endotoxins—their waste products. The bombardment of endotoxins onto the liver produces a result similar to alcohol or pharmaceuticals: When complex proteins (such as found in animal products) are putrefied by pathogenic bacteria, one of the metabolites is excessive ammonia. Ammonia is toxic to the liver.

In addition, urea is metabolized by pathogenic bacteria such as Clostridium spp., resulting in ammonia and carbon dioxide. Liver cells are damaged by this onslaught of endotoxins and metabolites produced by pathogenic bacteria.

In a study from scientists at the G.B. Pant Hospital in New Delhi, 190 cirrhosis patients were given a combination of probiotics for one month. The probiotic group experienced a 51.6% improvement in symptoms, as measured by psychometric testing and blood ammonia levels.​

Immune Respiration

Our lungs provide one of the body’s most effective means of immunity, as well as an active filtering mechanism that screens out toxins.

With every breath, we purge the body of toxins. The epithelial cells of our airways house sub-mucosal ducts that push toxins out to the mucous membranes. As we breathe out and as our mucous is channeled out, we send these toxins out.

In addition, the lungs filter and prevent the body from inheriting more toxins. As air moves through the nostrils through to the pharynx, the larynx and the trachea, it passes over a mucous membrane lined with tiny hairs called cilia. These cilia capture foreign particles with a web of sticky mucous. After being stuck, the particles are gathered up within the mucous. The tiny cilia hairs will undulate the mucous and foreign particles towards exit points like the throat, nostrils and mouth. At these points, the particles can be sneezed or coughed out as phlegm, blown out through the nose, or swallowed down into the acidic abyss of the stomach.

More offensive particles like bacteria and viruses are attacked by the macrophages and probiotics that line the mucous membranes. They break down the foreigners and escort their parts out of the body. These may travel out with the mucous, or be absorbed into the lymph or blood and pushed out through urine, sweat or the colon.

About 97% of our incoming oxygen is delivered to the cells by hemoglobin molecules. After being escorted through the micro-capillaries to the cells, the oxygen disassociates from the hemoglobin. Only about 20% of oxygen disassociates from hemoglobin while we rest. More disassociates as needed. The rest stays in the bloodstream, on standby. This standby oxygen effectively alkalizes the blood, inhibiting oxidative radicals with the presence of O2.

Cellular respiration proceeds in a process called oxidative phosphorylation. Here the two-phosphate ADP combines with oxygen and another phosphate atom to form a triple phosphate (ATP) structure. The resulting electromagnetic energy produced is held within the phosphate-oxygen bond. Once in ATP form, glucose interacts with one of the phosphates to release ADP, glucose 6-p along with heat and energy for metabolism. The process releases energy as the phosphoryl is transferred, producing a cyclic process of exchange between ADP (adenosine diphosphate) and ATP (adenosine triphosphate), which utilizes oxygen to feed the process.

The Krebs ATP/ADP cycle process releases kinetic energy and heat, along with carbon dioxide and other important byproducts such as cyclic AMP (which helps regulate the cell membrane). As carbon dioxide is released, the CO2 combines with water to form carbonic acid. Carbonic acid releases hydrogen acid (H+) and blood bicarbonate into the bloodstream. This creates an acidic environment, which means there are more H+ ions.

The freed H+ ions will then combine with dissociated hemoglobin. As this H+ rich hemoglobin and bicarbonate blood reach the alveoli capillaries, hemoglobin releases the H+, which reforms carbon dioxide as it reacts with the bicarbonate. Hemoglobin is then ready for another oxygen molecule and the CO2 is ready to diffuse back through to the alveoli and out through the lungs to the atmosphere.

Should there not be enough oxygen available for the cell’s energy needs; the cells will produce energy without the use of oxygen. This process has about 5% of the efficiency of aerobic respiration, however. This is called anaerobic glycolysis, and NAD+ and NADH become the vehicles for energy exchange instead of ATP and ADP.

During heavy exercise or breathing deficiencies, the blood will become laced with heavier doses of carbonic acid and carbonates, acidified with H+ hemoglobin. This acidic situation can become toxic to the tissue systems if it remains too long without clearance.

This lack of oxygen also increases anaerobic glycolysis. The problem with anaerobic glycolysis is that instead of easily-exchanged byproducts like carbon dioxide, glycolysis produces acidic lactates and other radicals that can buildup in the bloodstream. They are also difficult to clear. Muscle fatigue is often attributed to lactic acid buildup in the bloodstream and muscle tissues. But it is the significant acids (H+) produced by anaerobic glycolysis—creating acidosis—that produces muscle soreness. Thus, the faster we can alkalize the blood and tissues, the faster our muscle recovery will be.

Should exhalation not be able to deplete this acidic environment in the blood, one of the first locations of damage will be to the walls of the blood vessels and alveoli. The acidic radicals look for stability as they borrow atomic elements from the molecules making up these tissues. This leaves these tissues damaged and in need of repair.

This later process of energy production in the absence of oxygen (oxygen debt) produces many more acids than does the Krebs cycle. The result is a bloodstream subject to acidosis, which corresponds to overexertion.

The bottom line is that better and more complete breathing helps detoxify the bloodstream and keep the blood in more of a radical-free alkaline state.


The Respiratory Cilia



The bronchial epithelial cells of the airway passages are also equipped with microscopic hairs called cilia (see previous and next drawing). The cilia act like tiny brooms: They undulate towards the exits—the sinuses, mouth and pharynx. The little hairs “sweep” out the mucous, together with toxins and dead cell parts caught in the mucous membrane.

The ciliary hairs lining the airways beat rhythmically with the expansion and release of the lungs. This expansion and contraction increases the mucous surfactant as well.

Should toxin particles remain airborne, they will also likely be moved out through breathing and rhythmic ciliary hair undulations in healthy airways.

The membrane and ciliary hair move in slow waves—very similar to what we see among kelp beds as they move with undulating ocean waves. This wave-like action of the ciliary hairs acts as an effective transport system.

This transport mechanism—the clearing of toxins and cell parts out of the area by the cilia—is called the mucociliary clearance apparatus. This is a self-cleaning system of the airways: Should these ‘automatic sweepers’ become caught in the thick mucous of a toxin-rich and/or ionically imbalanced mucous membrane—they become ineffective.

The mucociliary clearance apparatus explains how we will gather an accumulation of phlegm within the throat and sinuses. Most of us clear our throats or blow our noses without a second thought. Little do we realize that much of that phlegm is the result of the cilias’ self-cleaning undulations that sweep out toxins and mucous. This sweeping mechanism also helps prevent polluted air and particles from being absorbed into our blood. Those particles not tossed out with the breath or mucous get phagotized (broken down) and swept out. Or they may be transported to the blood or lymph and escorted out of the body through the colon, urinary tract or sweat glands.

However, should the mucosal fluid not be healthy and ionically balanced, thickened mucous will build up within the mucosal membrane. This will overwhelm and in effect drown the ciliary hairs—making them far less effective for removing toxins and toxin-rich mucous.

The cilia are stabilized by being seated in a thin pool of thicker mucous, with another layer of thinner mucous on top. The thinner mucous towards the surface of the mucous membrane allows the hairs to undulate faster near and at the surface of the mucous membrane.

It is essential that these cilia are healthy, vibrant, and free of toxin-debris. This is why, as we’ll explain, that tar and soot from smoking and pollution can wreck such havoc on the lungs. The tops of the cilia—and mucous—become jammed up in this gummy residue.

Cilia must also have a warm temperature in a moist atmosphere. Should cold, dry air get into the passages where these sensitive airway cilia dwell, they may shut down or become uncoordinated. The ultimate temperature for productive cilia is about 98.6 degrees F with 100% relative humidity. This doesn’t mean that outdoor temperatures must be that. A temperature of nearly 100 degrees F with 100% humidity would be practically unbearable.

Rather, the cilia are kept warm and moist by the combination of body heat, the warming of the air as it travels through the sinus turbinates, and the secretion of warm mucous in the airways.

Inflammation also involves reactive oxygen species. Indications of this during systemic inflammation include higher levels of superoxide anions and thiobarbituric acid-reactive products (TBARs), as well as hydrogen peroxide. This is because one of the main inflammatory byproducts of superoxide reactions is hydrogen peroxide.

Research has illustrated that those with inflammatory conditions generate more hydrogen peroxide when they breathe out than normal people. In one study, asthmatics breathed out 26 times the levels of hydrogen peroxide as healthy subjects did. They also found that TBAR levels among asthmatics were 18 times the levels of healthy subjects.

Inflammatory eosinophils—evidenced by higher eosinophil cationic protein (ECP) levels—are also significantly higher in inflammatory conditions. ECP can damage microorganisms such as viruses and bacteria, along with our body’s cells. ECP damages cells by forming pores in the cell membranes, which produce a type of cell membrane damage called permeability alteration.

Research has indicated that ECP builds up in the airways and epithelial tissues in an inflammatory condition. While ECP is a defense measure in the case of infection, an overload of ECP damages the epithelial cells.

The build-up of ECP is simply part of an inflammatory process that occurs as part of an immune response: A deranged immune response that medical researchers call hyperreactivity.

The Mucosal Membranes

Mucous membranes cover just about every region of epithelial cells, including our skin, nose, throat, mouth, airways, digestive tract, urinary tract, vagina and other surfaces. Some surfaces, such as the skin, have very thin mucosal membranes. Other surfaces, such as the digestive tract and airways, have thick mucosal membranes.

The mucosal membrane is a thin layer of glycoproteins (mucin), mucopolysaccharides, special enzymes, probiotics, immune cells and ionic fluid. The ionic fluid provides a transporter medium, which escorts a host of elements back and forth between the epithelial cells and the surface of the mucosal membrane. These elements include chloride ions, sodium ions, oxygen, nitrogen, carbon dioxide, hydrogen carbonate and others.

Some of these—such as the sodium, bicarbonate and chloride ions—provide the transport mechanisms into the cells and tissues of the skin surfaces. These travel through openings or pores among the cells, attached to nutrients, oxygen and other elements—transporting them in, in other words.

Certainly, the body is choosy about what kinds of elements it will allow into the epithelial cells and tissues. There are countless toxins, microorganisms, debris allergens and other foreigners that the body wants kept out.

We might compare this to how oil lubricates and protects an engine from overheating and dirt. In a well-maintained car, good motor oil will be circulated through the rods and cylinders. The oil doesn’t just allow the steel parts to move with minimal friction: The motor oil also helps keep the engine clean, and prevents dirt and other contaminants from clogging up the system. Imagine what would happen if a car were to run without oil for a few miles? The engine would surely seize up, and likely would break down completely. While this is a crude example, there are several elements that are consistent.

So just how does the body keep these invaders from penetrating the body’s internal and external surfaces? The short answer is the mucosal membranes. This is why these membranes contain a host of immune cells. These include immunoglobulins such as IgA, B-cells, T-cells and others that are looking to trap foreigners before get any further. Once they find a foreigner, they will take it apart using a one of many immune system strategies.
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Airway Mucosal Membranes and Cilia

The mucous membranes are living structures. Probiotics populate our mucosal membranes, and are an important part of the “wall” of protection provided by these membranes. Tiny protective probiotic bacteria will inhabit all healthy mucosal membranes, including the skin. Like the immune system, these bacteria are trained to protect their territory. If an invading microorganism enters the mucosal membrane, the probiotics will lead an attack on them, with the immune cells in close pursuit.

The chemistry of the mucosal membrane also buffers and calms immune response. The mucosal membrane will help transport components such as corticosteroids from the adrenals to squelch inflammatory immune responses among our epithelial tissues. In other words, a healthy mucosal membrane is calming to our digestive tract, airways, skin and so on.

Other than our skin, which has been covered by placenta fluid, our mucosal membranes are raw and not well developed at birth. Gradually, as probiotics begin to colonize the sinuses, mouth and intestines—the mucosal membranes begin to mature. This maturity, as we’ll discuss in detail, requires a host of nutrients as well as strong probiotic populations in order to populate the mucosal membranes. As this colonization occurs, the body’s epithelial cells and mucous glands provide their balance of chemistry and protective attributes.

This is the basis for the hygiene theory, a product of many studies showing that infants and children that are allowed to roam the floors, parks, soils, and those among larger families have stronger immune systems. This is because all that roaming allows our bodies to collect a variety of probiotic species, which eventually colonize and territorialize our mucosal membranes.

Then there is the transporter mechanism. The mucous membranes utilizes this surfactant quality and ionic capabilities to transport nutrients among the epithelial cells, allowing them to function efficiently. It also transports toxins out of the area—assuming a healthy mucosal membrane.

Should this transport mechanism not be functioning properly, the region can become laden with a thickened, toxic mucous. Instead of the mucous membranes keeping these surfaces clean, the mucous itself becomes toxic.

This thickened mucous membrane is typical in hyperreactive airway responses among COPD, asthma, and hay fever conditions. In the intestines, the condition produces irritable bowel syndrome, colitis, Crohn’s and other intestinal issues. In the lower esophagus and stomach, weakened mucosal membranes produces ulcers and acid reflux. And weakened skin mucosal membranes produce eczema, dermatitis, hives and other skin irritations.

Mucous is secreted by tiny mucous glands that lie within goblet cells scattered throughout these epithelia surfaces. They are called goblets because they are shaped like little goblet glasses, except their upper surface extends through the (internal) surfaces in tiny fingers. In the intestines and airways, they are called microvilli. On skin and other surfaces, they are become pores. They function almost identically with respect to their production of mucous.

The goblet cells and their end points both produce mucin through a process of contraction and glycosylation within the Golgi apparatus of the cells. This glycosylation of proteins produces the glycoproteins that are the mainstay in mucin.

The mucosal goblet cells of the respiratory tract are also similar to the gastric cells of the stomach and duodenum. The difference here is that these produce mucous fed by the pyloric glands in addition to the highly acidic gastrin. As we’ll be discussing more at length throughout the remainder of the text, this similarity between the goblet cells, the villi and the gastric/pyloric cells facilitates an understanding of the mystery of GERD-related respiratory disorders.

The mucous membrane fluids can also become dehydrated if the ions that open the pores are blocked. Here the pores may be blocked due to an imbalance of ion chemistry in the sub-mucosal membrane. Tests have shown that chlorine and bicarbonate anions stimulate the opening of the pores that bring liquids into the mucous membrane. The mucin proteins produced by the submucosal membrane glands have to be diluted with these ion fluids to give the mucous membrane the right balance of stickiness and fluidity.

Among dehydrated mucosal membranes, the mucous is thickened and not fluid enough to provide its surfactant and transport functions.

In addition, exposure to toxins, pathogenic microorganisms, cold air and any number of other triggers can stimulate the production of mucous by the goblet cells. In a healthy body, this stimulates the quick removal of the toxin or invader, as the excess mucous is swept out by the cilia or other drainage facilities of the surface.

However, should the body be immunosuppressed or otherwise overwhelmed by the invasion, the goblet cells will over-produce mucous, which can swamp the epithelial surfaces with dead cell parts and toxins. When these surfaces are drowning in mucous, the removal process is deficient. The lack of mucous transport, combined with the need to remove toxins, produces inflammation as the immune system must engage to remove the toxins.

The Adrenals

The body’s two adrenal glands are part of our endocrine system. The outer cortex is stimulated by master hormones from the hypothalamus and pituitary gland, while the inner medulla is stimulated directly with nerves. The adrenals produce an array of hormones, many of which are related to inflammation and/or stress.

For example, the medulla produces epinephrine and norepinephrine, and other catecholamines. Epinephrine (as well as norepinephrine) relaxes the smooth muscles of the airways and constricts the blood vessels, increases the heart rate, increases metabolism, dilates the pupils and halts digestive activity, all in an effort to reduce inflammation and respond to inflammation and stress.

This multi-organ adrenal response might seem beneficial, but it also comes with a double-edged sword: Epinephrine and norepinephrine also significantly slow the rate of mucous secretion by submucosal glands that feed the mucous membranes.

This effect can be quite dangerous to the highly-stressed individual, because the decreased mucous membranes also leave our lungs and digestive tracts open to irritation from toxins and environmental changes.

The adrenal glands also produce important steroids. Two of the most critical are cortisol and aldosterone.

Aldosterone is a mineralocorticoid. It and other mineralocorticoids are produced by the outer shell, or cortex, of the adrenal gland. Aldosterone and other mineralocorticoids adjust and balance the body’s levels of sodium, potassium and other minerals; as well as alter sodium ion channels among various cells. These are critical to the acid/alkaline status of the blood and body fluids, and the body’s ability to remove toxins through the kidneys, sweat glands and colon. Aldosterone is a critical player in maintaining blood pressure as well, and this affects the performance of respiration.

Aldosterone also balances the use and availability of cortisol and cortisone, because many aldosterone receptors also bind with cortisol. This means that a balanced production of these two steroids (cortisol is a glucocorticoid) by the adrenals is critical to the detoxification efforts of the body—along with the body’s ability to balance inflammation with efforts to heal the body.

This means that adrenal glands stimulated by stress and inflammation repeatedly for long periods begin to wear down. As mentioned earlier, this is called adrenal exhaustion. When this happens, the adrenal glands produce inconsistently deficient levels of theses critical steroids and catecholamines.

This creates drastic imbalances within the body, affecting the body’s ability to respond to toxins, inflammation and stress. Signs of adrenal exhaustion include being easily fatigued, overstressed and over-reactive to toxins and environmental changes. Adrenal exhaustion is typical in an immune system over-responding with hyper-inflammation.

Intestinal Immunity

What do the intestines have to do with cleansing and toxicity? Plenty.

This relates to the fact that the digestive tract protects against the penetration of toxins into our bloodstreams and tissues. When intestinal villi and their junctions are damaged, endotoxins (the poop and byproducts of pathogenic bacteria) and other toxins can get into the bloodstream—overloading the immune system and producing systemic inflammation.

The intestines utilize non-specific, humoral, cell-mediated and probiotic immunity to protect intestinal tissues from larger peptides, toxins and invading microorganisms.

This is all packaged nicely into what is referred to as the intestinal brush barrier. The intestinal brush barrier is a complex mucosal layer of mucin, enzymes, probiotics and ionic fluid—sealed by villi separated by tight junctions.

The intestinal mucosal membrane forms a protective surface medium over the intestinal epithelium. It also provides an active nutrient transport mechanism for nutrients and toxins. This mucosal layer is stabilized by the grooves of the intestinal microvilli. It contains glycoproteins, mucopolysaccharides and other ionic transporters, which attach to amino acids, minerals, vitamins, glucose and fatty acids—carrying them across intestinal membranes.

This mucosal layer is policed by billions of probiotic colonies, which help process and identify incoming food molecules; excrete various nutrients; and control toxins and pathogens.

The breakdown of the mucosal membrane causes it to thin. This depletes the protection rendered by the mucopolysaccharides and glycoproteins, probiotics, immune IgA cells, enzymes and bile. This thinning allows toxins and macromolecules that would have been screened out by the mucosal membrane to be presented to the intestinal cells.

In its entirety, the brush barrier is a triple-filter that screens for molecule size, ionic nature and nutrition quality. Much of this is performed via four screening mechanisms existing between the intestinal microvilli: tight junctions, adherens junctions, desmosomes, and colonies of probiotics. The tight functions form a bilayer interface between cells, controlling permeability. Desmosomes are points of interface between the tight junctions, and adherens junctions keep the cell membranes adhesive enough to stabilize the junctions. These junction mechanisms together regulate permeability at the intestinal wall.
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The Healthy Intestinal Wall

This mucosal brush barrier creates the boundary between intestinal contents and our bloodstream. Should the mucosal layer chemistry become altered, its protective and ionic transport mechanisms become weakened, allowing toxic or larger molecules to be presented to the microvilli junctions. This contact can irritate the microvilli, causing a subsequent inflammatory response. Research illustrates that this is a contributing cause of irritable bowel syndrome (IBS).

Should the mucous membrane thin, these mechanisms become irritated, producing an inflammatory immune response that causes the desmosomes and tight junctions to open. These gaps allow toxins and food macromolecules to enter the blood, where they can become allergens and contribute to systemic inflammation. Scientists call this condition increased intestinal permeability.
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The Unhealthy Intestinal Wall


The Intestinal Permeability Index



How do scientists and physicians test for increased intestinal permeability? Intestinal permeability is typically measured by giving the patient indigestible substances with different molecular sizes. Urine samples then show relative levels of these, illustrating degrees of intestinal permeability. For example, alcohol-sugar combinations such as lactulose and mannitol are often used. These indicate intestinal permeability because of their different molecular sizes. A few hours after ingestion, the patient’s urine is tested to measure the quantities of these two molecules in the urine.

Because lactulose is a larger molecule than mannitol, greater permeability will be indicated by high lactulose levels in the urine relative to mannitol levels. Intestines with normal permeability will have less lactulose absorption.

These relative levels create a ratio between lactulose and mannitol, which scientists call the L/M ratio. This L/M ratio is used to quantify intestinal permeability. When the lactulose-to-mannitol ratio is higher, more permeability exists. When it is lower, less (more normal) intestinal permeability exists. Higher levels are compared using what many researchers call the Intestinal Permeability Index.

Other molecule substances are also sometimes used to detect intestinal permeability using the same protocol of measuring recovery in the urine over a period of time. These other substances include polyethylene glycols of various molecular weights, horseradish peroxidase, EDTA (ethylenediaminetetraacetic acid), CrEDTA, rhamnose, lactulose, and cellobiose. Because these substances are not readily metabolized in the intestine or blood, and have varying molecular sizes, they can also give accurate readings on the relative intestinal permeability.
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​​​​​​​​​​Chapter Two:​​ Inflammation
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Our immune system works utilizes a reactive process of protection called inflammation. You might say that inflammation is the visible side of immunity. When the immune system is fighting an invasion, the response will typically include inflammation.

Inflammation can come with a number of characteristics, including swelling, redness, pain, lack of motion and more.

This means that inflammation is both good and bad. Inflammation means the immune system is working. But inflammation also means there is a major threat to the body and the immune system must use this extreme mechanism to protect the body, as it routes healing forces to the site and seals off parts of the body against the invader.

At the same time, inflammation is used by the body to inform us of a problem. This can also mean we are dealing with pain. But without pain, we might continue doing something that continues the problem or makes the problem worse. So pain, like inflammation, might not feel good but they are important factors in our immune response.

Let’s take a look at some of the mechanisms of inflammation, and some of the things that instigate inflammation in our bodies.

Most people think of inflammation as bad. Especially when they see that so many disease conditions involve inflammation. Rather, inflammation simply coordinates the various immune players into a frenzy of healing responses. Part of the response is to purge the area of toxins.

Our body’s immune system launches inflammatory cells and factors that heal injury sites and prevent bleed-outs. This process is often stimulated by leukotrienes and prostaglandins.

Leukotrienes are molecules that identify problems and stimulate the immune system. They pinpoint and isolate areas of the body that require repair. Once they pinpoint the site of repair, one type of leukotriene will initiate inflammation, and others will assist in maintaining the process. Once the repair process proceeds to a point of maturity, another type of leukotriene will begin slowing down the process of inflammation.

This smart signalling process takes place through the biochemical bonding formations of these molecules. Leukotrienes are paracrines and autocrines. They are paracrine in that they initiate messages that travel from one cell to another. They are autocrine in that they initiate messages that encourage an automatic and immediate response—notably among T-cells, engaging them to remove bad cells. They also help transmit messages that initiate the process of repair through the clotting of blood and the patching of damaged tissues.

Leukotrienes are produced from the conversion of essential fatty acids (EFAs) by an enzyme produced by the body called arachidonate-5-lipoxygenase (sometimes called LOX). The central fatty acids of this process are arachidonic acid (AA), gamma-linolenic acid (GLA), and eicosapentaenoic acid (EPA). Lipoxygenase enzymes produce different types of leukotrienes, depending upon the initial fatty acid. The important point of this is that the leukotrienes produced by arachidonic acid stimulate inflammation, while the leukotrienes produced by EPA halt inflammation. The leukotrienes produced by GLA, on the other hand, block the conversion process of polyunsaturated fatty acids to arachidonic acid.

Prostaglandins are also produced through an enzyme conversion from fatty acids. Like leukotrienes, prostaglandins are messengers that transmit particular messages to immune cells. Their messaging is either paracrine or autocrine. Prostaglandins are critical parts of the process of injury repair. They also initiate a number of protective sequences in the body, including the transmission of pain and the clotting of blood.

Prostaglandins are produced by the oxidation of fatty acids by an enzyme produced in the body called cyclooxygenase—also called prostaglandin-endoperoxide synthase (PTGS) or COX. There are three types of COX, and each convert fatty acids to different types of prostaglandins. The central fatty acid that causes inflammation again is arachidonic acid. COX-1 converts AA to the PGE2 type of prostaglandin. COX-2, on the other hand, converts AA into the PGI2 type of prostaglandin.

The central messages that prostaglandins transmit depend upon the type of prostaglandin. Prostaglandin I2 stimulates the widening of blood vessels and bronchial passages, and pain sensation within the nervous system. In other words, along with stimulating blood clotting, PGI2 signals a range of responses to assist the body’s wound healing at the site of injury.

Prostaglandin E2, or PGE2, is altogether different from PGI2. PGE2 stimulates the secretion of mucus within the stomach, intestines, mouth and esophagus. It also decreases the production of gastric acid in the stomach. This combination of increasing mucus and lowering acid production keeps healthy stomach cells from being damaged by our gastric acids and the acidic content of our foods. This is one of the central reasons NSAID pharmaceuticals cause gastrointestinal problems: They interrupt the secretion of this protective mucus in the stomach.

This means that the COX-1 enzyme instigates the process of protecting the stomach, while the COX-2 enzyme instigates the process of inflammation and repair within the body. In the case of autoimmune disease, the COX-2 process often lies at the root of pain and swelling.

Cyclooxygenase also converts ALA/DHA and GLA to prostaglandins. Just as lipoxygenase converts ALA/DHA and GLA to anti-inflammation leukotrienes, the conversion of ALA/DHA and GLA by cyclooxygenase produces prostaglandins that either block the inflammatory process or reverse it. This means that a healthy diet with plenty of GLA and ALA/DHA fats will balance inflammation response. ALA is found in walnuts, soybeans, flax, canola, pumpkin seeds and chia seeds. The purest form of DHA is found in certain algae, and the body produces EPA from DHA. Fish and krill also get their DHA up the food chain from algae. GLA is found in borage, primrose oil and spirulina.

Probiotics are often involved in the production of intermediary fatty acids used for these LOX and COX conversions, producing anti-inflammatory effects. To illustrate this, scientists from the University of Helsinki measured lipids and inflammation markers before and after giving probiotic Lactobacillus rhamnosus GG to 26 healthy adults. After three weeks of probiotic supplementation, the subjects had decreased levels of intermediary inflammatory fatty acids such as lysophosphatidylcholines, sphingomyelins, and several glycerophosphatidylcholines. Probiotics also reduced inflammatory markers TNF-alpha and CRP in this study.

The arachidonic acid conversion process that produces prostaglandins also produces thromboxanes. Thromboxanes stimulate platelets in the blood to aggregate. They work in concert with platelet-activating factor or PAF. Together, these biomolecules drive the process of clotting the blood and restricting blood flow. This is good during injury healing, but the inflammatory process must also be slowed down as the injury heals.

Probiotics help modulate that process. In the research from Poland’s Pomeranian Academy of Medicine mentioned earlier, scientists found that giving Lactobacillus plantarum 299v to 36 volunteers resulted in a 37% decrease in inflammatory F2-isoprostanes. Isoprostanes are similar to prostaglandins, formed outside of the COX process.

The probiotic and immunoglobulin immune system work together to deter and kill particular invaders—hopefully before they gain access to the body’s tissues. Should these defenses fail, they can stimulate the humoral immune system in a strategic attack that includes identifying antigens and recognizing their weaknesses. B-cells and probiotics coordinate through the stimulation of immunoglobulins and clusters of differentiation (CDs).

This progression also stimulates an activation of neutrophils, phagocytes, immunoglobulins, leukotrienes and prostaglandins. Should cells become infected, they will signal the immune system using paracrines located on their cell membranes. Once the intrusion and strategy is determined, B-cells will surround the pathogens while T-cells attack any infected cells. Natural killer T-cells may secrete chemicals into infected cells, initiating the death of the cell.

Leukotrienes immediately gather in the region of toxicity or infection, and signal to T-cells to coordinate efforts in the process of repair. Prostaglandins initiate the widening of blood vessels to bring more T-cells and other repair factors (such as plasminogen and fibrin) to the site. Histamine opens the blood vessel walls to allow all these healing agents access to the injury site to clean it up.

Prostaglandins also stimulate substance P within the nerve cells, initiating the sensation of pain. At the same time, thromboxanes, along with fibrin, drive the process of clotting and coagulation in the blood, while constricting certain blood vessels to decrease the risk of bleeding.

Depending upon the toxin or invader, the inflammation response will also accompany an H1-histamine response. As mentioned earlier, histamine is primarily produced by the mast cells, basophils and neutrophils after being stimulated by IgE antibodies. This opens blood vessels to tissues, which stimulates the processes of sneezing, watering of the eyes and coughing.

These measures, though sometimes considered irritating, are all stimulated in an effort to remove the toxin and prevent its re-entry into the body. As histamine binds with receptors, one of the resulting physiological responses is alertness (also why antihistamines cause drowsiness). These are natural responses to help the body and mind remain vigilant in order to avoid further toxin intake.

At the height of the repair process, swelling, redness and pain are at their peak. The T-cells, macrophages, neutrophils, fibrin and plasmin all work together to purge the allergen from the body and repair the damage.

As macrophages continue the clean up, the other immune cells begin to retreat. Antioxidants like glutathione will attach to and transport the byproducts—broken down toxins and cell parts—out of the body. As this proceeds, prostaglandins, histamines and leukotrienes are signaled to reverse the inflammation and pain process.

One of the central features of the normalization process is the production of bradykinin. Bradykinin slows clotting and opens blood vessels, allowing the cleanup process to accelerate. A key signalling factor is the production of nitric oxide (NO). NO slows inflammation by promoting the detachment of lymphocytes to the site of infection or toxification, and reduces tissue swelling. NO also accelerates the clearing out of debris with its interaction with the superoxide anion. NO was originally described by researchers as endothelium-derived relaxing factor (or EDRF)—because of its role in relaxing blood vessel walls.

The body produces more nitric oxide in the presence of good nutrition and lower stress. Probiotics also play a big role in nitric oxide production in a healthy body. Lactobacilli such as L. plantarum have in fact been shown to remove the harmful nitrate molecule and use it to produce nitric oxide. This is beneficial to not only reducing inflammation: NO production also creates a balanced environment for increased tolerance.

Low nitric oxide levels also happen to be associated with a plethora of conditions, including diabetes, heart failure, high cholesterol, ulcerative colitis, premature aging, cancers and many others. Low or abnormal NO production is also seen among lifestyle factors such as smoking, obesity, and environmental air pollution.

In cases of toxicity from air pollutants, the cough reflex may be enlisted to help clear toxins. Irritated sites in the airways and lungs stimulate coughing, but this is also attenuated by a neural cough center located within the brainstem and within the cerebral cortex, where coughing is often initiated, suppressed or modified by consciousness. The cough reflex is, as put by Dr. John Christopher, “a result of nature’s effort to expectorate mucous from the lungs, after which breathing becomes easier.”

In other words, the stimulus for chronic coughing is the build-up of mucous in the airways. While incidental coughing might follow the inhalation of some smoke or other toxin, a chronic cough is stimulated by a build-up of thickened mucous in the airways.

And why is there this build up of mucous? Because the immune system is undergoing the inflammatory process by flushing out broken-down cells, broken down toxins, and even live infections. This thickened mucous is like the composition of flushed toilet water after a bowel movement: it is full of crap.​

Allergic Response

An overload of toxins and subsequent systemic inflammation can stimulate a state of hypersensitivity within the body. In this state, the body is on high alert. This makes the body respond out of proportion to the actual threat. In other words, the body overwhelmed with toxins will over-react, just as an overworked person might blow up at an innocent remark by a co-worker.

Let’s review the various hypersensitivity responses and see how they are connected to toxicity.


Atopic Hypersensitivity



This response occurs when IgE antibodies bind to an allergen. Antigens include air pollutants, pollen, dust mite allergens, and dander. An allergen can also be any food the immune system has become sensitized to. When this binding between an antigen and IgE takes place, the bound IgE will set off the release of inflammatory mediators from white blood cells called mast cells, basophils and/or neutrophils. The mediators released by these immune cells include histamine, prostaglandins and leukotrienes. Depending upon the location and type of mast/basophil/neutrophil cells, these mediators can spark an inflammatory response within the airways, and/or other tissues, including the sinuses, skin, joints, intestines and elsewhere.

This response can be further broken down into two stages: sensitization and elicitation.

Sensitization: The allergen sensitization process takes place when a potential antigen happens to come into contact with a type of immune cell called a progenitor B-cell. As part of their immune system responsibilities, these B-cells will break apart the allergen proteins into smaller parts—often called epitopes. These will become attached to hystocompatibility complex class II complex molecules.
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The T-cell hystocompatibility complex is transferred onto the surface of the B-cell, which binds to a particular allergen. Once upon the B-cell surface, T-helper cells take notice of this foreign particle stuck to the B-cell. The T-helper cell cytokine CD4 receptors trigger a response, and this stimulates the production of the IgE immunoglobulins. These particular IgE immunoglobulins are now sensitized to the particular epitope of the antigen in the future.

Elicitation: Once sensitized, the IgE associates with the specific IgE receptors that lie on the surface of the neutrophil, basophil or mast cells. Within these cells are packages called granules.

The granules are stock full of a variety of inflammatory mediators. The most notorious of these are the leukotrienes and histamines that are released into the bloodstream and lymph. These drive much of the symptoms of inflammation, including but not limited to hives, coughing, watery eyes, uritica, sinusitis and others.

The below diagram illustrates elicitation:
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Cytotoxic Responses



In this type of immune response, antigens have penetrated the tissues, and the immune system is on a state of alert as it responds to kill these cells. This typically takes place through an antigen binding to IgG or IgM immunoglobulins in a delayed immune and inflammatory response. This response can happen concurrently to allergic responses; though it is most often a delayed response. This type of inflammatory response can last several days.

Should the red blood cells be involved in the antigen absorption, hemolysis (the destruction of red blood cells) and anemia (a lack of red blood cells) may result. These can in turn cause more inflammatory responses.


Immune Complex Responses



Here the allergen-bound antibody complex actually penetrates cell tissues and injures them. This can occur within the airway epithelial cells, intestinal cells, liver, or virtually anywhere around the body. Here the damage to the cells immediately stimulates the inflammatory response, regardless of whether there is an allergen trigger involved or not. Whatever is damaging the cells is considered a direct threat.

In some instances, these immune complexes can severely change alveoli permeability, vascular permeability and/or intestinal permeability, producing imbalances in respiration, circulation and digestion—sometimes even simultaneously.

This type of response is also often a delayed response, occurring hours or even a day or two after exposure to the toxin or allergen.

This alerted immune complex condition will also stimulate mast cells, basophils and/or neutrophils, resulting in continued degranulation of histamine, prostaglandins and leukotrienes, which in turn produce hypersensitivity to the foreigner.


Delayed T-Cell Responses



While the immune complex response may generate an immediate T-cell response once cells and tissues are damaged, a delayed T-cell response will occur over a period of time—as T-cells continue to destroy damaged airway cells. Here airway epithelial cells become damaged, and the T-cells are removing those damaged cells with an inflammatory response.

This type of response is the driving factor behind airway remodeling. In airway remodeling, the epithelial cell network that lines the airways become inflamed, damaged and chronically irritated. They are swollen and hyperreactive on an ongoing basis, in other words.

This same general condition can exist within the epithelial layers of many parts of the body. On the skin, this is seen as eczema. In the intestines, it is seen as colitis or Crohn’s disease. In the sinuses, it is called sinusitis. In the urinary tract, it is called interstitial cystitis. In the stomach and lower esophagus, it is called GERD.

This response is also often attributed to autoimmunity, which is explained as the immune system attacking healthy cells. This notion is incorrect, however, because the immune system is not attacking healthy cells. The immune system is removing cells that have been damaged. Once these epithelial cells are damaged, T-cells stimulate the immune response to clear out the damaged cells. In other words, it is an inflammatory immune response to cellular and tissue toxicity.

Lipid Peroxidation

Considerable research has illustrated that a process called lipid peroxidation is implicated in those with inflammatory diseases, muscle fatigue, thyroid issues, reproductive issues, lung disorders, immune disorders and cognitive issues such as dementia and Alzheimer’s. What is lipid peroxidation and how does it affect our bodies?

Researchers from the University of Alabama’s School of Public Health reviewed the association between low levels of selenium and higher rates of AIDS, HIV infections and other immune diseases. They found that HIV-infected persons who have low selenium levels have a faster progression of their disease to AIDS, and higher rates of mortality.

Selenium is a key ingredient in the liver’s production of glutathione peroxidase. Glutathione peroxidase neutralizes toxins and free radicals, especially those relating to lipid peroxides.

In one of the early studies that established this link, researchers from Stockholm’s Karolinska Institute gave 24 intrinsic asthma patients either placebo or 100 micrograms of sodium selenite per day for two weeks. The selenium group had higher glutathione levels and activity, and their asthma significantly improved as compared with the placebo group.

Researchers from Slovakia’s Institute of Preventive and Clinical Medicine also gave 20 asthmatic adults either a placebo or 200 micrograms of selenium per day for six months, in addition to inhaled corticosteroids and beta-agonists. They found that the selenium blocked IFN-gamma adhesion molecules, reducing inflammation.

Researchers from Britain’s Imperial College tested 197 patients with 100 micrograms of a selenium-yeast formula or a placebo for 24 weeks. Quality of life increased among the selenium patients but in this study, there was little difference between the selenium group and the placebo (yeast only) group. It should be noted, however, that the patients were all taking regular steroid medication and this study only used 100 micrograms of a blend of selenium and yeast. So the selenium dosage was substantially (less than half) the dosage of the studies that showed reductions in inflammation symptoms and improvement in lung function.

The recommended daily allowance for selenium is 55 micrograms. The studies above illustrated that those with inflammation require more like 200 micrograms for a therapeutic effect.

The critical component in this mystery is glutathione peroxidase—an enzyme produced in the liver. Glutathione peroxidase is the leading enzyme responsible for the breakdown and removal of lipid hydroperoxides. Lipid hydroperoxides are oxidized fats that damage cell membranes. As they do this, they create pores in the cell. The resulting damage eventually kills most cells. Lipid hydroperoxides are one of the most damaging molecules within the body. They are responsible for many deadly metabolic diseases, including heart disease, artery disease, Alzheimer’s disease and many others.

When lipid hydroperoxides accumulate in the body, they can also damage the cells of the airways, causing irritation and inflammation. The damage from lipid hydroperoxides stimulates an inflammatory response. Researchers have called the initial signal from the cell that initiates this inflammatory response lipid peroxidation/LOOH-mediated stress signaling. In other words, the cells are stressed by lipid peroxidation, and this initiates a distress signal to the immune system.

This distress signal stimulates the contraction of the smooth bronchial muscles while stimulating leukotriene activity—which delivers cytotoxic (cell-destroying) T-cells and eosinophils into the region. This stimulates the production of more mucous, which drowns the cilia and restricts breathing.

The production of more mucous is intended to clear out the damaged cells. In other words, much of the increased mucous that drowns the cilia and produces wheezing is caused by the influx of dead cell matter from lipid hydroperoxide damage.

By virtue of removing lipid hydroperoxides, glutathione peroxidase—not to be confused with glutathione reductase—regulates pro-inflammatory arachidonic acid metabolism. In other words, glutathione regulates the release and populations of those pro-inflammatory mediators, the leukotrienes. Leukotriene activity is directly associated with the damage created by lipid hydroperoxides. Thus, when lipid hydroperoxide levels are reduced by glutathione peroxidase, leukotriene density is reduced.

Selenium is required for glutathione peroxidase production. Should the body be overloaded with lipid hydroperoxides, more glutathione is required to clear out the damage. As more glutathione is produced, more selenium is utilized, which runs selenium levels down.

This issue was illustrated by research from Britain’s South Manchester University Hospital. The researchers studied 13 aspirin-induced asthmatics and a healthy matched control group. They found that the asthmatics maintained higher levels of selenium in the bloodstream—especially among blood platelets. This high selenium content in the bloodstream correlated with higher glutathione peroxidase activity. The research illustrated how selenium is used up faster in by those with inflammation through this glutathione peroxidase process.

Lipid peroxidation means that the lipids that make up the cell membrane are being robbed of electrons. This ‘robbery’ results in an unstable cell membrane. Let’s take a closer look at the process of lipid peroxidation.

The first step takes place with the entry of a reactive oxygen species into the proximity of the cell. Reactive oxygen species are elements that require an electron—such as hydrogen (H+)—in order to become stable.

Fatty acids that make up the membranes of cells are the likely candidates for peroxidation. Remember, the name “lipid” refers to a fatty acid. Fatty acids include saturated fats, polyunsaturates, monounsaturates, and so on (see fatty acid discussions later on).

Several types of lipids make up the cell membrane. Fatty acids will combine with other molecules to make phospholipids, cholesterols and glycolipids. Saturates and polyunsaturates are typical, but there are several species of polyunsaturates. These range from long chain versions to short versions. They also include the cis- configuration and the trans- configuration. Cell membranes that utilize predominantly cis- versions with long chains are the most durable. Those cell membranes with trans- configurations can be highly unstable, and irregularly porous. This is one reason why trans fats are unhealthy. The other reason is that trans fats easily become peroxidized.

Cell membranes with more long chain fatty acids are more stable and are less subject to peroxidation. Shorter chains that provide more double bonds are less stable, because these are more easily broken. Also, monounsaturated fatty acids such as GLA are more stable.

Once the fatty acid is degraded by an oxygen species, it becomes a fatty acid radical. The fatty acid will usually become oxidized, making it a peroxyl-fatty acid radical. This radical will react with other fatty acids, forming a cyclic process involving radicals called cyclic peroxides.

This becomes a chain reaction that results in the cell membrane becoming completely destroyed and dysfunctional. This forces the cell to signal to the immune system that it is under attack and about to become malignant. The T-cell immune response will often initiate the cell’s self-destruct switch: TNF—tumor necrosis factor. Alternatively, the cell may be directly destroyed by cytotoxic T-cells. The combined process stimulates inflammation. As these cells are killed or self-destruct, they are purged from the system—provoking increased mucous formation.

While this peroxidation and cell destruction is taking place, the immune system is not simply standing by. The body enters a state called systemic inflammation. As we discussed earlier, during systemic inflammation, the immune system launches an ongoing supply of eosinophils, neutrophils and mast cells, which release granulocytes that inflame the airways.

In other words, due to this ongoing peroxidation, the immune system is on a hair-trigger. Imagine a person at work who is stressed from being buried in work and a myriad of problems. You walk into their office and they immediately react: “And what do you want?” they ask.

If they were not overloaded with work, problems and deadlines, your coming into their office would probably be met without such a frantic response. But since they were overloaded, they reacted (hyper reacted is a better word) more defensively than needed, because they thought you were going to add to their workload.

In other words, inflammation is simply a defense measure by an immune system that is overwhelmed.

Typical associations with inflammation include artery damage and plaque build-up, obesity, diabetes, a sedentary lifestyle, and a diet high in saturated fats and/or fried foods. High blood pressure and fast or irregular heart rate, especially in persons over 40 years old, are also strong markers.

Along with these associations come higher levels of total cholesterol, low-density lipoprotein (LDL) and very low-density lipoprotein (VLDL) cholesterol, and total triglycerides are also key markers. The link between small LDL particle size and atherosclerosis is a key factor, and the oxidation of LDL particles is the match that lights the fuse. These involve hyperperoxides, as they readily form oxidative radicals. The cascade towards LDL oxidation also seems to be accelerated by lipooxygenases like 15-LOX-2 along with cyclooxygenases. The process as a whole is lipid peroxidation.

In addition to launching systemic inflammation due to widespread cell damage, the body also produces processes that attempt to halt the peroxidation cycle. One of these components is the glutathione peroxidase enzyme discussed earlier, formed by the body using selenium as a substrate. Depending upon the rate of lipid peroxidation, however, this could be like trying to blow out a forest fire. There is simply too much fire spreading too quickly.

Reactive Oxygen Species

Let’s take a wider perspective on the problem. The initiation process of the lipid peroxidation is started by a reactive oxygen species. What is this?

This is also often called a free radical. A free radical is an unstable molecule or ion that forms during a chemical reaction. In other words, the molecule or ion needs another atom, ion or molecule to stabilize it. Once it is stable, it is not reactive.

While a free radical is unstable, it can damage any number of elements it meets. These include the cells, organs and tissues of the body.

Nature produces many, many free radicals. However, nature typically accompanies radicals with the molecules, atoms or ions that stabilize the radical. In the atmosphere, for example, radicals become stabilized by ozone and other elements. In plants, radicals become stabilized by antioxidants from nutrients derived from the sun, soil and oxygen. In the body, radicals are stabilized by antioxidizing enzymes, nutrients and other elements. These include glutathione peroxidase, as we discussed earlier.

Confirming this, the research from South Manchester University Hospital mentioned earlier concluded with a comment that the increased glutathione peroxidase activity related to radical oxidation: “administration of aspirin to these patients increases the generation of immediate oxygen products...”

Another anti-oxidation process within the body utilizes the superoxide dismutase (SOD) enzyme. The SOD enzyme is typically available within the cytoplasm of most cells. Here SOD is complexed by either copper and zinc, or manganese—similar to the way selenium is complexed with the glutathione peroxidase enzyme. Several types of SOD enzymes reside within the body—some in the mitochondria and some in the intercellular tissue fluids. SOD neutralizes superoxides before they can damage the inside and outside of the cell—assuming the body is healthy, with substantial amounts of SOD. The immune system produces superoxides as part of its strategy to attack microorganisms and toxins.

Superoxide dismutase secretion is extremely important to the nose and airways because it helps neutralize reactive oxygen species and reactive nitrogen species – both considered free radicals that will damage the body’s cells if they are not neutralized. Many toxins and pollutants – especially air pollutants containing mercury, sulfur and other reactive elements from air pollution – will convert to radicals in the presence of oxygen, damaging lung and airway cells.

Phase 2 enzymes include glutathione transferases and quinone reductases. These are important enzymes for preventing genetic mutations – and those preventing cancerous cells from forming.

Another broad anti-oxidation process utilizes catalase. Here the body provides an enzyme bound by iron to neutralize peroxides to oxygen and water. It is a standard component of many metabolic reactions within the body.

Yet another enzyme utilized for radical reduction is glutathione reductase. This enzyme works with NADP in the cell to stabilize hydrogen peroxide oxidized radicals before they can damage the cell.

Notice that all of these antioxidizing enzymes require minerals. We have seen either selenium, copper, zinc, manganese or iron as necessary to keep these enzymes in good supply. Many other minerals and trace elements are used by other antioxidant and detoxifying enzyme processes. These minerals, and many of the enzymes themselves, are supplied by various foods and supplements, as we’ll discuss further.

Another tool that the healthy body utilizes to stabilize radicals are the antioxidants supplied by plant foods. Plants produce antioxidants to protect their own cells from radical damage. Thus, their plant material contains a host of these oxidation stabilizers, which our bodies use to neutralize radicals.

C-reactive Protein

A plethora of research has shown that higher C-reactive protein levels are indicative of systemic inflammation occurring somewhere in the body. The diagnostic measurement of CRP for cardiovascular disease is now standard care. This is because cardiovascular disease is typically the result of inflammation within the artery walls. This is usually companied by a body-wide inflammation condition called systemic inflammation.

CRP is now seen among many other inflammatory diseases. For expel, researchers from the Texas Tech University Health Sciences Center studied the relationships between C-reactive protein (CRP) and asthma among 8,020 adults over the age of twenty. They found that those in the highest quarter of CRP levels had a 60% greater risk of current asthma than those with lower CRP levels. Those with the highest quartile of CRP levels had more than double the incidence of asthmatic wheezing, and more than triple the incidence of nighttime coughing. In other words, as we discussed in Asthma Solved Naturally, asthma is another sign of systemic inflammation.

So what causes systemic inflammation? As we’ll discuss in the next chapter, localized inflammation is often caused by physical injuries like broken bones or tissue damage. Systemic inflammation, however, is typically caused by the bombardment and overload of toxins or pathological microorganisms.

Systemic inflammation indicates that the immune system is overburdened. The extent or combination of the elements mentioned simply overwhelms the immune system. Typically, the immune system can resolve most of these problems when it is presented with a small amount or a few of them at a time. But when an avalanche of them becomes too great, the immune system goes on alert, resulting in systemic inflammation.

Systemic inflammation is the immune system’s version of all-out war. The immune system begins to launch the nukes. These can include fever, vomiting, diarrhea, swelling and pain.

The rest of this chapter will more specifically discuss lifestyle choices that produce or worsen systemic inflammation within the body. In other words, these are all contributing causes. This means that just one of these factors may not in itself cause systemic inflammation. But any one of these, in addition to others, can overwhelm the immune system—producing systemic inflammation.

Systemic Inflammation

Systemic and chronic inflammation creates hypersensitivity of the due to the immune system being stressed and on high alert status. In this situation, the immune system is overloaded by infection(s), chemical toxicity, or a diet that constantly exposes the body to toxins. One or a combination of these effects generally produces a whole-body diseased state. In such a state, the body will overreact to an exposure to stress in the airways. These triggers can be as simple as exercise, cold air, smoke or fragrance.

This type of systemic inflammatory status is evidenced by high C-reactive protein in the body. CRP levels are easily determined through blood analysis. We’ll discuss some of the research that illustrates this later.

While toxin overload is the primary condition, the following list summarizes conditions that collectively contribute to systemic inflammation:

Toxemia: An overload of toxins that produce radicals.

Infections: Infection with microorganisms that produce mutagenicity, toxins and radicals: viruses, bacteria, yeasts and parasites.

Antioxidant enzyme deficiencies: An undersupply of anti-oxidizing enzymes that stabilize radicals, including glutathione peroxidase, glutathione reductase, catalase and superoxide dismutase.

Dietary antioxidant deficiencies: An undersupply of antioxidants from our foods to help stabilize radicals.

Barriers to detoxification: Lifestyle or physiological factors that block our body’s ability to rid waste products and toxins. Detoxification requires exercise, fresh air, sweating, sunshine and so on.

Poor dietary choices: A poor diet burdens the body with toxins, unstable fatty acids, refined sugars and overly processed foods.

Immunosuppression: A burdened or defective immune system.​​​

Example: Trans Fat

When palm and coconut oils are cooled, they become hardened. This makes them good thickening agents for cooking and good for frying. In an attempt to match nature, in 1902 German Wilhelm Normann patented the first hydrogenation process, which was eventually purchased by Proctor and Gamble, leading to Crisco® oil and eventually margarine. When nutritionists convinced us that “all saturated fats are bad” in the sixties and seventies, margarine sales took off. Processors also found that frying oil had a better shelf life and was cheaper if cottonseed oil and soybean oil were partially hydrogenated. Because these oils do not normally harden at room temperature as does palm, coconut and lard, hydrogenation allowed processors to use the less expensive oils for frying, spreading and cooking.

Hydrogenation means to saturate hydrogen onto all of the available bonds of the central molecule. Whereas a natural substance might have a double bond between carbon and other atoms, hydrogen gas can be bubbled through the substance—using a catalyst to spark the reaction—to attach more hydrogen to the molecule. To saturate carbon bonds with hydrogen, catalyst is added, and the oil undergoes the bubbling of hydrogen within a heated catalytic environment. This saturation synthetically changes the oil’s melting point, giving it more versatility at a lower cost.

Let’s review. Food scientists took real foods—oil extracted from soybeans or cottonseed—and synthetically converted it into what appeared to be the same molecular structure, but with a different melting point. Harmless, yes? Think again. After decades of use and millions of heart attacks and strokes later, health researchers began realizing that partially hydrogenated oils have damaging effects upon the cardiovascular system.

While the saturated or partially saturated molecule was the same formula, the synthetic process of hydrogenation created an unusual (transversed) molecular structure called a trans-fat. Trans-fat is now implicated in a various degenerative disorders, including atherosclerosis, dementia, liver disease, irritable bowel syndrome, and Alzheimer’s disease among others. While the epidemic increase in cardiovascular disease has focused billions of dollars into research, the consumption of trans-fats was altogether overlooked. Why? Because researchers assumed that hydrogenated soybean oil was harmless because its molecularly-identical cousin—raw soybean oil—was harmless, and even healthy because it was a polyunsaturated oil.

The mechanism whereby trans-fats produce damage in the body—as we’ll discuss later—is called lipid peroxidation. Because trans-fats are less stable than cis-fats, and because fats make up our cell membranes, trans-fats become more readily damaged, producing what is called lipid peroxides. Lipid peroxides damage blood vessel walls and other tissue systems, producing cardiovascular disease and other degenerative disorders.

So now researchers realize that the orientation—polarity and spin—of a molecule can have altogether different effects from the same molecule rotated in the orientation nature designed.

Nature normally orients healthy oil molecules—and many other nutrients—in cis formation: They are oriented so that the hydrogens are on the same side with the other molecular bonds. A trans configuration has hydrogens on the opposite side of the bonds.

Naturally occurring molecules are electromagnetically different than synthesized or disrupted molecules such as trans fats. The resulting quanta of spin and angular momentum produces an imbalance in the body that must be balanced. Natural lipids provide that balance by donation: They donate some of their electromagnetic character to balance the imbalanced trans fats.

What results is a lipid ripe for peroxidation. The reaction actually takes place almost simultaneously—the rebalancing of the trans fat opens the vulnerability to oxidation, and the peroxidation process proceeds, resulting in damaged cell membranes.

As the cell membranes become damaged, the body works to repair the damage. This is inflammation. As the inflammation process works to repair the cell damage, the tissue system is weakened. This is the case for arteriosclerosis. Once the cells of the artery walls are damaged by lipid peroxidation, they scab up and calcify. Some of these scabs can break off and clog blood vessels down the pipe.

The end result is, as the FDA has finally and appropriately identified, is that trans fats cause cardiovascular diseases.

This issue of peroxidation is not isolated to trans fats. Practically every toxin identified in the first chapter produces lipid peroxides and other types of oxidative radicals. These damage the body in the same—by damaging the cell membranes and thus damaging the tissue systems that the cell membranes make up.

While our bodies are built to handle moderate levels of free radicals, our synthetic world is overloading our body with synthetics, which produce these oxidized or oxidative radicals within the body. This oxidizing potency of toxins leads to an overload of acids (H+), causing excessive acidosis, and the subsequent degeneration of our tissue systems.

And among those synthetic chemicals that do not readily metabolize (break down) within the body, many will build up among the body’s fat cells. This is because many synthetic toxins are lipohilic: fat-loving, or fat-soluble. This has the effect of the body storing up synthetic toxins within our fat cells, only to break down and pollute our bodies days, weeks or years later.
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​​​Chapter Three: ​​Why Toxins are Bad
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Just about every disease can now be attributed, at least in part, to toxins. And immune suppression—the weakening of our immune system, is often a direct result of toxin exposure.

The reality is that toxins burden our immune system because they require part of our immune system to remove them. As the immune system is breaking down and removing toxins it is less powerful against other invaders. Yes, a strong immune can fight many invaders at the same time. But when it is spread out it can also become depleted. This is called immunosuppression.

Even diseases primarily attributed to heredity have been traced to toxicity among previous generations. Before we further define why toxins are so bad, let’s review the primary toxins that are currently bombarding modern humanity: chemical toxins, electromagnetic toxins, biological toxins and those environments that house those toxins.

Chemical Toxins

Over the past century, humankind has opened a Pandora’s box of chemical manipulation. The brilliant marketing efforts of chemical manufacturers of the twentieth century convinced us that synthetic chemicals made life easier, more productive and healthier. Not only did they get this wrong, but we all bought in to it.

And now we are paying the price.

As this grand synthetic experiment has unfolded, we have discovered that many of these chemicals are not only toxic. They now risk humankind’s future existence. After only a few decades of massive synthetic chemical manufacturing, we are beginning to suffer the horrific price synthetic chemicals come with: We are faced with increasing epidemics of cancer, asthma, nerve degenerative diseases and so many others.

Years ago scientists discovered that stress responses can be passed down over several generations within our genetic information – in a science termed epigenetics. New evidence is revealing that toxic exposures can also affect our grandchildren and their children.

Research from Washington State University, Case Western Reserve University School of Medicine, University of Toronto Medical School and the University of Texas confirmed that our environment not only affects our genetic information (epigenetics): Exposure to toxins will produce metabolic changes, physiology changes, behavioral changes and cognitive changes two and three generations later.

University of Toronto and Case Western Reserve University researchers determined that environmental stress will affect ones genes for several generations after the stressor. This precipitated from epidemiological research several decades ago showing that periods of starvation or famine caused metabolic affects in farming families two and three generations later. Now it appears that many other types of stressors, including environmental stress and toxic stress, can affect a family several generations later.

Another study from Washington State University found that dioxin, plastic compounds like bisphenol A and phthalates, and JP8 – a jet fuel – will produce DNA damage that affects metabolism in rats multiple generations after the initial exposure.

These results are consistent with epidemiology research that shows transgenerational effects caused by environmental and dietary factors can produce diseases such as cancer, heart disease and diabetes several generations later. Even asthma is linked to toxins such as hexavalent chromium.

The bottom line is that these epigenetic environmental stressors are toxins produced by our chemical industrial complex. Our choices are clear: Rethinking our (so far) irresponsible widespread use of synthetic chemicals, or face a widespread breakdown of health among our grandchildren, their children and successive generations – if humans survive that far.

Much of our drinking supplies are now laced with mercury, arsenic, DDT, PCB, nitrates, HTMs, plasticizers, pharmaceuticals and hundreds of other dangerous toxins. Much of the non-organic food we eat is now to full of various pesticide residues. We are gradually discovering that agribusiness’ use of chemical fertilizers and pesticides is slowly poisoning our bodies. The toxins are building up in our cells—mutating DNA and suffocating our immune systems.

Most of the furnishings we purchase now are filled with formaldehydes, synthetic materials and preservatives. Most office buildings and many houses still contain hazards like asbestos and other components that cause toxicity. Our entire environment is laced with synthetic chemistry. If the human race stopped chemical production today, we still would have done so much damage over the past fifty years that it will take centuries for the earth’s detoxification systems to purify herself.

Today we are building mountains of synthetic chemistry loading up our dumps, landfills, lakes, rivers, and oceans with toxic brews. These mountains are decomposing very slowly—outgassing and breaking down into potent poisons. Time Magazine reported on June 25, 2007 that Americans generated 1,643 pounds of trash per person in 2005. A mere 32% of it was recycled.

Much of this waste is plastic. The problem with plastic is reflective of its benefit—it lasts far longer than do natural materials. While a plastic bag might not tear and rip as fast as a paper bag as we walk from the grocery store, a plastic bag will have as much as a 500-year half-life—depending upon its material. That is a long time. Whet happens to the bag while nature works to biodegrade it? It clogs our soils and waters. For this reason our lands, waters, and bodies are steadily becoming laced with polymers and plasticizers.

Plastics are made through reactions between monomers (small molecules) and plasticizers to create longer-chain molecules. Monomers are typically hydrocarbons such as petroleum. Combining ethane monomers and plasticizers forms polyethylene. Combining styrene monomers and plasticizers renders polystyrene. Combining vinyl chloride monomers and plasticizers results in polyvinyl chloride, or PVC. Combining propylene monomers and plasticizers gives us polypropylene. As these plastic combinations are broken down, guess what gets released into the environment?

Nature produces its own types of natural polymers such as rubber from rubber trees. But this isn’t enough for our hungry appetite for luxury. In an attempt to improve upon nature, the 1855 lab of Alexander Parkes mixed pyroxylin from cellulose with alcohol and camphor to form the first type of plastic.

This clear, hard plastic was ‘improved’ by Dr. Leo Baekeland decades later with a polymer process using phenol and formaldehyde in early 1900s. “Bakelite” became a wildly successful product as it effectively replaced shellac and rubber as a general sheathing material. Because it was heat-resistant and moisture-proof, it quickly became the insulator of choice for engines, appliances, and electronics. Dr. Baekeland eventually sold his General Bakelite Company to Union Carbide in 1939 and retired a very wealthy man to Florida. His life was made easy through the ‘miracle’ of chemistry.

Nylon was an invention of DuPont researchers in the late 1930s. It was made initially with benzene from coal. The introduction of polypropylene as a synthetic rubber followed shortly thereafter. Polypropylene was an accidental discovery by a couple of researchers vying to convert natural gas for Phillips Petroleum.

The American industrial complex gearing up for World War II focused its attention on this synthetic version due to a shortage of natural rubber. Thanks to synthetic rubber, each soldier was able to wear 32 pounds of rubber in clothing and equipment. A tank needed about a ton. America’s military might was as likely due to its synthetic rubber as were its bombs. Again, chemistry was seemingly making our lives easier.

The synthetic polymer revolution surged after the Second World War. The plastic revolution raged, as both consumers and manufacturers bonded to replace anything natural with synthetic polymers.

A polychlorinated biphenyl is a grouping of chlorine atoms bonded together with biphenyl. Biphenyl is a molecule composed of two phenyl rings. It is an aromatic hydrocarbon occurring naturally in coal and petroleum. When synthetically combined with chlorine—another naturally occurring element—the result is highly toxic. PCB was banned in the early 1970s when biologists studied a population of dead seabirds and found they died of a toxic dose of PCBs. For more than forty years, PCBs have been used in paints, pesticides, paper, adhesives, flame-retardants, surgical implants, lubricating oil and electrical equipment.

Referred innocently as “phenols” for many years, the PCB ban followed suspicion of toxicity for over a decade. Massive PCB contamination in the Hudson River was found caused by local electrical manufacturing plants. Some two hundred miles of the river was eventually designated a toxic superfund site. This woke us up to PCB toxicity. PCBs break down slowly and bio-accumulate in living organisms.

When PCBs get into our waterways, they build up in the smallest organisms and work their way up the food chain, eventually reaching humans. Today the ban on PCBs does not include many applications considered “closed,” such as capacitors and vacuum pump fluids. This means there are still considerable PCBs in our buildings and electrical equipment. PCB poisoning can cause immediate liver damage. Symptoms can include fever, rashes, nausea, and more.

One might argue that that combining earth-borne commodities like hydrocarbons cannot be so unnatural. After all, hydrocarbons are produced by the earth as part of her own recycling process. However, the process of converting nature’s hydrocarbon monomers into polymers of our design requires various catalysts—plasticizers—to complete.

Plasticizers are used in plastic production to give the long polymer chain its flexibility. Without plasticizers inserted between the polymer chains, plastics would have no flexibility. Without plasticizers, polymers are clear, hard substances: rock-like. The gradations of flex added to polymer chains give the resulting plastic its particular usefulness. A plasticizer adds strength to this flexibility, making the new material difficult to tear or break.

Most plasticizers are phthalates. Phthalates are derived from phthalic acid, an aromatic ringed carbon molecule also referred to as dicarboxylic acid. Originally synthesized in 1836 through the oxidation of naphthalene tetrachloride, phthalic acid can also be synthesized from hydrocarbons and sulfuric acid with a mercury catalyst.

Common phthalates are di(2-ethylhexyl) phthalate (DEHP), dibutyl phthalate (DBP), and bisphenol A (BPA), among others.

Biphenyl A, for example, is used in many types of containers, including baby bottles. BPA can easily leach into food or formula when the bottle is exposed to heat or sunlight. A 2000 Centers of Disease Control study found 75% of those tested had phthalates in their urine, and subsequent studies have found some 95% of the U.S. population has detectable levels of biphenyl A within body fluids. Biphenyls are considered endocrine system disruptors. Long-term effects as their residues build up in our cells, organs and tissue systems are largely unknown.

More recently, researchers from the University of Michigan confirmed that common phthalate plasticizers DEHP, DBP and BPA all disrupt human thyroid hormones—linked to increasing the incidence of thyroid diseases. The research compared and analyzed the metabolites from urine and serum thyroid levels of 1,346 adults and 329 adolescents.

Higher DEHP, DBP, and BPA levels were found to be associated with lower levels of the thyroid hormone metabolites of T4, free T3, total T3 and thyroglobin. Higher DEHP levels were associated with higher TSH levels, while higher BPA levels were associated with lower T3 and TSH levels. This means that the more plasticizers in the bloodstream, the more deranged the hormone levels. The researchers found that lower T4 metabolite levels has the strongest association with higher phthalates. High DEHP levels were associated strongly with lower TSH levels, while BPA was associated with lower T4 and TSH levels.

The study, published in the scientific journal, Environmental Health Perspectives, is the first national human study confirming that BPA and other common plasticizers definitely disrupt hormones. Over the past decade, the chemical industry has been disputing the link between BPA and hormone disruption as coincidental. This large study confirmed previous research that led to the suspicion that these plasticizers, common among food packaging, water bottles, can linings and other consumer goods, disrupt hormone levels.

University of Michigan assistant professor and lead researcher, Dr. John Meeker, commented that the highest 20% of DEHP exposures had as high as 10% decreased thyroid hormones.

Most aromatic carbon rings like the phenyl ring or the benzyl ring used for these polymers have otherwise proven to be hazardous to our environment and well-being. Note there are a number of aromatic carbon rings produced in nature. These, however, do not affect hormone levels, turning males to females, as has been found among fish.

Today there are hundreds of different plasticizers used to produce plastics. Most are variations of aromatic carbons or similarly hazardous compounds. When plasticizers from plastic polymers break down in the environment, these aromatic carbons are released. Our backyards, landfills and oceans—our entire environment for that matter—are silently being inundated by these insidious compounds.

Benzene, for example, is a popular phenyl plasticizer. Benzene has been classified as a volatile organic compound and a carcinogen by the Natural Institutes of Health’s National Toxicology Program. Benzene is among the top twenty most used industrial chemicals. It is used to make adhesives, paint, pharmaceuticals, printed materials, photographic chemicals, synthetic rubber, dyes, detergents, paint and even food processing equipment. As a result, benzene is found throughout our environment—notably in our air and water—and has been implicated in numerous types of cancers.

The problems of synthetic chemicals are pervasive. About 80,000 chemicals have been approved for commercialization over the past fifty years. The Toxic Substances Control Act of 1976 was set up to evaluate chemicals being introduced. Yet only about 65,000 have been reviewed. However only a small percentage of these chemicals have been carefully analyzed for their environmental and health effects.

Clinical research by Professor John G Ionescu, Ph.D. concluded that environmental pollution is clearly associated with the development of hypersensitivities. Dr. Ionescu’s research indicated that environmental noxious agents, including many chemicals, contribute to the total immune burden, producing increased susceptibility for intolerances due to inflammation.

According to Dr. Ionescu, toxic inputs such as formaldehyde, smog, industrial waste, wood preservatives, microbial toxins, alcohol, pesticides, processed foods, nicotine, solvents and amalgam-heavy metals have been observed to be mediating toxins that produce the physical susceptibilities for toxin sensitization and subsequent inflammation.

This is also consistent with findings of other scientists—as discussed—that chemicals overload the immune system and cause inflammation.

Chemical toxins such as DDT, PBDEs, dioxin, formaldehyde, benzene, butane and chlorinated chemicals tend to accumulate within the body’s tissues. This is because many of these are fat-soluble. Other compounds, such as phthalate plasticizers and parabens tend to clear the body faster because they are not fat soluble. Still, these can also cause toxicity issues if they are regularly presented to the body.

The compounding of these synthetics contributes to the body-wide status of systemic inflammation. As the immune system gears up to overdrive due to the overloading of multiple toxins, it becomes weaker and hypersensitive. This can cause a host of issues, including allergies, irritable bowel syndrome and many others.

Researchers from the U.S. Centers for Disease Control and Prevention concluded that BPA and seven other toxins are building up within the bodies of U.S. children according to blood and urine studies.

The research comes from the CDC’s National Center for Environmental Health. The researchers utilized data from Children’s National Health and Nutrition Examination Survey results of children who were between three and eleven years old.

The research found that the blood of over 60% of these children contained significant levels of bisphenol A (BPA) and its metabolites, as well as seven other toxins referred to as phenols. These toxins include benzophenone-3, triclosan, 2,4-dichlorophenol, 2,5- dichlorophenol, and three parabens.

Benzophenone-3 is also referred to as oxybenzone, and it is a common ingredient in many sunscreens. This is because oxybenzone will absorb UV rays, preventing the skin from UV exposure (which, by the way, produces the all-important vitamin D).

Research from the Environmental Working Group has found that oxybenzone will also become absorbed into the skin, and may mutate DNA creating photosensitivity. Sunscreen producers argued against this notion, criticizing the EWG, but a 2008 study by the CDC confirmed that oxybenzone was found in 97% of urine samples in the 2003-2004 National Healthy and Nutrition Examination Survey.

Triclosan is a common ingredient in many antibacterial soaps, mouthwashes, underarm deodorants and toothpastes. Though banned in Europe in plastic, it is also a common ingredient in many food plastics. Triclosan is typically produced from 2,4-dichlorophenol (chlorinated phenol), so it is classified as a phenol. Byproducts of triclosan, as it is broken down in the body and on the skin, include dioxin and chlorophenols.

These toxins can harm us for generations according to other research.

A study from the University of Michigan found that triclosan is associated with reduced immunity and higher levels of allergies.

Besides its toxicity, triclosan has also been shown to produce superbugs, as bacteria can become resistant to it over time.

Dichlorophenols are used in many herbicides and pesticides, and are known toxins. Besides their toxicity, 2,5-DCP has been found to be associated with obesity among children, according to research by Georgia’s Mercer University School of Medicine.

Parabens are ingredients in many skin lotions and they will readily become absorbed into the body. They are endocrine disruptors because they will attach to estrogen receptors. They have also been associated with breast cancer.

While one might assume only children using these chemicals are exposed, recent research has determined that many of these – including acyclovir, benzophenone-3, benzylparaben, carbamazepine, ethylparaben, fluconazole, fluoxetine, methylparaben, metronidazole, propylparaben, and ranitidine – are flowing into our waterways through municipal waste treatment facilities.

And because waste treatment plants cannot eliminate these in waste water streams, they are also flowing into our bathing and drinking water supplies as well. Other research has found that arsenic is common in many municipal drinking waters in the U.S. This means that arsenic toxicity is also present in many children.

This is a gigantic discussion, so here we will summarize the major categories and sources of toxic chemicals that add to our immune system burden:


Plasticizers and Parabens



Today, plasticizers and parabens are common amongst many of our medications, toys, foods packaged in plastic and other consumer items. Phthalates are also found in many household items. While phthalates have shorter half-lives than some toxins, they have been implicated in systemic inflammatory issues, hormone disruption, cancers and other conditions. Many cosmetics and antiperspirants contain parabens. They are thus readily absorbed into the skin where they can provoke inflammatory responses.
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