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      “Bacteria outnumber us, outthink us, cooperate better than we do, and inhabit a far wider range of ecological niches. Without them we would be dead, yet many of them are lethal. For the past one hundred years we have waged war on them, and we are losing. Stephen Harrod Buhner is not afraid. He is paving a path into a future where we use simple tools to nourish cooperative health. If you or anyone you love has ever had an infection, you need this book. At times technical, at others dryly lyrical, it is sure to become a gleaming guidepost to many who have resigned themselves to a lifetime of distress and a trusted reference for health professionals wishing to assist those with resistant and chronic infections.”

      SUSUN S. WEED, AUTHOR OF
HEALING WISE AND
MENOPAUSAL YEARS THE WISE WOMAN WAY

      “Packed with information never before presented, Healing Lyme Disease Coinfections is a not-to-be-missed treasure on the topic of Lyme disease. While exploring numerous new therapeutic interventions, Buhner’s pure intent and deep wisdom unfold before the reader, while his humorous style lightens the journey. This book is a masterpiece that provides its readers with life-changing information and is poised to become the reference book for the ages.”

      SCOTT FORSGREN, EDITOR AND FOUNDER OF
BETTERHEALTHGUY.COM

      “Well rooted in the scientific literature and benefitting from a deeply cultivated knowledge of herbalism, this exceptionally well-written book is an empowering resource for those suffering from Lyme disease coinfections and an essential reference for their clinicians.”

      LAURIE REGAN, PH.D., N.D., DEAN OF CLASSICAL 
CHINESE
MEDICINE AT NATIONAL COLLEGE OF NATURAL MEDICINE

AND COHOST OF TRUE NATURE RADIO

    

  
    
      
        How to use this Book and Who it is for
      

      This book is meant for two groups of people: 1) those who are suffering from a difficult-to-treat bartonella or mycoplasma infection, and 2) clinicians who themselves treat people with bartonella or mycoplasma.

      
        IF YOU HAVE BARTONELLA OR MYCOPLASMA

        This book is designed to help you understand the disease itself and as well to understand some of the approaches that can be used to treat the disease and the symptoms it causes.

        Please understand that some of the book is fairly technical. That is for the clinicians (or for you if you want to delve that deeply into it). You can skip the really technical bits if you want. They are not necessary to understand in order to treat either of these conditions effectively. In general, I think you will find the overview chapters on both bartonellas and mycoplasmas useful. The deeper technical look at the cytokine cascade and the minutiae of what the organisms do in the body are not really necessary if you just want a good overview of the bacteria.

        The book also explores just how widespread these kinds of infections are. And, as usual, the real figures are very different than what the Centers for Disease Control (CDC) indicate—by a factor of anywhere from 100 to 1,000. Both bartonellas and mycoplasmas are very common and there are many millions of people in the United States, between one-tenth and one-third of the population, who are asymptomatically infected. Treatment is often difficult and many physicians don’t understand how to treat or diagnose these bacteria very well, so this book also examines which antibiotics (and tests) research has found useful (and which ones are not).

        The book also contains an extensive look at the natural protocols that are effective for each of the diseases. Please note: these protocols are designed to be able to be used along with antibiotics. I don’t think you necessarily have to give up either pharmaceuticals or natural medicines to find health. However, if you have tried antibiotics and they have failed to help you, the protocols in this book can be used all by themselves to treat both bartonellas and mycoplasmas.

        Also, a note: the herbs and supplements in this book are not the only ones in the world that will help. Please use the protocols outlined herein only as a starting place, a guideline. Add anything that you feel will help you and delete anything that you feel is not useful. Bacteria, when they enter a human body, find a unique ecosystem in that particular person. Thus the disease is always slightly different in every person. That means that a pharmaceutical or herb that works for one person may not work or work as well for another. There is no one-size-fits-all treatment for these particular organisms.

        As well: if you have a very healthy immune system, you will probably need to use smaller doses; if your immune system is severely depleted, you may need to use larger doses. If you are very sensitive to outside substances, as some people with Lyme, bartonella, and mycoplasma can be, then you might need to use very tiny doses, that is, from one to five drops of tincture at a time. (This is true for about 1 percent of the people with these infections.)

        Please be conscious of how you respond to the medicines you take inside you. If something disagrees with you, if you feel something is not right in how you are responding to a medicine, stop taking it. Remember: you will always know yourself better than any outside physician.

      

      
        IF YOU ARE A CLINICIAN

        I have gone into a lot of depth on both bartonella and mycoplasma organisms so that you can begin to understand just how complex their actions in the body are. It is my hope that Western herbal medicine can begin to emerge as a highly sophisticated form of healing. To that end I have introduced the idea of thinking about the synergies that exist between coinfections as well as the concept of examining the kind of cytokine cascades bacteria create during infection. Each stealth pathogen decreases the activity of certain parts of the human immune system and activates others. So while some parts of the immune system become less functional, others become overactive. The overactivity comes from the initiation of unique cytokine cascades. Each stealth pathogen creates a different kind, that is, they stimulate certain kinds of inflammation in the body, using the body’s own immune response for their own ends. This is important to understand when designing any kind of elegant, interventive treatment strategy. If you know what is happening in the body, you don’t have to guess what to do—you know what to do.

        And while I don’t go into it in any depth in this book, the idea of the complex synergies that exist between herbal medicines is crucial, as is an understanding of herbal synergists. These concepts are developed in detail in the revised and expanded second edition of my book Herbal Antibiotics (Storey Publishing, 2012). If you wish to look deeper into plant synergists and herbal synergies, I think you will find that book useful. As well, time and space limitations made the inclusion of in-depth monographs on many of these herbs impossible to include in this volume. I have done in-depth monographs on many of these herbs elsewhere; if you would like to see them they can be found in three other books: Healing Lyme (Raven Press, 2005), Herbal Antibiotics (second edition), and Herbal Antivirals (Storey Publishing, 2013).

      

      
        HOW I ARRIVED AT THE HERBAL PROTOCOLS IN THIS BOOK

        The protocols in this book were developed by exploring the dynamics of the diseases themselves, their impacts in people, the experience of clinicians treating them, the protocols those with the diseases have used, many hundreds of journal papers, a look at the plants’ history of usage around the world for treating these and similar conditions, and my own experience with plant medicines over a 25-year period. But please note . . .

        The plants herein are just guidelines. The protocols themselves are just guidelines. The dosages are just guidelines. There is no one-size-fits-all way to treat these diseases. The intent of this book is to give those who wish one an understanding of the diseases so that they can be treated more effectively and with greater sophistication. This is just a beginning, a starting place so we no longer have to grope along in the dark.

        Feel free to alter, add, delete, innovate, think outside the box, argue, insist, and never settle for less than being healthy in the way that you understand it.

        And remember: all plants are useful as medicinals. Again, ALL plants are useful as medicinals. The secret, as always, is in the dose, the timing, and the combination that is used. Just because a plant is not mentioned in this book does not mean it is not useful.

        One of the things I have learned from the ill people I have worked with since 1986 (especially those in the Lyme community) is that when a lot of people with a lot of motivation begin looking around themselves, searching for answers, they come up with some truly amazing things. If you lock people in a room with only four ways out, someone will find a fifth way out. Always.

        Trust yourself, and remember, only you know what health is for you.
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        Emerging Diseases and Coinfections
      

      The New Epidemics
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        Hosts that are coinfected by multiple parasite species seem to be the rule rather than the exception in natural systems.
      

      
        Coinfections could, thus, increase vulnerability to the emergence of new parasites by facilitating species jumps, if the coinfected portion of a population provides favourable conditions for an emerging parasite to adapt to a new host species.
      

      ANDREA GRAHAM ET AL.,

“TRANSMISSION CONSEQUENCES OF COINFECTION:
CYTOKINES WRIT LARGE?”

       

      I first became interested in bacterial diseases in the early 1990s after reading about the emergence of resistant bacteria in hospitals. Having studied mathematics, I well understood what an exponential growth curve meant. I could see as well as anyone that we had only a short period of time in which to begin to address the problem.

      As I studied more deeply, I began to be aware not only of resistant bacteria, the majority of which have flowed from hospital settings into the general community, but also of diseases emerging in the human population due to overpopulation and the environmental disruption it causes. Lyme was among the emerging diseases that caught my attention and, as time went on, the coinfections that often accompany Lyme infection did as well.

      It became clear, the more I learned, that many of these emerging diseases were difficult to treat with conventional technological medicine, that the diagnostic tests were often unreliable, and that many of the organisms did not respond well to antibiotics. As well, and most regrettably, it slowly became obvious that many physicians had little knowledge of, or much interest in, these diseases.

      I have been deeply immersed in the study of emerging and resistant bacteria for over two decades now. It is clear that while technological medicine still has a role to play, sometimes an important one, evolutionary changes are occurring that make many of our assumptions about such diseases and their treatment obsolete.

      I was born in 1952 into an extended family that included many physicians, among them a surgeon general of the United States. For my family, “modern” medicine was the way to approach disease—the only way. Penicillin had become widely available in 1946, just after World War II, and new antibiotics were being discovered (seemingly) every day. Vaccines, too, were making history. The year I was born there were 58,000 new cases of polio, more than 3,000 of those infected died, and many of the others were permanently disabled—some terribly so. The next year, Jonas Salk announced the successful testing of his vaccine against polio. Then, in 1962, Albert Sabin introduced his oral vaccine, something that made mass vaccination easily possible. I still remember that long walk to the lunch room in elementary school, the long wait in line, and the sugar cube in the tiny white paper cup.

      The excitement of those days is now very hard to explain to newer generations, but for people then, it seemed as if infectious diseases were going to be permanently eradicated. In fact, many researchers and physicians in the late 1950s and early 1960s, including my great-uncle Lee Burney, then surgeon general of the United States, and my grandfather David Cox, president of the Kentucky Medical Association, went so far as to loudly proclaim the end of all infectious disease was just around the corner. A 1963 statement by the Australian physician Sir F. Macfarlane Burnet, a Nobel laureate, is typical. By the end of the twentieth century, he said, humanity would see the “virtual elimination of infectious disease as a significant factor in societal life” (Levy 1992, 3). And in 1970, one of my great-uncle’s successors, Surgeon General William Stewart, testified to Congress that “it was time to close the book on infectious diseases” (Levy 1992, 3). With satisfaction the physician David Moreau observed in a 1976 article in Vogue magazine that “the chemotherapeutic revolution has reduced nearly all non-viral disease to the significance of a bad cold” (Griggs 1991, 261).

      They were wrong, of course, the victims of their own hubris and a deep lack of understanding of the natural world, most especially of bacteria. By the time David Moreau’s comments appeared resistant bacterial diseases were already on the rise. A short 30 years later, with infectious diseases from resistant bacterial strains become rampant, the world came to face the specter of epidemic disease outbreaks more dangerous than any known in history. As bacterial resistance researcher and physician David Livermore recently put it, “It is naive to think we can win” (Bosley 2010).

      There are two factors that have stimulated the emergence of potent bacterial disease organisms. The first is the tremendous overuse of antibiotics over the past 70 years. The second is the extreme ecological disruption that increasing human population density is causing.

      In an extremely short period of geologic time the Earth has been saturated with hundreds of millions of tons of nonbiodegradable, often biologically unique pharmaceuticals designed to kill bacteria. Many antibiotics (whose name literally means “against life”) do not discriminate in their activity but kill broad groups of diverse bacteria whenever they are used. The worldwide environmental dumping, over the past 65 years, of huge quantities of synthetic antibiotics has initiated the most pervasive impacts on the Earth’s bacterial underpinnings since oxygen-generating bacteria supplanted methanogens 2.5 billion years ago. It has, according to medical researcher and physician Stuart Levy, “stimulated evolutionary changes that are unparalleled in recorded biologic history” (Levy 1992, 75). Bacteria had to evolve resistance. If not, due to their crucial role in the ecological functioning of this planet (and our own bodies), all life, including the human species, would already have been killed off by those very same antibiotics.

      Ecological disruption has also played an extensive role. Increasing damage to wild landscapes, intrusions into forest ecosystems, the cutting of those same forests to make way for suburbs, damage to plant diversity and its crucial homeodynamic functions by suburban and agricultural intrusions, the reduction of wild predator populations, and the increases in deer, mice, and insect populations as a result, have also put tremendous pressure on bacterial populations. As fewer and fewer wild animal populations are available as hosts for the bacterial diseases that once were (mostly) limited to those populations, the bacteria have no choice; they have to jump species—they have to find new hosts. Because human beings now live in the habitat formerly occupied by those animals, many of the bacteria are now learning to live in human beings.

      Unfortunately, both bacterial resistance and ecological disruption can’t help but intersect—with, of course, terrible ramifications. Many of the primary coinfections of Lyme are closely related to some of the most potent resistant bacterial organisms known. They are all members of the Proteobacteria phylum, a large and genomically close group of bacteria.

      One branch of the Proteobacteria includes bartonella (Bartonella spp.), and another includes Ehrlichia spp., Anaplasma spp., Rocky Mountain spotted fever, and the other rickettsias—all of which are coinfections of Lyme. A different but closely related branch includes Klebsiella spp., E. coli, cholera organisms, Pseudomonas spp., Salmonella spp. (including Salmonella enterica, the cause of typhoid fever), and Shigella spp.—all now resistant to many antibiotics. It also includes Yersinia spp., the organism responsible for the plague, a bacteria transmitted by fleas much as bartonella is. Still another branch includes the bacteria responsible for gonorrhea infections (also resistant) and another includes both Helicobacter and Campylobacter organisms.

      There is strong evidence that both resistance and virulence factors are being shared among all members of this phylum. In other words, the various bacteria are teaching each other how to resist antibiotics and how to more easily infect people, thus making them sicker. They do this, usually, through sharing segments of DNA that have within them resistance and virulence information. Bartonella organisms are often coinfective with many of the bacteria in this phylum and, in many instances, these kinds of multiple infections show a remarkable synergy during the disease process. In other words, the bacteria work together to reduce the effectiveness of the immune response and thus enable long-term infection.

      In practical terms what all this means is that a great many more diseases are emerging out of the ecological matrix of the planet and infecting human beings. And many of them possess, or soon acquire, resistance to many or most of the antibiotics that people use to treat bacterial diseases. And what they do together in the body is a great deal more complex than what any one of them does alone. All this can make them very difficult to treat.

      One of the most important understandings now facing us is accepting the limits of pharmaceuticals in the treatment of many of these diseases. While antibiotics do still have a role, sometimes a very important one, they can no longer be relied on to provide the sole response to these kinds of diseases. We have to approach treatment with a more sophisticated eye.

      There are two important aspects to this. The first is realizing that single-treatment approaches, most of which were developed out of an inaccurate nineteenth- and early-twentieth-century bacterial paradigm and are based on identifying the bacterial pathogen involved and killing it, i.e., monotherapy, are going to have to be abandoned as the primary method of treating these kinds of diseases. (Something that newer generations of physicians, especially in countries other than the U.S., are beginning to understand.) The second is coming to understand just what the bacteria do in the body and then designing a treatment protocol that is specific in counteracting what the organisms do—exactly. In essence this means designing treatment protocols that address bacterial cytokine cascades, the particular health or nonhealth of the person’s immune system, and the specific symptom picture that is reducing the quality of the person’s life. Combined with antibacterials, of whatever sort, this creates the most sophisticated basic approach to the treatment of bacterial diseases. (If you add to that approach sophisticated human-to-human interactions oriented around deep caring and personal presence, something most physicians do not understand, you have the core of the most elegant and potent paradigm of healing disease that can occur.)

      Some additional sophistications can occur, among them the synergy that occurs among the healing agents that are used and the synergy that exists between the different bacteria. That is, we must learn to look at what happens when there are multiple infectious bacteria, all coming into the body from, say, a tick bite. Studies on the complex interactions that occur between coinfectious bacteria are uncommon but, when combined with the experience of clinicians, they are revealing.

      
        COINFECTION DYNAMICS

        Coinfective bacteria interact both in the vector that spreads them (for example a flea or tick) and then in the host they are transferred to. One of the better articles on this is “Transmission consequences of coinfection: Cytokines writ large?” by Andrea Graham et al. (2007). The authors propose a unique approach to understanding the dynamics of coinfections. Instead of focusing on the organisms themselves, they suggest focusing on the cytokine cascades that the organisms produce in the body. They comment, “When the taxonomic identities of parasites are replaced with their cytokine signatures, for example, it becomes possible to predict the within-host consequences of coinfection for micro-parasite replication” as well as symptom picture, treatment approaches, and treatment outcomes.

        Cytokines are small cell-signaling molecules released by the immune system, and the glial cells of the nervous system, that are important in intercellular communications in the body. In practical terms, when a bacteria touches a cell, the cell gives off a signal, a cytokine, that tells the immune system what is happening and what that cell needs. Each type of infectious bacteria initiates a particular kind of cytokine cascade, that is, an initial and very powerful cytokine is released into the body, that initial cytokine stimulates the production of others, and those still others—all of which have potent impacts on the body. It is these cytokines, in fact, that create most of the symptoms that people experience when they are ill. What I explore in the more technical material on what these coinfections do when someone is infected is their cytokine cascades. This determines many of the most effective approaches to treat the conditions they cause—which I go into in the protocol section. And, of course, the impact of the vector of transmission plays a crucial part in this as well.

        Bacteria have learned to work synergistically together or, for instance, to take advantage of the biologically active components in tick saliva in order to facilitate avoidance of the immune system—tick saliva itself begins a cytokine cascade that Lyme bacteria take advantage of in order to more successfully infect a new host. Although little research has occurred on louse and flea feces, two main routes of infection for bartonella, researchers comment that a similar dynamic might be playing out here as well: “It is also quite likely that under natural conditions components of the flea feces other than B. henselae may enhance the development of Bartonella-induced lympoadenopathy and thus enable the onset of disease at a lower dose of infection in humans” (Kunz et al. 2008). Given the very long evolutionary relationship between ticks and Lyme or fleas and bartonella, it is not surprising that the bacteria have learned to utilize both to assist their infection of new hosts.

        Bartonella species, like many infectious bacteria, utilize the immune system of whatever mammal they infect as part of their infection strategy. They essentially use our own body’s response to them to promote their agenda. As Graham et al. (2007) note: “The influence of cytokines on effector responses is so powerful that many parasites manipulate host-cytokine pathways for their own benefit,” as is indeed the case with bartonellas and mycoplasmas. Most crucially, the authors continue, “The magnitude and type of cytokine response influence host susceptibility and infectiousness. Susceptibility to a given parasite will be affected by cytokine responses that are ongoing at the time of exposure, including responses to pre-existing infections.” In other words, the bacteria use the inflammatory processes already occurring in the body (e.g., if you have preexisting arthritis) to facilitate successful infection. This is more pronounced if infection occurs by more than one organism. Graham’s research confirmed that, as the researchers put it, “Coinfection increases the reproductive number for the incoming parasite species and facilitates its transmission through the host population.” In other words, while the immune system is often compromised by the cytokine dynamics initiated by one type of bacteria, multiple, simultaneously initiated cascades are more potent in their impacts—infection is much more easily accomplished. In addition, you begin to get assaults on multiple body systems. If bartonella is a coinfection with Lyme, for example, what you then get is assault on and resultant degradation of the collagen systems of the body by the Lyme spirochetes while a simultaneous assault on red blood cells occurs with continual subversion and abnormalization of endothelial cells and their functions. So, the infected person is battling not only Lyme arthritis or neurological Lyme (both caused by collagen degradation) but a red blood cell infection (with potential anemia and lowered oxygen availability in the blood) and abnormal endothelial cell growth in the blood vessels themselves.

        But the bartonella bacteria also use what the Lyme bacteria are doing for their own purposes. Once Lyme spirochetes damage collagen tissues, for instance in the joints of the knee, the body sends CD34+ cells to that site to help repair the damage. This is a normal part of the healing process when collagen is damaged. But bartonellas typically invade CD34+ cells, so some of those CD34+ cells will be infected and the bartonellas will take advantage of the local inflammation to establish a colony of their own in that location. The existing inflammation actually facilitates their growth. Once established, they will begin their own cytokine cascade, which will itself contribute to even more collagen degradation at that location.

        Were the infected person already suffering a preexisting inflammation in that joint location (as is common in the aged), the process is even easier for the bacteria. The inflammation would, by itself, stimulate the movement of infectious bacteria to that location.

        If you add other coinfectious bacteria to the mix, the picture becomes even more complicated. For example, if Babesia bacteria are present then, once bartonella bacteria enter the body, the red blood cells are going to have two organisms infecting them, thus increasing the negative impacts on red blood cells. This is, as Graham et al. (2007) comment, more common than otherwise: “Hosts that are coinfected by multiple parasite species seem to be the rule rather than the exception in natural systems and some of the most devastating human diseases are associated with coinfections that challenge immune response efficacy.”

        The foundations of this phenomenon are ecological more than anything else. As Graham et al. (2007) observe, “Coinfections could, thus, increase vulnerability to the emergence of new parasites by facilitating species jumps if the coinfected portion of a population provides favorable conditions for an emerging parasite to adapt to a new host species.”

        Another very fine paper on this subject, by S. Telfer et al. (2010), echoes Graham et al. when its authors note, “In natural populations ‘concomitant’ or ‘mixed’ infections by more than one parasite species or genotype are common. Consequently, interactions between different parasite genotypes or species frequently occur. These interactions may be synergistic or antagonistic with potential fitness implications for both the host (morbidity and/or mortality) and parasite (transmission potential).” In other words, if you want to successfully treat someone who is infected with a vector-borne infection you need to realize up front that it is usually the case that coinfection has occurred and you have to look at the interactive picture, not merely single infectious agents—we can no longer assume that bacterial organisms exist in a vacuum. They can’t be studied in isolation.

        But equally important is the immune health of the infected person. Telfer et al. (2010) comment that “there is mounting evidence from experimental studies that the outcome of interactions during co-infections (for either the host or the parasite) is context dependent, potentially varying with different host or parasite genotypes or environmental conditions. Perhaps most critically, outcome can depend on the timing and sequence of infections. . . . Susceptibility is a property of an individual host at a given time. . . . The ability of a parasite to establish an infection successfully will depend on the initial immune response of the exposed host. On entry into the host, a parasite will experience an ‘immunoenvironment’ potentially determined by both previous and current infections, as well as intrinsic factors such as sex, age, nutritional status and genotype. The immediate immuno-effectors in a naive host will be dominated by cells and molecules that comprise the innate immune response, and thus the efficiency of this arm of host immunity at reducing and clearing an infection will be influential in determining susceptibility.”

        S. Resto-Ruiz, A. Burgess, and B. F. Anderson (2003) emphasize this as well, as do so many other researchers: “Patients with intact immune function who become infected with B. henselae usually [do not experience severe symptoms. However,] the reduced ability of the host’s immune response to control bacterial infection apparently results in a bacteremia of longer duration.” In other words, the immune status of someone with coinfections must be addressed as part of any treatment protocol. Due to the synergistic nature of coinfections an inescapable truth exists: the weaker or more compromised the immune system, the more likely someone is to become infected and the more likely they are to have a debilitating course of illness. Improving the immune status of those with chronic bartonellosis allows the immune system, refined over very long evolutionary time, to do what it does best, which is to use very elegant mechanisms to control and clear infection. Eventually, the healthy immune system begins to identify the outer membrane proteins of the bacteria and create antibodies to them. Due to the sophistication of the bacteria’s subversion of the host immune system during coinfections, this can take anywhere from four to eight months. In those whose immune systems are very compromised it may take longer; how long is directly proportional to the health of the immune system. Once the immune system creates the proper antigens, the bacteria are then eliminated fairly rapidly from the body. Reinfection is difficult as the antibodies remain in the body for some time.

        Focus on the immune status of the individual is a crucial element in addressing the treatment of coinfections and it is one that technological medicine is generally unable to address. It is most definitely not a subject in which most physicians are trained. Addressing this competently is also made more difficult because the synergy of the coinfections’ impacts on immune function also has to be addressed. As Telfer et al. (2010) comment, “Attempts by the immune system to simultaneously counter the multiple parasite species involved in a co-infection can lead to immunopathological disease and pathology that are more than the simple additive pathogenic effects of the different parasite species.” This is a crucial point. The impact of multiple coinfectious organisms is not additive. They are synergistic. They create effects that are more than the sum of the parts.

        For example, infections with both babesia and bartonella are synergistically impactful on red blood cells and can reduce red blood cell counts up to 25 percent, leading to anemia, fatigue, breathlessness, and general weakness. In the immune-competent, neither bacteria will normally create this severe an impact by themselves. (One positive note: because both bacteria are competing for red blood cells, longer studies have found that the babesia bacteria, over time, tend to clear the bartonella infection by outcompeting them. In the initial stages, however, the impact on red blood cells is immense.) Babesias are thought to sequester themselves in the capillary networks of the spleen and liver. Bartonella species sequester themselves in the endothelial cells of the capillary networks of the spleen and liver. Both then seed the bloodstream from those locations at regular intervals. The impacts of infection with both parasites on the spleen and liver are much greater than either alone and this has to be taken into account in any treatment approach. In other words, you have to design spleen- and liver-supportive interventions that are extremely focused on normalizing functioning in those organs. This protects them from cytokine damage and begins to reduce habitat for the bacteria, thus reducing bacterial load and presence in the body.

        Telfer et al.’s (2010) research also found that infection with Anaplasma (for example) made subsequent infection by Babesia much easier—in fact, twice as likely. Reversing the order of infection found the same rate of increase—each organism paves the road for the other. Telfer et al. also found that animals infected with one bartonella species who were also infected by other bartonella species were much more likely to have long-term infections, that is, a chronic illness. As well, an Ehrlichia infection, when combined with bartonella (or babesia or a hemoplasma), is often much more severe in the disease impacts than would be expected by looking at either alone. In this situation, both white and red blood cells are infected. Specifically, Ehrlichia bacteria infect neutrophils, the most abundant form of white blood cell in the body and an essential element of the innate immune system. Thus the immune system is fighting not only bacteria in the red blood cells and vascular tissues but bacteria inside its own immune cells. To make it worse, the bacteria cross-talk and engage in mutual support of each other, actually enhancing each other’s impacts on the host and their resistance to antibiotics.

      

      
        TREATMENT DYNAMICS

        During coinfection with both mycoplasma and bartonella, there are going to be severe effects on the endothelial cells, the red blood cells, and the brain and central nervous system that are out of proportion to infection by either organism alone. Thus the cytokine impacts on those areas of the body are going to be stronger, synergistic, and more debilitating. Thus treatment regimens must be designed to reverse much stronger effects than would occur by either alone. This often calls for larger doses, longer treatment duration, and more sophisticated intervention for symptom management. As only one example, such a double infection may cause both a form of regular epileptic seizures and periodic bouts of homicidal rage. Herbs that reduce the cytokine cascades involved and are specific for these types of seizures and are particularly calming to the nervous system, thus reducing extreme rage events, need to be used and the doses need to be largish, continual, and very focused. (Chinese skullcap is a specific example and it tends to be synergistic with several others such as motherwort and pasque flower that are also specific for these kinds of conditions, though in slightly different ways.)

        In my experience, the technological medical community tends to downplay both the impact and occurrence of coinfections in the people they see while the natural medicine community tends to exaggerate it. Oddly, in spite of their training, most physicians don’t really understand bacterial organisms very well, nor how to treat them. They tend to look in textbooks (or drug company brochures) for a pharmaceutical that is active for the bacteria in question and apply it, a fairly superficial approach that is increasingly failing in practice. If they have not definitively identified the bacterial cause of the condition they will generally prescribe a broad-spectrum antibiotic that will, as often as it helps, do more harm than good (the literature is full of such blunders). They are also very poor at developing a broad, synergistic, and human view of the people they treat, the disease conditions that occur, and the pharmaceutical interventions they commonly use. Most of them stopped reasoning a long time ago and simply act as if the worldview they were trained in, in school, really is an accurate map of the world around them—even when current events and research are clearly showing it is not.

        The natural medicine community, on the other hand, often tends to be somewhat hysterical about resistant or emerging infections, commonly fails at rigor of analysis, and too often lacks the focus, and courage, needed to confront deadly or life-debilitating infections. Both make too much money off people’s suffering—though, in fairness, most (not all) of the alternative community tends to make much less—I just don’t see that many herbalists with their own private airplanes. (Nevertheless, overall, the natural medicine community is much safer, irrespective of their level of training—they very rarely kill their patients. Properly prescribed pharmaceuticals are the fourth leading cause of death in the United States.)

        When approaching the treatment of coinfections, the approach should be depth based with rigor of analysis. The bacterial infections need to be identified (and no, muscle testing is not reliable enough, and no, ELISA is not either—neither should be relied upon as diagnostically definitive).

        Once a diagnosis is achieved, a treatment protocol should be initiated. This seems obvious but in the actual world, not the theoretical one in people’s heads or in books, most people are not diagnosed competently, or accurately. Many physicians and herbalists (including most naturopaths) simply look at the symptoms and guess at what the underlying condition is. In acute conditions where something must be done immediately this is a legitimate approach but at the same time, in the background, there needs to be a concerted effort to correctly diagnose. Physicians, counterintuitively, are often not very good at this—as a number of the case studies in this volume make clear. For many of them the problem lies in their internalized paradigms about disease, the structure of their practice, and, frankly, tremendous hubris. Those of us concerned with Lyme and its coinfections have heard scores of stories about physicians insisting that Lyme could not be the cause of a person’s symptoms simply because Lyme isn’t endemic in that location (so the physician refused to test for it), or that the person had already used antibiotics and the disease was cured so that all the symptoms must now be in their head, or that they just did not have time for the kind of neediness that the Lyme-infected often present. Most physicians are not in the healing business but the pharmaceutical dispensing business—these are not the same things.

        Still, it is clear that in some cases antibiotics are very effective and with diseases as debilitating as Lyme and its coinfections they should be considered. However, if that kind of superficial approach fails, then an in-depth understanding of the cytokine cascades and the likely interactions between the coinfections should be developed and a treatment protocol initiated that addresses all that in depth. The most important thing in treating coinfections is to reduce the inflammatory processes the bacteria initiate, basically by counteracting the cytokine cascade they initiate. That stops pretty much all the symptoms right there especially if treatment protocols are also begun that are designed to protect the areas of the body that are affected. And again, the immune system must be strengthened. As Telfer et al. (2010) observe, “An immune response that effectively cleared the infection from endothelial cells would therefore ultimately control an infection [by bartonella].” Importantly, this observation applies as well to any intervention that will protect endothelial tissue from the bacteria, not just immune response. So if you use Japanese knotweed (Polygonum cuspidatum) or epigallocatechin gallate (EGCG) as an interventive, abnormal endothelial cell inflammation would cease. The bacteria can’t survive if they are not able to initiate their particular form of inflammation in the body; it is how they make habitat and scavenge food. If you enhance immune function along with this, the body is then able to deal with the infection on its own. The addition of protocols to reduce acute symptoms and help restore quality of life are also very helpful. Not only does this help support the body’s health at that particular location but the quality of life of the infected person is enhanced. The importance of this on outcomes cannot be stressed enough.

        And finally, the human response of the healer toward the patient is essential. People who are ill need deep, caring contact with another human being. It is an essential aspect of healing. Physicians (and herbalists, including naturopaths) who don’t take the time for this are, in my opinion, engaging in malpractice of the most egregious sort and, in effect, betraying their duty to their patients. I have continually seen, and numerous studies have found, that this one thing, in and of itself, contributes significantly to the successful resolution of illness. Genuine caring is medicine and it is time, more than time, that we, as a culture, recognize that. We absolutely have to abandon the paradigm that insists we not touch our patients, that we not love them, that we not spend time with them, that we not act as guides for them on their journey through illness. We must abandon the training, and the teacher, that tells us that we should not care, that somehow, as healers, we must keep our emotional distance from those who come to us.

        Antibacterials can help but comprehensive treatment protocols must be more complex than that simple, monotherapeutic approach. Relying on a “kill the invaders” approach is becoming increasingly ineffective. Soon, if the world’s major epidemiologists and researchers are to be believed, it won’t work at all.

        The bacteria are evolving. We should, too.
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        Mycoplasma
      

      An Overview
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        Mycoplasmas are most unusual self-replicating bacteria, possessing very small genomes, lacking cell wall components, requiring cholesterol for membrane function and growth, using UGS codon for tryptophan, passing through “ bacterial-retaining” filters, and displaying genetic economy that requires a strict dependence on the host for nutrients and refuge. In addition, many of the mycoplasmas pathogenic for humans and animals possess extraordinary specialized tip organelles that mediate their intimate interaction with eucaryotic cells. This host-adapted survival is achieved through surface parasitism of target cells, acquisition of essential biosynthetic precursors, and in some cases, subsequent entry and survival intracellularly. Misconceptions concerning the role of mycoplasmas in disease pathogenesis can be directly attributed to their biological subtleties and to fundamental deficits in understanding their virulence capabilities.
      

      JOEL BASEMAN AND JOSEPH TULLY,

“MYCOPLASMAS: SOPHISTICATED, REEMERGING,

AND BURDENED BY THEIR NOTORIETY”

      
        The mycoplasmas enter an appropriate host in which they multiply and survive for long periods of time. These microorganisms have evolved molecular mechanisms needed to deal with the host immune response and the transfer and colonization in a new host. These mechanisms include mimicry of host antigens, survival within phagocytic and nonphagocytic cells, and generation of phenotypic plasticity.
      

      SHLOMO ROTTEM, “INTERACTION OF
MYCOPLASMAS WITH HOST CELLS”

       

      Mycoplasmas are Gram-positive bacteria and they are tiny. In fact, some of them approach in size the smallest genome that has been calculated to be theoretically possible. Such is the case with Mycoplasma genitalium, a common pathogen of human beings. It is the smallest bacterium known.

      To get an idea of just how small: 4,000 mycoplasma bacteria can fit inside one red blood cell; in comparison, only about 12 bartonella bacteria can. And red blood cells are tiny themselves, only about six to eight micrometers in width (a micrometer is a millionth of a meter). Just pretend a red blood cell is the size of the point of a pin (it is actually smaller), then imagine 4,000 bacteria inside that point. That’s how small mycoplasmas are.

      
        
          Mycoplasma Terminology
        

        The common name mycoplasma covers the Mycoplasma genus as well as some closely related bacteria in other genera such as Solobacterium moorei, Spiroplasma mirum, and Ureaplasma spp.

      

      Besides their tiny nature, the mycoplasmas also have some other differences when compared to other bacteria. Bacteria, similarly to us and our skin, have a membrane that covers their interior. This is called the cytoplasmic membrane. Most bacteria, over time, learned that that was not enough to protect them, so they created what is called a cell wall to surround them, similar in some respects to our clothes, or more accurately, a latex glove (or even more accurately, a castle wall). Gram-negative bacteria expanded on this innovation and created a double cell wall. This provides even more protection, making Gram-negative bacteria harder to treat. Mycoplasma organisms are unique in that they have only a cytoplasmic membrane. In a sort of reverse engineering, they split off from their nearest Gram-positive relatives a very long time ago and began reducing the size of their genome and, in consequence, their physical form. This included getting rid of the cell wall entirely, creating a rather unique form of parasitic organism. And while Gram staining leads to identification of bacteria because of how the cell wall stains (or doesn’t), mycoplasmas are considered to be Gram-positive organisms in spite of not having a cell wall because their DNA makeup shows them to be closely related still to their ancient Gram-positive relatives.

      Because mycoplasmas do not possess cell walls they are more flexible physically and can take on a variety of shapes. They can be round, pear shaped, flask shaped, helical, and often possess extended filaments of various lengths. Some of them have complex tip structures that they use to attach to cells, others do not. Some of them can crawl or glide on glass (or on our interior cells) and possess a great deal of motility.

      There are over 200 different mycoplasma organisms, but like most coinfectious bacteria, they have only recently begun to be understood. Their incredibly small size, their lack of cell wall, and their very stringent habitat requirements made any research on them very difficult until the past several decades. (They don’t like to be grown in captivity.) They are difficult to grow, in part, because of their unique nutritional requirements and tiny genome size. None of the hemoplasmas (a form of mycoplasma) have been grown in captivity as yet and only a tiny minority of all the mycoplasmas have been. None of the plant-specific mycoplasmas have been grown in labs either.

      
        
          Even with mounting evidence of their pervasive and pathogenic potential, mycoplasmas still evoke the image of a group of obscure or impotent organisms. Yet they are evolutionarily advanced procaryotes, and their elite status as “next generation” bacterial pathogens necessitates new paradigms in fully understanding their disease potential.
        

        JOEL BASEMAN AND JOSEPH TULLY, “MYCOPLASMAS: 
SOPHISTICATED,

REEMERGING, AND BURDENED BY THEIR NOTORIETY”

      

      The first mycoplasma was isolated in 1937. In 1950 a bovine (cow) mycoplasma was found. In 1954 the first ureaplasmas were identified. In the 1960s there was enough evidence that these various organisms were finally understood to be unique bacterial forms and were put in their own family. But their role in human disease was still very poorly understood. In the 1970s it was first discovered that certain mycoplasmas had adverse effects in pregnancy. Then in 1980 mycoplasmas that caused male urinary tract infections were found.

      It was only in the 1990s that researchers finally learned enough to begin to grow some of them in labs. Then in the 2000s extensive DNA research began to reveal their deeper natures. (This heightened research only occurred because it was accidently discovered that nearly all in vitro culture studies of most pathogenic bacteria had for decades been infected with mycoplasmas, invalidating a lot of research.) As with Lyme and bartonella only in the decade around the millennium did the ability to really work with mycoplasmas begin to take off and produce some deeper understandings of the organisms. (In spite of their relative newness to human understanding, there are already over 20,000 research papers on mycoplasma organisms at PubMed, the free Internet research database. These chapters can only give an overview.)

      Because of the growth of DNA analysis, many bacteria that lack cell walls, most considered to be unrelated in the past, are now being included among the mycoplasmas. In fact, they now have their own class—the Mollicutes—and their own family, Mycoplasmataceae.

      Mollicute means “soft skin” and refers to the lack of a cell wall while mycoplasma itself, oddly, means “fungus formed.” An early researcher (1950s) thought the organism he was working with most resembled a fungus (myco) and his name for it has, unfortunately, stuck. This often leads to some confusion among the general public; some people believe that the mycoplasmas are fungoid in nature, not bacterial. Others confuse the mycoplasma with another group of bacteria, the mycobacteria, among which is Mycobacterium tuberculosis. The mycoplasmas and the mycobacteria are not related.

      There are now five orders in the Mollicute class, seven families, fourteen genera, and more than 200 different species. Most of the Mollicutes that cause human disease, with a few exceptions, are either Mycoplasma or Ureaplasma species. (The exceptions are Solobacterium moorei and Spiroplasma mirum.)

      Mycoplasmas are widely present throughout nature, infecting mammals, reptiles, fish, arthropods, and plants. There are a great many more than the 200 that have currently been identified. As Razin, Yogev, and Naot (1998, 1097) comment, the numbers of “mollicutes that have already been characterized and taxonomically defined constitute only a part, apparently a minor one, of the mollicutes living in nature.” All mycoplasmas, irrespective of host, whether animal or plant, cause similar diseases. All of them are commonly (though not always) transmitted by insects.

      Of the 200-plus currently known mycoplasmas (more are being discovered all the time) 29 have been found to infect human beings; at this point 23 of those are known to cause human illness. However, these numbers, as with the number of mycoplasma species, are increasing rapidly. As research tools (and researchers) become more sophisticated, mycoplasmas are being found to be common sources of disease, much more so than previously thought.

      Formerly, mycoplasmas were thought to primarily infect the respiratory and the genitourinary tract. And it is true that they have a predisposition for those locations. But it is becoming increasingly clear that systemic infections are much more common than formerly thought. Ultimately, mycoplasmas can infect any organ of the body and it is becoming widely recognized, among researchers at any rate, that these bacteria are at the root of many chronic diseases whose origins have been confusing, for example rheumatoid arthritis and certain forms of cancer.

      Too, the action of mycoplasmas inside the body is much more complex than originally thought. It was formerly speculated that the mycoplasmas infected only the surface of cells, however it is now known that most (and probably all) mycoplasmas also exist intracellularly where they easily reproduce and are more effectively protected from host immune responses and antibiotics. And they are common: they can be transmitted through insect bites, open wounds (however tiny), inhalation, ingestion, and sex.

      The primary mycoplasmas that cause human disease that have been studied in some depth are (in descending order) Mycoplasma pneumoniae, M. genitalium, M. hominis, M. fermentans, Ureaplasma urealyticum, U. parvum, and M. penetrans. These are considered to be the primary human-disease-causing mycoplasmas.

      Other mycoplasmas that cause human disease but are less common (at least in researchers’ opinions) as primary human-disease agents are Mycoplasma pirum, M. salivarium, M. haemofelis, M. ovis, M. haemohominis, M. suis, M. arginini, M. arthritidis, M. edwardii, M. pulmonis, M. orale, M. faucium, M. hyorhinis, M. amphoriforme, Solobacterium moorei, and Spiroplasma mirum.

      Other mycoplasmas are known to infect humans but are not yet known to cause disease. They are Mycoplasma primatum, M. spermatophilum, M. laidlawii, M. buccale, M. lipophilum, and M. oculi (a.k.a. M. bovoculi and Acholeplasma oculi). In fact, most mycoplasmas were, at one time, thought to be commensal bacterial organisms. That is, bacteria that infect us but that are benevolent and cause no harm. Given the historical ignorance of mycoplasma involvement in human disease, the infectious and disease-causing nature of this last group of mycoplasmas can’t be ruled out. For instance, though not yet implicated in specific disease conditions itself, Mycoplasma laidlawii has been found to bind to the HIV virus and accelerate its entry into human cells. This finding is suggestive in that it is very similar to some of the early research on other mycoplasmas that are now known to be disease agents in humans. As well, M. spermatophilum has been found in the gastric mucosa of people suffering from chronic gastritis though it has not been linked to that disease. It is a common bacteria on sperm (hence its name) and the surface of the cervix and quite likely it is involved in diseases in those locations as many other mycoplasmas are. M. oculi has been found to possess procoagulant activity, which could mean it is involved in the kinds of coagulant vascular disorders many mycoplasmas cause. Most of this last group of mycoplasmas, should they prove to be virulent, can be treated much as the other mycoplasmas in this book are.

      Erysipelothrix rhusiopathiae was, for a while, included in the mycoplasma grouping (it was somewhere else before that) but has now been moved, once more, to a different family. (Why have taxonomy anyway?) It can cause a variety of diseases such as erysipelas and sometimes septicemia, endocarditis, pneumonia, acute meningitis, peritonitis, septic arthritis, granulomatous cheilitis, Baker-Rosenbach erysipeloid, intra-abdominal abscess, erythematous-violaceous lesions, severe aortic regurgitation, and so on. It has been commonly believed to be a disease organism limited to pigs but like so many other medical bacterial beliefs that is now known to be incorrect. E. rhusiopathiae can be found in over 50 different animals including humans. It is not only transmitted through contact with farm animals. It can be treated much as the mycoplasmas in this book are but I won’t go into depth on it as it is not now considered to be a mycoplasma. (If they move it back again, I will have angry feelings and update the book.)

      What is true is that the numbers of mycoplasma species that do cause human infection are much greater than has been historically realized. As understanding of this group of bacteria grows such awareness is unavoidable—they are significant agents of human disease. And the diseases they cause cross a wide spectrum from mild respiratory infections to cancer. While many mycoplasma infections are mild and self-limiting, some exist as low-grade chronic conditions for decades. Research is finding that the longer such a chronic mycoplasma infection lasts, the worse the impact on the health of the person. A few examples: long-term chronic mycoplasma infection is now known to stimulate the formation of particular forms of cancer (including Hodgkin’s disease), mycoplasma infection is now known to be one of the primary causes of rheumatoid arthritis, and chronic mycoplasma infection is a common cause of infertility in men and women.

      
        THE DISEASES MYCOPLASMAS CAUSE

        Here is an overview of the mycoplasmas that are known to cause diseases in people.

        
          
            Mycoplasma pneumoniae
          
        

        Although M. pneumoniae can infect any part of the body, its primary colonization site is the ororespiratory tract. The disease it most commonly causes is pneumonia (hence its name).

        Up to 40 percent of all non-hospital-acquired pneumonias are caused by the organism. Twenty percent of those admitted to hospitals with pneumonia suffer from it. M. pneumoniae causes 50 percent of all pneumonias in school-age children; it is the primary cause of what is called “walking pneumonia”; it is most severe in children under five years of age—they experience a 67 percent hospitalization rate. M. pneumoniae is a common coinfectious agent in many of the pneumonias caused by other bacterial and viral organisms. (And when it is, it acts synergistically, making the illness worse and treatment more difficult.)

        The incubation rate can take anywhere from a few days to three weeks. It is primarily transmitted through close contact with people who are infected, usually through coughing. Epidemics of M. pneumoniae tend to be cyclical (no one knows why) and occur every four to seven years, often from May through July. (No one knows why that happens either.)

        M. pneumoniae can affect both the upper and lower respiratory tract. Symptoms can persist for months. The early signs are usually pharyngitis (sore, inflamed throat) and hoarseness—typical of most colds and flus. But an intractable cough, occurring day and night, soon begins. And that is just the start. Once the disease really sets in, the symptom list gets longer: fever, cough, malaise, headache, intractable sore throat, chills, earache, coryza (nasal and sinus mucous membrane inflammation), diarrhea, nausea/vomiting, chest pain, lymphadenopathy, skin rash, conjunctivitis, and otitis media/myringitis.

        Fever, cough, malaise, and headache are the most common symptoms and occur in nearly every case of infection. Fifty percent of those infected will have upper respiratory tract manifestations including pharyngitis and tracheobronchitis. One-third will present with symptoms in the ear: otitis externa, otitis media, and myringitis.

        Infection outside the ororespiratory tract is unfortunately common. Up to 25 percent of those with a Mycoplasma pneumoniae infection will experience extrapulmonary complications. In fact, it is often the case that someone will clear the respiratory infection and then, seemingly unrelatedly, will begin experiencing a quite different set of symptoms in other parts of the body. Some people who are infected will experience systemic infections with no pulmonary involvement at all. Here is a list of the nonpulmonary complications that are known to occur.

        Ocular (eye) infection, most often in children: Conjunctivitis, anterior uveitis, optic neuropathy, retinitis, retinal hemorrhages, iritis, ocular myasthenia gravis, and optic disk swelling. There can sometimes be permanent damage to the vision.

        Ear involvement: Sudden hearing loss, tinnitus.

        Cardiac complications: These occur in up to 10 percent of those infected and include heart failure, myocarditis, pericarditis, pericardial effusion, cardiac thrombus, Kawasaki’s disease, temporal arteritis, and acute myocardial infarction.

        Neurological problems: About 7 percent of people who are infected with this particular organism get neurological problems, and up to 80 percent of those have had no (or very mild) pulmonary involvement. The central nervous system (CNS) is often directly infected, oftentimes quite severely. Demyelination of the nerve sheaths is common.

    Common neurological symptoms are chronic fatigue, encephalitis, aseptic meningitis, meningoencephalitis, cerebellar ataxia, severe hemorrhagic leukoencephalitis, polyradiculitis, transverse myelitis, Guillain-Barré syndrome, cranial and peripheral neuropathies, optic neuritis, diplopia, stroke, striatal necrosis, psychological disorders, facial nerve palsy, mental confusion, acute psychosis, and coma. The organism has been linked to Tourette’s syndrome; over half of those with Tourette’s have been found to be infected.

    Infection of the CNS can be fatal in up to 10 percent of cases and 25 percent experience chronic problems in mental and motor function even after the infection is resolved. Recurrent seizures, similar to epilepsy, can sometimes occur. If there is CNS involvement during infection with Mycoplasma pneumoniae there is a seven times greater chance of death or permanent disability when compared to other types of CNS infections (such as Lyme or bartonella). It is very common in those with ALS (amyotrophic lateral sclerosis) and there is speculation that it may be a primary cause of that disease.

        
          The consistency with which Mycoplasma pneumoniae has been implicated as a cause of encephalitis, and the increased incidence of central nervous system (CNS) disease observed during M. pneumoniae outbreaks, support the role of M. pneumoniae as a CNS pathogen.

          A. BITNUN AND S. E. RICHARDSON, 
“MYCOPLASMA PNEUMONIAE:

INNOCENT BYSTANDER OR A TRUE CAUSE OF

CENTRAL NERVOUS SYSTEM DISEASE?”

        

        Hematological (blood) symptoms: Hemolytic anemia, intravascular coagulation, aplastic anemia, thrombotic thrombocytopenic purpura, disseminated intravascular coagulation, arterial thrombosis, Raynaud’s syndrome, and splenic infarct. Vasculitis is common. The organism has severe impacts on the vascular system and is a major cause of vasculitic disorders.

        Gastrointestinal symptoms: These occur in about 25 percent of those infected and can include nausea, vomiting, abdominal pain, diarrhea, loss of appetite, cholestatic hepatitis, and pancreatitis.

        Renal (kidney) symptoms: Glomerulonephritis (usually membranoproliferative). This is when the part of the kidneys that is supposed to filter waste and fluids is damaged. In essence, there is damage to the cellular structure of the kidneys caused by inflammation and intrusion of immune complexes and bacteria deep into the cellular tissue.

        Bone, joint, and muscular symptoms: Mycoplasma pneumoniae is one of the main causes of rheumatoid arthritis. It is also one of the primary causes of adult-onset Still’s disease (a kind of inflammatory arthritis). Successful treatment of the bacteria can result in complete remission of both conditions. In both situations, there is a breakdown of the synovial tissues in the joints and a lot of pain.

    Myalgia, arthralgia, and polyarthropathy occur in about 15 percent of those infected. Rhabdomyolysis has also been reported, which is a breakdown of muscle fibers that leads to the release of muscle fibers into the blood. This often contributes kidney damage.

        Dermatological symptoms: These are very common, about 25 percent of people get them. Normally they are self-limiting. Rash, urticaria (hives), and pityriasis rosea are fairly common. This bacteria is the main cause of rashes (erythema) that occur during pneumonia (in up to 84 percent of cases). It is the main infectious cause of Stevens-Johnson syndrome (a rather nasty condition also called toxic epidermal necrolysis that usually occurs from taking pharmaceuticals). In the immune-compromised, dermatological symptoms are often much worse.

        
          
            Mycoplasma hominis, M. genitalium, Ureaplasma urealyticum, and U. parvum
          

          All four of these organisms, with some differences as noted below, tend to produce similar disease pictures. they can infect any part of the body but their primary colonization site is the urogenital tract. they have been implicated in up to 20 percent of men and women with urethritis and 20 percent of women with cervicitis. they often cause male urethritis, prostatis, epididymitis, urinary calculi, pyelonephritis, bacterial vaginosis, cervicitis, pelvic inflammatory disease, infertility, chorioamnionitis, intrauterine growth retardation, spontaneous abortion, postpartum/postabortion fever, and extragenital disease. in infants they can cause meningitis, encephalitis, pericarditis, chronic lung disease, prematurity/low birth weight, and brain abscesses.

          Additional specifics on each of them are provided below.

        

        
          
            The natural habitats of human and animal mycoplasmas are the mucous surfaces of the respiratory and urogenital tracts, the eyes, alimentary canal, mammary glands, and joints.
          

          S. RAZIN, D. YOGEV, AND Y. NAOT, “MOLECULAR BIOLOGY AND PATHOGENICITY OF MYCOPLASMAS”

        

        
          
            Mycoplasma hominis
          
        

        M. hominis has been found present in about 10 percent of women with pelvic inflammatory disease, usually accompanying chlamydial or gonococcal infections (with which it is synergistic). It is common in at least 10 percent of women with postpartum or postabortal fever. It is very common in women that experience premature labor, spontaneous abortion, and severe chorioamnionitis—that is, a bacteria-caused inflammation of the fetal membrane. It can cause scalp abscesses in newborns. It is the cause of two-thirds of all cases of bacterial vaginosis. It is the cause of at least 5 percent of all cases of pyelonephritis—that is, bacterial infections in the urinary tract that ultimately reach, and infect, the kidneys.

        Besides the common urogenital problems it causes, when M. hominis becomes systemic it has also been found to cause septicemia, wound infections, central nervous system infections, brain abscess, parapharyngeal abscess, meningitis, joint infections, septic arthritis, prosthetic joint infections, rheumatoid arthritis, upper and lower respiratory tract infections, pneumonia, chronic fatigue, and endocarditis. It is very common in those with ALS (amyotrophic lateral sclerosis) and there is speculation that it may be a primary cause of that disease.

        The organism, asymptomatically, is common in about 3 percent of the population and in about 15 percent of people who have engaged in orogenital sex. It has been found in about 10 percent of people with respiratory complaints.

        
          
            M. genitalium
          
        

        M. genitalium has been found in about 1 percent of all women and is considered to be one of the newest of the emerging sexually transmitted diseases. The bacteria can adhere to sperm and travel into women during sexual intercourse, subsequently infecting them; it can travel from the woman into the man during intercourse as well, moving up the penis, deeper into the system. It can also be transmitted during oral sex. About 5 percent of men who have chronic prostatitis are infected. And it has been found to be a possible cause of epididymo-orchitis—an inflammation of the testicles and the epididymis (this is the cluster of tubes attached to the testicles inside the scrotum). It has been linked to various reproductive cancers. It can also cause rheumatoid arthritis. Common symptoms are urethritis, discharge, burning on urination, vaginal itching, and pain during intercourse.

        
          Ureaplasma urealyticum and U. parvum
        

        The ureaplasmas are the most common bacteria in the urogenital tract. Fifty percent of all men carry them, 5 percent of children, 40 percent of sexually inactive women, 67 percent of sexually active women, and 25 percent of postmenopausal women. During pregnancy up to 82 percent of women have been found to be infected.

        Infertile couples have twice the infection rate as fertile couples. Women who receive pregnancy care in hospitals are at extreme risk of systemic infection from the bacteria—it is commonly spread on hospital equipment, especially on catheters, surgical instruments, and hands. Any break in the skin will let it deeper into the system. The organism has been found in 62 percent of women with laparotomy incisions. It is a significant predictor of postpartum endometritis; the risk for infection is threefold in those who are delivered by caesarean and eightfold in those who experience a spontaneous birth (that is, not planned). It has been found in newborns in the auditory canal, nasopharynx, trachea, stomach, vagina, anus, blood, and cerebrospinal fluid. Premature infants are most at risk for problems such as intraventricular hemorrhages, respiratory distress syndrome, bronchopulmonary dysplasia, and long-term illness.

        The bacteria strongly affects the sperm membrane and reduces sperm motility and sperm count. It is common in men with orchitis, epididymitis, spermatocystitis, prostatis, and urethritis.

        Ureaplasmas can cause the formation of struvite kidney stones because of their ability to metabolize urea. This increases the amount of ammonia in the urine and urinary tract and stimulates the precipitation of magnesium ammonium phosphate, i.e., struvite kidney stones.

        It has also been found in joint inflammations and is linked, like many of the mycoplasmas, to rheumatoid arthritis.

        
          
            M. fermentans
          
        

        There are a number of different strains of this organism. All cause human infection and there is really not that much difference between the strains. The incognitus strain however is the most commonly discussed, the most studied, and the most commonly thought to be a primary human pathogen.

        This mycoplasma has been found in the upper and lower genital tracts, the upper and lower respiratory tracts, the bone marrow, synovial fluid, and amniotic fluid. It can cause pneumonia, rheumatoid arthritis, temporomandibular joint damage, chorioamnionitis, cancer, leukemia, chronic fatigue, periodic fevers, fibromyalgia, memory loss, headaches, diarrhea, depression, irritability, chronic bronchitis, abdominal bloating, chronic gastritis, skin rashes, and in AIDS patients necrotizing lesions on multiple internal organs. Fulminant infection in non-immunecompromised people has been reported. It is very common in those with ALS (amyotrophic lateral sclerosis) and there is speculation that it may be a primary cause of that disease. The organism has been found to facilitate the HIV virus in both penetration and activation. It has been linked to mycoplasmal cancer, especially in gastric tissues.

        Roughly half of all U.S. soldiers in the first Iraq war tested positive for the organism; it has been strongly linked to Gulf War syndrome.

        
          
            M. penetrans
          
        

        This organism was first identified in men with HIV. Its major distinction among the mycoplasmas is that it has been commonly found inside human cells where it is relatively safe from both the immune system and antibiotics. (Hence its name.) This particular mycoplasma, because of its movement inside host cells, stimulated a closer look at the mycoplasmas. It has since been discovered that most if not all the mycoplasmas also penetrate human cells and exist intracellularly.

        M. penetrans is most commonly found in those with HIV, however it has been found in the non-HIV population where it is being increasingly recognized as a common disease pathogen. It causes a hypercoagulable state (primary antiphospholipid syndrome) that provokes blood clots in arteries and veins. It can cause anemia, primary antiphospholipid syndrome, urethritis, respiratory disease, severe respiratory distress, rheumatoid arthritis, and bacteremia. It has commonly been found in the blood of those with severe chronic fatigue and is suspected as one of the major causes of that condition. It is very common in those with ALS and it may be a primary cause of that disease (along with just about every other mycoplasma). The organism has been found to facilitate the HIV virus in both penetration and activation (along with numerous other mycoplasmas).

        It has a major impact on the sexual health of both women and men. It can cause stillbirth, miscarriage, preterm delivery, or severe preeclampsia in women. It is a cause of vulvovaginitis in prepubertal girls and has been found in 6 percent of women tested in Nigeria—apparently a not uncommon percentage in all populations. It attaches to semen and is thought to have a role in low sperm counts. While generally thought of as something that accompanies AIDS, the organism is commonly present in urogenital testing in both women and men. It is apparently a pretty common STD.

        Mycoplasma penetrans may occupy an intermediary state between the hemoplasmas (hemotropic mycoplasmas) and the nonhemotropic mycoplasmas. It can be both a hemotropic mycoplasma and a nonhemotropic mycoplasma. It does have an affinity for red blood cells and can cause anemia and lysis of red blood cells, usually within two to three days of infection.

        
          
            Solobacterium moorei
          
        

        This is a common bacteria of the mouth and one of the causes of bad breath (halitosis). However, it has been found to be a bacterial cause of peridontitis, root canal infections, infection in dental implants, osteonecrosis of the jaw, wound infections, septicemia, bacteremia, proctitis, and thrombophlebitis.

        
          
            M. salivarium
          
        

        Like Solobacterium moorei this is a common bacteria in the mouth (hence its name). It can cause diseases in that location such as disorders of the temporomandibular joints (anterior disk displacement, pain), gingivitis, peridontitis, and jaw (submasseteric) abscesses but it can also go systemic. It has been found to cause pleural space infections (empyema), cancer (including ovarian), brain abscesses, arthritis (rheumatoid and non-), and chronic gastritis. It has been found in occluded biliary stents as a primary pathogen.

        
          
            M. orale
          
        

        Again, this is a common bacteria in the mouth. It disrupts both calcium and potassium ion currents in the salivary glands resulting in hyposecretion of saliva. It may infect the synovial fluid in the temporomandibular joint (TMJ) causing reactive arthritis in the TMJ either by itself or synergistically with other bacteria. It has been found in the synovial fluid of those with rheumatoid arthritis. It can cause abscesses, destructive bone disease (it has been found in the bone marrow), and chronic gastritis.

        
          
            Spiroplasma mirum
          
        

        This organism can cause cataracts, neurological damage, and certain encephalopathies similar to mad cow disease. It is emerging as a rather serious pathogen.

        
          
            Mycoplasma pirum
          
        

        This organism is common in AIDS patients but also causes urogenital infections, respiratory infections, and chronic fatigue in the non-immune-compromised.

        
          
            M. faucium
          
        

        This has been found to cause cerebral abscesses and chronic gastritis.

        
          
            M. amphoriforme
          
        

        This organism was first isolated from an AIDS patient with chronic bronchopneumonia in 2003 and subsequently cultured from three other AIDS patients with bronchial symptoms, including chronic bronchitis. It was eventually found in the non-immune-compromised as well—two adults and one child with respiratory infections in 2009—and is suspected to be the primary infectious agent in one case of respiratory infection with sepsis. It is not known at this point whether or not it causes systemic infections (it probably does) but its respiratory picture is similar to that of M. pneumoniae, with which it is closely related.

        
          
            M. arginini
          
        

        The first human infection by this mycoplasma (which is normally found in sheep, cattle, goats, and cats) was found in an employee of a slaughterhouse who was experiencing bacteremia and multiple organ and tissue infection. He was immune-compromised (hypogammaglobulinemic) and had advanced Hodgkin’s lymphoma, which made him particularly susceptible.

        M. arginini is also common in chronic gastritis, is closely associated with ovarian cancer, and has also caused severe eosinophilic fasciitis. In the latter case, it was accompanied by skin lesions, progressively worsening over 19 months, and by recurrent fevers and urethritis in a previously healthy 23-year-old man. He was infected with multiple mycoplasma organisms. Urethra cultures were positive for M. arginini and Ureaplasma urealyticum. He had serum antibodies to M. pneumoniae, and M. arginini was isolated in blood samples and in skin lesions.

        
          
            M. edwardii
          
        

        This mycoplasma was identified as the cause of septicemia in an advanced AIDS patient.

        
          
            M. hyorhinis
          
        

        This is normally a mycoplasma species found in pigs; however, four different studies have found it present, and implicated, in cancer in people. It has been found in gastric, ovarian, prostate, and colorectal cancer tissues, and in cervical condyloma tissue. Laboratory study has confirmed that is stimulates cancer formation in these kinds of cells. This species has also been found to be relatively common in those with peptic ulcers.

        
          
            M. arthritidis
          
        

        Normally this organism infects mice and rodents, in whom it causes chronic joint inflammations and infection of ocular ciliary body cells, but it has been found upon occasion in people with rheumatoid arthritis. It has been isolated from the human genital tract, synovial fluid, bone marrow, and lymph nodes.

        
          
            M. pulmonis
          
        

        This organism normally infects rats and mice but it has been found in people who have a lot of contact with rats and mice (lab technicians). It generally causes pulmonary symptoms (hence it name) similar to M. pneumoniae.

        
          
            The Hemoplasmas
          

          There are three groups of these particular mycoplasmas: those previously considered to be Haemobartonella species, those once considered to be Eperythrozoon species, and the newly discovered that were put in the mycoplasma grouping from the day they were found. 
As with the mycoplasmas in general, there are more being discovered all the time. 
There is as yet some degree of unclarity about how these bacteria should be named. 
For example, sometimes they are denoted with a haemo- prefix in front of the species name (e.g., Mycoplasma haemofelis). 
Other times the prefix is left off (e.g., Mycoplasma felis).

          The main ones appear to be Mycoplasma haemofelis (formerly
Haemobartonella felis—infects cats), M. haemomuris (formerly Haemobartonella muris—infects rodents), M. haemocanis (formerly Haemobartonella canis—infects dogs), M. haematoparvum (for merly Eperythrozoon parvum—infects pigs), M. coccoides (formerly Eperythrozoon coccoides—infects mice), M. suis (formerly Eperythrozoon suis—infects pigs), M. wenyonii (formerly Eperythrozoon wenyonii—infects cattle), Mycoplasma haemobovis (a.k.a. M. haemobos—cattle), Mycoplasma bovis (cattle), Mycoplasma teganodes (a.k.a. Eperythrozoon teganodes—cattle), Mycoplasma tumoii (a.k.a. Eperythrozoon tumoii— cattle), Mycoplasma ovis (sheep and goats), Mycoplasma haemominutum (cats), Mycoplasma turicensis (cats), Mycoplasma haemodidelphidis (opossums), Mycoplasma mariboi (a.k.a. Eperythrozoon mariboi—flying foxes), Mycoplasma kahaneii (primates), Mycoplasma haemolamae (alpacas and llamas), and Mycoplasma haemohominus (people).

          They are generally thought of as belonging to two different largish groupings, the haemofelis group and the haemominutum group. 
Not all of them have been found to infect people but enough have to indicate that they can easily jump species (as most mycoplasmas do). 
Nearly all of these infect animals in close contact with people; there is significant evidence that there is common transference from the primary animal host to people.

          Wild populations of animals unrelated to people have not been examined in any depth as yet. 
There is every reason to suspect that the hemoplasmas are widespread in the animal world; their numbers are bound to increase substantially.

          All of them are hemotropic, that is, attracted to red blood cells. 
They latch onto erythrocytes to gather nutrients, damage the red blood cells in the process, and cause anemia, jaundice, fatigue, breathlessness, and sometimes death. 
Infection is often asymptomatic unless the animal has low immune function or the organisms jump into a different host species. 
The bacteria tend to sequester in large quantities in the spleen and have been found in the lymph system, including the nodes, and in bone marrow. 
They periodically move from those locations into the blood to scavenge more red blood cells. 
They were once, as usual, believed to rarely enter inside the blood cells themselves but it is now recognized that they also exist intracellularly. 
Studies with porcine hemoplasmas have found them to be, as is the case with other mycoplasmas, sequestered in large numbers inside erythrocytes, where they are protected from host immune responses.

          They often cause lysis or the breaking apart of the red blood cells as they scavenge nutrients, but the host immune system has also been implicated in this if the numbers of hemoplasmas are high on the surface of blood cells. Cold agglutinins, a type of antibody, can be stimulated during surface infection of the red blood cells, and those antibodies can begin to actively destroy red blood cells to combat the disease, causing anemia and sometimes death. If the spleen is removed or damaged in those asymptomatically infected, the infection becomes acute very rapidly. 
They are spread by arthropod vectors such as ticks, fleas, biting flies, and so on. 
They are extremely hard if not impossible to cultivate in laboratories.

          Only four of the hemoplasmas have been found to infect humans so far: M. haemohominus, M. ovis, M. haemofelis, and M. suis. This number is almost certainly going to increase substantially over time.

        

        
          
            M. haemohominus
          
        

        This hemoplasma was discovered in 2011. Little is known about it as yet. It was found in a woman in England who presented symptoms of chronic moderate neutropenia (abnormally low white blood cell counts), acute hemolysis (rupture of red blood cells), anemia, enlarged liver and spleen, thrombocytopenia (with resulting bruising and easy bleeding), fever, abdominal pain, joint pain, night sweats, and weight loss.

        The hospital treatment was poor; the mycoplasma infection was not identified. Hepatic arterial bleeding occurred during liver biopsy (which necessitated laparotomy), renal failure soon occurred, then pneumonia. The woman was treated with piperacillin-tazobactam, doxycycline, and prednisolone for five days; symptoms resolved and she was discharged. Twenty-one days later she readmitted with lightheadedness, nausea, petechiae on the legs, anemia, thrombocytopenia, and fever. Transfusions were necessary as no pharmaceutical treatment helped. Eventually doxycycline was again used (100 mg 2x daily, oral) and again symptoms began to resolve. Bone marrow samples were taken and found to be infected with a novel mycoplasma species. Using veterinary guidelines (as this mycoplasma was genetically similar to several common to veterinary practice) doxycycline was continued for three weeks. Seventeen days after stopping the doxycycline symptoms returned: nausea, vomiting, sweats, hemolysis, anemia, fever, and liver/spleen enlargement. Doxycycline was again prescribed and improvement was seen within 24 hours. After eight weeks of doxycycline the blood still showed the presence of a unique mycoplasma so moxifloxacin was added (400 mg once daily). The patient took this combination for another six months before becoming negative for mycoplasma. One year later she was still free of the organism but had lingering polyarthralgia (multiple locations of joint pain) and a low white blood count. The woman, it turns out, had had a history of low immune function as determined by chronic low white blood cell count tests.

        This is a good example of how focused treatment has to be when working with mycoplasmas in general and hemoplasmas in particular. Unfortunately, this exact progression (and regression) in hemoplasma treatment occurs fairly frequently in hospital settings. It can be laid to two problems: 1) failure to correctly diagnose, often due to incorrect information about the common nature of mycoplasmas, and 2) ineffective treatment approach, specifically failure to understand the necessity for long-term treatment.

        
          
            M. ovis
          
        

        Though it is normally found in sheep, a veterinarian in Texas was found to be infected with two strains of this bacteria as well as coinfected with bartonella. M. ovis, especially with a concomitant bartonella infection, can cause acute or chronic anemia, jaundice, and fatigue. It has strong impacts on pregnancy.

        
          
            M. haemofelis
          
        

        Though M. haemofelis was once thought to be limited to cats and their fleas, it is now known that, similarly to bartonella, cats, fleas, and flea feces can transmit it to people. Not a lot of study has occurred on this species but it has been found to cause soft tissue cellulitis in cat owners through bites. Septic arthritis transmitted through a cat bite has also been reported in a person that was immune-compromised (hypogammaglobulinemic).

        
          
            Mycoplasma suis
          
        

        This mycoplasma normally infects pigs but is being routinely found in swine-farm workers in China. Nearly half of all swine-farm workers tested (32 of 65) were found to be positive for the organism. The most common symptoms are easy bleeding, fever, and anemia. It is most probably somewhat common in the rest of the world, especially in hog farms and their workers. Few people have been tested for it.

      

      
        NUTRIENT SCAVENGING AND HOST SPECIFICITY

        As with Lyme and bartonella, much of what has been assumed to be true about the mycoplasmas is not.

        Mycoplasmas, because they have so significantly reduced their genome, lack many of the metabolic pathways necessary to synthesize crucial cell components and generate energy. They are dependent on nutrients that they scavenge from their hosts. Again, as with Lyme and bartonella, mycoplasmas use highly sophisticated strategies, developed over long evolutionary time, to scavenge what they need from their hosts. (This is explored in depth in the next chapter.)

        The different species of mycoplasma have tended to pick hosts that they prefer. In other words, they adapted themselves to most easily infect and scavenge what they needed from specific host species. This led scientists to definitively state that mycoplasmas are host specific (as they did with bartonella). Unfortunately this is just not true. Mycoplasmas are highly adaptable and can rather easily jump species and rearrange their genome structure to accommodate life in the new host. While most people focus on the jump of mycoplasmas from animals closely associated with people (dogs, cats, cows, sheep, and so on) some research has shown the possibility of a jump from plant mycoplasmas (phytoplasmas) to humans, which, it is important to remember, already occurred long ago. The plant mycoplasmas are the oldest of the genera, the animal mycoplasmas came much later.

        
          
            The mollicute chromosome is a genetically dynamic structure that undergoes frequent rearrangements, insertions, deletions, and inversions of genes or entire genome segments.
          

          S. RAZIN, D. YOGEV, AND Y. NAOT, “MOLECULAR BIOLOGY AND

PATHOGENICITY OF MYCOPLASMAS”

        

        Usually, mycoplasmas and their hosts are fairly well adapted to each other. It makes no sense for a parasitic organism to kill off the host it needs to survive. It appears that mycoplasmas and their hosts are, like many other bacteria in and on our bodies, mutualistic organisms. In other words, they each give something to the other. This occurs most often within our bodies but it can also occur in the larger ecosystem itself.

        Some research on mycoplasmas and their hosts (which include a large range of both animals and plants) has found that this relationship lends a tremendous stability to both organisms. Mycoplasmas have been found to provide protection for their host species from other, competing species. For instance, when other animals enter the ecorange of their main host species, disrupting their balanced presence in that area, some of the mycoplasma organisms will jump into the competing species. Once they do, they tend to cause severe illness, killing off the competing species, thus helping to eliminate a species that may be a danger to their host group. The mycoplasmas tend to affect, irrespective of mycoplasma species, the ability of the competing organisms to reproduce, to breathe, or to walk. All species are highly effective in reducing the numbers of competing organisms.

        Mycoplasmas, as already mentioned, tend to jump in large numbers into new species when the ecological habitat they formerly inhabited in relative peace has been significantly disrupted—in this case, through forest clearing, overbuilding, and increasing human presence.

        The mycoplasmas tend to cause disease in their preferred host species only when an individual’s immune system is malfunctioning. In an ecological sense, the bacteria reduce the numbers of less fit members of the species much like wolves hunting and catching the sicker members of a deer herd.

        In general, if the immune system is kept healthy, the organisms, which are present in most people, live in a relatively disease-free balance with their hosts.

      

      
        MYCOPLASMA AWARENESS: CONTAMINATION OF CELL LINES AND HIV

        Public assumptions about the nature of bacteria are still very misguided and they have come from the unfortunately simplistic paradigms of medical scientists of the mid-twentieth century. Buckminster Fuller once commented, correctly, that the information taught students in the U.S. school system, on average, runs 50 to 100 years out of date. Most people, and many physicians, still think that bacteria are unintelligent, that they are very well understood by science, and that “modern” medicine is in a superior position when it comes to dealing with them. This is not very accurate.

        Most people do not realize that there are hundreds to millions of different kinds of bacteria that have not yet been discovered, that many of the ones that are known have never been examined for their role in human disease, that common medical substances such as the cell lines used for research or blood stocks are never tested for the presence of scores of bacteria or viruses (it has just been assumed they are not present), or that antibiotics are increasingly useless against many bacteria.

        Mycoplasmas possess some unique behaviors. One is that they can (and have) found ways to grow in many of the cell cultures used by scientists during routine research. Up to 87 percent of cell cultures have been found to be infected. In consequence researchers have spent years doing research on hundreds of different projects unaware that their results were contaminated and that, as a result, the results were skewed, often considerably. Mycoplasmas in cellular cultures do not cause turbid growth as most other bacteria do, so they remain relatively invisible to the eye. As well, their impacts on the cells themselves tend to be subtle. They cause alterations in the cells that are so subtle in fact that they do not appear to be from bacterial contamination—often the alterations have been attributed to the research itself.

        Once someone discovered mycoplasma contamination in a cell culture being used for research, and as knowledge of it spread, examination of cell cultures for mycoplasmas was conducted in some depth. Such contamination was found to be very common. Because of the impacts this had on decades of research (making much of it useless) mycoplasma research itself was begun in earnest. Researchers had to understand how to test for mycoplasmas, identify the species found, and learn how to decontaminate cell cultures. This led to tremendous growth in mycoplasma knowledge.

        The second major stimulus for mycoplasma understanding came, as it has with so many other diseases, from AIDS.

        AIDS has changed medicine, and the medical paradigm, in a number of significant ways. Perhaps the major one is that it has significantly increased understanding of the importance of the immune system and its relation to disease onset. As with bartonella and Lyme, mycoplasma infections have been found to be highly responsive to the health of the individual’s immune system. In other words, if immune health is high, then either the mycoplasma organisms will be prevented from causing infection entirely or else the disease itself will be mild. The more depleted the immune system, the worse the disease that develops. As researcher Mark Lappé (1986, xviii) has commented, “It is the body which ultimately controls infections, not chemicals. Without underlying immunity, drugs are meaningless.”

        Many of the disease-causing mycoplasmas were only discovered because the diseases they caused were so virulent in those with AIDS. The physicians knew something was causing the problem even if they could not find it. Because of the huge investment in AIDS research, they took the time and eventually found the organisms that were responsible. They then began to look at milder versions of those same diseases in non-AIDS populations to see if the organisms were present there as well. And what do you know? They found them.

        AIDS taught physicians that no matter what they did, no matter what drugs they used, if the body itself could not mount an immune response, then the disease could not be either controlled or eradicated. When treating any mycoplasma infection working with immune health is essential.

      

      
        INCIDENCE OF INFECTION AND DURABILITY OF THE ORGANISMS

        Mycoplasmas are asymptomatically present in anywhere from 15 to 75 percent of the healthy U.S. population, that is, 50 to 275 million people. This percentage range is common throughout the world.

        Chinese researchers randomly chose 1,600 people from Inner Mongolia from 1994 to 1996. Blood tests found that 35 percent were infected with mycoplasma organisms, as were 57 percent of pregnant mothers, and 100 percent of the children born to those mothers. Between 1994 and 2007 about 13,000 people in China were found to be infected by hemotropic mycoplasmas. (This does not include other mycoplasma infections.)

        Studies have found a much higher incidence of hemotropic mycoplasma infection in farm workers and veterinary doctors than others. This is not surprising; the mycoplasmas are not species specific (just species preferent) and they can jump into other species with which they have close contact.

        From 25 to 60 percent of all house cats in the U.S. are infected (25 to 60 million) and from 50 to 80 percent of all feral cats (35 to 60 million). From 40 to 65 percent of all cat fleas are infected with mycoplasmas. Stray and flea-infested cats are much more likely to be infected. At least 10 percent of dogs are infected (about 8 million total).

        At least 15 percent of all pigs are infected with Mycoplasma suis; it is endemic in over 40 percent of all large pig farms. This kind of infection rate in farm animals is, unfortunately, rather common. In France 40 percent of all herds of beef cattle are infected with Mycoplasma bovis, and the average infection rate of individual cattle in those herds runs from 10 to 20 percent. Mycoplasmas also survive easily in horse sera. The organisms can be found in stored, unheated horse sera for nearly a year after infection. Mycoplasmas are common in chicken stocks as well and can be transmitted by chickens to their eggs. (The infection survives refrigeration.) They are also commonly found in food vegetables such as endive, broccoli, and kale. More seriously, food animals infected with mycoplasmas, when harvested for consumption, will still contain viable mycoplasma organisms.

        Mycoplasma bacteria are common in bulk milk tanks since they commonly infect the mammary glands of all infected animals and are transmitted through milk into nursing calves. (Yes, this is true in humans as well.) Up to half of all dairies have tested positive for mycoplasma and up to 63 percent of bulk milk samples have been found to be infected with from one to five different mycoplasmas. Mycoplasmas are found at high levels as well in goat milk and exist quite happily in goat cheese. Pasteurization failures are commonly reported in cow milk; mycoplasmas are fairly resistant to heat. Usually, pasteurization heats milk to 161 degrees (Fahrenheit) for 15 to 20 seconds. However, Mycoplasma canadense can take 158 degrees for three minutes and M. bovis for one minute. Transmission from infected bulk milk supplies, even after heating, has been documented on many dairy farms.

        Mycoplasmas are also often expressed through urine and feces and can be found in agricultural bedding sand and are still viable up to eight months later. Transmission to new herds has occurred through this mechanism.

        Mycoplasmas can survive starvation and low temperatures for long periods, even being frozen for up to six months. Food has to be cooked at temperatures higher than 160 degrees (F) for more than three minutes—at least—to inactivate the bacteria.

        Blood supplies are not routinely screened for mycoplasma bacteria and transmission through that route is relatively common. The bacteria will often produce an asymptomatic condition but if the immune status of the person falls, the organisms will often bloom and initiate a disease process in the person who has received infected blood.

      

      
        MYCOPLASMA TRANSMISSION BY INSECTS AND COMPANION ANIMALS

        Mycoplasmas have been found in ticks, fleas, scabies and other mites, mosquitoes, lice, flies (including dragonflies), biting flies, and midges. All have been found to transmit the organisms to new hosts. Ticks do transmit mycoplasmas to people. Mosquitoes have been found to easily transmit hemoplasmas between pigs; they almost certainly do so between all other species they bite, including humans. Biting flies are common transmitters in cattle and other farm animals. Mycoplasmas are strongly present in wild cat and wild cat flea populations; they transmit by fleas fairly easily. The organisms are present in the flea, its eggs, and its feces. Scratching skin where eggs or feces are present or ingesting either can transmit mycoplasmas.

        Mycoplasma organisms tend to concentrate themselves in the salivary glands, and saliva, of both animals and insects. Tests of the arthropod vectors of mycoplasmas show that the salivary glands (and gut and hemocele) contain large numbers of the bacteria, which are then transmitted when the insects seek a blood meal. Mycoplasma organisms also invade the salivary glands of every host they enter, including people. They are strongly present in cat saliva and glands, for instance, and can be transmitted to new hosts through cat bite. This can be the cat’s owner as well as other cats—any animal the cat bites.

        The organisms are also present in feces and urine, arthropod or animal. This allows them to be transmitted through both these mechanisms as well.

        Mycoplasma organisms have a highly adaptable capacity to live in organisms whose body temperature is that of the outside air and then to enter mammals, for example, where the temperature is self-regulated at a much higher degree. Additionally, the immune system in the vector is much different than in the animal host. Mycoplasma organisms analyze the blood to determine the kind of animal they are entering and modify their physiology to allow them to survive in the new host. They are very adaptable, being able to respond to widely different immune systems, body heats, and chemical environments.

        There is a lot of horizontal gene transfer among the various mycoplasmas, especially during coinfections. That is, they exchange genetic information with each other and use the information gained to alter their form to better evade the immune system. They have also been found to exchange genetic data with other bacterial groups, such as E. coli, in order to acquire resistance information, helping them to better avoid antibiotics. The mycoplasmas are highly adaptable and are able to jump species and engage in gene rearrangement quite capably. This makes transmission of unique mycoplasma species into the human population and their companion and agricultural animals very easy.

      

      
        DIAGNOSIS

        Diagnosis of the mycoplasmas has been, as with many Lyme coinfections, problematic.

        The primary diagnosis medium that should be used is polymerase chain reaction, a.k.a. PCR. Some studies show that it runs from 90 to 100 percent accurate with from 95 to 100 percent sensitivity (if hybridization techniques are used), but if it is combined with enzyme immunoassay (ELISA) the accuracy tends to run around 95 percent on average. PCR appears to be the best single diagnostic tool, ELISA second. These two diagnostic procedures can be performed and the results obtained within hours, which is essential for acute episodes. In spite of the higher cost of these approaches they should be used in all suspected cases of mycoplasma infection.

        DNA probe runs from 90 to 100 percent sensitive and 89 to 98 percent accurate. It can, as well, take only hours to perform. Its cost is comparable to PCR.

        Nanorod array-surface-enhanced spectroscopy has shown very good results, with a 97 percent accuracy. It is very quick and can be performed at the point of care but is not commonly available.

        Other diagnostic approaches, i.e., cold agglutinins, culture, serology, passive agglutination, take much longer, from one to six weeks, and are not nearly as sensitive or accurate.

        Because mycoplasma symptoms can cover such a wide range, differential diagnosis is difficult. However, in every situation where Lyme disease symptoms are present, mycoplasma infection should be suspected and tested for. If there are respiratory symptoms, rheumatoid arthritis, or urogenital infection, especially with low sperm counts or infertility, mycoplasma should be suspected. Subtler symptoms are possible and should be considered as indicating a test for mycoplasma: calcification in the brain with or without lesions, leaky vessel walls with purpuras, coagulation problems, mitochondrial malfunction, and/or anemia—especially in people with Lyme or bartonella that is proving difficult to resolve.

      

      
        PHARMACEUTICAL TREATMENT

        Macrolide antibiotics (azithromycin, telithromycin, erythromycin, clindamycin), the tetracyclines (doxycycline, tetracycline), and the fluoroquinolones (gemifloxacin, moxifloxacin, levofloxacin, as well as investigational fluoroquinolones such as ABT-492 and garenoxacin) are the most effective general-practice antibiotics against the mycoplasmas.

        The newer ketolide antibiotics are showing a lot of promise in treating mycoplasmas. A relatively new ketolide antibiotic, CEM-101, has shown extremely good results at low dosages against 36 isolates of M. pneumoniae, 13 of M. hominis, 15 of M. fermentans, 5 of M. genitalium, and 20 of Ureaplasma urealyticum, including resistant strains. Other new ketolides (ABT-773 [cethromycin]) are showing promise as well against both resistant and nonresistant strains.

        Penicillins, beta-lactams, cephalosporins, vancomycin, sulfonamides, trimethoprim, and rifampin, which act on the cell wall of bacteria, are not effective as these bacteria lack cell walls.

        In general, doxycycline appears to be the best initial antibiotic to use in treating nonurogenital mycoplasmas. It will usually reduce the symptoms but, as the case study of the woman infected with Mycoplasma haemohominus makes clear, the drug may not clear the organism from the body. Moxifloxacin was a necessary addition (both were used for six months of treatment) to clear the infection. Nevertheless, in cases of recalcitrant or chronic infection doxycycline shows the most consistent results.

        For urogenital mycoplasmas azithromycin shows much better outcomes than doxycycline (87 versus 45 percent cure rates). However, the best outcomes (97 percent) are generated by an extended five-day course of azithromycin, 500 mg on day one, 250 mg from days two through five. Single-dose treatments of azithromycin have a higher relapse rate and reduce the ability of subsequent five-day treatment regimens to cure the infection. Single-dose treatment is contraindicated as it leads to higher relapse and the emergence of resistant strains.

        Prophylactic treatment with azithromycin during M. pneumoniae outbreaks in hospitals has shown good success in limiting the outbreak but has raised concerns that it may stimulate resistance to the drug.

        Because mycoplasmas almost always initiate inflammation it is common during most medical treatment, at least of serious infections, to use pharmaceutical corticosteroid anti-inflammatories such as prednisone. This will indeed reduce the cytokine inflammations but the drugs are highly dangerous when used long term. For short-term reduction of acute conditions, they are strongly indicated in all mycoplasma infections.

      

      
        ANTIBIOTIC RESISTANCE

        Antibiotic resistance is a significant problem among all disease-causing bacteria. It is only going to get worse as bacterial learning curves increase. The ketolides, because they are relatively new, show the least resistance so far but that is unlikely to remain true as they enter common practice.

        Macrolide resistance is being reported fairly commonly now. This is due to the two most common overuse (and misuse) problems: in agricultural animals (especially chickens) and in hospitals. Seventy-two percent of mycoplasma strains isolated from chickens are now resistant to most macrolides. Macrolide resistance by M. pneumoniae infections in people has reached 90 percent in China, Korea, and Japan, leading to severe outbreaks of resistant pneumonia in hospitals and the general community. Resistance rates in the West are lower but have reached 30 percent in Israel. Studies in Denmark have found overuse of the macrolides is common in hospital settings. Resistance rates are exponential in every study that has been conducted. For instance, in France in 2005 there were no macrolide-resistant strains of M. pneumoniae, but by 2007 10 percent of hospital-tested M. pneumoniae were resistant. Resistance to macrolides has also been documented in Sweden, Norway, New Zealand, and Australia.

        M. genitalium (and most likely M. pneumoniae) has picked up macrolide resistance factors from E. coli (confirmed by DNA analysis).

        Mycoplasma hominis and Ureaplama urealyticum have also developed strong resistance. In China studies have found that the two organisms were most sensitive to josamycin (90 percent resistant) but were strongly resistant to erythromycin, azithromycin, ciprofloxacin, ofloxacin, clarithromycin, and acetylspiramycin (80 to 92 percent resistant). Similar but lower resistance rates were found in studies in Hungary.

        Tetracycline resistance is becoming fairly common and can run as high as 40 percent in some populations of mycoplasmas. DNA analysis has found that the resistance transposons were picked up from staphylococcal bacteria. Doxycycline resistance is regrettably becoming common. Resistant strains of M. hominis, Ureaplasma parvum, and Ureaplasma urealyticum have been reported.

      

      
        NONMONOTHERAPY INTERVENTIONS

        It is possible to design highly sophisticated protocols for the treatment of mycoplasma if the cytokine cascades of these organisms are understood. This kind of approach reduces the likelihood of resistance, reduces the amount and length of time that antibiotics are used, reduces the symptom picture considerably, reduces long-term physiological impacts, and is much more effective than simple monotherapies. But first, the cytokine cascade has to be understood.
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