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      Introduction

      WITH regard to the use of medicinal mushrooms and the overall appreciation of wild mushrooms, America finds itself in a timely convergence of curiosity, interest, and need.

      We live in a mycophobic, or mushroom-fearing, culture, assuming that any wild mushroom is deadly until proven otherwise, in spite of the reality that far less than 1 percent of wild mushrooms hold the potential to kill. For the past ten years, I have served as a volunteer consultant with the Northern New England Poison Control Center, assisting with mushroom identification in suspected poison-mushroom ingestion cases. Fully 80 percent of the mushroom-related calls in New England and nationally involve a young, “grazer-age” preschool child without any symptom of distress. In most cases, a parent or other family member found the child with a mushroom in hand or mouth and feared the worst. Very few of these cases result in any significant illness. The common emergency room response has been, at the least, to administer charcoal or induce vomiting. One can be sure that any child who did not fear mushrooms before the event certainly did afterward.

      In recent years, Americans began to embrace the opportunities presented by the wild mushrooms growing in our midst. Many people attending a talk on wild mushrooms relate fond tales from their childhood of collecting mushrooms with a parent, grandparent, or aunt from the “old country.” They mourn the loss of the knowledge of things wild and the connection to the traditions of their heritage. Some people focus on the rich array of edible mushrooms whose flavors so outshine the pale mushrooms easily available in the produce section of our supermarkets. These edible-only enthusiasts will, at times, wish to know only if the specimen being examined is good to eat or not. Others seek to increase their understanding of the natural world around them and the role fungi play in this world. Often they are building on a base of knowledge they already use in their lives. And now more people are turning to the rich and diverse world of fungi to assist with maintaining, or returning to, optimal health.

      In many of the traditionally mycophillic (mushroom-loving) cultures of the world, mushrooms have long been a valued source of both food and medicine. In China and Japan, Ling Chi, or Reishi (Ganoderma lucidum) has been viewed as a panacea worthy of royalty. There is an often-told story of Japanese mushroom collectors who so valued Maitake (Grifola frondosa), as both a food source and a health tonic that they might go to the grave before divulging the locations of their Maitake trees. As the story is told, even as death neared, only the eldest or favored son would learn the secret.

      The integration of mushrooms in the cultures of China, Japan, Korea, and many of the countries of eastern and northern Europe has led scientists in those countries to take the lead in researching the medicinal uses of the mushrooms long used in traditional folk medicine. The addition of mushrooms into the diet in Traditional Chinese Medicine (TCM) is in recognition of the added benefits and immune-protective effects they have in balancing the life force, or qi, of the body. As modern research has sought to understand the protective effects of medicinal mushrooms, we recognized the immune-boosting potential of the polysaccharide component in some species. As we have sought to understand the traditional use of mushrooms such as Reishi and Chaga in managing inflammatory response in the body, we have begun to learn that many of the terpene sterols in these mushrooms reduce inflammation.

      The same has held true in the antimicrobial actions of some mushrooms and fungal components. The exploration of the penicillin mold as a possible source of antibiotics followed a series of initial observations that mold inhibited the growth of bacteria. Observations that perennial and other long-lived mushroom fruiting bodies seem resistant to bacterial attack led to the exploration of antimicrobial compounds in these species.

      In many other parts of the world, medicinal mushrooms, mushroom extracts, or partially purified fractions extracted from mushrooms or mycelia are considered front-line medications and used in the treatment of various forms of cancers and other disorders. But the United States has a much longer and more intense vetting process for approval of a new drug, a process that takes, on average, more than seven years and costs in excess of $800 million for the clinical trials and other testing. As a result, only those products seen as clinically effective and likely to repay the associated research and development costs enter the clinical testing stream. Meanwhile, many of these same mushrooms and mushroom extracts can be used as dietary supplements by informed consumers interested in accessing their health-promoting benefits.

      In spite of the fact that the United States spends more on health care and medical research than any other country in the world, we have been very slow to embrace the potential of mushrooms as aids to healthy living. A culture that does not embrace the use of wild mushrooms as food will certainly be slow to embrace them as medicine. Yet the change is happening. The public is hungry to take steps to enable them to feel more in control of health care and the use of health-care dollars. After a generation of “food as indulgence,” we are increasingly aware of the connection between diet and health. The epidemic in obesity, and the associated surge in the rates of childhood-onset diabetes and other weight-related illnesses, has fueled a growing need to eat more fresh, less-processed food. The concept of functional foods is filtering into our consciousness as we improve our awareness of the importance of diet. If we know that a good-tasting fresh food packs an added punch as a health-promoting dietary aid, then all the more reason to find room for such foods in our weekly meal menus.

      One physician I know urges his patients, overweight or not, to concentrate their food shopping on the perimeter aisles of the store where the fresh food is displayed, and to venture into the center aisles of snack food, junk food, and carbohydrate-heavy processed foods only as absolutely needed. Unfortunately for those on a limited budget, eating fresh is more costly; for those with busy lives and crowded schedules, cooking fresh food takes more time. Yet the payout is great as we take more responsibility for good health.

      The promise of medicinal mushrooms lies in their role as one step in a healthy diet and as a component of a healthy lifestyle. The health-promoting compounds in mushrooms—be they beta glucans, triterpenes, or other components—offer the possibility of improved bodily functioning. They are not a panacea. A diet of medicinal mushrooms and Twinkies is not a healthy diet. But integrating medicinal mushrooms as a supplement into an otherwise healthy diet can add additional support to your health and maybe balance out the occasional indulgence in less healthy, but tasty, food.

      The northeastern states are home to many of the world’s most researched and clinically supported medicinal mushrooms. With a little effort to learn about mushrooms, and at the cost of a healthy hike in the woods, you can start to collect your own mushrooms. Adding them to your diet requires little in the way of training. Alternatively, after reading this book, you can choose to seek out medicinal mushroom products from a reliable source and reap their benefits without needing to collect your own. My hope is that in the following pages you will find a reason to take another step along the road to mycophillia.

    

  


  
    
      Chapter 1

      How to Use This Book

      MUSHROOMS for Heath is an invitation—an invitation to bring mushrooms into your life as functional, health-promoting food. As you read this material and consider the possible benefits of adding mushrooms to your diet, I invite you to allow yourself to blur the distinction between food and medicine.

      Most Americans grow up learning to distrust and fear mushrooms. We are raised believing that wild mushrooms are probably deadly, and that even handling one places us at risk of being poisoned. I hear the reflection of these beliefs each time I speak to people about mushrooms: “Are they poisonous to touch?” “How can I get rid of the mushrooms that grow on my lawn?” We see the annual crop of wild mushrooms growing in our yards not as potential meals or even as representations of the creative beauty of nature but rather as invasive organisms with suspect intentions. From that place of fear we plot how to rid our kingdom of the invaders.

      Many Americans trace their ancestry back to cultures and lands where mushrooms are passionately embraced and regarded as a much-loved and valued source of food, a resource for tonics to aid in health maintenance, and a source of medicine in times of need. In these mycophillic lands, mushrooms are learned from the cradle, and a child reaches school age knowing many species and having taken an active role in collecting with the family. In Russia, for instance, nursery rhymes teach the names and descriptions of some of the common species. Fairy and folk tales incorporate mushrooms into myth and legend and become beloved children’s stories. Yet, in the assimilation of immigrants into the melting pot that is America, many have lost touch with this vibrant part of their cultures. My mother is of French and German stock, and it is only in the last ten years that I learned that she, as a child, collected mushrooms with her mother on their sheep ranch in Montana. By the time she was a parent raising her own children in New Mexico, mushrooms rarely appeared on our dinner table and only did so in the guise of Campbell’s Cream of Mushroom Soup or some similarly domesticated and disguised form. My father, of firmly mycophobic Irish heritage, saw to it that mushrooms never graced the Marley table in any recognizable form. The stories of my mother’s family collecting Pink Bottoms in the summer, or Morels in the spring, was never a part of the family lore I learned as I grew up. Yet somehow I made a leap into the world of mushrooming. As an avid amateur mycologist and mushroom educator bringing the world of mushrooms to hundreds of people each year, I see the interest rising in people seeking to reintegrate mushrooms into their lives.

      Mushrooms for Health contains species-specific and general information about the collection, preservation, preparation, and use of medicinal mushrooms. It is designed to help you locate, identify, and use the more common and well-researched medicinal mushrooms found in the northeastern United States. In order to better understand the beneficial effect of medicinal mushrooms on our bodies, I have included a chapter devoted to a basic understanding of the human immune system and a chapter on how mushrooms interact with the body. I urge you to read these chapters carefully and then to refer to them for a better understanding of how different mushroom constituents are helpful when used as dietary supplements.

      The second section of the book is devoted to a review of the common and accepted medicinal species found growing in the Northeast. In each chapter I will present information including:

      • Description of the mushroom as an aid in identification

      • Time of occurrence, fruiting habits, and frequency

      • The mushroom’s ecological role and place in the environment

      • History and tradition of their medicinal and culinary use

      • Commercial medicinal applications and products, where available

      • Recommendations for collection, preparation, preservation, and use

      • Recent and current research and clinical results supporting their medicinal use

      This book presents a condensed synopsis of the strongest evidence supporting the use of medicinal mushrooms for health promotion. As more countries discover the potential of medicinal mushrooms, scientists have increasingly carried out research on their utilization. Much of the initial research has been carried out using animal and human cell lines in vitro or on laboratory animals. Only later have mushroom products been tested using human subjects, and this clinical research remains lacking for many species. The knowledge gained through years of experimentation will be reviewed for each species, and information on their traditional and current use as medicinal aids will be presented as simply and cleanly as possible. A brief glossary of mycological and medicinal terminology is included to help the reader understand any scientific and medical language. The medical portion is heavily weighted toward an understanding of immune system terminology. For those who would like information about the research supporting the use of medicinal mushrooms, I have included an extensive bibliography of references, including some excellent review articles.

      Mushrooms for Health is not a comprehensive guide for mushroom identification. Though it will address common look-alike species, it is not meant to take the place of a more complete field guide to area mushrooms and should not be used as a basis for learning mushroom identification skills. Please refer to “References” for a list of recommended field guides and Internet resources for mushroom identification. I strongly recommend that a novice mushroomer take a class on mushroom identification or go out with someone who knows the major species and can act as a guide. There are a number of mushroom clubs and mycological associations scattered around the Northeast. Consider joining one to gain access to other mushroom enthusiasts. Mycology is one area of learning where a mentor can be invaluable as an aid for reality-testing and the building of familiarity and confidence. Though a picture can indeed be worth a thousand words, a living example seen in the natural environment or the hands of a knowledgeable local guide is irreplaceable. In the United States, one of the largest impediments to starting to collect and use wild mushrooms is developing a healthy mix of competence and confidence. A good field guide can build intellectual competence, a knowledgeable guide, confidence.

      The good news is that most of the species of medicinal mushrooms addressed in this book are easy to distinguish and do not resemble any dangerously toxic species. In general, no poisonous polypore fungi are found growing on wood, and many of our better-known medicinal species are wood-degrading polypores. A word of caution: I have heard people attempt to make this statement apply to all mushrooms growing on wood, not just polypores. Some gilled mushrooms that grow on wood are quite toxic, including one known as the Deadly Galerina. That said, you must always be 100 percent confident in your identification of the mushroom before using it for food or as a dietary supplement.

      Another piece of good news comes in the guise of advice. I did not learn all the edible and toxic mushrooms in the woods before I started eating wild mushrooms. Over time, I learned a few edible and easily identified species, and I began to integrate them into my diet as I became confident in my ability to identify them. I suggest the same path for bringing medicinal and/or edible mushrooms into your life. Mycophagy, the use of mushrooms as food, should not be viewed as an extreme sport where the goal is to compete for the greatest number of species consumed. The pursuit of the longest “life list” (as birders refer to this notion) when collecting edible mushrooms is fraught with risk. It becomes a slippery slope that leads to eating ever more questionable or little-known species and increases the likelihood of mushroom sickening or poisoning. I know many satisfied mushroomers and mushroom eaters with decades of experience who happily collect and consume only two or three types that they feel comfortable knowing.

      If you follow a similar path with medicinal mushrooms, you will be certain to have a positive experience. Learn the common medicinal mushrooms growing in your area and, as you do so, begin to integrate them into your life. Eat Oyster Mushrooms in the spring and fall, make Chaga tea in the cold evenings of winter—but only when you feel confident in your identification of the species. I recently received an e-mail response to a survey I conducted about the species of wild mushrooms consumed by people in New England. This respondent reported that she has eaten the same two kinds of mushrooms for fifty years. She learned them as a child, from a relative, and does not know their Latin or common name, only their Italian name. She did write that she would be interested in learning about a few more species she can eat.

      Anyone writing about a topic as extensive as “mushrooms for health” has to make decisions about the number of species to include. My aim is to cover the mushrooms likely to be found growing naturally in the northeastern United States and Eastern Canada that have some history of medicinal use or a notable level of research supporting their use as medicinals. In addition, these are mushrooms that are relatively easy to collect and prepare for use.

      There are other mushrooms in use medicinally worldwide and supported by good research that I do not include for the simple reason that they are not found in the Northeast. These include Shiitake (Lentinula edodes), Royal Sun Agaricus (Agaricus blazei), Cordyceps (Cordyceps sinensis), and Mesima (Phellinus linteus). I also left out Split Gill (Schizophyllum commune), as the medicinal use of this species is based upon use of cultivated mycelium only, not the fruiting body. I have little doubt that additional species of common forest mushrooms will be added to the ranks of medicinals in coming years. Testing on a wide number of species continues around the world, and each month brings additional information to whet the appetite.

      I am regularly asked about the medicinal benefits of the hallucinogenic mushrooms in the psilocybin group and the Fly Agaric (Amanita muscaria). Although psilocybin has shown some benefit in addressing symptoms of anxiety and depression in carefully designed settings, I chose to not pursue that particular application of medicinal mushrooms in these pages. A treatment of this fascinating topic will be included in a future book project.

      Timing Is Everything

      Whether you are seeking medicinal mushrooms to address a health concern or to use as a general tonic and preventive strategy, having an adequate supply will, sooner or later, become a concern. Most species fruit in a relatively narrow window of time, so it is important to harvest and preserve a quantity of mushrooms when they are at hand.

      Only after they have built up sufficient food and energy reserves will adequate rainfall and the proper temperature induce these fungi to fruit. In New England, that means most species fruit in the late summer or autumn. This is especially true for fleshy species such as Oyster Mushrooms and Maitake, which must be collected when they are available, usually a week or so after a significant rain. (Woody polypores like the Artist’s Conk have a more extended period of activity and, because of the stability of their host, are less dependent on rain.)

      As I write these words, it is October 27, and the fall Oyster Mushroom (Pleurotus ostreatus) is fruiting in all its glory. I have no doubt that I can collect twenty pounds of prime Oyster Mushrooms and will be faced with the happy dilemma of how to preserve their goodness, using a combination of drying or cooking and freezing. I know the benefits certainly will be worth the time spent.

      My Evolution as a Mushroomer

      When I was fifteen, I traveled for the first time from New Mexico to the eastern United States. I left behind a climate of high desert with an average annual rainfall of less than nine inches and spent the summer in Rhinebeck, New York, amidst the rolling hills and lush woods of the mid–Hudson River Valley. New York state averages almost five times the annual precipitation of New Mexico, and I knew I was in a different world when, early on the third morning of the trip, I awoke to a world of dense, verdant hillsides in western Pennsylvania. I spent four summers in New York state between 1971 and 1980, much of that time in the eastern deciduous forest.

      As a teenager, I had been struck by the beauty and uniqueness of wild mushrooms. In 1973, I picked up my first mushroom field guide, a Dover reprint of Louis Krieger’s 1936 Mushroom Handbook, and began to explore the fascinating group of colorful moss-dwellers called fungi.

      I was also interested in foraging for wild foods, and I spent hours in the woods with my Euell Gibbons guides, stalking the wild asparagus and other uncultivated foods. It was, therefore, no surprise that my interest in wild mushrooms broadened into the possibilities of mushrooms as food. My progress was slow because I had no mentor who knew the mushrooms and could guide me. Being a cautious adventurer, and using field guides and curiosity, I slowly began to learn the more common groups of mushrooms, both the edibles and the poisonous, and to collect the most common edibles.

      The first mushroom I ate was a Puffball growing under the apple trees in my parents’ yard in Albuquerque. It was in the fall of 1973, and the rains had brought out a flush of these small, whitish, baseball-sized fungi. I followed Krieger’s wisdom about the genus Calvatia: “The beginner is advised to start with these Puffballs in risking his life in the cause of mycophagy. But there is no risk, for they are all both safe and good to eat so long as the flesh is white, dry and compact.”

      The following year I added Agaricus campestris, Meadow Mushroom, to my list of edibles, collecting these from the sprinkler-watered and manure-enriched ball fields at the University of New Mexico campus where I attended undergraduate classes. In 1977 I took my first class in mycology at UNM. That autumn I found a massive flush of Coprinus comatus, Shaggy Manes, fruiting on campus. For three years, each late fall I collected large quantities of the young, firm Shaggy Manes as they emerged from the soil and learned just how delicate and tasty they are sautéed in butter or as the main character in a simple cream soup.

      It’s easy in hindsight to appreciate the slow process of adding new mushrooms to my list of edible species. Seven years after I first bought a mushroom guide, I had eaten three species. In the late 1970s, New Mexico did not have a mycological society or any other mushrooming club, and I was not aware of anyone other than me out collecting mushrooms. Only after moving to Maine in 1980 did I begin to connect with other mushroom hunters and to develop a small community of mushrooming enthusiasts with whom to share information and excitement.

    

    

  


  
    
      Chapter 2

      What Is a Mushroom?

      A mushroom is the fruiting body of a fungus, one large enough to be easily seen with the naked eye. Mushrooms take on many forms: The classic round-domed cap with an intricate set of radiating gills on a central stalk growing on the ground (or aseptically wrapped in plastic in the produce section of your nearby supermarket), is what most people hold in their minds. Other growth forms include the round spheres of Puffballs; the shallow, dish-like cup fungi; coral-like aggregations; pitted Morels; the fleshy polypore Boletes; woody shelves; brackets; and conks such as Reishi. The mushroom is analogous to an apple or any other fruit from a plant. Its reason for existence is to produce, display, and distribute the seeds of the next generation. And, just like the apple hanging from the tree, the mushroom is a very small portion of the whole fungal body. Where the entire apple vegetative body is composed of the roots, branches, twigs, and leaves, as well as the fruit, the fungus too has a vegetative body. In the case of the mushroom, the vegetative body is generally not visible, so it would be easy to believe that the visible part is the entire organism. This is not the case. Let’s look at the Oyster Mushroom as an example.

      When we find the eruption of multiple fleshy caps fruiting in a cluster on an old sugar maple in late October, we are seeing the end result of a great deal of life work by Pleurotus ostreatus, the species name for what we call the Oyster Mushroom. Life for our cluster of Oyster Mushrooms began when a spore, the microscopic “seed” of P. ostreatus, landed in a wound on the maple tree trunk, found the proper amount of moisture and warmth, and germinated. The germinating spore developed into a microscopic thread of hyphae,* (*This and other words in boldface throughout the book are further defined in the Glossary) which form the basis of the vegetative growth of the fungus. (Most people know hyphae as the cotton-like fuzz they find on bread left too long wrapped in plastic in their breadbox.) These hyphal threads grow through the substrate, colonizing the heartwood of the sugar maple, and as they elongate, they produce enzymes that break down the lignins and cellulose in the wood of the tree. These very powerful enzymes flow out of the cell and into the surrounding environment, where they break down the complex carbohydrate cellulose and lignin into simple sugars that are brought back into the cell as food. In this way, the fungus can be said to literally eat its way through its host, with the heartwood the main course.

      Cellulose, along with lignins and other compounds, makes up the cell walls of plants and are the basic foodstuff for a host of saprobic fungi. The fungal enzymes, excreted into the environment surrounding the hyphal cells, begin the process of breaking down the complex building blocks of the wood into smaller sugars that can enter the fungal cells and be further broken down to release their energy and basic nutrients. Through this process, carbon dioxide is released into the atmosphere and nutrients are utilized by the fungus or made available to other plants and organisms in the area. Thus is nutrient recycling facilitated between the dead tree and the next generations of living organisms.

      Without fungi, bacteria, and protozoa fulfilling the role of decomposers for the world, dead plant and animal matter would build up on the forest floor, the available nutrients in the soil would be tied up in dead tissue, and the photosynthetic machine would quickly grind to a halt as plants became starved for the essential minerals nitrogen, potassium, phosphorus, and other elements. No other class of organisms can decompose dead plant tissue as efficiently as the fungi. They have evolved in lockstep with the plants to be the expert undertakers. For the Oyster Mushroom and other primary saprobic fungi, cellulose and/or lignins are food. Unlike green plants, which, as autotrophs, use their chlorophyll to manufacture food from nutrients, carbon dioxide, and the sun, mushrooms are known as heterotrophs, organisms unable to make their own food but feeding on other plants or animals. We humans too are heterotrophs.
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