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“The prickly pear is one of the most widespread cacti on Earth and has some of the most diverse uses, both as food and medicine. This book provides a comprehensive and detailed review of the benefits of this remarkable plant and a compelling argument for its increased acceptance into modern herbalism.”
MARK BLUMENTHAL, EXECUTIVE DIRECTOR OF THE AMERICAN BOTANICAL COUNCIL AND EDITOR OF HERBALGRAM
“As an herbalist and ethnobotanist, I have scoured the literature to find more details about the use of these curious plants. My search has been rewarded by the publication of Ran Knishinsky’s new book, Prickly Pear Cactus Medicine. He has done a masterful job unearthing details on the use of the prickly pear cactus for food and for medicine. This, the only cactus widely available in American supermarkets, is poised to become a dietary staple and Knishinsky’s book provides the spark to move the prickly pear from beyond ethnic use to mainstream acceptance.”
DAVID WINSTON, AHG, 
DEAN OF THE HERBAL THERAPEUTICS SCHOOL OF BOTANICAL MEDICINE AND CHAIR OF THE ADMISSIONS REVIEW COMMITTEE FOR THE AMERICAN HERBALIST GUILD
“A wonderful book about a wonderful herb. An excellent blend of good science and real life applications showing the relevance of prickly pear in the treatment of conditions such as diabetes, cholesterol management and a range of immunological problems. The wealth of gourmet recipes and practical guidelines will prove invaluable to the many people that prickly pear will benefit.”
DAVID HOFFMANN, FNIMH, AHG, 
AUTHOR OF MEDICAL HERBALISM AND THE COMPLETE ILLUSTRATED HOLISTIC HERBAL

Contents
Cover Image
Title Page
Epigraph
Preface
Chapter 1. Cactus Medicine
BOTANICAL POSSIBILITIES
THE TRADITIONAL HERBALIST VERSUS MODERN SCIENCE
PHYTOCHEMICALS AND FLAVONOIDS
Chapter 2. What Is a Cactus?
THE CACTUS FAMILY
EVERY CACTUS HAS ITS THORNS
OPUNTIABY ANY OTHER NAME
THE HOME OF THE PRICKLY PEAR
Chapter 3. The Healing Parts of the Prickly Pear Cactus
CACTUS PADS
CACTUS FRUITS
CACTUS FLOWERS
Chapter 4. The Cactus-Diabetes Connection
OPUNTIA STREPTACANTHA
OPUNTIA FICUS-INDICA
OPUNTIA FULIGINOSA
OPUNTIA DILLENII
TOXICITY
Chapter 5. The Cactus-Cholesterol Connection
WHAT IS PECTIN?
OPUNTIA STREPTACANTHA FRUIT
OPUNTIA DILLENII FRUIT
TOXICITY
SUMMARY
Chapter 6. Other Benefits of and Treatments Using Prickly Pear Cactus
A LOT LIKE ALOE VERA
MORE USES OF CACTUS MEDICINE
FURTHER USES OF THE PADS AND FRUITS
Chapter 7. Application and Dosage of Prickly Pear Cactus
BLOOD SUGAR MANAGEMENT
CHOLESTEROL MANAGEMENT
GENERAL IMMUNE SYSTEM BUILDER
QUESTIONS AND ANSWERS
Chapter 8. Picking and Preparing the Prickly Pear
PRICKLY PEAR PADS
PRICKLY PEAR FRUITS
PRICKLY PEAR FLOWERS
Chapter 9. Cactus Cooking
CACTUS IN THE KITCHEN
COOKING WITH CACTUS PADS
COOKING WITH CACTUS FRUITS
JUICES
DESSERTS
MORE CACTUS TREATS
APPENDIX A. Prickly Pear Suppliers
APPENDIX B. Herbal Education and Natural Product Services
APPENDIX C. General Resources for Diabetes and Heart Disease
Footnotes
Endnotes
Bibliography
Also by Ran Knishinsky
About the Author
About Inner Traditions • Bear & Company
Copyright & Permissions

Preface
Prickly Pear Cactus Medicine is the first complete guide to the natural medicinal benefits of the prickly pear cactus. It summarizes the literature and research on an herb that is now considered a wonder medicine by researchers and herbalists. It provides an up-close and in-depth examination of how this medicine is utilized from the perspective of the doctor, chemist, ethnobotanist, cook, and layperson. It also provides an introduction to the desert, home of the prickly pear. Cactus recipes are included in the text for the discriminating and adventurous palate. There is also an extensive reference and notes section that will guide you to resources that were utilized in preparing this book.
To learn more about the health benefits of cactus eating and to locate different sources of fruits, flowers, and pads in your area please visit my Web site:
www.cactusmedicine.com

1
Cactus Medicine
The use of traditional remedies was highly pragmatic and the Seri (Native American people) generally did not have specific explanations for the efficacy of their medicines. When asked why a particular remedy was used, the usual answer was “because it works.”
—Richard Stephen Felger and Mary Beck Moser, People of the Desert and Sea: Ethnobotany of the Seri Indians1
The prickly pear cactus has enjoyed an element of popularity unlike any other plant in the herbal kingdom. Its unique shape, form, and usage have earned it a title of distinction among other herbs. Its long history of use is reflected in Native American, and particularly Aztec, legends in which the prickly pear is a central figure. The cactus forms part of the Mexican national shield that appears on the country’s flag, and in Texas the fruit has been dubbed the official state plant. Proving its enduring popularity the prickly pear has recently made appearances in Snapple Iced Teas in the form of a prickly pear–flavored bottled tea and in a prickly pear–flavored margarita at the Chevy’s Mexican restaurant chain.
The prickly pear cactus is unique among other plants, and even among other cacti. Very few plants in the botanical kingdom are a vegetable, fruit, and flower all in one. The Spanish conquerors of Mexico recognized the benefits of the prickly pear fruits, due to their vitamin C content, as a partial cure for the scurvy that plagued their sailors.2 The Aztec leader Montezuma II might have been enjoying a nice hot cup of chocolate when the Spanish arrived, but there was probably a plate of prickly pear pads sitting in one of his many kitchens, waiting to be served.3 The prickly pear has persisted as a staple food in the diets of those native to the southwestern portion of the United States and those settled throughout Central and South America and even in parts of Europe and the Middle East.
The driving force behind the prickly pear’s use and popularity is its ability to function as both food and medicine. Because of the cactus’s striking ability to thrive in some of the most harsh desert habitats, it has represented to desert inhabitants, especially those in the southwestern United States and Central America, an alternative to death in an often brutal environment. But the prickly pear was not only valued as a reliable source of food and drink; it was also treasured for its health benefits. At a time when antibiotics like penicillin and vaccinations did not exist, the cactus was an herbal prescription for the sick and healthy alike. Current scientific research is validating what ancestral cultures learned about the prickly pear: it is a healer.
BOTANICAL POSSIBILITIES
The use of unadulterated, nontoxic medicines is gaining favor among scientists, physicians, and lay users. In 1990, the New England Journal of Medicine reported that more than one-third of all Americans had visited an alternative practitioner at one time. More than a decade later, it is fascinating to recognize the ever growing presence of natural therapies for the treatment of acute and chronic disorders. Despite the commercial popularity of pharmaceuticals, natural remedies are finding their place at the bedside once again.
TABLE 1.1. CURRENT FOCUS OF PRICKLY PEAR MEDICAL RESEARCH
Management and treatment of type II diabetes
Useful in the treatment of hyperlipidemias
Anti-inflammatory action
Useful in the management of obesity
Investigation of antiviral properties
Potential cancer prevention agent for specific cancers
Wound-healing properties
Treats symptoms of BPH

For centuries, the mechanism of action behind the healthful effects of botanical medicine has been hotly debated among both scientists and traditional herbalists. In response to the public’s increasing demand for natural remedies, esteemed medical institutions have turned their attention to alternative medical practices such as botanical medicine. An increasing number of published studies have helped to validate the therapeutic agents and the beneficial physiological effects of plants. Pharmaceutical companies, both phyto-pharmaceuticals and traditional-pharmaceuticals, have played active roles in researching, developing, and promoting herbal medications. Interestingly, this resurgence in herbal use is attributable in large part to the increased amount of scientific investigation of herbs that is currently being undertaken by the medical establishment, and not as a direct result of the traditional herbalists movement.

THE TRADITIONAL HERBALIST VERSUS MODERN SCIENCE
Prior to our current, more scientific understanding of the mechanism of action behind herbs, traditional herbalists postulated their own empyreal explanations. Throughout the Middle Ages, illness was often attributed to the presence of evil spirits. Herbs were supposedly endowed with magical and spiritual powers that were capable of ridding individuals of these evil spirits and nursing them back to health. By today’s definition, this theory seems somewhat archaic. But for centuries, traditional herbalists maintained that a botanical herb consists of latent spiritual energy that acts as the one primary healing property. This energy force was believed by some to contain the essence of a higher spirit. The herb imparted its energy force to the person or animal that consumed it. Healing then occurred on two levels: the spiritual and the physical.
In addition, it was thought that the life force that existed within the herb was largely characteristic of the plant’s physical habitat. The herb imparted a healing power that was reminiscent of its particular character and its relationship to nature. For instance, the prickly pear cactus, endowed with adaptive qualities that allow it to thrive in the most difficult climatic and environmental conditions, was thought to increase the body’s level of resistance to disease. Furthermore, believers in the Doctrine of Signatures, an ancient theory that every plant bears a clear sign of its use, might interpret the thorns of the prickly pear cactus as symbolic of its defensive posture, indicating the plant’s usefulness as a healer of wounds.
Given the radical developments in medicine over the last century, most modern herbalists have discarded these ethereal theories in favor of a more scientific understanding. Others have integrated traditional theories with a twenty-first century approach to medicine, developing a quasi-spiritualized scientific theory of the mechanism of action behind botanical medicine.
Certainly, the scientific establishment offers a far more structured and evidence-based theory to explain an herb’s success in healing. Today’s researcher is equipped with sophisticated technology making it possible to discover the medicinal agents within a plant. Plants, each unique in their size, shape, and chemical makeup, are made up of compounds commonly referred to as phytonutrients (phyto is the Greek word for plant). In scientific literature, phytonutrients have been reported to act as enzymes, pigments, and growth regulators in plants as well as providing odor, color, and taste. They are also involved in protecting the plant from potentially harmful and deadly bacteria, viruses, injuries, and insects. Since these active chemicals are responsible for the maintenance of the plant’s life, it is not surprising that they demonstrate therapeutic activity in the laboratory and in controlled studies with humans. These compounds help regulate vital body processes to maintain health and assist in the fight against disease.

PHYTOCHEMICALS AND FLAVONOIDS
Phytochemicals
The discovery of phytonutrients, also referred to as phytochemicals, in plants has been hailed as one of the most significant findings in herbal research. The study of these compounds and their application in medicine has shaped our understanding of how herbs operate in the human body. Single crude herbs are made of numerous phytochemicals. Each chemical is partly or wholly responsible for a specific function. However, the chemical diversity and variability of components within the crude herb is somewhat baffling to the medical establishment because the chemical structure of herbs directly contrasts that of modern laboratory-generated drugs.4 Unlike their herbal counterparts, pharmaceutical drugs, when naturally derived, are usually single molecular entities consisting of one isolated, purified chemical.5
The existence of multiple agents within a given herb is thought to offer many advantages. First, because of the broad range of constituents with an herb, herbs are typically employed in a multifunctional manner in the treatment of one or more ailments. Second, it is thought by some herbalists that the emergence of new disease and patient targets expands the role of some agents within the herb. Those agents that might have been previously identified as inactive may later assume a role of greater proportion. Third, it is hypothesized that multiple constituents within the herb have crossover functions capable of treating disease and its evolutionary mutations. This latter point is controversial and is the subject of ongoing debate. Nevertheless, the medical establishment acknowledges the complex presence of varying, sometimes seemingly unrelated, compounds as a unique characteristic of botanical medicine.
Table 1.2 lists various phytochemicals in selected common herbs and the specific immunological action the herb performs. There are often multiple constituents responsible for the medicine’s total therapeutic benefit; however, for the purposes of this book, only one is listed for each.
Flavonoids
There are many different compounds in the prickly pear cactus, several of which are highlighted in this book. Currently the best recognized compounds in the cactus are the flavonoids. Abundant in the cactus, flavonoids are a group of biologically active molecules that fall under the umbrella classification of phytochemicals. Under this umbrella, the class belongs to the polyphenol family.6 Polyphenols are found in high concentrations in wine, tea, grapes, and a wide variety of other plants. To date, at least 8,000 phenolic compounds have been identified in a dozen chemical subcategories.7 Included in the polyphenol classification are the flavonoids, of which the best known are the bioflavonoids (other better known biologically active flavonoid compounds include catcehin, epicatechin, epicatechin gallate, epigallocatechin gallate, and proanthocyanidins).8

 
	TABLE 1.2 HERBAL PHYTOCHEMICALS
	HERB	PHYTOCHEMICAL	THERAPEUTIC EFFECT
	St. John's Wort	Xanthone	Partly responsible for antidepressant, antimicrobial, antiviral, and 
		diuretic actions
	Echinacea	Polysaccharides	Immunostimulatory & mild antiinflammatory effect
	Ginger	Gingerol	Shows potent cardiotonic activity
	Grapeseed Extract	Procyanidolic olignmer extract	Treatment of venous & capillary disorders including venous 
		insufficiency and capillary fragility
	Mistletoe	Lectin I	Potent inducer of cytokines such as interleukin 1, interleukin 6, 
		and tumor necrosis factor
	Onion	Allyl popyl disulfide	Active blood sugar-lowering agent
	Peppermint	Menthol	External analgesic
	Siberian Ginseng	Eleutherosides	Responsible for the adaptogenic effect
	Valerian	Valepotriates	Partly responsible for sedative effects

Source: Michael T. Murray, N.D., The Healing Power of Herbs, and Roy Upton, et al. American Herbal Pharmacopoeia and Therapeutic Compendium. “St. John’s wort: Hypericum perforatum,” Santa Cruz, 1997, 9.
Flavonoids impart the colorful pigment to fruits, vegetables, and herbs. They are responsible for the red, yellow, and orange colors of many flowers including prickly pear flowers, and also of many fruits including cactus fruits. Flavonoids can also be found in legumes, grains, and nuts. The rinds of citrus fruits are a rich source of flavonoid compounds, including rutin and hespirdin, and are perhaps the most familiar.
Widespread research on the biological action of flavonoids has recently burgeoned. The following is a sampling of some of the recently discovered applications of flavonoids:
	Age-related vision disorders: Given flavonoids’ free-radical scavenging activity and their inhibitory effects on select free radicals, they are capable of helping to prevent damage to connective tissue framework surrounding capillary walls.9 Thus, flavonoids have been credited with preventing macular degeneration and fighting cataracts presumably via an ability to deliver blood and oxygen to the eye.10
	Antiviral, anti-inflammatory, and antihistamine: Flavonoid consumption prevents the release and synthesis of compounds that promote inflammation in the joints and muscles as a result of fibromyalgia, gout, arthritis, exercise, and allergies.11, 12
	Cancer: Flavonoid compounds in such herbs as green tea, soy, grapeseed extract, and pycnogenol have been credited with lowering the risk of certain types of cancer (breast, prostate, stomach, pancreatic, lung) due to their ability to exert antioxidant actions by inhibiting the activities of pro-oxidant enzymes.
	Cardiovascular: Biologically active flavonoids help to normalize blood platelet stickiness, allowing the blood to flow more smoothly through the important vessels, and thereby are an important nutritional factor in maintaining proper cardiovascular health and managing microvascular disorders.13 According to recent studies, tea drinking may help heart-attack victims survive. That’s because flavonoids also have many potential clinical applications including the restoration of normal blood vessel function, according to a recent article published in the May 2002 issue of the medical journal Circulation.14 Researchers at Beth Israel Deaconess Medical Center in Boston followed 1,900 heart-attack patients for nearly four years and found those who drank two or more cups of tea per day reduced their risk of death by 44 percent, compared with non-tea drinkers.15
	Diabetes mellitus: In Europe, flavonoids have been used in the prevention and treatment of diabetic retinopathy.16 Also, their ability to reduce plasma LDL cholesterol coupled with a protective effect on capillary fragility has been put to use in the treatment of this disorder.
	Antioxidant: The oxidant reactions of free radicals, molecules with unpaired electrons, have been linked to many chronic and degenerative diseases including heart disease, arthritis, and cancer, in addition to the aging process. The human body is constantly subject to attacks by free radicals, which can destroy cell membrane lipids and damage DNA.17 Attacked from both within and without, the body creates its own antioxidant compounds, such as the enzyme superoxide dismutase (SOD), to combat the free radicals. However, the body is incapable of producing other types of antioxidants such as vitamins C, E, beta-carotene, and certain flavonoids, many of which are obtained through multiple servings of fruits and vegetables.

Experimental studies with flavonoids have demonstrated their ability to reverse the oxidation process and help prevent free-radical formation.18 Flavonoids achieve this through a multiple number of mechanisms of action. At present, scientists have identified at least six different possible antioxidant mechanisms of flavonoids.19
	Direct radical scavenging: Flavonoids may act at any stage of the radical developmental process. For instance, they might trap hydroxyl free radicals.
	Down-regulation of radical production: The flavonoids react with peroxy radicals to slow their propagation and delay the onset of lipid peroxidation.20
	Elimination of radical precursors: Flavonoids proactively work to eliminate the precursors to free radicals, such as hydrogen peroxide, thus eliminating them before a problem ensues.
	Metal chelation: Flavonoids prevent radical formation by chelation of transition metals such as iron, preventing iron-induced lipid peroxidation.21
	Inhibition of xanthine oxidase: Flavonoids act as antioxidants by inhibiting prooxidant enzymes, such as xanthine oxidase, the most prominent example, which can, in certain states, contribute to the production of superoxide radicals.22
	Elevation of endogenous antioxidants: Flavonoids elevate body concentrations of endogenous antioxidants (antioxidants that are produced within the body), such as SOD (superoxide dismutase), which themselves eliminate free radicals or their precursors. The flavonoids also serve to inhibit the damaging effects of enzymes that can degrade connective tissue structures or prevent their depletion.23

Taking Phytochemicals
Most of the studies on the benefits of phytochemical consumption involve intake of phytochemical-rich foods or herbs, not isolated phytochemical extracts. For instance, most sources of flavonoids will elicit the same basic biochemical response, but in varying degrees according to the naturally present levels of the various flavonoid compound(s) in the food. The quantity and quality of the respective phytonutrient content is dependent not only upon the source, but also upon the variety of species, quality of soil, maturity, and method of preparation. Not all phytochemical compounds are created equal. Products on the marketplace will vary according to their level of phytonutrient content and quality.
Standardized extracts are one way of assuring the quality of an herb in terms of its active components. A standardized extract, commonly referred to as a guaranteed potency extract, is an extract guaranteed to contain a standardized level of active principles.24 When the content of active compounds is certified it provides the greatest degree of consistency and assurance of quality per capsule or serving, depending on the delivery system. An extract alone does not mean that it has been isolated from the other so-called inactive factors, however. A standardized extract of the prickly pear flowers for its polyphenol content, say at 12 percent, still contains all those synergistic factors that enhance the function of the active ingredient. This is one benefit to purchasing a standardized extract of an herb. Oral intake of a crude herb or standardized extract in a bed of the crude herb might therefore be preferred to the consumption of an isolated extract.
Research has shown that the combination of whole-food ingredients may be more effective than just a single phytochemical. As an example, vitamin C plus flavonoids might be more effective than either compound alone.25 This is why some naturopaths would suggest drinking the flower tea rather than consuming a pure, isolated flavonoid extract from the flower petals. The absorption and metabolism of the flavonoids may depend on other food components naturally present. The alcohol in red wine, by way of illustration, may make flavonoids more biologically active than they would be without the alcohol. The same concept holds true for the prickly pear cactus fruits. Consumption of the nectar or jelly prepared from the whole fruit, for example, is preferable to an isolated extract of flavonoid or pectin from the fruit given other compounds present that might exert a synergistic effect.
Herbal Prescription Drugs
The history of clinical pharmacology is characterized by the incremental improvements in the safety, efficacy, selectivity, and utility of a single chemical. Some critics look at the incremental advances as being too costly, and criticize them as having no significant differences from the original agent. However, pharmaceutical companies argue that the new medicines that emerge from this evolutionary process can offer advantages in terms of cost savings, more patient satisfaction, compliance, and improved efficacy.26
Despite the stark contrast between
	Colchicine, used to treat attacks of gout, is a drug originally derived from Colchicum autumnale, autumn crocus.30
	Digoxin, used to treat congestive heart failure, is a drug originally derived from the foxglove plant, Digitalis lanata.31
	Morphine, a drug whose primary clinical use is in the management of moderately severe and severe pain, was originally derived from the opium poppy, Papaver somniafera.32
	Reserpine, prescribed for mild to moderate hypertension, was originally developed from Indian snakeroot, Rauvolfia serpentina.33
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