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        Avicenna links ancient physicians with modern medicine. His devotion to the search for truth set the standard for all times. The cultures of both East and West are indebted to this great physician and philosopher.
      

      RICHARD DEAN SMITH, “AVICENNA AND THE CANNON 
OF MEDICINE: A MILLENNIAL TRIBUTE,” WESTERN JOURNAL OF MEDICINE 133 (1980): 367–70
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      “Avicenna’s Medicine represents a breath of fresh air to those interested in the history of Western medicine. It is presented in a consistently clear and concise form that makes Avicenna’s writings accessible to the English reader. In addition, a number of chapters at the beginning of the book act as a primer in the principles of Graeco-Arabic Medicine. Avicenna’s Medicine is one of the most interesting and exciting volumes that has come my way in a long time. It provides insight into a medicine that is a historical part of the development of modern Western medicine and an ethnic traditional medicine that is still more or less practiced on the Indian subcontinent and in some parts of the Middle East. This may well serve to rekindle a resurgence of interest in Avicenna’s medicine in the West; something it surely deserves.”

      PAUL HYSEN, PH.D., DOCTOR OF NATUROPATHY 
AND CHIROPRACTIC

      “Avicenna’s Canon is not only the most important and influential single text in the history of medicine, it is also the main work of reference for a major traditional school of medicine that is still alive and has much to teach us today. The present translation, Avicenna’s Medicine, is welcome not only because it makes many of the ideas of the Canon accessible in English but also because it deals with practical applications of its principles for those drawn to holistic or integrative medicine wherever they might be.”

      SEYYED HOSSEIN NASR, AUTHOR OF SCIENCE AND CIVILIZATION IN ISLAM AND PROFESSOR OF ISLAMIC STUDIES AT 
GEORGE WASHINGTON UNIVERSITY

      “The next time you visit your physician, whisper a prayer of thanks to Avicenna, because many of the foundations of modern medicine—empirical observation, objectivity, and rationalism—surfaced through his towering genius a millennium ago. Avicenna’s Medicine is a valuable link in medicine’s rich history. As the authors make clear in this marvelous translation, Avicenna’s relevance to our era has not been exhausted.”

      LARRY DOSSEY, M.D., AUTHOR OF HEALING WORDS AND ONE MIND

    

  
    
      FOREWORD

      In Defense of Medical Tradition

      Alain Touwaide

      One millennium ago Abū Alī al-Husain ibn Abdullāh ibn Sīnā (980–1037), more commonly known as ibn Sīnā or Avicenna according to the medieval adaptation of his name, was in Gurgan, near the Caspian Sea. As he wrote in his autobiography, he had devoted himself “to studying the texts—the original and the commentaries—in the natural sciences and metaphysics, and the gates of knowledge began opening.”

      His lifetime was an extraordinary period for knowledge. After the Arabic Empire was created, it laid down the foundations of a new science and scientific culture by assimilating the legacy of all the surrounding polities, not only Byzantium, India, and Persia but also the mosaic of the many others in the vast area ranging from China in the East to Andalusia in the West. During the last decades of the tenth century, corresponding to ibn Sīnā’s youth, scientists in all disciplines in the Arabic World had already produced new works that not only assimilated their heritage but also led it in new directions.

      ibn Sīnā was not different. As he stated in his autobiography, after he assimilated many other scientific disciplines he “sought to know medicine and . . . read the books on it.” He quickly “excelled in it in a very short time, to the point that distinguished physicians began to read the science of medicine” under him. He did not limit himself to theoretical study and teaching, but he also “cared for the sick” and acquired knowledge of “medical treatments that cannot be described and can be learned only from practice.”

      He then started to write down what he knew. This resulted in the Qānūn, which he began to compile one millennium ago. Corresponding to the description he himself made of his activity, the Qānūn is not a theoretical manual that exposes all the medical knowledge available at that time. Rather, it presents available medical theories and also—if not above all—submits them to a critical analysis that is not only theoretical but is also informed by his personal experience and observations from treating patients.

      ibn Sīnā’s way of working recalls his years of learning. He didn’t read only the texts, as he stated, but he also read the commentaries on the texts, which is the critical evaluation of received knowledge. This is the method in the Qānūn, which brings together available knowledge and its analysis through clinical experience.

      The work had an extraordinary Fortuna, certainly resulting from its merging of received knowledge and personal analysis. It diffused all over the Mediterranean in manuscript form before printing; it was translated into Latin in the thirteenth century;*1 it circulated widely in the Late Middle Ages; and it was printed as early as 1472 (Book 3) with no less than fourteen different editions by the end of the fifteenth century. Even the Greek medical texts—of which the Qānūn was the heir—were not printed before 1499 (Dioscorides, De materia medica) and even 1525 (Galen, Opera omnia). In Medieval universities, the Qānūn was a core text, and it remained so until late in the sixteenth century, even in the midst of the strong revival of Greek medicine actively promoted by the Ferrarese physician and classical scholar Nicolao Leoniceno (1428–1524). At the most prestigious university of Montpellier, for example, the Qānūn was used until the 1540s and was replaced by Greek textbooks only after the bishop protector of the university brought Greek texts back from Venice, where he had been the Ambassador to the French king François I.

      
        [image: image]
      

      
        Avicenna’s far-reaching and enduring influence is evident in these stamps from around the world, commemorating Avicenna’s millennial birthday in the 20th century. From top left: Union of the Soviet Socialist Republics, Dubai, Republic of the Comoro Islands, Kuwait, Tunisia, Mali, France, Germany, Turkey, Algeria, Egypt, and Poland.
      

      A brilliant polymath, ibn Sīnā was considered as al-Shaikh al-Ra’is—the Prince of Philosophers—in his own lifetime. He summed up all available medical knowledge, submitted it to scrutiny through careful and repeated clinical observations, and duly recorded, compared, and studied resulting data in order to distinguish recurrent facts and correlations. When necessary, he departed from received knowledge, which he did not credit with special authority because of its antiquity, the prestige and aura of its author, or any other reason. However he did not reject received knowledge en bloc, as did Theophrastus Bombastus von Hohenheim, better known as Paracelsus (1493–1541), who threw out all books of medical authorities—including the Qānūn—in a spectacular auto-dafé.

      Since then, the medical heritage of the past has often been dismissed and is now almost forgotten. Returning to one of this era’s major accomplishments and reading it with a critical eye is what the authors of the present translation of the Qānūn offer here. They provide a new way at looking at a well-known work that may seem to have nothing to offer present medicine and the medical world. Just like Avicenna, the authors read the text in its original language, without being caught in the fallacies of available translations. They have perused its many commentaries and studies and have submitted the teaching of the Shaikh to a careful medical examination in light of the most advanced knowledge of present day.

      The results of this new reading—which unlocks ibn Sīnā’s proposals with the keys of contemporary, cutting-edge medical knowledge—will probably surprise. But one should think about the Fortuna of the Qānūn and reflect on the meaning of its tradition through the centuries, the languages, and the populations that used it as a basis for their medicine—and still do so in several areas of the world—and question apparent certainties, exactly as ibn Sīnā did. Tradition, particularly in the field of medicine, is a sign of efficacy in spite of Paracelsus.

      ALAIN TOUWAIDE is the cofounder and scientific director of the Institute for the Preservation of Medical Traditions. For four decades he has researched the Mediterranean medical traditions from antiquity to modern science, with a special focus on the Greek, Latin, and Arabic traditions. He has visited all major and less-known libraries preserving collections of medical manuscripts worldwide and has been affiliated with the Smithsonian Institute for ten years (2002–2011). His pioneering work has been supported by the National Institutes of Health and has been recognized in recent years with the 2003 Award for Achievement in the Behavioral Sciences granted by the Washington Academy of Sciences, his election as Fellow of the American Association for the Advancement of Sciences in 2009, and his election as Overseas Fellow of the Royal Society of Medicine of the United Kingdom in 2011.

    

  
    
      Preface

      Many have long come to admire and appreciate Avicenna’s medicine because it offers a wealth of clinical solutions as well as a most comprehensive pharmacopoeia of herbal remedies. Further, in our own original work of translation we find his explanations of biological and medical concepts, as well as the theoretical basis of medicine, to be among the best features of his writings. This aspect of Avicenna’s work has never been emphasized before.

      Among the goals we set for this book was to provide a fresh translation of Avicenna’s Canon of Medicine, directly from the original Arabic script, that preserves the true spirit and accuracy of the book. For this reason, we carried out a translation of the original Arabic text by using two editions of his first book, the Cairo (1294 AH*2) and Rome (1593 CE) editions. By adding our own explanations and commentaries, we aim to elucidate the concepts and terminology of the Unani medicine, or Greco-Arabic-Islamic medical system, as we can come to understand them in light of modern sciences and as physicians as well as scientists—a distinction that Avicenna frequently and explicitly points out in his work. In so doing, we do not shy from identifying what may be seen as “outdated” terminology regarding such terms as spirit and spirits, as well as the lack of other features, such as organ differentiation.

      The presence of conceptually rich and sophisticated content in Avicenna’s Canon of Medicine is not surprising since he was a well-rounded “Renaissance man” (even before the Renaissance in Europe), knowledgeable of all the sciences and philosophical systems of his time. His medical writings aimed to rid medicine of superstition and base it on empirical observation, objectivity, and rationalism. Readers will come to discover how fascinating are his explanations of biological phenomena, such as those on aging in relation to hydration and energy, which are in total congruence with our modern scientific knowledge. When seen in proper translation, it is often stunning how Avicenna and Greco-Arabic-Islamic physicians before him, such as Hippocrates, Galen, and Rhazes, reached such superb understandings of biology with little technical instrumentation and no molecular biological knowledge.

      Nonetheless, the rational, sophisticated synthesis and integration of basic science and organismal biology show Unani medicine, as described by Avicenna, as a true systems biology paradigm that also serves as a model for the practice of truly individualized medicine. Chapter after chapter, the reader will be amazed by the comprehensiveness and organization of the topics and by the consistent emphasis on prevention of disease and preservation of health.

      Another important aspect of Avicenna’s work will strike readers of this book, particularly those who follow progress in medicine. In many cases, only after the expenditure of millions of dollars, using the finest, cutting-edge technologies, modern biological sciences have ultimately reached the same conclusions that Avicenna and other ancient scientists were able to reach thousands of years ago. For example, one of modern biomedicine’s latest conclusions, that cellular energy, as generated by the mitochondria, is a main key to the proper functioning of tissues and the health of the organism, can also be seen as a major theme throughout Avicenna’s Canon, when properly translated and understood.

      This book also addresses how physicians such as Galen and Avicenna employed keen observation to formulate general explanations, even in the face of a lack of any data at a biochemical level. In these particular situations the genius of Unani physicians was revealed in producing (or formulating) the most sophisticated hypotheses. Take for example the concept of spirit (rouh [Arabic]), explained later in the book, and theory of humors, among the most controversial in Unani medicine. Avicenna gives the spirit a purely physical definition as a lightweight entity and rejects any metaphysical circumscription of it.

      Unani’s theoretical and practical knowledge is based on humors. Throughout the Canon, Avicenna invokes the humors as real entities responsible for health and sickness. Many of the writers who had dismissed the humoral theory, or consigned it to the scrap heap of medical history, simply did not understand what is meant by the humors; for example, they erroneously assumed that the humors are meant as blood constituents or substitutes, but they are not. They are simply nutrients that provide the building blocks of the blood. Our new understanding of Avicenna’s humors, as presented in this book, reveals that the humors can now be seen as the biochemical classes known today as proteins, lipids, and organic acids. And humors are the macromolecules of the food we eat after they have been absorbed from the stomach and the intestines and gone into the bloodstream. Meanwhile, modern biomedicine has still not identified thousands of the biomolecules that exist in the blood,*3 and scientists working on identifying blood proteins using mass spectrometry tell us that nearly half of all the compounds from human specimens have not yet been identified! So, perhaps there is a need for the ancient understanding of Avicenna’s humors as a timeless, empirical, functional, and holistic basis for human health, while modern medicine still struggles to make sense of the whole while hunting down (and still searching for the many missing) individual parts.

      Another aspect that exists in Unani medicine, but is missing in our current Western medical system (WMS), is evaluation of the actual 
quality of the biological compounds present in the bloodstream, not just measuring the presence and levels of biochemicals. In WMS the focus is on measuring the quantity of biomolecules; however, Unani theory and practice deals with 
both quality and quantity. You will find this point to be well illustrated throughout the book, where the description of humors and treatments addresses their harmful physical forms (i.e., their quality) as well as their quantity or concentrations. To our knowledge, there are no similar criteria in the WMS; it is about time that the
qualitative aspects of biomolecules be considered in the assessment of health and prevention of disease as done in Unani and other traditional medical systems for millions of people over thousands of years.

      In addition to presenting this fresh look at Unani medicine, which is of vital contemporary interest and importance, the reader will also gain insight into the medical knowledge and practice of the eleventh century, understand the centrality of prevention for a healthy lifestyle, expand awareness of the interplay of medicine and biology, and better understand the human body and its management.

      Above all, the reader will recognize that the Unani model of individualized medicine is both a way of thinking and a framework of practice, see it as an art that once dominated the clinical relationship between the patient and the physician, understand that such a model is desperately needed now, and realize that individualized medicine can be brought back with knowledge already at hand.

    

  
    
      INTRODUCTION

      Why Revisit a Thousand-Year-Old Book?

      Why would three twenty-first-century medical scientists from well-known institutions want to write about the state of medicine in the eleventh century? To many practitioners of complementary, alternative, and integrative medicine, as well as open-minded scientists and physicians, there are very good reasons for revisiting Avicenna’s works. What yet have we have missed and should still come to know from the Canon? How will the knowledge of Avicenna help us live healthier lives?

      For scientists, one important aspect is to know how the integrative medicine of Avicenna’s time can now be interpreted and applied in light of our twenty-first-century knowledge. The Canon is not merely a medical history of its time, but rather a basis for understanding human health and disease in an integral, panoramic approach. In our era of reductionistic medicine and thinking, the need for an integrative medical model, to balance the reductionistic modern medical paradigm, cannot be overstated.

      One of the major reasons to have embarked on this work is our attempt to add to the discussion about the current state of medicine in the twenty-first century by bringing into focus the medical philosophy of Avicenna. His philosophy of individualized medicine is different from what is promoted today as such. He recognized the patient as a whole being rather than a collection of separate parts.*4 Today’s severely exaggerated concept of individualized medicine is not about understanding the individual pathophysiological disease process of the patient, but rather about tailoring of drug treatments for “disease management,” not personal health management.

      Although there remain many admirers, modern critiques of Avicenna’s medicine are tainted by distortions and misinterpretations of his medical concepts. The repeated dismissal of these concepts has cast a distorted light, and a dark shadow, on ancient medical knowledge. We can help to set the record straight by elucidating the key concepts that are considered the backbone of Avicenna’s medicine. We present in this book the original words of Avicenna, as well as our current interpretations of them. In so doing, we show that the Unani medical system is sound. For example, and as we show in detail later, Avicenna presented a well-developed concept of disease. His system of pathology was based on figuring out the causes of illness, not focusing on the symptoms or the end-stage appearance of damaged tissues, as modern allopathic medicine emphasizes.

      He treated patients by eliminating the causes of illness in a safe, nonharmful way. Even when it came to infectious diseases, he attributed the effects of microorganisms (he called them malicious bodies; we called them germs) to the body’s weakness and its receptivity to infection, or “host factors.”

      But the biggest controversy in Avicenna’s system was generated by attacks on the humoral concept of body fluids. Most recent writers and critics of the humoral theory of disease seem to be confused about what the humors really are, and may not have read any original descriptions of them.†1 In this regard, there are questions that beg to be asked: Why did all the seemingly brilliant physicians of the past accept the humoral theory? How were these physicians able to successfully diagnose and treat patients on the basis of humoral imbalance? Today Unani as well as ayurvedic physicians are still successfully treating patients using humoral diagnosis!*5 If the theory is totally wrong, how did it survive for thousands of years?

      
        AVICENNA’S LIFE AND CONTRIBUTIONS

        As if predicting his future fame, Avicenna recorded his autobiography from early on, and later the task was taken up by his student and follower for twenty-five years, Abd al-Wāħid Jūzjānī.†2 4 There are more details available about Avicenna’s life than any other ancient physician or philosopher. He is called the al Sheikh al-Rais, or the Chief Teacher. Avicenna was born Abu Ali Al-Husain ibn ‘Abd-Allah ibn Hasan ibn ‘Ali Ibn Sīnā in August 980 in a large village near Bukhārā called Kharmaithan (the Land of the Sun). His father was from “the glittering” city of Balkh 
([image: image]; Bactra in Greek, home of the Bactrian camel, in today’s northern Afghanistan), an important commercial, cultural, and political metropolis. It was also a center of religious and intellectual life where ancient Zoroastrianism, Buddhism, Manichaeism, Nestorian Christianity, and early Islam coexisted.

        Avicenna spent his formative years in Bukhārā, where he showed early signs of talent; he had memorized the Qur’ān, as well as most of the Arabic poetry he had read, by the age of ten years. He learned Indian arithmetic (calculus and algebra) from the neighborhood grocer and studied Islamic jurisprudence on his own. Abu 'Abdallāh an-Nātelī, a leading philosopher of his time, educated Avicenna in the sciences and advised the father to encourage him to concentrate on learning. After Nātelī, Avicenna studied sciences on his own with the help of commentaries; he read Plato, Aristotle, and Ptolemy. He took up medicine at the age of thirteen years under Abu ibn Mansur and Isā ibn Yāhā, read available books, and did not find it to be a difficult subject. He was sixteen years old when he started visiting and treating patients.

        At age seventeen, Avicenna was called to help in the treatment of the Samanid amir (emir) of Bukhārā, Nuh ibn Mansur, who was gravely ill and whose physicians had abandoned all hope for his recovery. To the astonishment of the other physicians, Avicenna was able to cure the amir. The amir rewarded him by appointing him as a court physician and gave him permission to use the dynastic library, which at the time contained one of the world’s best collections of manuscripts and books. His scholarly work was done by night because during the day he was busy with the amir and had no time.

        Upon the death of his father, Avicenna, then at the age of twenty-one years, left Bukhārā and went to Gurgān. There he started on the first book of his Canon and finished it later while in Isfahān. In Hamdān, every night at his home, Avicenna held a circle of study where his pupils read one part of the Canon and one part of Kitāb al-Shifā (The Book of Healing), which is the longest of his extant works.

        Some sources attest to Avicenna’s handsomeness and striking physique. Although he was praised for his knowledge, he was neither modest nor endearing and had great self-confidence and a flaring temper. He demanded quick wit and perfection from people around him and was known to go over his writing several times.

        Of the two hundred books attributed to Avicenna, half are considered genuinely authentic, and fortunately the most significant of them survived. With the documentation of his student, Jūzjānī, we are able to construct the chronology of his writings. He wrote mostly in Arabic and only a few books in Persian. His style was discursive rather than assertive, more lucid than other scientists’, and he is also credited with the development of a new philosophical style and terminology. He also introduced more precision in the use of Arabic terms. Sixty-eight of his works are on theology and metaphysics, eleven on astronomy, philosophy, and physics, four on poetry, and sixteen on medical sciences. His second most famous book is Kitāb al-Shifā, which is an eighteen-volume philosophical encyclopedia dealing with almost every conceivable topic. Avicenna’s medical works earned him the title Prince of Physicians.

        The Canon is still in print and is actively used at the Unani medical schools of India and Pakistan. His book al-Adwiyah al-Qalbīyeh (The Heart Remedies) was the first ever written on psychopharmacology. Some of his other medical works are The Book on Psyche, Relationship of Body and Mind, and Origin of Grief and the Interpretation of Dreams.
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          Abū Alī al-Husain ibn Abdullāh ibn Sīnā (980–1037), more commonly known as ibn Sīnā or Avicenna. Portrait by Coco K. Tang, 2011.
        

        The conflict between reason and divine revelation dominated Avicenna’s time and shaped his philosophical contributions. By seeking refuge from pure Aristotelian reason and from religious dogma, he arrived at a synthesis that placed him at the helm of philosophical thought.

        For a physician, his death came in the strangest of ways. While on a military mission with the amir of Isfahān, he developed a severe colic and treated himself with excessive rectal injections. The side effects of the treatment hurt his intestine, and he died in 1037 CE of the complications of an ulcerated and perforated intestine.

      

      
        TRANSLATIONS AND TREATISES OF THE CANON

        Avicenna wrote his Canon in Arabic, the dominant language of science at that time, and since then, there has not been an English translation of the Canon of Medicine directly from the original source.*6 All the English translations were done from other translations—into Latin, Urdu, and Farsi—but these translations have failed to capture the spirit of the book. As native Arabic speakers (M. S. A.-A. and H. A.), we are in awe of the elegance of the original text. One of our colleagues suggested that all students of science should read the Canon to learn good scientific writing and expression.

        Avicenna was successful in introducing precision in the use of Arabic terms. Before him, al-Kindi and al-Farabi†3 had attempted to do so, but their efforts had taken the form of aphorisms according to Soheil M. Afnan‡1 (see footnote 8 in Afnan’s book). Avicenna’s thought and writing are characterized by his passion for classification; his intricate subcategorizing surpassed that of any Greek author, and it is where the medieval European philosophers learned the method.

        It is important to point out that any translation and interpretation of Avicenna’s Canon is also a reflection of the understanding of the translators. A literal translation of some parts of the Canon is pragmatically difficult for the reader to put into proper context, and some concepts are hard to grasp without a broad knowledge of biology. Therefore, we attempt to clearly phrase Avicenna’s work as it makes sense to us and to interject our own explanations where we feel that they will be useful for the reader.

        Avicenna’s career and writings are particularly inspiring for his collection and synthesis of knowledge from the entire known world, his emphasis on the practical application of medical principles (the need to apply knowledge to heal the sick), and his preservation and dissemination of learning to take medicine forward.*7 Modern advances in the new sciences of molecular biology, biochemistry, physiology, and pharmacology have not replaced or diminished the basic tenets of Avicenna’s system; to the contrary, they have revealed to us the need to explain them in light of contemporary knowledge and to find a way to reconcile the two. Actually, the WMS may benefit from taking a fresh look at Avicenna’s medical concepts, for they appear to be supported by modern scientific knowledge.

        For over a thousand years, Avicenna’s Canon has been recognized essentially as the authoritative encyclopedia on the Greco-Arabic-Islamic medical system. As a comprehensive body of work that encompasses theory and practice, it follows the teachings, interpretations, and writings of Hippocrates, Galen, Dioscorides, Rhazes, Tabari, and Almajusi.†4 Beyond this, the elegance of its language and precision of terms, as well as the logical classifications and discussions of the topics, propelled the Canon to surpass other medical books. There is a plethora of scholarly commentaries and books on the Canon, many confined to the first book, containing the fundamental theories and problems of medicine.
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          Reader’s Note on the Books of Avicenna’s Canon
        

        Avicenna’s full Canon is comprised of 5 volumes or Books:

        Book I: General Matters of Medicinal Science

        Book II: Single Drugs

        Book III: Diseases Specific to Organs

        Book IV: Diseases Not Specific to a Single Organ; The Cosmetic Art

        Book V: The Formulary and Aqrabadhin

        For this book, we have translated the first volume only (Book I). Within our exact translation of Avicenna’s text, Ibn-Sina frequently refers to his other books, mentioned above.
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        In the Middle East, known abridgements of the first book are Fakhr al-Din Razi’s (d. 1209) Sharuh Razi and Qutb Aldin Shirazi’s (1236–1311) Al-Tohfa al-sa’diya. Comprehensive commentaries on the Canon are Ibn Nafis’s (d. 1288) Sharh AlQarshi and Hakim Ali Husain Gilani’s (963–1014 AH) Sharh Kulliyat-I Qanun.

        In the Western world, the earliest documented encounter with the Canon was during the twelfth century through a Latin translation carried out by Gerard of Cremona (1114–1187), or possibly by Gerard de Sabloneta.*8 Gerard, an Italian who traveled to Toledo, in Islamic Spain, is considered the father of European Arabism and was the most prolific of all translators of Arabic books. An Uzbek translation of all five volumes, but without commentary, was published in Tashkent (in the former Union of Soviet Socialist Republics), from 1954 to 1960.†5 The ophthalmology section was published in German in 1902.‡2 Later in the twentieth century, Dr. Oskar Cameron Gruner translated into English the 1st Book of the Canon with the help of the Latin editions of 1595 and 1608, and published it in London in 1930 under the title Treatise on the Canon. Gruner attempted to correct many of the mistakes of the Latin version, but some tibb (Unani medicine) practitioners did not like his free translation style of blending philosophy, medicine, physics, and mysticism, and accused him of not conveying the true spirit of the Canon.*9 The Latin translation was the only European translation of the entire Canon. A better attempt at producing an English translation was carried out by Dr. Mazhar M. Shah, whose freestyle translation from Arabic, titled General Principles, relied heavily on Urdu translations. Most recently, Laleh Mehree Bakhtiar combined the translations by Gruner and Shah of the first book of the Canon and added the parts on anatomy in her Canon of Medicine. However, her introductory comments are devoid of any scientific basis.

      

      
        THE DISEASE CONCEPT IN AVICENNA’S MEDICINE

        One of the most interesting concepts of traditional medical systems, whether Chinese, Ayurvedic, or Unani, is their nearly identical disease concept as a unifying principle for all these large and ubiquitous medical systems. It should be obvious to us now that, wherever these medical systems may have fallen short on detail, they compensated by elaborating comprehensive, coherent, and useful general concepts that remain a source of strength and a reason for their survival. Not only have their concepts stood the test of time, but modern medical science also now lends support and validation to many of them.

        As Avicenna elaborated, the disease state starts by dystemperament, which is a change in the normal temperament of an individual, or of an organ, to a new temperament that is outside the range of normal. The temperament is a product of the mixing of the four physical states: warmth, coldness, wetness (or dampness), and dryness. Therefore, a change in one will produce a change in the others. Prolonged dystemperament imbalances the body fluids, the humors, not only in quantity but also in quality. Thus, the state of disease in Unani medicine is based on dystemperament and humoral imbalance.

        As Shah stated in his translation of the Canon, the temperaments are real. We are aware now that a lack of warmth (i.e., the necessary normal range of temperature) disrupts homeostasis, as does a lack of sufficient moisture or hydration within the cells and tissues (dehydration). Differentiated cells require a constant supply of energy to maintain their proper function; a dip in the supply, whether as free heat or adenosine triphosphate (ATP), will bring down the specialized functions of a cell, and a tissue, and in severe cases, the damage will be irreversible. Not only cold exposure will produce such effects, but also infections and poisons. Excessive warmth is also produced by infections of microorganisms.

        Temperament is an easier concept to grasp than humors; the subject of humors will be dealt with in the next section. The three major traditional medical systems mentioned above (Chinese, Ayurvedic, and Unani) are based on the temperament and humoral concepts, which makes one wonder how such concepts evolved independently among the three systems and survived for thousands for years, and how physicians used them, and are still using them, to successfully diagnose and treat patients.

        In WMS, the temperaments are considered obsolete and therefore are rarely invoked as the causal agents of a disease. The humors have been replaced by precise molecules such as cholesterol, hemoglobin, and dozens of other measures that appear today on any routine blood work. So, the general health or sickness profile of the Unani concept, based on either dystemperament or humoral imbalance, or both, has been replaced by a series of single, isolated indicators as the basis for diagnosis and treatment. It is exactly here that the modern physicians fail to connect the details supplied to them by the remarkable achievements of modern science. And here the medicine of Avicenna offers a rationalization that is currently missing in modern medicine. We have seen physicians who take the route of using recent technology to translate technical data into the Unani medical paradigm for the diagnosis and treatment of illness. These are by far the superior physicians.

        Ancient and contemporary practitioners of humoral medicine worked with classes of bodily fluids rather than single components. It seems that lumping similar biomolecules together did not affect the outcome, and since the instrumentation and knowledge of that time did not permit such precise identification, they had to find a practical way of practicing medicine.

        Furthermore, while modern scientists are still debating the causes and the particulars of cancer and its development, Avicenna has speculated on the causes, classified the origins of tumor and cancers, prescribed when to apply surgery to remove a tumor or to leave it undisturbed, and recommended special diets for individuals with cancers. As we have been discovering, all of his hypotheses and observations are in line with recent discoveries about cancer.*10

        Whether one agrees with all, some, or none of Avicenna’s tenets, there is no doubt that his disease concept in Unani is a sound one. It is truly amazing that an eleventh-century physician could have had this incredible power of observation, understanding of biological nature, and ability to synthesize and communicate his science. This truth logically makes one wonder whether we really need to expend all the trouble, time, and expense on the latest state-of-the-art technologies to effectively diagnose a disease!

      

      
        THE HUMORS: ARE THEY TRULY THE ENIGMATIC FLUIDS OF THE BODY?

        There is not a more misunderstood concept in the history of medicine than the humoral theory. One of the large misconceptions is that the humoral theory started in Greece in the fifth century BCE with the works of Hippocrates and was expanded on by Galen. Such complete attribution to the Greeks is very common in the Western literature since most writers do not bother to check pre-Greek resources nor do they have access to non-Western literature. However, the Western humoral theory dates back to the ancient Egyptian and Mesopotamian physicians. The ancient Egyptians had a well-developed four-humor theory in practice when the Greeks had only three. It was Thales of Miletus (ca. 640 BCE–546 BCE) who studied medicine in Egypt and added the fourth humor, black bile, to the Greek medical system to bring it into line with the Egyptian.*11

        The word humor is derived from the Greek word chymos and its equivalent in Latin, humor. Its literal meaning is “fluid,” so the common interpretation of humors is that they are bodily fluids that are essential for its proper function. However, the Arabic term for humors as 
used by Avicenna and others is akhlāt ([image: image], singular khālt,
[image: image]), which has a different meaning than “fluid.” Akhālt means “mixtures,” and although Avicenna defined them in general as “liquidy substance,” this may not apply well to black bile humor and some other abnormal 
humors. The Arabic meaning of temperament (mizāj, [image: image]) is the “qualitative mixture” built from the elements (hot, cold, wet or damp, and dry and their combinations) and confers the elemental characteristics on the body. The humors in the body according to Avicenna originate from the digested food, and their characteristics and actions depend on the nature of the ingested food, the digestive processes, their physical form (i.e., quality), and their interactions within the body. So in a modern interpretation, the humors are not the blood components, as some have interpreted, but rather the chemical classes derived from food such as carbohydrates, proteins, lipids, organic acids, and their intermediates, which replenish the body with nutrients carried in the blood. Abnormal humors result from the incomplete breakdown of these classes of molecules in the bloodstream, or their aggregation (polymerization) and precipitation.

        There are four major humors: blood (dām), phlegm (bālghām), yellow bile (sāfrā’), and black bile (sāudā’). The characteristics of each humor, like temperaments, are associated with those of one of the physical elemental qualities (hot, cold, moist, and dry). Thus, blood humor (dām) is hot and moist, phlegm (bālghām) humor is cold and moist, yellow bile (sāfrā’) is hot and dry, and black bile (sāudā’) is cold and dry. The proper balance of the humors within the body determines the health state of the body and mind, that is, the humors determine the physiological state of health.

        Avicenna wrote an elaborate description of the humors, which we explain in detail in the Fourth Lesson of the First Art. The humoral concept is not as simple as some critics of the system may lead us to believe; there is a sophisticated classification of the humors that divides them into normal humors (the good balanced humors) and the abnormal imbalanced ones, and there are subtypes under each of these types. According to Avicenna, humors originate in the body by the digestive processes of ingested food that take place in the stomach, liver, blood, and tissues. He views digestion as a cooking process that breaks down the food into various components where the conditions of digestion determine the physical characteristics and quality of the end products. Therefore, the humors are the available (or resulting) products of four digestive processes that take place within the body. Digestive conditions and food composition determine the proportions of the food that will be converted into each humor. For example, moderate digestive heat is conducive to the generation of blood humor from moderate food (neither hot nor dry), black bile forms if the food was heavy, dry, and especially hot, and yellow bile is generated from slightly hot and sweet fatty food through prolonged digestion, while underdigestion (i.e., insufficient breakdown) produces phlegm from heavy, moist, viscous, and cold foods.

        Galen and Avicenna recognized that water is the milieu in which the humors are suspended, as they also recognized that blood is also the carrier of the breath pneuma (in Greek), or rouh (in Arabic), but did not attribute the presence and circulation of breath to any of the humors. One can interpret the last point to mean that their view of the humors was strictly related to nutrients circulating in the blood, or simply that it was beyond their knowledge at that time to speculate on the interaction of the blood or humors with breath.

        Matching Avicenna’s description of the humors with our current knowledge of biochemistry, one may conclude:

        • Blood humor is homologous to peptides (small proteins made of amino acid, the building blocks of proteins).

        • Phlegm is homologous to macromolecules of peptides and proteins.

        • Yellow bile is homologous to fat.

        • Black bile is homologous to all other residual macromolecules such as nucleic and organic acids and other byproducts of metabolism such as lactic and uric acids.

        Avicenna also explained the transmutability of some of the humors from one form to another; for example, phlegm may become blood humor with proper digestive heat, the breakdown of three of the humors by excessive heat transforms them into black bile, and the four humors may give rise to their own abnormal and harmful forms when the proper conditions that are favorable to good health (fresh clean air, food, and water, movement and rest, sleep, etc.) are inadequate.

      

      
        AVICENNA IN THE TWENTY-FIRST CENTURY

        It is important to keep in mind that our current Western medical system is an extension of the Greco-Arabic-Islamic system. Not only were the Latin translations of Arabic medical books pervasive throughout Europe, but Avicenna’s Canon was also a standard medical textbook in several prominent medical schools as Leipzig, Louvain, Montpellier, and Tubingen. The medical curricula at the Universities of Vienna and Frankfurt-on-Oder were structured according to the Canon. Many leading Western Renaissance physicians were influenced by the Unani tibb system—for example, Jean François Fernel (ca. 1497–1558). His “crowning work,” Universa Medicina, composed of three parts, the Physiologia, the Pathologia, and the Therapeutice, uses the classical Unani principles as the basis of his medical philosophy. Fernel, like Avicenna, used the elemental attributes to explain the body’s temperaments, humors, powers, and faculties in a holistic approach that we may now call systems biology.*12

        We are aware that Avicenna’s work, albeit based on observation and analysis, was not perfect; however, when viewed as a functional system, it is certainly a sound one. It still has a lot to offer humanity that may well benefit from its application to daily life, for health preservation, and for treatment of medical problems. The biggest challenge now posed is to understand this system according to the way its masters originally intended. The mindset of tenth-century scientists and physicians is different from that of their twenty-first century counterparts, and thence lies one challenge in the interpretation of Avicenna. Nothing illustrates this challenge better than the differences in the Unani disease concept and approach to treatment in comparison with those of modern medicine.

        Avicenna, like Hippocrates before him, wrote about medicine in order to bring objectivity to medicine and remove superstition from medical theory and practice. He clearly defined “spirits” as light objects and not as some mysterious entities that defy definition, which we now can see as the oxygen in the air. He predicted the presence of microorganisms and attributed some illnesses to the “malicious bodies” (germs) that can move into the body from soil and water and corrupt its functions.

        Other attributes that make the Canon interesting reading are the summary statements that Avicenna inserted throughout the book. He summarized the relationship of heat and water to life in one statement: “Life is sustained by heat, and grows by moisture.” One can recognize within the Canon some of the broad theoretical blueprint for research topics in modern biology. The search for the “spirits” lead the scientists of the eighteenth century to discover oxygen, which later elucidated the process of respiration. The French chemist Antoine-Laurent de Lavoisier stated, “Respiration is a slow combustion of carbon and hydrogen, similar in every way to that which takes place in a lamp or lighted candle and, in that respect, breathing animals are active combustible bodies that are burning. . . .”*13 This line of investigation ultimately developed into the field of cellular energetics during the first half of the twentieth century. The first decade of the twenty-first century has witnessed the revisiting of cellular energetics to explain issues with cancer, degenerative disease, and drug toxicities. The focus of this trend is to determine the role of the cell’s powerhouse, the mitochondrion, in health and disease. Over the last three thousand years, the ancient Egyptians and Mesopotamians, then Hippocrates, Galen, Rhazes, Avicenna, and others have been pointing us in the direction of body energetics as a major factor in health preservation and disease. However, only recently have modern biomedical researchers taken this concept seriously to begin working on its molecular and signaling pathways. Perhaps they are finally on their way to reaching the same conclusions that are in Avicenna’s Canon!

        At this point, it is appropriate to quote Gruner, who wrote, “Advances of modern sciences in molecular biology, biochemistry, physiology, and pharmacology have not replaced or diminished the basic tenets of Avicenna’s system; to the contrary, they have revealed to us the need to explain them in light of the new knowledge and find a way to reconcile the two.”*14 Finally, Avicenna’s Canon brings an uncommon universality to medicine in both theory and practice that he himself may never have imagined. As Afnan elegantly put, “As many like to claim Avicenna, he proves over and over that he is universal.”†6

      

    

  
    
      CHAPTER 1

      Concepts of Unani Medicine

      
        • • • • • • • • • • • 
      

      
        
          A Primer
        
      

      Although the predecessors of the current Western medical system (WMS) descended from antecedents within the Unani tradition, the WMS certainly does not presently resemble the classical Unani medicine in any aspect—not even in the concepts that form the bedrock of Unani theory and practice. The two systems now are so different in theory and practice that they appear to have evolved from two different origins. As it evolved from its predecessors, the WMS medical community slowly abandoned the theoretical frameworks represented in Unani for what it thought would be more precise markers of disease.

      Instead of using the classes of humors as indicators for health assessment, the WMS has now adopted a long list of single blood markers (or individual blood markers, i.e., glucose, cholesterol, triglycerides, C-reactive protein, etc., referred to as laboratory tests in the clinical jargon). This shift from the historic emphasis on changes that can be observed within a class of markers (i.e., the humors) to that of only single, isolated, biochemical markers has helped transition the WMS to a new reductionist framework of disease diagnosis and management, as well as one-drug-fits-all treatments that differ from the fundamentally preventive and personalized care of Unani medicine.

      The blood markers of clinical tests today are mainly used to confirm the presence of illness. They are not used as a preventive tool and do not emphasize population variations, let alone individual specificity. A given disease may often arise through different pathways (a process described as heterogeneity), which gives rise to several subtypes; therefore, single biochemical tests of “biomarkers” are not good indicators of the disease process or its subtypes. In the WMS, what is labeled as a disease, pathologically, is based on the abnormal appearance of tissue cells under a microscope. When the dynamic homeostatic processes of the body are disrupted, creating functional complaints (which can be observed empirically as in the Unani tradition even before the result is biomedically defined as “disease”), the tissue cells eventually respond by becoming abnormal, losing their normal appearance. There are only a few ways that the cells can change in response to disease processes, and standard tissue “pathology” appears relatively late in the process, after the tissues have exhausted their energetic and metabolic means of responding (or reacting) to the disease and trying to maintain homeostasis and “normality.”

      Additionally, other available biomedical tools have been unable to clearly discern molecular variations and define the boundaries of the disease process to predict its course. Furthermore, the WMS tests cannot be used for early detection of serious illnesses like cancer since they are poor markers of early disease transformation.*15 Thus, the WMS physician must work without time-tested theories and tools to help make an independent assessment of health status, and has now become a “manager” of disease who must primarily or solely rely on expensive testing machines to diagnose and assess recovery and progress. Physical examination and diagnosis of the WMS patient have been replaced by reading test results, which, in any case, are already delayed messages from a point past where the patient is now.

      The effect of the current WMS paradigm on the pharmaceutical industry turned out to be catastrophic (for the patient). The rash of drug recalls that has been beleaguering the pharmaceutical industry in the last twenty years is a direct manifestation of drug design based on an incomplete and often incorrect biological and clinical paradigm. Why has the pharmaceutical industry not been capable of producing new drugs that are safe and without severe side effects, that would represent true “therapeutic breakthroughs,” like we were used to seeing in the middle of the twentieth century? Why are the “blockbuster” drugs of recent decades not the safe, therapeutic “breakthroughs” our parents had come to trust in?

      The unfortunate fact, coming out of the side effects of many drugs, is that they damage the mitochondria, the energy generators of the cells, thus, in the timeless terms of Unani medicine, “extinguishing the innate heat of the affected organ.”*16 As the reader will discover in this book, problems that affect the mitochondria are the basic cause of disease; as Avicenna long ago stated in the 3rd Lesson, 2nd Art, “When the organ function becomes abnormal, then there is a problem with its energy, and a problem with organ’s energy causes a disease in the organ.”

      The conceptual framework of Unani medicine encompasses universal principles. Avicenna repeatedly asserts and highlights in his Canon that these principles are borrowed from the relatively sophisticated physical sciences of his own era. And that the physician does not need to prove their validity because it is the scientists’ duty to do that, and not the physician’s. That also implies that in understanding biological function and metabolism we should be able to use physics as the basis for chemistry, inorganic chemistry as the basis for organic chemistry, organic chemistry as the basis for biochemistry, biochemistry as the basis for molecular biology and cellular physiology, cell physiology as the basis for biology and physiology, and biology and physiology as the basis for medicine. Instead each of these fields of study, while required, is isolated from the others and does not compute in terms of the concepts and terminology (jargon) of one another. Anyone who has gone through premedical, medical, and postgraduate medical training struggles in vain to discover any underlying concepts and principles that universally apply. Instead, studying each part is like starting over, studying a new language, and often with a new alphabet!

      As quaint as it may seem, in our modern medical “tower of Babel,” the consistent concepts of Unani medicine include the elements, temperaments, humors, “spirit,” and innate heat. Avicenna accepts these concepts as axioms since according to him they have been proven by the scientists (whom he calls the natural philosophers, as we in the West did until the nineteenth century; scientists in those days were still called philosophers).

      As we discuss in several places in this book, the Unani concepts have stood the test of time, and they are on solid ground from a scientific point of view. The theory of evolution provides a modern framework for biological sciences, where explanations of biological phenomena are compatible with evolutionary biology (called Darwinian medicine and evolutionary medicine). The same compatibility may be applied to Unani concepts; the medical practice and its pharmacology are functional within this conceptual framework.

      Readers who are knowledgeable in the theory of evolution will also realize that Unani principles are compatible with the evolutionary framework. Take, for example, the Unani emphasis on innate heat as the measure of health; it is an extension of the fact that symbiotic evolution of the eukaryotic cell provides a better supply of energy to the cell and enables it to carry out differentiation and specialized functions. Without adequate energy production in the cells (i.e., innate heat), cells do not function properly, and that is the Unani definition of disease (see 3rd Lesson, 2nd Art).

      Drawing on the above argument, we are listing and discussing in this primer brief descriptions and interpretations of Unani concepts and a few important terms that are used and repeated in the 1st Book of the Canon. We aim here to facilitate the reading and understanding of the translated original text.

      
        NOTE ON THE CURRENT TRANSLATION

        The current translation is of the 1st Book of the Canon, which is largely considered among the best on the theory of Unani medicine. In addition to the theoretical issues, the book encompasses many procedures for disease prevention and health preservation. We have kept the style, as much as possible, close to the original by aiming for clarity. The original writing style of Avicenna is precise, consistent, accurate, and scientific; he has been known to rewrite and edit his work several times before sharing it with his students. Where the knowledge was not supported by clear evidence, or he himself did not have direct experience, Avicenna uses “may be” to denote that, as you will see in the text.

        We have adhered to the original organization of the book. However, we have opted to keep out the part on anatomy because we felt that it does not add to the understanding of Unani principles, and it has been superseded by existing (or modern) publications on the topic. The Arabic and Farsi (Persian) names and terms have been placed next to the English translation to facilitate for researchers comparison with the original text. The scientific names of plants have been added after the English names to lessen the ambiguity about the exact plants that Avicenna had listed. Terms and names as well as other Arabic or Farsi words are listed in a glossary at the end of this book. We believe such a glossary is helpful to those who like to refer to the original text or plan on working on similar books (or works).

      

      
        TERMINOLOGY OF ELEVENTH-CENTURY SCIENCE

        The state of knowledge and the lack of sufficient scientific instrumentation in the eleventh century were limiting factors for the resolution of many issues of the time. To compensate for such shortcomings, the scientist of that time resorted to deductive reasoning, observations, and descriptions to fill the void. Such an approach produced occasionally ambiguous terminology that broadly defined phenomena, concepts, and processes. Despite some ambiguity, the terminology was mostly accurate and reflected a wide consensus of the scientists of the time, and even that which extended over a period measured in hundreds or thousands of years. Although old terms like spirit, humor, and elements seem to us as inaccurate generalizations that do not stand the scrutiny of today’s scientific rigor, a closer analysis tells us that they are descriptive terms for the unknown of that time, for now we can translate them as follows:

        • spirit as referring to oxygen (in fact, inspiration can describe taking a breath or being filled with spirit—a connection among mind-body-spirit that the ancients understood better than we do today)

        • humors as referring to classes of biochemical compounds in the human body, and

        • elements as referring to the physical states of matter and their corresponding characteristics.

        There are more such terms in Avicenna’s writings. In this primer we are focusing on the elucidation of some Unani concepts and terms that may become problematic when casting them into the same current usage of the terms, in order to bring out their original meanings as intended by Unani physicians.

      

      
        CONCEPTS IN UNANI TIBB: MODERN EXPLANATIONS

        
          [image: image]
        

        
          The Elements: The Four-Element Concept
        

        The well-known cliché about the elements that is repeated over and over is that the ancients thought that all matter is made of four elements. This is actually a blithe distortion of the real meaning of the term and its intended applications. Traditionally, the English translations of the term had ignored the other terms that are actually more informative, as is discussed in the introduction of the 1st Art in this book.

        There are a number of terms listed by Avicenna, such as origins and basics, that denote that these objects can not be divided into smaller units retaining the same characteristics. The eleventh-century scientists were aware of elements such as iron, copper, gold, silver, and such as elements in our modern sense. However, the four-elements concept is a different system of classification of matter than is our periodic table of elements; it is based on the physical state (solid, liquid, gas, energy), acceptance or rejection of moisture (wet, dry), acceptance or rejection of heat (hot, cold), and relationship to other elements (inner, middle, outer, mixed). Why is such a classification needed? The answer is simple: because it is compatible with the biological nature of living organisms. The physical state, heat, and water are three criteria that can describe the conditions of a biological entity—organs, structures, biochemical compounds, liquids, and such. The combinations of the three physical characteristics of the four elements give rise to the temperaments.

      

      
        THE TEMPERAMENTS

        The temperament (mizaj, [image: image]) is a concept and a method by which physicians assess the deviation of the body or any of its organs from normal homeostasis in comparison to the patient’s population, race, and species. Simply, it is the expression that Unani physicians use to tell whether the whole body or one of its organs has the right temperature (colder or warmer) and has the right amount of moisture (wetter or drier).

        There is no absolute temperament, that is, there is not one universal temperament to which we compare the health of an individual. Also, there is not one temperament that is the best or the optimum for all types of geographical locations. In modern terms, these insights from Avicenna represent the important roles of ecology and environment in the adaptation of the individual through homeostasis and the role of evolution in the adaptation of populations to maintain homeostasis. The temperament of an individual is population-specific based on the evolution of the population within a particular geographic location. The normal population temperament, which is basically the upper and lower limits of the normal range, is the narrowest of temperaments. The population temperament range is a subtype within the larger range of temperaments, and the latter is a subtype with the human species temperament range. Genders differ in their temperaments’ ranges. Also, organs of the body vary according to variations listed above.

        Abnormal temperament, called dystemperament, occurs when the body or its organs deviate in one or two of the temperamental qualities. Here is where the Unani physician has to determine the qualitative deviation (i.e., which quality is affected, the heat or the hydration) and amount of deviation (the quantity). The physician’s assessment of deviation will determine the types of medication to use and their potency.

      

      
        THE HUMORS

        The humors (akhlat, [image: image]), as Avicenna defines 
them, are the soluble substances produced from food and drink by the various digestive processes in the mouth, stomach, intestines, blood, and organs. Avicenna follows the traditional Unani classification of humors that includes four major types of humors (blood, phlegm, yellow bile, and black bile). These four humors correspond to the major classes of the biological molecules that we know today:

        • Normal proteins fall under blood humor.

        • Unassimilated and incompletely digested proteins fall under phlegm humor.

        • Fats and lipids fall under yellow bile humor.

        • Other classes, such as organic acids, nucleic acids, and metabolic byproducts fit within black bile humor.

        Normal humors may change in their quality and quantity and become abnormal humors. Take for example the low-density lipoprotein (LDL), which currently has a bad reputation due to its statistical association with coronary artery disease and the supposed formation of atherosclerosis in arteries. In the context of Unani, LDL is a blood humor, a protein that solubilizes fatty acids and carries the cholesterol molecules across the arterial wall, a normal and beneficial process; however, for unknown reasons LDL polymerizes and precipitates on the inner arterial wall, forming plaques that obstruct the blood flow, leading to cardiovascular disease and death. The polymerization of LDL transforms it from a beneficial blood humor to an abnormal phlegm humor that requires maturation to correct the abnormality. The humoral imbalance in quality and quantity is the trigger for increasing the susceptibility to illness, or it could be indicative of an existing illness.

        Critics of the humoral theory argue that the humors are undefined and that no one has demonstrated their presence in the body; others think that humors must be constituents of the blood itself. Unfortunately, such erroneous conceptions dominate the public discourse and have made their way into the print media, becoming the prevailing contemporary viewpoint on humors.

        Sadly, these opinions are also prevalent even among those who are open-minded about the use of traditional medicine. Those who claim such misconceptions have not read the original texts on humors, such as that of Avicenna, or if they have, they have not understood them. There are thousands of unknown compounds in the human body that have not yet been identified, and their abnormal qualitative and quantitative changes that contribute to disease have not yet been explored.

        Therefore, we are still faced with the same dilemma (albeit to a lesser degree, since we have now some blood parameters to work with) that the physicians of the eleventh century had to deal with; that is, how to spot the early signs of illness, diagnose, and treat when the exact chemical composition is unknown. Now that we know the general chemical classes of the humors, the question becomes, Would a humoral explanation in conjunction with modern blood and serum indicators give us a better preventive and diagnostic advantage? The readers should try to answer this question for themselves.

      

      
        RAW HUMORS AND THEIR MATURATION

        Throughout the Canon, there are many references to raw, unripe, and immature humors. Explaining this concept is important to understanding the disease mechanism according to Unani medicine because susceptibility to illness and disease development is tied to the accumulation of raw humor in the body (see the example on LDLs).

        Raw humor is a quality issue that has to be dealt with; the quality of the humor, or a metabolite in our modern biology, is an important factor in health preservation, a fact that is rarely given attention when merely measuring the 
quantity of a biomolecule. In a Western-type clinical environment, the physician or nurse may not be aware of this issue since all blood indicators they deal with are quantitative and only measured in the blood, the assessment and treatment is based on whether the test results show above or below the normal range. According to Avicenna, in many instances the raw humor may be higher in concentration within the organ, and not within the vessels, and its effect is local rather than systemic. Ironically, the difference in measuring levels in blood versus organs is well known in the practice of toxicology and forensic pathology—so that modern medicine applies these distinctions to understanding what killed someone, but unfortunately does not use this understanding to help care for the health of living patients!

        In Unani medicine, many of the treatments by diet, drugs, or manual procedures target the raw humor to loosen and mature it, which will lead to its conversion to a normal humor or get it ready for evacuation. Maturation of a raw humor is a process that involves digestion of undigested material of the humor or the breakdown of its abnormal aggregation and viscosity. The same process is applied to the waste byproducts in the body to dislodge them and get them out of the body.

      

      
        WATER IS NOT A HUMOR

        Water is an essential part of biological systems, and Unani medicine considers the state of hydration as an integral part of the four temperaments. However, the watery fraction of the blood and other substances is not a humor because it does not nourish but is necessary to soften the food and facilitate its absorption (see the discussion of humors in the 1st Art). Water assists in taking out waste in urine. An excess of water thins the humors and may cause some health problems like nosebleed and loose bowels. Loss of the water fraction from a humor causes its precipitation or combustion, according to Avicenna’s terminology (see The Humors).

      

      
        THE “SPIRIT” AND “SPIRITS”

        Avicenna uses the Arabic term (rouh 
[image: image]), which we translate 
to its closest analogy in English—spirit. However, we place the term “spirit” in quotation marks throughout the book because rouh as used in Unani medicine is not exactly equivalent to spirit (from Latin spiritus, meaning “breath”), which is actually the equivalent to the Arabic term nāfās ([image: image]). The term rouh remains for many people among the most 
enigmatic and confusing terms, and our interpretation of its use strictly follows the definition that is given by Avicenna. According to Avicenna, rouh as used in Unani medicine differs from the use of spirit in that it denotes an actual physical entity or material that exists in the air, which we have interpreted as oxygen (see Topics of Medicine).

        The confusion about rouh is cultural because it is used to confer a noncorporeal connotation. In classical Arabic, there is a distinction 
between soul (nāfs, [image: image]) and spirit (rouh, [image: image]), however, the two are used interchangeably all the time. The Greek physicians of Unani medicine used the term pneuma, which means breath. In the Arabic and Islamic cultures the term rouh is used for the “soul.”

        The meaning of rouh in Unani medicine mirrors similar homologous concepts in other ancient traditional medical systems such as the traditional Chinese medicine and ayurvedic medicine. In traditional Chinese medicine, there is qi, and in ayurvedic medicine there is prana. The four terms, rouh, pneuma, qi, and prana, are homologous; they explain the same concept, which is more or less the breath taken in during respiration. However, we now know that within that breath there is the oxygen that is needed to complete the respiratory process within the mitochondria and that without it no organism made of eukaryotic cells would remain alive. Thus, we interpret Avicenna’s rouh, and the other three terms, to be oxygen.*17 As you will see, substituting “spirit” for the word oxygen throughout the book will make perfect sense, especially for readers who are knowledgeable in biology.

        Some erroneously attribute to Avicenna the idea that the heart is the producer of the “spirit,” which is a mistaken translation of Avicenna’s writing. His exact statement is that “the heart is starting place of the spirit.” This is supported by his assertion that “there is a consensus that the brain and the liver accept nutrients, heat, and ‘spirit’ from the heart” (see the 5th Lesson, 1st Art). Here he concurred with his predecessors that the heart is, in fact, the universal distributor (we now know through the circulation) of oxygen (through the blood) to all other organs. As we have stated above, Avicenna and others before him were aware that the “spirit” comes from air, that it becomes mixed with the blood in the lungs, and that it then gets distributed, or circulated, to the rest of the body by the heart.

        The reason the term “spirits” is used sometimes rather than “spirit” is that the Unani theoreticians thought that there were several types of “spirits,” namely, “the ‘spirits’ of the functions,” and that each organ has its own “spirit” responsible for the specialized function of the organ. Therefore, the organs’ functions were not attributed to their tissue differentiation but rather to their differences in temperaments (i.e., their energy level). Since we equate the “spirit” with oxygen, then it is axiomatic that there is only one “spirit.” However, the Unani ranking of organs from hottest to coldest (as an index of innate energy) cannot be dismissed, since we know now that organs vary in the number of energy-producing mitochondria of their cells and that the shape and size of each organ’s mitochondria are specific to that organ.

      

      
        THE INNATE HEAT

        The innate heat (harārā ghareziya, [image: image]) is also referred to as vital heat, natural heat, or calidum innatum, in Latin. The term describes the heat produced within the body by the respiration within the mitochondria, which should be within a normal population range for each individual. Heat is one of two factors to which Avicenna attributes the existence of life; he states, “Life is sustained by heat, and grows by moisture.” He attributes health preservation to the maintenance of the normal level of innate heat, senescence to its weakness, and death to its extinction. Innate heat of the body and its organs is also described as a temperament on a scale between hot and cold in comparison with the individual’s population of origin.

        The relationship between the innate heat and drug treatment is reiterated in several places within this book. Avicenna explains the interaction between the medication and the body in terms of the effect of the drug on the innate heat; he states that for a drug to work “its effect within the human body [should] produce warmth or coldness unlike those of the human body” (see the 1st Section, 3rd Lesson, 1st Art).

        In addition to innate heat, there is sometimes the “abnormal heat” 
(harārā ghareba, [image: image]) that is generated due to toxins, hypoxia, or weakness of the innate heat, and results in putrefaction. The abnormal heat is a state where the innate heat is not strong enough to carry out the normal functions to their completion. According to Avicenna the innate heat ripens, digests, and turns nutrients into normal humors, while abnormal heat corrupts and ruins them. Putrefaction changes the food and nutrients temperament (moisture and heat) without converting them to normal humors (i.e., prevents them from normal assimilation). Thus, it further encourages the formation of anaerobic environments and incomplete digestion and maturation of nutrients. According to Avicenna, “If the innate heat is strong it will enable nature to mediate its action on moistures by maturation, digestion, and preservation of health, therefore, the moistures act in the proper functions and do not follow the influence of abnormal heat, thus produce no putrefaction.”

      

      
        CHARRING

        Charring, or burning, as used by Avicenna is analogous to the burning of food on top of a stove when the evaporation of water leaves charred remains. Avicenna uses the Arabic words 
ihtiraq ([image: image]) and (harq 
[image: image]) todescribe the process. The concept of charring is invoked by Avicenna to explain some abnormalities such as mental problems (epilepsy, melancholy), excessive fatigue (see the section on the effects of sleep and wakefulness: 13th Section, 1st Statement, 2nd Lesson, 2nd Art), some types of swelling, black urine, and black feces. According to Avicenna, the charring process affects the humors and turns them into unusable waste. There are three causes for the charring of humors: excessive heat and dehydration, the overloading of black bile, and hypoxia.

        Excessive heat causes the separation of the light part from the thick in humors; this process is also accompanied by dehydration (see the section on humors in the 1st Art). Avicenna writes that charring is “where the light part disintegrates and leaves the thick part” (see the 13th Section, 3rd Lesson, 2nd Art). He also adds that it usually involves the settling down of charred material since “burning is the separation of the wet material by dispersion from the dry one by precipitation.”

        Furthermore, Avicenna explains charring as the overloading of black bile that leads to the destruction of the tissue. He writes, “The excretion of the original black bile is an indicator of excessive charring and the disappearance of moisture.” Because most black bile is acidic (organic acids), the increase of acidity alters the cell functions, and its continued increase may destroy the cells.

        A third cause of charring is hypoxia. It leads to reduction in oxidative phosphorylation, thus the decrease in the innate heat and water production as well as the accumulation of lactic acid (a black bile substance). Continued hypoxia leads to the breakdown of cellular organelles such as mitochondria and the accumulation of black bile products in the cells.

        The following quotation explains the various types of heating that take place: “Heating without burning takes place often and does not cause putrefaction, and may happen before putrefaction since putrefaction stays after the dissipation of the factor that caused the initial heat; putrefaction acts on the moist humors by altering their moisture content and their normal functional temperament without converting them to any of the normal qualitative temperaments. normal warming may prepare and change the wet heat from a qualitative temperament to another that is called digestion and not putrefaction. However, burning is the separation of the wet material by dispersion from the dry one by precipitation. Simple warming is the increase in the temperature of the wet material without changing its temperament to another” (see the 2nd Art, 2nd Lesson, 2nd statement, 1st Section).

      

      
        STRENGTH

         Strength (Al-quwa, [image: image]) as used by Avicenna mostly 
refers to the metabolic functions in relation to respiration and oxidative phosphorylation, which produce ATP, the energy fuel of the cells. It also may refer to the health of the body as a whole or to an organ.

      

      
        HEALING CRISIS

        The Arabic term for healing crisis is bahran 
[image: image]. It 
is defined as the sudden change in the condition of the patient suffering from acute fever, which is usually accompanied by excessive sweating and rapid decrease in temperature. The abnormal heat of fever acts on the maturing of the superfluous matters so that they can be dealt with by the body. It is also described as a detoxification process.

      

      
        AGING AND DEATH

        Avicenna proclaims that the initial temperament the individual is born with determines his or her longevity, and he uses the temperamental health to explain the inevitability of death. Aging and dying are still enigmatic on the molecular scale to modern sciences. However, Avicenna had the broad concept figured out, and his explanation is congruent with our recent knowledge, and with new facts at hand we now can explain his reasoning at the cellular and biochemical levels. Avicenna states, “After the period of youth heat starts to diminish due to the decline in moisture, and in agreement with the internal innate heat and support of physical and psychological actions that are needed, therefore, in the absence of a natural reversal, all bodily functions reach their end” (see the 1st Art, 3rd Section, Temperaments of Ages and Gender).

        This statement summarizes the aging process that takes place in the body. The novel concept in this statement is that it ties the aging process to cellular respiration and hydration. As we explain 
(see hydration in relation to Health and Aging), the hydration of the cell is a by-product of respiration, which produces water as well as energy (any chemical combustion process combines carbohydrate with oxygen and converts it to carbon dioxide and water).

        Moisture in the cells and tissues does not come only from the water and liquids that we drink. Actually, the water that we drink may not effectively moisten all of the tissues, or it may take a very long time to reach them and moisten them. The primary source of hydration in the cells and tissues comes from these respiratory processes, such as the breakdown of glucose (through glycolysis and the tricarboxylic acid cycle), fat, and lipids, as well as amino acids, to water and carbon dioxide, in addition to the formation of ATP, the energy currency of the cell. This type of water hydration needs oxygen in order to be formed in the mitochondria, the cellular organelles that are the power generators of most of the cellular energy.

        Mitochondria, the energy-producing cellular organelles, are responsible for carrying out the cellular respiratory process, thus the number of mitochondria and their health status are directly correlated to overall health and longevity.
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        Avicenna starts the Canon by defining medicine—its components, the theoretical components of the naturals (tabie‘iat,
[image: image]), and the causes of disease (mousabibat, [image: image]). The theory of the naturals is a unifying explanation of humans and nature that explains the shared natural building elements of the universe and of humans and classifies the normal constituents and functions of a healthy individual. This 1st Lesson in the Canon is a concise explanation of the reasoning for selecting such components for the medical system. Here is the Lesson in Avicenna’s own words. To help distinguish Avicenna’s text from our commentary, the translation appears in a different font than our explanations and remarks.
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        Topics of Medicine
      

      
        
          (2 Sections)
        
      

      
        FIRST SECTION
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          Definition of Medicine
        

        I say that medicine is a science through which we figure out the states of the human body, what makes it healthy and what takes away health, so that to preserve the health when present and restore it when gone. One may say that medicine is divided into theoretical and practical, and I have made it all theoretical by saying it is a science. I then answer by saying that some professions may be theoretical and practical, and some logic is theoretical and practical, and it is said some of medicine is theoretical and practical; and it is meant that the theoretical is different than the practical; however, there is no need to explain the difference except in the case of medicine. It is unlike what many think, that one part of medicine is learning and the other is working. It is important for you to know that what I meant is something different and that each of the two sections of medicine is a science, where one is the science of the basics of medicine and the other is the science of practicing medicine. The first concerns the theory, and the second concerns the practice. The theory in the first encompasses the basics as axioms without explaining their mechanisms, such as saying that fevers are of three types and that temperaments are nine. And by practice we do not mean the actual applications of modalities, but the section of medicine where learning leads to an opinion. This opinion is directly connected to explaining the mechanism of action. For example, it is said in medicine that the hot swellings should be approached initially with a repercussive, a coolant, and an exposit,*18 followed by a mixture of repercussives and softeners, and toward the decline, only decomposing softeners should be applied—except in swellings that are produced by major organs. Such learning gives you an opinion on the mechanism of action; therefore, if you carry out these two parts you get a scientific knowledge and a practical science even if you do not perform the practical part.

        No one should say that the states of the body are three: health, disease, and a third state in between the first two, and that I have limited them to two, because if one thinks about it they find that this trinity is unnecessary, but I have not disturbed it. So, if this trinity is a must, then I say that the absence of health is sickness, and the third state does not fall within the healthy. The healthy state produces the proper functions, and these can be defined as wanted and needed. Therefore, the discussion about the third state is not beneficial for medicine, and instead should be carried out by the field of logic.

      

      
        SECOND SECTION

        
          [image: image]
        

        
          Topics of Medicine
        

        Medicine is concerned with the human body’s healthy and diseased states, and the reasons for sickness. There are reasons for health and sickness, and these may be obvious or hidden. The latter may be figured out from the symptoms; therefore, we should know the symptoms of health and disease. In real sciences, knowledge of a subject happens by knowing its causes and origins, if these were missing then by its symptoms and characteristics. There are four types of causes: physical (maddiya,
[image: image]
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