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      Chronic obstructive pulmonary disease, commonly called COPD, describes a group of debilitating diseases that cause serious problems with breathing. An estimated 35 million people in the United States have one form or another of COPD, a category that includes emphysema, chronic bronchitis, and other serious respiratory problems. COPD is the fourth leading cause of death in America, claiming nearly 120,000 lives annually. In 2004, COPD care cost the United States more than $37 billion. The number of people with COPD worldwide is as high as 293 million.

      Most cases of emphysema and chronic bronchitis are related to cigarette smoking, but a genetic disorder and inhalation of toxic substances can also play a role. Those who either live with COPD or take care of someone with serious respiratory problems know all too well the high price these people pay in their daily efforts to survive and carry on with life. Despite the best of intentions, conventional medicine is still quite limited in what it can offer to help with COPD. Conventional treatment for COPD most often consists of the use of powerful drugs to control inflammation and keep the airways open. These drugs can cause serious side effects and do not slow the progression of the disease.

      There are alternatives to the use of strong pharmaceutical drugs to treat COPD, and that is the subject of this book. Natural medicine—nutritional change, dietary supplements, herbs, and physical therapies—can ease symptoms of COPD and improve the underlying problems that cause the symptoms. Perhaps best of all, by improving the health of your whole body—not just your lungs—the simple methods I describe in this book will enhance your well-being and quality of life for years to come.

      My interest and subsequent passion to help people with COPD began more than a decade ago, when my father started to manifest the symptoms of COPD, a condition that had been diagnosed much earlier in his life. As I took care of him and became more involved in researching alternatives to conventional medical treatment, the career path in medicine that I had envisioned took on a new face. I realized that focusing on natural medicine—including nutrition, dietary supplements, and the wisdom of traditional medical systems around the world—would allow me to make the greatest contribution to helping people improve their health and quality of life. I became convinced that the true key to addressing chronic disease lies in embracing the principles of natural medicine and applying natural approaches to health and living.

      There is no question that modern medicine has given us many lifesaving technologies and drugs. Pharmaceutical drugs are sometimes necessary to get symptoms under control. However, it was the integration of nutritional and natural therapeutics into my father’s treatment plan that made the most significant difference in his health. My father did not begin utilizing natural medicine to care for his COPD until the age of sixty-nine, but it is clear to all involved in his health care, including his conventional physicians, that it was the implementation of natural health methods that enabled him to survive and have a much improved quality of life until he went to his final rest at the age of eighty-three.

      My years of study and research have drawn upon both conventional and natural medical methods and philosophies. I have thoroughly enjoyed the puzzle-solving and scientific detective work inherent in research, and it has deepened my appreciation for the scientific basis of natural medicine. Reflecting on the research and study I have done, I realized that by writing about natural approaches to health, I could reach infinitely more people with the useful information they need to improve their health than I ever could through my private practice alone. This is why I have decided to make writing about the natural approaches to health an integral part of my career.

      I subscribe to the idea that the knowledge and practice of nutrition and natural health care should be accessible not only to professional health care practitioners, but also to the general public. While some of the material in this book is technical, I have done my best to explain it in terms anyone can understand. I’ve included a glossary of unfamiliar terms, and suggestions for further reading in appendix 2.

      Natural medicine is not a panacea or miracle cure for COPD, and this book is by no means an exhaustive source of all that is known about the respiratory system, COPD, or natural treatments for COPD. It is my hope, however, that the information I’ve assembled here will help you understand the processes behind the development of COPD and how natural therapeutics may be used to change the course of the disease.

      
        THE PRINCIPLES OF NATURAL HEALTH CARE

        Natural health is a way of life, not just a way of healing illness. It involves living according to a set of principles that require us to seek balance in our lives and recognize our responsibility for our own health. The modern American lifestyle is usually at odds with these principles, but if you learn to slow down and pay attention to your body, you will have taken the first step on the road to better health.

        Natural health care is often referred to as “holistic” health care. The word holistic, derived from 
whole, refers to systems of health care that take into account the needs of the whole person, not just the symptoms of a disease. Thus, holistic health care aims to build the health and well- being of the whole person and is tailored to meet each individual’s needs with diet and lifestyle changes as well as specific treatments.

        My particular focus in natural health care is traditional naturopathy, a branch of holistic health care that emphasizes dietary modification, nutritional supplementation, herbs, bodywork and other physical therapies, and attention to emotional and spiritual issues as well as physical problems. Traditional naturopaths are primarily teachers who educate clients on approaches to healthful living and building health through noninvasive natural means. Naturopathy itself is a philosophy of life and an approach to living. The philosophy suggests we should live a lifestyle as close to nature as possible, which includes consuming food from natural sources, drinking pure water, breathing fresh air, enjoying the warmth of sunshine, exercising the body regularly in natural ways, and obtaining adequate rest.

        At the heart of all holistic health systems is a focus on building health, not just treating or managing disease. Proponents of natural health practices have always understood that when you eliminate toxins and give the body what it needs to function properly, disease and other physical problems typically resolve themselves. In 1997, Americans spent $27 billion on alternative medicine, the majority of which was spent out of pocket. Surely this is testimony to the fact that Americans are ready for alternatives to conventional health care and its focus on treating disease rather than building wellness.

      

      
        HOW TO USE THIS BOOK

        I wrote this book to offer guidance to people who are sincerely seeking answers and help with COPD from the arena of natural and alternative medicine. The dietary changes and natural remedies introduced here are designed to be used in concert with one another. Dietary change is the foundation upon which all other therapeutic methods are built.

        This book is not intended as a self-help guide. COPD is serious and requires diagnosis and care from a qualified health care practitioner. I wrote this book primarily for people who have already been diagnosed with COPD and their loved ones, as well as anyone else interested in learning about how to use natural health principles to improve symptoms of COPD and rebuild health. If you have been diagnosed with COPD, I urge you to find a qualified natural health practitioner who can help you implement the guidelines set forth here. Any doctor educated in holistic health philosophies and treatment methods should be most willing to work with you to implement the techniques and strategies outlined in this book. If your current doctor is unwilling to work with you in incorporating the dietary changes, supplements, and physical therapies I recommend, see appendix 1 for a list of organizations that can help you find a qualified health care practitioner in your area.

        Nutrition is the cornerstone of natural healing for COPD. The degree of success you achieve with all other natural therapeutic methods will be directly proportional to your ability to adhere to the dietary changes I recommend. As you begin to become comfortable with your new eating habits and see the progress you are making in improving your condition, you can begin to add herbs and other dietary supplements to your health-building program. Exercise and other physical therapies round out this basic approach to building health. By giving your body these essentials, you will not only improve your symptoms, you will also be giving your body all of the elements it needs to heal itself. This is one of the central premises of naturopathy—assisting the body in its quest to heal itself.

        By creating an optimal internal environment through nutrition, herbs, supplements, and exercise, you allow other forms of natural medicine such as homeopathy and acupuncture to be of maximum benefit to you. Natural health care offers myriad ways to address the health issues faced by people with COPD, from breathlessness and excess mucus production to frequent infections and lack of energy.

        The following list outlines the therapeutic goals most COPD patients would like to be able to accomplish. The nutritional methods available to address these issues are abundant. As you begin to make changes in the way you eat, and begin to introduce nutritional supplements, herbs, and gentle exercise into your lifestyle, keep these goals in mind so you can monitor your progress in the areas that matter most to you.

        Therapeutic goals (not necessarily in order of priority):

        
          	Repair and heal damaged tissue to whatever extent possible

          	Increase breathing capacity, with greater airflow through the airways

          	Manage and control mucus production

          	Manage and control inflammation

          	Prevent infection and strengthen immunity

          	Increase vitality

          	Increase ability to exercise and exert energy

          	Decrease dependency on pharmaceutical drugs as much as possible

          	Improve overall health status

        

        Natural health methods can help you achieve all of these goals, but you must be patient and allow your body the time it needs to rebuild itself. Healing takes time, so don’t expect to see instantaneous results. Much will depend upon the status of your health at the time you begin implementing natural health practices and how faithfully you follow natural health guidelines. Some of you will start to see improvement after a few weeks or a month, and others will not start seeing any improvement until later. Plan to allow yourself at least one to three months of following my guidelines before expecting to see any significant improvement in your condition.

        Based on my experience and research, I am confident that if you follow the strategies outlined in this book, and work with a qualified health care provider who can provide skillful guidance, you will be able to breathe more easily, your overall health will improve, and you will be well on your way to a better quality of life within just a few months. May you be blessed and encouraged as you begin the process of building your health.
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      Essential Respiratory Anatomy and Physiology

      The respiratory system is a marvelously complex system that maintains one of the most vital functions of the human body: breathing. The well- being of the entire body is vitally dependent upon proper functioning of every detail of respiration—the process by which the body takes in oxygen, distributes oxygen to cells throughout the body, and releases carbon dioxide created as a by-product of the process. The respiratory system must not only operate efficiently, it must also protect itself from environmental irritants and infection. The main purpose of the lungs is to facilitate the exchange of oxygen from the air we breathe with carbon dioxide given off by the cells of the body. The blood circulation transports oxygen to the cells of the body and carries carbon dioxide back to the lungs to be exhaled in the breath. Thus, the heart and circulatory system also play a vital role in respiration.

      Respiration is a four-phase process. The first phase of respiration is breathing, otherwise known as pulmonary ventilation. Breathing consists of inspiration (inhaling) and expiration (exhaling) of air. This vital function is controlled by brain structures called the medulla oblongata and the pons. These structures, which are located in the brain stem portion of the central nervous system, send nerve impulses that stimulate the muscles that control the breathing process (the thoracic muscles and the diaphragm). The nervous system control of breathing is predominantly an involuntary (automatic) process, but can be voluntarily controlled as needed. The voluntary aspect is best evidenced in the interruption of breathing when you cough or when you hold your breath, for example.

      In the second phase of respiration, technically known as pulmonary or external respiration, an exchange of oxygen and carbon dioxide gases occurs between the lungs and the blood. Oxygen is transferred from the lungs into the blood to be distributed to tissues all over the body. At the same time, carbon dioxide is removed from the blood to be exhaled in the breath. Efficient oxygen transfer depends on the presence of sufficient amounts of hemoglobin in the red blood cells, which are responsible for carrying oxygen from the lungs to the tissues. This is why individuals who are anemic, having lower than optimal amounts of hemoglobin, have additional concerns that complicate their COPD issues.

      The third phase of respiration, which does not take place in the lungs, is called internal (tissue) respiration. This phase involves the exchange of gases between the blood and the tissues of the body.

      The fourth and final phase of respiration, cellular respiration, occurs inside the body’s cells. Through the process of cellular respiration, the body uses the oxygen that has been obtained from the blood to make energy and sustain metabolic activity. As part of this process, the body generates carbon dioxide as a waste product.

      
        GENERAL ANATOMY OF THE LUNGS

        The lungs are elastic, spongelike organs that lie in the thoracic cavity (the chest). The lungs are enclosed within the rib cage. The top of the lungs reaches slightly above the clavicle (collarbone), and the base of the lungs, which is slightly curved, fits over the diaphragm (a muscular structure that separates the chest cavity from the abdominal cavity). The right lung is somewhat shorter than the left to accommodate the space needed by the liver, which lies just below the diaphragm under the right lung.

        A two-layered membrane composed mainly of elastic tissue (the pleural membrane) encloses and protects the lungs within the thoracic cavity. The inner membrane, called the visceral pleura, lines the lungs themselves. The outer membrane, the parietal pleura, is attached to the wall of the thoracic cavity. A thin film of fluid (called pleural fluid) occupies the space between the two membranes in order that their surfaces can easily slide over one another during inspiration and expiration.
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        Fig. 1. The respiratory system and related structures.

        The right lung consists of three lobes and the left lung has two. The right lung is also divided into ten sections and the left into nine sections. These sectional subdivisions amount to what can be thought of as a three-dimensional map that allows for greater precision in specifying locations within the lungs.

      

      
        PATHWAY OF AIRFLOW THROUGH THE RESPIRATORY SYSTEM

        The respiratory system begins at the nostrils, where air enters the nasal cavity and proceeds into the nasopharynx (the passage that connects the nose with the throat). As air passes through the structures of the nasal cavity, it is filtered by coarse nasal hairs and warmed and humidified by a highly vascularized mucous membrane. From the nasopharynx, the air continues down the oropharynx and the laryngopharynx (the back of the mouth and the throat) through the larynx (voice box) into the trachea (windpipe). The trachea is a tube constructed of cartilage that extends down from the larynx about four inches. At this point, it divides into two branches, called the primary bronchial tubes. These—the right and left primary bronchi—are the first two main branches of the bronchial tree.

        Where the primary bronchi enter the lungs, they begin branching into smaller bronchi called secondary or lobar bronchi. These secondary bronchi divide and branch into tertiary bronchi, which further divide into even smaller tubes called bronchioles, which themselves continue to divide into smaller branches. Bronchioles eventually become tiny terminal bronchioles that give rise to branches of respiratory bronchioles. These respiratory bronchioles ultimately end in clusters of air sacs that contain individual alveoli.

        Alveoli are tiny air-containing cavities at the endpoint of the respiratory passageways in the lungs. Each lung has roughly 300 million alveoli and each one of them is essentially a gas bubble that is surrounded by a network of capillaries (tiny blood vessels).
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        Fig. 2. Two acini, showing a terminal bronchiole splitting into two respiratory bronchioles with alveolar ducts and alveoli.

        Alveoli are connected to the respiratory bronchioles by passageways called alveolar ducts. Two or more alveoli that share a common alveolar duct are called alveolar sacs.

        Terminal bronchioles along with their respective respiratory bronchioles and alveolar sacs are known as lobules. Respiratory bronchioles and their alveolar sacs are collectively known as the acinus. The acinus is essentially a lobule without the terminal bronchiole, and it is where actual gas exchange in the lungs occurs. The acinus is something like a cluster of grapes, in which the main stem coming off the vine is the respiratory bronchiole, the smaller stems are the alveolar ducts, and the grapes themselves represent the alveoli.
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        The alveoli are separated from one another by membranes called the interalveolar septa (a matrix consisting of connective tissue fibers and capillaries), and are connected to each other by what are known as pores of Kohn. These pores are essentially holes that exist between the alveoli that allow for the complete ventilation of air throughout the acinus. It is essential to realize that there is no truly free space between the alveoli. They are always surrounded by a matrix of connective tissue fibers and capillaries—the interalveolar septum.

      

      
        STRUCTURAL SUPPORT OF THE RESPIRATORY SYSTEM

        From the trachea to the bronchioles, the respiratory tract is supported primarily by rings and plates made of cartilage (tough, elastic tissue). The cartilage disappears in the bronchioles, as bronchioles themselves are not supported by cartilage, but rather are surrounded by smooth muscle, which allows for fluctuation in the size of the bronchiole. Bronchioles are also characterized by the presence of elastic fibers that surround them in addition to the smooth muscle.

      

      
        BLOOD SUPPLY TO THE LUNGS

        There are two separate systems of blood flow in the lungs: pulmonary circulation and bronchial. The first of these two systems, pulmonary circulation, involves the blood that circulates from the heart through the pulmonary blood vessels. This is the part of the circulatory system that picks up oxygen from the lungs, transports it to the tissues throughout the body, and returns the blood back to the lungs after the oxygen has been depleted by the tissues. The returning blood contains carbon dioxide excreted by the tissues as a waste product of metabolism.

        As oxygen-rich blood circulates from the lungs throughout the body, the tissues take the oxygen they need from the blood. Thus the blood that is returned to the heart is essentially without oxygen. The heart sends this deoxygenated blood to the lungs by way of the pulmonary artery, through which it reaches the capillaries that surround the alveoli. Here, at the interface between the alveoli and capillaries, the blood receives a fresh supply of oxygen. After passing through the alveolar capillaries, the freshly oxygenated blood makes its way back to the heart by way of the pulmonary vein, where it then exits the heart through the aorta (a major artery) and circulates through another cycle of delivering oxygen to the tissues of the body. Upon receiving this fresh supply of oxygen, the tissues are now able to take care of their metabolic business. Carbon dioxide is one of the waste products of metabolism and the tissues will deliver carbon dioxide back into the bloodstream, where it will be carried back to the lungs and exhaled out of the body.

        You may have learned that arteries are blood vessels that carry oxygen-rich blood away from the heart to the rest of the body and veins are blood vessels that carry oxygen-poor blood from the tissues back to the heart. This is mostly correct. However, the definition of an artery or vein actually hinges on the direction of blood flow toward or away from the heart, not the oxygen content of the blood the vessel carries. The pulmonary artery, for example, carries deoxygenated blood away from the heart. The pulmonary vein, which transports oxygen-rich blood from the alveolar capillaries in the lungs, is still a vein because it is taking blood toward the heart.

        The second system of blood flow in the lungs, bronchial circulation, involves the circulation of blood through the blood vessels that nourish the lung tissue itself. The bronchial arteries receive oxygenated blood mainly from the aorta, and deliver this oxygen-rich blood to the lung tissue (e.g., the bronchi and bronchioles and the bronchial lymph nodes) via the capillaries adjacent to the cells of these tissues. After the lung tissue takes the oxygen it needs from the bronchial arteries, some of the now deoxygenated blood is returned to the heart by way of the bronchial veins and some by way of the pulmonary veins.

      

      
        LINING OF THE RESPIRATORY TRACT AND THE ALVEOLI

        The respiratory tract is lined by a membrane called the respiratory epithelium. Epithelium is one of the four primary tissue types of the body. Epithelium lines the skin as well as internal organs and hollow cavities such as the intestines and the respiratory passageways. Epithelial cells line the insides of the lungs. The nasal cavity, nasopharynx, and other parts of the respiratory system (from the larynx to the bronchioles, but not including the vocal cords) are lined by a membrane containing epithelial cells with many mucus-secreting goblet cells. There are also many other mucus-secreting glands throughout the walls of the trachea and the bronchi, but not the bronchioles. These cells and glands help “condition” inhaled air to keep the respiratory system clean and free of particles.

        Moist mucus secreted by these cells and glands traps foreign matter. At the same time, cilia (tiny hairlike structures) on the epithelium sweep away particles so that they may be swallowed or expectorated. This is the natural course of action for maintaining the respiratory passageways. Water to humidify inhaled air is derived from mucus, and heat to warm the air comes from the abundant underlying blood vessels. These processes work together to ensure that the air that travels through the respiratory tract is not only at body temperature, but also as clean as possible, and completely humidified.
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        Fig. 3. The overall changes in the structure of the lining of the respiratory tract.

        From the bronchioles onward, the branching network of the lungs becomes very extensive, and the nature of the cells lining the respiratory tract gradually begins to change. Once we reach the terminal bronchioles, the cells lining the respiratory tract no longer produce mucus, nor do they have cilia, and an immune system cell known as a macrophage assumes the responsibility of removing inhaled foreign particles. Rather than trapping and sweeping away foreign matter like cilia, macrophages engulf and digest the particles. As the terminal bronchioles eventually become respiratory bronchioles, the cells lining the respiratory tract change yet again into a cell type known as squamous epithelium, the same kind of cells that line the alveolar wall.

        The walls of the alveoli are composed of only a single layer of cells, and they lie immediately next to capillaries that also consist of only a single layer of cells. The alveolar wall also contains its own macrophages, which are responsible for removing dust particles and other debris from the alveoli. Because the inner surface of the alveoli is moist and comes in direct contact with air (gas), the watery surface of the inner alveolar wall is always attempting to contract—much in the way water holds itself together on the rim of a glass that is about to overflow. This contracting force exhibited by the watery inner alveolar surface makes for a naturally existing surface tension at the liquid–gas interface of the inner alveolar wall. In effect, this tension inadvertently forces air out of the alveoli through the bronchioles, thus promoting the collapse of the alveoli. To compensate for this phenomenon, certain alveolar cells secrete a fluid that contains a surfactant that lowers the surface tension of the liquid– gas barrier and prevents the alveoli from collapsing upon exhalation.

      

      
        GAS EXCHANGE IN THE ALVEOLI

        Successful exchange and efficient transport of oxygen and carbon dioxide are critical to sustaining the immediate cellular requirements of life. In one way or another, emphysema, chronic bronchitis, bronchiectasis, and the complications of infections and pneumonia all obstruct the airway and compromise the effectiveness of gas exchange. Many of the problems associated with emphysema occur in the part of the lungs in which gas exchange actually occurs (the acinus). As the airway obstructions that are characteristic of COPD interfere with gas exchange, the task of keeping the airway open with minimal obstruction is of primary importance.

        The exchange of oxygen and carbon dioxide occurs across the alveolar and capillary walls. The actual movement of oxygen and carbon dioxide across these membranes is accomplished by a process called diffusion. Diffusion in this case means the movement of molecules from an area of higher concentration of that kind of molecule to an area of lower concentration. Simply put, this means a gas will move in the direction from where it is more concentrated to an area where it is less concentrated. Spraying air freshener into a room provides a classic example of this phenomenon. When the can is sprayed, the area immediately outside the can is densely concentrated with air freshener molecules, and this is where you can smell the fragrance most strongly. Over time, however, you will eventually be able to smell the fragrance on the other side of the room. This is because the air freshener molecules diffused across the room to areas of lower concentration.
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        Fig. 4. Exchange of oxygen and carbon dioxide between the alveolus (hollow space) and the surrounding capillary.

        In the lungs, the concentration of oxygen and carbon dioxide is measured in terms of 
partial pressures. The partial pressure of a gas is simply a measure of its concentration in air or a liquid. Gases always expand to fill the container they are in, whether it is a room or a microscopic-sized alveolus. They also always diffuse from areas of higher concentration or pressure to areas of lower concentration or pressure. The partial pressure of oxygen in the lungs is much higher than the partial pressure of oxygen in the blood that is passing through the alveolar capillaries.

        When blood returns to the lungs through the alveolar capillaries after it has circulated throughout the body, it contains very little oxygen. Because the concentration of oxygen in the blood in the alveolar capillaries is so low, a pressure gradient exists between the high oxygen concentration in the alveoli and the low oxygen concentration in the blood of the alveolar capillaries. Based on this pressure gradient, oxygen diffuses from the alveoli of the lungs (the area of higher concentration or partial pressure) into the blood (the area of lower concentration or partial pressure).

        The exact reverse is true for carbon dioxide (CO2). Carbon dioxide, the waste product of cellular metabolism, is continuously diffusing from the cells into the bloodstream. This means that the concentration of carbon dioxide in the alveolar capillaries is higher than in the lungs, and therefore the concentration or pressure gradient of carbon dioxide is in the opposite direction of oxygen. Because its concentration is higher in 
the blood, carbon dioxide diffuses from the alveolar capillaries (area of higher concentration of carbon dioxide) into the alveoli of the lungs (area of lower concentration of carbon dioxide), where it is then exhaled.
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        Many sophisticated mechanisms tightly monitor and control every detail of gas exchange between the lungs and the blood. The vast majority (98 percent) of the oxygen that diffuses into the blood is transported by way of being bound to iron-rich hemoglobin on red blood cells. The binding of oxygen to hemoglobin and its subsequent transport to the tissues is itself a very complex process that is under strict regulation. Although some carbon dioxide is also transported by hemoglobin (about 23 percent), the majority of carbon dioxide is transported in the form of bicarbonate. Bicarbonate (HCO3-) is the substance formed when carbon dioxide reacts with water, and this too is a very tightly controlled process that maintains the proper blood concentrations of carbon dioxide.
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        THE MECHANICS OF BREATHING AND CONTROL OF RESPIRATION

        Breathing (also known as pulmonary ventilation) is accomplished through the actions of several muscle groups. These muscle groups are stimulated by nerve impulses that emanate from the respiratory center deep in the brain, in the medulla and the pons. The main muscles involved with inspiration (inhaling) are the diaphragm, which is stimulated by the phrenic nerve, and the external intercostals (muscles between the ribs), which are stimulated by the intercostal nerves. Other muscles used in inspiration are the sternocleidomastoid and the scalenes, both of which are in the neck.

        As explained previously, the nervous system control of breathing is predominantly an involuntary (automatic) process, but can be voluntarily controlled as needed. Overall regulation of breathing is controlled by neural and chemical reflex systems whose aim is to maintain the proper balance of oxygen delivery to, and carbon dioxide removal from, the tissues of the body.

        The respiratory center in the brain stem is divided into three areas. The main area, called the medullary rhythmicity area, is located in the medulla oblongata. Neurons (nerves) in this part of the brain set the basic automatic rhythm of respiration. Neurons within this area spontaneously generate nerve impulses that initiate inspiration. These nerve impulses travel via the phrenic nerve to the diaphragm and via the intercostal nerves to the external intercostal muscles, causing contraction of these muscles, which results in inspiration. Contraction of the diaphragm and the external intercostal muscles increases the size of the thoracic cavity, and in so doing effectively creates a pressure differential whereby the pressure inside the chest cavity is now lower than the atmospheric pressure outside such that air flows into the lungs. Remember that gases flow in the direction of higher pressure to areas of lower pressure.

        Nervous system regulation limits the time of the contraction of the diaphragm and the external intercostal muscles to just a couple of seconds, after which they relax until the next cycle. With the lungs now full of air, and the relaxation of the inspiratory muscles causing the size of the chest cavity to be reduced, you have a situation in which the pressure is higher inside the lungs—the opposite of before. As a result of the pressure differential being reversed, expiration occurs—in other words, air flows out of the lungs. Expiration during quiet breathing is normally passive, as there are no muscular contractions involved. Expiration is accomplished through the elastic recoil of the lungs and the chest wall. During labored breathing, other rib muscles and abdominal muscles become involved to forcibly expel air.

        There are several other coordinating mechanisms that the body uses to either increase or decrease the rate of respiration. Changes in the pH of the blood, increased levels of carbon dioxide in the blood, elevated body temperature, or sudden severe pain will send messages to the respiratory center, where the respiratory rate is adjusted to meet the current needs of the body.

        
          Nerve Supply to the Lungs
        

        Breathing is regulated by the autonomic nervous system (ANS), which controls involuntary body functions (such as the activity of heart muscle, smooth muscle, and glands). The nerves of the ANS are made up of both sympathetic and parasympathetic nerve fibers. Sympathetic fibers are usually associated with the “fight-or-flight” response. They generally have a stimulating effect on organs and body systems and are responsible for rapid sensory activity and movement. Parasympathetic fibers are usually associated with the “rest-and-digest” response and generally have a relaxing effect on the body. ANS parasympathetic motor nerve impulses produce smooth muscle bronchoconstriction (narrowing of the bronchi or bronchioles) and vasodilation (widening of the blood vessels) and promote secretion by the glands of the bronchial tree. ANS sympathetic motor nerve impulses cause smooth muscle bronchodilation (widening of the bronchi or bronchioles) and vasoconstriction (narrowing of the blood vessels) and inhibit gland secretion.

        The respiratory system is a marvelously complex system that maintains one of the most vital functions of the human body. Some of the information in this chapter is quite technical, but it is not necessary to understand all of it in order to proceed with improving your health with natural medicine. Having an overall familiarity with the basic structure and function of the respiratory system may be useful in later chapters as you learn about the various forms of COPD. It also may enable you to understand more clearly the particulars of your individual case and how and why natural and alternative methods can be employed to help with your situation.
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TABLE 1. STRUCTURES OF THE PATHWAY OF AIRFLOW
THROUGH THE RESPIRATORY SYSTEM

1. Nasal cavity
2. Pharynx (nasopharynx, oropharyn, laryngopharynx)
3. Larynx

4. Trachea

5. Left and right primary bronchi

6. Secondary (lobar) bronchi

7. Tertiary bronchi

8. Bronchioles

9. Terminal bronchioles
10. Respiratory bronchioles

. Alveolar ducts
12. Alveolar sacs.

13. Individual alveoli

Structures 9 through 13 constitute a lobule. Structures 10 through 13 constitute an acinus
(the site of gas exchange).
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Gas Partial Pressure Direction of Gas Flow
(mmHg)

Inlungs  In deoxygenated blood
alveol) ~(alveolar capillaries—
arterial side)
Oxygen 105 40 From lungs into blood
Carbon dioxide 0 & From blood into lungs
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