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FOREWORD 

Today, the issues of drug-free treatment and prevention are in the focus of public attention. Breath training plays a significant role in this field. Extensive research material collected in folk and scientific medicine testifies to the important role of breathing in health preservation and improvement. Breath training techniques are natural, highly efficient and safe with practically no contra-indications.

Clinical and laboratory findings obtained in the recent years testify to a significant role of breathing in gas exchange processes as well as to its vital importance as a homeostasis stabilization factor in many physiological systems of the human body.

The book offered to the readers’ attention is the result of many years of the author’s practical research in the field of apparatus and non-apparatus techniques of health improving breathing for the treatment of respiratory, cardio-vascular, nervous and other system diseases. 

NI Tsirelnikov, Professor

Doctor of Medicine

Honored Scientific Worker of the Russian Federation 

List of abbreviations

ABP – average blood pressure

ABR – artificial breath regulation

ALV – artificial lungs ventilation

ARR – auxiliary respiratory resistance

ATP – adenosine triphosphate

BC – breathing cycle

BF – breathing formula

BHD – breath hold duration

BP – blood pressure

BR – breathing rate per one minute

BWI – body weight index

CO2 – carbon dioxide

CP – control pause

DBP – diastolic blood pressure

EBS – extra breathing space

H2O – the formula of water

HBF – heartbeats frequency

HHS – healthy heart scale

KVI – Kergo vegetation index

MP – maximum pause

PCL – physical condition level

RAD – respiratory act duration

SBP – systolic blood pressure

Sec – second

VDBL – volitional deep breathing liquidation (or VDBL Mode)

VLC – vital lung capacity

WHO – World Health Organization

Author’s preface

In this book very important and interesting issues about our breathing and the use of breathing exercises are discussed. I have been working in this field since 1987. During these years broad practical experience in treating adults and children through therapeutic breathing was acquired. Continuous scientific work and theoretical research was also conducted. I had to be an enthusiastic pioneer studying and testing original breathing techniques often being a “test model” for myself. After having tested on myself only the obscure and unknown breathing method and after having chosen the optimal method I shared the experience with my colleagues and followers. I am grateful to all the doctors and research fellows who helped me develop scientific ideas and methodical programs. 

I also give my sincere thanks to my first scientific adviser, rector of the Northern State Medical University, Honored Scientific Worker of the Russian Federation, Corresponding Member of the Russian Academy of Medical Sciences, professor, Doctor of Medicine, PI Sidorov. When we did our research at the Department of Psychiatry and Narcology in 1987-1990, studying mechanisms and effects of breathing exercises, as early as that time we regarded breath training as a method of general influence on a human body, that enables activating sanogenetic processes in a body, forming nonspecific adaptation reactions and improving functional state of the central nervous system. Meetings with SG Krivoshchekov, Professor, Doctor of Medicine, in the Laboratory of Functional Reserves of Human Organism at the Institute of Physiology of the Siberian Branch of the Russian Academy of Medical Sciences had always been interesting and useful. His recommendations and consultations helped develop the conception of combined respiratory training using FRTD-01, options of non-apparatus, and particularly apparatus breathing methods, and individual training programs. New theoretical aspects, approbation of original methods of apparatus-based training, objective control of remote results and many other significant aspects are developed with the assistance of NI Tsirelnikov, Honored Scientific Worker of the Russian Federation, Professor, Doctor of Medicine, Department Head at the Scientific Center of Clinical and Experimental Medicine of the Siberian Branch of the Russian Academy of Sciences. Research conducted at the Laboratory of professor NI Tsirelnikov demonstrated positive effects of breathing exercises, through the use of the Frolov device, on the functional parameters of organs and systems, intracellular metabolism, and intersystem interaction in a human body.

Our joint experience of breath training with the use of the Frolov device proves the necessity to extensively promote therapeutic breathing methods, to train patients to use the Frolov device for treatment or prevention purposes. I hope that our experience and knowledge will enable you to successfully master the skills of therapeutic breathing so that you are always in good shape! 
Introduction

Dear Reader!

Who is this book for? 

First of all, this book is intended for all healthy people willing to remain healthy for a lifetime and raise healthy children. It is for young people.

This book is a must for those who became tired of diseases after having tried dozens of preparations and wonders of medical science. This book is for the people who gave a serious thought to their health and came to the conclusion that it depends rather on themselves than on the doctors or drug manufacturers and who decided to drastically improve their health condition in spite of their age, disabilities, diseases, doctor’s judgment, lack of funds, et cetera.

This book is for those who live in ecologically and climatically unfriendly and stressed environment, working in hazardous industries, such as petrochemical, cement, mill, or textile industry. This book is for those willing to lead an active lifestyle while they are young, and enjoy good health when they are old.

This book is for those willing to understand their breathing processes and learn how to control them in order to become healthier (including professional athletes). It is based both on personal and professional medical experience of therapeutic breathing. I have repeatedly tried various methods of breath training. My personal breathing practice, as well as my understanding of physiological and biochemical aspects of nonspecific adaptation of the body to modified breathing conditions, made it possible to «Bold»ly and confidently apply medical respiratory systems while treating a wide range of cases—narcology, psychoneurology, pregnant women and children of preschool age, oncological aftercare, diabetes mellitus, et cetera. No doubt sometimes such an enthusiasm gave rise to irony and bewilderment of my colleagues. It was more than once that I heard sarcastic remarks: “Why don’t you save yourself the trouble and work less like everybody around? What do you want to prove?” But what was perceived by others as something done for show, was in fact my great and sincere desire to help sick people gain health. 

Since March 1987 till the present time I have been a witness of many cases of miraculous healing, when weak, ill and feeble patients turned into healthy and energetic people. These miracles are possible due to the breathing energy, due to a person’s efforts and our knowledge. 

What was this book written for?

This book has been written so that every person who wishes to preserve and improve his or her health and to become free of any illnesses and problems found answers to the questions of how and why breathing exercises should be practiced. It has been written so that every reader received the necessary knowledge and successfully mastered convenient and useful techniques of therapeutic breathing, both as an “emergency care” and as an effective protection from diseases and problems of civilization that take away health, time, money, and reduce lifespan. 

Why was this book written?

This book has been written because many people need it, while in libraries and bookstores there are practically no books summarizing, synthesizing the experience of various breathing exercises and apparatus breath training techniques. This book is necessary because many brochures on breath training not infrequently just reprint general recommendations without taking into account age-specific, physiological and clinical (different diseases) aspects. What is even worse, unprincipled persons just shamelessly reprint other people’s materials, publish them under their own name or as a work of “composite authors” (alas, this happened repeatedly with my works on KP Buteiko’s method and endogenous breathing). 

Therefore, we have prepared and published this book in order to provide you with useful, high-quality knowledge proved by time and practice, to transfer our experience with a view to safeguard you against falsification and precocious new-fashioned techniques that have not been proved by practice.

This book has been written because both physicians and teachers in fact have no clear understanding of the significance of breathing exercises for patient treatment and aftercare, for improving health of “practically healthy” people, for preventing mental, narcological, therapeutic, neurological and other diseases. 

It is for this reason that we have published this book for you, dear Reader!

Read, learn, breathe properly, live a long, happy and healthy life!

How should I read this book?

It is better that you read this book unhurriedly, with a pen in your hand and a note pad in front of you. In the note pad you may write down your questions and test results. When reading the book you will be doing breathing exercises and recording your performance under the described program.

Background

Our First Experience

The idea of breath and health interconnection goes back to probably more than 2,000 years as it is a part of the Breath and Life issue. Here we speak about Life on Earth in its general sense, not about an individual’s life. This problem has always been a corner stone for the best human minds among philosophers, biologists, physicians. However, long time before the philosophers and physicians approached it, hundreds of years before Christ’s advent, our primitive ancestor, while learning about himself and the outside world, had discovered the Nature’s absolute law: Breathing is Living. 

Primitive tribes always lived near water. They traveled along rivers, lakes and seas, and even at that time did they note that if a fish in the water or ashore was moving its gills trying to pull in some air—that showed the fish was alive. When the fish stopped pulling air, that showed there was no life in it anymore, because it had stopped breathing. Sea behemoths, e.g. whales and their younger brothers, dolphins or walruses, also showed the impossibility of life without air and breath. You may swim under water as much time as you wish, but sooner or later you will have to come back to the surface to breathe in some air to live. A human had a chance to learn this fact as well, when he found himself under the water occasionally or deliberately, catching fish or mollusca. Hunters also saw life was fully dependant on breath. They have repeatedly watched trapped birds or wounded animals live as long as they could breathe. And it was then that people have first experienced the difference between good and evil air. We breathe good air after a storm, on the seashore or among flowers. The harmful air is a fire smoke, moist air of fogs and rains, or frosty cold air.

Watching himself, a man saw that his life and health were mysteriously and inseparably linked with air motion. A newborn survives only if he breathes; a man needs air all the time he is alive. A man of a primitive society associated natural air motions (winds and storms) with life and breath of mighty Deities and higher spirits. That mysterious, vital and invisible substance was called AIR, or VOZDUKH in Russian. DUKH, a part of the word, gave a name to the process of air motion, DYKHANIE in Russian (breath). This is why such concepts as spirit, breath and soul have common roots and meaning in many languages as well as in the beliefs and myths of primitive tribes. These general initial empirical observations are reflected in various rituals and sayings. For example, when yawning, one covers his mouth with his hand. Many languages reflect inseparable connection between breath and life through simple words. For example, in English INhale and EXhale are associated with entrance, or going inwards, and exit, or going out, accordingly.

Primitive people already knew the first simplest breath exercises: they learned to hold their breath when diving or going through fire smoke, they learned to hold their breath when they had to stay invisible while hunting or hiding, and so on. These ABC breath control practices had been passed over with generations. In the 20th century they were applied in various healthy breathing techniques: breath-holding method developed by YuB Bulanov and breathing depth reduction by KP Buteiko. The same techniques (unrestricted breath holding and ventilation control) are used in sports and military training (divers, swimmers, snipers, pilots, etc.).

Cultural evolution of mankind brought about medical science, a specific area of knowledge on human and human health. It was a medicine of a natural kind. In the beginning, it used only natural, God-given qualities of a human body, including the ability for breathing exercises. To improve his health and to heal his diseases a man used forces of natural origin. These were food plants, water, sun, and fragrance. Breathing exercises have been present in the human history from times immemorial. They were employed by the Egyptian priests (Hermes exercises) as well as in the practices of Indian, Buddhist and other religious teachings. Ancient Greek and Roman physicians, such as Galen and Paracelsus, and Eastern healers have recommended specific methods of breath control (breath holding and shallow breathing) to treat various diseases, cough and bronchus spasm in the first place. The world had not yet seen aspirin, analgin, glyceryl trinitrate, or insulin, still the healing energy of breathing exercises already became one of the most simple, comfortable and convenient means of disease prevention and initial care.
The development of Eastern and Western civilization, religion, culture, and science went different directions. The philosophy teachings and the religions of the East have always been about the wholeness and unity of a man, Nature, and Universe. This is the reason why oriental culture considers breathing an energy process and applies breathing exercises to vital energy control. The Chinese name for this energy was Qi, the Indians called it Prana, and so on. It was already in the ancient times that original techniques of breath training and regulation were developed in the East. The combination of breathing exercises with various nutrition programs, respiratory training, prayers, and psychological methods resulted in manifold health-improving gymnastics (Qigong, Wushu, yoga, etc.) and martial arts (karate, aikido). Ancient oriental philosophers, religious teachers and physicians said, “Breath is Energy”. This statement has been true for thousands of years. This absolute law of Nature—Breath is Vital Energy—was later recognized and explained by the European science with its microscopes, isotopes, and free radicals. 

However, the Middle Ages witnessed depression and conservatism of the European medical science. Holy Inquisition had been destroying all dissidents, and the effects of this policy had been evident over a long period of time not only in medicine, but in other scientific fields as well. For example, Zemmelweis spent the rest of his life in asylum just because he had demanded of surgeons to wash their hands before the surgery and not after it. 

The history of medicine is filled with paradoxes. Too bad that these paradoxes are often associated with tragedies and conservatism of the official medical science, as well as with delayed recognition of scientific findings, original ideas and new treatment modes. Of course one can not but admit that the so-called healthy conservatism is inevitable and essential in medicine. According to YuV Medvedev and AD Tolstoy, “…medicine is fundamentally different from other sciences. In case of a treatment failure, a patient is the first victim. This is why conducting any experiments on people is never allowed in medical science… The fact that a physician is not entitled to conduct experiments has originated medical conservatism as we know it”. Breathing processes have been under study for centuries, and the end of this history of breathing is not yet seen. This history has also had its own paradoxes.

Beginning of Research

The research of breathing is conducted in different directions: structure of respiratory system (anatomy), its functions (physiology), respiratory processes in cells (biochemistry), breathing characteristics in various diseases (physiopathology) and under different conditions (underwater, aviation, outer space, etc.). The development of our knowledge in this field is primarily connected with the discovery of oxygen existence and the study of the role it plays. 

Leonardo da Vinci has metaphorically compared living to a candle burning. In the second half of the 17th century, Mayow, an English physician, discovered that a mouse and a burning candle were taking one and the same element from the air (nitrogenous air-blast gas). In the same century, Cornelius Drebbel, a Dutch engineer, during the construction of a submarine found that burning niter produced a gas suitable for breathing. In 1777, that gas was named oxygen by A. Lavoisier. Since that time, ongoing scientific research of oxygen and its role in our life has been conducted, constantly adding new facts to our knowledge on breathing. 

Carbon dioxide research also has a centuries-old history. In the 17th century, Johann Baptista Van Helmont of Brussels had conducted numerous experiments on oaken coal burning. His observation was that a bulk of substance (61 pound out of 62) had turned into a wild spirit. He called it gas. He liked the name, as it resembled chaos, a Greek word. That was how spirit was replaced by gas—the word that is familiar to everyone nowadays. The work of Van Helmont actually initiated pneumochemistry science––the chemistry of gases. In the 18th century, Joseph Black had discovered that the gas produced by our lungs during breathing was similar to the one released from bicarbonates under the influence of acids. He called it “fixed air”. Later on, Joseph Priestley, while studying the water solubility qualities of this gas, got the first glass of carbonated beverage ever! For those studies Priestley was awarded a gold medal of the Society of Physicians. Many researches have later studied this gas, namely, Bergman had published a significant paper on the sour air characteristics. But it was Antoine Laurent Lavoisier who defined the chemical composition of carbon dioxide, the “fixed air”.

Lavoisier believed life was inseparably connected with slow combustion processes (bio-oxidation). He also discovered that in the process of organic substances’ oxidizing in a human body or burning in the air, oxygen was absorbed, carbon dioxide was produced, and heat was generated. At that period of time, the similarity of these two processes—tissue respiration and oxygen combustion in the atmosphere—became a public and scientific belief. As a result, the advantages and necessity of deep breathing were widely recognized both by medical scientists and general public. 

Dear Reader, we would like to draw your attention to the following. Initially, medical science had been studying oxygen and its role in breathing process. At that period of time, in the end of the 19th century, the idea of deep breathing became strong both in medicine and in the people’s minds. Deep breathing allows a body to catch as much oxygen as possible, which is necessary for better life and health and vital for lungs ventilation. It was also widely considered that deep breathing provided for maximum saturation of blood with oxygen and for removal of harmful carbon dioxide. 

Not so long ago we have also witnessed the so-called oxygen boom. Everybody was obsessed with oxygen cocktails and oxygen chambers (hyperbaric oxygenation). In fact, in the end of the 20th century it became obvious that oxygen saturation was not that necessary (we will discuss this later on). Thus, oxygen had been studied as the most healthy and vital gas in the first place. At the same time, the data on various effects of carbon dioxide were accumulated rather incidentally and were not paid much attention to. “Well, our body generates carbon dioxide and we inhale this substance, so what?” Therefore, many breathing exercises and respiratory techniques elaborated in the West in the nineteenth and twentieth centuries, were based on active and deep breathing as well as on thorough lungs ventilation (J. Mueller’s system and others). Yet, some of them were built upon slow breathing technique, which turned out to be rather effective (three-phase breathing methods by Leo Koffler, OG Lobanova, EA Lukianova). 
Along with breath training techniques, various kinds of equipment for breath regulation and training were also offered. The very first breath training devices were a breathing straw and a respiratory tube (breather). The first medical breath-training device was patented in the USA in 1843––patent #3079, Rose J. S. It looked like a tobacco-pipe. 

The analysis of the corresponding literature shows that though the construction of breath training devices differs, all of them are applied to reach one and the same goal––change breathing conditions and thus provide training for a respiratory system and a whole body. In the end of the 20th century, it became obvious that we should not artificially fill our bodies with oxygen. On the contrary, it may be useful to provide for a short-term reduction of oxygen content in the air inhaled (hypoxia). A new school is being developed in modern medicine, called hypoxitherapy (treatment by hypoxia), and the Academy of Hypoxia Problems has been established.

Whilst studying oxygen for over a century, we disregarded the importance and usefulness of carbon dioxide for a human body. The Russian scientists IM Sechenov, PM Albitsky, MF Guly, ME Marshak, KP Buteiko, NA Agadjanyan and others have greatly contributed to the research on carbon dioxide functions. The results of the works conducted were published in numerous monographs and scientific papers. Therefore, back in 1987, when I started my scientific work at the Department of Psychiatry and Narcology (Arkhangelsk State Medical Institute), I had to scrutinize a great deal of literature that had been published since 1903, to make a profound survey on Biological Significance of Carbon Dioxide and Carbonic Acid. It was only in 1995 when the book Physiological Role of Carbonic Acid and Human Working Capacity was published. In 2001, a fundamental research was released, entitled A Man under Hypocapnia and Hypercapnia Conditions, edited by NA Agadjanyan. These books present the results of long-term fundamental research on the topical issue of human breathing malfunctions and the necessity of their correction by non-medication treatment methods.

Scientific research revealed that a certain level of carbon dioxide concentration in lungs, blood and tissue is essential for good health, and anesthesiologists and resuscitation experts know it perfectly well. If the carbonic acid content is low, it is necessary to normalize it. This idea was actively promoted by Konstantin Pavlovich Buteiko, Candidate of Medicine, the Russian scientist from the Novosibirsk Academic Town, the author of the “volitional elimination of deep breathing” method. 

And here is a paradox, dear Reader! At first, Buteiko’s ideas were criticized by virtually anyone except those who had applied this method and had seen its positive effects. Nowadays, however, no one questions its validity, and everybody agrees that carbon dioxide is vital and that it is important to control carbon dioxide content in a human body. Along with that, the inventor's certificate (No.1067640 kl А 61 Н) was obtained by KP Buteiko, Candidate of Medicine, only in 1982, 20 years after the claim! In the same year, a decision was made by the Academic Council of the USSR Ministry of Health to introduce the method into clinical practice and to conduct further research. In March 1987, for the first time in the USSR, on the initiative of Krasnoyarsk Medical Institute and Krasnoyarsk Regional Health Dept., the All-Russian Workshop on Volitional Elimination of Deep Breathing was held in Krasnoyarsk, Siberia. It was during that workshop that I learned how to use this method. I have received knowledge and skills directly from Konstantin Pavlovich Buteiko, Vilma Augustovna Genina and other professionals.

Healthy breathing includes various equipment-controlled methods of breath regulation and carbon dioxide content normalizing. There are devices for carbon dioxide treatment approved by the Ministry of Health, such as a carbon dioxide bath. However, many newfangled “day-flies” are now actively promoted and advertised. These “advanced” devices have not passed the required clinical testing of the Ministry of Health and have not obtained methodological recommendations on their application.

All the breathing devices, trainers, and apparatuses that are recommended for use by the Russian Ministry of Health, have undergone a strict examination of the board of experts and have been approved by a special decree to be applied in medical practice for patients’ treatment. These are anesthesia apparatuses, artificial lung ventilation equipment, altitude chambers, hypoxia apparatuses, breath training devices, and inhalers. Nowadays, Frolov Respiratory Training Device is the most popular, easy-to-use, effective, reliable and low-cost product of this kind. Its patent name is Frolov Inhaler, it is registered under the trademark Frolov Respiratory Training Device ®. The device is widely known as Frolov’s Trainer.

In 1995, after the series of clinical tests, this medical device has been approved for treatment of various adult and child diseases in medical and clinical practices by Decree No. 311 of the Russian Ministry of Health. 

Application of the Frolov Respiratory Training Device is simple, convenient and effective. This is the reason why the Frolov Respiratory Training Device was included into the list of the most important and vital medical products by the Order of the Russian Government dated January 17, 2002. Just like a toothbrush, the Frolov device is essential for everyone’s health. Therefore, we will give a detailed description of its application in treatment, recovery and prevention of various diseases in adults and children. 

Nowadays, numerous breath training devices and apparatuses are widely employed in medical practice (reanimation, anaesthesiology, pulmonology, physical therapy, therapeutic physical training). They are also employed in physical training and sports, industrial processes and military science (scuba, gas-mask, respirator, oxygen caddy for firemen, divers, aviators, and astronauts). Their application showed that the capacity of these devices and their inhale/exhale resistance have a strong training effect on the respiratory system. It became obvious that breath training devices might be used not only under specific conditions fro reanimation purposes, but also at home for health improvement and disease prevention.

Summing Up

Even a brief review on our breath knowledge development as well as on healthy breathing exercises and techniques shows that these exercises and techniques of voluntary regulation of breathing process have been known to the mankind from antique times. 

The progress made in science and medicine reveals the leading role of breathing process and respiratory system for health and longevity of each one of us, ever since the moment of conception. We have by now accumulated a great deal of information on breathing and positive effects that breathing exercises have on a human body and health condition. That is why healthy respiratory systems are becoming more and more popular in medical science, mental and physical health standards. 

Breath training techniques form the basis for “healthy medicine”. They are a safe protection from harmful effects of pharmaceutical aggression, mental and social stresses, they solve our climate, ecology and economy problems, they save us from pathological early ageing (gerontoprotective effect); they provide a ground for excellent mental and physical health, long and active life, and incredible quality of living!

What is Breathing and How Does It “Work”?

This very important question requires a detailed and thorough description. We will talk about its general aspects first, and then go into more detail. 

What is breathing? Everybody knows breathing is the most essential need of our body. It is the most significant system of life support. Which of these basic needs is more vital—air, food, or water? You can get the answer very quickly if you tightly cover your mouth and nose for just a couple of minutes. When we need something desperately, we compare it with being “short of breath”. Please answer the following question: what is the most important element of health and life? Is it breathing, food, or medicines? The answer is obvious––it is breathing! The following is the hierarchy of basic biological needs: breathing, sleep, water, and food.

The process and function of breathing are inseparably connected with many processes and functions of our body––nervous system that has its effects on our moods, cardiovascular system, metabolism and body temperature, with our motor activity, speech and singing processes. In other words, breathing has a strong influence on the state of human body as a whole. This influence is always in effect, and not only here and now. It is also about the body reserve capabilities and adaptive capacity. 

Breathing and respiratory system state is to be estimated not only according to their current parameters (the frequency of respiratory movements and the respiratory volume), but also according to their reserve and adaptive capacity. As practice shows, the respiratory system and the whole body capacity decreases first, the adaptive capacity also declines. Physicians call this stage a pre-existing disease. After that, the disease manifests itself in the form of poor health, bad tests results, etc. Even the process of ageing is closely connected with respiratory system and its capacity.

Healthy breathing experts often say breathing may have different appearances. It may be good, healthy, and strong, with good reserve and adaptive capacity. But it may also be weak, with low reserve and adaptive capacity of the respiratory system and the whole body. In this case, a body is no more able neither to compensate the changes nor to deal with the malfunctions arising. The illness starts to develop. There is a well-known saying: “Tell me who’s your friend, and I will tell you who you are”. We may paraphrase it as follows: “Tell me how you breathe, and I will tell you how healthy you are.” 

Medical research shows a human being is a single whole. It is a proven fact that breathing is part and parcel of blood circulation, metabolism, energy exchange, acid-base balance, and water-salt metabolism. The interconnection of breathing with sleep, memory, emotional tone, ability to work, physiological and adaptive capacity, etc. is also widely known. 

Thus, we can conclude that breathing is the basis of living and good health, the most important function and need of a human body. Human existence is unthinkable without breathing. We live because we breathe. The better is breathing and its reserves––the better is health and the higher is life quality.

How Does Breathing Work?

Our breathing works in such a sophisticated and wise way and has such a vast resource of reliability and strength that it can provide a long-term resistance to “health violations” like smoking, alcohol abuse, and poisoned urban environment. Just like politics, breathing can be divided into external (pulmonic breathing, gas exchange between atmosphere and cells) and internal, or tissue, breathing (oxidizing processes in cells). We can say there is an ongoing gas exchange between our body cells and atmosphere. It is carried out through blood and pulmonic tissue. Pulmonic tissue is our “second skin” that protects our cells from toxic effects of high concentrations of atmospheric oxygen. 

External breathing (ventilation and gas exchange in the lungs) and internal (intracellular) breathing processes are interconnected through a gas transportation system (blood circulation). Control and regulation system (central nervous system) is at the head of this sophisticated organization. One can compare breathing to a complex, well-arranged industry. Raw materials (oxygen) are timely ordered and supplied, delivered to a shop (organs and tissues), to a machine (cell), effectively used (they oxidize food and other molecules), generate a basic product (energy) and supplementary products (water and carbon dioxide). These by-products may be used or partially removed (waste). 

All cells of our body are involved in the breathing process, all of them breathe. Therefore, breathing exercises have a positive effect not only on the lungs, but also on the whole body. Breathing and gas exchange processes involve not only lungs but other body systems as well–– cardiovascular system in the first place. Accordingly, “cardiorespiratory” system is a term that has been used in medical science for a long time. Its verbal translation from Latin is “heart and breath” system. The states of cardiac and pulmonic insufficiency are also described in medicine. These medical terms reflect inseparable connection between lungs and heart, breathing, lungs ventilation, and blood circulation. Any doctor will tell you that if the lungs cease working, the heart will also stop and vice versa––there is no sense in ventilating the lungs if the heart is not working. That is why first aid activities include artificial respiration along with a cardiac massage.

Due to the inseparable connection of heart and lungs, the positive effect of breathing exercises reveals itself in the treatment of cardiovascular diseases, improving various parameters of cardiovascular system, such as pulse, cardiac rate, pressure, etc. Medical science defines all the organs, tissues, and systems involved in breathing, by one term: functional respiratory system. The components of the system are: external breathing, gases transportation system, tissue (cellular, internal) breathing, regulation system. This complex and highly organized physiological system operates in a constant interaction with the environment. It is very sensitive to various changes both in external (outdoor) and internal (body state) environment: emotions, speech, movements, temperature, chemical composition of food, etc. Its primary objective is to provide for the best and most efficient level (volume) of ventilation according to the body state and metabolism (metabolic needs of the body). 

Let us now give a consecutive analysis of the composition and operation principles of our functional respiratory system and determine basic rules of its successful and efficient “use”. While at that, we have to realize that every part of the system operates not by itself, but in a close interconnection with the others. 

It is very important to keep in mind that human beings, unlike animals, are granted the ability and potential for conscious, voluntary, deliberate breath regulation, training, and control. This is possible due to the human self-consciousness: a human consciousness level is higher than that of the animals. Thus, one may convert research results, information and knowledge of empirical origin into helpful skills and breath regulation practices using his/her brain and intelligence. This potential is expressed in our health formula: Intelligence + Breathing = Excellent Health! 

Now we start the study of our Breathing. Please be welcome on the Great Way of Breathing, where you will obtain helpful knowledge and vital skills. On our Great Way of Breathing, we will discuss various topics. You will study your breathing and learn how to understand and to control it, recreating and improving your health. 

External Breathing

When discussing this topic, we usually speak of pulmonic breathing and gas exchange between blood and atmosphere through pulmonic cells membranes. This is a primary means of gas exchange. There is also another breathing method––a dermal one. For people, dermal breathing makes only 2 percent. Frogs leave us far behind here. A frog breathes with its lungs only in summer, and in wintertime it goes underwater, buries itself in sludge and pulls the oxygen through its skin. These are the miracles a “wizard frog” can do! Total skin area of a human equals to an average of 1.2 square meters, while the total lungs area is up to 90 square meters! Just imagine what kind of “parachute”, what kind of “sail” is hidden in your chest! Our sailing over the waters of this Ocean of Life is largely dependant on how good, reliable and strong this “sail” is––that is, our lungs, our breathing.

Our Air-Conditioner

What does breathing start from, what does living start from? We all know life begins with the first breath and it ends up with the last breath of air. Between those, we exist due to the energy of breathing. Adam Jackson in his book “10 Secrets of Abundant Health” makes a very wise observation that one of the secrets of abundant health is that the difference between life and death lies in breathing. At my lectures and workshops, I often call breathing “an invisible thread of life”. If it is cut, a person is dead. External breathing starts in nasal cavity. 

Nose is the organ that is worth a special mentioning. It is like a physical, chemical, and analytical lab. A little boy, picking his nose with his little finger, makes the first discovery about his nose. It is much more complicated than two straight holes. It is a complex system of tortuous canals, just like a chimney flue. A nose has its inner wall––a nasal septum. On its both sides there are oblong bulges––superior, middle, and inferior turbinates. Under the turbinates, superior, middle, and inferior nasal passages are found. Nasal cavity is divided into olfactory and respiratory areas.

Respiratory area is located in the inferior and, partially, middle turbinates. Its mucous membrane cells not only produce mucus. They have the cilia that constantly fluctuate at the frequency of up to 250 fluctuations per minute. In this way they allow for the transportation of particles, adhered to mucus, towards the throat. These cells also produce various antimicrobial substances that protect us from infections. 

Due to a specific nose construction, the air does not pass freely through the nostrils. The air movement is slowed down. Another amazing thing is that it sharply changes its direction! Having passed through the nostrils, a stream of inhaled air suddenly goes down. So, in nasal breathing, both during inhalation and exhalation, an air stream meets double resistance. The air stream resistance in nasal breathing is 1.5-4 times higher than when we breathe with the mouth.

Within 24 hours, up to 10,000 liters of air pass through the nose! Surface area of the nasal mucous membrane is about 160 square mm. An inhaled air is infiltrated, cleaned from the dust and microbes, and moistened inside the nose. Epithelium cilia fluctuations remove alien particles, such as dust, with the mucous stream. Even the toxic action of gases and harmful vapors is decreased through nasal breathing. In other words, the nose works like an air conditioner making the air ready for the lungs. This explains the difference in nasal forms of the residents of different regions. Since air humidity and temperature vary depending on a region, the natives of the Far North, Central Russia, and Southern regions have different nasal forms. 

Olfactory nasal area occupies a part of the middle turbinate and the whole superior turbinate. Its mucous membrane hosts sensitive nerve cells called receptors. Here starts an olfactory analyzer that allows us to recognize odors. It is no news that odors possess healing properties. In aromatherapy, through the inhalation of various odors (essential oils), we can improve our mucous membrane condition, nasal breath quality, as well as many other body functions, the functions of nervous system in the first place. 

Nose is a main breathing “channel”, mouth being a secondary, supplementary, “emergency” one. We can use mouth breathing when the nose is broken or not capable of breathing because of nasal cold, or when we are involved in hard physical work. If a person breathes with his/her mouth at rest, even merely sitting or lying with the mouth half-opened, this seriously disturbs the breathing and gas exchange processes and leads to the development of respiratory, cardiovascular and nervous systems diseases. The researchers have made a surprising discovery––breathing through the mouth for just 15 minutes can reduce oxygen content in the blood by 25%! Dear Reader, here is one more paradox of breathing. 

The harmful habit of mouth breathing at rest indicates a decline in a physiological potential and is a sign of a poor health. Psychiatrists know that their patients with moronism often breathe through a half-open mouth. Pediatricians and ENT-doctors know that if a child suffers from adenoids, constant rhinitis and hard breathing, or if he/she can not breathe at all, this child would try to breathe through the mouth to some extent. Such children are exposed to chill, bronchitis, bronchial asthma, angina, and they are more likely to suffer from nervous disorders of various kinds. Children’s irregular breathing leads to thyroid gland growth retardation and development delays. In this case red cells content may decrease to 15-20%, and hemoglobin—to 5-10%. 

The harmful habit of mouth breathing is very often seen in the childhood. Unfortunately, neither doctors nor teachers or parents pay due attention to teaching children the rules of nasal breathing. During my work at the Arkhangelsk Children’s Hospital, at the Children Diseases Department of the Blagoveshchensk Medical Academy, at various children institutions and hospitals of other cities, I have witnessed one and the same situation. We used to treat a child again and again for rhinitis, adenoids, tonsillitis, bronchitis, asthma, etc., while he or she kept his/her mouth half-open and no one cared. No drugs, massages or anything can help a child until the child stops breathing through the mouth. My practice has convinced me that it is extremely important to properly explain to a child how necessary and useful nasal breathing is and to help the child restore and maintain normal nasal breathing through the exercises. This has an immediate positive effect on health and significantly strengthens drug treatment action allowing to reduce drugs dosage. Of course, this refers to adults to the same extent. 

And now it is time for a small home task. 
Please check your nasal breathing. How well does your nose breathe? Does it occur that one nostril breathes better than the other one? Do you sometimes have to breathe through your half-open mouth while at rest? And have a good look around. If you watch closely enough, you will find people that occasionally or permanently sit, walk, or sleep with their mouths slightly opened. In reply to your advice to breathe only through the nose and to keep the mouth shut, they will tell you that it is very hard or impossible as they are “short of air”. Why is it so? We will discuss it later, when we speak about breath regulation and breath control system. And now, dear Reader, please check your breathing as described above and write down your observations on the second page of your Breath Diary.

What answers you may have? Your nose breathes well all the time (which is a very rare case). Occasionally, either right or left nostril gets stuffed up (it happens very often with many people). The nose breathes poorly or does not breathe at all (it happens quite often). Why do so many people sometimes have one of their nostrils breathing worse than the other one? There is a physiological pattern, a “nasal cycle”. Once in every ninety minutes a patency of nasal passages change. This may be considered normal. However, if one of the nostrils breathes poorly/does not breathe all the time or if the nose does not breathe at all, your breathing and health are seriously disturbed. Even if you are young and your tests are good, you have to take care of your health. First, you have to restore and improve your respiratory system and nasal breathing. 

We have made our very first steps on the Great Way of Breathing. Having passed through the nose like through the air conditioner, warm, infiltrated, and moistened air goes through the throat and glottis towards our “inner scuba”, to our lungs. It seeks to fill the lungs, this sail of living and health, to give us strength and health we need for traveling through the ocean of life. On its way through the glottis, the air may “work” if the vocal cords are strained. They vibrate and cause air resistance, and we can talk and sing. Thus, in this point of our airways breathing, speech and even digestion (swallowing) are crossed and interconnected. 

Due to these anatomical and physiological interconnections, breathing exercises are very useful for logoneurosis (stammering) treatment. Teachers, doctors, singers, VJs, and other “speaking” professionals can not get along without them as well. The breathing exercises that concentrate on resisted exhalation and extended exhalation are especially helpful. From my own practice I do know how hard it is to talk for 6-8 hours at a stretch, especially if the audience is large. It is very important and useful for everyone, and for you too, dear Reader, to make your speech and breathing work in such a way that you would automatically inhale through your nose while speaking. You may feel a little bit uneasy at first, especially if your breathing is weak and does not have a lot of potential. However, if you keep doing so, you will get used to this and your breathing will become stronger. 

By the way, here is another home task for you. Learn to control your breathing while speaking: learn to inhale through your nose. It is a very healthy habit. It may occur that you will speak somewhat less and slower than usual, but your speech will sound more solid, and then you will have a good chance to think awhile before you say something. Please check yourself: are you able to constantly breathe in through your nose while speaking? We wish you good luck and summarize our first results. 

The first rule recommends nasal breathing (both inhaling and exhaling) at rest and during a light physical activity. It is quite healthy in a state of a moderate physical activity as well. While speaking, singing, or being engaged in a moderate physical activity, you should inhale nasally and exhale through your mouth. Only in “emergency” situations, if you have a nasal trauma or perform a hard physical work, temporary breathing through your mouth is acceptable. Upon the completion of such kind of activity (skiing and alike), please restore your breathing, shut your mouth and come back to the normal state of nasal breathing.  
Tree of Life

Dear Reader, you would never believe you have a “tree” inside of you. This tree has a trunk, lots of brunches, and a tremendous amount of “leaves”, up to 700 million! Nevertheless, each one of us does have such a tree inside. It is a bronchial “tree”, a network of breathing tubes called bronchi. Our respiratory tree starts right after vocal ligaments as a trachea. Two pulmonic bronchi branch off the trachea, like from a mighty trunk, and spread towards right and left lungs. These large and wide bronchi form up to 22 smaller branches. These narrow breathing tubes are called bronchioles. Due to the repeated division, a total airways cross-sectional area increases by more than 4.5 thousand times! On the very edge of each breathing tube (branch), the smallest air bubbles are located, resembling little leaves. These are alveoli. They are covered with a very thick and solid “web” of superfine blood vessels, capillaries. One may compare lungs with a bunch of grapes: the bronchi are like branches and the alveoli are like grapes.

Our respiratory bronchial tree is surprisingly similar to an ordinary tree. The same way gas exchange occurs in tree leaves, it occurs in our alveoli. Now, have a look at another paradox! The gas exchange takes place in alveoli only, and this part of the lungs is called a respiratory area. Imagine a 23-storey skyscraper where only 3 or 4 higher stories make a dwelling zone. The elevator operates at stories 1-20, but no one lives there. The dwellers get to the 20th store in an elevator, and then they go on foot. 

The same way, the bulk of the air-bearing ways (1-20 levels of the bronchial tree) does have air circulation that occurs as a result of breathing motions. Still, there is no gas exchange in trachea, bronchi and numerous bronchioles. Therefore, this part of lungs is called an anatomical dead space. A healthy person’s dead space volume is about 2.22 ml/kg. The gas exchange between the lungs (the atmosphere) and the blood takes place only in the parts of the body where these smallest air bubbles, the alveoli, are located. This part of our lungs, levels 21-23, is called a breathing zone. This would make a dwelling zone of our skyscraper, 21-23 stories. The primary gas exchange occurs in the alveoli, the 23rd level, a breathing respiratory zone. The breathing zone has its own laws. The principle mechanism of gas transfer and breathing zone ventilation is the diffusion of gases. That is, ventilation, motion and interfusion of the gases in the breathing zone are made possible because of the difference in the concentration of oxygen and carbon dioxide in the pulmonic alveoli and bronchial tree. 

Thus, breathing efficiency depends not only on the frequency of breathing motions or on the volume of the air passing through our bronchi (dead space). First of all, it depends on the quantities of gases, oxygen and carbon dioxide, which are mixed in the alveoli. In other words, on alveolar ventilation. Intensive deep breathing, especially frequent breathing motions, often appear ineffective as we become engaged in an unnecessary physical activity and waste our energy on transferring the air within breathing tubes—the dead space. In this case we breathe “idle”. Usually, the dead space is not large, but as the pressure in the airways increases by 10 mm of mercury, the volume of trachea, bronchi and bronchioles may increase by 50% or even more.

The alveoli mark up the end of the external part of our Great Way of Breathing. The alveoli diameter is about 0.3 mm! When we say “lungs”, we usually mean both bronchial tree and alveoli, pulmonic tissue. 

The pulmonic tissue, the material alveoli are made of, consists of specific cells called alveolocytes. These cells produce and secrete a substance called surfactant. The word is strange and sophisticated, but the substance itself is vitally important. Here is a comparison to make it clear. Lacrimal glands’ cells produce and secrete tears protecting an eyeball from drying up; salivary glands cells produce and secrete saliva. The same way, pulmonic cells, alveolocytes, produce and secrete this specific substance called surfactant that covers the alveoli from inside like a superfine film.

The most important function of surfactant is to provide elasticity, or “non-gluing” qualities and stability of the alveoli. Surfactant production (synthesis) depends on many factors including the condition of the nervous system to some extent. Such methods of “civilized slow suicide” as smoking and alcohol abuse have extremely negative effect on this process. 

Pulmonic tissue is the largest body surface that comes in contact with the environment. Outer air is often aggressive and harmful because of the pollutants contained in the atmosphere of large cities and hazardous industries. Naturally, we have to resist these dangers. A protective immune system and a lung clearance system protecting the lungs from dust particles and microbes steadily and actively operate in airways, bronchi, and breathing zone. 

Bronchial mucous membrane cells, even those of healthy people, constantly produce and secrete mucus. It protects the bronchi, the dust particles “stick” to it. Over the whole bronchial tree, on the bronchi surface, millions of thin cilia are located. These cilia (superfine hairs) make a ciliated epithelium. The cilia constantly fluctuate, moving the mucus flow towards the trachea. They work like a perpetual janitor, cleaning the lungs day and night, with no day-offs. The alveoli have neither protective mucus nor cilia, and immune cells protect the lungs and the whole body here. However, if we breathe poisonous air at a factory or inhale a filthy cigarette smoke with a self-killer’s pleasure, we crush powerful lungs protection and clearance systems ourselves. As a result, both the lungs and the whole body suffer. 

The alveoli are covered with a very thick capillary net. Their role in the breathing process may be unsteady. The situations may arise when a part of the alveoli at rest is not ventilated—it is kind of closed. There may also arise a situation when the alveoli are ventilated but there is no blood flow in the surrounding capillaries (the capillaries are closed). In such cases, these alveoli do not actually take part in the gas exchange process. For the purpose of healthy breathing, a certain ratio between the alveoli ventilation and the blood flow in the capillaries that surround them is extremely important. Medical specialists define this ratio as ventilation-perfusion coefficient. 

The distribution of ventilation in different lungs divisions is not the same and depends on the body position. It has been discovered that when you are seated, the ventilation at the apex is greater than that in the lower parts of the lungs. When you lie on your back, the ventilation at the apex and in the lower parts of the lungs will be nearly the same, but the posterior lobes will receive greater ventilation than the anterior ones in this position. When you lie on your side, the lower lung will receive greater ventilation. It also refers to breathing exercises, especially for the patients with lung diseases. 

Blood flow in pulmonic vessels is also featured by such differences. Blood flow in the vessels located in the lower parts of the lungs when the body holds vertical position is greater than at the apex. In a reclining position, blood circulation levels at the bottom and the apex of the lungs become the same. Certain proportional differences between blood flow and ventilation are also identified. This ratio is higher at the apex, where the ventilation volume is higher than the blood flow. Thus, when the body holds a vertical position, the apex ventilation is “excessive” with respect to the blood flow. Even under ordinary conditions, the ventilation may exceed the perfusion (blood flow) threefold or even more. As you can see, external breathing is much more sophisticated than inhale-and-exhale motions.

Normal value of respiratory rate (RR) of a human is considered to be 14-16 breaths per minute. Apropos, nature shows an interesting example: the bigger is an animal, the smaller is its respiratory rate value. For example, respiratory rate of a mouse is up to 200 breaths per minute, and that of a dog is only 25 breaths. An elephant needs only 10 breaths per minute, and a whale extends one breath for 5-10 minutes. An experienced yogi can make one breathe in a minute. Physiologists research revealed that healthy people may be divided into two groups: Brandopinoics and Tachypnoics. The first group consists of people whose breathing is infrequent and deep. People whose breathing is frequent and shallow belong to the second group. However, if you train your breathing regularly, you will most probably find the happy medium. Your breathing will become infrequent, saving and superficial.

“Human Physiology”, a textbook for medical students, states, “At quiet breathing, a person inhales and exhales approximately 500 ml of air, which is called a respiratory volume. Anatomical dead space volume is about 150 ml, which makes approximately one third of a respiratory volume at quiet breathing. The alveoli accept approximately 350 ml at each inhalation. By the end of exhalation, about 2,500 ml remains in alveoli. Thus, at each normal inhalation only 1/7 of alveolar air is regenerated in alveoli.”

Remember this! And please recall this when somebody tries to convince you that “full” and “deep” breathing that “aerates” the lungs is a must for you. Please recall this every time when you read or hear such superficial “scientific” reasoning. Lungs make a complex ventilation system. Breathing and lungs ventilation are a complicated aerodynamic process. Only a charlatan can present lungs ventilation as a simple process resembling a room ventilation or an air pump operation. 

Lungs do not take part in breathing only! For a long time it was considered that ventilation and gas exchange are the only functions of the lungs. Long-term research has however revealed that lungs are involved in a number of other physiological processes. For example, they process, neutralize, and secrete many substances thus performing the functions of an “extra” liver. Here is an example from everyday life. If a person is very drunk, his breathing smells very bad and this is felt at a distance. That is why narcologists use an exhaled air testing in performing the expertise of alcoholic intoxication. In 2001, some very interesting facts were made public during one of the TV interviews with the scientists. The research proved that up to 600 gaseous substances may be contained in the exhaled air that have passed through the lungs. They also said that a new diagnostic skill based on exhaled air analysis is being developed. Apropos, the newest, inhalation, form of glyceryl trinitrate has been introduced due to the lungs capability of rapid absorption into blood.

Our lungs also produce some bioactive substances that take part in the regulation of nervous system functions, the regulation of vascular tonus, etc. Lungs ventilation is associated with the compensation of changes in acid-base balance. While developing a theory of mechanical activity of lungs and making his research on breathing biomechanics, FF Tetenev discovered that lungs are capable of active air-pulling in and out irrespective of the impacts of chest or diaphragm. 

Lungs take part in body temperature control. When body temperature is high, thermal dyspnea occurs. Here is an example. Loving mummies and grannies are afraid their boy can catch a cold and they dress him in too many warm clothes thus favoring to disease development. Why is a warmly dressed, safely muffled up child more likely to catch a cold? The poor beloved one just does not have another choice! He is “wrapped up” in such a way that body overheat becomes inevitable. Because of that, a thermal dyspnea develops in order to regulate the processes of heat production and exchange. Virtually, no heat exchange in the skin occurs in this case, and the only choice is to breathe through the opened mouth. By the way, a dog breathes through its mouth because its skin does not sweat, and breathing this way helps it regulate body temperature. 

A child protects himself from overheating in exactly the same way. However, the overcool of mucous membrane of upper airways is inevitable in this case. Besides, a child gives away excess dosage of carbon dioxide. The best intentions of loving relatives cause an opposite effect of endless colds. This is how the parents’ ignorance about the basics of breathing physiology leads to their children’s diseases. 
The Great Passage

In the process of air movement over the bronchial tree, the air composition gradually changes, so we find a different gas mixture in the alveoli compared to that in the atmosphere. Alveolar gas thus constitutes our inner “private” atmosphere. The main difference between our inner atmosphere and the outer environment lies in carbon dioxide content.

Here is another paradox! The difference between carbon dioxide concentration in alveoli and atmosphere estimates at approximately 200 times! The atmosphere contains up to 0.03% of carbon dioxide while we have approximately 5.7% in our lungs alveoli. It is amazing how close these two atmospheres are located: one inside the lungs and the other in the environment. It is of special interest that there are no shutters or valves in the lungs. They just form a continuous system of communicating tubes (bronchi). Nevertheless, our body keeps maintaining stability of inner gas environment, of our inner atmosphere.

Right at the borderline between our inner atmosphere and our blood, the gas exchange between blood and alveoli is realized, through the membranes of pulmonic cells (alveolocytes) and the walls of capillaries. Long-term research conducted by the scientists in hundreds of research centers all over the world reveal one and the same picture. Oxygen and carbon dioxide exchange between alveoli and blood takes place in our lungs. To date, no other facts relating to external breathing and gas exchange have been discovered.

Generally speaking, everything is quite simple and clear. Alveolar walls and the walls of capillaries covering the alveoli are very thin. According to scientists, these semipermeable biological membranes are less than 0.5 µm thick. The alveoli and the blood inside the pulmonic vessels have different oxygen and carbon dioxide concentrations. Gas exchange is carried out as a result of equalizing the concentrations in the course of passive diffusion. At that, the diffusion capability of carbon dioxide, i.e. its capability to move through the alveolar/capillary border, is 25-30 times higher than that of oxygen. (This explains the fact why breathing through an open mouth might cause a rapid development of gas exchange malfunction.)

The research conducted with the help of electron microscope (ultrastructural research) revealed very interesting findings. The distinctive feature of pulmonic capillary walls is that they have two sides: a “thick” and a “thin” one. A thick side contains numerous collagen and elastin fibers thus forming some kind of alveolar skeleton. A thin side of the capillary supports a diffusion process, a rapid gas exchange in the alveolar/capillary membrane. The gas diffusion, gas exchange is a continuous ongoing process. Even if you cover your nose and mouth, even if you dive underwater, gas exchange keeps going in the alveoli. You can stop or hold external breathing and gas exchange between the lungs and the atmosphere for a while, but you can not voluntarily stop the gas exchange process in the alveoli. 

Normally, we make use only of some part of oxygen received by our lungs. The inhaled air contains 21% oxygen and 0.03% carbon dioxide while their concentrations in the exhaled air are 16% and 4.5% respectively. In the alveolar cavity, oxygen content equals to 14% and carbon dioxide content is approximately 5.5-6%. During hypoxic therapy, on hypoxic devices, the oxygen content in the inhaled air can be reduced to 12-10%! If a healthy person holds his or her breath for the maximum possible time, the oxygen content in the exhaled air reduces to the same 12-10%. Thus, under normal conditions the oxygen content in the atmosphere and in our blood is more than sufficient.

Our Fan

You have certainly heard this phrase: “Moving is Living”. In order to move, we use many motor muscles. They are also called “skeleton” muscles, as their function consists in holding the body in a certain position and in ensuring the body movements. Every muscle participates in implementing specific motions and functions. For example, the contraction of bowels muscles provides for intestinal peristalsis, the movement of the food being digested; we have a muscular system in our bronchi, a strong contraction of the bronchial muscles causes asphyxiation. Our heart is another specific muscle intended for blood transfer. 

There is also a special muscle for breathing, diaphragm. As practice shows, the majority of people do not have a slightest idea about this amazing and unique muscle. Many people are not aware of or do not understand its significance and functions, and thus they can neither control nor regulate their breath. In other words, they do not know how to breathe.

Lungs, ribs and respiratory muscles are united under one name of “ventilator apparatus”. In most cases, this name implies the operation of respiratory muscles. Anatomical and physiological research has shown that diaphragm is one principle and specific respiratory muscle, “inhale muscle”. Chest and shoulder girdle muscles are skeleton, motor muscles. Accordingly, this muscle group is called auxiliary respiratory muscles. For breathing purposes, they are “switched on” only if diaphragm efforts are insufficient for a normal gas exchange. Clinical practice shows that if the diaphragm does not work because of diaphragm injuries, phrenoplegia, etc., a person dies very soon, as the auxiliary respiratory muscles are not able to maintain normal breathing for a long time. The patient may be saved only if forced lungs ventilation with the help of artificial pulmonic ventilation apparatus is conducted. And vice versa, a person with a healthy diaphragm may live a long life even if he/she has such heaviest traumas as complete rapture of spinal cord when motor muscular system is totally paralyzed.

Please have a look at another paradox of breathing. It is often written and spoken about three types of breathing: thoracic, abdominal or mixed. At that, it is taken for granted that a healthy person can use any type. While recording the medical history of a patient, a doctor should actually mention the patient’s type of breathing. For some reason, it is considered that each one of the three is normal. Furthermore, it is a common statement that thoracic breathing is typical for women, while stomach, or abdominal, breathing is a masculine characteristic. Opposite opinions are also rather often. All in all, we have to grasp this important issue.

Diaphragmatic breathing is a congenital one. The newborns at a maternity home, both boys and girls, use one and the same type of breathing. A diaphragm is intended for breathing just like legs are meant for walking, eyes––for seeing, and heart––for blood circulation. Therefore, if a person is at rest or busy with a light physical activity, diaphragmatic breathing is sufficient in this case (provided that the person’s breathing is healthy and well-trained). When the body is involved in physical activity, auxiliary respiratory muscles join the process of pulmonic ventilation. They provide extra ventilation in response to the load increase. On completion of physical activity, we have to restore breathing, take a deep breath, come back to normal diaphragmatic breathing after the state of mixed breathing in which both diaphragm and chest muscles are engaged, and eliminate extra ventilation. Unfortunately, even athletes are not always taught to control their breath. This forces many athletes to develop thoracic breathing, and they “breathe with chest” even at rest. 

Research data and many years experience of instructing on breathing exercises show it is possible to teach virtually anyone to use diaphragmatic breathing and break him/her of the habit of chest breathing at rest. Such knowledge and skill are extremely valuable to everyone at any age. 

Secrets of the Queen of Breath

What makes a diaphragm so unique? Diaphragm––the very name of the muscle is unusual and indicates its special status. It is a kind of shutter that divides (dia-) the insides of our body into parts, or fragments (-phragm). In anatomical terms, the organs located above the diaphragm form a thoracic cavity, and those lying below it form an abdominal cavity. So we have a natural boundary here. The diaphragm divides our body just like a barrier, like an inserted floor. Lungs and heart are on top of it. Our precious internal organs are beneath: stomach and bowels, liver, gallbladder and pancreas, spleen, and all the riches of our urogenital system.

Aside from the unique position the diaphragm takes in our body, it also has an extraordinary and very interesting shape, or anatomical structure. We know that muscles are usually attached to 2 neighboring bones with tendons––have a look at your arm muscles. The diaphragm is unique because it is a big flat muscle (imagine a circle) with unusual tendons. The tendons of the outer side of this circle are attached to the ribs, and those of its rear part—to the vertebras. A second tendon is located “inside” the muscle, in the center of the circle. Muscle part is found between these tendon parts. This is what makes this muscle so unusual––one of its tendons is attached to the bones, while the other has no bones attachments and is loose. This allows the muscle part of the diaphragm to freely move inside the body up and down, like a pump.

To put it simple, a diaphragm is a flat muscle. Speaking with children, I usually compare a diaphragm with a rainbow or a bridge hidden inside our body. A diaphragm is a dome inside of us, but it should be mentioned that it consists of two domes located on top of left and right lungs. A tendinous center is located in the middle of diaphragm. An interesting thing is that this tendon is not just a solid tendinous membrane. The tendinous center has special holes with the most important vessels passing through them, aorta and inferior vena cava. Our precious oesophagus and another vital vessel, lymphatic duct, also pass through the diaphragm.

This is how interesting and unusual the structure of our most important muscle is, the “queen of breath”, the diaphragm. Thus, both its position and functions are connected not only with breathing processes, but also with blood circulation in arteries and veins, with a vital process of lymphokinesis that clears organs and tissues, and with the functions of digestive apparatus. Dear Reader, look what a great structure it has! Four rather big “tubes” pass through the holes of the diaphragm’s tendinous center, namely, aorta, vena cava inferior, oesophagus, and lymphatic duct. Together with that, abdominal and thoracic cavities are hermetically separated. Like in a submarine which partitions are sealed in order to make every compartment hermetical, the two cavities of our body are safely separated from each other. Still, there are some “holes” in our tendinous center! And such a hermetic division is possible together with that! The trick, the originality of diaphragm structure, is that in the tendinous center, just between the “tubes”, there lies fatty tissue serving as a seal and providing for hermiticity. The fatty capsules safely seal the holes of the tendinous center.

The diaphragm performance also has its unique features. In the beginning of our study of the Queen of Breath’ secrets, we have not occasionally mentioned the thoracic and abdominal cavities organs: the diaphragm’s position and movements have very positive effects on these organs state. The mechanisms of these effects are many, we will have a look at the most basic ones. 

Diaphragmatic movements directly and mechanically influence the position and function of the heart and lungs. As the diaphragm contracts, it flattens and descends. The thoracic cavity increases and widens, the lungs lengthen out, air pressure in the lungs is decreased to become less than the atmospheric pressure and the air is forced into the lungs. This is the mechanism of inspiration. We can feel and we can even see an anterior wall of the stomach coming forward and the stomach puffing up. Pericardial cavity also gets a little bit wider during inspiration. Intra-abdominal pressure is increased in the abdominal cavity, these organs contract and something similar to a massage takes place.

Another effect of this movement is that during the inspiration the blood is forwarded to the heart through the venous system, from the abdominal veins. Dear Reader, this is how the diaphragm amazingly and effectively combines several procedures in one simple movement––inspiration, abdominal organs massage, blood circulation! The diaphragm is the “muscle of inspiration”. At the end of inspiration, diaphragmatic contraction stops.

Inspiration is followed by expiration. During expiration, the diaphragm is relaxed. According to medical literature, expiration is a passive phase, but let us look around again. We will find that many people, especially those with thoracic, or chest, breathing, exhale actively and with effort. However, medical science defines a normal expiration as a passive process. Why? The thing is, pulmonic tissue is elastic and extendable, like rubber. Being stretched during inspiration, the elastic tissue then contracts by itself due to its elasticity quality. Here is an example. If you puff up a rubber balloon, you will have to make efforts to fill it with air, but no effort is needed to pull the air back. Your lungs work in the same way. The alveoli are our balloons that, after being stretched during inspiration, return to an initial state or, so to say, to an equilibrium point.

At the same time, we have to consider there is a certain relationship between intra-thoracic, intra-abdominal, and atmospheric pressures. Our lungs do not have any valve and are always connected to the atmosphere. During expiration, pressure levels in the abdominal and thoracic cavities and in the atmosphere are gradually equalized; the air from the lungs goes out or is “pressed out” into the atmosphere. Normally, at rest, expiration occurs with no muscle effort employed. In the process of expiration, the diaphragm is relaxed, but as the lungs decrease, it passively follows the lungs and goes upwards to the initial state. We usually feel anterior wall of the stomach slightly going inwards, the stomach tightening. At that, there occurs a slight massage of the abdominal organs. Since expiration makes up a passive phase and the air slowly leaves the bronchial tree, thus, at rest the expiration phase always takes more time than the inspiration phase.

Diaphragmatic breathing is especially important for body clearance. On reading this phrase, you may some doubts on its validity. Your doubts are easy to understand and explain. How can it possibly be connected to body clearance? There exist numerous methods of body clearance, many companies are developing and promoting hundreds of “clearing” products. Thousands and dozens of thousands salespeople are selling tons of these products to their naive clients. However, the fact is that diaphragmatic breathing is a wonderful means of body clearance. Its action is effective, simple and natural. 

Diaphragmatic breathing is closely connected with lymphokinesis. Lymph is a special liquid in our body that moves along special vessels that constitute a lymphatic system. We may compare our blood vascular system to a water pipe and our lymphatic system to a sewer. The lymphatic system provides for both organ and tissue clearance. Lymph capillaries originate in the organs and tissues, where they “collect” harmful substances. Gradually the capillaries merge into vessels and lymphatic ducts and then form a large vessel called a lymphatic trunk. 

A discrepancy arose when the scientists first studied the lymphatic system: the blood vascular system had a pump (the heart) while the lymphatic system seemed to lack such a pump. As a result, the mechanism of lymph movement in the vessels, providing for a clearing effect, remained a mystery for a long time. Up to 1981, all specialists thought it was muscles contractions during physical exercises that stimulated lymph movement in the lymphatic vessels. However, a special study has revealed that our Queen of Breath, the diaphragm, also performs a pump function for the lymphatic system. Speaking metaphorically, the diaphragm is a “lymphatic heart”.

One of these studies is given in detail in the book by H. Childers “Get in Shape for 15 Minutes a Day”. In 1981, under the supervision of Arthur Gyton, a recognized authority in physiology, special research works were conducted. The essence of the experiment was that a young healthy athlete underwent an initial examination of lymphatic system. After that, he performed all kinds of physical activities––running, inclinations, etc. The only thing that he did not do was standing on his head. Then he underwent a control examination––there was no lymphatic movement. The athlete was then asked to breathe using his diaphragm. The lymphatic movement in the vessels immediately started. That is why all the competent professionals in the fields of shaping and weight loss often recommend their patients diaphragmatic breathing. That is why all those who actively practice diaphragmatic breathing have a slim body, a neat belly, and do not waste their time and money on popularized methods of body clearance.

All in all, the diaphragm’s functions are: static, dynamic, cardiovascular, and motor-digestive. Static function covers diaphragmatic tonus (contraction and relaxation), equalization of intra-thoracic and intra-abdominal pressures. Dynamic function is a respiratory one, it is related to shallow and deep breathing. Cardiovascular function: mobility of the diaphragm has an influence on heart position, dynamics of intra-thoracic and intra-abdominal pressures, venous outflow from the liver. Motor-digestive function of the diaphragm is about its influence on the movements of stomach, gallbladder, bowels, and the dynamics of intra-abdominal pressure. According to physiologists, “in terms of breathing and hemodynamics, abdominal breathing is the most effective type as it provides for deeper lungs ventilation and for a better venous outflow from the abdominal cavity to the heart”. VD Ovsyannikov has mentioned that diaphragmatic breathing is found in newborns. Besides, he says, “The majority of long-livers examined by the author used this type of breathing”.

The second rule: Diaphragmatic breathing is the only normal type of breathing in the state of rest. When we are at rest or engaged in a light physical activity (quiet walking, slow race, speaking, singing), we learn to breathe diaphragmatically (with the stomach). In the state of physical activity, if necessary, diaphragmatic breathing is accompanied with the efforts of auxiliary respiratory muscles (intercostals and thoracic). Upon completion of physical activity, please restore your breathing, take a deep breath and come back to diaphragmatic breathing from the compound breathing.

Gas Transportation System

All the blood flow of our body goes through the pulmonic vessels. Oxygen is transported to the blood in the capillaries that cover the alveoli. The plasma receives a small part of the dissolved oxygen, and the erythrocytes receive a major portion. An erythrocyte is a professional oxygen transporter. For this purpose, it has a special protein called hemoglobin. Oxygen molecules join hemoglobin in the lungs vessels.

Four oxygen molecules attach to a hemoglobin molecule thus constituting oxyhemoglobin. Oxygen is transported in the vessels in such a combined, “packed” form, and it arrives to the place of demand––to the cells. In the lungs vessels the blood is saturated with oxygen to the maximum extent—this is arterial blood. The very first organ to receive the saturated blood is the heart. Then it leaves the heart and spreads over the whole bloodstream. However, oxygen excretion takes place only in the smallest vessels, the capillaries. 

Cells supply with oxygen and oxygen excretion from hemoglobin mainly depend on two factors. Carbon dioxide content has an immediate effect on oxygen excretion from hemoglobin. Thus, if carbon dioxide content is normal, the blood supplies our cells with enough volume of oxygen. Please look at another paradox of breathing, dear Reader. When carbon dioxide is not enough, the cells are “hungry” and lack oxygen despite its high content in blood. Hypoxia develops in the cells. Such a strange occurrence––erythrocytes are saturated with oxygen, blood has enough oxygen, but the cells do not receive enough of it. The less is carbon dioxide content, the worse is the process of oxygen excretion from hemoglobin and the less oxygen is supplied to the cells. If you try to breathe very actively, vigorously and deeply for quite a while, you may feel giddy or even faint away. This may be explained by the fact that intensive breathing decreases carbon dioxide content and, consequently, makes a negative effect on the process of oxygen excretion. As a result, oxygen supply to the blood decreases. So, one can never get enough breathing one’s last. EP Gora points that “The mechanism of maintaining the required oxygen content in a human body is realized through carbon dioxide that plays a leading part in”. In 1893, F. Miescher put it like that: “Carbon dioxide stretches its protecting wings upon body oxygen supply”. Thus, carbon dioxide is the first factor that affects the supply of cells with oxygen coming from the blood.

It takes an erythrocyte less than one second to pass through the lungs and receive tremendous amounts of oxygen. Attention! In large vessels an erythrocyte firmly holds oxygen inside. And only in the smallest vessels, in the capillaries, does it actively excrete from hemoglobin. Still, as you understand, it is not enough just to separate oxygen from hemoglobin; it is necessary that oxygen molecule leave the erythrocyte through its membrane. The ability of a membrane to let molecules go through it is called permeability. Depending on membrane permeability, the molecules can or can not go through the membrane. In certain cases open-end pores may appear in erythrocytes membrane. It is through these pores that oxygen leaves the erythrocyte. In case they are sealed, we can say the access for oxygen is closed. The oxygen content in the erythrocyte is huge, but for the most part it does not go out. 

The specialists from the Lebedev Physical Institute, working under the supervision of Mikhail Fock, have made a long-term research of the processes of oxygen transfer by erythrocytes. The physicists had found out that right after an erythrocyte leaves the lungs capillaries and gets to the bloodstream, its membrane permeability decreases by 10,000 times! Hence, the pores on erythrocyte membrane get closed. The “sealed” erythrocyte delivers oxygen to the tissues. The need for oxygen is different for different tissues, depending on their types and conditions. Accordingly, the structure and the density of capillaries are slightly different in different tissues. Quite amazing is that the diameter of a capillary is much less than that of an erythrocyte. Some capillaries lumens are almost 2.5 times smaller than erythrocytes dimensions.

Therefore, erythrocytes in fact have to “crawl” and squeeze through the capillaries. The capillaries walls press and squeeze the erythrocytes. It was found out that the greater this pressure is, the more oxygen is released by an erythrocyte. The secret of the trick lies in the following. The erythrocyte membrane permeability, its “conveying capacity”, the number of pores being opened are determined by electrostatic intensity in an erythrocyte tunic. If the compression is strong, the contact of erythrocyte walls with the capillary is close, then electrostatic intensity is decreased, membrane permeability is increased, the required number of pores is opened, and the erythrocyte releases an oxygen portion. Erythrocyte membrane permeability is a second factor that affects the supply of cells with oxygen coming from the erythrocytes. 

It was found out that tissue cells also have pores in their membranes, intended for oxygen inflow. Surprisingly, the cells of our tissues can also change membrane permeability depending on what amount of oxygen they need. There are certain differences in capillaries density in different tissues as well. In the myocardium, for example, every muscle fiber has its own capillary; the distance between the myocardium capillaries averages to 25 µm. In cerebral cortex, this distance equals to 40 µm, and in skeletal muscles it approaches 80 µm.

When oxygen releases from hemoglobin and gets to a cell, carbon dioxide molecules attach to hemoglobin. On its way back the blood flows to the lungs along the venous system. Venous blood has a high content of carbon dioxide and a low oxygen content. Arterial blood saturation with oxygen is 95-98%, while venous blood saturation with oxygen is 71-75%. As you already know, blood gas composition is renewed in the lungs capillaries. The erythrocyte release carbon dioxide, it goes to the alveoli, and a new portion of fresh oxygen takes its place in hemoglobin. Another heart contraction––and a new cycle of oxygen trip in erythrocyte begins.

Thus, blood vascular system and respiratory apparatus constitute a single cardiorespiratory system. This is the reason why dyspnea is one of the very first symptoms of heart diseases. The heart can not effectively pump the blood over pulmonic vessels, gas exchange is violated, and dyspnea develops as a threatening and irreversible sign of a severe disease. However, if the patients suffering from heart diseases start to systematically practice breathing exercises, they can beat even such a disaster as dyspnea, even after cardiac infarction. 

Let us once again recall the Queen of Breath, the diaphragm. It efficiently improves blood circulation, too. AS Zalmanov, a renowned Russian doctor, has called it a “second heart”. Therefore, if you make a good use of diaphragmatic breathing, you are sure to have both normal alveoli ventilation and proper blood circulation.

Control system for gas content in the blood “works” in our vessels. Each one of us has special cells, the chemoreceptors, that respond to the changes of oxygen and carbon dioxide content in the blood. The chemoreceptors are mostly accumulated in the wall of the aorta’s arch (where the aorta goes down, behind the breast bone) and in carotid bodies (where common carotid artery is divided into external and internal carotid arteries).  The bloodstream also has baroceptors that control the level of arterial pressure.

Tissue Respiration
Our big and handsome body, our beloved organism, consists of many billions of cells. The cell is a basic form of living on the Earth. Virtually every cell of our body breathes, that is, uses oxygen for foodstuff oxidation. Breathing and oxidation are the basic processes of metabolism. Consequently, breathing exercises and voluntary regulation of breathing are sure to have a certain effect on the metabolism.

Breathing process that takes place in our body cells is in fact an oxygen-aided chemical reaction of breakdown (decomposition) of foodstuff molecules called oxidation, resulting in the formation of carbon dioxide and water molecules (endogenic water). By the way, carbon dioxide may be used by the cells as well. Breathing (oxidation) is the most important part and a compulsory condition of metabolism. In our cells, breathing and nutrition together make an inseparable and continuous process of metabolism. To be more precise, it is a common process of substances and energy interchange. Therefore, in the books on biochemistry for medical students, the Tissue Respiration issue is discussed in the chapter dedicated to energy metabolism. 

Tissue Respiration begins when an oxygen molecule is released from hemoglobin, passes through an erythrocyte membrane and a capillary wall, enters a cell membrane and gets inside a cell, to the special cell structure called mitochondrion. Mitochondrion is a part of the cell, intracellular structure that may be compared to a power station at a plant. In the cell, complex foodstuff molecules degrade (break up) into more simple subunits and synthesize the required substances. The molecules surplus may be deposited in the form of complex chemical compounds. For example, glucose surplus may be stored in muscles and liver as glycogen in a “concentrated” form, to be used later. 

Within 24 hours, hemoglobin helps our body cells receive approximately 600 liters of oxygen. As a result of breathing process, about 500 liters of carbon dioxide are generated in the cells. This “life transporter”, “gas-main pipeline”, “power system” in our body works non-stop 24 hours a day, no matter whether we sleep or are awake. 

A well-known statement “Breathing is Energy” has a scientific explanation. Energy is generated in mitochondria when oxygen and hydrogen are combined in the process of tissue respiration. Cells respiration, oxidation reactions, are closely connected with the formation of adenosine triphosphate, or ATP. ATP acts as a carrier of phosphate groups from high-energy molecules to other molecules. On receiving these phosphate groups from ATP, the molecules become activated and provide the cells with the energy to fulfill their functions. ATP molecules in our cells are constantly being generated in the course of tissue respiration and are constantly breaking down providing the cells with energy to carry out various processes in our organs and tissues, e.g. muscle fiber contractions. An ATP molecule’s life is no more than one minute. Every day our body generates and consumes approximately 62 kilos of ATP! Please note that there is virtually no ATP reserve in cells. Instead, our cells have at their disposal an ATP level regulation mechanism. This mechanism of breath control links and equalizes the speed of breathing processes in cells and the activity level of oxidation reactions that result in ATP production and breakdown. Dear Reader, here comes another paradox in the medical science history. In 1961, Peter Mitchell, the biochemist from Great Britain, had introduced a new chemiosmotic hypothesis of ATP formation in a cell. At that time, it was not taken seriously. Both the hypothesis looked unreal and the author was not among the established leaders in the field of biochemistry. It took the learned society “only” 17 years to recognize Mitchell’s contribution to science and to award him with the Nobel prize. Apropos, he was awarded for introduction of the hypothesis and not for making it a sound theory!

Oxygen-aided metabolism is called aerobic metabolism. Chemical reactions with no oxygen involved are called anaerobic, i.e. oxygen-free.

Research shows that the most active oxygen consumers are the cells of our brain (cerebral hemispheres cortex), heart, kidneys, liver, and retina. For example, for glucose aerobic breakdown, the brain at rest uses up to 20% of all the oxygen received by the body, while its weight makes just 2% of the total body weight. This explains why even minor breathing malfunctions may cause changes in nervous system functioning, or why even elder people can improve their hearing, vision and mental state (sleep, memory, concentration, and mood) with the help of breathing exercises. 

Aerobic processes are the leading and basic ones, while anaerobic play the role of a reserve, but this reserve is vital for us. For example, when the body is involved in intensive muscle activity, anaerobic glucose breakdown is always employed in addition to the basic aerobic method, even if the oxygen intake is high. When a load on skeletal muscles is hard, aerobic processes become dozens of times more intensive, while with anaerobic processes the intensity increase is estimated in hundreds of times! In fact, this is our evolutional, natural, strategic reserve. 

One of the breathing paradoxes is that each one of us in the beginning of his/her life had almost no need of oxygen. When exactly? In the very beginning––at the moment of conception and during the first hours and days of a fertilized ovum’s life, it stays in almost oxygen-free environment. Moreover, at this stage oxygen might as well be dangerous for the embryo. Only in the course of further development of the embryo, in the formation of placenta and placental circulation, the conditions for oxygen-dependant processes start to develop. However, fetus receives a very limited amount of oxygen at this stage. Prof. NI Tsirelnikov has always stressed this peculiarity of human development. In his lectures he shows the mechanisms of positive effects of breathing exercises in treating various diseases. 

We can say a fetus is “trained” to adapt to low oxygen content in blood and tissues and to various values of oxygen content in blood and cells. In this way cells capability to participate in anaerobic processes is kept. During the nine months of pregnancy, a fetus is trained to exist in the state of hypoxia, and this allows to deliver a child in water. The physiologists call the state of pregnancy “Everest in uterine cavity”. Research shows that the resistance of newborn to oxygen deficiency is 8-10 times greater than that of the adults. So it turns out that at the time of our birth our endurance is like that of mountaineers, divers and astronauts! 
This unique feature weakens in the course of time. Without special exercises, it is kept only in cells and body memory. However, it may be “switched on” in an emergency situation. For example, 30 seconds running at 200 meters distance may be fully provided by anaerobic glycolysis (oxygen-free glucose breakdown). We can also effectively use our natural reserve of anaerobic processes if we activate it through breathing exercises.

Here is another breathing paradox. The oxygen carrier called erythrocyte does not use oxygen for its own benefit. Prof. NI Tsirelnikoff underlines that erythrocyte is an absolute anaerobe. Such an honest “employee”––it is fully saturated and filled with oxygen, but it gives it all to others!

The most important function of oxygen in cells is to receive the electrons from oxidized molecules thus providing for the processes of oxidation and energy exchange in the cells. Oxygen is a vital and the most essential element. However, this vital element may turn into a serious danger for life and health, exact antithesis to life-giving О2. This is explained by the paradox of oxygen.

The “paradox of oxygen” is related to special qualities of its atom. The core of oxygen atom is surrounded by 8 electrons. Its atoms appear in pairs and constitute a harmless and even useful molecule. Molecular oxygen in its basic triplet state is able to attach another couple of electrons. Under the influence of various factors an oxygen molecule can give away one electron or, vice versa, one or two extra electrons may be attached to it. This modified oxygen molecule becomes very active or even aggressive, just like a rabid dog. These structures with extra electrons or with electron deficiency are called free radicals. These free radicals are very active chemical substances that circulate in the body and are ready to react. In order to restore the normal quantity of electrons they are able to “seize” an electron from any molecule, thus causing a chain reaction, as the molecules that are deprived of oxygen also become free radicals. As we can see, oxygen may be not only useful but dangerous as well. Not only active oxygen forms are dangerous (such free radicals as superoxide, oxygen peroxide, hydroxyl radical, singlet radical). The products of their aggression, the “victims” of their interaction with other molecules, e.g. fatty acids, are dangerous, too. The described processes result in the damage of cell membrane lipids, organs and tissues. 

According to biochemical calculations, 1 trillion of free radicals are formed in one cell within one day! These radicals are the by-products of exchange processes. A human body and cells are of course able to limit the formation and action of these dangerous and aggressive molecules. However, up to 2% of them (approximately 20 billions) overcome the body resistance and grow into a real threat to our life and health, especially if we involve our body into reckless and silly risks. Quite often we contribute to making “normal”, useful oxygen into our enemy, by smoking or getting exposed to excessive ultra-violet or ionizing radiation, etc. Oxidation stress develops in the body, which is responsible for development of the bulk of diseases, namely cardiac infarction, cancer, cataract, atherosclerosis, and many others. The list is tremendous. 

Thus, our state of health is completely dependant on the quality of tissue respiration. However, we can defeat free radicals and protect ourselves from their toxic action. The controversy of the situation is that a certain number of free radicals, or active oxygen forms, is essential for our living. For example, leucocytes, our immune cells, use these active oxygen forms (free radicals) to kill bacteria. Consequently, normal oxygen consumption for the production of active oxygen forms may count for 10-15%. We have special substances in our cells that slow down the formation of free radicals. We receive antioxidant substances with food (e.g. vitamin E), which “bind” and neutralize free radicals. 

Carbon dioxide helps us fight the surplus of free radicals. Russian scientists from IM Sechenov Moscow Medical Academy (AH Kogan, SA Grachev, EV Eliseeva, SL Bolevich) have solved one of the riddles of evolution. They found out that carbon dioxide could significantly depress the formation of free radicals (carbon dioxide is a universal inhibitor of active oxygen forms generation in cells). They have shown that carbon dioxide noticeably retards the reactions in which active oxygen forms are generated and thus protects the cells from destruction. These qualities are seen even when the carbon dioxide concentration in blood is normal.
By the way, the research shows that breathing exercises with Frolov Respiratory Training Device we can help reduce the surplus production of free radicals. A recent research conducted by the specialists from the EI Sokoloff Clinics, Moscow, revealed that the patients with a medium form of bronchial asthma that had applied the Frolov Device had shown a “…statistically significant reduction of by-products of lipid peroxidation. This led to the increase of functional antipxidative body supply”. They have also pointed out anti-inflammatory action that was realized through “the reduction of free-radical lipid oxidation due to the hypercapnic action of the Frolov Device”. 

A long-term research has established how significant is the biological role of carbon dioxide. It is a common knowledge that carbon dioxide takes an active part in the regulation of breath, blood circulation, metabolism, acid-base balance, electrolytic balance, permeability of cell membranes, nerve cells excitability, bronchmotor tone, tone of vessels, digestive organs, and urinary tracts. Thus, using the healing action of carbon dioxide and the Frolov Device, we can contribute to the treatment of various diseases and provide for their efficient prevention since early childhood. 

As you can see now, breath function is interlinked with many other functions and processes. No wonder that scientific research constantly reveals, firstly, negative effects many diseases have on the state and reserve of breathing function, and secondly, the positive influence of breathing exercises on the treatment of such diseases that seem to have no direct dependence on the breathing organs.

Who is the Master?

We have now walked through the Great Way of Breathing from the very beginning to the very end, from the tip of nose to inner cells. Now you know that the whole of your body breathes, from top to toe. The question arises as to how the functions of our organs are coordinated and how control and regulation are implemented. This complex system, this breathing ensemble is to take concerted action and rapidly response to all the changes within the body and environment. This system is to remain stable, to accommodate itself to any changes. It is not to break down because of a stress, a heavy physical load, bad weather, or elderly age. 

So, who is in charge of your breathing? Who is the master? Who is the conductor of Healthy Breathing Orchestra? It is you, and no one but you, dear Reader! Neither your family doctor, nor anybody else in the world is able to change, strengthen, or to improve your breathing! It is your work to control this vital function, to regulate its condition and your own health level. Moreover, it is your direct duty!

However, the majority of us people does not understand it and does not take this duty seriously. We think something like “well, thank God I breathe and that’s all right”. We start getting nervous when our breathing is “out of order”, our nose stops breathing, and the cough, dyspnea or asthma become our constant trouble. But it is already too late and nothing can help us: neither doctors, nor drugs or healers. Why is it so? Because your breathing belongs to you, and you are the only person on earth who can restore its reserves and “fix” it! To do so, you will need knowledge that we share with you, some time and some effort. 

Breathing is a partially mechanical process. It is a motor act. Just like any other motion, breathing allows conscious regulation. For example, you can control the muscles of your arm, leg, and trunk. The same way you can consciously control the performance of your respiratory muscles. Even a 2.5-3 years old child is able to control his or her breath, provided that he/she is taught how to do it. Conscious and volitional breath control is possible due to the participation of brain cortex motor zone in muscle regulation. This also explains the possibility of a conscious breath regulation in a physical activity. Thus, the most important centers of breath management are located in your mind and in the brain cortex motor zone. However, since our mind and our brain have a great number of other functions, we are not able to constantly control our breath, especially while sleeping.

For this purpose we have a kind of autopilot, a system of automatic breath control and regulation. Its basic sections are: a brain respiratory center, chemoreceptors in vessels (carotids and aorta), chemoreceptors in tissues, nerves that innervate the lungs, bronchi, and respiratory muscles. Chemoreceptors are in fact control sensors tuned to certain indexes of oxygen or carbon dioxide content. When gas concentration in blood deviates from the set indexes, the receptors get excited and transmit signals to the respiratory center that acts like a headquarters. 

The neurons of the brain respiratory center are a special group of cells located deep inside the brain. The work of respiratory center is the greatest secret of human life. As long as the neurons give their commands to the respiratory muscles, the breathing process keeps going on and we are alive. When the neurons “fall silent”, the breathing is ceased and so is the life. We may compare the respiratory system with an orchestra and the respiratory center with a conductor. A proper performance of the conductor makes the music of your life beautiful, health-giving and long-lasting. Dear Reader, your part in this orchestra is no less than a composer of this “Symphony of Healthy Breathing”!

What is the structure of a respiratory center and how does it operate? Step by step, this mystery is being uncovered. We know that 8 neuron groups are a part of the respiratory center. These groups constitute two basic “teams”, inspiratory and expiratory neurons. This means that one team becomes active during inspiration, while the other one is responsible for expiration. There is also an opinion the neurons have another “specialization”––one group controls the frequency and rhythm breathing (rhythmogenesis), while the other group determines a breathing pattern (the duration of breathing phases, respiratory volume, etc.). The respiratory center is a genuine breath autopilot, our perpetuum mobile. All the neuron groups work in coordination with each other and form a breath program, or pattern, that is, the correlation of breathing cycle phases, breath frequency, and ventilation volume. Respiratory center neurons make one team, a single network, a completed circuit. Within this network, the impulses circulate all the time, passing on from one neuron group to another. According to physiologists, the impulses from the respiratory center are constantly and automatically sent to the diaphragm and intercostal muscles. The impulses are let out in portions like volleys, rhythmically, one portion in 4-5 seconds. This is called respiratory center rythmogenesis.

We can say that the biological computer of our brain contains the software for automatic operation of the respiratory center. However, this software may be upgraded with the help of exercises. Our brain is a machine that can learn. In the process of exercising, it is capable of remembering any new program that we create. For example, many years ago I could not ride a bike, and there was no such program in my brain. As a result of training, new conditional associations and reflexes had formed, and my brain had remembered the program. I can keep my bike untouched for years, but if I want to ride it one day I know how to do it, because my brain has this motional pattern. The same is with musical instruments, body bearing, gait, etc.

Please keep in mind that in the process of breath training you make an intrusion into a complex work of a large neurons group. In this connection, you have to gradually and carefully change breath conditions in the process of training. The nerve cells of the respiratory center need some time to get used to modified operating conditions and to remember a new respiratory pattern, without additional efforts applied. If you change the training regime and breath conditions too quickly, a fault may disturb the performance of this “computer”. For example, shortness of breath may appear because respiratory center and respiratory system cannot get used to new conditions and a new pattern of breathing. 

The respiratory center neurons are not only closely interconnected with each other but also very actively contact with the cells that belong to other brain structures. Thus, breathing is closely related to many other physiological processes, and respiratory system is very responsive to the changes in operation of other organs and systems. This close physiological and anatomical interdependence allows to have a direct or indirect impact on the operation of many organs and systems, as well as on the whole body operation, with the help of breathing exercises.

First of all, the neurons of the respiratory center actively response to hydrogen ions concentration changes in the cerebrospinal fluid that surrounds the brain, as well as to the increase of carbon dioxide content in the blood (hypercapnia). They are less responsive to the decrease of oxygen content in the blood (hypoxia). These are specific factors. There are also nonspecific factors that have effect on lungs ventilation but do not take an active part in its regulation. Strong cold or thermal exposures of the skin stimulate the respiratory center. In case of an increase or a slight decrease of body temperature, lungs ventilation becomes stronger, and sudden cooling (deep hypothermia) depresses the respiratory center activity. There is a connection between the respiratory neurons and the baroceptors that control arterial pressure. Thus, if blood pressure comes up, the frequency and depth of breathing decrease simultaneously. Lungs ventilation might as well grow stronger when the blood receives adrenalin (in case of a stress, pain or loads), or due to progesterone level increase (during pregnancy). 

The respiratory center neurons are also responsive to various psychotropic and narcotic substances. Drugs and psychotropic substances normally depress respiratory center activity, therefore, breath malfunction is often observed at various kinds of addictions (alcohol, drugs, etc.). To be completely recovered from tobacco, drug or alcohol addiction, one has to practice breathing exercises, restore normal respiration of cells, nervous system and the whole body.

If the breathing is not trained, various conditions may cause the decrease in respiratory system reserves (this may happen even during pregnancy). The self-regulation capabilities of the respiratory system become worse and give rise to all kinds of diseases. It happens quite often that a person with good tests gets tired very fast, has an oversensitive reaction to weather changes, sleeps a lot and still is not able to have a good sleep, is disturbed by the shortness of breath for no reason, has a constant feeling of not having enough air and a need to breathe deeply once in a while or all the time, etc. Sometimes it gets to the state of “breathing panics”. Such a state reflects the first level of the respiratory system reserves decrease. It is often called  “breathing neurosis”, neurogenic hyperventilation, “dyspnea of civilization”, and so on. In this case, only a systematic breath training can help fully restore breathing and normal health.

The next level of breath control and regulation is the bloodstream. We have mentioned above that special cells controlling blood gas composition perform their “duty” in the bloodstream. These chemoreceptors are located in the most essential sectors of the bloodstream: in the place common carotid is divided into external and internal carotid arteries (carotid bodies) and in the wall of aortic arch. The carotid bodies receptors are especially significant as they control the gaseous composition of blood that flows along the carotid towards the brain.

Two kinds of cells are distinguished in the chemoreceptors’ “team”. One that specializes in oxygen content control and reacts to its decrease is called hypoxic chemoreceptors. The other that is excited when the carbon dioxide content is increased is called hypercapnic chemoreceptors. Please give it a special attention, dear Reader!

Attention! Our “oxygen receptors” respond with excitement only to the decrease of oxygen content in the blood, but they neither respond nor are excited because of its increase. That made it possible to hold hyperbaric oxygenation sessions, when a patient is placed into an oxygen chamber and is filled with oxygen. The patient’s respiratory system does not resist to it. However, our hypoxic receptors are generally tuned in such a way that even if the concentration of oxygen in the blood is normal and the person is healthy, they constantly transmit the impulses to the respiratory center. 

The most unpleasant thing for us is that we do not have chemoreceptors that would respond to the decrease of carbon dioxide content in blood. If the carbon dioxide content is above normal, our chemoreceptors become excited and a feeling of not having enough air appears as a result. This feeling is accompanied by a need to breathe deeper and thus exhale the “excess” carbon dioxide. But if the carbon dioxide content is decreased, there are no receptors to react! This makes the problem and the most significant weakness of our respiratory system! By the way, birds do have receptors that react to carbon dioxide level decrease. They are extremely important for birds. There is no need to explain what is going to happen if a bird faints because of losing lots of carbon dioxide while flying high up in the air.

As scientific research reveals, our respiratory system is not a perfect one because it cannot ensure a due control of carbon dioxide content. Thus, when your breath becomes excited under the influence of various factors, you cannot control it and start breathing deeper because of a false concept and a bad habit of breathing. As a result, you lose carbon dioxide. Carbon dioxide content is decreased; respiratory system and chemoreceptors get used to the decreased level and it acquires a status of a new “norm”. The reserves of the respiratory system run low and disease states develop again, as a result of the decreased carbon dioxide content and tissue respiration deterioration. 

The scientists from Moscow State Pedagogical University, VB Malkin and EP Gora, made a research of individual human reactions to hyperventilation. 290 men, from 19 to 23 years old, took part in the research. Even among those healthy young men there were revealed some individuals quite sensitive to hypocapnia. There was also revealed a group of people that had lost the ability to conscious breath control under hyperventilation. This phenomenon of “non-stop breathing” proves the imperfection of respiratory system regulation. OG Gazenko and his team obtained the same results back in 1981 when the similar number of aircraft college students of the same age underwent the tests. NA Agadjanyan and his team, while studying breath function of young healthy men (pilots and draftees to become pilots), have also found apparent breath malfunction of hypocapnia kind.

According to AM Vein and IV Moldvanu, we can therefore talk about the absence of retarding mechanisms for hyperventilation and hypocapnia. This imperfection of respiratory system creates an unbalance between external breathing function and tissue respiration, metabolism. We can observe a “mismatch of breath regulation pattern and metabolic needs of our body”. In other words, there arises a state when lungs ventilation, or external breathing, does not correspond to tissue respiration and metabolism processes. Hyperventilation, or excess lungs ventilation, is most often. This hyperventilation syndrome is considered a manifest of chronic stress. It is also typical for other states, and is often observed among athletes.

We have studied one of the breath management channels––the blood gaseous composition control and regulation. This method of control is called chemoreceptor circuit as it is formed of the chemoreceptors. We may say that the “chemical” analysis of breathing and gas exchange is performed this way. This circuit works simultaneously with the second method, or channel, of breath control and regulation of respiratory muscles performance, pulmonic tissue state (lungs stretch), and respiratory volume.

This second management channel is called mechanoreceptor circuit. It takes part in the analysis of breath mechanics, respiratory muscles performance, pulmonic tissue state (lungs stretch), and respiratory volume. It is related to the function of mechanoreceptors, the neurons that react to the stretching of respiratory muscles cells, bronchioles lumens alterations, alveoli distension, and intrapulmonic pressure changes. These neurons constitute the mechanoreceptor circuit. The above group also includes the receptors that respond to pulmonic tissue state and the irritation of airways mucous tunic. They provide for defense reflexes, such as sneezing, cough, and periodical “sighs” or yawning. Due to these, the lungs get smoothed out and alveoli collapse is prevented. The greater is the speed of lungs volume increase, the more excited are the mechanoreceptors. This is the most important feature of pulmonic stretch receptors. Approximately one half of the stretch receptors “rest” during exhalation, they do not transmit the impulses to the respiratory center. Possibly this is the reason for easier expiration control compared to inspiration. 

The most important feature of the diaphragm is that it contains a smaller amount of stretch receptors compared to other respiratory muscles. Since the auxiliary respiratory muscles are at the same time skeletal, motor muscles, they take part in maintaining body posture and body motions. It allows for passive stimulation of the mechanoreceptor circuit when the chest muscles condition is changed with the change of chest position.

Generally, the respiratory center controls the whole breathing process. The respiratory center neurons receive information about the composition of inspired air (temperature, humidity and various impurities), gaseous composition of air mixture in the alveoli, gaseous composition of the blood, the lungs ventilation parameters (inspiratory and expiratory volume, respiration rate and frequency), pulmonic tissue stretching, ventilation apparatus performance, and respiratory muscles tension. The respiratory center receives this information non-stop, it analyzes, processes and compares it with the data on body temperature, metabolism, acid balance, pulse and blood pressure indexes, etc. The respiratory center neurons also develop a breathing cycle pattern according to the body state and needs: they determine the activity level of respiratory muscles, the parameters of lungs ventilation, respiration rate, inhale vs. exhale duration ratio, the performance of stops of breathing (respiratory pauses and breath-holdings) or the performance of reflex defense reactions (cough and sneezing), and so on. A human mind is partially able to interfere into automatic operation of the respiratory center neurons and to change breathing pattern according to specific tasks, such as inhalations or breathing exercises, wind instrument playing, singing, talking, etc.

Our brain is a biological supercomputer. It handles tremendous amounts of information on our body state: biochemical and physiological processes, mental state and environmental conditions. Breathing is closely connected with many important functions and processes. The respiratory center neurons have very close neurophysiological connections with the brain structures that regulate the most important processes of metabolism, hormonal functions, etc.  A close connection of breathing process with the state of various parts of nervous system has been established. NG Trinyak quotes the research data showing that inhale phase gives a greater stimulation to sympathetic part of nervous system and activates the brain, whereas exhale phase is more closely related to the state of parasympathetic part, vegetative nervous system. This phase has more sedative and relaxing effect on our precious nerves. Not once have we seen this amazing interconnection between breathing rhythm and character and the activity of sympathetic and parasympathetic nervous systems in the lab of Prof. NI Tsirelnikov. He strongly recommends the doctors to take these factors into consideration and emphasizes that inappropriate breathing techniques inevitably cause dysadaptive or even stressful and pathologic changes in the body. 

Thus, the work of the respiratory center is always connected with other brain structures. Therefore, breath changes occur in response to different harmful substances in inspired air, body motions, various emotional reactions, chemical processes changes (blood and cerebrospinal fluid acidity, pH), pain, and body temperature changes. Breath reacts even to light, sound, tactile, gustatory impacts, and even to eyes motions!

We can state that breathing is a complex psychophysiological and biochemical process. Therefore, any interference, alteration and regulation of breathing have to be made very carefully, accurately and with a certain degree of self-control. Such a careful and thoughtful approach to breathing exercises will indeed bring you stable success! Health is a state that you create and maintain yourself. The same way, healthy breathing is the state that you create for yourself. No doctor, therapeutist or academician will ever breathe for you! 

Scientific, practical, and “popular” medicine accumulated a huge amount of information on the structure and performance of our respiratory system, on the role of breathing for our body functioning and health support, and on many years experience of breathing exercises implementation. Thinking it all over, taking into account our personal and professional experience of health-improving breathing, we come to a conclusion that breathing is a “driving gear” of our body biological clock. Breathing is a “golden key” to good health. It lies right in front of us, in our hands, but we do our best in order not to see it. Each one of us, from the age of 3-4 years, is able to use breathing for development of good health. Instead, we are guided by our indolence. First it leads us to a drugstore, and then to an early grave. Tremendous scientific and medical experience has proven that breathing exercises are the most important and necessary health improving remedy. The choice is all yours, dear Reader! Each one of us is free to choose between breathing and pills, health and disease. I myself have chosen healthy breathing. I have made a many years journey along this way, and now I can share with you our common experience of health improving breathing.

Part 2. Healthy Breathing Formula

As you remember, good health is more than just good tests and no complaints. It also means the presence of a certain physiological capacity and proper body adaptive abilities. To a large extent, the above is determined by physiological reserves of the respiratory system.

For the people suffering from various diseases, breathing exercises serve as therapeutic physical training, whereas for healthy ones they complement physical exercises. In the course of breathing exercises our body works under modified conditions of ventilation and gas exchange. This is a good training for its adaptive abilities, or adaptative mechanisms, as physiologists call it. Being closely connected with the most important processes and functions of the body, the respiratory system reacts upon many changes of its condition. Therefore, the respiratory system automatically receives training through various kinds of motor activities (physical work, exercising), body tempering (treatment with cold, bath, sauna), singing, wind instruments playing, etc.

As medical practice and sports medicine reveal, systematic and target-oriented breath training exercises help greatly increase the efficiency of external breathing function at the same time enlarging and stabilizing the physiological and adaptive capacity of the body. The indicator of good adaptive capacity of the body and respiratory system is high hypoxia resistance, that is, the ability to endure low oxygen content in the inspired air. Another important indicator is high hypercapnia resistance––the ability to stand the rise of carbon dioxide content in the inspired air.

It is these two factors, hypercapnia (increased carbon dioxide content) and hypoxia (decreased oxygen content), that have the greatest stimulation effect on the respiratory center neurons and chemoreceptors. Lasting disorder of gas exchange and ventilation, especially hypocapnia (low content of carbon dioxide), hypoxia (low content of oxygen), and hyperventilation (excessive ventilation) cause certain changes in metabolic processes and thus produce diseases. This is why special emphasis in a breathing exercises program should be laid on the formation of an efficient breathing pattern with high hypoxia and hypercapnia resistance.

An efficient breathing pattern easily manifests itself in the frequency of respiratory motions. Human body tolerance and physiological reserves may be quite accurately checked with the help of rather simple respiratory and physiological tests. Breath training techniques are divided into two groups: one of them employs training devices and the other one does not. Without any devices you train your respiratory system in the natural environment. More complex training programs require the use of technical devices that enable you to change breathing conditions and to dose a load on your breath, your body and its adaptive mechanisms. Let us have a look at the most simple, easy-to-understand, available, and efficient techniques of breath training. Everyone can employ this training program every day in ordinary conditions, improving his health in a manner that saves time, money and physical efforts.

Breath training may be conducted either at rest or during physical exercises. It is better to practice on an empty stomach or no less than 2-3 hours after food intake. The data acquired during exercises are to be entered in the Breath Diary for self-control (see Part 3). The basic principle of respiratory gymnastics corresponds to that of other body training methods––continuous graduated exercises, constant complication of training regime, and alteration of training factors, i.e. of breath conditions. It is only through this way of training adaptive capacity of the body gradually increases, nonspecific mechanisms of protection from harmful (pathogenic) factors become activated, and self-regulation capability grows stronger. On the contrary, if you start exerting influence upon your body exactly the same way every day, it will get used to this influence and give it a poor or no response.   

In the course of health-improving breathing program implementation, it is recommended to gradually make your training conditions more complicated in order to achieve a desired level. This level can be maintained afterwards with the help of your daily training techniques. Every person has individual genetic, physiological, age-specific characteristics that set a certain range of capabilities for every one of us. Still the main task of breathing exercises program is the stable improvement of your health, not a crazy drive to achieve the best breathing results. So please get ready for a calm, serious and accurate work on your breath. This work is of the same importance (or even of more importance) as teeth care, nutrition control or any other procedure of everyday care. It is to be done without extra rush and should always be accompanied by self-control.

Medical control is useful and necessary as well, because general practitioners rarely have to deal with healthy patients. In addition, in medical literature there is no follow-up of people that practice breathing exercises in a lasting and regular way. Why is it so? You already know the reason. Medical science is about human diseases and their treatment. Sports medicine is dedicated to the treatment of athletes. It is not easy to find a good specialist in health-improving breathing techniques in an ordinary polyclinic. Hopefully, our experience will turn out really useful for you.

Studying Our Breath

Breathing exercises are usually performed when you are sitting or half-sitting, half-lying or lying flat on your back or on your side. In a sitting position, a good idea would be to keep your back and nape supported by a wall, a back of an arm-chair/sofa, with your chest expanded and shoulders squared. This position of your chest keeps it from being shifted up and down or back and forth while breathing. This comfortable posture will allow you to breathe only with your diaphragm, abdominally, without your chest involved. When lying, the best position is to keep your knees and hip joints bent, in order to relax the abdominal muscles. One of the most comfortable positions is lying on your side with a small pillow under your head. 

You have already tested and recorded the state of your nasal breathing. If you still have not, please go ahead and do it right now. Now determine your type of breathing. Thoracic breathing: the chest goes upwards and ribs expand, when you breathe in. Mixed breathing: the chest expands and the frontal abdominal wall comes forward while breathing in. Abdominal, or diaphragmatic, breathing: frontal abdominal wall comes forward and the stomach swells, still the chest does not expand while breathing in. Please write down your type of breathing. Then count the frequency of your breathing motions per minute in the state of rest. Inhale and exhale are considered as one breathing motion. If you count 15 breathing motions and one inhale, this means 15.5 motions per minute. If you count the number per 30 seconds, find out the number of inhales and then double it. And do not forget to determine your pulse rate! It is a must. You can mark respiration rate as RR and pulse rate as Ps, or HBF (heartbeats frequency). 

Let us measure our breathing! While exercising your breathing, it is useful to estimate four indices: control pause, maximum pause, breath-holding at the stage of a calm inhalation, and breath-holding at the stage of a calm exhalation. The first two tests were offered by KP Buteiko. They are verified by time and experience, proved to be reliable and may be used for the estimation of breath and breathing function reserves, as well as the reserves of the whole body. The latter two tests are traditionally applied in medicine and physical education. They are called a Stange’s Test and a Hench’s Test. It will be a good idea to take the tests with 5-10 minutes breaks, not one after another. They do not require any special appliances and you can easily take them at home.

Test No. 1. Control Pause. The control pause (CP) is measured after a calm exhalation. This is a very “sensitive” test. You will need a stopwatch or a watch with second hand. Please place your two fingers on the bridge of your nose, close your eyes and listen to your breath: feel your inhale, feel where your normal calm exhalation ends. With a stopwatch you do not have to open your eyes until the end of the test. If you use a watch please open your eyes. After a calm exhalation, shut your nostrils with your two fingers, notice the time when the pause begins or turn your stopwatch on, and close your eyes. Sit quiet holding your breath with your nostrils shut until you get the feeling of a slight air shortage. Normally, you are not to feel anything at the beginning of the pause. Then you will feel a slight air shortage and the need to breathe in, which you actually can stand. But you do not have to stand it; do not drag the pause out. The first feeling of air shortage marks the end of the control pause. At this moment, please quit the test, open your eyes and nostrils, and start breathing, but please note and record the duration of the control pause in seconds. Write down: “CP: x seconds”. Here is a tip for the beginners: your breath should remain the same after the control pause. If you breathe deeper it means that the CP was too long. Please be sure to avoid such mistakes in the future and learn to hold the pause. Do not be surprised if your control pause is very short. Even that of athletes rarely makes more than 30-40 seconds. According to KP Buteiko, the CP for healthy adults is 60 seconds. Keep your cool and go on reading, and take the second test in 5-10 minutes.

Test No. 2. Maximum Pause. The maximum pause (MP) starts just like the control pause, after a normal calm exhalation. However, while measuring it you should sit for a longer time forcing yourself to stand the air shortage as long as you can. But please do not take it to the bitter end––this might give the beginners quite unpleasant feelings. Similarly, you have to note the time and write it down: “MP: x seconds”. A maximum pause is usually longer than a control pause. It is considered that a healthy adult should normally have an MP value of 120 seconds. Here is another tip on how to tell a MP from a breath-holding. If you did not make it too long, you can breathe through your nose after it. You have to breathe deeper than usual, but still you remain capable of nasal breathing. But if you have to breathe through your mouth after the MP test it means that you have had a breath-holding instead of a maximum pause. Please be careful! Go on reading, and you may take another test within 5-10 minutes. 

Test No. 3. Stange’s Test, or breath-holding at the stage of a calm inhalation. Breathe in and out normally, then take another inhale (about 80% of your maximum inhale) and hold your breath. Note the start time. You may shut your nostrils and close your eyes. Do not breathe as long as you can. When it gets too tough, this means the test is over. Open your nostrils and start breathing. Write down: “Stange’s Test: x seconds”. An adult’s average is 40 seconds. Quiet your breath, keep reading, and take the last test in 5-10 minutes.

Test No. 4. Hench’s Test, or breath-holding at the stage of a calm exhalation. After a calm exhalation hold your breath and note the start time. Keep holding your breath as long as you can. Again, you can sit with your eyes and nostrils shut, as if you were under water. As soon as you feel it becomes difficult to hold your breath, open your nose, start breathing, and notice the time. Write down: “Hench’s Test: x seconds”. An adult’s average is 30 seconds.

Further on you may use these tests to control and measure your breath and its reserves. These are your home self-control methods. It is more convenient to use the control pause (breath condition) and the maximum pause (breath reserves). You may take the tests one or two times a week and record the results in your Breath Diary, Notes Section.

Studying Diaphragmatic Breathing
Diaphragmatic breathing is an inborn type of breathing motions. Even those who have been breathing with chest for many years, employing a thoracic or a mixed type of breathing, are able to successfully turn to diaphragmatic breathing and to restore a normal type of breathing. Sometimes people breathing with chest may say “I do breathe with my stomach so what do you want from me?” In order to prove this they demonstrate the chest inhalation: they breathe in and the stomach tightens, they breathe out lowering the thoracic cage and the stomach goes downwards and slightly forward. They do not realize that this is a thoracic breathing when the stomach passively follows the motions of thoracic cage.

Find a comfortable position (one of those described above), and put your hand or hands on your stomach, next to the navel or a little bit lower. Close your eyes, listen to your breath, feel it. Breathe through your nose! Learn to feel your breathing, feel the beginning and the end of inhalation, the beginning and the end of exhalation, short pauses between inhalation and exhalation. Your breathing is like an ocean; your breathing motions are like ebb and flow waves. This will help you “tune” your body to breathing exercises just like a musician tunes his instrument before the concert starts. During this psychophysiological tuning, some changes in the breath rhythm or volume may occur. These would be the first response of your respiratory system. Even such a simple exercise as the ”tuning” and concentration on breathing has a relaxing effect. 

What can you do if your chest breathes actively going upwards while breathing in, and the stomach almost does not take part in breathing? Remember this simple rule! Learn to draw in your stomach in a slow and smooth manner at the end of exhalation. You can draw your stomach in by the contraction of its muscles, but it is more comfortable to help it with your hands. Put one or both hands on your stomach beneath the navel. During the exhalation, draw the stomach in with your hands, and release it in the beginning of inhalation phase. The stomach comes forward by itself. In order to make a switch to diaphragmatic breathing and to quit a thoracic pattern, the most important thing is to learn to draw the stomach in at the end of exhalation. You can easily feel diaphragmatic breathing if you lie on your back with a book on your stomach, and breathe in such a way that the book goes down when you are breathing out and up when you are breathing in. The exhalation is usually slowed down, it takes 3-5 seconds to breathe out. If you feel like making a break of 1-3 seconds after you have inhaled or exhaled, you may do so. But please do not make too many breath-holdings! The respiratory center gets very excited during breath-holdings and the breathing rhythm is distorted.

Diaphragmatic breathing exercises are to take 10-15 minutes and be performed on an empty stomach 2 or 3 times a day. You can do this in the morning after you are awake, in the daytime 1-2 hours before or after a meal, and in the evening before going to bed. During the day check your breathing from time to time and try to follow the diaphragmatic pattern while at rest. Usually people get used to diaphragmatic breathing at rest after two or three weeks. Later you will learn to keep to diaphragmatic breathing when walking slowly.

Non-Apparatus Breathing Exercises

Ease and comfort of breathing exercises are extremely important for achieving a good therapeutic effect. In the course of my practical work, I had to deal with critical patients, children and teenagers, for many years. While studying the variety of techniques and scientific research results in the fields of breath physiology and biochemistry as well as alternative health-improving methods, I have developed rather efficient and very simple breath training techniques. These breathing exercises developed by the author may generally be considered as a breath-training program. According to my observations, breath training at rest may be best conducted in two basic manners. The first is a two-phase breathing (inhale-exhale): gradual increase of duration of inhalation and exhalation, the slowing of breathing and diminishing of its frequency. The second manner is a three-phase breathing (inhale-exhale-pause): gradual increase of each phase duration and the duration of whole cycle. Respiration rate is substantially slowed down as well. As you progress you may step-by-step complicate breath training exercises, changing the exhale conditions and using different methods of breathing.

The first method is nasal breathing, breathing in and out through the nose only. The second one is inhalation through the nose and exhalation through the resistance of tight lips. Breathe through the diaphragm only, the frontal abdominal wall comes forward during the inhalation and the stomach swells. While exhaling, the stomach draws in slowly. If you feel that a little pause of one or two seconds is needed after you inhale or exhale, you may do so. This pause will be a smooth switch from one phase of breathing to another.

In case the duration of exhalation is increased by 10-15 seconds or more, it is usually difficult to make an extended exhalation through the nose. In this case, a slightly resisted exhalation is more useful and easy to make. The most simple and easy method of extended resisted exhalation is as follows. First, inhale quietly with your diaphragm and through your nose. The stomach swells, and the frontal abdominal wall comes forward. A one second pause follows the inhalation, and during the pause swell your cheeks. With your cheeks swelled, start breathing out slowly through a narrow aperture between your lips. During the exhalation, you release the air in a calm, slow and relaxed manner. Your cheeks and your face should look as if your mouth was full of water. The air aperture between your lips should be very narrow. You should blow the air out very gently and carefully; let the air go out without any tension as if it blew by itself. Later on, in two or three weeks, you will learn to breathe out without swelling your cheeks, just through your tight lips.

This method allows developing an energy saving extended exhalation. In the beginning of exhalation, the stomach is relaxed, while the abdominal wall is at the front. First you breathe out swelling your cheeks and then, in the end of exhalation, you tighten your stomach with the help of either muscles or hands. For a start, try this method making 5-6 seconds exhalation. Please breathe out in the following way. During the first 1-3 seconds breathe out swelling your cheeks, and during the next 4-6 seconds tighten your stomach. Later on, the duration of exhalation gradually gets longer, but the basic concept remains the same: first we breathe out swelling the cheeks, and we finish the exhalation with the smooth and slow tightening of the stomach. For example, if the whole exhalation takes 10 seconds, we tighten the stomach beginning from the 6th second; if it is 15 seconds, we tighten the stomach from the 10-11th second; if the exhalation takes 30 seconds, we tighten the stomach from the 20th second, etc. Till the end of exhalation and even during inhalation you may keep your cheeks swelled. In 3 or 4 weeks we will start practicing this method of breathing in slow motion.

Let us call the duration of breathing cycle phases (estimated in seconds) a Breathing Formula, or BF. For example, if inhalation takes 2 seconds and exhalation takes 3 seconds, the breathing formula will be put as “2-3”. If inhalation lasts 2 seconds, expiration is 3 seconds, and the pause is 5 seconds, the breathing formula will be “2-3-5”. A model plan of breath training exercises is demonstrated in Table 1 (please note this is just a model of a plan). Step by step, as you progress in training, the duration of your breathing cycle will increase, the respiration rate during the training and in normal condition will decrease, and you will experience the rise in physiological capacity of your respiratory system and your body in the whole.

Please note that during the training a gradual increase of breathing phases duration is recommended. For example, having increased your inhalation by 1 second, increase your exhalation by 1 second in a day or two, then, the other day, increase the pause after exhalation (if a three-phase breathing is employed). Then increase your inhalation by one more second, and so on. You may not succeed in increasing the duration of the whole breathing cycle (BC) or one of its phases. In this case, you may keep increasing the duration of the phase that goes without much effort. It is recommended though that the inhalation phase does not exceed the exhalation time by more than 50%.

This will be your individual program or, in technical terms, your breathing pattern. You may also make a physiological break of 3-4 days, up to one week. 

Table 1. Breath Trainings Program
	Two-phase breathing

Inhalation-exhalation, seconds
	Three-phase breathing

Inhalation-exhalation-pause, seconds
	BC, 

seconds 
	 RR, minutes

	 2 - 2
	
	 4 
	 15

	 2 - 3
	 2 - 2 - 1
	 5 
	 12

	 2 - 4 
	
	 6
	 10

	 3 - 3 
	 2 - 2 - 2 
	 6
	 10

	 2 - 5
	
	 7
	 8.5

	 3 - 4 
	 2 - 2 - 3
	 7
	 8.5

	 2 - 6
	 2 - 2 - 4
	 8
	 7.5

	 3 - 5 
	 2 - 3 - 3
	 8
	 7.5

	 3 - 6 
	 3 - 3 - 3
	 9
	 6.5

	 4 - 5
	 2 - 2 - 5
	 9 
	 6.5

	 3 - 7
	 2 - 2 - 6
	 10
	 6

	 4 - 6
	 2 - 3 - 5
	 10
	 6

	 4 - 8
	 3 - 3 - 6
	 12
	 5

	 6 - 6
	 2 - 5 - 5
	 12
	 5

	 5 - 10
	 3 - 4 - 8
	 15
	 4

	 7 - 8
	 3 - 3 - 9
	 15
	 4

	 8 - 12
	 3 - 5 - 12
	 20
	 3

	 5 - 15
	 5 - 5 - 10
	 20
	 3

	 5 - 20
	 5 - 5 - 15
	 25
	 2.5

	 10 - 15
	 5 - 10 - 10
	 25
	 2.5

	 10 - 20
	 5 - 10 - 15
	 30
	 2

	 10 - 25
	 5 - 10 - 20
	 35
	

	 10 - 30
	 5 - 10 - 25
	 40
	

	 15 - 35
	 10 - 10 - 30
	 50
	

	 20 - 40
	 10 - 20 - 30
	 60
	 1

	 30 - 30
	 15 - 25 - 20
	 60 
	 1


*BC––breathing cycle duration measured in seconds

*RR––respiration rate per one minute

The table gives a model of a trainings program to be followed in the state of rest. Three-phase breathing formulas, such as 5-5-5, 5-5-10, 10-10-10, might be suitable for young and healthy beginners. But in this case, again, you have to be consistent, gradually increasing the duration of each phase of the breathing cycle. Dear Readers, each one of you is capable of holding a course of active breath training and can reach the best personal results, based upon his or her body characteristics. The basic principle consists in gradual complication of training regime and in continuous body state control. The simplest method of self-control is pulse rate measuring before and after a training session. If you observe the changes in your blood pressure (hypertension/hypotension), this is a sign you should control your blood pressure, too. In case your training conditions do not exceed your body capabilities, this means you perform your exercises in an activating and training manner. At that, pulse rate and blood pressure (BP) changes after a training session make no more than 15-20% from the initial parameters, and they are can be quickly restored to the normal. The average restoration time is 30 minutes.

If you practice the exercises in the regime that exceeds the adaptive capacity of your body and its respiratory system, you develop a stress situation. It may result in a significant (up to 30%) and lasting (1 hour and more) increase of pulse rate and blood pressure. In this case, it will be a good idea to make a break for a day or two until the body returns to its normal state. After the break, you can go on training more carefully, with a slower increase of the breathing cycle phases parameters. 

Each training session is not to exceed 30 minutes. The first sessions should last 6-8 minutes. The first part of the session should be dedicated to two-phase breathing (inhale-exhale), while its second part—to three-phase breathing (inhale-exhale-pause). Increase the total session time gradually, too. Usually it is one-minute increase in 2 or 3 days. Control the duration of each breathing cycle and of the whole session using a watch with a second hand or a stopwatch.  It is advisable to follow one and the same breathing regime in order to keep a steady breathing rhythm. Please remember that breathing is a rhythmic process. KS Stanislavsky said, “The foundation of human life is the rhythm given to each one of us by our own nature, that is, by breathing”. 

Please note that it is not necessary to control the second hand of your watch all the time. For the most part of the session you may breathe with your eyes closed and count slowly to yourself. You may glimpse on your watch only in the beginning and in the end of the breathing cycle. Usually you can easily count up to 10-15 seconds without using a watch. Within 4-5 minutes your brain, this biological computer, and your respiratory center, the autopilot, will remember the given breathing rhythm. In the beginning of a session, for a better warm-up, you may set a breathing cycle that is 3-5 seconds less than the one you employ in your training. For example, at first you breathe following a 3-7 formula for 3 minutes, and then you breathe according to a 5-10 formula for 12 minutes. Or, you can use a 3-3-6 formula for the first 2-3 minutes of training, and then switch to a 3-5-8 formula. As soon as you reach your individual limit, e.g. BC duration of 40 seconds, keep training according to this schedule every day for 2 or 3 weeks. Your body will get used to this new “winning” pattern and it will become normal for your breath and overall health. Then you can practice the exercises every other day or two, so that they serve as prevention and maintained the established training regime.

In the course time, these exercises will turn to a useful and healthy habit as necessary as washing. If you experience a stress, overeat, drink too much alcohol, smoke too many cigarettes, etc., you will see your breathing getting worse, but with the help of the breathing exercises you will be able to quickly restore it.

Training Your Breath in Motion

Now that you have learned to control and regulate your breath at rest, you can go on perfecting your breath control skills during a light physical activity. The easiest method of breath training in motion is training your breath during a quiet walk. Do not start training in motion earlier than 2-3 weeks after you have started exercising your breathing at rest. Within this period of time you will develop breath control and regulation skills and learn to feel your breath in a proper way. 

It is harder to control your breath in motion than at rest. The reason is that in motion both the motor zone of brain cortex and the mechanoreceptors of your respiratory system (mechanoreceptor circuit) are stimulated. When you move, your muscles produce a greater amount of carbon dioxide and lactic acid, which stimulates the chemoreceptors (chemoreceptor circuit). Thus, in motion, many areas of the respiratory system are stimulated at once.

What will we start with? Let us start with a control test. Find some area that is familiar to you and where you can walk unhurriedly and continuously for 10-15 minutes. Walk through this area at a steady pace and breathe with your diaphragm and through your nose. If this test––diaphragmatic breathing through the nose during a slow walk––works well for you, then you can easily start practicing the next training regime. If it does not, then it will be good for you to practice this simple exercise 2-4 times a day for 10-15 minutes each time.

Breathing with stops. During this exercise you make an ordinary calm diaphragmatic inhalation through your nose while walking slowly (one inhalation per two steps), a calm exhalation through your nose (one per 2-4 steps), and then you hold a pause for 2-3 steps. It means that you keep walking but stop breathing. Then again: inhalation and 2 steps, exhalation and 2-4 steps, pause and 2-3 steps. Keep to this breathing pattern while going the whole distance. Gradually, within one or two days, increase the pause by 1-2 steps. As you progress, you will manage to walk slowly and to breathe in an energy-saving manner making 10-15 steps pauses. You can also train your breathing going up the stairs when you get rid of dyspnea and palpitation in the state of physical activity. If you do morning exercises, make a short pause after an exhalation in the beginning of an exercise, and then “turn the breath on”. For example, when doing 15 knee bends, do 3 or 5 of them without breathing (stop breathing after an ordinary exhalation), and then keep doing the knee bends breathing with your diaphragm and through your nose. When doing 30 bows (cross bows), do the first 5-10 of them during a pause after a calm exhalation, and then start breathing. Gradually you will develop a habit of energy-saving breathing in motion. We do not cover here more complicated methods of breath training in motion. 

Training Your Exhalation in Motion

This training method will teach you to make an extended resisted exhalation during a slow walk. These exercises also require accuracy and control. You will have to record the data in your diary. You already know how to make a resisted training inhalation by swelling your cheeks. This time try the same type of exhalation during a slow walk. At first, apply the simplest technique: diaphragmatic inhalation through the nose (per two steps), resisted exhale through the lips, with the cheeks swelled, per 4-5 steps. Slightly tighten your stomach during the exhalation (by half) and again breathe in through your nose, and do the resisted exhalation through the tight lips per 4-5 steps.

After you learn to breathe this way easily for 10-15 minutes you may gradually increase the duration of resisted exhalation. As you progress, you can reach such a level that you will easily perform a 10-15 steps exhalation while walking slowly. During routine physical activities many people unconsciously acquire a habit of doing slightly resisted exhalations through the tight lips. Such exhalation is used as an energy-saving method of breathing, as a preventive measure against dyspnea during a physical activity.

Attention! If during a physical activity you feel the need to breathe through your mouth or actively breathe from the “chest”, it is advisable to make a break and to reduce the physical load. Such a state manifests that this physical load exceeds your body capacity and it is an overload.

If you practice health-improving running, you can use an energy-saving breathing technique as well, during slow running. Make short pauses from time to time in the course of slow running, run 5-10 steps or more without breathing or do an extended resisted exhalation per 10-15 steps. Such breathing method reduces dyspnea and contributes to the capillaries opening. Such breathing is especially good when it is cold outside, because it provides a great warm-up.

As a result of regular exercises your respiratory system learns to operate in energy saving mode of rare breathing motions and this program is gradually imprinted in it. Normal content of carbon dioxide is also restored, if it had been too low. The chemoreceptors are gradually retrained and get used to the new level of carbon dioxide content. During the resisted exhalation, the pressure in the airways is slightly increased, and the reserve nonventilated alveoli get involved into ventilation. Such resisted exhalation also adds to more steady ventilation of every division of the lungs.

When you breathe out tightening your stomach you improve the overall blood circulation as well as the blood circulation in the pulmonary capillaries. At the same time, you provide for the lungs massage. Thus, you actively ventilate the lungs and, more importantly, improve the alveolar ventilation and blood circulation in the capillaries covering the alveoli. This creates the best conditions for the gas exchange process in the lungs: an optimal ratio of ventilation and blood circulation in the alveolar area.

As a result of breathing exercises, the body capabilities for self-regulation of malfunctions are improved. First of all, this refers to the functional state of the central nervous system that regulates all the processes in our bodies. Consequently, your sleep, mood, blood pressure, cardiac rate, metabolism, and many other processes are improved. Still there are some limitations. People with cardiac rate malfunctions should be extremely careful, especially in case of a slow pulse (bradycardia––less than 50 heartbeats per minute). Those suffering from heavy types of bronchial asthma or dyspnea (respiration rate exceeding 20 breathing motions per minute), pulmonary emphysema, or multiple bronchiectasis should also be very careful. However, as the practice reveals, the worse is a patient’s status and the heavier is a disease, the more important and necessary are the breathing exercises for this patient. They are vital for those who have to lead a sedentary lifestyle because of their diseases: heavy forms of lungs, heart, joints, backbone, and nervous system diseases, before or right after a surgery.

May a Breath-Training Apparatus Help You Succeed!

In the course of its development, the human society has been creating a variety of simple, health giving, easy-to-use, and efficient devices for personal hygiene and disease prevention. People have been using a comb, scissors, and a tooth-brush for a long time already. People have invented dumb-bells, trainers, body massage devices in order to develop and strengthen our muscles. Scientific research and practice have given the mankind the knowledge and experience to create simple and useful products for respiratory organs hygiene as well as to invent breath-training apparatuses.

The very first experience of apparatus-aided breath training was that of the warriors that had to breathe through a straw while staying under water. You make use of their experience. Take a cocktail straw (or a dropper tube 20-30 cm long), pour a room temperature water into a glass (50-60 ml). Put one end of the straw into your mouth, and the other one into the water, keeping a 0.5 cm distance from the glass bottom. Breathe in through your nose, as usual. Breathe out through the straw into the glass of water, in a smooth and slow manner. Breathe diaphragmatically. You may regulate the respiratory cycle parameters according to Table 1 (first option). In this case you make more efficient use of breath resistance during exhalation. A medical term for this training method is positive pressure at the end of exhalation. You must breath diaphragmatically during the whole training session. The session duration is 15-30 minutes. This exercise is good for the training of respiratory system and respiratory muscles, and is useful in the treatment of bronchopulmonary diseases as well as during the restoration period after pneumonia or surgery. Fortunately, such tough breathing training methods as swelling of a volleyball bladder are no longer used in medical practice. By the way, in 2002 I have seen a TV interview with a Russian wonder-boy (he is a teenager now), whose name was Bruce Lee. Among other tricks, he demonstrated the swelling of a rubber hot-water bottle. After he had swelled it, it split. However, it is not advisable to even try to break this “record”. Anyway, you do not need to do that. 

If you take apparatus training really seriously, you should use only those devices that had been tested by the appropriate medical authorities, such as the Ministry of Health of the Russian Federation, or alike, and had been approved for medical practice. You have a certain choice here. You may either purchase a “Mountain Air” device at the price of about 9, 300 US dollars, or an individual device for hypoxic respiration. The latter is simpler and cheaper, but you will have to buy new cassettes for it again and again. Or, you may buy a German respiratory training device at 80 dollars. But, generally, the Frolov Respiratory Training Device is enough for achieving good results. This device combines two functions as it is both an efficient respiratory trainer and an easy-to-use inhaler.

The results of the very first tests of the Frolov device have revealed this unique combination. The specialists have stressed that the Frolov inhaler might as well be efficiently used as a respiratory training device. Since 1995, on the issuance of Decree #311 of the Russian Ministry of Health, this device has been employed as the respiratory trainer. 

In this chapter we will discuss the use of the Frolov device in detail. Why? Because this device is recommended by the Russian Ministry of Health, it has a reasonable price that everybody can afford, it can be easily purchased in a drug-store or ordered by mail with minimum mailing charges. Specialists and public have been testing the Frolov device for already seven years. It has undergone the test of time and experience. Virtually everyone can make use of the Frolov device: a three-year old baby and a 90-year old lady, an athlete and a pregnant woman. You can train your breathing with the help of the Frolov device at home and it will not take much time. This device has a long life, it will serve you up to three years. It can effectively heal quite a number of diseases. This device does not need any power supply and is easily treated at home. Unfortunately, some “quick” editions on respiratory gymnastics have already rushed into publishing some reprinted materials on this method, but they often lack accuracy in describing its specifics.

The Frolov device provides for efficient use of the basic factors of respiratory gymnastics. The research data on the effects that various factors have on respiratory system and body allow to determine key therapeutic factors. So, what can we use for applying the Frolov breathing training program?

Healing Power of the Frolov Respiratory Training Device

1. It has been established by medical science that periodic (interval) hypoxia, that is, oxygen content reduction in inspired air, has an apparent training and therapeutic effect. It has been found out that therapeutic hypoxia sessions fundamentally stimulate recovery processes and increase nonspecific resistance. The body that is trained to hypoxia automatically becomes resistant to other harmful factors. Simply speaking, if you train in hypoxic regime, you are sure to become resistant to heat and cold, infections and hunger, stresses, various intoxications and poisonings, and a number of other harmful factors. 

Hypoxic training improves the process of oxygen transfer by the blood and cell respiration process. Here is another paradox of breathing: while we restrict the oxygen flow into our lungs, our body responds by perfecting its ability to transfer and assimilate oxygen! The reason may be as follows. During hypoxic training our cells and body recall the infantile pre-natal period of life when the cells had lived and developed in a state of oxygen deficiency. At that, our body learns to make a good use of oxygen.

Fundamental scientific research also reveals that long-lasting hypoxic training improves capillary circulation––the reserve capillaries are opened and the new ones develop. We can say that the effect on the vessels is as good as that of Trental, nicotinic acid, Cinnarizine, and many other vascular preparations. Immunomodulatory effect has been discovered––that is, activation of weakened components and depression of pathological components of immune system. Better functioning of antioxidative system and decrease in free radicals number were also observed. This effect provides for radiation protection, too. Therefore, we can use hypoxic breathing as a means of body protection in radiation treatment of tumors.

Breath training with the help of the Frolov device allows you to efficiently use therapeutic effects of hypoxic breathing for treatment of a wide range of diseases and pathological states, especially when they are combined (“the bunch of diseases”). It is a remedy against stresses and chronic fatigue syndrome; it helps cancer patients to rehabilitate and recover after radiation treatment (including Chernobyl cases), etc.


What is of the most importance? Occasional hypoxic exercises improve neurohumoral regulation of the body. It means that if you hold training sessions rather occasionally, you will anyway improve the nervous and endocrine control of various systems and metabolic processes. But if you practice hypoxic training on a regular basis, not only the significant improvement of nervous control takes place but also stable changes of biochemical reactions are observed. Furthermore, you will even experience great structural changes of cells and tissues. In other words, there occurs an overall reconstruction of body state and performance! This allows you to stop or even reverse many pathological processes and to resist to such horrible diseases as polyarticular rheumatoid arthritis, disseminated sclerosis, insular diabetes, psoriasis, Boeck's disease, endometriosis, atherosclerosis, etc. 

All this makes it possible to reach a great improvement in such state of health when most physicians are plain with their patients, saying, “What do you want? You have irreversible organic changes; they cannot be cured. Be happy that you are still alive!” Or, they may express the same idea in shorter words: “There is no remedy for old age!” But then, all of a sudden, in the city of Novosibirsk, Russia, an 83-years old lady would take an electrocardiography test, and physicians would not find a slightest trace of the heaviest cardiac infarction that had nearly killed her three years before that. Maria Davydova had decided not to surrender to her disease, and three months after infraction she started breathing exercises using the Frolov device under the specialist’s supervision. As a result, she has returned to normal life. Now she spends summers at her country-house where she works in her garden with a great pleasure (no overworking, of course), and she does not take any pills for already two and a half years.

2. The increase of carbon dioxide concentration in the inspired air, in the alveoli, also has a strong training and stimulating effect on the respiratory system and the whole body. This effect is largely similar to that of hypoxia. Breath training exercises that increase the carbon dioxide content in the inspired air entering the alveoli are called hypercapnic exercises. It is a known fact that with a momentary increase of carbon dioxide content in the alveoli it is possible to increase its content in the blood. The arterial chemoreceptors and the respiratory center neurons are trained this way. This raises the respiratory system resistance during physical activity. Carbon dioxide content increase in blood also provides training for the system of acid-base balance in our body. Physicians call it homeostasis, or steady state conditions of the inner environment. It is extremely important for a proper body adaptability. The carbon dioxide increase might also have a light bronchodilatory action thus improving lungs ventilation. Vasorelaxant action of such increase on the arterioles and capillaries under the spasm is also found. It is your personal spasmolytic medicine of a natural origin. Medulla oblongata vessels are especially sensitive to local vasorelaxant action of carbon dioxide.

In case there is a good amount of carbon dioxide in the cells, the intracellular metabolic processes function in a proper way. This effect is explained by the fact that carbon dioxide molecules are used by the cells in biochemical citric acid cycle (Krebs cycle). They take part in the synthesis of carbohydrate, fatty and protein molecules. In other words, with carbon dioxide, the repeated synthesis (resynthesis) of new molecules from the remainder of “processed” ones takes place inside the cells. Here we come across a great opportunity for a wasteless metabolism.

A short-term increase of carbon dioxide concentration also has a tonic effect on subcortical brain structures, on the inner brain sectors. First of all, it concerns the reticular formation that determines a general tone of our brain and the whole body––our sense of vitality, activity and vivacity. Furthermore, let me remind you that carbon dioxide suppresses free radicals formation. Thus, by practicing hypercapnnic training with periodical raising of carbon dioxide content in the inspired air, in the alveoli, and in blood we use natural physiological reactions and biochemical qualities of this gas in order to gain therapeutic and health improving effect. The exercises help our chemoreceptors adapt for increased carbon dioxide content, stimulate our nervous system, and fight asthenia, depression, smoking, etc. This factor also helps us improve our capillaries condition, facilitate the process of oxygen release from hemoglobin, in other words—prepare it for going into a cell from an erythrocyte. It also makes for the improvement of metabolic processes in the disorders of various nature, such as obesity or diabetes, and protects us from excessive accumulation of free radicals.

Imagine what a strong and multi-purpose remedy you hold right “in your hands” all the time! And it is absolutely free as your own cells produce it! Why would you go to the drugstore instead? You have the knowledge now; it is a high time to turn your intelligence on. You can use your individual unique abilities for getting healthy with the help of breathing exercises. The Frolov Respiratory Training Device allows to use this healing factor quite efficiently in small or moderate portions. It is effective and it is safe! 

For the single purpose of safety increase, the Frolov device underwent fundamental constructional changes in 1998. In collaboration with the Russian Ministry of Health specialists, the recommendation was developed so as to use the device without an outer chamber in order to avoid strong and sometimes harmful reactions related to a rapid rise of the carbon dioxide content in lungs and blood.

3. Resisted exhalation is a strong training factor. It causes evident physiological reactions not only in the respiratory system but in the body as a whole. Such training method has two names in medicine. It is called either ABR (Artificial Breath Regulation) or ARR (Auxiliary Respiratory Resistance). As we have mentioned before, resisted exhalation allows to improve ventilation and alveolar circulation thus developing optimal conditions for gas exchange. These exercises also contribute to the increase of carbon dioxide content in the alveolar air and to the improvement of human ability to acid-base balance regulation.
It was found out that such training leads to the improvement of blood circulation in pulmonary vessels and systemic circulation. It provides training for respiratory muscles; reduces spasm, constriction (collapse) of bronchial tubes and improves airway patency. Drainage function of the bronchi as well as lungs clearance are greatly improved, too. Another effect of ABR is the reduction of respiration rate and extension of breath hold duration (BHD). In other words, more efficient and energy saving breathing pattern is developed.

However, in order to achieve these positive effects of resisted breathing, you have to make sure that breath resistance corresponds to your body abilities. It is quite natural that with different lungs volume, airway patency conditions, general and pulmonary blood flow, exhalation speed, etc., different characteristics of breath resistance are observed. You have to take it into account while training. By changing the water volume you pour into a respiratory device, you will find out your personal optimum level of exhalation resistance. This will help you gain positive effects and avoid adverse reactions.

4. Extra Breathing Space (EBS) is the volume of the device we are breathing through. It was determined that breathing through EBS makes for hypoxia/hypercapnia development, produces a positive effect on cardiorespiratory system functions, improves exercise tolerance and mitigates the recovery after a physical activity. These exercises train respiratory muscles, contribute to breath holds duration increase as well as to the reduction of energy waste during lungs ventilation. The Frolov device is in fact an extra breathing space of a small volume (about 300 ml). Training with the help of the device causes mild response to EBS, but still it might produce evident health changes in people that are seriously ill or extremely sensitive. Therefore, Frolov device users that are seriously ill should use an extra reservoir like a jar.

5. Resisted inhalation contributes to respiratory muscles strengthening and improves aerobic tolerance. It is thought that resisted inhalation exercises may be used not only for the treatment and recovery of patients. This breath training mode is a reliable and natural way of body capacity increase, even those of athletes.

6. Respiration rate slowing-down is a trustworthy and popular way to increase external breathing efficiency and to bring down the input of energy produced in bronchial tree while resisting the air flow, or the energy produced in the course of “vain” ventilation of dead space. Gradual increase of breathing motion duration and of respiratory cycle length during your training with the Frolov device allows you to efficiently use this factor of respiratory gymnastics in improving your health.
The Frolov Respiratory Training Device is a portable apparatus made of environmentally safe plastic. It consists of outer and inner respiratory containers. Up to 20 ml of water is poured into the device, and you breathe through this water with resistance. This way, you significantly change breathing conditions when you start to practice breathing exercises with the Frolov device. See how many changes you experience in your breathing when you start training with the device: You breathe diaphragmatically but with resistance, through the extra breathing space, under light hypoxia and hypercapnia conditions, slowing down your breath. It is quite naturally that your body and respiratory system are to adapt to these unusual conditions.

If you have never practiced breathing exercises before, you body lacks appropriate reflexes. It will take some time until your respiratory system, circulation organs and nervous system get used to these new breathing conditions. Our body and especially its nervous system need some time to develop and adapt to new reflexes and conditioned reflex connections. In the beginning, if you change your breathing conditions considerably and start breathing a lot with the device, this will result in a stress and might cause a substantial loss of health. To avoid this, you have to follow two most important rules. The first is gradual increase of physical loads and exercises complexity; the second—regular training sessions. Within the first 3-5 days of training, the best thing is to practice no longer than 5-10 minutes daily. With such a schedule you will get to know basic principles of the technique while your body and its nervous system will have some time to develop new reflexes.

Preparing to Training Sessions

So we are ready to start practicing our breathing with the help of the Frolov device. We hope that you took you time getting familiar with diaphragmatic breathing as well as with non-apparatus breathing techniques. These exercises are of real use! We recommend those of you reading the book and postponing the exercises for “some other day” to stop being lazy and start working with your breath right now. You should become proficient in diaphragmatic breathing, resisted exhalation, and breath holding. All these will help you master endogenous breathing with the Frolov device in a fast, easy and efficient way.

Please open your Breath Diary. In case you have not started it, then take a pen and a paper. But please start a proper diary tomorrow, it is a must! If you do not start it right now, then you will postpone it to tomorrow, and tomorrow you will feel like starting this serious matter the other day, and then the other day… With this habit, you will procrastinate until the end of your days. But tomorrow never knows, and today is the only day.

Clean the device with your regular cleanser before you start a session. You have to do the same after each session. Why? Remember that your lungs work like a powerful filter and a “second liver” that clean your blood. There is an on-going process of body cleaning through the lungs. During the exercises with the Frolov device, these processes are increased to a certain extent. Quite an easy way to clean the device is to wash its tube with a tooth-brush. You can buy one especially for this purpose. To clean the tube from inside, soap the brush and rotate it in the tube, first from one end and then from another. After that, rinse the tube thoroughly. Make sure that the inner bottom piece is always clean and its apertures are not blocked.

Why would I fill the device with water? This is done in order to develop resisted breathing that would produce moderate pressure increase in the alveoli and bronchial tree during expiration. 
What kind of water is poured into the device? It is clear room temperature water. The water may be filtered, mineral, or distilled, but it should be free of any admixtures!
How much water should I pour into the device? Oh, this is a key question! The eternal law of medicine is to heal the patient and not the disease. That is why the volume of water poured into the device is different in the beginning of training and later on. The optimum volume of water is determined in the course of training. For the most part, it depends not on heart and lungs condition, but on the body state and its adaptative capacity in the first place.

The studies conducted in a number of clinics and many years of practicing both in Russia and abroad have revealed that the bulk of adult patients in the beginning of the course need no more than 12 ml water, schoolchildren—10 ml, while the children of pre-school age need 8 ml. This provides for mild resistance at exhalation—so that even the weakest body and the unhealthiest and “smoked up” lungs can stand it. And then, as medical practice shows, you will be able to increase the volume of water thus increasing the resistance at exhalation and the training load.

Let us review what was already said. In the beginning of the exercises, pour 12 ml of water into the device for an adult, 10 ml for a schoolchild, and 8 ml for a child of pre-school age. 

Now we go on assembling the device. Attach inner bottom piece to inner container and put them inside the device. If the water volume is 12 ml, the basket will be slightly covered with water. If it makes 8-10 ml, the water will not cover the basket, but will provide for a slight breath resistance. Slide the tube 2-3 cm downwards the small lid aperture. Attention! If the tube does not go through the aperture easily, please be diligent enough to gently scrape the inside lugs of the lid. Do it with a knife, a file, or alike. It will help the tube smoothly pass through the lid. If the tube does not enter the lid smoothly, it might break in this spot after some time. Put the tube tightly on the container neck and gently place it on the outer container (glass). Put the mouthpiece into the spare end of the breathing tube. 

You can also practice your exercises without a mouthpiece. As for me, I prefer training without it. The reason is, mouth muscles are the orbicular ones, so it is easier for the lips to hold something round like a breathing tube. This way, the lips muscles do not get less for a long time.

Beginners’ mistakes. If you are too lazy to clean the device, you might as well be too lazy to disassemble it. Sometimes people call us and ask where they can get a jar and a mouthpiece. Another mistake is quite common: people put an empty jar back into the inner container. Or, they do something even more “smarter”. The jar is filled in with water and put inside the respiratory container. A beginner can also cover a glass with a lid not very tightly, or assemble the device so carelessly that the inner bottom piece does not reach the bottom of the outer container (a glass). Please check yourself, and if everything is done correct, let us move further on our Way of Healthy Breathing with the Frolov training device.

Starting position: lean back in a chair or an arm-chair/in a chair at the table/lie or half lie on your back or on your side. Make sure that nothing and nobody disturbs you. No TV, phone calls or any other fuss. You are working on your Breath. All your concentration and every function of your nervous system are devoted to this important work. In this case, your brain has to deal with the data on breathing changes only. It does not have to be interrupted in order to participate in other processes. Such quiet atmosphere will help your brain rebuild the outdated breathing pattern and develop and adopt a new optimum pattern more efficiently.

Imagine you are learning to drive a car. Are you going to chat with your neighbor or watch a TV program during a lesson? Of course not! Please remember now––breath regulation skills are much more important and vital than a driving license, even if you have a Ferrari. And your Breath is billion times more expensive than all the Ferraries in the world! Your Breath is the only Breath you have, it is above any price! Dear Reader, we shall value this gift and use it properly!

Once again, put yourself in a comfortable position in a quiet setting. Comfortable body position means that your clothes do not constrain your stomach motions and you can easily breathe with it. Your chest does not take part in a breathing process, it is motionless. Find such a posture that allows you to expand your chest and to keep your backbone upright, especially the neck area.

If you sit at table, place the device on a box, book or something like that. You should be able to easily hold a mouthpiece (breathing tube) with your lips without bowing your head. Why? Many people suffer from osteochondrosis of the neck area of backbone, and their vertebral artery becomes stiff too often. If you incline your neck too deeply you might have a headache or a vertigo. The best position is leaning your head only slightly. To unload the neck area of the backbone, you may put your hand against your head holding the device with another hand.

If you are seated in an armchair or a sofa, put a pillow under your head and neck and a pad or a rolled towel under your waist. Otherwise you will “settle” in the waist area and your diaphragm will be stiff. If you lie on your side, you will also need a small pillow and a pad under your waist, especially if you have a lumbar osteochondrosis or a disk prolapse.

Which position to choose? You must make your own choice. Most likely, you will also be able to determine the best position within 7-10 days. The criteria might be as follows. If you suffer from pulmonary diseases, the best position for you is lying or half-lying. Such position improves gas exchange (ratio between ventilation and circulation in the alveoli). In case evident cerebral circulatory insufficiency is observed, you are to lie on your side or half-lie on your back. If you have puffy feet and legs (varicose veins, lymphostasis, etc.), it is better to breathe is while lying on your side. If you exercise breathing sitting in an armchair, you may stretch your legs and place them on a small foot rest. If you lie on your back with your legs stretched, put a small pillow under your heels.

Are you comfortable now? Then measure your pulse rate and write it down in your diary. Now find a proper position for the device. Hold the mouthpiece tight between your lips. There should be no gaps between the mouthpiece and the lips. You may place the mouthpiece between your teeth, but in this position you may experience some unpleasant sensations in your masticatory muscles because they become tensed in the course of lasting training. Thus, the best position is to hold the mouthpiece between your lips and in front of your teeth. This way the muscles do not get tired quickly. Another advantage of this position is that if salivation is increased during the session, you can easily swallow the saliva without removing the mouthpiece and stopping the session. Remember that training without a mouthpiece is possible, too. It is perfect for children, patients with jaw pathologies, or those having problems with masticatory and mimic muscles functions caused by residual effects of strokes, facial paralysis, etc. 

If you lie on your side, it is more convenient to breathe without a mouthpiece. In this case you may fix the device in a glass or a plastic container with the volume of 0.5–1 liter. Do not hesitate to curve the breathing tube as you like. Hold the outer container upright––this is the only position that would let the water evenly cover the inner bottom piece providing for a steady breath resistance.

With the Frolov device, a short-term moderate hypoxia is a basic therapeutic factor. Accordingly, the first training stage is called hypoxic breathing stage. It is worth mentioning that hypoxia originates in the inspired air. This stage may be divided into an adaptation (preparatory) phase and a primary phase. At the adaptation phase, you inhale through your nose and exhale into the device. It is a light mode of breathing. At the primary phase, you inhale and exhale orally through the device. This phase stands for an apparatus endogenous breathing mode. The final stage of this technique is non-apparatus endogenous breathing. 

Light Breathing: Beginner Mode

Finally, we start breathing with the Frolov device! Please take a sitting or a reclining position and make yourself comfortable. Hold the outer container upright with one hand and put another hand on the lower part of your belly area in order to control your breathing. Hold the mouthpiece tight between your lips. Please close your eyes in order to keep concentration and feel your breath better. All the miracles will happen inside of you, there is nothing to look at, let your eyes relax. With your eyes closed, feel your breath, feel how you inhale and exhale, feel the motions of your diaphragm and stomach, feel your stomach tightening at the end of exhalation. This will help you get “tuned” to your breath and get ready to start a session. And now we can start our first session, our first step on the Way of Healthy Breathing with the Frolov respiratory training device.

Breathe in through your nose for 2 or 3 seconds, slowly and smoothly as usual. Breathe out through your mouth into the device tube, slightly swelling your cheeks, for 4-6 seconds. And again, inhale through the nose for 2-3 seconds and exhale into the device for 4-6 seconds slowly tightening the stomach. Try to breathe this way for 5 minutes nonstop. This is a minimum load. However, some seriously ill patients can not handle even such a light load. If you start feeling uneasy in 2 or 3 minutes, move the device aside and take a rest for a couple of minutes. Then you can breathe again for 2-3 minutes. Slowly count to yourself the duration of exhalation. In five minutes, move the device aside, and sit with your eyes closed for 1-2 minutes. Listen to your body; note the feelings that have appeared. Then open your eyes, measure your pulse rate and record the session parameters in your diary. In case this training regime is difficult for you and causes unpleasant feelings, then follow this regime for 3-5 days or more, until your body gets used to this minimum load.

In the course of my medical practice, I often deal with seriously ill patients with minimum body reserves all the time. I think of them as of “the doomed ones” as this is what they are. They wander between life and death, and drug therapy no longer can help them. Such people are not capable of nonstop breathing with the device for more than three minutes. I work according to an individual schedule with such patients. They breathe in a light mode (inhale through the nose) with 12 ml of water poured in the device. The duration of exhalation is 3-4 seconds and the total session time does not exceed three minutes, but they hold the sessions 4-6 times daily. Then, step by step, their bodies acquire some reserve as they progress, and they become capable of 4-5-7-10 minutes of nonstop breathing. Then we gradually increase the duration of evening sessions at the same time shortening morning and afternoon sessions that are canceled later on.

Thus, the initial minimum-load training with the Frolov device can be called the “two fives technique”––five minutes session with five seconds exhalation (inhale through the nose). During the sessions, it is also advisable to plan the duration of exhalation so that it would give you extra 2-3 seconds. For example, if your maximum exhalation time is 16 seconds, make a 13-14 seconds exhalation during the session.

How to go on training, how to schedule the session time, the prolongation of exhalation and respiratory act duration, the breath resistance increase? Questions, questions, questions… So many questions I have asked to myself; so many questions I have been asked by the experts at seminars, the listeners at lectures, and the patients at consultations! I can answer many of them now, due to the 5 years experience of practicing with the Frolov device and 10 senior years of medical practice using KP Buteiko method, as well as due to the medical experience of doctors from Russia and the Newly Independent States, the Czech Republic and the Baltic States that I have passed the accumulated knowledge and practice to at health improving breathing workshops in Novosibirsk, Yaroslavl, Moscow, Kiev, Minsk, and many other cities.

Let us make the comparison that everybody can understand. Many of you remember how popular healthy jogging was some time ago. Regular training helped the joggers fight quite a number of diseases. We can compare our breathing exercises to jogging. Session time measured in minutes stands for the number of laps you have run at the stadium. The duration of exhalation would stand for your running speed. The volume of water in the device is like your body weight depending on whether you jog with or without a rucksack on your back. The breathing conditions also may vary. You may jog either breathing normally or with a gas mask on. If you breathe in through your nose while training, it is like an ordinary jogging. If you breathe both in and out through the device, through the water, meeting its resistance, it equals to jogging with a gas mask on.

The principles of body training used in sport or in other activities (including breathing) are the same. The main principle of breathing exercises with the Frolov device is a steady, gradual, and proportional load increase. The most important rule says that training security is above all! Think about the security of treatment in the first place, and then about its efficiency! Please keep in mind this major principle: you have to train according to your body today’s capabilities. Do not make too much effort. Do not violate your breathing. All you need is a moderate effort that develops a training mode in your body without overstraining or exhausting its resources.

First of all, gradually increase the duration of a session (the number of laps). Then increase the exhalation duration, or RAD, Respiratory Act Duration, but to a lesser degree (jogging speed). Then, even to a smaller extent, increase the breath resistance (the load we jog with). No earlier than in one or two months can you start primary training regime, that is, breathing in and out through the training device (jogging with a gas mask on). 

If your state of health is really poor, do not rush into “gas mask” jogging. It is better for you to gradually increase the duration of sessions up to 20-25 minutes within 2-4 weeks without RAD or water volume increase. On the evidence by Professor N. Tsirelnikov breathing exercises during adaptation period should be conducted in the mode illustrated in Table 2. This mode assumes only exhalation training. Our body gets used to a resisted extended exhalation. Train a continuous exhalation until you are not able to increase its duration anymore. Use the same principle we had already employed in non-apparatus training. Start breathing out with your cheeks swelled and tighten your stomach at the end of exhalation. Breathe in a usual manner through your nose. Please understand that it is an approximate schedule only. The younger and stronger ones implement it within a couple of weeks, and those who can hardly breathe are capable of doing it within 2 or 3 months.

Table 2. Adaptation Mode Training Schedule (according to Prof. N. Tsirelnikov’s method)

 (Nasal Inhalation)

	Stage 1

	Day
	Water volume,

ml
	RAD,

sec
	Session duration,

min
	Comments

	1-7
	8
	6-8
	6
	

	9-12
	8
	6-8
	7
	

	13-15
	8
	6-8
	8
	

	16-18
	8
	6-8
	9
	

	And so on until the duration of your session is 16-18 min

	Stage 2

	1-7
	9
	6-8
	18
	

	9-14
	10
	6-8
	18
	

	15-21
	11
	6-8
	18
	

	22-28
	12
	6-8
	18
	

	Stage 3

	1-3
	12
	9
	18
	

	4-6
	12
	10
	18
	

	7-9
	12
	11
	18
	

	10-12
	12
	12
	18
	

	13-15
	12
	13
	18
	

	And so on until your RAD is 26-28 sec


After you have successfully mastered the light, adaptation, training mode, you can switch to primary breathing. What is a technical difference between them? In the primary mode, breathing is performed through the mouth with the help of the device. Both inhalation and exhalation are made with resistance through the water. Thus, all breathing conditions are absolutely different. Many beginners feel uncomfortable while breathing with the mouth through water. I advise you to recall how you drink tea from a saucer: when you sip it, you actually breathe in through your mouth, and when you blow on hot tea, you breathe out. Another example may help understand this new inhalation method. Remember how you sip a juice or a cocktail through a straw, pulling the liquid in. 
In order to make your training easier, first try the primary training mode with a water-free device or with a little amount of water poured into it (5-8 ml). If your state of health is poor, it is advisable to start the primary training sessions using 11-12 ml of water. Begin with a trick: make the very first preparatory inhale through your nose, breathe out through your mouth into the device, and then make the next inhalation through the mouth, through the device. If you still feel uncomfortable while breathing in a primary mode (breathing in and out through your mouth), you may employ a combined option: breathe according to the light mode for the first 3-5 minutes (inhale through the nose and exhale into the water), and then switch to the primary mode (resisted inhale and exhale with the mouth through the water poured into device). The similar schedule of exercises while breathing through the mouth in the primary mode is presented in Table 3 (developed by professor N. Tsirelnikov).

Table 3. Primary Mode Training Schedule (according to Prof.  N. Tsirelnikov’s method) 

 (Inhalation and Exhalation through the Mouth)

	Month
	Water volume,

ml
	RAD,

sec
	Session duration,

min

	1
	8-12
	10-12
	10-12

	
	Do not change these parameters
	Increase the duration of a session in 1 minute every 3 days, until it becomes 20-22 min

	2-3
	12
	10-12
	20-22

	
	Do not change the water volume 
	Increase your RAD in 1 sec every 3 days
	Do not change the session duration

	3, 4 and 5
	12
	Go on increasing you’re your RAD in 1 sec every 3 days, but in the portioned mode
	20-22

	
	Do not change the water volume 
	
	Do not change the session duration


Note: If you feel well, you may increase the duration of your session in 5 minutes every month.

A universal general training principle consists in load increase as the body gets used to it. It means that if you breathe for 10 minutes daily for two days and do not feel tired at the end of a session, your body is ready to breathe 11 minutes next day. But if you breathe for 12 minutes for 3-4-5 days and you are tired at the end of a session, do not increase its duration. Keep breathing for 12 minutes during each session until your body is used to the load, even if it takes two weeks. Control the increase of exhalation duration and the increase of water volume the same way, too. Not everyone is able to significantly increase the volume of water (breath resistance level). You should remember that breath resistance is determined not only by the water volume but by the exhalation speed as well. Quite naturally, the stronger is the exhalation, the greater is the resistance. Therefore, you should learn to breathe out in a very slow, quiet and steady manner. The weaker and steadier is your exhalation, the better is your breathing technique.

In this method, the main parameter of your body training skills is a gradual increase in exhalation and respiratory act duration. Natural consequences of such increase are breath slowing down and respiratory rate reduction. This proves it is still necessary to increase the RAD during the training sessions. In case you succeed, you may gradually increase the duration of a single continuous exhalation up to 30-40 seconds and even more, if your body capacity let you handle this. At that, you should observe the rule of “passive” exhalation all the time: breathe out very slowly and quietly starting the exhalation with the cheeks swelling. The stomach stays relaxed for the most part of exhalation time (a half or two thirds of its duration). It holds a “frontal” position. And then, when the exhalation is in its half-way or during the last 5-10 seconds of the exhalation (if its duration exceeds 20 seconds), slowly tighten your belly with your hands or muscle force. For example, with total exhalation lasting 20 seconds, breathe out swelling your cheeks for the first 12-15 seconds and then slowly tighten your stomach. If exhalation time makes 45 seconds, tighten your stomach starting from the seconds 30-35, and so on.

Remember: first we gradually increase the duration of a single continuous exhalation. If the RAD is not increased within 3-5 days, it means that such are the limits of your body capacity to perform a single continuous resisted exhalation. In this case, we can employ a second exhalation option. That is a portioned exhalation.

Studying Portioned Exhalation

What is the difference between portioned exhalation and a continuous one? During the continuous exhalation, you breathe the air out into the device nonstop. During the portioned exhalation, you make a one-second break from time to time, then exhale another portion of air and stop again in 6 seconds, and so on. This method allows to increase your RAD when you are not capable of progressive exhalation increase.

Why are we making stops in the course of exhalation? During this pause you slightly “push” your stomach forward bringing it back to the initial position. When you make portioned exhalation you are kind of playing with your stomach: at the exhalation time your stomach is slightly tightened (by 1-2 cm) and you push it forward again during the pause. In is only during the last portion of exhalation that you tighten your stomach really strong. Usually you have to half tighten your stomach during the last but one exhalation portion, and during the last portion your stomach is fully tightened.

An exhalation portion usually takes 5-7 seconds, 6 seconds on average. Let us assume your RAD is 15 seconds. Then you portion your breathing in the following way. Inhalation: 2 seconds, exhalation portion: 6 seconds, stop: 1 second (the stomach is pushed), and another six-second exhalation. After this cycle breathe in again, and so on. Your breathing formula will be 2-6-1-6. If RAD makes 22 seconds, then the breathing formula is 2-6-1-6-1-6.

Attention! As you progress in your training, you should gradually increase exhalation duration by one second every 1 or 3 days. It means that the duration of the last portion also gradually increases to exceed 6 seconds. Here a question arises: how to increase the duration of exhalation duration and to divide it in portions?
You should increase the last portion up to 12-13 seconds and then divide it into 2 parts, 6 seconds each. And again, increase the last portion up to 12-13 seconds and divide it into 2 parts. Sample breathing formulas are shown in Table 4. 

 Table 4. Breathing Schedule with the Help of the Frolov Training Device (Portioned Exhalation)
	 RAD, 

 sec 
	Breathing Formula 
	 RAD, 

 sec 
	Breathing Formula 

	 8
	 2 - 6
	 16
	 2 - 6 -1 - 7

	 9
	 2 - 7
	 17
	 2 - 6 -1 - 8

	 10
	 2 - 8
	 18 
	 2 - 6 -1 - 9

	 11
	 2 - 9
	 19
	 2 - 6 -1 -10

	 12
	 2 - 10
	 20
	 2 - 6 -1 -11

	 13
	 2 - 11
	 21
	 2 - 6 -1 -12

	 14
	 2 - 12
	 22
	 2 - 6 -1 - 13

	 15
	 2 - 13
	 22
	 2 - 6 -1 - 6 - 1 - 6

	 15
	 2 - 6 - 1 - 6
	 23
	 2 - 6 -1 - 6 - 1 - 7


Afterwards, practice according to the following formulas: 2-6-1-6-1-8, 2-6-1-6-1-9, 2-6-1-6-1-10, 2-6-1-6-11, 2-6-1-6-1-12, 2-6-1-6-1-13. Again, make two short portions out of the last longer one that lasts 13 seconds, and you will get the formula: 2-6-1-6-1-6-1-6. Your next breathing formula is 2-6-1-6-1-6-1-7. Keep doing this way––increase the last exhalation portion up to 13 seconds and then divide it into six-second portions.

When you train your breathing this way, you gradually increase the RAD and become capable of stretching one exhalation—either continuous or portioned—up to 30-40 seconds or even more. With some people, the duration of one nonstop exhalation may last for more than 70-90 seconds. However, everything has its limits, and so is the body ability to use oxygen received from a single inhalation in an efficient and energy saving way. It means that RAD stops increasing at a certain stage. Such a stop marks your personal limit in the framework of this training technique. And each of us has his or her own individual limits of body reserves.

As a result of hypoxic training, the body gradually gets used to periodical reduction of oxygen in the alveoli, that is, to the state of hypoxia, and to a light increase in carbon dioxide content (hypercapnia), as well as to other factors (see Healing Power of the Frolov Respiratory Training Device). The most complicated thing for our body is to adapt to breath resistance. Intrapulmonary pressure increases at the time of resisted exhalation through the water. This process causes certain physiological reactions. During resisted inhalation through the water a momentary reduction of intrapulmonary pressure may occur (a “vacuum cleaner” effect). This is also followed by some physiological reactions. But, generally, at the first stages (light and primary modes) we inhale once, and exhale the rest of the time. At the moment of inhalation, maximum oxygen content is found in the alveoli. During exhalation, it gradually decreases and by the end of the exhalation a minimum permissible oxygen concentration is contained in the alveoli. All in all, the process that takes place during a training session with the Frolov device is similar to interval hypoxic training: first, the oxygen content in the alveoli increases up to normal and then decreases to a certain level. The carbon dioxide concentration in the alveoli changes the same way. The RAD may progressively increase as the chemoreceptors get trained, and the functional respiratory system together with the whole body may switch to a new breathing pattern.

Endogenous Mode: I am Breathing… but I Don’t Breathe In?

What is the difference between hypoxic and endogenous breathing? The difference lies in exhalation technique, gas exchange conditions and the definition. Let us start with the latter.

 1. The definition. What is endogenous breathing? This term came up for the first time in 1997 in a book by VF Frolov entitled Endogenous Breathing: the Present and the Future of the Mankind: ‘Endogenous Breathing is a process in which the most plentiful body cells, alveolocytes (pulmonary alveolar cells), erythrocytes (blood cells), endotheliocytes (the cells of inner surface of the pulmonary capillaries lining) work in a sharp rhythm and resonance. They produce not only oxygen but also electron plasma that plays a key role in Endogenous Breathing effects’. This is a word for word quotation. I have never come across neither this nor any other definition of endogenous breathing in the further publications. 

Let me put it as follows. Every renown artist marks his or her work with a personal signature or seal. The authors of health improving techniques also name their inventions according to their principal features. A.N. Strelnikova called her system “Paradoxical Respiratory Gymnastics”, KP Buteiko named his technique “Volitional Deep Breathing Liquidation, or VLGD Mode”, Y.G Vilunas called his technique “Sobbing Breathing”, etc. The same way, VF Frolov gave his system his own author’s name––Endogenous Breathing. How can we perceive the essence of this name without sophisticated theories and explanations? A Latin word “Endogenous” means “of internal origin”, e.g. endogenous disease or endogenous ethanol. As we progress in training, we increase the duration of exhalation phase in the first place, that is, the internal phase of respiratory cycle that takes place inside our body. These exercises optimize cell respiration greatly, thus improving tissue (internal, endogenous) breathing. At that, we may assume that evolutional ability of cells to produce intracellular (endogenous) oxygen in special conditions is also trained this way. The combination of all these features helps us get a clue to such an unusual name of this technique––Endogenous Breathing.

2. Exhalation technique in endogenous mode differs from that in hypoxic mode, as during the pauses between exhalation portions a little amount of air is “drawn in” through the nose. The main task consists in making this nasal microinhalation as small as possible. This type of inhalation is called “microinhalation”. Breathing in hypoxic mode, you inhale once and then make your best to protract this volume of oxygen and the time of exhalation as much as you can. You keep breathing out until you have to inhale again. With endogenous breathing, you inhale the primary air volume through your mouth first, and then you make short pauses during the exhalation in order to draw in a minimum portion of “fresh” oxygen within 0.5-1 second and then keep breathing out again.

3. Gas exchange conditions. When you train in hypoxic mode, you deal with recurring fluctuations in oxygen concentration in the alveolar air. E.g., after inhalation, it may constitute 14%, and in 20-40 seconds, at the end of exhalation, it may change to 12%. In endogenous mode you can maintain the low oxygen concentration in the alveoli much longer, for many minutes. It is possible due to repeating intakes of minimal amounts of oxygen during the microinhalations.

Thus, while training in endogenous breathing mode, our respiratory system and the whole body learn to operate under the conditions of “controlled hypoventilation and dosated hypoxia”. Hypoventilation stands for the reduction of ventilation volume. This is exactly the effect that numerous systems seek to achieve, namely, Buteiko’s method and yoga. In this case it would be more correct to talk about the efficiency of external breathing function, significant reduction of physical load and decrease in the consumption of energy that would be otherwise wasted for excessive ventilation of dead space.

Dosated hypoxia is a certain degree of oxygen decrease in the alveoli. As the air volume received with the microinhalation is rather small, the alveoli would receive less oxygen compared to an ordinary inhalation, even provided that oxygen content in the air inspired nasally is normal. Thus, a nasal microinhalation helps maintain a stable hypoxia level during endogenous breathing.

We may say that at the first stage of your training with the Frolov device you practice in “light periodical hypoxia” mode. You implement the therapeutic effects of interval hypoxic training that have been employed in medical science for quite a long time.  Within 2 or 3 months, as your body gets used to periodical hypoxia, you can switch to endogenous breathing mode. Practically, it is a mode of a “moderate steady hypoxia” when the oxygen content is decreased during the whole session.

At the same time, remember that the therapeutic effects of hypoxia are combined with the effects of carbon dioxide concentration increase (hypercapnia), resisted inhalation, resisted expiration (intrapulmonary pressure increase), the influence of additional respiration space (training device volume), respiration rate slowing down, and diaphragmatic breathing effects.  Quite naturally, that the effects of all the above factors are summed up according to synergy principles, mutually intensifying each other. The process of a combined respiratory training takes place.
I call the seven factors of health improving breathing with the Frolov device a gamma of healthy breathing. If you make a good use of the gamma, you will get a very pleasant tune of good health and active longevity. How long will it sound nicely? It depends entirely on you, as now you are the master of your breath and good health. Good health and active longevity are your private property.

Unique Method of Endogenous Breathing!

It is a known fact that it was the first modification of the device equipped with outer rings that had brought about the first wave of fame and recognition to the Frolov device. It employed rather tough training technique with lasting breath holds during inhalation. We should give a due respect to Vladimir F. Frolov––his genius mind is always seeking for new developments. He has managed to upgrade both the device currently produced by Dinamika company and the breathing technique itself. I had to study and give a work-out to every innovation that had been introduced by VF Frolov. It was my task to give an appropriate training to physicians and methodologists as well as to adapt the technique to be used among the most seriously ill, “hopeless”, patients. The necessity of teaching seriously ill patients the methods of healthy breathing forced me to look for the most gentle, delicate, and understandable methods of endogenous breathing.

I had to be completely aware of every detail to be able to explain the system and its results to the physicians speaking the language of modern physiology and biochemistry. I had to answer the most important question: what do we need all this for? What is the purpose of the device, endogenous breathing, and microinhalations? As the time passed, certain experience and knowledge were accumulated. We have managed to answer many questions with the help of modern biochemistry, breath physiology, and physiology of adaptive processes. We have even managed to develop the simplest and easiest method of endogenous breathing that may be easily employed by bed patients, those with cervical spine trauma, etc.

It was rather easy for me to try everything on myself. Many years' experience of energy saving breathing according to Buteiko’s method and sufficient reserve of respiratory function allowed me to conduct various experiments with my breathing. By the way, I have switched to diaphragmatic breathing from the thoracic one long time ago. I mastered the Buteiko’s method in diaphragmatic breathing mode, and I taught others to implement VLGD method in this physiological mode, too. As a doctor, I asked myself: “Well, I have taught my patient to breathe endogenously with microinhalations. Now he makes the microinhalations with his neck muscles effort (first option) or with a slight torso “wabbling”, with the effort of cervical/thoracic spine muscles (second option) during a 30-40 minutes session. But how should he breathe the rest of the day, how can he maintain the endogenous breathing???” 

It was clear to me that at the time of breath training sessions we develop a new breathing pattern, teach our respiratory system and the whole body a new method of energy saving and efficient breathing. These sessions leave a trace in a long-term memory of our body. New reflexes are developed in our nervous system, and chemoreceptors get used to a different gas concentration in alveoli and blood. These newly developed conditions acquire the status of a new norm for the body causing a stable lasting adaptation and a significant reconstruction of all the body systems. As a result of a long-term practice, there develops a new state-of-being. It is a state of good health and high adaptation abilities, that is, a sound physiological capacity. This state is in close and inseparable connection with breath condition. Is there a simple, understandable and easy-to-use method of apparatus or non-apparatus breathing that would help maintain these wonderful effects of endogenous breathing?

Several years of observing my own breathing, personal breathing experience and medical practice of my colleagues and students as well as successful treatment of the most responsible and disciplined patients had brought about an easy, simple, and quite efficient method of endogenous breathing. This method is a unique one! It is of entirely natural origin and absolutely normal from physiological point of view! Attention: this is the method of diaphragmatic endogenous breathing! It is the diaphragmatic endogenous breathing method that completes the breathing training system in the most natural way!

How to Breathe Endogenously

Let us consider the two aspects of this issue: endogenous breathing with or without the Frolov device.

Please remember: endogenous breathing strengthens and develops the changes and therapeutic processes initiating during the hypoxic mode of breathing! Namely, these are body rehabilitation and sanogenesis processes. It is like photos printing: first you use a developer to see the picture and then a fixer to keep it. The hypoxic mode “develops” therapeutic effects while the endogenous mode “fixes” them. The breathing program always includes the stages at which a gradual switch from one mode to another takes place. This holistic system of health improving breathing is based on scientific research and many years of international medical experience. It has nothing to do with neither quackery, nor simplistic philistine views on “energetic” breathing, breathing “through the bones”, “lungs aeration”, etc. 

In the hypoxic mode, you have mastered resisted diaphragmatic breathing, with exhalation extension and breath slowing down. Your body got used to rare breathing, learned to make an efficient use of one inhalation, adapted to periodical hypoxia, and normalized the carbon dioxide concentration.

We strengthen the skills of energy saving breathing under the conditions of permanent hypoxia while training in endogenous mode. You may compare hypoxic training to climbing and descending a mountain but when you breathe endogenously you stay on the top of the mountain. Endogenous breathing is like a mountain resort that you build at home, sitting on your sofa.

In endogenous breathing mode we continue developing our breath control ability and breathing skills. Figuratively speaking, hypoxic breathing is a secondary breathing school and endogenous breathing is a high school, Healthy Breathing Academy. So, do not be surprised at the miracles that you are going to experience.

The most distinctive feature of endogenous breathing is that we learn to make a very small inhalation through the nose. Such a minimum size inhalation is employed by the techniques developed by AN Strelnikova (“smell…”) and KP Buteiko (“reduction of respiration depth …, reduction of each inhalation and each exhalation…”). This tiny inhalation is much smaller than an ordinary one and is consequently called microinhalation. How can we understand and master the process of microinhalation?

The majority of people know what sniffing means. When you have a light rhinitis and a minor nose edema, the mucus does not move in or out the nose and it disturbs breathing, then, to get rid of it, you make an unconscious rapid motion that is similar to inhalation. In fact, this motion is an inherent microinhalation, that is, the imitation of inhalation. During this short inhalation the air goes through the nose only. You can also recall a human habit of snuffing, especially if the small is strange or unpleasant. We make a light and short inhalation trying to avoid getting anything unpleasant into our lungs. Do you remember an old expression about a pinch of snuff? 

When I speak about microinhalation volume and its role in endogenous breathing, I always say: during the microinhalation, you take one “snuff” of air. When you perform a microinhalation, you inhale the air in a very saving mode to keep the air for the next portion of exhalation, 8-10 seconds (with a small reserve). Thus, the body gradually gets used to minimum inhalation volume and this helps constantly develop a mode of highly efficient external breathing with minimum inhalation. Besides, both respiratory center and respiratory system get used to rare breathing at the rate of 8-10 breaths per minute. The breathing becomes much calmer, it turns to shallow breathing that makes a goal for Buteiko’s technique as well as for many other healthy respiratory systems.
Now we start practicing endogenous breathing! Find a comfortable posture and breathe diaphragmatically through your nose. Close your eyes and listen to your breath, feel your breath with its phases of inhalation and exhalation, its volume, and duration of breathing in and out. Such psychophysiological tuning is essential for successful training. After it, your brain and respiratory system develop and remember new physiological bonds and reflexes in a better way.

Now let us change our breathing technique. Continue the session with your eyes closed in order to distinguish the minimum inhalation and exhalation that you are capable of at a moment. Make a full inhalation with your stomach and a half-exhalation. Again, the stomach comes forward during the inhalation, and the exhalation is 2 times shorter (you tighten the stomach to a lesser extent). And again, the stomach swells completely at the inhalation and the exhalation is even shorter. This way at the 5-8th respiratory cycle you determine minimum volume of inhalation and exhalation that you are capable of. At that, your abdominal wall is in a front position and the stomach is swelled.

Try to perform this pattern of minimum breathing for 5-6 minutes. The respiratory rate might increase or a sensation of a slight “air hunger” might occur but you can handle it. Train your respiratory system to remember this method of minimum diaphragmatic breathing when the diaphragm holds the lower position, the inhalation position. You kind of underbreathe but at the same time you are in a state of full inhalation. Inhale fully once and then make microinhalations through the nose. Be sure that the stomach is relaxed all the time, the frontal abdominal wall moves slightly backward while exhaling and forward during the microinhalation, by 1-2 cm in the navel area. When holding your breath becomes too difficult, finish this exercise, tightening your stomach in a slow and smooth manner.

It is advisable to start training this skill of non-apparatus minimum nasal breathing in 1-1.5 months after you have started your hypoxic training with the device. By this time you will develop new reflexes, and endogenous breathing with microinhalations and with the help of the device will turn easy for you. You will also easily master non-apparatus endogenous breathing.

Thus, in order to master effective endogenous breathing you have to study the skill of minimum diaphragmatic inhalation through the nose. This type of inhalation is called microinhalation in breathing practice. This name rather fully reflects the essence of this technique. You actually make a microinhalation of a small air portion, many times less than your ordinary inhalation. This way you train your respiratory system to breathe in an energy saving mode.

Endogenous Breathing with the Frolov Device

Usually I recommend to begin with a certain transition period to avoid abrupt switching to another breathing pattern. It is a good idea considering respiratory center operation principles and respiratory system in general. 

How can you plan switching to endogenous mode? Divide each session into 2 parts: first you practice hypoxic mode, and after a short break of 3-5 minutes you train endogenous breathing for 5-7 minutes. This division is justified, because your brain and respiratory system need some time to change the program. The RAD remains the same in both modes. Usually it takes 5-7 days to master endogenous breathing technique. Then start to gradually increase the duration of endogenous breathing (the second part of the session) by 3-5 minutes every day. Accordingly, decrease the duration of the hypoxic part of every session. You do not change the RAD in the hypoxic mode while in the endogenous mode the RAD is gradually increased.With your RAD lasting no more than 60-70 seconds, do not increase the exhalation time for more than 1 second a day. When you become proficient in endogenous technique and your RAD exceeds 60 seconds all the time, you may increase it at a higher rate of 3-5 seconds daily as your body and respiratory system become adapted to the new breathing pattern, to the state of constant hypoxia. What is the limit of RAD? VF Frolov has empirically established that while breathing with the device, 60 minutes is a fair limit. The observation of patients has revealed that 30 minutes is also a very good mark of breath training level. As practice shows, each one is happy with his or her individual level: the state of health is the most important thing here! 

To make it clear, here is an example. You have breathed in endogenous mode: water volume is 18 ml, breathing in and out with the device through the nose, RAD is 30 seconds, and session duration is 30 minutes. You start practicing endogenous breathing. For 20 minutes of your session you train the hypoxic mode at the 30-second RAD.  Then you make a 5-minute break. At that, you may remove the used water and fill the device with the same amount of fresh one. Then you train endogenous breathing for 10 minutes, making one microinhalation during the exhalation every 6 seconds. However, the RAD remains the same, that is, you make an inhalation through the device each 30 seconds.

The respiratory act is to be performed in the following way. Inhale through your mouth, through the device––your stomach gets swelled and goes forward. Then you make 6-second exhalation into the device simultaneously swelling your cheeks––the stomach slightly tightens by a couple of cm and goes inwards.  Then you stop the exhalation, push the stomach forward to the initial position and this way you draw the air in with the nose making a microinhalation. Then the next exhalation portion lasting 6 seconds, stomach goes slightly inwards, diaphragmatic microinhalation through the nose while pushing the stomach forward, and so on. During the fourth portion, which is the last one, tighten your stomach by 80-90%, complete the exhalation and start new inhalation through the mouth with the device.

Thus, while breathing endogenously, you make a primary inhalation through your mouth with the device at the beginning of a respiratory act, and then you keep interrupting exhalation to make an extra minimum microinhalation through your nose. You can compare it to the burning of fire: first you need a lot of firewood to start the fire (inhalation), and then you just keep adding log after log (microinhalations) to keep it burning (breathing).

As soon as you master endogenous breathing, the breathing pattern is as follows: 15 minutes in hypoxic mode and 15 minutes in endogenous mode. Then start breathing 10 minutes in hypoxic mode and 20 minutes endogenously. Afterwards, 5 minutes in hypoxic mode and 25 minutes endogenously. In a couple of weeks you will be able to breathe endogenously during the whole session (30 minutes). If the things go well, you may start increasing your RAD of endogenous breathing during the transition period, 7-10 days after you start getting prepared for the switch. For example, your RAD is 30 seconds in hypoxic mode and 40 seconds in endogenous mode. The endogenous mode RAD will further increase due to fresh oxygen inflow and minimum renewal of alveolar air. Usually, 2-3 weeks of the device-aided endogenous training are enough to develop a new respiratory act program in the memory of respiratory center neurons and functional respiratory system. You can efficiently develop and improve this new breathing pattern not only at rest with the Frolov device but also in your everyday life, in motion. This marks a stage of non-apparatus endogenous breathing. Due to diaphragmatic microinhalation technique and diaphragmatic endogenous breathing we can exercise in a natural, easy, and efficient manner, without attracting extra attention of others. 

Non-Apparatus Endogenous Breathing

It is quite natural that beginners feel uneasy realizing that they have to control breathing during the lifetime. However, as long as they feel their health and youth coming back to them they do not argue anymore. Of course, everybody wants to see the things being done in an easy and simple way, without extra effort. Therefore, we have to return repeatedly to the point that in the beginning you have to train every day with the device in order to quickly and efficiently restore your health. During this period of time you brain remembers the new breathing pattern and learns to maintain it. However, there is no perfect body self-regulation and breathing is connected with many processes. It inevitably responds to various factors and its deviations from the norm are quite possible. The breathing reserves are often reduced due to such deviations. That is why you should learn to breathe efficiently without a device, too. To do so, let us train non-apparatus breathing both at rest and in motion.

Breathing exercises at rest. Inhale through the nose, exhale slightly through the tight lips while swelling your cheeks for 6-7 seconds, make diaphragmatic microinhalation (the stomach is pushed forward), exhale again through the tight lips, make diaphragmatic microinhalation, and so on. At the end of the exhalation, tighten your stomach. Then inhale through your nose.

Thus, when you train non-apparatus endogenous breathing, you inhale through the nose and the frontal abdominal wall moves forward at the end of inhalation. And then you breathe in the same way as if you were breathing with the device: you make periodical microinhalations through the nose with the help of your diaphragm. During endogenous exhalation accompanied by microinhalations, the frontal abdominal wall moves slightly inwards by 1-2 cm (exhalation), goes forward again (microinhalation), and you strongly tighten your stomach only in the end of exhalation. Actually, non-apparatus endogenous breathing technique is very much alike portioned exhalation method. As soon as you master this technique, you will feel that the frontal abdominal wall makes very light motions, 0.5-1 cm less than in the beginning.

After practicing non-apparatus endogenous breathing at home under quiet
conditions for a couple of weeks, you can use it during the day whenever you like––in a bus, walking in the street, etc. You can also practice a light minimum nasal exhalation instead of exhaling through the tight lips. At that, you will manage easy and imperceptible portions of exhalations.

You can also train endogenous breathing method during a quiet walk, making one nasal microinhalation per 4-6 steps. Fully inhale once every 10-40 steps depending on your skill level.

As a result of this practice, your body gets used to energy saving and rare breathing. It might look like shallow breathing, but it is not, as this term does not reflect the physiological meaning of this breathing pattern. This helps you get the feel of energy saving external breathing while diminishing the energy wasted on excessive operation of respiratory muscles. At rest, you breathe in such a way that your diaphragm makes rather deep inhalation once in 30-40 seconds. And then each 5-6 seconds you make light and shallow breathing motions similar to microinhalations. You begin to feel that external active breathing is reduced to almost nothing. This way you step by step accommodate yourself to the new breathing pattern. You help your breathing maintain its normal state, and your breathing helps you maintain your good health.

Part 3. Some Facts to Think About

On Diseases Briefly
There is a wise saying that the tongue ever turns to the aching tooth. Medical science has divided the human body into parts. Each of the parts is “assigned” to an appropriate medical specialist: cardiologist controls the heart, pulmonologist has the lungs, ophthalmologist is responsible for the eyes, and so on… Dentists are the luckiest of them all as we have two complete sets of teeth twice in a lifetime! As a result, each specialist deals with the diseases of organs or systems he is responsible for, using the corresponding drugs. However, such way of treatment does not make us healthier. And what is more––these drugs result in new diseases (allergies and complications of various kinds). The surgeons are the «Bold»est doctors––they take a scalpel, remove it all, and there is nothing to complain about. As the old half-forgotten medical saying puts it, the surgery is a therapy driven to despair. This is our lifestyle: we treat your heart, and if the treatment is not successful, we will replace the old heart with something new. Quite a profitable business!

But the main problem lies outside of medical science. It is our ignorance in health issues. Physicians devote themselves to their “narrow” specialty still being far from psychosomatic medicine, holistic approach to health, and system approach to treatment and recovery. What can one expect of their patients? The patients are narrow-minded just like their physicians: if they have lungs problems, they think only lungs are to be treated, and if they suffer from constipation they want to have nothing but the bowels healed, etc.

So let us talk for a while about the therapeutic effects that breathing exercises have on certain diseases. Such is an ill person’s state of mind–– he would pay no heed to what is going on until he hears the name of his “precious” disease. We would ignore the information about digestive apparatus, but if we hear “stomach ulcer” or “cholecystitis”, we would become all ears. No wonder—it is our “own” disease that is being discussed! I know that from my personal experience. Many years I was almost dying of duodenal ulcer and complicated cholecystitis, until I started practicing respiratory gymnastics.

First of all, let us say the most important thing that the majority of people hardly understand: human being is a single whole, an integration of anatomy, biochemistry, physiology, psychology, etc. Every part of your body is closely connected to the other, e.g. the state of immunity or endocrine system is largely dependant on that of nervous system. Prof. NI Tsirelnikov underlines that breathing exercises, especially those developing hypoxia resistance and intended for the development of adaptive response in nervous system “are able to stabilize intersystem relationships both in the framework of higher nervous activity and within other body systems (cardiovascular, digestive, excretory, etc.) as well as intersystem correlations”. The response to breathing exercises is found in the whole body at the same time, nervous and hormonal regulation improvement takes place in all the systems. The most responsive are the weakest ones. However, there are certain methodological peculiarities of breathing exercises that vary depending on the body state and the diseases present.

Health Improving Breathing and Lung Problems

Breathing exercises have a good therapeutic effect on chronic bronchitis, pulmonary emphysema, pulmonary fibrosis, and bronchial asthma, even if the case was complicated and hormonal agents had been taken for many years. The Frolov training program has revealed high efficiency in the treatment of occupational respiratory diseases, even of such heavy cases as silicosis or lungs problems of Chernobyl patients. Regular training with the Frolov device greatly improves the patients’ state of health and relieves the clinical course of such terrible diseases as sarcoidosis, mucoviscidosis, tuberculosis, and multiple bronchiectasis. 

This positive and evident therapeutic effect of breath training with the Frolov device is explained by the direct action of apparatus training upon the state of lungs and gas exchange. Another explanation is its positive effect on immune and nervous systems. As a result of the training, the function of ciliated epithelium and the process of mucous and phlegm removal from the lungs are improved. The technique of extended diaphragmatic exhalation with stomach tightening is especially helpful here. During such exhalation with moderate breath resistance, the bronchioles are opened more fully, and the process of lungs and bronchi clearance becomes easier even of you have bronchismus. This technique improves alveolar ventilation in case of pulmonary emphysema or pulmonary fibrosis. Add to these the improvement of immune system activity and pulmonary blood circulation. Add to these the normalization of the patients’ mental state due to the positive effect breathing exercises have on our brain, sympathetic and parasympathetic nervous systems. And, finally, add to these nonspecific response of neuroendocrine and immune systems activation. This gamut of therapeutic factors sounds as a mighty healing chord when you start training with the Frolov device. Numerous diseases that seem incurable step back. So, do not hurry to write yourself off even if you have been taking hormonal preparations for 30 years, even if you have only one lung left and it is affected by multiple bronchiectasis. Do not give up! Even if it you think it is too much––your breath will revitalize you! 

My colleagues and myself often deal with seriously ill patients telling us: “The physicians have actually refused to treat me as my illnesses are incurable”. My answer is: “Yes, these illnesses are incurable if treated with medications only.  The medication “smothers” and suppresses the disease but it does not restore your health”. You have to fight for your health all the time, no matter how bad the situation is. You have to fight even if the diseases have been after you since the early childhood. The power of therapeutic breathing allows to drastically change your body state-of-being. It can stop the diseases completely and restore your health just like it happened to Ilgiz Magasumov from Staroboltachevo village in Bashkortostan, Russia. He had been suffering from complicated bronchial asthma since his early childhood. Many times he was taken to hospitals for intensive care, he was revived from clinical death, etc. He had not had a chance to enjoy his life or childhood. His disease was the only thing that he had known. Then the boy started breathing with the Frolov device. As he had some questions, he wrote me a letter. We have been corresponding for two years by now. The strong will of this boy that once used to be seriously ill sets an example to many thousands of other patients. Strictly following the breathing program, the boy has not just defeated his disease. I can say he has changed his life. In his last letter of April 2002, he wrote me: “Now I am a Candidate Master in Weight Lifting. I no longer use any inhalers, and I am a good runner”. It is just one of many stories. Galina R. from Novosibirsk, Russia, had suffered from complicated bronchial asthma for 35 years with 30 years of taking hormonal drugs. Now she has almost ceased taking any medicine and works at her country-house with great pleasure. She had been slowly dying for 35 years and only recently has she started her life anew.

Breathing exercises for the patients suffering from bronchpulmonary diseases. It is necessary that you keep taking all the medicines prescribed by your physician, and it is better to do that under the control of a peak flow meter. Work with inhalers as you usually do. You may use an inhalator 10-15 minutes before you start your training session with the device. As your external breathing function gets improved, gradually reduce the frequency of taking drugs and using inhalers. Do not cease taking hormonal preparations right away. Consult your pulmonologist first and make sure you have had good remission within 5-6 months.

It is important that you start breathing with a device in a light mode, through the nose. Follow this pattern during 1 or 2 months. The best body posture is half-lying or lying on your side. For better phlegm removal, make sure that the sore lung is “on top”. When you lie on your side, either turn the mouthpiece to make it easier for your lips to hold it or remove it and put the tube directly into your mouth. You may put the device into a container, for example, into an empty half liter jar to fix its position. But do not cover the jar with a big lid! Monitor your diaphragmatic breathing during the day. If you like, make 2-4 additional non-apparatus diaphragmatic breathing sessions a day, 5-8 minutes each time.

Bronchopulmonary patients have a somewhat different lungs ventilation function, especially if they suffer from evident bronchismus, pulmonary emphysema, or pulmonary fibrosis. In this case, breath training may have some individual characteristics. As a rule, the inhalation is made slowly and calmly. It may either last 3-4 seconds or be divided into two parts. Many people find it useful and pleasant to make a short pause of 1-3 seconds after breathing in or out. If you start coughing during the session, please stop training, clear your throat and then come back to your exercises.

Dear Reader, everything I write about in this book is based on the results of long-term experience, both my personal and that of my colleagues. Many patients and doctors can achieve the same results. This method can be applied anywhere in the world, even in a poky hole of a place where it is hard to find a doctor. However, I hear it all the time from my asthma patients throughout Russia that their lungs doctor has never heard of Frolov device. I have to explain to them that a pulmonologist is a drug treatment specialist, and drugs appear in ever-larger amounts year after year. He or she does not want to be disturbed as he lacks time while the number of asthma patients grows. The situation might be even worse: a patient shows the device to a doctor and the doctor calls it trash.

Attention! The quotation below is intended directly for bronchopulmonary patients and general health practitioners, pulmonologists, aftercare doctors, and physical training therapeutists. It is a quotation from the Russian Federation Ministry of Health recommendations concerning the treatment of chronic non-specific pulmonary diseases with obstructive syndrome. It was issued in 1990, the authors are Russian academicians and professors. The following is an abstract that is mostly important in our case.

“Nowadays, the non-drug methods become more and more significant in complex treatment of chronic nonspecific pulmonary diseases. Physiotherapeutic exercises play an important role in the aftercare provided for such patients. They include various systems of static and dynamic breathing exercises. The combination of Artificial Breathing Regulators (ABR) and respiratory gymnastics allows achieving great clinical effect… The ABR help develop a positive pressure in the airways during the exhalation that equals to 2-6 cm H2O. This positive pressure rate during exhalation does not have any negative effect on central and pulmonary hemodynamics and gas exchange in tissues… During a session, a patient breathes through the mouth, blocking nasal breathing with a clamp. Training recommendations. The following diseases are to be treated with the help of breathing exercises with ABR: 1) bronchial asthma (atopic and intrinsic forms) in a light, moderate and heavy course (including the hormonal dependence cases) in times of exacerbation and remission for prevention and rapid relief of chocking fits and for functional rehabilitation. 2) Chronic obstructive bronchitis with respiratory failures (without heart failure symptoms) upon the cease of clinical and lab symptoms of active inflammatory process in the bronchi. It is recommended to make a short pause of 1-2 seconds after each inhalation and exhalation. Exhalation should be smooth and calm and made under the pressure of 2 cm H2O. During the session, the patient should try to maintain the sensation of restricted limited breathing (air hunger). Breathing should be diaphragmatic, noiseless, and imperceptible for the others. After having mastered the ABR in static conditions, a patient is offered to combine the ABR with physical activity: walking along a hall or up the stairs, riding a bicycle ergometer. At this stage, the main objective is to teach a patient to control his or her breathing both at rest and in the state of everyday activities and customary physical loads”.

These recommendations of the Russian Federation Ministry of Health comprise the basic rules of training with the Frolov device. However, in 1990 the device had undergone clinical tests. Please note that breath training is recommended even for patients with a heavy course and hormonal dependence of bronchial asthma. As far back as 12 years ago did the Russian Federation Ministry of Health officially recommend pulmonologists and therapeutist to conduct breathing exercises similar to the Frolov breathing program, as they presented a necessary and efficient addition to drug treatment. To a certain extent, we can say nothing new is invented here—we just recall what was already been invented.

Thus, it is not our fault that your physician is not interested in non-drug therapy and does not know a thing about breathing exercises. Now you have the information that you can share with him or her. 
Breathing Exercises and Cardiovascular System
Lungs and heart together comprise a single cardiorespiratory system. Anatomically, they are located very close to each other in chest. Diaphragm position has a direct impact on heart position––the higher it is located, the stronger is its pressure on the heart. The lower it is, the better conditions for cardiac muscle relaxation into diastole phase develop. Heart rate is inseparably connected to respiration rate as they are two units of a single system! Do you remember that teaching artificial respiration always involves indirect heart massage and certain ratio between the number of respiratory and massage motions?

Right after leaving the vessels, the blood gets to the heart. This explains a very common combination of pulmonary and cardiovascular diseases as well as dyspnea and even pulmonary edema that develop when the heart is not well. This is the reason why regular breathing exercises contribute to health normalization in case of the wide range of cardiovascular diseases.

The ischemic patients (stenocardia, cardiac infarction) visit our consultations very often. We also deal with many patients suffering from such diseases as essential hypertension and neuroculatory dystonic. The number of patients with cardiac rate disturbances and effects of heart surgery has increased lately.

The positive effect is explained by many factors. It is seen in blood circulation improvement thanks to diaphragmatic breathing, better saturation of blood with oxygen, elimination of hypoxia and myocardial ischemia, cardiac rate improvement, normalization of vegetative nervous system function and mental state, and peripheral circulation improvement due to the positive action of carbon dioxide on spasmodic capillaries. 

Back in 1987, in a doctor’s guidebook entitled “Preventive Cardiology” and published under the editorship of Prof. GI Kositsky, there was presented an article “Increase of Airways Volume as a Body Training Technique”. This work offers data on the positive effects this training technique had on various characteristics of cardiovascular system performance. The article also presents the results of the experiment made on rats with hereditary hypertension. An obvious therapeutic effect was achieved even with the rats. And as you see, we can hardly speak about any “hypnotism” or “faith” that would have affected the rats in the process of hypertension treatment! 

Some special features refer to breath technique: cardiovascular patients should learn to breathe out with some reserve. It is advisable for them not to tighten the stomach completely, to the spine; otherwise this high diaphragmatic position could disturb heart operation. It is also useful to keep some air reserve after exhalation (10-20% of total exhalation volume, depending on its depth). Calm breathing, “soft” inhalation/exhalation technique, and smooth respiratory motions are better for such patients. Abrupt stomach pushes and respiratory motions may cause unwanted effects: quick changes in vessels filling and drops in arterial and venous pressures. If the disease is taking a heavy course, do not rush to increase your RAD. It would be a better idea to gradually increase the total training time. If you have bradycardia (slow pulse, e.g. less than 54 heartbeats per minute), you should check your pulse rate every morning, right after you wake up. If you have any kind of arrhythmia or have had a cardiac infarction, it is recommended that you take an ECG test every 2 or 3 months. In case of uncomplicated form of stenocardia or essential hypertension, take an ECG test once in 4-6 months. A significant reduction of pulse rate (50 beats per minutes or less) is undesirable, especially if apparent changes are observed during ECG. It is a must to monitor blood pressure and pulse rate both before and after a training session. 

Cardiologist AV Bykov, who is my student and colleague from Yaroslavl, has been engaged in scientific and practical work related to hypertension treatment with the help of Frolov device for many years. He has summed up his research results in his essay “Training Technique with Frolov Device in Arterial Hypertension Treatment”. He kindly granted us a permission to quote some basic concepts directly from his work.

“The treatment of patients with the help of the Frolov device (FRTD-01) consists of four stages. The first stage is using the device as an extra remedy to supplement basic therapy. The second stage involves training session duration increase as well as gradual complication of exercises, choosing an optimum training mode, and reduction of drugs dosage. At the third stage, the patients practice the “microinhalation” exercise on the Frolov device with each session lasting more than 20 minutes. The total training time for this technique is half a year or more. The drugs are taken at regular intervals. The fourth stage is practicing the “microinhalation” exercise in patients’ everyday life, in a non-apparatus mode, especially while walking.  Training sessions with the device are held once in 2 days during 1-1.5 hours. The drugs are practically eliminated at this stage. The duration of regular training with the device at the first stage is 15-20 days, the second stage takes up to 6 months, the third stage takes up to one year, and the fourth stage lasts more than a year. All these stages are to be monitored by the physician.”

The session duration may vary from 8 minutes (beginner mode) to 40 minutes. The water volume in the device may also vary between 14 and 20 ml depending on the person’s state of health in the beginning of a training cycle.

Do not pay too much attention to the duration of inhalation/exhalation during the very first session of training with the device. As a rule, the inhalation time reaches 3-6 seconds during the first minute of breathing with the device, and then it falls to 2-3 seconds during the 2nd or the 3rd minute. Exhalation duration usually makes 6-10 seconds. Concentrate on proper stomach operation: inhale and push the stomach forward, exhale and slowly draw the stomach in. Arterial hypertension patients are to know that the first application of the Frolov device may cause the rise of blood pressure. This way your body reacts to the breathing through water, that is, to resisted breathing when bronchopulmonary and cardiovascular systems are incurred an additional load. The first response of the beginners suffering from various diseases would be the rise of blood pressure, both systolic and diastolic. This body reaction may be different with different arterial hypertension degrees. The more intensive arterial hypertension is, the higher arterial pressure would be. Therefore, do not stop taking drugs during the first and second stages of your training sessions with the device. 

It is usually recommended to hold independent training sessions from 9 pm to 11 pm. These are the hours of the triple heater maximum activity (endocrine meridian). Please find below some sample training sessions for beginners. 

А. First degree arterial hypertension (soft).

Systolic blood pressure (SBP) = 140-159 mm of mercury, diastolic blood pressure (DBP) = 90-99 mm of mercury. The water volume is 17-18 ml. A model schedule of independent evening sessions. The duration of the very first sessions should not exceed 10 minutes. In case of proper endurance, session duration may be increased by one minute every day. It is necessary to consider blood pressure dynamics and not to concentrate on exhalation duration until the session time is 25 minutes.
A model schedule of independent evening sessions: 

Session duration is 25 minutes. It is divided into three stages: 1––adaptation to breathing gymnastics; 2––steady load; 3––increased load.

The first stage takes 5-10 minutes. Breathe through the device in a free mode, i.e. monitoring the inhalation time (2 seconds) and stomach function. Inhalation is made through the device while the exhalation duration is chosen by the patient according to his or her feeling of comfort and ease. Check the RAD at the fifth minute if you feel good. If the RAD is less than 12 seconds, breathe trough the device in adaptation mode for the next 5 minutes, than return to exhalation control. If the RAD remains the same, the session is held in the same mode. Only provided that the RAD is 12 seconds or more can you pass to the second stage of steady load.

The second stage takes up to 10 minutes. The RAD should be 12 seconds or more! One second is added to the exhalation time (12 seconds). During the next 10 minutes, breathe trough the device in the following way: 2-second inhalation and exhalation that lasts up to 13 seconds.

The third stage takes up to 5 minutes. This mode may be applied if you have managed to breathe through the device under the steady load for no less than 8-10 minutes. Exhalation time should make 15 seconds or more. If you cope with such a mode for 5 minutes, the next day you may increase this time by one minute at the expense of the second stage reduction or total session time increase thus bringing it to 26 minutes. If you feel air hunger during these five minutes, you should switch to adaptation mode until you feel good again. Then you can get back to increased load mode.

A model schedule of independent evening sessions: 

The session duration is 40 minutes. Adaptation stage takes 5 minutes, steady load stage—5 minutes. Exhalation duration is 15 seconds or more. Increased load stage makes 30 minutes. Control your exhalation at the end of the steady load stage. If the exhalation equals or exceeds (>) 15 seconds, one “microexhalation” is performed. If the exhalation is > 18 seconds, two “microexhalations” are made. If the exhalation duration is > 24 seconds, make three “microexhalations”. If the exhalation is > 30 seconds, make 4-5-6 or more “microexhalations”.

B. Second degree arterial hypertension (moderate).

Systolic blood pressure = 160-179 mm of mercury, diastolic blood pressure = 100-109 mm of mercury. The water volume is 16 ml at the blood pressure stabilization within 160/ 100 mm of mercury. If it is within 179/109 mm of mercury, the water volume should be 15-15.5 ml. 

A model schedule of independent evening sessions:

The three initial sessions last 8-9-10 minutes, provided that you feel good and that your systolic blood pressure increases by 10 mm of mercury and diastolic blood pressure—by 5 mm of mercury, compared to the initial values. If your SBP and DBP increase after the session is over the above values, you have to reduce the water volume by 1-1.5 ml, while the session duration should be reduced to reach the total of 8 minutes. In this case, breathe in through the nose. You should maintain this mode for 10-20 days. You can gradually increase the session duration until it reaches 15 minutes. However, the valid rate of normal training tolerance with the device is a nonstop 10-minute training. 10-minute sessions pattern should be followed during 5-7 days, taking into account your blood pressure and state of health. Then you can gradually increase the duration of your daily exercises by 1 minute every two days. As soon as your session duration reaches 25 minutes, you may employ the three-stage technique of apparatus training (adaptation, steady and increased load). As you reach the session duration of 40 minutes, you may employ a draft complication plan. You can start complicating your breathing exercises when your blood pressure is stable during 5 days both before and after a session of apparatus training. 

C. Third degree arterial hypertension (heavy).

SBP >180 mm of mercury, DBP > 110 mm of mercury. The water volume is 14-15 ml at blood pressure stabilization value within 180/110 mm of mercury. The duration of three initial sessions is 8-10 minutes in total, breathe in through the nose, breathe out through the device. The sessions are held twice a day, in the morning and in the evening. At that, you do not have to follow any dietary pattern in the morning, that is, you can have a breakfast 15-20 minutes after a session.
Choose your breathing mode according to your state of health. 

A model schedule of independent evening sessions is similar to the one that is employed in case of second degree arterial hypertension. You should however consider the increase of the first two stages duration, that is, using the device as an extra remedy in addition to basic treatment and the duration increase of daily exercises followed by optimum reduction of drugs taking.

An important advantage of regular application of the Frolov device in arterial hypertension treatment consists in maximum organs protection from drug effects due to gradual reduction of dosage. Training with the device for a longer time enables you to practically cease drugs taking. If during the first two or three weeks of working with the device your blood pressure is stabilized, it indicates you have chosen the right breathing training mode for a patient. Due to these effects, the Frolov device is considered one of the most efficient non-drugs methods of arterial hypertension treatment. It does not lead to risk factors increase and reduces affection of target organs. In case of steady 6-month training, reduction of the left ventricle of heart hypertrophy is observed.

Numerous experts making research in the field come to one and the same conclusion: the Frolov device is an efficient means of hypertension patients treatment. 

My student and colleague, Gennady A. Kalashnikov, is an experienced expert in treatment of cardiovascular diseases, including arrhythmias. Professional cardiologists from Kiev, Ukraine, have had a unique experience of the Frolov device application in patients’ recovery after acute cardiac infarction. Medical experience of the Frolov device application in cardiology is also presented in the book “Theory and Practice of Health Improving Breathing”. 

Let me give you two interesting examples from my own practice in the field. Cardiology and cardiosurgery achievements help in saving the lives of even the heaviest cases when the drugs are of almost no effect. However, heart surgery is a quite expensive thing. My fellow-countryman Valentin T. from Severodvinsk, Russia, used to lead an ordinary lifestyle, he had never had any serious diseases. When he turned 47, his heart started disturbing him. The conclusion of cardiologists and heart surgeons was plain and explicit: the patient was to undergo a heart surgery (aortic/coronary shunting). Valentin could not afford this salutary surgery. However, he was lucky enough to learn about the Frolov breathing program. Still hoping to find money for the surgery, Valentin started intensive training with the device. It has been about three years since the heart surgeons stated that nothing could save the patient but the surgery. During the course of those years, Valentin has never gone sick and has worked all the time. Unbiased tests witness evident improvement of cardiovascular system state. The patient has written in his report: “In April 2000, I took a bicycle ergometry test at the Arkhangelsk hospital. My cardiologist was surprised at the results. She said that with such results I could easily be prepared to go to the outer space! I stopped taking cardiac drugs on May 12, 2000. Before that, I had been taking a bunch of those.” One year ago, in September 2001, when I was on my leave in Arkhangelsk, I invited him to visit me for an examination. He came and asked me to excuse him for being late. He said the reason for that was “very serious”: there was an abundance of cranberries in the forest, so he had gathered several buckets of it, which he took home. And then, on his way back, he decided to dig all the potatoes he had at his country house. Only after doing so, could he come to see me in Arkhangelsk. The patients with similar experience live in Novosibirsk and Minsk. Here is the amazing experience of the recovery of Victor K. from Moscow. Though his cardiological diagnosis was very serious, especially considering 72 years of age, not to talk about the rest of diseases he used to have.

Victor was a diligent and responsible breather. His situation was complicated because with a “bunch” of diseases he had, his heart had worked with failures and arrhythmia. And what is more, he had poor cardiac rate, bradycardia (a maximum of 52 heartbeats per minute). His basic diagnosis was ischemic heart disease, stenocardia of the third functional class. Coronary atherosclerosis (diagonal artery branches have up to 60% stenosis, right coronary artery is affected by proximal occlusion). Moderate arterial hypertension and mixed hyperlipoidemia were also observed. For a couple of months he had been training with the Frolov device in the evenings, with each session duration up to 20 minutes. He had followed an individual training program that combined apparatus and non-apparatus modes. Here is a quotation from his report on the results of breath training after 5 months. “The breathing exercises resulted in the elimination of stenocardia, hypertension, and gastritis symptoms. I became much more cheerful and started feeling younger. I reduced the number of drugs taken, including cardiac medicines, and I ceased taking nitropreparations. My exhalation time is 22 seconds, and water volume is 14 ml.” When he became convinced in good training effects, he shared the experience with his consultant, Professor of Cardiology, who gave a highly positive evaluation of the method.

Breathing Exercises and Digestive System

Digestion process starts in oral cavity. Many people suffer from parodontosis. Practical observations reveal that the positive effect breath training has on capillaries and immune system is spread on parodontosis, too. The positive action of breath training has been established for gastritis, stomach ucler and especially peptic ucler disease, cholecystitis, pancreatitis, chronic constipation, peritoneal commissures, etc. The effect is explained by such factors as the direct massage action of diaphragmatic breathing on abdominal cavity organs, better blood supply of these organs, and the improvement of lymphokinesis that provides cleansing of inner organs. The improvement of nervous system functional state is also very important. According to NG Trinyak, the application of special breathing exercises for treatment of digestive organs significantly upgrades the quality of treatment, reduces hospital stay duration, increases remission time, and saves up to 50% of treatment costs.

I would not recommend training with the Frolov device at the time of evident exacerbation or bleeding. Nevertheless, if this is the case, you can train in non-apparatus mode. If you have serious diseases of digestive organs, it is advisable for you to perform the respiratory motions smoothly and slowly, without pushing. It is also useful to find a comfortable functional position––half-lying or lying on your side. If your diet requires that you have a meal, the break between the meal and the session may last 1-0.5 hours. Cholelithiasis should not hinder your training with the device. If you have hernia, truss is a must. 

Very good therapeutic effect of this technique in constipation treatment is worth mentioning. It is important both for children and young people, but it is of special importance for elder and sedentary patients (those who had a stroke, heavy surgery, trauma, or serious neurologic diseases).

Locomotor System and Health Improving Breathing (Osteochondrosis, Arthrosis, Arthritis, Osteoporosis)

In simpler words, we are going to discuss the interconnection of breath and bones. “Oh no, it is too much, it is shamanism and mysticism!” our Reader might say. Make your mind easy, dear Reader. We are not going to teach you breathing through your bones. Nevertheless, medical experts recognize the positive effect breathing exercises have on locomotor system diseases. The Indications Section of the Manual issued by the Russian Federation Ministry of Health for the use of FRTD-01, we can find indications for osteochondrosis and other motor diseases among the others. What do we see here? Capillaries performance improvement contributes to better blood supply of muscles and joints and, consequently, to better nutrition of cartilage and joint capsule tissues. Extended exhalation breathing causes a sedative and relaxing effect. As a result, spine muscles get relaxed and restore normal tonus more easily, spine muscles spasm and overstrain are avoided. Our patients speak about these effects all the time, especially during the summer season when they are busy working at their country houses. This effect is observed to intervertebral disks hernia, not to osteochondrosis only.
Antiinflammatory and immunomodulatory effects of this technique allow to improve the state of health not only for arthritis and arthrosis, but also for polyarticular rheumatoid arthritis and psoriatic polyarthritis. Rheumatologists may doubt and disbelieve this, but their patients’ gratitude speaks for itself. Evlampya Dementieva from Shachty, Russia, says: “I have a bunch of diseases but I hope now they are not going to develop further… My state of health has improved: blood pressure is better, legs varicosity has stopped, my knees pain has remitted (chronic inflammatory arthritis). I am 84 years old”. And here is a quote from the letter of Nina P. from Timashevsk, Russia: “…My diagnosis is polyarticular rheumatoid arthritis. All my joints have been deformed for 20 years since I became ill. I am 42 years old now. My breath is very poor––I used to have the 5-second RAD… Since February, I haven’t been able to get up from my bad––my knees were kind of “crumbling”… I started breathing with the Frolov device in April, my first sessions’ duration did not exceed 10 minutes… It was two and a half months ago… Now I can stand next to my bed and turn around, holding on the chair”. In the end of her letter, Nina expressed her gratitude to VF Frolov and Dinamika company staff and even dedicated to them a poem entitled “Dream of Endogenous Breathing”. 

If you have osteochondrosis, you should choose a position providing for physiological rest of spine. It means either lying on your back or on your side, half-lying or half-sitting. Please use pads for your waist, head, and neck. You can train your breathing even during an acute attack of radiculitis. It will help you get well faster and reduce the amount of antiphlogistic and anaesthetic drugs taken.

Breathing to Cure Urinary Diseases

People find it hard to understand that breathing exercises with the Frolov device can help in the treatment of kidney diseases. We have to explain in great detail that kidneys are active oxygen consumers, that breath training contributes to the improvement of immunity state as well as of kidneys blood supply and lymphokinesis. When we tell people that lungs, kidneys and urinary bladder have been very closely connected since the very first days of body existence as they had developed from the same germinal layer, many patients and even doctors that suffer from renal diseases start understanding the meaning of it. And the meaning is that if you have urinary tracts diseases, breathing apparatus is what you really need. Even urolithiasis is not a contraindication to breathing exercises. If you have renal diseases, falling of kidney, or floating kidney, the best training position is lying on your side with your healthy kidney being beneath, or half-lying on your back.

Breathing exercises are useful even if you have chronic glomerulonephritis. I remember one of our patients, an oil industry worker from Sakhalin Island. The man was hospitalized and was waiting for renal transplantation. His own kidneys did not function because of chronic renal failure. Previously, the man was a Candidate Master in skiing. This patient constantly had poor hemoglobin and low blood pressure. He was training with the device and even at the hospital where he underwent hemodialysis (hardware-controlled blood purification). His doctor approved this training. He stopped practicing breathing exercises only at the very day of hemodialysis. The patient has fully compensated anemia and hypotonia. Later, he was successfully operated upon kidney transplantation.

Breathing Exercises and Hormonal System

Regular breath training has a positive effect on patients with various hormonal malfunctions. Our experience reveals that breathing exercises greatly contribute to the improvement in the state of health of thyroid patients (hyperthyroidism and hypothyroidism), and even after cyst surgery or other kinds of thyroid gland surgery. The health of both male and female patients suffering from climacterium hormonal disorders is also greatly improved.

Breathing exercises are very good for pancreatic diabetes patients. They have a positive effect on capillary blood circulation in case of the insulin-dependent and second type of pancreatic diabetes. Consequently, they reduce joint involvement (angiopathy) that causes cataract, diabetic foot, polyneuropathy, etc.    

One of the most interesting studies in this field was conducted by Valentina V. Tuz, pediatrician and endocrinologist from Yaroslavl, Russia. She had made breathing exercises with the Frolov device a part of rehabilitation program for the children suffering from     pancreatic diabetes. The children in the group had heavy complicated forms of pancreatic diabetes (cataract, retinopathy, polyneuropathy). Not only the great general improvement in children’s state of health was achieved, but also some amazing discoveries were made. One of them is a sensation: A complete elimination of one child’s cataract was observed three months after he had started training his breath with the Frolov device!
In general, breathing exercises activate nervous system and endocrine centers thus contributing to the improvement of neurohumoral regulation and to functional recovery of hormonal glands. If you take hormonal preparations for bronchial asthma treatment or after thyroid gland surgery, regular breathing exercises will help you greatly reduce the dosage of such preparations and thus avoid by-effects and complications of hormonal therapy. Breath training has a very strong effect on obesity. In most cases, the patients do not have to force themselves––the appetite is reduced in a natural way. It does not matter what kind of hormonal disorder you have and how long you have suffered from it––if you do not have a hormone-active tumor you can easily include breath training into your health improving plan. And do not be surprised when you start feeling much better and become able to reduce hormonal dosages after one or two months of training.

Healthy Breathing=Excellent Immunity!

A unique status of a human being in Nature is determined by nervous and immune systems of a human body. The peculiarities of our brain and nervous system are reflected in our personal qualities, temper, behavior, etc. Our immune system provides for originality and unique individuality of a human body that is a protein system. It is a biological protector of our body.    It is always on the alert knowing that there are a lot of microbes in the outer environment. And what a surprise​​––the microbes are not only in the outer world; they are inside of us, too! According to the microbiologists’ count, the number of bacteria living in a human body is 10 times greater than the number of our cells. In other words, one cell hosts up to 10 bacteria. Now just imagine what a tremendous work is made by our immune system when it has to control this realm of microbes at the same time regulating the division of “normal” cells.

When we had limited knowledge on immunity, we did not have techniques for its stimulation. In fighting infections, medical science had been relying on antibiotics. There was even a feeling that the work is almost done and very soon we were going to win the war against microbes and infections. We were just to invent a stronger antibiotic, and that was it! And we got used to taking antibiotics thoughtlessly with or without a reason. However, in the course of time we had to admit that the results were rather unpleasant.

The World Health Organization experts have found out that the diseases that had been considered to be “off” are now coming back. They call them “newly emerged diseases”: cholera, diphtheria, tuberculosis, and spotted fever. In 2005, a huge outbreak of influenza is expected. The recent research revealed that many diseases traditionally treated by therapists, neuropathologists, psychiatrists, and endocrinologists are somehow connected to infection causative agents. Even atherosclerosis is! 

Long-term intensive research held in the USA discovered clamydia pulmonis bacteria in atherosclerotic plaques. Back in 1997, the WHO experts have concluded that 84% of oncological diseases are of undoubted infectious viral origin. It is a proven fact that heliobacter piloris causes stomach ulcer. And here is another medical paradox! If I said a bacterium was a reason for stomach ulcer at my medical exam in 1982, they would have thought I went crazy! But this fact was later discovered and proven by scientists. Nowadays, nobody doubts the infectious origin of stomach ulcer, and even special antibiotic has been developed.

Our traditional war against microbes is still going on! 100,000 tons of antibiotics are produced worldwide annually! Their vast application has apparent positive impact, but negative consequences are numerous. One of them is dysbacteriosis, a new disease that we have developed for ourselves. A microbe is “wise” enough to work for survival, too. We beat them but they only become stronger. Many microorganisms have learned to survive due to high division rate. For example, it takes colon bacillus only 20 minutes to double! This is the time of the appearance of a new generation of this bacterium that has a congenital gene of antibiotic resistance. It is exactly like the saying has it: “threatened folks live long”.

That is why medical specialists have become ever more careful in using antibiotics and started looking for new treatment methods. In Europe, there is a strict rule that is in action for several years already: only the patients with indications for taking antibiotics can purchase them. The duration and dosage of taking these drugs are also strictly limited. There is no civilized country that would sell antibiotics without a prescription. It has been a proven fact for a long time that antibiotics do not have any effect on viral infections. It does not make any sense to take them as a preventive remedy. Still, even a usual cold often seems to many people a serious reason for taking them. 

By the way, health-improving breathing turned out to be quite effective with immune system, too. As you remember, our body employs active forms of oxygen (free radicals) in order to destroy alien bacteria. However, the general regulating and modulating effect that breathing exercises have on immune system is much greater. At that, those parts of the immune system that function normally do not loose the balance while its weakened parts normalize their activity. This is called immunomodulatory effect. This gives you the reasons to apply breathing exercises in the treatment of nonspecific inflammatory diseases (adnexitis, pyelonephritis, etc.) and some specific diseases (tonsillitis, tuberculosis, pneumonia) after an acute phase. It allows achieving a good remission or a complete recovery and maintaining the active state of immune system. According to our observations, those who practice these exercises are much less likely to have the flu. At the worst, they would experience its light symptoms for a couple of days without loosing activity. Thus, the annual “flu boom” maintained by the Russian Ministry of Health and the people look very strange. Due to breathing exercises, I have been exposed to neither flu nor cold for over 15 years without any special hardening techniques or immune preparations.

If you have an acute respiratory disease, you can use the Frolov device as a comfortable and efficient domestic inhaler. After an acute attack of flu or cold, practice regular training with the device. 2 or 3 months later you will be able to say goodbye to your “beloved” ARD! 

In addition, Russian oncologists have discovered and proven the possibility of nonspecific activation and antitumor immunity. Such a possibility is recognized as a feature of hypoxic therapy. This allows for efficient use of hypoxic breathing sessions for oncological patients during radio-therapy (radiation) treatment.

Healthy Breathing= Healthy Nerves!

The state of respiratory system and respiratory function are inseparably connected with the state of nervous system. The respiratory center neurons are anatomically located in a very specific brain section. It is called reticular formation. General tone of central nervous system and brain cortex performance depends on reticular formation neurons activity level. The reticular formation is responsible for the state that we call wakeful state or, simply speaking, vitality. The reticular formation and respiratory center neurons have very close physiological connections and are in constant interaction. For example, the research on spontaneous activity of reticular formation neurons of medulla lower part has established that impulsation of 57% of them is part and parcel of cardiac rate (and half of them is linked with respiratory rate).

Breathing exercises activate respiratory center and therefore affect reticular formation, thus bringing a general tonic impact to the whole body. Back in 1891, IM Sechenov, a renown Russian scientist, wrote about the action of respiratory center on brain cortex. In 1904, IR Tarkhanov in his work “Body and Soul” stated the interdependence of breathing and mental state.

Neurophysiological research has shown that inhalation phase is connected to sympathetic system activation while exhalation phase is connected to its inhibition. This explains why breathing exercises are capable of direct influence on nervous system tone. Extension of inhalation contributes to the general mobilization of nervous system. Extension of exhalation with a pause after it has a relaxing effect.

Breathing exercises with active inhalation and breath pause during the inhalation activate the sympathetic section of vegetative nervous system for the most part. This section reinforces and accelerates heart contractions, raises blood pressure, slows down intestinal peristalsis, decreases secretion of digestive juices and that of pancreas, and strengthens bronchi and bronchioles dilatation.

Breathing exercises with extended exhalation and pause after the exhalation have more evident effect on parasympathetic part of vegetative nervous system. This system slows down heart contractions, reduces blood pressure, speeds up secretory and motor functions of stomach and bowels, and strengthens contraction of unstriped muscles of bronchi and bronchioles.

Certain impact of respiratory rate on encephalogram rhythm and brain bioelectrical activity is to be considered, too. It is well known that hurried breathing greatly changes encephalogram data and mental state. That is why hyperventilation test is applied in psychoneurology for determining epilepsy and increased convulsive activity in brain. The technique of cholotrope breathing by Stanislav Grof employs free hyperventilation and hurried breathing for psychotherapy sessions.

However, as you learn to breath more rarely and quietly, it has a positive effect on your nervous system and your mind. We know from observing our patients that breathing exercises improve regulation function of central nervous system in relation to inner organs function. Training improves the functional state of nervous system: sleep, vitality, memory, and concentration are reinforced while irritability and fatiguability are reduced. Describing this state, many patients say: “Now I have energy to live my life!”

Apropos, the very first clinical work ever about the application of hypoxic therapy in psychiatry was that of the Soviet doctor MO Gurevich. It was entitled “The Experience of Depression Treatment with Hypoxemia” and published in 1941. 

Such apparent positive effect of breathing exercises on brain functions and nervous system state allows to greatly improve a patient’s health if he or she has insomnia, asthenic and neurotic states, or depressions. It is also very helpful in complex therapy of drug-addicts as well as in rehabilitation of those patients that had underwent stress situations. The Frolov device is a wonderful means to cope with logoneurosis (stammering). Elimination of nicotine addiction is worth special mentioning, too.

The practice also reveals the positive effect of the Frolov device in neurologic patients rehabilitation (after a stroke, a craniocerebral trauma, or brain vascular diseases). Regular breathing exercises with the device greatly improve the state of health and life quality of sedentary patients with spine or spinal cord traumas, disseminated sclerosis, etc. 

AM Vein and IV Moldovanu point to the following unusual quality of respiratory system: “It is a self-learning system capable of adapting certain rhythms from the outer environment”. This strong self-learning quality allows to successfully train breathing even with debilitated patients or pre-school children when concentration and memory level is not very high. The Frolov device is especially useful in such cases. Due to breathing exercises, the dosage of strong and expensive drugs is reduced and both disease complications and side reactions are avoided. Positive changes of psychoemotional state allow for more efficient psychotherapy and psychological rehabilitation.

When properly used, breath training is a mighty healing factor for the recovery of alcohol, drugs and tobacco addicts, for the treatment of neuroses and neurosis-like states, depressions, as well as for the rehabilitation of patients that have experienced various stress situations (war, accidents, etc.), neurosurgery, craniocerebral and spinal traumas. Breathing exercises greatly improve the life quality of these heaviest patients, make nursing care easier, and stimulate recovery processes in their bodies even if the form of disease is too heavy. 

It is amazing that when a disease develops and progresses, it is no wonder for anyone. However, as doctors see a miracle happening, many of them are better prepared to say they have been mistaken in the diagnosis for many years than to admit that the reverse development of “incurable and irreversible” disease is taking place. The fate has given me a wonderful opportunity to help a disabled woman suffering from the heaviest disseminated sclerosis, Galina E. Volkova from Ertsevo village, Arkhangelsk region, Russia. Long time ago, we were students of the same school. Her disease has been progressing for many years. The treatment she had undergone in regional and Moscow hospitals was very professional, but nevertheless Galina stayed disabled, totally immobile, her eyesight was very poor, she was almost blind, she used to have regular asthma attacks and had to call an ambulance very often. Since September 1998, Galina has been breathing with the Frolov device. I observe her every year, when I am on leave and come to visit my mother. The improvement in her health is significant and stable. Without assistance, Galina is able to dress herself, eat, move within her apartment, go out, and read with the help of magnifying lens. I can state with all responsibility that it was the Frolov device that saved her life. Financial state of her family is so poor (both Galina and her mother live on a pension) that they cannot afford valid balanced nutrition, not to speak of extra vitamins, food supplements, etc. And what do her doctors say? “It is impossible! If you had been immobile and blind some time ago and now you walk and regain your sight, then it could not have been disseminated sclerosis. Our diagnosis was wrong…” I have seen Galina in September 2002, and it was another time when I saw the stability of therapeutic effect.

Breathing and Surgery

Breathing exercises help a patient better prepare for a surgery and improve his or her body state after it. The Frolov device helps reduce the risk of postoperative pneumonia development with bed-patients. According to NG Trinyak, the research reveals that even in case of acute surgical pathology complicated with peritonitis, the resisted breath training has led to the reduction of postoperative pneumonia rate by two times. Even in neurosurgery the Frolov device is effective for rehabilitation of craniocerebral trauma patients.

Our practice also shows that the Frolov training program is followed by good results in vascular patients rehabilitation. I am always both surprised and pleased by the effects of such breathing on the patients with lower extremities arteriosclerosis obliterans and endarteritis. Quite often we see the improvement of venous circulation in varicose veins cases. These effects are partially connected with the direct action of diaphragmatic breathing on blood circulation: let us remind you that diaphragmatic contractions change intra-abdominal pressure. Abdominal cavity pressure is raised during inhalation, and the blood from the larger veins is forced towards the heart. During exhalation, the blood flows to the abdominal cavity from the periphery.

Short-term hypoxia and periodical rise of carbon dioxide have their effect on capillaries, too. Such a powerful positive impact on blood vessels improves the patients’ state of health even if they expect a cardiac vessels surgery, a shunting. With the help of breathing exercises, some patients would better prepare themselves for the surgery and avoid any complications. But the luckiest ones would postpone the surgery due to blood flow improvement caused by the Frolov device.

Breathing exercises are good for successful rehabilitation of oncological patients, too, being a part of health-improving physical training complex. Dr. Keller, Germany, was right saying: “Surgery should not be equaled to recovery. The immune system is responsible for the latter!”

The experience of oncological patients treatment shows that they need rehabilitation even after a successful surgery. These people are in the state of stress, their physiological reserves are reduced, and their immunity is weakened. The proper application of the Frolov device combined with the oncologists’ recommendations allows for restoration of a normal state of nervous system and immunity and provides for effective prevention of recurrence. Extremely important is the fact that the patient is actively participating in the process. He or she does not idly sit trembling with fear and thinking: “I should not do this and that and that…” Instead, the patient is restoring his or her health actively and with confidence. In the course of rehabilitation process, a doctor should explain to an oncological patient that his or her immune system constantly fights the tumor cells. The immune cells (macrophagocytes) produce a special kind of protein to destroy the cancer cells. Its name reflects its function. It is called tumor necrosis factor. YuV Medvedev and AD Tolstoy mention that “some lucky people owe this protein their health. Due to its action, spontaneous tumor disappearances have occurred in some cases”. Remember that and breathe to be healthy!

Breathing against Hypodynamia

Beside the basic disease states that ill or elderly people are accustomed to, there is one very treacherous state that is an utmost danger for our health. This state is not seen or felt, but its destructive action is great. This invisible danger is called hypodynamia, or a lack of motion. Sooner or later all seriously ill patients find themselves in “hypodinamia swamp”.

Its destructive action on a human body is described in numerous papers. But in the real life, doctors do not give due attention to hypodynamia and do not recommend their patients to practice physical training. And we come to a situation when a person suffers from constant asthmatic fits, breast pang (stenocardia), lower extremities vascular problems, traumas, or strokes, and then there comes subtle and terrible hypodynamia as an addition to his or her apparent disease.

The commonplace recommendation “to move more” is nothing but a lame excuse here. What kind of a “mover” you are, if after going 100 meters, your feet ache, you are short of breath, feel dizzy, or your heart fails? So what, there is nothing to do? Of course you can apply massage, Nishi or Vitaphon exercises. However, it is not enough to just improve the blood circulation. Improvement of cell respiration, restoration of normal carbon dioxide content, and stimulation of lymphokinesis are also quite important. Here comes our nice, easy, convenient, and efficient breath training that works as a shield against this terrible hypodynamia. It allows to safely compensate the negative consequences of the lack or absence of motion, greatly improve bowels and kidneys performance, and maintain rather high level of respiratory and cardiovascular systems reserves as well as adaptive capacity of the body.

To the attention of seriously ill people and their relatives!

Breath training is the most important method of health improvement if you have such heaviest states and diseases as disseminated sclerosis, myopathy, strokes consequences, craniocerebral and spinal traumas (including spine fractures and spinal cord traumas), cerebral spastic infantile paralysis, heavy diseases of locomotor apparatus (polyarticular rheumatoid arthritis, coxarthrosis, etc.), heavy diseases of lungs, heart and vessels, after complicated surgeries etc. It significantly improves patients’ life quality, facilitates aftercare, stimulates drugs action thus reducing the quantity of drugs needed, and diminishes the risks of drug therapy complications development.
But your doctor is not going to breathe instead of you! If you want to keep the remainder of your health and to improve it, too, please be so kind and practice breathing exercises. Even the most weakened and immobile patients are able to do this. Even if you are over 80 years old, your breath will help you remain cheerful.

No one can deny that motion is a therapeutic factor and an essential condition of good health. But first you have to learn to control breathing at rest and to restore its reserves. Only then should you start mastering your breathing in motion. By the way, those of you who set your hopes upon active motion and fully negate the necessity and usefulness of breath training should consider the following. The physiological research by NA Agadjanyan and other scientists has established the phenomenon of “motional hyperventilation and hypocapnia”. These factors depress the “energy exchange and restrict physical performance of a human being”. Therefore, athletes would find it useful to master breath training techniques as well.

Start to Practice Healthy Breathing When You Are Still Young!

When does a human being start breathing? The question is not so simple as it may seem! It is a known fact that periodical impulse activity is found in the cell culture of an embryo’s brain. It depends on modifications in CO2 level and Н+ ions. The embryo’s respiratory system develops during the pregnancy, and further perfects itself after the delivery. The chemoreceptors sensibility to CO2 gets stabilized by the age of 12-13 years. Lungs stretch receptors are formed by the age of 15-16 years. By 17-18 years, the mechanism for integration of chemoreceptor and mechanoreceptor circuits is developed. Age-specific development of breath control mechanisms declares itself in the efficiency of respiratory system function. According to research data, from 7 to 17 years, as children grow, a great increase of the exhalation duration in breathing cycle structure is observed. This is considered the most important manifestation of external breathing function efficiency.

Voluntary breath regulation skills start to develop together with speech habit during the very first years of life. Then, breath starts responding to a sound, a thought, or a spoken word. Thus, children can be taught to breathe properly both at rest and in motion from their very first voluntary movements.

The experience of the Frolov device application has shown that a 4-5-years old child is capable of training his or her breath in a light mode. Such training has a very positive effect on the child’s health. It is quite natural that the most diligent breathers are the children suffering from bronchitis and bronchial asthma. Excellent results of highly efficient rehabilitation of such children are published in many papers. For example, the Frolov device has been used in children rehabilitation procedures at the Irkutsk regional children’s hospital (Russia) for over 5 years. Very impressive results have been published by VV Meshcheryakov, Doctor of Medicine from the Omsk Medical Academy. His work shows that constant remission can be achieved through the use of this technique. In addition, the children suffering from bronchial asthma will be able to stop taking hormonal drugs. This is really quite an effective and easy technique. Its application not only allows to improve lungs breathing function, but also to restore nasal breathing even when the day of adenoids surgery has already been determined.

Here is a wonderful example of a seriously ill child coming back to life. This is the experience of the Syrkashev family from Krapivinsky village, Russia. “…Our daughter is 14. She has been ill since she was 9 months old… Meningeal infection, dysbacteriosis, allergy, bronchial asthma, vertigo, cough, rhinitis, permanent shortness of breath, endless pills… She has been on diets all the time and till the age of nine she has not seen an orange or chocolate… The girl was separated from the children of her age, she would visit neither school parties nor gym sessions, and each term she had to stay at home for 1 or 2 months… And these are the words that she said, “I will never get well and I am so tired of being ill.” To know what it feels like, one has to go through all this. In December, we saw a TV commercial of the Frolov device and went to the region’s center to buy it. As we trained, we had regular telephone consultations with the Dinamika center experts. The girl has been breathing with the device for 7.5 months by now and during this time no drugs have been taken. She eats everything and wears proper clothes instead of wrapping up in warm clothing all the time like it was before. It is hard to find the right words to express our gratitude for the healing, joy, and happiness that you bring to people!” 

Regular breathing exercises help maintain nervous system balance. They also serve as an efficient preventive measure against harmful habits of smoking and alcohol drinking that cause many diseases. It is quite natural that children learn the exercises better if their parents support them, because a child would easily and automatically repeat what his or her parents do. Similarly, if a daddy, smoking a cigarette, tells his son: “Peter, breathe with the device. This is going to make you healthy”, Peter is likely to “gurgle” with the device for a while just to keep his dad silent. But if the parents succeed in capturing their child with the exercises, if they inspire his or her interest to breathing and healthy life, if they train with the Frolov device themselves, true miracles happen to them!

The best thing for future parents is to follow healthy breathing techniques and to have certain experience in breath training. A future mom should regularly practice the exercises during the pregnancy. Due to various reasons, hyperventilation and hypercapnia quite often develop during pregnancy. Naturally, they have their negative effects on a mother’s and a child’s health and on the whole course of pregnancy. The Frolov device application experience has shown that it can be very easily applied during pregnancy. Presently, this technique is successfully employed by Prof. NI Tsirelnikov in Novosibirsk, Candidate of Medicine EV Kharchenko in Barnaul, doctor TV Markelova in Krasnoyarsk, and many other professionals. The following is the opinion of Nikolay Polish, a very experienced physician, the Head of Health Center Department in Kiev, Ukraine. “This method prevents perinatal encephalopathy (disorder of brain blood circulation) that is common for 80-90% of the newborn infants, cerebral spastic infantile paralysis, anemia of pregnancy and embryo, toxicoses, etc. After two weeks of training with the device, toxicoses have disappeared. The mothers are healthy, without any anemia symptoms, and their infants were born perfectly healthy, too. The babies were breastfed normally and did not have any diseases.” The practice shows that if a pregnant woman has breath regulation skills, the course of delivery is more natural and the labors are easier. Thus, for a mother and her child breathing exercises are of no less importance than vitamins and ecologically pure products.

Health and Youth: Why Are They Coming Back?

How to “breathe out” a disease? This was a title of articles published in the Czech Republic and dedicated to the Frolov device. This title reflects the technique specificity very precisely. Gradual extension of exhalation trains your body and contributes to the recovery. This might seem nonsense at first sight. How can daily breathing with the device eliminate all the diseases? It is impossible because a cure-all does not exist! Nevertheless, the long-term work of numerous health practitioners and vast public application of the Frolov device have shown a huge therapeutic potential of this technique for the treatment of many diseases. Its practical importance for body ageing slowing down and biological rejuvenation is also quite obvious.

It is very easy to understand this if you realize that your body is a single whole. A complicated biosystem of a human body has tremendous reserves and they are directly linked with breathing. Self-regulation and self-healing capacity of a human body has been known for a very long time. Healthy fasting is a good example of a systematic approach to the stimulation of body abilities for self-healing. The latest example is a method of regulated hypertermia that has been developed in Novosibirsk, Russia. It is a method that employs heating of a human body up to the temperature exceeding the critical one of 420C. Its positive effect has been observed for the treatment of oncological and pulmonary diseases, drug addiction, and other diseases.

Many years of scientific research of body adaptation, in particular the research conducted by the Rostov oncologists, provide explanations for many of these wonders. Scientific reasoning is presented in detail in the fundamental works by FZ Meerson (Adaptation Medicine: Mechanisms and Protective Effects), LKh Garkavi, EB Kvakina, TS Kuzmenko (Antistressor Reactions and Activation Therapy). 

We are going to discuss the most general questions here. What happens to the body during a breath training session? Long-term worldwide research allows us to unambiguously state that breathing exercises produce a universal positive effect on a human body as a whole. It is quite obvious, as almost every cell in our bodies breathes. The effects can be conditionally divided into general (nonspecific) and direct (specific).

Direct action of breathing exercises on our body state is seen in heart and lungs functions improvement and in cardiorespiratory system functional reserves restoration and support. Energy-saving external breathing function and tissue respiration optimization are also observed. Researchers point at the improvement of brain blood flow and liquor dynamics. They also describe the overall toning effect breathing exercises have on central nervous system. Acid-base balance correction systems training and metabolism improvement are observed, too.

General reactions. The hypoxic therapy effects that are widely known in medicine manifest themselves here. We have mentioned them earlier: the number of erythrocytes, hemoglobin and mitochondria grows, capillary and immune system functions are improved, etc. If the body is adapted to hypoxia, it would be resistant to other factors as well. It is called cross adaptation effect. The cross adaptation is followed by nonspecific resistance increase and a consequent rise in energy potential.

The principles of adaptation processes development are very interesting. You might remember that the theory of stress by Hans Selye once became a sensation. The Rostov oncologists have discovered the antistress activation and training reactions in the body. They described the periodicity of their development at different reactivity levels. It has been shown that a human body responds to various factors with certain general defense reactions. Thus, the knowledge of the response principles allows activating nonspecific adaptation defense reactions that improve nervous, immune and hormonal systems functions. Antitumor immunity stimulation and body rejuvenation effects were also described.

While training with the device, you should keep in mind these principles and the well-known Arndt-Schultz’s Law. It says that weak stimuli activate vitality, moderate stimuli reinforce it, strong stimuli resist it, while the strongest ones destroy it. Do not start breathing a lot and with big effort right away. Do not try to overcome the 10-years disease within one week. This way you are going to develop a stress situation. It is only by gradual increase of the training parameters can you keep your activation and training reactions. This helps you efficiently use your body restoration capacity. Therefore, we can state that all the unique examples of recovery and rejuvenation due to breathing exercises with the Frolov device can be easily explained from the perspectives of modern medicine. Regular breath training with the FRTD-01 develops nonspecific adaptation reactions of activation and training type. They result in the improvement of nervous, immune and hormonal systems functions, optimization of tissue breathing and metabolism processes. Clinically it manifests itself as a self-healing process when the processes of disturbed functions restoration of various organs and systems gradually develop throughout the body. These processes take some time. Time is the best doctor in this case, because the longer you train with the device, the better and more stable the results would be.

It is also obvious why we can influence the unavoidable “disease” of ageing. For elderly people, keeping good health becomes a very urgent challenge. Highly developed countries witness a constant growth of elderly population. They need to be taken care of. They need special living conditions. The age begins to tell. Why is it so? 

There are many reasons for ageing, hormonal changes being one of them. The latest research has established that adrenocortical hormone, dihydroepisteron, that is responsible for reproductive cycle, is directly related to the longevity. The biological age is immediately dependent on the amount of this hormone. Its maximum content is observed at the age of 25 and then its content decreases to reach its minimum by the age of 85.

However, breathing function undergoes certain changes as well. In the process of ageing, the respiratory volume is gradually decreased as well as the reserve volume of inhalation and exhalation. Vital lungs capacity diminishes, breathing becomes more hurried, carbon dioxide partial pressure in the alveolar air is decreased, and hypocapnia develops. Imperfection of the CO2 content regulation system is the Achilles heel, the vulnerability of our respiratory system! No magic pills would stop this process. Nothing but regular breathing exercises is able to maintain the proper level of respiratory system physiological capacity and to fight the process of ageing. It is a great joy to see 80-85 years old patients reacquiring normal sleep and good mood, to see their memory improving, and the lust for life coming back to them! It is worth mentioning that body cells are regenerated all the time, at any age. Total regeneration time of red corpuscles, our beloved erythrocytes, takes only three months. Bronchioles epithelium cells regenerate within 8-9 weeks and alveolocytes—within 4-5 weeks. Rejuvenation process is accompanied by visible effects: gray hair gets darker; eyesight, hearing, and skin are improved. Certain biological changes also take place. In particular, male patients experience the disappearance of prostate adenoma symptoms, etc.

That is why retirement pensioners make the majority of those who regularly train with the Frolov device. They have been fed-up with medicines, and they cannot afford foreign drugs or technologies. And with the device everything is easy and obvious––you get healthier and younger at the same time! Certain self-control is useful for the training as well. Everybody is familiar with the simplest body parameters: weight, pulse rate, blood pressure, respiratory rate, and breath measuring tests (pauses and holds). In addition to these simplest parameters you can use a few more, which are also quite simple and easy to use.

One of the health parameters related to respiratory system state is a vitality ratio. In order to determine it you have to measure the vital lungs capacity (VLC) in ml and body weight in kilos. You can check your VLC ratio in every clinic. The vitality ratio is defined according to the following formula: vital lungs capacity, ml, should be divided by body weight, kg. E.g. if the VLC is 4,800 ml and the body weight is 80 kg then the vitality ratio is 60 ml/kg. For men aged from 30 to 35, the vitality ratio is 60-65 ml/kg (65-75 ml/kg for athletes), while for women it makes 55-60 ml/kg (60-70 ml/kg for athletes).

You can also use body weight index for self-evaluation.

Body weight index is defined in the following way: weigh (kg) is divided by squared height (m2). Example: the height is 1.6 m and the weight is 70 kg. The body weight index is calculated as follows: 70:2.56=27.3. The body weight index that equals 25 and even 24 for women indicates excessive body weight. 25-30 compiles with excessive weight while the index that exceeds 30 shows obesity.

There is also a healthy heart scale—body weight index (kg/m2) being less than 25, blood pressure—less that 140/90 mm of mercury, total cholesterol—less than 200 mg%, low-density lipoproteins—less than 130 mg%, and high-density lipoproteins—over 45 mg%. To control lipid exchange you have to monitor the three parameters, especially the high-density lipoproteins as they prevent atherosclerotic plaques formation.

You can also use the Kerdo vegetation index (KVI) for self-monitoring of your state of health. It is calculated by the following formula: KVI = (1 – DP min/Р ) х 100. DP min stands for diastolic  pressure; P stands for cardiac contractions rate. This index shows the action of parasympathetic innervation on cardiovascular system. The normal Kerdo index varies within –10 to 10%. If the KVI value is positive it means that sympathetic influence prevail, and if it is negative it indicates on parasympathetic innervation. The increase of parasympathetic action at rest provides for more energy saving operation of respiratory and circulation organs.

These parameters as well as breath tests results reflect the general state of a person’s health. It is quite natural that each one of us wants to have greater body reserves and higher efficiency along with the overall health improvement. Veloergometry tests are held in clinics and health centers in order to determine the ratio between the activity performed and the amount of oxygen spent. But what you need is a simple and reliable test that is easy to take at home.
GL Apanasenko has proposed to determine the physical condition level (PCL). Its indexes comply with the veloergometry results. To determine your PCL, you need to know your age, body weight (kg), height (cm), cardiac rate (pulse) per minute (CR), diastolic and systolic blood pressure (DBP and SBP respectively). Define your average blood pressure (ABP) as follows: ABP = DBP + (SBP ​– DBP) / 3.

The following is the formula of physical condition level: PCL = (700 – 3xCR – 2.5xABP – 2.7xAge + 0.28xWeight) / (350 – 2.6xAge + 0.21xHeight). Of course you can also take the veloergometry test instead, but you will have to find the clinic first, to wait to pass the test, and probably to pay for it, while with this formula you can find out everything without leaving your home. Now please determine your capacity according to the Table 5 below.************

Table 5. Physical Condition Level Parameters (PCL)
	 P C L
	 Male 
	 Female

	Low
	 0.225 - 0.375 
	 0.157 - 0.260

	Lower than average
	 0.376 - 0.525 
	 0.261 - 0.365 

	Average
	 0.526 - 0.675 
	 0.366 - 0.475

	Higher than average
	 0.676 - 0.825 
	 0.476 - 0.575

	High
	 0.826 or more 
	 0.576 or more


Attention! If your body weight exceeds a normal weight parameter by 15% or more, you are not recommended to apply this formula. You will have to normalize your weight first. Breathing exercises will help you at that.

Philosophy and Psychology of Breathing

According to AM Vein and IV Moldovanu, “the psychological and symbolical significance of the human breathing function is tremendous. Breathing is a bodily symbol of a human mental living. Breathing is a life symbol”. VA Safonov and his colleagues mentioned that “empirical and scientific data on human breathing processes that has been accumulated throughout many millenniums is the gold fund of the world culture”. This is true, as our knowledge on breathing has been constantly expanding beginning from the faiths and myths of primal tribes and until today. A certain level of reverence for this most important body function has remained even among the professionals. The quantity of information is huge; the number of books, articles, and scientific papers related to this topic is enormous.

Ancient Greek philosophers called the atmosphere “a life pasture”, underlining its utmost importance for everything and everyone on the planet. The very first knowledge considered breathing a delicate material reality lying between the earthly and spiritual origins. It was viewed as a gaseous state, one of the five basic states of substance. Air is the symbol of invisible world, one of the four basic elements. Some theories even put it as a primary one. Alchemic systems of knowledge describe it as a masculine element that is as active and dynamic, like fire. There is a balance between air and fire. The air is related to three cardinal signs:  Aquarius, Libra and Gemini.

The air element determines the “airy” temper. Sanguine persons are light and impetuous in nature, they are overparticular, and their imagination is fiery. The breath was thought a mediator between the bodily and spiritual origins of a human being. Ancient Greeks thought that the human soul was located on the diaphragm. In Greek language, the concepts of soul, mind, spirit, mood are similar in their phonation and meaning to the word “diaphragm”. All of them originate from one and the same word, phren.

Many marine civilizations had gods and saints who were the wind rulers, for example, St. Nicholas for the Christians. Oriental philosophy schools consider the air a storehouse of vital energy of the body. The Hindus call this energy Prana, the Chinese call it Qi, and the Japanese name is Kai. Air is a place of residence of one of the three main Hindu gods, Indra.

The peculiarities of Oriental philosophy, religion, and medicine development gave birth to various distinctive respiratory systems. They might be different in details, but their basic concept is uniform: breathing exercises are vital for diseases treatment and good health. This is also explained by the fact that all the philosophical and religious systems of the East have always recognized the inseparable integrity of a human with the Universe as well as the integrity of a human body. The Western medicine, science, and philosophy have come to such understanding only by the end of the 20th century, when the concept of energy and information exchange in the Nature was developed.

Qi Gong (the work of breath) health improving gymnastics is an essential part of the Chinese medicine. Qi Gong employs ancient principles and concepts employed in the Shen Qi method. The main idea is the integrity of body operation. It means that the spirit Shen and the vital energy Qi are inseparably connected. It is thought that the energy circulates inside the channels or meridians and the inhibition of its circulation leads to diseases. Accordingly, therapeutic actions are concentrated in energy circulation restoration. The efficiency of the Qi Gong therapeutic influence largely depends on diaphragmatic breathing skills. Diaphragmatic breathing is the only breathing type employed! If the tongue slightly presses up against the palate, it helps unite the wonderful meridians of Do Mai and Zheng Mai.

Daoism is one of the brightest philosophical teachings. Breath training is a part of physical and spiritual perfection program. In his treatise dated the fourth century, Bao Pu Zi wrote: “a beginner would breathe the air in through the nose and would hold it before he counts to 120. Then he would breath it out through the mouth. Both breathing in and out should be soundless. Hold a goose feather in front of your nostrils and as you perfect your breathing skill to the extent that the feather stops trembling, consider the first stage of mastering the art of breathing completed. At the next stage, start to gradually increase your count until it gets to one thousand and you will see that you get younger, and not older”. 

Jolan Chang, the author of Tao of Love and Sex, mentions that perfect breathing is one the most essential elements of maintaining good health. Breathing function makes you a part of invisible power of the Universe. Perfect diaphragmatic breathing forms a basis of almost every type of meditation. It is a fundamental principle of the Taoist medicine. The book Thousand of Golden Recipes for Emergencies describes perfect Taoist breathing. “Lock Qi in your diaphragm so that a swan feather on your nose would not move. After 300 breaths, your ears will hear nothing, your eyes will see nothing, your heart will feel nothing. Then, neither cold nor heat would affect you, bees and scorpions would not be able to poison you. You will live for 360 years.” This perfect inner breathing is also called embryonic breathing. It is compared to the breathing of an embryo. The Buddhist teaching also states that release from the body and getting control of the body are achieved through inhalation and exhalation control.

A widely known system of Taiji (great transformation) offers to apply “deep” (diaphragmatic), “delicate” (soft and soundless), “long” (extended inhalation and exhalation), and “even” (smooth) breathing. In combination with smooth motion, such breathing helps equalize the state of parts and systems of the body. The concepts of Qi breathing, immortal breathing, etc. are also described.

The Yoga pays great attention to a human ability of breathing control. The whole system called Pranayama is dedicated to the art of breathing. The skill of rhythmic breathing is seen important. It is a breathing pattern when a person learns to voluntarily synchronize the cardiac and respiratory rates. Rhythmic breathing is considered the best means of fatigue and overstrain correction. Sukha Purvak is a breathing pattern that applies different duration ratios between the times of inhalation, pause after inhalation, exhalation, and pause after exhalation. The following ratios between the phases are possible: 1:2:2:2, 1:4:2:1. The Yogis think this is a classic and quite efficient breathing pattern. The highest degree of this exercise is reflected in the formula 20sec:80sec:40sec:20sec. It means that the respiratory cycle makes 160 seconds! One of the Yoga Gurus was absolutely right saying “it would be enough to have only one generation of normally breathing people that would regenerate the human race and make diseases such a rare phenomena that they would be considered as something extraordinary!”

OM Aivankhov wrote about the Universal significance of breathing: “Everything breathes in the Nature––animals, plants, and even the Earth itself. Its breath rhythm is extended for many years. The Earth is alive––it breathes, and the stars breathe too… The God also breathes… His inhalations and exhalations take billions and billions of years. God breathes faster through the Man, but in the Space His breathing is slower. Thus, the longer is our respiratory cycle, the closer we are to the God”. 

In his book Health and Diseases (Moscow, 1998) Peter Dynov concentrates mostly on breath issues. “The air is a storehouse of divine energies. It is the largest storehouse where the energies have been accumulated by the life… The power of a human being lies in good breathing skills. Breath is connected to thoughts and emotions. If you breathe properly, you think properly and feel properly. It is a path of human development… Breathing has a double nature––it is both physiological and mental process. The final goal of breathing as a mental process is the purification of thoughts… Those who breathe hurriedly have a weak will. Use your will when you breathe and gradually reduce the number of inhalations per minute… If you want to strengthen your will, breathe slowly…”

In his article entitled The Role of Christianity in History a renown Russian philosopher VV Rozanov wrote: “Both religiously and scientifically, the most correct thing would be to admit that our Creator’s “breath” is living inside us; we live with this breath; it is the source of our all the best we have inside; its darkening is the reason for all the darkness that we have seen in the history and find in our life”. Vladimir Soloviev, another famous Russian philosopher, wrote in his work “Apology for the Good. Moral Philosophy”: “Breathing is the principle living condition and perpetual means of our communication with the environment. For the spirit grasping power over the body it is only desirable that this basic function would be governed or “controlled” by a human will. This understanding has led to the development of various ascetic breathing techniques everywhere since olden days. Indian hermits, ancient and latest wizards, Aphone monks and alike possess the practice and theory of these exercises… Certain control of the will over breathing is required by fine manners alone… It is without doubt that the acquired power over this organic habit strengthens the will and gives it a valid bearing for further achievements in ascetism”. The Koran says about Jesus Christ: “Jesus, the Son of Mary, is the Messenger of the Most High and He is His Word. The God has sent him into Mary. He is the breath of God”.

A human mind considers breathing nothing but a part of living, so natural that people hardly ever think about its significance. At that, full (active and free) breathing symbolizes personal freedom. Expressions like “breathe freely” are widely used. To a certain extent, thoracic breathing is connected with erotic factors. Breathing from his chest, a man has a chance to demonstrate his mighty pectoral muscles (if he has those of course). For women, thoracic breathing is a kind of erotic game. However, the general sense of free breathing lies in a human ability to freely regulate his or her breathing instead of being fully dependant on blind reflexes.

I have been repeatedly asked how breathing exercises and voluntary breath regulation could be in compliance with various religious teachings. In simpler words, are breathing exercises compatible with the faith? My experience of patients treatment and communication with the believers and priests devoted to different confessions has proven that the answer is yes. My answer is simple and brief: “we all have equal ranks in the front of breathing like we do in the front of God”. The Orthodoxies, Catholics, Moslems, Buddhists, Baptists, and unbelievers gain nothing but undoubted and apparent benefit from breathing exercises. The first thing the patients speak about is considerable improvement of the functions of nervous system and mental state. Metaphorically speaking, from the religious perspective, breathing is an invisible thread that connects a human with the God during his or her earthly life. Do you remember the expression “to breathe new life into somebody”? When I am asked what time of the day is the best for breathing, sometimes I say that breathing is like a prayer. The best time is before going to bed and right after wake up. If believers practice breathing exercises, they usually hold an evening training session first and then they pray. In the morning, they would pray first and then they would hold a session. Breathing exercises are often practiced by the people with a long-term meditation experience. In this case, a training session goes first and then there comes a meditation.

Numerous medical, artistic, philosophical works refer to one and the same idea: a human has a huge capacity for moral, physical, and spiritual perfection. Breathing exercises are useful and necessary for the development of this capacity in all directions.

To the Doctor: Heal Yourself!

You might know this expression: “A blind would lead another blind into a hole”. And what happens if an ill person leads his fellow-sufferer?.. No wonder that doctors say “the doctor leads the patient”. Unfortunately, medical educational institutions pay to health issues less attention than to the issues of drug therapy. Thus, graduating medical students are not perfectly healthy. In the course of time, this situation gets even worse. As a result, we have ill doctors leading ill people. And where do they lead them to?..

The experts from the Occupational Hygiene Research Institute were amazed at the results of their study of doctors’ state of health. They have found out that doctors’ occupational morbidity rate is greater than that of industries workers (machine-building, metallurgy, construction, and even chemical industry). You should also take into account that doctors practice self-treatment quite often, without stopping their work. Certainly, this is explained by their specific working conditions. Working with ill people is very difficult and tense. In addition, it is always related to certain occupational hazards. For example, a surgeon’s pulse during a surgery makes 100-155 beats per minute. The surgeon cannot leave the patient not for a second. An operating table is not like a machine at a factory, and you cannot turn it off for a while. A therapist that has to deal with flu patients should have vigorous immunity. A narcology psychiatrist should have steel nerves. Unfortunately, the respiratory organs diseases are the most common among doctors. The second place in this “top-list” belongs to cardiovascular diseases. Surgeons often have wonderful but very tragic fate. The research shows that by the age of 35-40 surgeons suffer from cardiac pains, headaches etc. When they are 50 or older, almost half of them die of strokes or vascular lesions of the nervous system. The anaesthetists endanger their health, too. They stay with the surgeons in the operating room for hours in a stress situation and among the narcotic gases and ethyl alcohol vapors. 

Heal yourself slogan speaks for itself in this situation. Many doctors cannot quickly get hold of and believe in the therapeutic action of breath training because they have been engaged in narrow fields of competence for a long time. However, fortunately there are some doctors that are very educated in breathing matters. I was amazed and delighted when I took part in Health TV-show on the First National TV Channel in July 2002. Elena Malysheva, the host of the show and a doctor, has listened us for a couple of minutes and then said: “Ok, I get it. This technique is of real use and interest. We may have here lipid peroxidation reduction and endorphin production increase… The specialists of the Pulmonology Research Institute gave the device a positive feedback. Let us discuss our further cooperation now.”
Proficient experts note the Frolov device advantages right away and include it both into their domestic arsenal of medical appliances and into their medical practice. In this perspective we can recall the rule of ancient Chinese doctors from the Nei Tsing treatise. To start healing, a wise person would not wait for a patient to get ill. A perfect doctor would start acting before the patient is attacked with the disease. The doctors that have mastered breath training technique and that are teaching their patients to do so, indeed may be considered perfect doctors. Fortunately, their number is ever growing both in Russia and worldwide.

Questions & Answers

Dear Reader, you certainly understand that it is impossible to present all the information on our breath and breath training therapeutic and preventive effects in a single work. To make it more comfortable for you, we have placed some of the questions in a separate chapter. These are the questions that are most common at the lectures and medical workshops among sophisticated public.

Question. What feelings and reactions arise during a breath training session with the Frolov device?

Answer. The beginners often experience kind of a light air hunger. This is related to certain changes in the air gaseous composition in the lungs and also to the stimulation of chemoreceptors that are responsive to such changes. These feelings are similar to those arising during fast walking or running. The beginners may also experience a momentary pleasant feeling resembling light giddiness. Feeling of warmth in the extremities, yawning, salivation, and expectoration are also observed sometimes. If you start yawning, coughing or discharging saliva, it is a good idea to make a 1-2 minute break.

Question. Is it possible that the state of health becomes worse or the diseases become acute because of breath training?

Answer. Sanogenesis, the process of body self-recovery and self-purification, is observed as a result of the breathing exercises. It causes the natural purification of diseased organs and tissues. Lungs, bowels, kidneys, and liver are cleared most efficiently. The purification process of joints, skin, and other organs and tissues is slower and not so apparent. Your surely remember that your body is constantly regenerated: red corpuscles regenerate once in 90 days while the whole body regeneration cycle takes 7 years. It is another key to body rejuvenation through breathing! If you have niduses of chronic infections (parodontosis, bad teeth, maxillitis, tonsillitis, bronchitis, or pyelonephritis), you may experience light exacerbation of those due to the immune system activation. In such cases, special therapy as per the indications is applied (antibiotics etc.). The restoration process of a diseased organ or tissue (joint, cardiac muscle, or nerve) is sometimes accompanied by momentary unusual and unpleasant sensations that normally disappear by themselves. In 3 or 4 weeks you have to be very careful with your meals. Many patients experience dysorexia, but they keep eating a lot just like they used to. It is advisable to reduce your meals and to select the products that you like most.

Question. What should I do if I have been practicing other breathing technique (KP Buteiko’s or AN Strelnikova’s) and now I want to master the Frolov breath program?

Answer. If you have been practicing some technique on a regular basis for a long time, you body is already used to it. Its systems are “tuned” to this kind of stimulation, activation, and training. It is undesirable to give up your current training technique right away. If you have been using some other technique earlier, share your time between these training methods. For example, you can practice the Frolov program in the evening and the other technique in the morning or at the daytime. Sport medicine has established that the more diverse the exercises are, the better is their effect. That is why such a compromise, a combined way of practicing would only make you healthier. With time, you will determine either independently or with our help what kind of breath training suits you best. 

Question. How long should I train with the Frolov device, and, generally, how long and how regular should I practice breath training?

Answer. If you want to be in good health, you have to take care of it all the time. You cannot wash yourself once and remain clean for the lifetime. The same way you cannot eat once and never be hungry again. Similarly, you should practice breath training all the time. It is recommended to train every day during the first 3-4 months. For seriously ill people, training takes 5-6 months. It is a therapeutic course. Further, special breath training sessions are held 2-3 times a week. It is a prevention course. However, within this time you are going to develop the habit of breath regulation “in motion”: in the street, in a bus or in a car, etc.

Question. Why is it recommended to train with the Frolov device in the evening before going to bed and not at other time of day?

Answer. Of course we can breathe with the device whenever we like. However, according to the medical observations, evening sessions are more efficient. This can be explained in the following way. Breathing with extended exhalation phase has a strong sedative and relaxing effect on your nervous system. Such training would greatly improve your sleep even if you are old and suffer from insomnia. While you sleep, your brain and central nervous system work to restore the deviations and disorders of the inner functions regulation that have been accumulated during the day. The immune system is also more active at night, so the evening sessions are more useful. Each person chooses the best time for training according to his or her work and home conditions. If you work in shifts, it is very useful to hold a session after your night shift and only then to have a rest. If you cannot breathe with the device in the evening, you may train at any other time. However, it is extremely important to observe the rule that the break between a session and a meal should not be less than one hour, and a 2-3 hour break is even better.

Question. Is it a must to do with little food in the evening before a session?

Answer. For several decades it has been a common knowledge that eating too much in the evening is not advisable. But we like the tradition when during the evenings the whole family draws round the table. Family members usually have a little chance of gathering together and talking, and supper gives them such an opportunity. So if you want to breathe properly you will have to break some of your routine. You may check it in the following way. Try to leave the things as they are: eat as much as you can hold, and breathe diaphragmatically with the device in three hours. On the next day, eat half as much as the day before and hold a session.  Breathing was a mere suffering on the first day and mere pleasure on the next! Of course a pregnant woman or a diabetic patient suffering from frequent hypoglycemia attacks would have their individual diet. The pancreatic diabetes patients are even advised to have a light meal upon a breath session, for example, an apple, yoghurt, or alike. Drinking some water after a session is good for everyone. Many circulatory and lymphatic capillaries start working more actively during the session, and it is useful to drink 200-300 ml of water for a better tissue clearance and for the toxins and remainders active infiltration in the kidneys.

Question. Why do you recommend making a pause after exhalation?

Answer. The lungs stretch during inhalation and a large flow of impulses from the mechanoreceptors activates the respiratory center. At the end of calm exhalation, the “balance” is observed in the respiratory system. The lungs capacity equals to their functional residual capacity and the alveolar pressure equals to zero (atmospheric pressure value). The value of the force that expands the chest and the value of the elastic force that makes the lungs deflate, get equal. At that, minimum receptor activation is observed in the mechanoreceptor and chemoreceptor circuits. It means that the respiratory center neurons activation level is minimum, too. Thus, after normal exhalation, the respiratory system is in its calmest state. This phase of the respiratory cycle is the most suitable for making a natural pause in breathing. Besides, physiologists have also found out that such state of a functional balance becomes possible when the volume of inspired air makes approximately 55% of vital lungs capacity. At that, you have to keep in mind the Hering-Breuer reflex: it is a known fact that inflation of lungs during inhalation inhibits the latter while the inflation during exhalation delays the next inhalation and contributes to exhalation phase extension. A prolonged pause after inhalation (5 seconds or more) is not physiologically natural because it develops adverse conditions for heart performance, especially if you have thoracic breathing pattern.

Question. Do I have to make complete, deep, intense exhalation during non-apparatus training for better lungs clearance? It is often recommended to breathe fully to clear the lungs. 

Answer. As I have already mentioned, the majority of such empirical advices do not comply with breath physiology. You have to consider the changes in intrapulmonary pressure and alveolar ventilation. After normal exhalation, the intrapulmonary pressure equals to that of the atmosphere, that is, the difference between them equals to zero. During inhalation, the lungs stretch and the intrapulmonary pressure is reduced to become negative. In the middle of inhalation the pressure value makes -6-8 cm H2O to reach  в -5 cm H2O. at the end of inhalation (that is, to become lower than the atmosphere pressure). Due to such pressure reduction, the air is forced into the lungs. And let me remind you (!) that exhalation is a passive act. Due to the pulmonary tissue elasticity (contraction), a moderate pressure increase takes place in the alveoli (2 cm H2O). Such pressure increase is sufficient to make a calm exhalation and to “force” the air to leave the alveoli and bronchial tree. All the above is true provided that you make a calm exhalation in normal conditions. But if you make an excessive effort forcing the exhalation in normal conditions, you thus provide for blocking alveolar bronchioles. Alveolar bronchioles are very thin air-bearing tubes without cartilage tissue. Their walls are very soft. As a result of the pressure increase during the forced exhalation, they get compressed, blocked, and the alveoli are closed. Small airways are blocked which prevents the air from leaving the alveoli. Doctors call this state “closure volume”, airways expiratory closure. Thus, when you make a forced exhalation with effort, you get an “air trap” instead of lungs cleaning and ventilating. Please note that even healthy people have this mechanism working as a natural and ordinary means of life-support and alveolar gas storage, an “ air survival kit”.  

Hence, considering the rules that are widely known and commonly accepted by international breath physiology, we can state that the recommendations of deep breathing at rest in order to “aerate” the lungs are non-professional and make no sense. Physiologists have established that the second decade of life is characterized by minimum value of closure volume (CV). When a person is 20 years old or older, this value progressively increases to reach 35-40% of vital lungs capacity by the age of 70! However, if you regularly train your breath with the Frolov device, this value would surely decrease. It also helps slow down the body ageing.  

Question. What are the minimum and the maximum rates of breath resistance? What is the optimal water volume to be poured into the Frolov device?

Answer. According to physiologists, we are very sensitive to breath resistance changes. A person is able to feel the increase of breath resistance by as little as 0.24 cm H2O (liter/sec) only. For example, natural airways resistance (bronchial tree) at the airflow speed of 1 liter/sec makes 2-3 cm H2O. Physiological research employs various programs including the increase of airflow resistance up to 20 cm H2O at the airflow speed of 1 liter/sec. Artificial lungs ventilation (ALV) usually creates the pressure of 15-20 cm H2O (11-15 mm of mercury) in respiratory system. That is why artificial lungs ventilation devices include special-purpose valves for breath resistance regulation. Life support activities also provide for high efficiency of positive pressure maintenance at the end of exhalation at the rate of 2-5 cm H2O in case of bloodstream disorders and gas diffusion in the pulmonary capillaries. The Frolov device allows you to apply this widely known therapeutic effect at home. It helps the patients get rid of dyspnea and greatly improve the state of health even if they suffer from heavy diseases with the symptoms of respiratory and cardiac insufficiency.

The above parameters are individual for each patient. The minimum water volume in the device (5 ml) was used by the Kiev cardiologists for rehabilitation of patients after cardiac infarction. The maximum volume is 20 ml. It is suitable for young and healthy people as well as for the people with large chest (lungs) volume. Excessive increase of alveolar pressure, in case it is higher than the pressure in the lungs capillaries, may result in the falling (compression) of these vessels and may stop the blood flow in them. What do we have here? The alveole is ventilated but there is no bloodstream in the surrounding capillaries, which means there is no gas exchange as well.

Question. Why do I push my stomach pushes during the portioned breath training?

Answer. This type of respiratory motions takes into account the specificity of respiratory center operation. The center keeps sending impulses to the respiratory muscles. This way we imitate inhalation in compliance with the respiratory center rythmogenesis. Besides, during such type of portioned exhalation we experience a certain interfusion of bronchial tree air, dead space air, and alveolar air. This way we contribute to oxygen outflow from the trachea (bronchial tree) to the alveoli (gas exchange zone) thus increasing the respiratory act duration. It helps effectively use the oxygen volume that the lungs get in the course of one inhalation.

Question. Why do not we have reserves of oxygen in our body, so to say, an oxygen depot? 

Answer. NG Trinyak mentions that “the research conducted by AL Chizhevsky has established that the absence of oxygen reserves in a human body is explained not only by the chemistry of air but also by its physical composition. The air saturation with electric charges leads to the ionization of oxygen molecules. Ionized oxygen with negative polarity can exist for a couple of minutes only. Then it turns into inactive form unable to support a normal vital activity of the body. This explains why our bodies do not have reserves of such a necessary and vital element and why the highly organized animals cannot do without external breathing for longer time.” Sanitary norm determines negative aeroions content in the indoor air no less than 1,500 ions per 1 cm3. Stuffy air feeling is mostly connected to the lack of negative aerions. LK Bogush and IV Ivanovsky give an interesting example: “The quantity of negative oxygen molecules in the inspired air is not enough to run all biological processes... Ciliated epithelium is engaged in “producing” extra amount of ionized molecules. Oxygen is produced in the paranasal sinus and then makes its way into the lungs, as if it was flowing out from a reservoir.”

The experiments on forced body saturation with oxygen have revealed inexpediency and even danger of such procedures. It is a known fact that if a healthy person breathes pure oxygen for several hours, the symptoms of typical poisoning appear and the processes of lung tissue affection develop. A group of American scientists had held a series of experiments on the nature of genius. Pregnant women that took part in it received increased “oxygen nutrition” while keeping to a regular diet. The mothers that had received such excessive oxygen nutrition gave birth to full-term and fully developed infants though with an apparent lack of weight. The average weight of the infants made 1.5 kilos. Later it caused certain health problems with those newborns. 

Question. Is it possible that oxygen is produced on the intracellular level, inside the body? In other words, is the “endogenous” oxygen production possible?

Answer. It is a crucial question! We have certain reasons to answer “yes”. On April 7, 1997, a new discovery was registered in the International Informational Intellectual Chamber of Innovations Registration. It was entitled “Emergency Life-Support Mechanism for Individuals Highly Resistant to Hypoxia” (No. EIW 000254, press-mark 00018, code 0015). Its authors were MF Timochko, YaI Alekseevich, YuT Bobkov, and EA Kovalenko. The essence of the discovery is that the authors have empirically found and theoretically reasoned that highly resistant animals and people in extreme hypoxic conditions have the energy providing mechanisms turned on. These mechanisms use the oxygen that is released from hydro- and lipopreoxides with the participation of antioxidant ferments. It means that if the body is well trained and highly resistant to hypoxia, certain chemical reactions for intracellular oxygen production become possible.

Question. Please explain in simple words what are the contra-indications for breathing with the Frolov device? 

Answer. The following is a commentary to the Contra-indications Chapter of the FRTD-01 manual. 

Acute somatic and infectious diseases. Somatic diseases are the bodily ones (soma means body). The therapeutic diseases are treated by a therapeutist (pediatrist, neuropathologist, gynecologist, etc.). They are nonsurgery and noninfectious diseases.
Infectious diseases. These diseases are caused by viruses and bacteria (including respiratory infections, flu, hepatitis, dysentery, etc.)

Chronic diseases at the stage of acute exacerbation and decompensation. In this case, a patient needs to be hospitalized, undergo intensive therapy, and be under a constant doctor’ control. These are life-endangering states.

Respiratory failure with apparent hypoxemia combined with hypercapnia. Hypoxemia stands for decreased oxygen content in blood and hypercapnia is a term for increased carbon dioxide content in blood and lungs (inside the body). In such cases, apparent dyspnea is usually observed. A patient would need immediate hospitalization and intensive therapy. 
Recurrent bronchial hemorrhage and blood spitting. Bronchial hemorrhage means that the blood is separated in a stream together with expectoration during coughing. Blood spitting means that blood is found in expectoration material and mucus (like ichor).

Hypertensic crisis. It is an acute condition of hypertension disease. In this prestroke state, a patient would need immediate care and doctor’s control.

Onciological diseases. These are malignant neoplasms and tumors (cancer). They have been conditionally included in the list of the Frolov device contra-indications as no research had been conducted at all. An oncological patient should be treated by an oncologist. The breath training with the Frolov device should be used as an extra remedy during a recovery process, in addition to primary therapy.

Non-malignant neoplasms (prostate adenoma, mastopathies, hysteromyoma, etc.) are not oncological diseases. They are included in this group conditionally. A specialist’s consultation (gynecologist, oncologist, etc.) is also needed in each of the cases. All the necessary recommendations should be observed. The Frolov device is to be used as an extra remedy for recovery but not for treatment.

Note: Fungus diseases, dysbacteriosis and chronic diseases like tonsillitis and herpes are not contra-indications for the Frolov device application.

Question. Is it necessary to switch to endogenous breathing?

Answer. Your main objective of training with the device should be a steady improvement of your health. You are the only one to decide what state of health you need. Our common goal is to live a long, happy and healthy life with the help of the breath training. Therefore, if you have already experienced significant health improvement while practicing hypoxic breathing and do not feel like breathing endogenously you have all the rights to do so. Keep training hypoxic breathing and be healthy! 

Question. What extra means can I use to improve breath training effects?

Answer. Numerous diseases development and body ageing problems are related to free radicals surplus, so it is useful to consider antioxidant body protection. Apart from breathing exercises, the substances that neutralize and bind free radicals are very useful. These are C, A, and E vitamins, microelements like selenium, copper, manganese, zinc, and unsaturated fatty acids. The strongest remedies would be garlic, green tea of the highest quality, bilberries, and fresh juices, especially chokeberry and pomegranate juices. By the way, green tea is brewed 10 minutes only and 1 teaspoon is needed for half mug of boiling water. Haw, great bilberry, viburnum, cranberries, sea-buckthorn, blackberries, hips, and cornel are also rich in antioxidants. The highest content of antioxidants is found in radish, turnip, garden radish, and beet. Corn oil and linseed-oil have a high antioxidant activity while the mustard oil is known for its antitumoral action. We can also recommend periodical taking of succinic acid available in various forms as this preparation also has good antioxidant qualities. Its main advantage is that succinic acid greatly improves the process of oxygen diffusion into the cells. Unripe hips and turnip are especially rich in succinic acid. 

Question. Why do hospitals conduct breath training so rarely and in such short courses of 2 or 3 weeks?

Answer. Medical science exists according to certain standards. One of its basic principles is fast intensive therapy with drugs application. Hospitals funding depends on the number of patients. Insurance companies assign means to hospitals with regard to the medical assistance provided and the drugs needed. Therefore, hospitals are interested in ever-growing number of patients as they benefit from serving a lot of insurant patients. Today’s situation looks like the following: the more patients come to the hospital, the more funding it receives from the insurance company. The situation will change on the day when doctors come into possession of health-improving technologies and receive money according to the number healthy people discharged from a hospital. Generally, breath training is a part of traditional medicine. The Frolov breathing program may be related to physiotherapy because it is an apparatus training mode. Besides, the Frolov device is an excellent inhaler. In those hospitals where medical professionals develop drug-free therapy, the device is successfully applied for the treatment of various diseases both in children and adults. For example, the local municipality of the Chita district, Siberia, has decided that they need to have such an expert in breath training in their hospital. The doctor was trained at Dinamika center (Novosibirsk) and now the Chita hospital has a specially equipped room for breath training and consultations. Vadim Leskov, Deputy Head of the local municipality, has been very helpful in arranging this room’s opening. Vadim himself has experienced the positive effects of the Frolov device using. But other doctors are used to obey the orders of the higher authorities and they are not ready to recognize anything but drugs treatment. But you know that some doctors are dedicated to medicine while some of them see medicine as a means of making money.

The results of the most successful medical studies on the Frolov device application are presented in the book Theory and Practice of Health Improving Breathing.

Question. How should I keep Breath Diary? 

Answer. In the Breath Diary, you should record each session conditions every day: date, time of session, water volume in the device, RAD, pulse rate before and after the session (if you have hypertension please register your blood pressure rate before and after each session), inhalation type (through the nose or mouth), and state of health (during the session and during the day). If you train in a non-apparatus mode, please write down your breathing formula (BF), too. You may check your breath pauses (holds) 2-3 times a week, and your body weight, physical condition level, body weight index, and Kerdo vegetation index once or twice in a month. If you have chronic diseases, please take all the necessary tests once in 2-3 months and register them in your diary. It is also important to record drugs taking, nutrition changes, and the questions you may have.

Breath Diary Sample

	Date
	Time
	Water
	RAD
	Pulse
	Blood Pressure
	Breath Formula
	Note

	09/02
	 15 min
	12 ml
	 45
	66- 60
	145-80
	5-10-25
	OK


To Be Continued!

In the course of our development, we keep accumulating the knowledge on human beings and their health. Based on such knowledge, we are elaborating new body state control methods and new programs for health support. Various nutrition programs are always being offered. A new sensation that has lately appeared is nutrition according to the blood group, and this too shall pass. Thousand-years experience and knowledge on breath allow us to develop new approaches to breath training. The apparatus techniques including training with the Frolov device definitely present a new wave of our common health-improving breathing experience. Many years of practical experience have shown that this technique turned out to be a timely one in Russia at the times of crisis. Nowadays, when all the newspaper and even the state TV openly discuss the problems of fake medicines, quality control of drugs and biologically active food supplements, we should seriously think about our health as long as we still have it. Living in the conditions of recurring emergencies (fires, flows, etc.) and ever-growing living expenses requires good health. The importance of proper breathing for proper living is quite obvious. Both my colleagues and me have often heard the words of gratitude from the people that had been actually saved by the breath exercises. They just could not afford a complete drug treatment series. Not once have they said “If I buy all the drugs I need I will have no money to buy food”. After many years of practical experience, we can simply state that endogenous breathing makes life easier. We can compose a multivolume Encyclopedia of Survival using the stories of saving our former patients that have become our friends and co-thinkers. We could have written many wonderful stories or even novels about breathing and the lust for life. It is obvious to us that the many years of the Frolov program application initiate a long term international promotion and training program on high efficiency methods of health-improving breathing. We are going to continue further analysis of our common experience. Breath training is not just a type of physical training. It is an independent and important part of human culture. Further we will have to grasp such significant issues as breath and nutrition, breath and nervous system, breath and children development, and many more.

Thank you for being with us. Practice your breathing and write to us to share your experience. Be healthy and live a long and happy life!
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