The Bio-Energy Revolution

by William S Eidelman, M.D. 

When electricity was discovered in the eighteenth century, mystics and believers in religion hoped that the soul could be proven to exist, flowing as electricity through the body. After all, they had been describing the soul as energy for eons. Initially, when scientists could find no evidence for electricity or the soul, the mystics and religionists countered that it must be there, but we just didn't have the sophisticated instruments for finding it. Well, now we have the sophisticated instruments, and we've discovered the body is very electromagnetic, with all the different kinds of electro-magnetism you can imagine. What I'm going to do here is to give some background, the scientific history of our concepts of bio-energy dating back many years. There are many implications for therapies, including hands-on energy healing, acupuncture, homeopathy, and numerous other modalities of applying electr-omagnetic currents and fields. I'll be telling you about some of these in the near future. 

The Historical Perspective

The story begins with Luigi Galvani, in Italy, in the 1780s. Galvani saw sparks jump into frog legs his wife had hanging out to dry. When the sparks hit the legs, the muscles contracted, and the frog legs kicked! 

Galvani, a diligent scientist, researched the phenomen-on in great depth (given the technology of that time period), and believed he had proven that the body did have electricity. In 1791, he made the dramatic announcement to Europe's top scientists that the basic life force, the elan vital, flows through the nervous system, and that he had proven it. 

Only two years after Galvani's public announcement, Alessandro Volta made a dramatic announcement of his own. Volta said that Galvani had actually discov-ered a new form of electricity--the battery. The electric currents that Galvani had found, Volta claimed, were actually caused by the salt ions in the body. Volta claimed there was no "animal electricity" and no evidence for the soul. Even though Galvani's work was extensive, and deserved closer attention, he received no support in the scientific community. For Galvani, this was a terrible slap in the face. He published one more report anonymously which gave further evidence for his position, but this also received no attention. He finally gave up research and died miserable, in poverty. Volta became rich and famous developing the battery. 

* * * * * * *

Then, in the 1840's, Emil Dubois-Reymond demon-strated a measurable electrical impulse traveling down a nerve. He, like Galvani, believed he had found the life current. So it was DuBois-Reymond's turn to make the public claim that electricity ran through the ner-vous system, like currents running through wires, and that the soul now had a scientific basis. It was soon shown that the impulse he had found could not possibly be a true electric current, for two reasons. First, the impulse traveled much too slowly for electricity, and second, nerves didn't have the proper insulation or resistance to conduct a current. They just didn't mea-sure up as wires! It would be nice to think of this argu-ment as a pure scientific debate, but this was not exactly the case. The question of bio-electricity and the existence of the soul was a highly charged, emotional issue. The "pure scientists" were very anxious to disprove any religious or mystical ideas, and with this vested interest, they were not exactly objective. This is still happening now. The desire to disprove is very subjective! 

* * * * * * *

But if DuBois-Reymond's nerve impulse wasn't an electric current, what was it? Julius Bernstein, a student of DuBois-Reymond, solved the mystery in 1868. This is what he found: All cell membranes have an electrical polarization. Sodium ions, with a positive charge (atoms missing one electron), sit on the outside of the membrane. Chloride ions, with a negative charge (atoms having an extra electron), sit on the inside of the membrane. When the nerve is stimulated, at the top of the nerve, the ions switch places across the mem-brane, changing the electrical polarization for a mo-ment. Then they return to their normal places. This change of electrical potential moves down the nerve as if it was a true current. Bernstein called it an "action potential." Bernstein's hypothesis has been proven correct. A brilliant piece of work.  The conclusions of the scientists were that this action potential was not true electricity. It was accepted as "electro-chemistry," with the accent on chemistry, water chemistry. Another form of electricity in the body had been discovered in the 1830's by Carl Matteuci, who found a small direct current at the site of tissue injury. He did not find it in the central nervous system, and so it was not consid-ered meaningful. Then Bernstein proposed that the current of injury was the result of ions leaking from damaged cells, and thus, also, this was not true elec-tricity. Because of Bernstein's stature, and because this was what scientists wanted to hear, this opinion was accepted. Nobody followed up to find out if Bernstein was correct--until Dr. Becker. The last hope, at that time, for finding electricity in the nervous system was the possibility that an electric spark or current would be found which jumps from one nerve to the next at the synapse, at the nerve junction. But, in 1920, this hope was dashed when Otto Leowi proved that it was chemicals which bridged the gap across the synapse. Thus, scientists were certain that they had completely disproved the idea of bio-electricity. 

* * * * * * *

While scientists were working in their laboratories, patients were coming to doctors, many of whom began to experiment with new electromagnetic devices. One of the most famous doctors was Franz Mesmer, the same man who is known as the father of hypnosis. Mesmer, in the 1770's, used magnets to treat a variety of different conditions, with apparent good success. Mesmer hypothesized that a fluid of animal magnetism flowed through the body, and that this fluid was an agent in healing when affected by the magnets he used as treatment. His work attracted the ire of the medical establishment, who did not agree with his theories, and were also suspect of his results and his intentions. Then Mesmer met a priest who passed his hands over patients, achieving apparent cures. Mesmer declared that it was the animal magnetism causing the cures. He later declared that he himself had this type of animal magnetism, which he used therapeutically. Mesmer's work created great controversy. The French govern-ment appointed a group to evaluate him. The group included Ben Franklin and Dr. Guillotine, the inventor of the guillotine. In a way, they gave Mesmer the guillotine, for it is likely the conclusion of this investigation was made before the investigation ever began. (Scientific heretics are as much at risk to persecution as religious heretics.) The group made a 

very limited study (like no study at all!) of some claims which had been made about trees which had been magnetized by animal magnetism. The conclusion was that people were imagining the magnetic fields, and that Mesmer was a fraud. To explain the actual results Mesmer achieved with his therapy, medical authorities invented the concept of hypnosis--people responded to Mesmer's suggestions of animal magnetism and healing! Only now are we recognizing the scientific basis of bio-energy, and Mesmer should get the credit for being the first western scientist to recognize and use it. Making claims about bio-energy has been very risky over the years. Wilhelm Reich, a student of Freud's, researched the subject deeply. He was put in jail for stating his findings. Some of his books were burned by our government (the FDA)! He died in an American prison. 

* * * * * * *

Throughout Europe and the United States, the late nineteenth century found many different kinds of electrical and magnetic devices used by many different types of people for healing. Many claims of success were made. Probably, some of these claims were valid, and some were invalid. Some of these early electro-magnetic therapists were probably even doing harm. By the end of the nineteenth century, there were many devices, and no scientific paradigm to understand them, or to say which, if any, were for real. In 1909, the United States government issued the Flexner Re-port, sponsored by the Carnegie Foundation. The report was made to upgrade and standardize medical edu-cation and medical care throughout the United States. While it may have had that effect in other areas, it set back bio-electromagnetic research almost a century. The Flexner Report declared that electro-magnetic energies were not part of physiology or medicine. The electromagnetic devices which were so common be-came illegal. Thus, the anti-bio-electric attitude became institutionalized. It became government policy. It became religious-like dogma. No respectable scientist could challenge this negative view of  bio-electricity. A few scientists tried, but they never had any chance at respectability or acceptance.  Those people who believed in bio-energy, and those who used any kind of bio-electric or bio-magnetic approach were looked upon as charlatans, quacks, or fools. 

* * * * * * *

The one man who has used basic science research to overthrow this dogma is Robert O. Becker, M.D.. His work, in my opinion, is the most important advance in medicine in this century. Dr. Becker was, and is, a doctor in the best sense of the word. He was not content with the ideas and methods available--he was looking for better answers. He felt that a better answer may lay in the area of bio-electricity. As an orthopedic surgeon, he was frequently faced with bone fractures that did not heal. He wanted to begin a line of research that would 

eventually solve this problem. His success is a great story that shook and is shaking the very roots of our scientific structures. 

* * * * * * *

Dr. Becker felt that the best place to start his work was with the current of injury, which had been further documented in the Russian literature. His plan was to study the current of injury in salamanders and frogs for 

an extended period of time, to determine whether this electric current was an artifact caused by ion leakage, as Bernstein had proposed, or whether it was a true natural current. No one had ever done the study. If the current of injury proved to be a true current, Becker wanted to know if it was different in salamanders (the only vertebrate able to regenerate limbs, and who never have problems of fractures that don't heal) than in frogs, who do not regenerate. And, he wanted to know if there were applications to healing in humans. Al-though the research committee did not expect it, Dr. Becker came up with positive results. The current of injury was real, not an artifact. It did play a role in the salamander's regeneration. And it did apply to humans. Dr. Becker's research showed that natural electricity is a crucial element in the healing of bone and of healing in general. This led to the first treatment application, electrical stimulation devices to enhance the healing of bone fractures. These are now common in medicine. 

This was the first crack in the institutional walls blocking the bio-electric view of the body. The wall is crumbling. 

* * * * * * *

One of the puzzles of Dr. Becker's early research was this: The electrical currents involved in the natural healing of bone fractures were known to come from nerves. But action potentials were never found during bone healing.  If the nerves were cut at the same time the fractures were made, the bones healed anyway, but a week late. If the nerves were cut a week before the fracture, the bones healed at a normal rate! Theoretic-ally, with the nerves cut, there should have been no healing. They found the answer to the puzzle when they looked at the tissue slices under the microscope. The nerve's partner and helper, the peri-neural cell, grew back. The peri-neural cells are constant compan-ions to nerve cells, or neurons. Without peri-neural cells, neurons cannot function. However, it seems that peri-neural cells can function without neurons. And, it seems that peri-neural cells are a primary participant in the functioning of the nervous system. This was a revolutionary surprise. So, the electrical message for healing was being passed through the peri-neural cells. But how? Are you ready? The peri-neural cells conduct a true electrical current. Becker's discovery and proof of this fact came in a brilliant series of studies which he relates very beautifully in his book, The Body Electric. I strongly recommend, for anyone interested, to go read this original report of his research--an amazing scientific, socio-political document. 

* * * * * * *

Before we go any further, I need to tell you a little bit about electricity. There are four kinds of electrical currents. The first, and most common, is the free flow of electrons through a metal conductor, like copper 

wire. Of course, the body does not have this kind of current, as was proved in the nineteenth century. There are no wires in the body--not even in the body of a salamander! The second kind of electricity, also very common, is the ionic current, as in batteries. Ions are atoms or molecules in water which have either a sur-plus or deficit of electrons. Because the ionic molecules are so big, they can't go very far. For example, an ion can move across a cell membrane (with encourage-ment) but it could never move the length of a neuron. In other words, although ionic currents exist in the body, they are of little impact (with one or two excep-tions). The third type of electrical current is called semi-conduction. The body is a natural semi-conductor. Semi-conduction was discovered in the 1930's, an odd curiosity of quantum theory. It was found that electrons could hop through a crystal, and give a small electric current. Semi-conduction has turned out to be the basis of much of the high tech revolution. 

* * * * * * *

To have a semi-conducting current, you need to have a highly ordered and regular molecular structure, which is the case with crystals. The semi-conducting currents in crystals can go a very long distance, as in fiber-optic telephone wires, and can carry lots of information, as in computer chips. The production and sale of semi-conductors is a multi-billion dollar business. The sci-ence of semi-conduction has now reached to the point of what is called artificial intelligence. A computer with artificial intelligence is able to learn from its ex-perience. It turns out that our natural intelligence depends on semi-conduction. The first person to sug-gest that semi-conducting currents might be found in the body was Albert Szent-Gyorgi, who had won a Nobel Prize for his work on vitamin C. In 1941, he spoke about the fact that when you break down living material into its primary building blocks, you always lose some basic part of life, and you are left only with dead matter. Szent-Gyorgi suggested that the basic quality of life which gets lost in this process might be electricity after all. He thought that the natural electric currents might be semi-conducting. He pointed out that proteins have the regular, crystalline structure which is necessary for semi-conduction. Szent-Gyorgi's idea was completely ignored. When later expandeding this idea in a book in 1960, this was taken as a sign of senility. 

* * * * * * *

By the way, the fourth type of electric current is super-conduction, which has recently become somewhat famous. In super-conduction, the electric current flows without resistance, without loss of energy. 

This was first discovered in Holland in 1911, when K. Onnes brought the temperature of mercury close to absolute zero, the lowest degree possible, and found no electrical resistance. This phenomenon wasn't ex-plained until 1957. There is even evidence that super-conduction exists in living matter. Perhaps we'll find that life is super-conducting. But, now, semi-conduction has the spotlight. 

* * * * * * *

Dr. Becker, in his comprehensive research, found that the electric currents in the peri-neural cells were of the semi-conducting variety. In fact, he found semi-conduction all over the body. It is an important part of the natural function of bone and skin, as well as the peri-neural cells. Because all electric currents radiate electromagnetic fields, and because we know that the body is full of electric currents, it is now scientific to talk about the body having a living electromagnetic field, or aura. The electromagnetic field of the body can no longer be considered the imagination of quacks and charlatans. Now, the study of the body's electromag-netic field can begin in earnest. This means studying the magnetic field around and in the body. It means looking at the infrared and microwave radiations of the body, and more. Mystic scientists have been studying the aura of the body subjectively for many years. This resulted in the development of acupuncture. Acupunc-ture points were studied by Dr. Becker, who found that approximately half of the points he studied had unique electrical qualities, suggestive of a semi-conducting lattice of meridians. After he published this article, his funding, which came from the military, was cut off, so he couldn't expand on the research. Now, however, research is growing in the area world-wide, confirming and extending Dr. Becker's findings. 

* * * * * * *

Some people are skeptical of the idea that the body can send and receive energy. They say that even though the body has electromagnetic fields, these fields are too small to be meaningful. However, Dr. Becker came across a very important principle in bio-electricity which, to me, answers this criticism. The new principle is: Less is more. Small currents and fields may have an effect, but larger currents or fields may not. Let me explain how this was discovered: In order to regenerate a leg, many different kinds of cells need to be manu-factured. However, it had been accepted by biologists that once a cell had become specialized--once it became a muscle, for example, it could not go back to a more primitive state and later become, say, a nerve cell. Dr. Becker saw that in salamanders, after amputa-tion of a leg, their red blood cells would dedifferen-tiate--they did revert to a more primitive state. Then a group of these primitive cells (called a blastema) would develop into a normal leg. Although this was against everything that biologists believed, it was happening. So, Dr. Becker took a group of red cells, and tried to electrically stimulate dedifferentiation. Because the natural electric currents which influence regeneration are so small, Dr. Becker first tried to apply a larger current to the cells to get them to dedifferentiate. It just didn't seem possible that such a small current could work. But the larger currents gave no results. When the larger currents didn't work, Dr. Becker was forced to apply progressively smaller currents. Nothing worked. Then, when he finally used currents in the biological range, which is very small, the very lowest he could manage technically, he got positive results. The cells did dedifferentiate, they did become more primitive. This experiment of Becker's proves a couple of import-ant things. First, it gives a further demonstration of the importance of natural electricity in controlling primary body functions, and gives a hint of the future of medi-cine--the stimulation of regeneration. Second, it shows that the very tiny electric currents and fields are what the body works with. To me, it seems logical that the electromagnetic field of the therapist, which is tuned and amplified by the Resonance Balancing Meditation, can affect the currents and fields in the patient through the process of "induction," a well known principle in electronics. . Dr. Becker's work further suggests that the small currents or fields created by thoughts and feelings are of practical significance. 

* * * * * * *

When Dr. Becker realized that electric currents played a central role in regeneration, he attempted to use very small electric currents to stimulate regeneration in rats. Rats, like humans, do not regenerate amputated limbs. 

He succeeded in obtaining the very beginning of regen-eration! Although unable to get the full regeneration of a limb, his partial regeneration was a great step. Later, by accident, he found that he could stimulate the dedifferentiation of human cells, using electrically stimulated silver ions, giving hope for the first time that we can stimulate regeneration in humans. To succeed in this, Dr. Becker feels that we must put our full resources of money and creativity into the problem. 

* * * * * * *

One of the most important implications of Dr. Becker's discovery of semi-conduction is the following: Up until now, we have been considering brain function through the activity of neurons. Peri-neural cells, which make up ninety percent of the cells of the brain, had for a long time been believed to be meaningless--at the most, structural support for the neurons. Not too long ago, it was realized that peri-neural cells were important, and that neurons couldn't function without them. However, it was believed that their importance was in nutrition, and their role was poorly understood, at best. Now, we know that these peri-neural cells, ninety percent of the brain, are electrically active. The entire brain is a hum-ming electromagnetic field, with many billions of true semi-conducting direct electrical currents, plus the ac-tion potentials of neurons. This means that the brain operates in a whole other dimension that we had never considered. Evidence exists that when a person makes a decision to move a muscle, there is a change in the DC currents in the brain before the nerves fire. Dr. Becker, in Cross Currents, said, "The DC system thus appears to be where the command decision is made." 

* * * * * * *

Our science has been looking at brain function through Clockwork ideas, through water chemistry. The important functions, or so we understood, were the action potentials and the neuro-transmitters, which carry the message from one neuron to another. Even with all our knowledge, we still haven't penetrated the basic mysteries of Life, such as the mechanisms of consciousness, memory, the senses, emotions, intelligence, and health and healing. With this new knowledge of bio-electricity, all these questions can be approached in a new light. For example, when you have a thought, this thought is a combination of the semi-conducting direct currents and the action potentials, plus the resultant electromagnetic fields. Each thought, then, must have a real, physical exist-ence which resonates through the whole bodymind, and which travels through space, in much the same way as radio or television waves travel. Each thought also must radiate through the zero point field into infinity, without obstruction. So do all your dreams (night and day), all of your feelings, all of your desires--in short, all of your mind is being constantly expressed and radiated from your brain as electromagnetic fre-quencies traveling at the speed of light. Just as the brain is a transmitter, it is also a receiver. We are 

constantly receiving thoughts and images floating in the atmosphere. Sometimes, we can direct what we receive, as Jahn's experiments in Precognitive Remote Perception demonstrated. For most of us, we don't realize that the source of many of our thoughts is outside ourselves. For example, cultural beliefs and attitudes are constantly being radiated all over the society. It is very natural to believe what everyone else believes, because you fit. Those who do not have the same cultural beliefs and attitudes, who have different thought patterns, will be felt to be alien--they do not fit. We perceive that easily, because it is part of our evolutionary heritage. 

* * * * * * *

One of the most mysterious aspects of life was discovered in regeneration studies with salamanders early this century: The over-all pattern of the body is as much a part of the body as any individual cell or organ. 

Consider this: If you amputate the foreleg of a sala-mander, first the blastema (the undifferentiated cells) will develop. Then the blastema transforms itself into the new, complete foreleg. If you transplant the blastema early in its development, still undifferen-tiated, to the area of the hind leg, it will develop as a hind leg. If you wait a few weeks, while it is still an undifferentiated blastema, then transplant it, it will then develop into a foreleg. Thus, the early blastema knows where it is, and the late blastema knows where it was. Each part of the body, then, knows where it is in relation to the whole body. Under the Clockwork Paradigm, this is as impossible as the two photons in the EPR experiment being aware of each other. Now, we can rationally explain this mystery. This mystery of the body parts knowing where they are in relation to each other and to the whole has been known and described since early in this century. Only since the work of Dr. Becker can we feel confident about the answer. Now, we know that there is an electromagnetic field in and around the body. We know that electro-magnetic fields are excellent for storing, carrying, and processing information. It seems obvious that the over-all electromagnetic field itself carries this information of the body's shape and pattern. This information is 

probably stored as gradients within the field. These electromagnetic gradients would activate the DNA in tissues such as blastemas to "tell" them what they need to know. In the case of salamander regeneration, it activates the genes which say "foreleg" or "hindleg" about half-way through the life of the blastema. This same process is almost certainly what is responsible for the development of the fetus, as well as normal maintenance and healing of tissues. 

* * * * * * *

One very important aspect of the body electric which has been taken for granted is the polarized cell membrane. Not only neurons, but every cell in the body has an electrical polarization across the membrane. This electrical polarization across the cell membrane seems to be very small, so that the electrical aspect of it has been thought to be meaningless. In fact, the actual electrical potential is fifty millivolts across a thickness of fifty angstroms. This is a small amount of electricity over a very, very, very, very small distance. Angstroms are the measure for the size of atoms! The cell mem-brane's electrical potential corresponds to a voltage of one hundred thousand volts per centimeter, which is high voltage. Good commercial insulators, such as porcelain, break down under a stress of seventy thousand volts per centimeter. This means that the electricity which holds our cells together is far from insignificant. The body is a high voltage mechanism. 

* * * * * * *

So far, I have been emphasizing that the body has electrical characteristics in the way that we can normally understand electricity, eg, semi-conduction, electromagnetic frequencies from the semi-conducting direct currents, and voltages across the cell membrane. Now, I want to remind you that each molecule, each atom, is itself a true electromagnetic process in its own right. Atoms are not solid particles. DNA is not a just chain of particles, but a chain of swirling electromag-netic energies. The same is true for proteins, carbo-hydrates, fats, and water. Each of these electromagnetic entities has its own frequencies, its own rhythms of pulsation. Each of these electromagnetic entities carries a lot of information in their electromagnetic fields. Each of these electromagnetic entities contributes to the whole of your being. Each is a part of your life energy in a very literal way. We are pure energy. 
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