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The American Heritage dictionary defines the term bioelectricity as being an electric current that is generated by living tissue, such as nerve and muscle. Since bioelectricity holds a very important role in all life, both human and animals alike, scientists are trying to advance our uses for it far beyond just inside of us.


As humans, our bodies are made up of many different parts and layers. The layer known as the nervous system is made up of electrical impulses that help your body communicate to the brain. The brain communicates to the body via the spinal cord, which is a bundle of nerves that branches out into the body to receive signals to send back up to the brain. These nerves are made up of cells called nerve cells, and are based on a series of events called action potentials. An action potential occurs when a neuron sends information down an axon, away from the cell body. To make it easier to understand, think of a nerve as a military brigade. Once a stimulus (colonel holding the gun) has made the action potential pass a certain threshold (pull the trigger), it fires off one shot that triggers all of the other potentials to fire off as well. When it is fired, a sodium potassium pump opens up and drops three sodium ions and two potassium ions, thus creating a voltage difference. 

 Basically, the electric discharge of a cell is the same as the discharge of a capacitor. The electrical impulses flow through the fiber-like extension of the nerve cell, also known as the axon. The speed that the impulse flows is based upon the size of the fiber and instead of traveling at the speed of light like with electrical signals on wires; it is in orders of tens of meters per second. After the signal reaches the axon terminal bundle, it is transmitted to a neighboring nerve cell through chemical neurotransmitters. Once this process gets to your spine, it shoots the signals up into your brain and becomes processed. What all this means is that your body is naturally and constantly creating electricity and sending voltages to your brain to help you function, basically like one big organic circuit. 


In order to measure this bioelectricity we mainly use three tools: ECGs, EEGs, and EMGs. Electrocardiograms (ECG) measure the voltage change in the heart by reading the electrical impulses from electrodes placed on the skin. The reason the heart pumps is because when the action potentials fire, they contract the muscles in the heart, thus if the heart was not beating right, an ECG could tell you if it is bioelectrically related. An EEG measures the electrical activity produced by the brain as recorded from electrodes that are placed on the scalp. Think of the brain as a big computer that can show the activity of each individual transistor to the function of applications. If one transistor is malfunctioning, you can figure out exactly which part of the computer it is in, which is the same in a relative way to the brain. An EMG is a technique for evaluating and recording physiologic properties of muscles at rest and while contracting. It uses an instrument that detects the electric potential generated by muscle cells when they contract and also when they are at rest. Using these machines, scientists have been able to figure out and cure many diseases, as well as aid in dietary studies. Now that we know how to measure bioelectricity, we are able to see just how much we can do with our “organic computers”.


Because of our innovative advances in technology, we are able to actually measure the bioelectricity in the body. By using an ohmmeter, you can see how many ohms your body is emitting. The electrical activity varies in different people, but the voltage will always continually flow. To find one’s own voltage, one must hold the positive prong of an ohmmeter in one hand, and the negative prong in the other. Once this is done, you should see a reading of how many ohms is flowing through your system and out of your hands.

Right now, scientists are searching for new ways to use our bioelectricity. Over the past 20 years, scientists have been taking monumental steps and have been finding out information that you would believe would only be in science fiction. One instance in particular is with regeneration. Scientists have discovered that if they pull out a current from a newt or frogs legs after amputation, regeneration will occur. If they can isolate the gene that makes the frogs and newts regenerate, they can incorporate that kind of technology into humans. They have already said that they have found a way to make nerves regenerate in spinal cords, but they have not yet been able to improve it enough to make it stable.  


Another instance of bioelectricity in technology is what scientists call a kidney cell battery.  The kidney cell has an extremely permeable membrane that allows voltage to go through it easily. Simon
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Levinson, a biophysicist at the University of Colorado Medical School in Denver, US, says that he plans to stack these cells on top of one another to try and create a type of biobattery that is able to power technology that is in the body, such as pacemakers and insulin pumps.


Now with rising fuel costs and stories of global warming, scientists are trying to find more and more uses of bioelectricity as a valuable fuel source. It seems that the answer to solving this whole pollution and energy crisis is starting to point more and more towards animals and bacteria. 


In 2004, scientists at Penn State University have created microbial fuel cells that used micro bacteria to clean wastewater and power a three milliwatt fan. This boost the electricity output by nearly six times and cut the costs by two-thirds, while only using a teacup of water to power the fan. In 2007, they took it a step farther by mixing vinegar into the wastewater and zapping it with an electric shock of about .41 volts, creating a whole new kind of energy: hydrogen power. This could be a significant source of fuel for vehicles that now run on petroleum as well as for making fertilizers. 


In Japan, aquarium workers strapped a copper wire that was connected to a Christmas tree to an eel's tank. Every time the eels rubbed against the wire, the Christmas tree lit up with a surge of electricity. This exhibit was set up by Kakamigahara city's Aqua Toto Gifu aquarium to show that bioelectricity is no joke, especially when it comes to eels.  In Ohio State University, students found that some of the microorganisms found in cow waste may provide a reliable source of electricity. Studies show that microbes in almost a half a liter of rumen fluid, which is the digested fluid extracted by the cows biggest stomach called the rumen, could produce about 600 millivolts of electricity, which is about half the voltage needed to run one rechargeable double A sized battery. 


Bioelectricity is also being widely used within the health field including occupational therapists, psychologists, physical therapists and nursing.  For example, biofeedback has been used to help patients with relaxation.  The patient wears a machine that picks up electrical signals from the muscles and then makes a beeping sound (based on the method used) to help patients realize if they are tense and need to relax.  Bioelectricity is also used to facilitate healing using NMES (neuromuscular electrical stimulation) in muscles.  This is based on the stimulation of the nerves of muscles based to facilitate the regeneration of peripheral nerves.  This can be used for hand injuries and any other muscle that has the potential for nerve regeneration including the rotator cuff muscles. TENS (transcutaneous electrical nerve stimulation) is based on the gate theory of pain and has been used to decrease pain in patients with a variety of injuries.  


There are even some spiritual beliefs in the power of what bioelectricity has the potential to do. It is said that bioelectricity acts as an invisible force field called an “aura”, which can allow someone to see what kind of person they are dealing with. One website lists some amazing things that they believe have been done with this “bioelectric aura”: manifestation against the backdrop of a dark curtain, sensory perception of bioelectric magnetism, changing taste of water by passing bioelectric current, finding the conductivity of bioelectricity during physical contact between animate beings, recharging the bioelectrical field of an inanimate organic body by human bioelectricity, telekinesis by bioelectric transmission, building a bioelectric fence, scanning a bioelectric field, producing a bioelectric shock,  and telepathy by sending bioelectric thought currents. If these are actually possible, scientists can advance dramatically in their biotechnology research. 


Bioelectricity has almost endless possibilities, from helping cure diseases to improving our technology, and even though we have come so far with bioelectricity, many questions have not yet been answered. Will we ever be able to light a light bulb with our mind? Will we be able to ever isolate and replicate the gene that helps newts and frogs regenerate to use on ourselves? Will we ever be able to use our bacteria to power our towns and vehicles? We virtually have unlimited resources when it comes to our brain power, but how we choose to use it, whether it be for weapons, money, or the greater good of the earth, is all up to us. 
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