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Abstract
Neuromodulation is a process of inhibition, stimulation, modification and regulation or therapeutic alteration of activity, electrically and chemically in the peripheral, central or autonomic nervous systems. Direct electric current or electric field alternates the function of nervous system. Coupling the human organism with the Earth directly or via a wire conductor changes the electric potential not only on the surface of the body but also inside it, changing the potential of electric environment of the human organism. Earthing refers to a direct contact with the Earth with bare feet or contact with the Earth with the use of conductive wire attached to the human body during sleeping, or daily activities. During earthing this electric potential equals to electric potential of the Earth and the value of it depends on location, time, atmospheric conditions, moisture of the surface of the Earth. The earthing which changes the density of negative charge in electric environment of the human body influences physiological processes. Our medical hypothesis states that contact with the Earth (earthing) directly or via a conductive wire plays role as a neuromodulative factor, probably primary, which enables the nervous system to be better adapted to the demands of organism and ambient environment. It helps to restore natural, electrical status of the electrical environment of the organism and thus the nervous system. Earthing generates immediate changes in electroencephalography (EEG), surface electromyography (SEMG), and somato-sensory evoked potentials (SSEPs). We hypothesize that earthing through its complex action on bioelectrical environment of human organism and alternations in electrolyte concentrations regulates correct functioning of the nervous system. Earthing significantly influences on the electrical activity of the brain.





Introduction
Neuromodulation is a process by which substance, neurons or neural networks excite, inhibit or tune adjacent or remote neurons or neural networks in order to deliver responses, which are better adapted to the demands of organism and more suitable for ensuring successful survival [1]. It is a process of inhibition, stimulation, modification and regulation or therapeutic alteration of activity, electrically and chemically in the peripheral, central or autonomic nervous systems. Neuromodulation involves electrical phenomena. Electrostimulation of deep structures of brain or spinal cord with alternating currents of voltage from 0 to 10 mV modulates the neurons in order to inhibit pain stimuli transmission or to interrupt the circuits responsible for tremor, rigidity or spasticity. Electric currents or changes in electrical potentials in neural networks induced by neuromodulative devices change the function of neurons in order to alleviate the symptoms of movement disorders or diminish the pain. Thus currents flowing under the potential difference in neural networks have features of neuromodulative factors [1]. Transcranial direct current stimulation is a technique that creates a modulatory change in the electrical neurons and is a method of neuromodulation which enables to alternate the function of nervous system under the influence of direct current flowing through the brain, what improves for instance motor function [2]. Coupling the human organism with the Earth directly or via a conductor changes the electric potential not only on the surface of the body but also inside it changing the potential of the electric environment of the human organism. Earthing of the human organism is associated with the change of electric potential measured in different points of human organism. During earthing this electric potential equals to electric potential of the Earth or very close to it and the precise value of it depends on location, time, atmospheric conditions, moisture of the surface of the Earth. The earthing which changes the density of negative charge in electric environment of the human body influences on human physiological processes. According to one of the studies connection of the organism to the Earth is associated with an immediate fall of the electric potential to approximately −200 mV measured in different points of human organism in a given time and place of that experiment. Interruption of contact with the Earth causes the electrical potential to return to initial values [3]. Contact with the Earth can occur directly by walking barefoot on grass, moist soil, sand, gravel and concrete – land surfaces which are relatively good conductors of electric current, or during swimming in the sea and other natural water reservoir. Indoor earthing is achieved easily by connecting the body via a conductive wire to a metal rod pushed into the soil outside or to a properly grounded (earthed) outlet in a wall electric socket. Individuals can wrap a wire around the ankle or use conductive bed sheets, mats and bands (earthing.com). Walking barefoot is a process in which alternating themselves – the contact and interruption of contact with the Earth occurs. This interrupting contact causes changes in electric potential of the electrical environment of the organism, including nervous system. These electric changes are not neutral for the nervous system. Earthing generates immediate changes in EEG, SEMG, blood pressure and causes changes in physiologic processes what is reflected in biochemical parameters of calcium-phosphate, electrolyte homeostasis, glucose metabolism and endocrine and immunological systems. It also decreases the inflammatory reaction and free-radicals activity, diminishes pain [4], [5], [6], [7], [8], [9].



Section snippets
Medical hypothesis
Our medical hypothesis states that contact with the Earth (earthing) directly or via a conductor plays role as a neuromodulative factor, probably primary, which enables the nervous system to be better adapted to the demands of organism and ambient environment. It helps to restore natural, electrical status of the electrical environment of the organism and thus the nervous system. Lack of this factor may contribute to various disorders which are the result of the lack of connection with the
Empirical data
Experiments conducted by Chevalier et al. have shown that contact of the organism with the Earth is responsible for abrupt alterations in values of electroencephalogram from brain hemispheres (EEGs) and abrupt changes in values from surface electromyograms (SEMGs). Earthing significantly influences the electrical activity of the brain and muscles. There is an overall decrease in activity at all frequencies with crisp change showing on the left side what was documented in the study above [5].
Consequences of the hypothesis and discussion
Contact of human organism with the Earth directly or via a conductor changes the electric potential of the electric environment within the entire human organism. Alternations in electric potential of aqueous, extracellular environment effect in modulation of bioelectrical processes. The coupling of the human body with the moisten surface of the Earth evokes a rapid change in values of electric potential in venous blood, tongue, nails and teeth. In up-and-down movement of an insulated human body 
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	Practical applications of grounding to support health
2023, Biomedical Journal
Citation Excerpt :
We benefit from grounding with a boosted heart rate variability (HRV) [13], increased blood perfusion of our tissues [14] and blood that flows more easily, with decreased viscosity [15]. Our immune system function (including immunoglobulins and white blood cells) get a boost [16], our muscles are more supported during exertion [17] and are less sore afterwards [18,19] our brain gets much needed support immediately, with electroencephalogram (EEG) studies of brain activity show that grounding instantaneously shifts our brain wave patterns and reduces ambient stress levels [20] along with supporting deeper, more restorative sleep at night [21], boosting sleep quality [22] and improving our body's autonomic function through vagal tone support [23]. Grounding even supports our metabolic function as a whole, boosting our basal metabolic rate [24].



Show abstract
An ever expanding body of research over the past several decades suggest that directly touching the earth, a practice known as grounding, puts the body into a healing state. The natural universe conducts an energy current known as a direct current (DC). This DC circuit of energy flows through everything on our planet, including plants, animals, human beings, and the surface of our entire globe, creating a global electrical circuit. DC energy is also what the living human body uses to function, as everything from the beating of our heart to the movement of our muscles to our brain's ability to think operates using DC energy. The earth's DC energy flows continuously across the earth's crust, and anything conductive that touches the earth becomes part of this natural circuit. Our human bodies, which are highly conductive, join this global electrical circuit whenever we make direct contact with the earth, a practice known as grounding. Medical studies are revealing that by becoming a part of the global electrical circuit, through grounding, the human body enters a profound healing state. As our understanding of the health benefits of grounding continue to deepen, we can begin to use grounding as an intentional healing tool in clinical medicine. Grounding may play a role in not only improving the body's natural ability to function, but may also play a role in the healing of disease and the prevention of disease development in the first place. Studies so far suggest that becoming a part of the earth's global DC circuit enhances our conductive health, which has far reaching implications to all our organ systems that utilize DC energy and conductivity to work, including but not limited to: our central and peripheral nervous system, our musculoskeletal system, and our cardiovascular system. Further research into the healing properties of grounding will help clinicians tailor suggestions for specific health issues, and will help us understand the role of our body's conductivity in the presence of our global electrical circuit.




	Exploratory study on the natural ground electric current that flows through human body as a possible pathway for the therapeutic effects of beach going
2018, Complementary Therapies in Medicine
Citation Excerpt :
In these closed-loops, the current travels through the human body from the ground continuously. The prevention of electrostatic charge build up may be one reason for the reported benefits of sleeping on a conductive bed mattress that is grounded.47,48 Due to modern synthetic clothing such as nylon, low air humidity (e.g. air conditioning), electrostatic charge can quickly accumulate on the human body with every movement during sleep.49–51



Show abstract
This paper explores the electrical nature of sandy beach and proposes a pathway for the therapeutic effects of beach going. The electric potential and current generated on the ground across the human body and resistors were measured. The ground was found to have a non-homogenous electric potential which generated a potential difference between any two points on the ground. A power curve, similar to a battery, in the nanowatt range was obtained. This power appeared to be stable across time but varies across ground location. Standing on the beach with dry feet did not allow any current in the micro-ampere range to conduct. But upon moistening the feet, the body electrical resistance was reduced by 94% and the ground potential difference across the two feet was sufficient to drive a micro-ampere range current through the body. This may be one reason for the therapeutic effects of being on the beach.
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