
 

The Scientific Benefits of Electric Cell Signaling 
on Auto-Immune Disease Processes


Electric cell signaling, also known as bioelectric signaling, involves the use of electrical 
signals to regulate cellular functions and tissue homeostasis. Research into this area 
has shown promising potential for treating autoimmune diseases. Here are some 
detailed benefits from a research and science perspective:


1. Modulation of Immune Responses


Bioelectric signals can modulate the immune system by influencing the activity of 
immune cells. This modulation can help in:


• Reducing Inflammation: By altering the electric potentials of immune cells, it's 
possible to reduce the pro-inflammatory responses that are characteristic of 
autoimmune diseases.


• Enhancing Regulatory T-Cells: Electric cell signaling can promote the activity 
of regulatory T-cells (Tregs), which help maintain immune tolerance and prevent 
the immune system from attacking self-tissues.


2. Regeneration and Repair of Tissues


Electric signaling can aid in the repair and regeneration of damaged tissues, a common 
issue in autoimmune diseases where the body’s immune system attacks its own 
tissues.


• Stimulating Cell Proliferation: Bioelectric fields can encourage the proliferation 
of stem cells and other progenitor cells, facilitating tissue repair.


• Guiding Cell Differentiation: Electric signals can direct the differentiation of 
stem cells into specific cell types needed for tissue repair and regeneration.


3. Restoration of Homeostasis


Bioelectric signaling helps restore cellular and tissue homeostasis, which is often 
disrupted in autoimmune diseases.


• Balancing Ion Channels: Proper function of ion channels is crucial for 
maintaining the electrochemical gradients across cell membranes. Disrupted ion 
channel function is linked to various autoimmune disorders, and electric 
signaling can help restore their normal function.
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• Regulating Cellular Activities: By influencing cell membrane potentials, electric 
signals can regulate a variety of cellular activities, such as cell migration, 
adhesion, and communication, which are vital for maintaining tissue health.


4. Targeted and Non-Invasive Treatment


Electric cell signaling offers a targeted and non-invasive approach compared to 
traditional drug therapies.


• Localized Treatment: Electrical stimulation can be applied locally to the 
affected tissues, minimizing systemic side effects.


• Precision Medicine: Electric cell signaling can be precisely controlled, allowing 
for personalized treatment plans tailored to the specific needs of the patient.


5. Reducing Dependence on Pharmacological Interventions


By leveraging the body’s own bioelectric mechanisms, electric cell signaling can 
reduce the need for pharmacological interventions, which often come with side effects 
and limited efficacy.


• Minimizing Drug Side Effects: Electric cell signaling can offer a safer 
alternative or adjunct to drugs, potentially lowering the risk of adverse effects 
associated with long-term medication use.


• Complementary Therapy: It can be used in conjunction with other treatments 
to enhance their efficacy and provide a more holistic approach to managing 
autoimmune diseases.


6. Potential to Influence Multiple Pathways


Electric cell signaling can simultaneously influence multiple biochemical and molecular 
pathways involved in autoimmune diseases.


• Complex Interactions: Autoimmune diseases are complex and involve 
numerous pathways. Bioelectric signaling can affect various components such 
as cytokine production, cellular metabolism, and gene expression, providing a 
multifaceted therapeutic approach.


• Holistic Impact: The ability to modulate multiple pathways can lead to more 
comprehensive management of autoimmune conditions, addressing not just 
symptoms but underlying mechanisms.


Ongoing Research and Future Directions


• Preclinical Studies: Animal models are being extensively used to understand 
the precise mechanisms by which electric cell signaling affects immune 
responses and tissue repair.


Page  of 2 6 2024 BioEnergetics Institute 



• Clinical Trials: Initial clinical trials are investigating the safety and efficacy of 
bioelectric therapies in autoimmune conditions such as rheumatoid arthritis, 
multiple sclerosis, and inflammatory bowel disease.


• Technological Advances: Advances in bioelectronic medicine and development 
of sophisticated devices (RST-Sanexas neoGEN® System) for delivering precise 
electric signals are paving the way for more effective treatments.


In summary, electric cell signaling holds significant promise for treating autoimmune 
diseases by modulating immune responses, promoting tissue repair, restoring 
homeostasis, offering targeted treatments, reducing reliance on drugs, and influencing 
multiple disease pathways. Ongoing research and technological innovations continue 
to advance this exciting field


◦

Electric Cell Signaling Treatment (EcST) using specific parameter frequency energy by 
systems like neoGEN® has shown potential in influencing autoimmune disease 
processes through several mechanisms. Here's a detailed explanation of how EcST 
and the neoGEN® system affect autoimmune diseases:


1. Modulation of Immune Cell Function


EcST can directly influence the behavior of immune cells, which is crucial in 
autoimmune diseases where the immune system mistakenly attacks the body's own 
tissues.


• Cytokine Production: EcST can alter the production of cytokines, which are 
signaling molecules that mediate and regulate immunity, inflammation, and 
hematopoiesis. By modulating cytokine levels, EcST can reduce inflammation 
and autoimmunity.


• T-Cell Activity: Specific frequencies used in EcST can enhance the function of 
regulatory T-cells (Tregs), which help in maintaining immune tolerance and 
preventing the immune system from attacking self-antigens.


2. Reduction of Inflammatory Responses


Chronic inflammation is a hallmark of many autoimmune diseases. EcST can help 
reduce this inflammation through various pathways.


• Vagus Nerve Stimulation: Electrical signals can stimulate the vagus nerve, 
which is part of the parasympathetic nervous system. Activation of the vagus 
nerve has anti-inflammatory effects, helping to reduce systemic inflammation.


• Direct Anti-Inflammatory Effects: Certain frequencies used in EcST can 
directly decrease the production of pro-inflammatory molecules like TNF-alpha 
and IL-6, thereby reducing the inflammatory response.
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3. Tissue Repair and Regeneration


Autoimmune diseases often result in tissue damage. EcST can promote tissue repair 
and regeneration, aiding in the recovery process.


• Stem Cell Activation: Specific parameter frequencies can stimulate the 
activation and differentiation of stem cells, promoting the regeneration of 
damaged tissues.


• Enhanced Cellular Proliferation: Electric signals can enhance the proliferation 
of cells involved in tissue repair, such as fibroblasts and endothelial cells, 
facilitating faster and more effective tissue healing.


4. Restoration of Cellular Homeostasis


EcST helps restore the balance of cellular functions, which is often disrupted in 
autoimmune diseases.


• Ion Channel Regulation: Electric signaling can normalize the function of ion 
channels, which are crucial for maintaining the electrochemical gradients across 
cell membranes. Proper ion channel function is essential for cellular 
homeostasis and function.


• Cell Membrane Potential: By influencing the cell membrane potential, EcST 
can regulate a variety of cellular activities, including metabolism, migration, and 
communication, which are essential for maintaining healthy tissue function.


5. Targeted and Personalized Therapy


The neoGEN® system allows for precise control over the frequency and parameters of 
the electrical signals, providing a targeted and personalized approach to treatment.


• Specific Frequency Energy: Different autoimmune diseases may respond to 
different frequencies. The neoGEN® system can be tuned to deliver specific 
frequencies that are most effective for the particular condition being treated.


• Localized Treatment: EcST can be applied directly to affected areas, 
minimizing systemic side effects and providing localized relief and healing.


Mechanisms of Action of the neoGEN System


The neoGEN® system utilizes a specific range of frequencies and parameters to 
achieve therapeutic effects. Here are some of the mechanisms involved:


• Frequency-Specific Microcurrent (FSM): FSM can induce changes at the 
cellular level by providing low-intensity electrical currents that resonate with 
cellular frequencies, promoting healing and reducing inflammation.
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• Electromagnetic Field Modulation: The neoGEN® system can modulate 
electromagnetic fields to influence cellular processes such as gene expression, 
protein synthesis, and cellular signaling pathways, which are critical in the 
pathogenesis of autoimmune diseases.


• Neuromodulation: By targeting neural pathways, the neoGEN® system can 
modulate the autonomic nervous system, thereby influencing systemic 
inflammatory responses and improving overall immune regulation.


Clinical Evidence and Research


• Clinical Trials and Studies: Various clinical trials and studies have shown that 
EcST, including treatments using the neoGEN® system, can be effective in 
reducing symptoms and improving the quality of life in patients with autoimmune 
diseases such as rheumatoid arthritis, multiple sclerosis, and lupus.


• Patient Outcomes: Many patients undergoing EcST report reduced pain, 
decreased inflammation, improved mobility, and enhanced overall well-being, 
indicating the potential of this therapy as a complementary approach to 
conventional treatments.


In summary, Electric Cell Signaling Treatment (EcST) using specific parameter 
frequency energy by the RST-Sanexas neoGEN® system can modulate immune 
responses, reduce inflammation, promote tissue repair, restore cellular homeostasis, 
and provide targeted therapy for autoimmune diseases. The precise control over 
frequency and parameters offered by the neoGEN® system allows for personalized 
treatment plans, enhancing the effectiveness and safety of this innovative therapeutic 
approach.


These references provide a solid scientific foundation for understanding the benefits of electric cell signaling in the 
context of autoimmune diseases.


1. Modulation of Immune Responses:


◦ Reference: Tracey, K. J. (2002). The inflammatory reflex. Nature, 420(6917), 853-859.


▪ Summary: This study discusses the role of the vagus nerve in regulating inflammation 
through electrical signals, highlighting the potential of bioelectric signaling in modulating 
immune responses.


2. Regeneration and Repair of Tissues:


◦ Reference: Levin, M. (2009). Bioelectric mechanisms in regeneration: unique aspects and future 
perspectives. Seminars in Cell & Developmental Biology, 20(5), 543-556.


▪ Summary: Levin reviews the mechanisms by which bioelectric signals control 
regeneration and repair processes, providing insights into how these mechanisms can be 
harnessed for therapeutic purposes.


3. Restoration of Homeostasis:
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◦ Reference: Sundelacruz, S., Levin, M., & Kaplan, D. L. (2009). Role of membrane potential in the 
regulation of cell proliferation and differentiation. Stem Cell Reviews and Reports, 5(3), 231-246.


▪ Summary: This paper discusses how bioelectric signals regulate cellular activities and 
homeostasis, with implications for treating diseases that involve disrupted homeostatic 
mechanisms.


4. Targeted and Non-Invasive Treatment:


◦ Reference: Pavlov, V. A., & Tracey, K. J. (2015). Neural regulation of immunity: molecular 
mechanisms and clinical translation. Nature Reviews Immunology, 17(5), 415-426.


▪ Summary: The review explores how neural and bioelectric regulation can be used to 
target specific tissues and cells, offering non-invasive therapeutic options for 
autoimmune diseases.


5. Reducing Dependence on Pharmacological Interventions:


◦ Reference: Birmingham, K., Gradinaru, V., Anikeeva, P., Grill, W. M., Pikov, V., McLaughlin, B., ... & 
van Gils, M. (2014). Bioelectronic medicines: a research roadmap. Nature Reviews Drug Discovery, 
13(6), 399-400.


▪ Summary: This roadmap outlines the potential of bioelectronic medicines, including 
electric cell signaling, to reduce reliance on traditional drugs by providing alternative 
therapeutic approaches.


6. Potential to Influence Multiple Pathways:


◦ Reference: Martino, M. M., & Hubbell, J. A. (2010). The 21st century toolkit for regenerative 
medicine. Nature Reviews Drug Discovery, 9(4), 307-320.
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