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Electric Cell Signaling and Neuroplasticity 
 
Electric cell signaling, also known as electrostimulation or neuromodulation, has 
garnered significant interest in the field of neuroscience for its potential effects 
on neuroplasticity. Neuroplasticity, the brain’s ability to reorganize itself by 
forming new neural connections, is critical for learning, memory, and recovery 
from brain injuries. Understanding the interplay between electric cell signaling 
and neuroplasticity can open new avenues for therapeutic interventions in 
neurological disorders and cognitive enhancement. 
 
Mechanisms of Electric Cell Signaling 
 
Electric cell signaling involves the use of specific-parameter electric signals or 
currents to modulate neural activity. This can be achieved through various 
techniques, including: 
 
 1. Transcranial Magnetic Stimulation (TMS): Uses magnetic fields to induce 

electrical currents in specific brain regions, modulating neuronal activity. 
 2. Transcranial Direct Current Stimulation (tDCS): Applies a low electrical 

current to the scalp to alter cortical excitability. 
 3. Deep Brain Stimulation (DBS): Involves the surgical implantation of 

electrodes to deliver electrical impulses to specific brain areas. 
 4. Vagus Nerve Stimulation (VNS): Stimulates the vagus nerve to influence 

brain activity indirectly. 
 5.  Electric Cell Signaling Treatment (EcST): The use of specific-parameter 

electric energy waves, along with associated signal harmonics to elicit 
certain biological mechanisms of action necessary for physiological 
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normalization. This method delivers the energy into the body 
transcutaneously (neoGEN). 

 
Effects on Neuroplasticity 
 
Research indicates that electric cell signaling can significantly impact 
neuroplasticity in several ways: 
 
 1. Enhancing Synaptic Plasticity: Electric stimulation can promote long-term 

potentiation (LTP), a process underlying learning and memory. TMS and 
tDCS, for example, have been shown to enhance synaptic strength and 
promote plastic changes in the brain  . 

 2. Facilitating Functional Recovery: In stroke patients and individuals with 
traumatic brain injuries, specific-parameter electric frequency stimulation 
techniques like EcST, TMS and DBS have demonstrated potential in 
facilitating recovery of motor and cognitive functions by promoting neural 
reorganization and compensatory mechanisms  . 

 3. Modulating Neurotransmitter Systems: Specific-parameter electric 
stimulation and EcST can influence the release of neurotransmitters such as 
dopamine, serotonin, and glutamate, which play crucial roles in 
neuroplasticity. For instance, VNS, as well as EcST, have been shown to 
enhance the release of norepinephrine, which can modulate synaptic 
plasticity and cognitive functions. 

 4. Promoting Neurogenesis: Some studies suggest that electric cell signaling  
with EcST can stimulate the production of new neurons (neurogenesis) in 
brain regions like the hippocampus, which is vital for learning and memory . 

 
Clinical Applications 
 
 1. Treatment of Depression: TMS and DBS are approved for treating major 

depressive disorder, with evidence suggesting they induce neuroplastic 
changes that alleviate symptoms . 
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 2. Cognitive Enhancement: Research is exploring the use of tDCS for 
enhancing cognitive functions in healthy individuals and those with 
neurodegenerative diseases like Alzheimer’s . 

 3. Rehabilitation: Specific-parameter and frequency electric stimulation (EcST) 
are used in rehabilitative therapies to promote recovery in patients with 
motor deficits following stroke or spinal cord injuries . 

 
Conclusion 
 
Electric cell signaling presents a promising avenue for modulating 
neuroplasticity and has significant therapeutic potential for various neurological 
and psychiatric conditions. Ongoing research continues to unravel the complex 
mechanisms by which electrical stimulation influences brain plasticity, aiming to 
optimize these techniques for clinical applications. 
 
References 
 
 1. Filmer, H. L., Dux, P. E., & Mattingley, J. B. (2014). Applications of 

transcranial direct current stimulation for understanding brain function. 
Trends in Neurosciences, 37(12), 742-753. 

 2. Rothwell, J. (2011). Using transcranial magnetic stimulation methods to 
probe connectivity between motor areas of the brain. Human Movement 
Science, 30(5), 906-915. 

 3. Hummel, F. C., & Cohen, L. G. (2006). Non-invasive brain stimulation: A 
new strategy to improve neurorehabilitation after stroke? The Lancet 
Neurology, 5(8), 708-712. 

 4. Lozano, A. M., & Lipsman, N. (2013). Probing and regulating dysfunctional 
circuits using deep brain stimulation. Neuron, 77(3), 406-424. 

 5. Engineer, N. D., Riley, J. R., Seale, J. D., Vrana, W. A., Shetake, J. A., 
Sudanagunta, S. P., … & Kilgard, M. P. (2011). Reversing pathological 
neural activity using targeted plasticity. Nature, 470(7332), 101-104. 



 

Page 4 of 4 2024 
  BioEnergetics Institute  

 6. Groves, D. A., & Brown, V. J. (2005). Vagal nerve stimulation: A review of its 
applications and potential mechanisms that mediate its clinical effects. 
Neuroscience & Biobehavioral Reviews, 29(3), 493-500. 

 7. Zhang, X., Mei, Y., Liu, C., & Yu, S. (2017). Vagus nerve stimulation therapy 
for depression and ischemic stroke: A review of the mechanism of action. 
Current Neuropharmacology, 15(2), 188-197. 

 8. George, M. S., Lisanby, S. H., Avery, D., et al. (2010). Daily left prefrontal 
transcranial magnetic stimulation therapy for major depressive disorder: A 
sham-controlled randomized trial. Archives of General Psychiatry, 67(5), 
507-516. 

 9. Snowball, A., Tachtsidis, I., Popescu, T., Thompson, J., Delazer, M., 
Zamarian, L., … & Krause, B. J. (2013). Long-term enhancement of brain 
function and cognition using cognitive training and brain stimulation. 
Current Biology, 23(11), 987-992. 

 10. Hummel, F., & Cohen, L. G. (2006). Improvement of movement and 
modulation of brain function after upper limb immobilization. Clinical 
Neurophysiology, 117(3), 605-616 


