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Nomenclature 

 
Symbols: 

 
Na+ Sodium Ions 

K+ Potassium Ions 

Ca2+ Calcium Ions 

Cl- Chlorine Ions 

Cm Total Membrane Capacitance 

cm Characteristic Membrane Capacitance 

GNa Sodium Conductance 

Gk Potassium Conductance 

Gl Maximum Leakage Conductance 

gNa Maximum Sodium Conductance 

gk Maximum Potassium Conductance 

gl Leakage Conductance 

ENa Equilibrium Potential of Sodium Ions 

Ek Equilibrium Potential of Potassium Ions 



 

 
 

El Equilibrium Potential of Leakage Ions 

IT Transmembrane Current 

INa Sodium Current 

Ik Potassium Current 

Il Leakage Current 

Ii Internal Current 

Ie External Current 

Ia Axial Current 

Rm Total Membrane Resistance 

Ra Total Axial Resistance 

m3, h Activation Variable of Sodium Ions 

n4 Activation Variable of Potassium Ions 

α, β Rate Constants 

rm Characteristic Membrane Resistance 

Ri Volumetric Internal Resistance of the Nerve Fiber 

Re Volumetric Extracellular Space Resistance 

ri Characteristic Internal Resistance of the Nerve Fiber 



 

 
 

re Characteristic Extracellular Space Resistance 

Vi Internal Potential of the Nerve Fiber 

Ve Potential of the Extracellular Space 

Vm Resting Membrane Potential 

A Area  

d Myelin Thickness 

ϵ Permittivity of the Material 

ϵ0 Permittivity of Free Space 

ϵr Relative Permittivity 

dVm
dt

 
Rate of Change of Membrane Potential 

Di Internal Diameter of the Nerve Fiber 

De Diameter of the Extracellular Space 

l Length of the Fiber / Physical length of the segment under 

consideration 

Vmnode1 Membrane Potential of the Initial Node of Ranvier 

Vmnode2 Membrane Potential of the Next Node of Ranvier 
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Idelivered Current Delivered at the Fiber’s Outlet 

Iinj Injected Current 

Iloss Propagation Loss 

Rp(Vm) Rescue Protein Voltage 
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Vm,Original Membrane Potential for Non Mutated (Original) State 

Vm,mutated Membrane Potential for Mutated State 
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AP Action Potential 

CNS Central Nervous System 

PNS Peripheral Nervous System 

ATP Adenosine Triphosphate 

ECS Extracellular Space 

ECM Extracellular Matrix 

CSD Cortical Spreading Depression 

LFP Local Field Potential 

EEG Electroencephalogram 

EcoG Electro-Corticogram 

NCV Nerve Conduction Velocity 

H-H Hodgkin-Huxley 



 

 
 

MCV Motor Nerve Conduction Velocity 

MS Multiple Sclerosis 

CMV Cytomegalovirus 

OPCs Oligodendrocyte Precursor Cells 

BDNF Brain Derived Neurotrophic Factor 

GABA Gamma-Aminobutyric Acid 

BBB Blood Brain Barrier 

AIS Axon Initial Segment 

Nav Voltage Gated Sodium Channel 

CAMs Cell Adhesion Molecules 

SCN Sodium Voltage Gated Genes 

KCN Potassium Voltage Gated Genes 

MT2 Metallothionein-2 

PM22 Peripheral Myelin Protein 22 

ZBP1 Zipcode Binding Protein 1 

GEFS+ Genetic Epilepsy with Febrile Seizure Plus 
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