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The Neural Conduction 
Personal View vs. International View 

I do believe the mechanism of the neural conduction is simpler than its worldwide 

conception. Moreover, I do believe the main stone of the neural conduction is a 

pressure wave generated at the distal limit of the Axon Hillock. 

Like any other longitudinal waves, the action pressure wave has two distinctive 

elements, the tail and the front. The front of the pressure wave is of a positive 

pressure, while its tail is of a negative pressure. The negative pressure of the tail 

opens the gates of the sodium channels and invites the positive sodium ions Na+ from 

the outside space into the axon hillock' lumen. The incoming sodium ions Na+ charge 

positively the tail of the pressure wave, and creates the cathode of the future neural 

conduction current. While, due to the intra cellular proteins, the negative charge of 

the axon cytoplasm forms its anode. 

Hereafter, I will develop my personal conception of the mechanism of the neural 

conduction in the neural fibers. One could read the international conception of the 

neural conduction, and then could recognize the differences between the two theories. 

1- The Action Pressure Wave 

The action pressure wave is the generator and the porter of the neural conduction 

current in both the motor and sensory neurons. In the sensory neurons, the 

components (wave units) of the action pressure wave are built up in the sensory 

receptors. However, in the motor neurons, the action pressure wave is built up in one 

single block at the border area between the axon hillock and the axon. The both, the 

action pressure wave and the neural conduction current, run on throughout the 

neural fiber's lumen at the center.  

1-1 The Action Pressure Wave in the Motor Neuron 

At rest, a resting pressure dominates inside the soma (the cell body of the neuron) and 

inside the axon as well. This resting pressure is considered the base line pressure; 

figure (1-A).  

In the axon hillock, after reaching the threshold, the massively present microtubules 

contract and withdraw toward the soma. Thus, they create the central pressure wave 

(figure 2). Moreover, an area of negative pressure is created inside the axon hillock. 

The induced negative pressure opens the gates of the sodium channels and invites the 

sodium ions to enter into the lumen of the axon hillock. These incoming positive 

sodium ions positively charge the cytoplasm in this specific area (axon hillock), while 

the rest of the axon's cytoplasm is negatively charged due mainly to the negative 

charge of intra cellular proteins; figure (1-B).  

https://youtu.be/6ChlKWK4OLs


After contracting, the microtubules of the axon hillock relax and return to its essential 

position influenced by the rebound of the central pressure (figure 2). Their return to 

the starting position compresses the incoming sodium ions and creates a pressure 

impulse, which is the action pressure wave; figure (1-C).  

Consequently, the incoming positive sodium ions create the cathode of the action 

neural conduction current, whereas the negative charge of the distal axon makes 

its anode.   
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Figure (1) 

(Personal Approach) 

The Action Pressure Wave & The Neural conduction Current 

 
The Axon Hillock is the area located between the body of the neuron (Soma) and its axon. I do believe the neural 

conduction starts from its distal portion, at the border between it and the axon. The axon hillock contains a huge 

quantity of microtubules in the form of a pyramid with its apex regarding the axon. Moreover, a large number of 

pressure gated sodium channels is omnipresent in this area. 

 

a resting pressure dominates inside the soma (the cell body of the neuron) and inside the axon  At rest, Figure (A)

as well. This resting pressure is considered the base line pressure. 

 

Figure (B) Reaching the threshold, the massively present microtubules contract and withdraw toward the soma. 

Thus, they create an area of negative pressure inside the axon hillock. The induced negative pressure opens the 

gates of the sodium channels and invites the sodium ions to enter into the lumen of the axon hillock. These 

incoming positive sodium ions positively charge the cytoplasm in this specific area (axon hillock), while the rest of 

the axon cytoplasm is negatively charged due to the negative charge of proteins. 

 

Figure (C) After contracting, the microtubules of the axon hillock relax and return to its essential position. Their 

return to the starting position compresses the incoming sodium ions and creates a pressure impulse, which is the 

action pressure wave. 

 
Consequently, the incoming positive sodium ions create the cathode of the action neural conduction current, 

whereas the negative charge of the distal axon makes its anode.   
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Figure (2) 

The Central Pressure Wave 

 is the Starter of the Action Pressure Wave 
Figure (A) reaching the threshold, the microtubules in the axon hillock contract creating a central pressure 

wave (large light blue arrow), that invades the cytoplasm of the soma (cell body). 

Figure (B)  the central  pressure wave rebounds from the membrane of the soma, and returns to its origin.  

The rebounding wave hits the contracted microtubules and pushes them back to their starting position. 

By consequent, a pressure impulse (red arrow) is built up in the distal portion of the axon hillock. 
 

1-2 The Action Pressure Wave in the Sensory Neurons* 

In response to a stimulant, a mini pressure wave (Wave Unit) is built up in every 

sensory receptor. At its passage through the first node of Ranvier, every wave unit 

builds up its mini neural conduction current (Current Unit); (figure 4).  At the root of 

the dendrites, all the units of the same neuron merge together to form one single 

action pressure wave, and one neural conduction current as well, figure (3).   

 
Figure (3) 

The Sensory Neuron, The Action Pressure Wave 
 

In every sensory receptor, a wave unit is built up in response to the stimulation. During its passage through the 

first node of Ranvier, the negative pressure of the wave unit's tail invites the positively charged sodium ions 

into the lumen of the neural fiber. Consequently, the current unit is built up (see figure 4). At the root of the 

dendrites, all the wave units and the current units emerge together in one single action pressure wave and one 

single action current respectively. Then, the two, the action wave and the action current, run on throughout the 

axon at the center sector of the lumen. 

Note: I used the term Unit(s), such as the Wave Units and the Current Units, to identify the ingredients of the 

final entity, such as the Action Pressure Wave and the Neural Conduction Current.  
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Figure (4) 

The Neural Fiber of The Sensory Receptor & the First Node of Ranvier  

How to Build up the Current Unit? 

 
At its passage through the first node of Ranvier, 

the negative pressure (Rarefaction) of the tail of the wave unit opens the gates of the sodium ion channels, 

and invites the sodium ions Na+ (red balls) to come into the lumen of the neural fiber. 

The incoming sodium ions form the cathode of the current unit,  

while the distal part of the fiber itself natively forms its anode. 

 

Note1: the pressure gated sodium ion channels are invisible in the figure. However, they remarkably exist in 

the cell membrane of node of Ranvier ten to twenty times more than their existence in the axon hillock. 

 

Note2: the blue balls represent the cytoplasmic elements and the intra cellular proteins in particular. 

These proteins are negatively charged. 

 

2- The Pressure-Gated Sodium Ions Channels** 

The pressure-gated sodium ions channels are omnipresent throughout the cell 

membrane of the unmyelinated neural fibers. In contrast, they only exist in the cell 

membrane of both the axon hillock and the nodes of Ranvier of the myelinated neural 

fiber. They play the essential role in the generation of the neural conduction current 

and in the maintenance of the action pressure wave. 

The pressure-gated sodium ion channel consists of a channel through which the 

sodium ions pass, and a gate that controls the one-way outside-to-inside passage 

through the channel. The gate is connected to the inner wall of the channel, which 

receives the front of the Action Pressure Wave at first; figure (5). 

 

  
Figure (5) 

The Pressure Gated Sodium Ion Channel 
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It is a communicative channel between the outside cell and the cytoplasm. The gate is connected to the inner 

wall of the channel that receives the front of the action pressure wave at first. 

The red star refers to the site of birth of all action pressure waves in a such neuron, i.e. the side of cell body 

in the motor neurons, and the side of sensory receptors in the sensory neurons. 

The blue balls refer to the extra cellular sodium ions Na+.  
 

The gate's architecture of the sodium ion channel implies the role of the pressure 

wave in its function. It is logical to refer the gate's closure to the high pressure of the 

wave's front, and to refer its opening to the negative pressure of the wave's tail. 

During the passage of the action pressure wave at the level of the channel, the high 

pressure of the front will push up the gate and will close the channel for a while. 

However, it is the role of the negative pressure of the wave's tail to open the gate of 

the sodium channel, and to invite the sodium ions into the lumen of the neural fiber; 

figure (6). 

 
 

 
Figure (6) 

Pressure-Gated Sodium Ion Channel in Action 

The high pressure of the front of the action pressure wave pushes up the gate 

and subsequently closes the channel. After a while, the negative pressure of the tail 

of the wave will open the gate and will invite the sodium ions to enter into 

the lumen of the neural fiber. 

Note1: the red large arrows locate the position and the direction of the front of the 

action pressure wave in a specific moment. 

Note2: The two green arrows refer to the sector of wave in action in the same 

specific moment. 

Note3: The blue balls represent the sodium ions Na+. 

  

3- The Myelin Sheath 

Like any other longitudinal wave, the pressure wave has its parameters, 

i.e. the wavelength and amplitude, wave velocity, and wave energy. The velocity of the 

pressure wave is proportionally related to its wavelength. The wavelength increases, 

its velocity increases and all the other parameters increase as well.  

Moreover, to generate an action pressure wave of high velocity, it is obligatory 

to build up an elevated resting pressure inside the neural fiber.  

The cell membrane of neural fiber per se cannot tolerate the elevated values of both 

the resting pressure and the action pressure wave. For that reason, the neuron 

enforces its neural fibers of high velocity par the myelin sheath. 

The myelin sheath enables the neuron to build up wider and stronger neural fibers. 

The two last parameters of neural fibers are indispensable for a higher velocity in 

Action Pressure Wave  
The Front (compression) 

The Tail (rarefaction)  



conducting the information and the orders. For this reason, the neural conduction in 

the myelinated neural fibers is faster than the neural conduction in the unmyelinated 

ones; figure (7). 

 

 

 

 
 

Figure (7) 

Myelin Sheath is Indispensable Tool 

for Faster Neural Conduction 

 
Like any other longitudinal wave, the wave’s energy and velocity of the Action Pressure Wave are 

proportionally correlated to its wavelength. The wavelength and the wave amplitude are attached to each other. 

Consequently, a faster Action Pressure Wave is equivalent to a longer wavelength, 

and to a higher wave amplitude. 

Therefore, in order to obtain a faster neural conduction, it is obligatory for the neurons to build up 

wider and stronger neural fiber that can tolerate he action pressure waves of high energy and velocity. 

Their tool to do so is the Myelin Sheath. 

 
 

 
 
  
 
 

 

Figure (A)   Unmyelinated Neural Fiber: It cannot be but of a small diameter (R1). The small diameter of the 

unmyelinated fiber cannot allow passage but an action pressure wave of a short wavelength and of a slow 

velocity (V1). 
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Figure (B) Myelinated Neural Fiber: The myelin sheath permits to build up a wider (R2) and a stronger neural 

fiber. Thus, a longer and a faster pressure wave can freely run on without any difficulties.  

 
 
 

Note: the red balls represent the intracellular elements, i.e. the intra cellular proteins, 

the intracellular ions, the micro vesicles. 
 

 Discussion  

This is my way to understand the mechanism of the neural conduction through the 

neural fiber. I insist on the essential role of the pressure wave in generating and 

maintaining the neural conduction current. 

In the motor neuron, the action pressure wave is born at the distal portion of the axon 

hillock. In response to a stimulant, the microtubules of the axon hillock contract 

generating the central pressure wave. The central pressure wave rebounds back from 

the enforced membrane of the cell body. The rebounding wave hits the contracted 

microtubules and pushes them distally. Thus, the action pressure wave is built up. 

Upon their contraction, the microtubules generate a zone of negative pressure 

(vacuum) inside the axon hillock. The vacuum will open the gates of the massively 

present sodium ion channels, and will absorb the positive sodium ions Na+ in. 

The incoming sodium ions Na+ build up the cathode of the neural conduction current. 

The anode of the neural conduction current is already present mainly due to the 

negatively charged intra cellular proteins. So that, the conduction current is fired on 

within the lumen of the neural fiber. 

In contrast, in the sensory neuron, the wave units arise distally in the sensory 

receptors par different method. It is the role of the sensory receptor to invert a 

specific spectrum of the stimulant energy to a wave pressure (wave unit). However, at 

the pathway towards the root of the dendrites, the current units are generated upon 

the passage of every wave unit through the first node of Ranvier. Then, the wave units, 

and the current units, emerge together to form one single action pressure wave and 

one single conduction current respectively; figure (3). 

The pressure-gated sodium ions channel allows the positive sodium ions to enter into 

the lumen of the neural fiber. The pressure wave controls the movement of the 

channels' gates. The wave's front closes the gates, while its tail opens them. In fact, it 

is the negative pressure of the wave's tail, which invites the positive sodium ions into 

the lumen of the neural fiber. The incoming sodium ions build up the cathode of the 

neural current. Since the anode of the current is already present, due the negatively 

charged intra cellular proteins, the current circle is complete and the current runs on. 

Both, the action pressure wave and the action neural conduction current, run together 

inside the neural fiber. They occupy the center sector of the neural fiber. It is the role 

of the nodes of Ranvier to fix their trajectory at the center of the fiber. 

N.B. One can read more information 

about the nodes of Ranvier in the following articles: 

 Nodes of Ranvier, the Equalizers (Innovated) 

R2 > R1     V2 > V1 

https://drive.google.com/open?id=1e0zPzYHnHfzR6pswcgyr5jF8rUi_yo77


Nodes of Ranvier, the Functions (Innovated)  

Nodes of Ranvier, the First Function (Innovated)  

Nodes of Ranvier, the Second Function (Innovated)  
Nodes of Ranvier, the Third Function (Innovated)  

………………………………………………………... 

In another context, one can read: 

- Neural Conduction, Personal View vs. International View (Innovated) 

- Upper Motor Neuron Lesions, Pathophysiology of Symptomatology 

 
Neural Conduction, Action Pressure Waves (Innovated) 

 
Neural Conduction, Action Potentials (Innovated) 

 
Neural Conduction, Action Electrical Currents (Innovated) 

 
The Function of Action Potentials (Innovated) 

 
The Three Phases of Neural Conduction 

 
Neural Conduction in the Synapse (Innovated) 

 
Sensory Receptors 

- Nodes of Ranvier, the Equalizers (Innovated) 

 
Nodes of Ranvier, the Functions (Innovated) 

 
Nodes of Ranvier, First Function (Innovated) 

 
Nodes of Ranvier, Second Function (Innovated) 

 
Nodes of Ranvier,Third Function (Innovated) 

- The Philosophy of Pain, Pain Comes First! (Innovated) 

- The Philosophy of Form (Innovated) 

- Spinal Injury, Pathophysiology of Spinal Shock, Pathophysiology of 

Hyperreflexia 

 
Who Decides the Sex of Coming Baby? 

 
Spinal Shock (Innovated) 

 
The Clonus (Innovated) 

 
Hyperactivity Hyperreflexia (Innovated) 

https://drive.google.com/open?id=15E7qLoDIl4glTeAKBs15tvn-5Q99p1nF
https://youtu.be/hZ_bzG8kiFE
https://youtu.be/OqH6r2qhmxY
https://youtu.be/IFSf8eo8V9Y
https://drive.google.com/open?id=1HYCsolqvWnlD9dbmqKzKc1wSo6CnFxwn
https://drive.google.com/file/d/1kwE-QYZWVzHsadu0wFL4Ckl5o2hGaxMe/view?usp=sharing
https://drive.google.com/open?id=1OPh2-qAwl2LqWLxdKY_WhJdFAKmCbbcC
https://drive.google.com/open?id=1T3EBNAcw_a5S4AoTJRdbOUpY0tVCtU4Y
https://drive.google.com/open?id=1w62cTew8Rdr0nQnaBUvVQmhc2vNI7iTj
https://drive.google.com/open?id=1L-Dsk_HYb_ANrP_i1UOc4v-i5bFE6ilH
https://drive.google.com/open?id=1qSxDdr6CutOhf-Jshr4khVVzjYiNX0vi
https://drive.google.com/open?id=12b0huw55pTLS4uLzoBBDwkBI1kDE1v6z
https://drive.google.com/open?id=1kii7l4bCrQ-Zey4sCO51mqZ5DSXUNO2H
https://drive.google.com/open?id=1e0zPzYHnHfzR6pswcgyr5jF8rUi_yo77
https://drive.google.com/open?id=15E7qLoDIl4glTeAKBs15tvn-5Q99p1nF
https://youtu.be/hZ_bzG8kiFE
https://youtu.be/OqH6r2qhmxY
https://youtu.be/IFSf8eo8V9Y
https://drive.google.com/open?id=1HHkOUQnYOy2yrnl6h68dLt0fL0V6toDO
https://drive.google.com/open?id=1qFVpN21binPozXFCcuGrf-io0nDLlBi3
https://drive.google.com/open?id=1qQ6Ch-mVj1boww9SAhkPVTwFhX2kVoXR
https://drive.google.com/open?id=1qQ6Ch-mVj1boww9SAhkPVTwFhX2kVoXR
https://drive.google.com/file/d/1fxYwPRwuwGr5sv183v1m7LEwx24jpjf0/view?usp=sharing
https://drive.google.com/file/d/1fxYwPRwuwGr5sv183v1m7LEwx24jpjf0/view?usp=sharing
https://youtu.be/kwwsHHKh0AQ
https://youtu.be/DeRxShaIJ1o
https://youtu.be/-CmZSAKSo9w
https://youtu.be/6ChlKWK4OLs
https://youtu.be/_ayskJT4v5c
https://youtu.be/55zCk35swKs
https://youtu.be/7ncqfU_Zt3I
https://youtu.be/GkSeiaw2vMk
https://youtu.be/OJ7B5uYBjJU
https://youtu.be/VRTXlfXutUs
https://youtu.be/TmfanTSBnQA
https://youtu.be/hZ_bzG8kiFE
https://youtu.be/OqH6r2qhmxY
https://youtu.be/IFSf8eo8V9Y
https://youtu.be/ckDwuU-WH5I
https://youtu.be/kwwsHHKh0AQ
https://youtu.be/DeRxShaIJ1o
https://youtu.be/-CmZSAKSo9w
https://youtu.be/IFSf8eo8V9Y
https://youtu.be/OqH6r2qhmxY
https://youtu.be/hZ_bzG8kiFE
https://youtu.be/TmfanTSBnQA


 
Hyperreflexia, Extended Sector of Reflex 

 
Hyperreflexia, Bilateral Responses 

 
Hyperreflexia, Multiple Responses 

- Nerve Conduction Study, Wrong Hypothesis is the Origin of 

Misinterpretation (Innovated) 

 
Wallerian Degeneration (Innovated) 

 
Neural Regeneration (Innovated) 

- Wallerian Degeneration Attacks Motor Axons, While Avoids Sensory Axons 

 
Barr Body, the Whole Story (Innovated) 

 
Boy or Girl, Mother Decides! 

 
Adam's Rib and Adam's Apple, Two Faces of one Sin 

 
The Black Hole is a (the) Falling Star? 

 
Adam's Rib, could be the Original Sin? 

 
Pronator Teres Syndrome, Struthers Like Ligament (Innovated) 

 
Function of Standard Action Potentials & Currents 

 
Posterior Interosseous Nerve Syndrome 

 
Spinal Reflex, New Hypothesis of Physiology 

 
Hyperreflexia, Innovated Pathophysiology 

 
Clonus, 1st Hypothesis of Pathophysiology 

 
Clonus, 2nd Hypothesis of Pathophysiology 

 
Clonus, Two Hypotheses of Pathophysiology 

 
Hyperreflexia (1), Pathophysiology of Hyperactivity 

 
Hyperreflexia (2), Pathophysiology of bilateral Responses 

 
Hyperreflexia (3), Pathophysiology of Extended Hyperreflex 

 
Hyperreflexia (4), Pathophysiology of Multi-Response Hyperreflex 

https://youtu.be/BTtdZfhh_d8
https://youtu.be/KfKzrZdQS1Y
https://youtu.be/0R1k_tK14us
https://drive.google.com/open?id=1tEuDZryjUH1aBm9D0F9eQ9ME9KkfcpJL
https://drive.google.com/open?id=1tEuDZryjUH1aBm9D0F9eQ9ME9KkfcpJL
https://drive.google.com/open?id=1Al56zec4gm7qWRkIN1EWuXnDu6Fa-Puz
https://drive.google.com/open?id=18k3PJaNlLYsL_B6K6Mvb1Fg5gYHJJuSN
https://drive.google.com/open?id=16UIXUrcsMn2_pHNeDbAlIkqjwK6vVA8R
https://drive.google.com/open?id=1MsjgYESiWd3slc7i9s9mSiwOAnWFfrys
https://drive.google.com/open?id=1Mq5x5lqJ1givipdwAjcFyHAkEqdiJIdH
https://drive.google.com/open?id=1SEtq6SqQxNHHOn0q4TqrS2mhVumXNQv5
https://drive.google.com/open?id=1yYTgQsQy08U2l9IurwiCX543yakWkIok
https://drive.google.com/open?id=10CEzaQ2cbFr6CQI-d8VTur7Ekq2VnyF0
https://drive.google.com/open?id=103EXeNX0ekUNDZjyLyU1pJLaz_sSyAia
https://youtu.be/5A-S1GgHqjk
https://drive.google.com/open?id=1JsmICiXRYKNbYg3CiW9YlZm4pRBJ5SOB
https://drive.google.com/file/d/1Nh0yxWLf3gPOlSKdftIZykUjb3xpsPBe/view?usp=sharing
https://drive.google.com/file/d/14TlTu_9KrF0DGbEDE_VgCpYdSAzBMVU7/view?usp=sharing
https://drive.google.com/file/d/1WoXzIR5GdtpjYZ-4UjfFt62Kat6rn8K8/view?usp=sharing
https://drive.google.com/file/d/1YOWvqNtk818HbIQVaevYI-dwIk4Bonsj/view?usp=sharing
https://drive.google.com/file/d/1YOWvqNtk818HbIQVaevYI-dwIk4Bonsj/view?usp=sharing
https://drive.google.com/file/d/1YOWvqNtk818HbIQVaevYI-dwIk4Bonsj/view?usp=sharing
https://drive.google.com/file/d/1Gd85ZcKFIMG_0H6QeE7mez4-XvP1o2OV/view?usp=sharing
https://drive.google.com/file/d/18soM_THFCzezkfBfBEG9UdoO0qWHLGlz/view?usp=sharing
https://drive.google.com/file/d/1xRj0t5guxfzMsl3b0aeg6SHdWCwlQIEw/view?usp=sharing
https://youtu.be/BTtdZfhh_d8
https://youtu.be/KfKzrZdQS1Y
https://youtu.be/0R1k_tK14us
https://youtu.be/sEuDDBoeCIA
https://youtu.be/CGyaV6w5594
https://youtu.be/A6NtqqcMKB0
https://youtu.be/byGU-uDGAzM
https://youtu.be/VsmAEwMexmE
https://youtu.be/ioktmQKsUNM
https://youtu.be/jjl8SMMkLeA
https://youtu.be/sYFlZ-2EM20
https://youtu.be/5A-S1GgHqjk
https://youtu.be/9u9yDd8NIoE
https://youtu.be/ClqHfY65WQI
https://youtu.be/qlgZUbWVXzs
https://youtu.be/crbdk1RTU64
https://youtu.be/DKdPe-RJsn4
https://youtu.be/1nP8K8aW3uE
https://youtu.be/G6my9xo1iM8
https://youtu.be/q1mMORyoNLY
https://youtu.be/5iViwU_y3-M
https://youtu.be/PteMImPyZ0A
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https://drive.google.com/file/d/1-aKUsKo4-IIkdd9BsKK70iYutlycSwl6/view?usp=sharing
https://drive.google.com/file/d/1pekYoORykP7Bbl6o-VMAI8pJPcj1JVYh/view?usp=sharing
https://drive.google.com/file/d/1-a1NFgX0ndKYY6GRrEBJSmCpEBiOXnzx/view?usp=sharing
https://drive.google.com/file/d/1Hs27xIEXwX7Yb9a5XvoiM_Qk5o3ufmUg/view?usp=sharing
https://drive.google.com/file/d/1FIZvJF67F5te_ye8V1mZDx_aVtF2k8tc/view?usp=sharing
https://drive.google.com/file/d/1lbewP5eC703bxcRw0VZV2W1x4OY9oStV/view?usp=sharing
https://drive.google.com/file/d/1V2mKzzV_RjoCYoJ0LRBelClJmiRv-ZnX/view?usp=sharing
https://drive.google.com/file/d/1UR57GGSvkorIaZCrBbjwWT2FCngu4x21/view?usp=sharing
https://drive.google.com/file/d/1dFhcEwK7X9_80oogfleEqy34PmuYHTb6/view?usp=sharing
https://drive.google.com/file/d/1RLsOrpSIqwaR8FpwVi4fg5ep1G5JqIg_/view?usp=sharing
https://drive.google.com/file/d/1AuNzWbVMNIb48U34jkaDUveEqXXiPZGp/view?usp=sharing
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