
Explain the following terms in reference to the transmission 
of a nerve impulse through a neuron 
Resting and Action Potential
Depolarization and Repolarization 
Refractory Period
Sodium and Potassium gates (voltage regulated) 
Sodium-potassium pump
Threshold value
All or none response
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https://www.youtube.com/watch?v=c5cab4hgmoE

https://www.youtube.com/watch?v=c5cab4hgmoE


Electrically active cells are referred to as 

EXCITABLE CELLS

 they harness a difference in electrical charge between the 
inside and outside of their cell membrane to perform their 
physiological role. 

 excitable cells are more negatively charged on the inside than 
the outside. 

 this electrical potential difference is located immediately 
adjacent to the cell membrane.



Many different cell types utilise electrical activity to perform their 
physiological roles.

 Neurons

 Cardiac myocytes

 Skeletal muscle cells

 Some secretory cells (e.g. pancreatic β-cells)



ELECTRICAL ACTIVITY REQUIRES TWO 
INITIAL CONDITIONS:

1. A Selectively Permeable cell membrane.

 Some solutes pass through easily, others do 
not.

2. A Differential Distribution across the membrane 
of electrically charged ions in solution.
 primarily Na+ and K+ ions



THE NA+-K+ ATPASE
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Cross section of a neuron – there is a membrane potential. What this means potential to do work. Separation of charges across the cell membrane. Measure the voltage (-65 mV) 

Higher concentration of K+ inside the neuron 
Negatively charge proteins 
Higher concentration of Na+ on the outside 

Potassium permeability – stabilizes the membrane potential. Chemical gradient between the inside and the outside. As the positive charge moves out we get a difference in charge and electrical charge increases. 

Sodium Potassium Pump establishes the chemical gradient of K+ and Na+. This allows the K+ to move through the leak channels down its concentration gradient. 
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Voltage Gated Transport Channels 

Sodium Voltage Gated Transport Channel open when the cell approaches negative 55 milli volts. This allows a large amount of sodium to enter the cell. This cause the cell to depolarize (become positive). 

When the cell reaches about 30 mV the Potassium voltage gated channels will open and allow Potassium to exit the cell causing the cell to repolarize. These channels are slow to close that causes a undershoot or refractory period. Until we re-establish the resting potential we can not have another action potential. 

You might be thinking … how do we go from -70 mV to – 55 mV to activate the action potential. 
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The action potential is all or nothing. If the membrane potential reaches -55 mV the action will fire. – 55 is our threshold 



https://www.youtube.com/watch?v=fHRC8SlLcH0

https://www.youtube.com/watch?v=fHRC8SlLcH0


Nerve Impulse Drawing Assignment 

I will post the answer key to the worksheet from last 
class on  my website. 
There is also a reading on freshgrade to help you 
with this assignment. 
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