
Lecture 7: The Resting Membrane Potential and the Action Potential 
Resting Membrane Potential (RMP) 
Refers to the difference in electrical charge across the neurons cell membrane (EM or RMP) 
NOTE: THE INSIDE IS MORE NEGATIVE THAN OUTSIDE 

- Generally referred to as -70mV: based mainly off the movement of K+ ions through 
the passive channels 

- The membrane is said to be polarised – becoming less negative is to get depolarised 
and to become more negative is to get hyperpolarized 

 
Active Na+/K+ ATPase Pump 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- K+ moves out of the cell through passive channels to make the inside more negative 
(-85mV)  

- Some Na+ moves into the cell to make the membrane potential -70mV 
- Following this, the active ATPase pump maintains the resting potential by moving 

some K+ back into the cell (2) and moves some Na+ back out of the cell (3) 
 
Maintaining the RMP 

- Requires a selectively permeable membrane and the passage of only some ions 
The equilibrium potential is the potential difference that exactly balances the force of the 
concentration gradient for an ion across a selectively permeable membrane allowing that 
ion to move 

- Larger the [ ] gradient, the larger the equilibrium potential is needed to balance off 
the force 

- IN NEURONS: Some Na+ moves into the cell and a lot of K+ moves into the cell to 
achieve an equilibrium resting potential of -70mV 



 
Nernst Equation 

 
à 

- Only pay attention to one PERMEABLE ion in terms of valency 
- Not a perfect predictor because: 

• The membrane can be permeant to more than one ion 
• The different permeating ions can have different permeability’s 
• The permeability for any one ion can change in different conditions 

 
Instead, we can use the GHK (Goldman-Hodgkin-Katz) equation which considered the 
concentrations of ALL the permeating ions and their permeability’s if the permeability’s of 
all the ions should be considered (doesn’t count in cases where the permeability of one 
single ion is MUCH greater than the others) 
 
Action Potential 
Refers to a sudden brief change in the neurons membrane potential at one single point on 
the neuron, caused by an external signal 

- Caused by a depolarisation of the resting potential – makes it less negative  
 

Phases of the Action Potential 
Initial Depolarization  

- The membrane potential (EM) overshoots the membrane threshold potential (-
55mV) to reach around +30mV  

- At threshold voltage-gated Na+ channels are opened allowing an influx of Na+ into 
the cell (due to [ ] and electrical gradients) 

NOTE: The intracellular charge never reaches the Na+ EM of +60mV because membrane Na+ 
channels become refractory rapidly, only allowing a small amount of Na+ into the cell 
 
Repolarization and Hyperpolarization 

- Returns the EM to negative values 
- Voltage gates K+ channels open allowing K+ out of the cell and due to Na+ channels 

refractory period, the membrane potential reaches the EM of K+ (-85mV) 
- Hyperpolarisation: occurs when the EM becomes more negative than usual 

 
Return to RMP 

- A gradual return of EM to the resting level (-70mV) as refractory Na+ channel reopen 
 



Comparing Sub-Threshold and Threshold Stimuli  
Sub-Threshold 

- Weak stimulus depolarises the membrane, causing K+ to repel the slightly positive 
inside – K+ is the only ion that can readily cross the membrane so some does 

- Doesn’t reach the threshold value 
- K+ rapidly flows back in and the EM is achieved again 

Threshold  
- Strong enough stimulus causes a depolarisation of the membrane forcing K+ out of 

the cell as Na+ channels open 
- Action potential occurs 

 
 


