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2002a(2)/1995b(4): Draw a labelled diagram of a cardiac muscle action 
potential highlighting the sequence of changes in ionic conductance. Explain 
the terms ‘threshold’, ‘excitability’, and ‘irritability’ 
General: Cardiac muscle is activated by action potential (AP) created by pacemaker 
cells – in normal circumstances within the SA node 

- Propagation of AP between mm cells facilitated 
by intercalated discs 

Cardiac Muscle Action Potential 
Resting membrane potential (RMP): -90mV 
Phase 0: ↑membrane Na+ permeability → ↑membrane 
potential 

- Fast Na+ channels open 
- ↓K+ conductance 
- Threshold of -65mV → AP 
- At -10mV → L-type Ca2+ channels open 

Phase 1: Depolarisation has occurred → membrane 
potential +20mV 

- Rapid ↓Na+ permeability → partial repolarisation of cell 
Phase 2: Plateau 

- ↑Ca2+ membrane permeability → maintains depolarisation 
- Slow decline Na+ conductance 

Phase 3: Repolarisation 
- K+, Na+, Ca2+ conductance returns to normal 
- Ca2+ channels close 

Phase 4: Resting membrane potential -90mV 
- Mainly due to K+ permeability 
- Regained via Na+/K+ ATPase and 3Na+/Ca2+ antiport 

Threshold: Term used to describe the minimum membrane potential required for an 
action potential to occur 

- Cardiac threshold -65mV 
Excitability: Refers to the ability for a cardiac muscle cells to reach threshold in 
order to generate/potentiate an action potential during 

- Absolute refractory period (ARP) 250ms → cell is not excitable 2° closure of 
fast Na+ channels (will not re-open til -50mV) 

o phase 0, 1, 2, and early 3 
-  Relative refractory period (RRP) 50ms → can excite the cell to generate an 

action potential with supramaximal stimulus but will be slower, weaker 
conductance (slope of phase 0 generated will be less steep (a v.s b), peak 
less high) 

o later in phase 3 
Irritability: Refers to an ↑RMP (phase 4) usually 2° ↑K+ 

- More likely to reach AP threshold as there is less difference b/n resting and 
threshold potentials 

- Therefore, aberrant discharges (arrhythmias) are more likely 
- As ↑irritability → ↑probability of d/c but as some Na+ channels will be in the 

inactive state 
o Phase 0 will be less steep 
o Phase 1 will be less high  


