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1996b(1): Explain briefly the physiological mechanisms whereby an action 
potential arriving at a synapse might not be conducted 
General: APs are electronic signals conducted along neuronal axons which 
arrive at a synapse 

- Synapse is the anatomical site where nerve cells communicate with 
other nerves, muscle, glands 

o Consists of pre-synaptic terminal, synaptic cleft and post-
synaptic membrane 

- Mechanisms preventing the conduction may involve any of these 
Pre-Synaptic Terminal 

- Arrival of the AP → vesicles containing NT released by exocytosis 
o Via opening of voltage-gated Ca channels 

-  Release of neurotransmitter can be blocked by: 
o Depletion of neurotransmitter stored in vesicles (eg ↓NA uptake into 

vesicles by NSRI) 
o ↓Ca conduction (eg GABA) 

 ↓neurotransmitter release from pre-synaptic terminal  
o Failure of action potential to propagate to synapse (LA) 
o Activation of inhibitory interneuron → leads to membrane 

hyperpolarisation → failure to propagate AP 
Synaptic Cleft 

- Normally: Neurotransmitter diffuses across the synaptic cleft to the post-
synaptic membrane where it interacts with receptors 

- Neurotransmitter diffusion can be impaired by: 
o ↑breakdown of NT in cleft (eg AChE will break down ACh) 
o ↑diffusion of neurotransmitter away from the cleft 
o Reuptake into presynaptic terminal 

Post-synaptic Membrane 
- Normally: Binding of neurotransmitter activates receptor leading to 

o Excitatory post synaptic potentials (EPSP) 
o Inhibitory PSP (IPSP) 

- Failure of conduction occurs: 
o Absolute / Relative refractory periods 

 Activation of post-synaptic membrane → AP (1ms) 
 Fast Na channels → ‘open’: unable to be activated during 

this time absolute refractory period 
 move to ‘closed inactive’ state → ‘closed active’: during 

transition AP may be generated but only with supramaximal 
stimulus = relative refractory period 

o Failure of post-synaptic membrane to reach threshold potential for 
AP generation  
 inadequate receptor occupancy → failure of summation 
 Concurrent IPSP generation (cancel each other out) 

o Inhibition of conduction 
 Cell hyperpolarisation (eg GABAAR activation → ↑Cl- 

conductance) 


