
Question 2 

As discussed in lecture and in Purves, pages 898-9, Long term potentiation, (LTP), is 
thought by many scientists to underlie learning and memory. In the questions below, 
briefly describe each of the following events that are involved in LTP. 

a) How does an action potential result in the release of neurotransmitter into the 
synapse? 

b) What is the general name of molecules released from vesicles the presynaptic neuron 
into the synapse? What is the molecule released in LTP? 

c) To what do these molecules bind on the surface of the post-synaptic neuron? 

d) This results in an excitory interaction. What kind of ions flow into the cell as a result? 

d) After repeated cycles of LTP process, surface receptors on the post-synaptic cell ore 
up-regulated. (More appear.) How does this change affect the response of the post-
synaptic cell? Draw your answer on the graph below relative to the curve labeled “before 
LTP”: 
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As discussed in lecture and in Purves, pages 898-9, Long term potentiation, (LTP), is 
thought by many scientists to underlie learning and memory. In the questions below, 
briefly describe each of the following events that are involved in LTP. 

a) How does an action potential result in the release of neurotransmitter into the 
synapse? 

Action potential depolarizes membrane at axon terminal. Opening of voltage-
gated Ca++ channel cause a rise in intracellular calcium. Calcium promotes fusion 
of vesicles with membrane and release of contents into the synapse. 

b) What is the general name of molecules released from vesicles the presynaptic neuron 
into the synapse? What is the molecule released in LTP? 

Neurotransmitter (Specifically-Glutamate in LTP) 

c) To what do these molecules bind on the surface of the post-synaptic neuron? 
RECEPTORS. (Specifically, Glutamate receptors, which are also ligand-gated ion 
channels (NMDA and AMPA receptors). Allosteric changes that result from 
glutamate binding cause these channels to open.) 

d) This results in an excitory interaction. What kind of ions flow into the cell as a result? 
POSITIVE. Sodium, for example. 

d) After repeated cycles of LTP process, surface receptors on the post-synaptic cell ore 
up-regulated. (More appear.) How does this change affect the response of the post-
synaptic cell? Draw your answer on the graph below relative to the curve labeled “before 
LTP”: 
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