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5.9 Learning, Memory, and Sleep



5.9 Learning, Memory, and Sleep

• Mechanisms of memory

– Long-term potentiation (LTP) -- prolonged 
increase in the strength of existing synaptic 
connections following repetitive stimulation

– Long-term memory involves formation of new 
synaptic connections

• Immediate early genes (IEGs) govern synthesis of 
the proteins that encode long-term memory
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Neural Signaling and External Agents

• Neurotoxins that alter synaptic transmission

– Strychnine competes with inhibitory 
neurotransmitter, glycine, at postsynaptic 
receptors

– Tetanus toxin prevents release of GABA from 
inhibitory presynaptic axons

– Both toxins cause unchecked excitation, muscle 
spasms and death



Neural Signaling and External Agents

• Alteration of the neuromuscular junction

– Black widow spider venom causes explosive release of ACh

– Curare blocks ACh receptors    …. muscle paralysis and death

– Myasthenia gravis is an autoimmune disease in which antibodies 
attack ACh receptors, leading to muscle weakness

– Neostigmine inhibits acetylcholinesterase, prolonging the activity 
of ACh in the synapse
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