Bio 132 Lecture - Learning & Memory

I. There are three phases of memory:


A. Encoding information



1. Acquisition of sensory information



2. Consolidation – laying down of memories


B. Storage


C. Retrieval

II. There are three classifications of memory


A. Short-term



1. Last for seconds to minutes



2. Can hold more than one item



3. Can be easily disrupted


B. Long-term



1. Can last up to a lifetime



2. Repeated exposures can facilitate storage



3. A single stimulus can result in long-term memory




a. traumatic or exceptional events



4. Mediated by different brain areas
C. Sensory memory

1. Only lasts milliseconds to seconds
2. More than one sense can be held
II. Classifications of long-term memory

A. Nondeclarative memory



1. Procedural memory (skills)




a. Mediated in large part by the striatum and cerebellum



2. Classical conditioning (e.g. reward pairing)




- affected by damage to the amygdala



3.  Difficult to learn and difficult to forget

B. Declarative memory

1. Memory of facts (dates, names, places, etc)

2. Easy to learn and easy to forget.

3. Mediated by the hippocampus and associated cortices

4. Hypothesizes to involve complex representations of relationships between different aspects of the memory

C. Examples

1. Nondeclarative = knowing how to ride a bike

2. Declarative = knowing who taught you to ride a bike

III. Amnesia


A. Two types



1. Retrograde




a. Memories previously learned are lost



2. Anterograde




b. The inability to form new memories




c. Patient H.M had damage to the medial temporal lobe

i. Only affected his declarative memory
ii. Researchers would have to reintroduce themselves each time.

IV. Role of the Hippocampus

A. Spatial tasks shown to require the hippocampus

B. May be responsible for the initial guiding of learning
V. Neuronal basis for learning


A. Long Term Potentiation (LTP) 


1. Potentiation = increased response to stimulation


B. Mediated by NMDA glutamate channels


1. Activation of NMDA channels alone isn’t sufficient due to Mg++ plug



2. Strong co-activation of NMDA with other glutamate channels needed




a. Depolarization removes Mg++ plug





i. Ca2+ efflux through NMDA causes morphology changes





ii. Changes result in strengthened synaptic responses.

VI. Hebb’s Law

A. Memory engram – physical representation of a memory



1. Engrams are networks of communicating neurons



2. Increased activation of the network leads to stronger synaptic connections


3. More than one input must be active at the same time



4. Associations occur

a. Weak inputs are potentiated when paired with stronger inputs



5. Only active synapses are potentiated
