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Study Material 

ÅNEUROSCIENCE Third Edition 

ïDale Purves  

ÅChapter 24 

ïPages 575-610  



Aims for this Lecture 

ÅKnow the basic framework for associative 
learning. 

ÅKnow the key systems and experiments in 
developing cellular models for learning and 
memory. 

ÅUnderstand the central role of calcium entry 
as a signal in determining synaptic plasticity. 



Recapitulation L11 

ÅSpecialized transducers translate signals in the 
environment into graded- and then action 
potentials. 

ÅThe brain only understands action potentials ς 
stimulation of the afferent axons will elicit a 
sensation as if the proper stimulus were 
present.  

ÅFeature extraction along the processing 
pathway is an important function of sensory 
systems.  



Donald Hebb 

Pavlov: classical conditioning 

When an axon of cell A is near enough 
to excite cell B and repeatedly or 
persistently takes part in firing it, some 
growth process or metabolic change 
takes place in one or both cells such 
that A's efficiency, as one of the cells 
firing B, is increased  

The Organization of Behavior: A Neuropsychological Theory (1949)  



Aplysia I 



Aplysia II 



Hippocampus 

ÅBilateral removal in humans causes complete 
anterograde amnesia. 

ÅBest studied role in rodents is in navidation ς 
linking places to experiences. 

ÅPlace-cells code the location of the animal ς 
grid cells provide a coordinate system.  

The hippocampus as a spatial map. 
Preliminary evidence from unit activity in the 
freely-moving rat  
 
J. O'Keefea and J. Dostrovsky*, a 
aM.R.C.  
Brain research 1971.   

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6SYR-484B26V-2N9&_user=946149&_coverDate=11%2F12%2F1971&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1301308055&_rerunOrigin=scholar.google&_acct=C000049002&_version=1&_urlVersion=0&_userid=946149&md5=abf8a9f1e276b99c91b12d08546277f5
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6SYR-484B26V-2N9&_user=946149&_coverDate=11%2F12%2F1971&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1301308055&_rerunOrigin=scholar.google&_acct=C000049002&_version=1&_urlVersion=0&_userid=946149&md5=abf8a9f1e276b99c91b12d08546277f5
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6SYR-484B26V-2N9&_user=946149&_coverDate=11%2F12%2F1971&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1301308055&_rerunOrigin=scholar.google&_acct=C000049002&_version=1&_urlVersion=0&_userid=946149&md5=abf8a9f1e276b99c91b12d08546277f5


Anatomy 



Rodent Hiipocampus 



Bliss & Lømo 

LTP 



LTP und LTD 

ÅMany variants and forms of plasticity have 
been found since the original discovery. 

Å[¢t ΨƭƻƴƎ-ǘŜǊƳ ǇƻǘŜƴǘƛŀǘƛƻƴΩ 
ïTypically induced by intense coincident 

stimulation. 

Å[¢5 ΨƭƻƴƎ-ǘŜǊƳ ŘŜǇǊŜǎǎƛƻƴΩ 
ïTypically induced by milder non-coincident 

stimulation.  



Many Forms 

ÅLTP Forms can be distinguished by 

ïReceptor system involvel 

ïAssociativity 

ïInduction 

ÅWhere is the trigger that decides whether plasticity 
takes place? 

ïExpression 

ÅWhat molecular changes lead to a change in synaptic 
strength? 



Associative & NMDAR Dependent 

ÅΨ¢ȅǇƛŎŀƭΩΣ ŦƻǊƳΣ Ƴƻǎǘ ǎǘǳŘƛŜŘ ŦƻǊƳ ƻŦ LTP. 

ÅOccurs at the Schaffer collaterals in the CA1 
region of the hippocampus. 

ÅPresynaptic release and postsynaptic 
depolarization are needed for induction.  



NMDA Receptors 

Needs glutamate (and glycine) and depolarization to conduct ς in the 
hyperpolarized state MG ions block the flow of ions through the pore. The 
channel is sodium, potassium and in particular calcium permeant. 



Induction 

ÅRelease of glutamate 
with councident 
postsylantic 
depolarozation. 

ÅInflux of calcium and 
activation von CaMKII  



NMDA Receptor Activation 


