BIO-311 - Neuroscience

Memory & Cognitive Maps of space



Diseases of memory



Alzheimer's disease

e Aneurodegenerative disorder described in 1907 by Alois Alzheimer
(who also noted the histological changes)

e Age of onset>60 years for "late onset", most forms are "sporadic”
e Incidence, 5-10% at 65 years and higher thereafter
e Familial forms: earlier (40 - 60 years old), inherited autosomally-dominant
Clinical signs:
* impairment of recent memories and attention
e failure of language skills

e failure of visual and spatial orientation
e alterations of personality

e gradually patients lose their ability to cope with daily life

e Morphological signs (in post-mortem brains)...



Luo, Figure 11-2

(A)

Morphological signs of Alzheimer's disease (AD):

Neurofibrillafy tangles (abnormal cytoskeletal filaments inside neurons)

Amyloid plaques (extracellular deposits, ~50 pm wide) contain "AB" peptides




Histological alterations occur in the neocortex, hippocampus, temporal lobe

and some brainstem nuclei
(A)  Neurofibrillary tangle (B)

Purves, Box 30C Amyloid plaque



Summary

* Memory: definitions in terms of time-scale and kinds (implicit, explicit, procedural, declarative)
* Roleinand relationship between Prefrontal Cortex and short-term memory

* Explicit, episodic memories: role of hippocampus and temporal lobe

*  What patient H.M. tells us about the locus and kinds of memory

* ‘Conceptcells’intemporal lobe and hippocampus in humans

* Long-term plasticity at excitatory synapses studied in hippocampus
(which synapse; which fundamental mechanism)

* Role of the hippocampus for spatial navigation & spatial memory as studied in rodents
* Classical conditioning as a form of ‘implicit’ long-term memory

* Alzheimer’s Disease and its putative underlying mechanisms
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Concept
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Conditioning: associative learning — -
(implicit)
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Communication between hippocampus and cortex in memory formation

Purves, Figure 30.14

Purves, Figure 27.1 & Box 27A
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Widespread projections from association neocortex converge
on the hippocampal region. The output of the hippocampus is
ultimately directed back to these same neocortical areas.
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Long-term plasticity
mechanisms
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The basic elements of the cognitive map

Medial entorhinal cortex Hippocampus

Border cells Head-direction cells Grid cells Place cells

6Hz

Ranck, Taube 1980s
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Mosers, O’Keefe, Knierim 2008
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