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•  Alzheimer's disease (AD), also known as Senile 
Dementia of the Alzheimer Type (SDAT) or simply 
Alzheimer’s is the most common form of dementia. 
This incurable, degenerative, terminal disease was first 
described by a German psychiatrist and 
neuropathologist Alois Alzheimer in 1906 and was 
named after him. 

•  Alzheimer's disease (AD) is a slowly progressive disease 
of the brain that is characterized by impairment of 
memory and eventually by disturbances in reasoning, 
planning, language, and perception.  

•  Many scientists believe that Alzheimer's disease results 
from an increase in the production or accumulation of a 
specific protein (beta-amyloid protein) in the brain that 
leads to nerve cell death. 



Signs & Symptoms:

•  Memory loss for recent events
•  Progresses into dementia à almost total memory loss
•  Inability to converse, loss of language ability
•  Affective/personality disturbance (fatuous, hostile)
•  Death from opportunistic infections, etc.  

Confirmation of Diagnosis:
•  Neuronal (amyloid, β amyloid, Aβ amyloid) plaques
•  Neurofibrillary tangles
•  Brain Atrophy



•  Generally, it is diagnosed in people over 
65 years of age, although the less-prevalent 
early onset of Alzheimer’s can occur much 
earlier. 

•  In 2006, there were 26.6 million sufferers 
worldwide. 

•  Alzheimer’s is predicted to affect 1 in 85 
people globally by 2050. 



Neuronal Plaques  in Alzheimer’s Disease



Neurofibrillary Tangles in Alzheimer’s Disease





Working	
  /	
  Short	
  Term	
  Memory	
  





Sunglasses	
  
Chair	
  
Dress	
  

Earrings	
  
Boots	
  
Bed	
  

Counter	
  
Shower	
  
Floor	
  
Shoes	
  
Desk	
  

	
  





Visualize	
  what	
  you	
  did	
  last	
  night	
  





What	
  is	
  the	
  average	
  of	
  the	
  following	
  
numbers?	
  

1	
  
	
  
3	
  
	
  
6	
  
	
  
9	
  
	
  
11	
  



x
n
xx ∑

=













Sensory	
  
Input	
  

Working/
Short	
  
Term	
  

Memory	
  

Long	
  
Term	
  

Memory	
  
Transfer	
  
(Encoding)	
  

Rehearsal	
  

Displaced	
  
InformaQon	
   Atkinson	
  &	
  Shiffrin,	
  1968	
  

Recall	
  



Working	
  Memory	
  



Phonological	
  
Loop	
  

	
  
Central	
  ExecuQve	
  

	
  

Visuo-­‐spaQal	
  
Sketchpad	
  

Baddeley	
  &	
  Hitch,	
  1974	
  



Visuo-­‐spaQal	
  
Sketchpad	
  

Baddeley	
  &	
  Hitch,	
  1974	
  

	
  
maintains	
  visual	
  and	
  spaQal	
  memories	
  

	
  



Phonological	
  
Loop	
  

	
  
maintains	
  auditory	
  memories	
  

	
  

Baddeley	
  &	
  Hitch,	
  1974	
  



	
  
Central	
  ExecuQve	
  

	
  

Baddeley	
  &	
  Hitch,	
  1974	
  

	
  
add	
  /	
  delete	
  items	
  from	
  working	
  memory	
  

selecQng	
  from	
  items	
  
recall	
  from	
  long	
  term	
  memory	
  
transfer	
  to	
  long	
  term	
  memory	
  

	
  



The	
  model	
  defines	
  important	
  features:	
  
	
  

1)  ManipulaQon	
  –	
  requires	
  central	
  
execuQve	
  

2)  Rehearsal	
  –	
  independent	
  of	
  central	
  
execuQve	
  

3)  The	
  model	
  is	
  modality	
  specific	
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SQmulus	
  Response	
  SelecQon	
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  Task	
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Think	
  of	
  meeQng	
  someone	
  at	
  a	
  party...	
  
	
  

Do	
  you	
  have	
  a	
  bejer	
  chance	
  of	
  
remembering	
  their	
  name	
  if	
  you	
  are	
  

introduced	
  or	
  if	
  you	
  have	
  a	
  
conversaQon?	
  



Relevance	
  to	
  Self…	
  



+	
  









Accuracy	
   RT	
   Brain	
  



Context	
  











Interference	
  

ProacQve	
  
	
  Previously	
  acquired	
  informaQon	
  interferes	
  
with	
  new	
  learning	
  

	
  
RetroacQve	
  
	
  AcquisiQon	
  of	
  new	
  informaQon	
  disrupts	
  old	
  
memories	
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Episodic	
  Memories	
  

-­‐  “I	
  remember”	
  
	
  
-­‐  Tagged	
  with	
  spaQal	
  and	
  temporal	
  context	
  

-­‐  Learned	
  in	
  a	
  single	
  exposure	
  





SemanQc	
  Memories	
  

-­‐  “I	
  know”	
  
	
  
-­‐  Does	
  not	
  have	
  to	
  have	
  spaQal	
  and	
  temporal	
  
context	
  

-­‐  Learned	
  in	
  a	
  single	
  exposure,	
  but	
  
strengthened	
  with	
  repeQQon	
  



Episodic	
  and	
  SemanQc	
  Memories	
  

	
  
-­‐  Can	
  be	
  communicated	
  flexibly	
  in	
  a	
  format	
  
other	
  than	
  they	
  were	
  acquired	
  

-­‐  Consciously	
  accessible	
  





Trace	
  Levels	
  

•  Sensory	
  Trace	
  (<	
  1	
  s)	
  

•  Short	
  Term	
  Trace	
  (develops	
  within	
  seconds	
  or	
  
minutes	
  and	
  last	
  for	
  hours)	
  

•  Long	
  Term	
  Trace	
  

•  Long	
  LasQng	
  Trace	
  





Stages	
  of	
  Memory	
  FormaQon	
  

1.  Encoding	
  

2.  ConsolidaQon	
  

3.  RetenQon	
  

4.  Retrieval	
  



Do	
  animals	
  have	
  episodic	
  
memories?	
  









Models	
  for	
  Episodic	
  and	
  
SemanQc	
  Memory	
  



Aristotle	
  
Associa7onism	
  
-­‐	
  Linkages	
  between	
  
events	
  or	
  ideas	
  

Three	
  Principles	
  
-­‐  ConQguity	
  
-­‐  Frequency	
  
-­‐  Similarity	
  









Neuroanatomy	
  of	
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  and	
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  Memories	
  





Basal	
  Forebrain:	
  signals	
  that	
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  be	
  encoded	
  



Hippocampus	
  helps	
  make	
  links	
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  informaQon	
  and	
  	
  
encode	
  new	
  informaQon	
  

	
  





Pictures	
   Sounds	
  

PercepQon	
  

Recall	
  



RelaQonships	
  btw	
  Episodic	
  
	
  Memory	
  Items	
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Sleep	
  and	
  Memory	
  



Stages	
  of	
  Sleep	
  

Stage	
  1 	
   	
  Light	
  Sleep	
  
Stage	
  2 	
   	
  Eye	
  movements	
  stop,	
  change	
  in	
  

	
   	
   	
  brain	
  acQvity	
  
Stages	
  3	
  and	
  4 	
  Deep	
  Sleep	
  
REM 	
   	
   	
  Rapid	
  Eye	
  Movement	
  























The	
  Amnesias	
  



Anterograde	
  Amnesia	
  

DefiniQon:	
  	
  
	
  Inability	
  to	
  form	
  new	
  memories	
  

	
  
Neural	
  Issue:	
  
	
  	
  Typically,	
  damage	
  to	
  the	
  hippocampus 	
  	
  



Retrograde	
  Amnesia	
  

DefiniQon:	
  
	
  Loss	
  of	
  old	
  memories	
  

	
  
Neural	
  Issue:	
  
	
  	
  Unclear…	
  prefrontal	
  damage,	
  loss	
  of	
  neural	
  
connecQons,	
  ??? 	
  	
  



Source	
  Amnesia	
  

• DefiniQon:	
  
•  	
  Remembering	
  the	
  photograph,	
  not	
  the	
  

	
  event	
  

• Neural	
  Issue:	
  
•  	
  ParQal	
  loss	
  of	
  memory	
  –	
  linkage	
  by	
  the	
  

	
  hippocampus?	
  



Cryptomnesia:	
  the	
  Plagiarists	
  Excuse	
  
	
  

• DefiniQon:	
  
•  	
  Thinking	
  your	
  current	
  thoughts	
  and	
  ideas	
  

	
  are	
  original	
  

• Neural	
  Issue:	
  
•  	
  ParQal	
  loss	
  of	
  memory	
  –	
  linkage	
  by	
  the	
  

	
  hippocampus?	
  








