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ABSTRACT 

Alzheimer 's disease (AD) is characterized at histopathological level by the presence of extracellular 
amyloid plaques and intracellular tangles, accompanied by synapse loss and neurodegeneration. 
Currently, the clinical diagnosis of the disease is usually performed when the neurodegenerative process 
has already begun. However, during the last decade, the idea that the alteration of synaptic function 
occurs well before neurodegeneration is becoming widely accepted.  The knowledge of the mechanisms 
involved in these alterations will allow the identification of therapeutic targets and biomarkers for a better 
diagnosis and more effective treatment. Studies from our laboratory show a loss in the ability of learning 
and memory, associated with a decreased synaptic AMPA receptors, in APPSw,Ind and 3xTg-AD 
transgenic mice before onset of the classical stages of AD pathology. This allows us to have a suitable 
experimental model for the analysis of the molecular and cellular mechanisms involved in the early stages 
of the disease. Our data support that oAβ-mediated synaptic dysfunction associated to early learning and 
memory deficits is due to an alteration in the presence of functional GluA1-AMPARs in the synaptic 
membrane as a consequence of a combination of different processes: 1) a down-regulation of the 
postsynaptic density scaffolding protein AKAP79/150 and 2) a decrease in synaptic synthesis of these 
receptors by altered miRNAs regulation. 
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