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Alzheimer’s disease (AD) is the most common type of dementia caused by severe 
neurodegeneration in the hippocampus and neocortical regions of the brain. In addi-
tion to neurodegeneration, AD brains contain high levels of amyloid plaques (APs) 
and neurofibrillary tangles (NFTs) which are used as neuropathological hallmarks of 
the disorder. Despite intense research efforts, the mechanism(s) of the AD neurode-
generation are imperfectly understood, hampering efforts for the development of 
efficient therapeutics. Furthermore, failure of clinical trials to benefit AD patients 
suggests that AD hallmarks are poor therapeutic targets and supports the suggestion 
that these hallmarks are sequelae of neurodegeneration. Although genetic evidence 
seem to support the amyloid theory of AD, additional empirical observations and 
experimental data are inconsistent with the amyloid/Aβ theories of AD [Robakis and 
Neve (1998), TINS vol. 21 pp.15–19; Robakis (2011) NBA vol. 32, pp 372–379]. 
This possibility is further supported by data that amyloid plaques and neurofibrillary 
tangles are found in a number of distinct neurodegenerative disorders and that animal 
models expressing high levels of AD pathological structures show little neuronal 
loss. Furthermore, genetic evidence linking genetic loci to disease reveal little about 
the molecular mechanisms involved. Mutants of APP, PS1, and PS2 cause familial 
AD (FAD) suggesting these mutants can be used as models to study mechanisms of 
neurodegeneration. Recent reports show that the ability of efnB1 and BDNF (factors) 
to rescue neurons from excitotoxicity depends on PS1 but is independent of 
γ-secretase. Interestingly, PS1 FAD mutations block the ability of factors to protect 
neurons from toxicity suggesting that FAD mutants may increase neuronal death by 
blocking neuroprotective activities of brain neurotrophins. Other reports also suggest 
that proteins involved in FAD have Aβ-/γ-secretase-independent functions that can 
play important roles in AD. Furthermore, non-neuronal brain cells like microglia are 
implicated in AD pathology.
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