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Abstract

Alzheimer’'s disease (AD) is a progressive neurodegenerative
disease of the brain that is characterized by memory impairment
and cognitive dysfunction. Pathological features of the disease
include the extracellular deposition of amyloid beta (AB) peptide
as plaques and the intraneuronal accumulation of
hyperphosphorylated tau protein as neurofibrillary tangles. The
accumulation of these proteinaceous deposits induces synaptic
dysfunction, oxidative damage and neuroinflammation, resulting
in neurodegeneration. Microglia and astrocytes, the brain-
resident glial cells are involved in maintaining a homeostatic
environment in the brain. Accumulation of amyloid plaques and
the death of neurons perturbs this homeostatic environment,
eliciting reiterative cycles of neuroinflammation. The
inflammatory reaction, triggered by the glial cell response to AB,
exacerbates the toxic milieu in the AD brain and contributes to
further AB genesis. Evidence now suggests that, in the later
stages of the disease, activated astrocytes contribute to amyloid
load in the brain. This is in stark contrast to their role in the early
stages of the disease where they are involved in the
degradation and removal of amyloid plaques. Additionally,
microglia, the brain-resident phagocytes that are tasked with
clearing pathogens and cellular debris, also become activated in
the presence of soluble AB and contribute to its clearance in the
early stages of the disease. Employing the 5xFAD mouse model
of Alzheimer’s, we provide evidence that microglia contribute to
amyloid plaque burden in the 5xFAD mouse brain. In addition,
we discuss evidence that suggests pathways that fuel astrocytic
activity in the 5xFAD mouse brain. Our results highlight the toxic
environment in the Alzheimer brain that provide a
neuroinflammatory landscape during disease progression.
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