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The Complex Association between Amyloid and Tau in Alzheimer’s Pathology

Su Lianke”
Department of Neuropathology, Fudan University, Shanghai, China

About the Study

Alzheimer’s disease, a neurodegenerative disorder
affecting millions of individuals worldwide, poses one
of the most significant challenges to modern medi-
cine. Characterized by progressive cognitive decline,
memory loss, and impaired daily functioning, Alzhei-
mer’s disease presents a complex interplay of genet-
ic, environmental, and molecular factors. At the core
of Alzheimer’s disease lies the accumulation of two
key pathological hallmarks. They are extracellular
amyloid plaques and intracellular neurofibrillary tan-
gles. Amyloid plaques consist primarily of aggregated
Amyloid-beta (A) peptides, which are derived from
the Amyloid Precursor Protein (APP). These AB pep-
tides exhibit a propensity to aggregate into insoluble
fibrils, creating the characteristic plaques observed in
post-mortem brain tissue of Alzheimer’s patients. The
prevailing hypothesis posits that the accumulation of
AP aggregates initiates a cascade of events that even-
tually lead to neuronal dysfunction and cell death.

The amyloid cascade hypothesis, suggests that A3 ac-
cumulation triggers a series of events culminating in
neuroinflammation, synaptic dysfunction, and neuro-
degeneration. AP aggregates promote the generation
of Reactive Oxygen Species (ROS), which in turn con-
tribute to oxidative stress. This oxidative stress dam-
ages cellular components, including lipids, proteins,
and DNA, impairing cellular function and triggering
inflammatory responses. Neuroinflammation further
exacerbates the disease by promoting the activation
of microglia and astrocytes, leading to the release of
pro-inflammatory cytokines that contribute to neu-
ronal damage. While the amyloid cascade hypothesis
has long dominated the field, recent research has also
highlighted the significance of tau protein patholo-
gy in Alzheimer’s disease progression. Tau proteins,
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which stabilize microtubules within neurons, under-
go abnormal phosphorylation and subsequent ag-
gregation into neurofibrillary tangles. These tangles
disrupt the intracellular transport system, compro-
mising neuronal function and survival. The spread of
tau pathology throughout the brain correlates more
closely with cognitive decline than Af burden, sug-
gesting its pivotal role in disease progression. Emerg-
ing evidence suggests a bidirectional relationship be-
tween A3 and tau pathologies, with each amplifying
the other’s effects. AB aggregates promote tau phos-
phorylation, while pathological tau can enhance AB
accumulation. This intricate interplay underscores
the complexity of Alzheimer’s disease, making it cru-
cial to address both amyloid and tau pathologies for
effective therapeutic strategies.

Beyond amyloid and tau, other molecular players
contribute to Alzheimer’s disease pathology. Dys-
function of the Blood-Brain Barrier (BBB) allows for
the entry of peripheral factors, including immune
cells and pathogens, into the brain. This BBB break-
down is believed to play a role in neuroinflammation
and disease progression. Additionally, alterations in
neurotransmitter systems, particularly acetylcholine
and glutamate, contribute to synaptic dysfunction
and cognitive deficits. Genetic factors also play a sub-
stantial role in Alzheimer’s disease risk. Mutations in
genes such as APP, PSEN1, and PSENZ are associated
with early-onset familial forms of the disease. APOE
€4, a variant of the apolipoprotein E gene, is the stron-
gest genetic risk factor for late-onset sporadic Alzhei-
mer’s disease. APOE €4 carriers exhibit altered Af3
metabolism, impaired lipid transport, and increased
neuroinflammation, highlighting the genetic influ-
ence on disease pathways.

Recent advances in molecular biology techniques
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have enabled researchers to uncover novel contribu-
tors to Alzheimer’s disease. Epigenetic modifications,
alterations in gene expression that do not involve
changes to the DNA sequence, have been implicated
in disease onset and progression. MicroRNAs, small
non-coding RNA molecules, regulate gene expression
and have been found to be dysregulated in Alzheimer’s
patients, potentially influencing disease-associated
pathways. Efforts to translate these molecular insights
into therapeutic strategies are ongoing. Numerous
clinical trials have targeted AB accumulation through
monoclonal antibody-based therapies, aiming to clear
AP plaques from the brain. However, these approaches
have encountered challenges, including limited effica-
cy and adverse effects. Other therapeutic avenues focus
on reducing tau pathology, enhancing neuroprotective
mechanisms, and addressing neuroinflammation. The
complexity of Alzheimer’s disease demands a multifac-

eted approach. Precision medicine, which adapts ther-
apies depending on a patient’s genetic, molecular, and
clinical profile, gives the possibility of more successful
interventions. Biomarkers, molecular indicators of dis-
ease state, are crucial for early diagnosis and monitor-
ing treatment efficacy. Imaging techniques such as Pos-
itron Emission Tomography (PET) and cerebrospinal
fluid analyses allow for the detection of Ap and tau pa-
thologies, aiding in disease detection and tracking. The
molecular mechanisms underlying Alzheimer’s disease
are intricate and multifaceted. While the amyloid cas-
cade hypothesis has shaped our understanding of the
disease, recent research emphasizes the significance of
tau pathology, neuroinflammation, blood-brain barri-
er dysfunction, and genetic factors. The interplay be-
tween these molecular players contributes to the com-
plex progression of the disease.
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