&R

Open access

Journal of Alzheimer’s & Dementia

Opinion

Unveiling the Pathogenesis of Alzheimer’s Disease: Insights into the
Mechanisms behind Neurodegeneration

Cynthia Clary®

Department of Neurology, Medical University of Warsaw, Poland

INTRODUCTION

Alzheimer’s disease, the most common form of dementia, is
a complex neurodegenerative disorder that affects millions of
people worldwide. Understanding the pathogenesis, or the un-
derlying mechanisms, of Alzheimer’s disease is crucial for de-
veloping effective treatments and interventions. In this article,
we explore the current understanding of the pathogenesis of
Alzheimer’s disease, shedding light on the key processes and
factors involved in the development and progression of this
devastating condition.

DESCRIPTION

One of the hallmarks of Alzheimer’s disease is the accumula-
tion of amyloid beta protein in the brain. AB is derived from a
larger protein called amyloid precursor protein through a se-
ries of enzymatic cleavage events. Another characteristic fea-
ture of Alzheimer’s disease is the presence of neurofibrillary
tangles (NFTs) in the brain. NFTs are abnormal aggregates of
tau protein, which forms twisted fibers inside neurons. Tau pro-
tein normally helps stabilize microtubules, which are essential
for the structure and transport of nutrients within neurons. In
Alzheimer’s, tau protein becomes abnormally phosphorylat-
ed, leading to its aggregation into NFTs. The formation of NFTs
disrupts the normal functioning of neurons and contributes to
their degeneration.

The accumulation of AR plagues and tau tangles leads to a
cascade of events that ultimately results in neuronal dysfunc-
tion and cell death. AR oligomers, smaller aggregates of AR
peptides, are particularly toxic to neurons and disrupt cellu-
lar processes, including synaptic function and communication
between neurons. Additionally, the presence of NFTs and ab-
normal tau protein impairs the normal functioning of neurons,
compromising their ability to transmit signals and carry out
essential functions. Over time, the progressive loss of neurons
leads to cognitive decline and the characteristic symptoms of

Alzheimer’s disease.

Inflammation and oxidative stress also play significant roles in
the pathogenesis of Alzheimer’s disease. The presence of AR
plaques triggers an inflammatory response in the brain, involv-
ing the activation of immune cells and the release of pro-in-
flammatory molecules. Chronic inflammation exacerbates
neuronal damage and contributes to disease progression. Ad-
ditionally, the accumulation of AB and the formation of NFTs
result in increased oxidative stress, which leads to the produc-
tion of harmful reactive oxygen species that damage cells and
promote neurodegeneration.

While the majority of Alzheimer’s cases are sporadic, with no
known cause, certain genetic and environmental factors can in-
crease the risk of developing the disease. Mutations in genes
such as APP, presenilin 1 (PSEN1), and presenilin 2 (PSEN2) have
been identified in familial cases of Alzheimer’s disease. These
mutations affect the production and clearance of AR, leading
to its accumulation. Additionally, environmental factors such as
age, cardiovascular health, education level, and lifestyle choic-
es may contribute to the development and progression of Alz-
heimer’s disease.

CONCLUSION

Understanding the pathogenesis of Alzheimer’s disease is a
complex and ongoing area of research. The interplay of AB
accumulation, tau pathology, neuronal dysfunction, inflamma-
tion, oxidative stress, and genetic and environmental factors
contributes to the neurodegeneration observed in Alzheimer’s.
By unraveling the intricate mechanisms underlying the disease,
researchers and clinicians can develop targeted therapies that
aim to intervene at different stages of the pathogenic process.
Ultimately, a comprehensive understanding of Alzheimer’s dis-
ease pathogenesis is essential for the development of effective
treatments and the hope of improving the lives of those affect-
ed by this devastating condition.
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