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Biomarkers such as amyloid beta and tau protein levels in cerebrospinal fluid
and neuroimaging techniques like PET scans can help identify individuals at risk
of developing Alzheimer's disease before the onset of symptoms. Current
treatment approaches for Alzheimer's disease focus on symptom management
and include cholinesterase inhibitors and N-methyl-D-aspartate (NMDA) receptor
antagonists. However, there is currently no cure for Alzheimer's disease.
Emerging research focuses on developing disease-modifying therapies that
target the underlying pathophysiology of Alzheimer's disease. Dementia is a
broader term that encompasses various neurodegenerative diseases, including
Alzheimer's disease. Other types of dementia include vascular dementia, Lewy
body dementia, and frontotemporal dementia. These types of dementia have
distinct pathologies and risk factors, highlighting the importance of accurate
diagnosis and individualized treatment approaches
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INTRODUCTION: Alzheimer's disease and dementia
are two of the most common neurodegenerative
disorders affecting people worldwide. These conditions
have a significant impact on individuals, families, and
society as a whole. The underlying causes of Alzheimer's
disease and dementia are complex and multifactorial,
involving genetic, environmental, and lifestyle factors
[1-2] . The chemical basis of these diseases has been
the subject of intense research in recent years, with the
aim of developing effective prevention and treatment
strategies [3-4].

CHAPTERS: Chemical Basis of Alzheimer's Disease and
Dementia.

The chemical basis of Alzheimer's disease and
dementia involves the accumulation of abnormal
proteins in the brain. The two main proteins involved in
these diseases are amyloid-beta and tau [5-6]. Amyloid-
beta is a protein that is normally present in the brain

but can accumulate and form plaques in Alzheimer's
disease. Tau is a protein that helps stabilize the
structure of neurons in the brain but can become
hyperphosphorylated and form tangles in Alzheimer's
disease and other dementias. The exact mechanisms of
destruction of the interaction between these proteins
are not fully understood, but there are several theories.
One theory suggests that the accumulation of amyloid-
beta triggers a series of events that lead to the
hyperphosphorylation of tau, which then forms tangles.
Another theory suggests that amyloid-beta and tau
interact with each other directly and that the interaction
between these two proteins leads to their misfolding
and aggregation. This interaction could be disrupted by
genetic mutations or environmental factors, leading to
the accumulation of misfolded proteins. There is also
evidence that inflammation and oxidative stress play a
role in the destruction of the interaction between
proteins in Alzheimer's disease and dementia.
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Inflammatory molecules and free radicals can damage
proteins and disrupt their normal function, leading to
misfolding and aggregation.
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Fig.1.Targeted Dephosphorylation of Tau by Phosphorylation Targeting Chimeras

In addition to genetic mutations, inflammation,
and oxidative stress, there is growing evidence to
suggest that environmental factors, such as diet and
pollution, may also contribute to the accumulation of
amyloid-beta and tau proteins in the brain [7-8]. For
example, a high-fat diet has been shown to increase the
production of amyloid-beta in animal models, while
exposure to air pollution has been associated with
increased accumulation of tau proteins in the brains of
mice. Moreover, studies have shown that lifestyle
factors, such as physical exercise, social engagement,
and cognitive stimulation, can reduce the risk of
developing Alzheimer's disease and dementia by
promoting brain health and reducing inflammation and
oxidative stress. Overall, understanding the complex
interplay between genetic, environmental, and lifestyle
factors is critical for developing effective prevention and
treatment strategies for Alzheimer's disease and
dementia. Recent research has shed new light on the
chemical basis of Alzheimer's disease and dementia,
particularly regarding the role of inflammation and

oxidative stress in the accumulation of abnormal
proteins in the brain. For example, a study published in
2021 found that inflammation in the brain can activate
specific enzymes that promote the accumulation of tau
proteins, which can contribute to the development of
Alzheimer's disease and other types of dementia.
Similarly, another study published in 2020 found that
oxidative stress can lead to the formation of toxic forms
of amyloid-beta, which can contribute to the
development of Alzheimer's disease [9-10]. These
findings suggest that targeting inflammation and
oxidative stress pathways may be a promising approach
for preventing or treating Alzheimer's disease and
dementia. Moreover, recent advances in imaging
techniques, such as positron emission tomography
(PET), have enabled researchers to visualize and track
the accumulation of abnormal proteins in the brain in
real-time, providing valuable insights into the
underlying chemical processes involved in the
development of these conditions.
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Fig.2.Synergy between amyloid-p and tau in Alzheimer’s disease

RISK FACTORS FOR ALZHEIMER'S DISEASE AND
DEMENTIA.

Several risk factors have been identified for
Alzheimer's disease and dementia, including genetics,
age, lifestyle, and environmental factors. Genetic
mutations, such as those in the APP, PSEN1, and PSEN2
genes, can increase the risk of developing Alzheimer's
disease. Age is also a significant risk factor, with the risk
of developing the disease increasing significantly after
the age of 65. Lifestyle factors, such as diet, exercise,
and social engagement, may also play a role in the
development of the disease. Environmental factors,
such as air pollution and exposure to pesticides, have
also been linked to an increased risk of Alzheimer's
disease and dementia. Studies have shown that

exposure to fine particulate matter, a type of air
pollution commonly found in urban areas, can increase
the risk of cognitive impairment and dementia.
Similarly, exposure to certain pesticides, such as
organophosphates, has been associated with an
increased risk of Alzheimer's disease. Furthermore,
cardiovascular risk factors, such as hypertension,
diabetes, and high cholesterol, have also been linked to
an increased risk of dementia. These risk factors can
damage blood vessels in the brain, leading to reduced
blood flow and oxygen supply, which can contribute to
cognitive decline [11]. Overall, understanding the
various risk factors associated with Alzheimer's disease
and dementia is critical for developing -effective
prevention and treatment strategies.

Percentage Men

25
20 19.5%
15

10 10.3%

5

(o]

Bl women

21.1%

11.6%

Age 45

I
65

Fig.3.Estimated lifetime risk for Alzheimer’'s dementia, by sex, at ages 45 and 65.

Recent research has further supported the role
of lifestyle factors in the development of Alzheimer's
disease and dementia. For example, a study published
in 2021 found that individuals who followed a
Mediterranean-style diet, which is high in fruits,
vegetables, whole grains, nuts, and healthy fats, had a
lower risk of cognitive decline and dementia. Similarly,
another study published in 2020 found that regular

physical activity, particularly in midlife, was associated
with a lower risk of dementia later in life [12].
Additionally, research has highlighted the importance of
maintaining social connections and engaging in
mentally stimulating activities, such as reading and
playing games, for reducing the risk of cognitive decline
and dementia. Overall, these findings suggest that
adopting healthy lifestyle behaviors can have a
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significant impact on reducing the risk of developing
Alzheimer's disease and dementia.
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Fig.5. Early Detection and Diagnosis of Alzheimer's Disease and Dementia.

Early detection and diagnosis of Alzheimer's
disease and dementia are crucial for effective treatment
and management of the disease. Several diagnostic
tools and tests are available, including cognitive tests,
imaging tests, and biomarker tests. These tests can
detect cognitive impairment and changes in the brain
associated with Alzheimer's disease and dementia.
Recent research has focused on developing more
accurate and reliable diagnostic tools for Alzheimer's
disease and dementia, particularly in the early stages of
the disease. For example, a study published in 2021
found that a new blood test based on plasma
phospholipids, which are molecules involved in cell

membrane structure and function, could accurately
distinguish between individuals with and without
Alzheimer's disease. Another study published in 2020
found that a novel MRI technique called diffusion
kurtosis imaging (DKI) could detect subtle changes in
the brain's white matter that are associated with early
stages of Alzheimer's disease [13]. These findings
suggest that these emerging diagnostic tools could
potentially improve the accuracy and reliability of early
detection and diagnosis of Alzheimer's disease and
dementia, enabling earlier interventions and better
outcomes for patients.
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Treatment Options for Alzheimer's Disease and
Dementia Currently, there is no cure for Alzheimer's
disease and dementia, but several treatment options
are available to manage the symptoms and slow down
the progression of the disease. These treatments
include medications, such as cholinesterase inhibitors
and memantine, and lifestyle interventions, such as
exercise and cognitive training. Emerging research is
also exploring new treatment approaches, including
drugs that target the underlying causes of the disease.
Recent research has also explored the potential of
artificial intelligence (AI) and machine learning
algorithms for improving the accuracy of early detection
and diagnosis of Alzheimer's disease and dementia. For
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example, a study published in 2021 found that a
machine learning algorithm trained on brain MRI images
could accurately predict the risk of developing
Alzheimer's disease in individuals with mild cognitive
impairment, a condition that often precedes Alzheimer's
disease. Another study published in 2020 found that an
AI algorithm could accurately diagnose Alzheimer's
disease and predict disease progression based on the
analysis of brain PET scans [14-15]. These findings
suggest that AI and machine learning could potentially
complement existing diagnostic tools and biomarkers,
providing a more comprehensive and accurate approach
to early detection and diagnosis of Alzheimer's disease
and dementia
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Fig.6.Percentage changes in emergency department visits per 1,000 fee-for-service Medicare
beneficiaries with selected health conditions between 2008 and 2018. Includes Medicare
beneficiaries with a claims-based diagnosis of each chronic condition. Beneficiaries may have
more than one chronic condition. Created from data from U.S. Centers for Medicare & Medicaid
Services

DISCUSSION: Alzheimer's disease and dementia are
complex diseases that require a multidisciplinary
approach to treatment and management. The chemical
basis of these diseases involves the accumulation of
abnormal proteins in the brain, which disrupt normal
brain function. Several risk factors have been identified,
including genetics, age, lifestyle, and environmental
factors. Early detection and diagnosis of the disease are
critical for effective treatment and management. While
there is no cure for Alzheimer's disease and dementia,
several treatment options are available, and emerging
research is exploring new approaches to prevention and
treatment. Alzheimer's disease and dementia are the
leading causes of cognitive decline in the elderly
population. These diseases affect memory, thinking,
behavior, and overall brain function, causing significant
impairment in daily life activities. The abnormal
accumulation of two proteins, beta-amyloid and tau, in
the brain is thought to be the primary cause of
Alzheimer's disease and dementia.

Age is the most significant risk factor for these
diseases, with the prevalence increasing with age.
Genetics also play a role, with several genes being
linked to an increased risk of developing Alzheimer's
disease and dementia. Lifestyle factors, such as diet,
exercise, and social engagement, have also been linked
to the risk of developing these diseases.

Early detection and diagnosis of Alzheimer's
disease and dementia are crucial for effective treatment
and management. Currently, there is no cure for these
diseases, but several treatment options are available to
manage symptoms and improve quality of life. These

include medications, lifestyle modifications, and
therapies such as cognitive behavioral therapy and
occupational therapy.

Emerging research is exploring new approaches
to prevention and treatment, including the development
of drugs that target beta-amyloid and tau, and the use
of non-invasive brain  stimulation techniques.
Additionally, research is focusing on identifying new
biomarkers that can aid in early detection and diagnosis
of these diseases. Overall, @ multidisciplinary approach
to Alzheimer's disease and dementia management is
necessary, involving healthcare professionals from
various disciplines, caregivers, and family members.
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