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DESCRIPTION

Alzheimer’s disease stands as one of the most challenging
and prevalent neurodegenerative disorders affecting millions
worldwide, predominantly among the elderly. This progressive
condition relentlessly erodes memory, cognition, and
eventually, the ability to perform daily tasks. As research delves
deeper into its complexities, the quest for effective treatments
and, ultimately, a cure intensifies. The hallmark pathology of
Alzheimer’s disease involves the accumulation of amyloid-
beta plaques and tau protein tangles in the brain. These
abnormalities disrupt neuronal function, leading to cognitive
decline and behavioral changes. Initially affecting memory,
Alzheimer’s gradually impairs judgment, language skills, and
spatial awareness as it progresses through its stages. Current
treatments primarily focus on managing symptoms rather than
halting disease progression. Cholinesterase inhibitors such as
donepezil and rivastigmine aim to improve communication
between nerve cells by increasing acetylcholine levels, a
neurotransmitter crucial for memory and learning. These
medications provide modest cognitive benefits in the early
to moderate stages of Alzheimer’s but do not alter the
underlying disease course. Memantine, an NMDA receptor
antagonist, works differently by regulating glutamate activity,
another neurotransmitter involved in cognitive functions. It
helps moderate symptoms in moderate to severe Alzheimer’s
disease and is often used in combination with cholinesterase
inhibitors to enhance treatment efficacy. However, the pursuit
of disease-modifying therapies that can alter Alzheimer’s
progression remains a major scientific challenge. Aducanumab,
a monoclonal antibody targeting amyloid-beta plaques, gained
FDA approval amidst controversy. While clinical trials showed
it could reduce amyloid-beta levels, its impact on cognitive
decline remains debated within the medical community.
Research into tau-targeting therapies also shows promise.
Tau proteins stabilize microtubules in neurons, and abnormal
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tau tangles contribute to neurodegeneration. Drugs aiming to
prevent tau aggregation or promote its clearance represent
another avenue of exploration in Alzheimer’s treatment.
Beyond these approaches, researchers are investigating the
role of neuroinflammation and the gut-brain axis in Alzheimer’s
pathology. Inflammation in the brain may exacerbate neuronal
damage, prompting exploration into anti-inflammatory
treatments. Furthermore, emerging evidence suggests that gut
microbiota influence brain health, potentially offering novel
therapeutic targets. Innovative therapies such as gene therapy
and stem cell therapy also hold promise. Gene therapy aims
to correct genetic mutations associated with Alzheimer’s,
while stem cell therapy explores neuronal regeneration and
repair possibilities. These experimental approaches offer hope
for more targeted and effective treatments in the future. The
impact of Alzheimer’s disease extends beyond the individual
affected, profoundly impacting families and caregivers. The
emotional and financial burdens are substantial, emphasizing
the urgent need for continued research and support for affected
individuals and their loved ones. As the global population
ages, the prevalence of Alzheimer’s disease continues to
rise, underscoring the importance of ongoing research
efforts. Collaborative initiatives between scientists, clinicians,
caregivers, and policymakers are essential to advancing
understanding, improving diagnosis, and developing effective
treatments. The journey towards defeating Alzheimer’s
disease is complex and multifaceted, requiring perseverance,
innovation, and compassion.
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