
J Neurol Neurosci©

17 (1) 2026 : 001-002 • Opinion

- 1

Alzheimer's disease and beyond understanding the mechanisms of 
degeneration 

Xuan Gao*

Department of Neurosurgery, Nanjing Drum Tower Hospital, The Affiliated Hospital of Nanjing University Medical School, Nanjing 210008, China

Word count: 853 Tables: 00 Figures: 00 References: 00

Address for correspondence:

Xuan Gao,
Department of Neurosurgery, 
Nanjing Drum Tower Hospital, The Affiliated Hospital of Nanjing University Medical 
School, 
Nanjing, China; 
E-mail: Xuan.gao@gmail.com

Received: 29.11.2024, Manuscript No. IPJNN-24-15385; Editor assigned: 
03.12.2024, PreQC No. IPJNN-24-15385 (PQ); Reviewed: 17.12.2024, QC 
No. IPJNN-24-15385; Revised: 06.02.2026, Manuscript No. IPJNN-24-15385 
(R); Published: 13.02.2026

INTRODUCTION

   Alzheimer’s Disease (AD) stands as a formidable challenge in 
the realm of neurology and gerontology, representing the most 
common form of dementia among the elderly. It is a progressive 
neurodegenerative disorder characterized by cognitive decline, 
memory loss, and behavioral changes. However, understanding 
Alzheimer’s involves delving deeper into the intricate mechanisms 
of brain degeneration, which also provides insights into other 
neurodegenerative diseases.

DESCRIPTION
The pathophysiology of Alzheimer's disease

   At the heart of Alzheimer's disease lies a complex interplay of 
genetic, environmental, and lifestyle factors that culminate in 
neurodegeneration. The hallmark features of AD include the 
accumulation of amyloid-beta plaques and tau tangles in the brain. 
Amyloid-beta is a peptide formed by the cleavage of the Amyloid 
Precursor Protein (APP). Under normal circumstances, APP is 
involved in neuronal growth and repair. However, in Alzheimer’s, an 
imbalance occurs, leading to the overproduction and aggregation of 
amyloid-beta into insoluble plaques. These plaques disrupt cell-to-
cell communication and initiate inflammatory processes, causing 
neuronal injury and death. While amyloid-beta accumulation 
is critical, tau protein abnormalities also play a significant role 
in AD. Tau is a protein that stabilizes microtubules in neurons, 
essential for maintaining cell structure and transport mechanisms. 
In Alzheimer’s, tau undergoes hyperphosphorylation, leading to 
the formation of neurofibrillary tangles. These tangles contribute to 
synaptic dysfunction and ultimately neuronal death.

   Neuroinflammation is another critical component of AD 
pathology. The brain’s immune response, primarily mediated by 
microglia, becomes dysregulated in Alzheimer’s. While microglia 
play a role in clearing amyloid-beta, their chronic activation leads 
to the release of pro-inflammatory cytokines. This creates a vicious 
cycle that exacerbates neuronal damage and cognitive decline. 
Genetics significantly influences the risk and progression of 
Alzheimer’s disease. The presence of the Apolipoprotein (APOE) ε4 
allele is the most established genetic risk factor. Individuals carrying 
one or two copies of this allele are at a higher risk of developing 
AD, and if they do, it typically manifests earlier. However, the 
genetic landscape of AD is complex, with numerous other genes 
implicated, including those involved in lipid metabolism and 
synaptic function.

     While genetic predisposition plays a crucial role, environmental 
and lifestyle factors significantly contribute to the onset and 
progression of Alzheimer’s. Diet, physical activity, social engagement, 
and cognitive stimulation can either mitigate or exacerbate the risk 
of cognitive decline. Emerging evidence suggests that diets rich 
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in antioxidants, such as the Mediterranean diet, can reduce the 
risk of developing AD. Foods high in omega-3 fatty acids, such 
as fish, nuts, and seeds, may also provide neuroprotective effects. 
Conversely, high sugar and saturated fat intake have been associated 
with increased risk.

   Regular physical exercise has been shown to promote brain 
health, enhance neurogenesis, and improve cognitive function. 
Exercise may reduce the risk of developing Alzheimer's by 
decreasing the accumulation of amyloid-beta and improving overall 
cardiovascular health, which is closely linked to brain health. 
Lifelong learning and social interactions can enhance cognitive 
reserve, providing a buffer against the cognitive decline associated 
with Alzheimer’s. While Alzheimer’s disease is the most recognized 
form of dementia, understanding its mechanisms sheds light on 
other neurodegenerative disorders, such as Parkinson’s disease 
(PD), Huntington’s Disease (HD), and Frontotemporal Dementia 
(FTD).

Current research and future directions

    Research into Alzheimer’s disease and related neurodegenerative 
disorders is rapidly evolving. A multifaceted approach, integrating 
genetics, molecular biology, and clinical insights, is crucial for 
advancing our understanding of these conditions. Identifying 
reliable biomarkers for early diagnosis and monitoring of AD 

progression is a major focus. Biomarkers derived from Cerebrospinal 
Fluid (CSF) and imaging techniques, such as Positron Emission 
Tomography (PET) scans, allow for the detection of amyloid-beta 
and tau deposits in living individuals. Early identification can lead 
to timely interventions and better management of the disease. 
Traditional approaches to AD treatment have primarily focused on 
symptomatic relief. 

CONCLUSION
    Alzheimer’s disease is a multifaceted and complex disorder, with 
mechanisms of degeneration that offer insights not only into its 
pathology but also into the broader category of neurodegenerative 
diseases. As research advances, understanding the intricate web 
of genetic, environmental, and lifestyle factors will be pivotal in 
developing effective interventions and improving the quality 
of life for those affected by Alzheimer’s and related conditions. 
Emphasizing a proactive approach through lifestyle choices and 
medical interventions will be essential in combating the rising tide 
of neurodegenerative diseases in our aging population. As we look 
to the future, collaboration across disciplines-neurology, genetics, 
nutrition, and psychology-will be key in unraveling the mysteries 
of Alzheimer's and beyond, leading to breakthroughs in treatment 
and prevention strategies that can offer hope for millions.


