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Abstract: 
Senolytics are a class of drugs that target and eliminate senescent cells, which are cells that have entered a 
state of permanent cell cycle arrest and accumulate with age. Alzheimer's disease is characterized by the 
accumulation of senescent cells in the brain, which contribute to disease progression and cognitive decline. 
Senolytics therapy has shown promise in preclinical studies as a potential treatment for Alzheimer's disease 
by reducing senescent cell burden and improving cognitive function. The most well-studied senolytics 
agents in Alzheimer's disease are dasatinib, quercetin, and fisetin, which have been shown to selectively 
eliminate senescent cells while sparing healthy cells.  
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Introduction 
The senolytics in Alzheimer's disease (AD) is fast developing, as many studies investigate the possibility of 
serological biomarkers to enhance diagnosis, track the course of the illness, and forecast treatment 
outcome1. Protein-based indicators that can be seen in blood serum or plasma are referred to as Senolytics2. 
These biomarkers have the ability to diagnose individuals who are at greater risk of developing AD in 
addition to track the course of the disease and forecast the extent to which a treatment will be effective. The 
potential of senolytics to supplement conventional diagnostic techniques3, like neuroimaging and cognitive 
testing, which are frequently intrusive, costly, and might fail to detect the disease in its early stages, is the 
reason why makes these tests of such significance4. 
 

Hallmark of Alzheimer's disease 
 The state of senolytics in Alzheimer's disease currently have been found and explored. Amyloid-β (Aβ) is 
a hallmark of Alzheimer's disease (AD) 5, and its levels in cerebrospinal fluid have been extensively 
studied, with lower levels found in the serum of AD patients compared to healthy controls despite the 
invasive nature of cerebrospinal fluid collection.Tau protein is another protein associated with AD 
pathology, and elevated serum tau levels have been linked to AD diagnosis and severity6. Phosphorylated 
tau (p-tau) is a marker of tau hyper phosphorylation, a characteristic of AD, and elevated serum p-tau 
levels have been found in AD patients7. S100B is a calcium-binding protein involved in neuronal injury 
and death, and elevated serum S100B levels have been linked to AD diagnosis and cognitive 
decline8.Neurofilament light chain (NfL) is a protein involved in neuronal damage and degeneration, and 
elevated serum NfL levels have been found in AD patients, potentially serving as a biomarker for disease 
progression9.YKL-40 is a chitinase-like protein involved in inflammation and tissue remodelling, and 
elevated serum YKL-40 levels have been linked to AD diagnosis and cognitive decline10.  
Glycated haemoglobin (HbA1c) is a marker of glucose metabolism, and elevated serum HbA1c levels have 
been linked to AD diagnosis and cognitive decline11. Despite the promise of senolytics in AD, several 
challenges need to be addressed on Standardization of biomarker assays across different laboratories and 
countries are essential for accurate diagnosis and monitoring12. The sensitivity and specificity of senolytics 
need to be improved to ensure accurate diagnosis and minimize false positives/negatives.  
Combination of senolytics with other biomarkers, such as neuroimaging or CSF-based biomarkers, may 
improve diagnostic accuracy13. Large-scale clinical trials are needed to validate the efficacy and safety of 
senolytics as diagnostic tools or therapeutic targets. In conclusion, the landscape of senolytics in 
Alzheimer's disease is rapidly evolving, with numerous studies exploring the potential of these biomarkers 
to improve diagnosis, monitoring, and treatment response14. While challenges remain, the development of 
senolytics has the potential to revolutionize the diagnosis and management of AD15

. 
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Alzheimer's disease is a devastating condition that impacts millions of individuals globally, leading to 
substantial cognitive deterioration, memory impairment, and shifts in behaviour16. Although there have 
been notable advancements in research and therapy, Alzheimer's continues to pose a significant public 
health dilemma17. This review is intended to offer an outline of the current state of Alzheimer's disease, 
encompassing its epidemiology, pathology, diagnosis, and treatment choices18. 
 
Time-Series Analysis 
Alzheimer's disease is responsible for the majority of dementia cases, making up 60-80% of all instances19. 
It impacts around 5.8 million individuals in the United States and more than 50 million people globally20. 
The likelihood of developing Alzheimer's rises with age, with most cases occurring in those aged 65 and 
older21. Additionally, having a family history of the disease, particularly with first-degree relatives (parents 
or siblings), increases the risk by 2-3 times compared to the general population22. 
The prevalence of Alzheimer's disease has increased steadily over the years, from 2.8 million cases in 1991 
to 10.5 million cases in 2024, with a significant jump in the last few years23. Meanwhile, the mortality rate 
from Alzheimer's disease has decreased, from 110.6 deaths per 100,000 populations in 1991 to 70.5 deaths 
per 100,000 populations in 2024, likely due to improved medical care and treatment options24. The 
incidence rate of Alzheimer's disease has also been increasing, from 133.1 new cases per 100,000 
populations in 1991 to 225.7 new cases per 100,000 populations in 2024, likely due to the aging of the 
population and the increasing prevalence of risk factors such as diabetes and hypertension25. 
 
Unravelling the Mysteries of Alzheimer's: Aβ and Tau Proteins 
The accumulation of beta-amyloid (Aβ) and tau proteins characterizes Alzheimer's disease26. Aβ peptides 
are produced by the proteolytic cleavage of amyloid precursor protein (APP) and come together to create 
insoluble fibrils, which are harmful to neurons27. Tau protein is a microtubule-associated protein that 
undergoes hyper phosphorylation and forms neurofibrillary tangles (NFTs), disrupting regular neuronal 
function28. 
 

Neurocognitive diagnosis of Alzheimer's disease 
Alzheimer's disease diagnosis presents a challenge due to the absence of definitive tests. Diagnosis 

usually involves a blend of clinical assessment, medical background, lab examinations, and imaging 
research29. Clinical assessment includes the evaluation of cognitive function, behaviour, and daily 
functioning. Lab tests might encompass blood assessments to exclude alternative causes of cognitive 
deterioration, like vitamin deficiencies or infections. Imaging research, such as MRI or PET scans, can be 
utilized to detect brain atrophy patterns or Aβ accumulation30. 
 

Multimodal therapy for Alzheimer's disease 
Alzheimer's disease currently lacks effective treatments that can halt its progression. Nevertheless, there 
are multiple medications to address symptoms like memory loss, confusion, and agitation31. Cholinesterase 
inhibitors (Donepezil, Rivastigmine) and Memantine (NMDA receptor antagonist) are frequently 
prescribed to manage cognitive decline and behavioural disturbances. Additionally, lifestyle adjustments 
including exercise, social interaction, and cognitive stimulation may offer relief from these symptoms. 
Several emerging therapies are being developed to target the underlying pathology of Alzheimer's disease, 
offering promising new approaches to combat the disease. These therapies include Aβ immunotherapies, 
which stimulate the immune system to clear Aβ from the brain, as well as tau-targeting therapies that 
prevent or reverse tau aggregation. Additionally, gene therapies aim to restore normal APP or tau function, 
while stem cell therapies use stem cells to repair or replace damaged neurons32. Furthermore, 
neuroprotective agents are designed to reduce oxidative stress and inflammation in the brain, providing a 
multi-faceted approach to tackling the complex disease. 
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Vulnerability to Alzheimer's disease 
As people age, the risk of developing Alzheimer's increases significantly, with the likelihood of developing 
the disease doubling every 5 years after age 65. Family history also plays a role, as having a first-degree 
relative with Alzheimer's increases an individual's risk, while certain genetic mutations, such as APOE ε4, 
can significantly increase the risk33. Additionally, lifestyle factors may contribute to an increased risk, 
including physical inactivity, social isolation and loneliness, a history of cognitive decline or mild 
cognitive impairment, and medical conditions such as hypertension, diabetes, heart disease, depression, and 
sleep apnea. However, it's essential to note that many people with one or more of these risk factors do not 
develop Alzheimer's, and many people without these risk factors do develop the disease34. By 
understanding these risk factors, individuals can take steps to reduce their risk and maintain healthy brain 
function throughout their lives. 
While there are no definitive ways to prevent Alzheimer's disease, several strategies may help reduce the 
risk. Lifestyle modifications such as regular exercise, social engagement, and cognitive stimulation can 
help build cognitive reserve and promote brain health35. Dietary interventions like consuming omega-3 
fatty acids, antioxidants, and following a Mediterranean diet may also help reduce inflammation and 
oxidative stress, which are associated with the disease. Additionally, engaging in mentally stimulating 
activities like puzzles, learning new skills, or playing strategy games can help build cognitive reserve and 
delay cognitive decline36. Adequate sleep is also essential for cognitive health, and sleep deprivation can 
exacerbate cognitive decline. Furthermore, managing stress through relaxation techniques or meditation 
can help reduce the negative effects of chronic stress on brain health. By incorporating these strategies into 
daily life, individuals may be able to reduce their risk of developing Alzheimer's disease or slow down its 
progression37. 
Ongoing research is being conducted on Alzheimer's disease, with several promising areas of investigation 
for future directions. Researchers are exploring several promising approaches to develop new treatments 
for neurodegenerative diseases, including biomarkers that can accurately diagnose the condition at its 
earliest stages, personalized medicine that tailors treatments to an individual patient's unique genetic 
profile, stem cell therapies that aim to repair or replace damaged neurons, neuroprotective compounds that 
shield against neuronal damage, and combination therapies that bring together multiple therapeutic 
approaches to achieve better outcomes.  
Alzheimer's disease is a significant public health concern, affecting over 5.8 million people in the United 
States alone. The disease is characterized by the accumulation of beta-amyloid plaques and tau tangles in 
the brain, leading to progressive cognitive decline and memory loss38. Diagnosis can be challenging, but 
researchers are developing new diagnostic tools and biomarkers to improve diagnosis and monitor disease 
progression. While there are no effective treatments yet, emerging therapies show promise, including 
immunotherapies and approaches that aim to slow down disease progression. Understanding the risk 
factors, such as age, genetics, and lifestyle factors like physical inactivity and smoking can help reduce risk 
and delay onset of symptoms. To make progress in treating Alzheimer’s continued research into its 
underlying causes is crucial, enabling the development of more effective treatments and improving 
diagnosis and treatment options in the future. 
Alzheimer's disease is an advancing neurological condition that predominantly impacts elderly individuals, 
resulting in a decline in cognitive abilities and loss of memory. It is the primary type of dementia, marked 
by the gradual decline in brain function. Signs typically start with minor memory gaps and can develop into 
significant difficulties in communication, logical thinking, and daily activities39 . 
Age, genetics, and lifestyle factors are all risk factors associated with the development of Alzheimer's 
disease. Although there is no current cure, there are various treatments and interventions available to help 
manage symptoms and enhance the quality of life for individuals affected40. Early diagnosis and support 
play a crucial role in effectively managing the disease. If you have specific inquiries or require more 
detailed information, please feel free to ask. 
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A group of compounds known as senolytics are designed to target and remove senescent cells, which are 
cells that have ceased dividing and contribute to the process of aging and age-related diseases, such as 
Alzheimer's disease. 
 

Senolytics Therapy and its implication  
Dasatinib, a small molecule kinase inhibitor, has been shown to reduce senescent cell burden in the brain 
and improve cognitive function in animal models of Alzheimer's disease41. Quercetin, a plant-derived 
polyphenol, has been shown to selectively eliminate senescent cells in the brain and improve cognitive 
function in animal models of Alzheimer's disease. Fisetin, a flavonoid found in fruits and vegetables, has 
been shown to reduce senescent cell burden in the brain and improve cognitive function in animal models 
of Alzheimer's disease42.  
Clinical trials are underway to evaluate the safety and efficacy of senolytics therapy in Alzheimer's disease, 
with the first human trial having been completed in 2020.The landscape of senolytics in Alzheimer's 
disease is rapidly evolving, with multiple clinical trials underway to evaluate the potential of these 
therapies as a treatment for this devastating disease43. Overall, senolytics therapy holds significant promise 
as a potential treatment for Alzheimer's disease, offering a new approach to targeting the underlying 
biology of the disease. 
Senescent cells in Alzheimer's can cause inflammation and interfere with regular cellular communication, 
which could worsen neurodegeneration44.Research suggests that the build-up of senescent cells in the brain 
could contribute to the advancement of Alzheimer's disease. Employing senolytics to eliminate these cells 
may help diminish inflammation and enhance cognitive abilities. This strategy remains in the research 
phase, and although preliminary studies indicate potential benefits, additional investigation is required to 
comprehensively grasp the underlying mechanisms and the possible therapeutic advantages of senolytics 
within Alzheimer's signalling pathways45.  
 

Neuropathological studies of Alzheimer’s disease 

Chronic inflammation in the brain exacerbates neurodegeneration and cognitive decline, while synaptic 
loss and dysfunction impair communication between neurons46. As the disease progresses, brain regions 
involved in memory and learning undergo atrophy, leading to physical shrinkage of the brain. Changes in 
neurotransmitter systems, particularly acetylcholine, also contribute to cognitive decline.  
The cumulative effects of neurodegeneration, inflammation, and synaptic dysfunction lead to various 
cognitive impairments, including difficulties with memory, problem-solving, and language47.  
Additionally, individuals with Alzheimer's may experience behavioural and psychological symptoms such 
as depression, anxiety, and agitation, which can further complicate the management of the disease. Co-
occurring neurodegenerative disorders such as Parkinson's disease or vascular dementia can also 
complicate symptoms and treatment approaches. 
The cumulative effects of Alzheimer's on the nervous system can significantly impact an individual's 
quality of life, including challenges in daily living, social interactions, and emotional well-being48. 
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Fig.2. Targeting Beta amyloid plaque with Senolytics 

 
Alzheimer's disease is characterized by the progressive degeneration of neurons in the brain, leading to a 
decline in cognitive functions such as memory, reasoning, and language skills. This neurodegeneration is 
accompanied by the accumulation of abnormal protein deposits, including amyloid plaques and tau tangles, 
which disrupt communication between neurons and contribute to cell death. Additionally, chronic 
inflammation in the brain exacerbates neurodegeneration and cognitive decline50. 
The disease also affects synapses, the connections between neurons, leading to synaptic dysfunction and 
impairing communication between neurons51. This results in memory loss and other cognitive deficits. 
Furthermore, Alzheimer's disease is associated with changes in neurotransmitter systems, particularly 
acetylcholine, which is crucial for memory and learning. The loss of cholinergic neurons contributes to 
cognitive decline. As the disease progresses, brain regions involved in memory and learning undergo 
atrophy, leading to physical shrinkage of the brain52. 
The cumulative effects of Alzheimer's on the nervous system can have significant impacts on an 
individual's quality of life, including challenges in daily living, social interactions, and emotional well-
being. The disease can also coexist with other neurodegenerative disorders, such as Parkinson's disease or 
vascular dementia, complicating symptoms and treatment approaches53. Behavioural and psychological 
symptoms, such as depression, anxiety, and agitation, are also common in individuals with Alzheimer's 
disease, further complicating the management of the disease. 
The global population of older individuals is on a consistent rise. According to estimates from the World 
Health Organization (WHO), by the year 2030, approximately 1 in 6 individuals, equating to 2.1 billion 
people, will be aged 60 or older. Chronological age serves as a primary indicator for the majority of 
diseases that contribute significantly to morbidity, mortality, and healthcare expenditures across various 
economic strata, including low-, middle, and high-income nations. 
The process of aging unfolds throughout an individual's life and can be particularly pronounced at the 
etiological sites of numerous acute and chronic illnesses, even in paediatric populations. Notably, 
fundamental aging processes may commence prior to conception, as evidenced by the association of aged 
oocytes with conditions such as Down syndrome.  
A key aging mechanism that has garnered considerable interest is cellular senescence. The accumulation of 
senescent cells occurs with aging and is observed at pathological sites associated with various disorders54. 
Following the initial reports of senolytics drugs agents designed to selectively target and eliminate 
senescent cells in 2015; encouraging outcomes from preclinical investigations have paved the way for 
early-phase clinical trials assessing the safety and effectiveness of these senolytics, with several studies 
now published. 
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Fig.2. Threshold theory of senolytics 

 

 
 

                           
Conclusion 
Senescent cells have been associated in CNS pathology, according to an expanding body of research55. 
Nevertheless, there are differences over whether multiple cell types or just one specific cell type is at 
mistake. This could be explained that induce neuropathology using various stressors, as well as various 
senolytics drugs that have been identified. 
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