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neurodegenerative diseases
Fengju Jia 1* and Xiaoli Shen 2

1 School of Nursing, Medical College of Qingdao University, Qingdao, China, 2 Department of 
Epidemiology and Health Statistics, Medical College of Qingdao University, Qingdao, China

Recently, it is discovered PF4 is a cognitive enhancer that improved the 
cognitive abilities of younger mice and gave older animals their middle-aged 
acuity back. PF4 works by reducing inflammation during the aging process. As 
we all known, aging is undoubtedly the main risk factor of neurodegenerative 
diseases. Furthermore, inflammation has been extensively investigated and 
attracted even more interest. Therefore, the aim of the proposal is to highlight 
the worth of PF4 in inflammaging of neurodegenerative diseases, which might 
provide a potential therapeutic strategy.
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An essential aspect of aging is cognitive decline, which is also a common clinical 
presentation of neurodegenerative diseases (NDDs) such as Parkinson’s and Alzheimer’s 
disease. The precise etiology of NDDs remains enigma. Aging is undoubtedly the main 
risk factor. New advances made in understanding the drivers of central nervous system 
aging May offer an important roadmap to delineating mechanisms of NDDs 
development. Several major molecular hallmarks of brain aging overlap with 
mechanisms implicated in neurodegeneration, such as oxidative damage, protein 
aggregation, and chronic inflammation. Inflammation has been extensively investigated 
and attracted even more interest as a potential cause of NDDs. “Inflammaging” is 
dubbed for a persistent low-grade inflammation linked to aging that May be brought 
on by pro-inflammatory damaged or malfunctioning cells or other heightened innate 
immune system responses. To precisely address the pathophysiology of NDDs, it is 
imperative to elucidate the underlying mechanisms of unfavorable circumstances that 
predispose to neurodegeneration in aging, including the negative influence 
of neuroinflammation.

Recently, Schroer et al. (2023) report platelet factor 4 (PF4), also called platelet-derived 
exerkine CXCL4, is a cognitive enhancer that improved the cognitive abilities of younger mice 
and gave older animals their middle-aged acuity back. The way PF4 works is by reducing 
inflammation during the aging process and improving cognitive function. The authors initially 
discover that PF4 is higher in youthful blood plasma. They also observe systemic treatment of 
exogenous PF4 enhances cognition in old mice, induces molecular alterations associated to 
synaptic plasticity, and decreases age-related hippocampal neuroinflammation. Meanwhile, 
Leiter et al. (2023) and Park et al. (2023) respectively highlight the cognitive enhancement role 
of PF4 in mediating the rejuvenating effects of exercise and longevity factor klotho during 
physiological brain aging.

Lower PF4 levels is observed in elderly peripheral blood (Weng et al., 2024), nevertheless, 
the significance of PF4  in NDDs is yet unknown. It is currently rather challenging to 
determine the molecular mechanistic pathways by which PF4 might exert its anti-aging 
effects in NDDs. Aging and inflammation are the main pathological changes of NDDs. Now 
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studies have shown that PF4 has anti-inflammatory properties as well 
as a resist senility (Hemmer et al., 2024). One possible pathway for 
blood-to-brain communication by which PF4 reverses brain aging is 
via neuroimmune mechanisms (Lemaitre et al., 2023). Additionally, 
PF4 has the ability to bind to and activate the thrombopoietin 
receptor on platelets, which in turn causes platelet aggregation and 
the activation of the janus kinase (JAK)/signal transducers and 
activators of transcription (STAT) signaling pathway (Buka et al., 
2024). Interestingly, abnormal JAK/STAT signaling pathway 
activation or phosphorylation has been linked to NDDs such 
Parkinson’s disease (PD) (Lashgari et  al., 2021; Qin et  al., 2016). 
Therefore, it is speculated that JAK/STAT mediated neuroimmune 
contributes PF4-implicated NDDs.

In order to validate the assessment of PF4 in NDDs and elucidate 
its exact mechanism, more research is aggressively explored (Figure 1). 
Consequently, evaluation of the concentration and activity of PF4 in 
the blood and microglia of patients of NDDs will be fascinating. It is 
noteworthy to resolve the extent to which PF4 are genuinely 
responsible for the causal in cognitive decline of NDDs. Furthermore, 
the exploit of PF4-targeting therapies May be a potential strategy to 
treat NDDs.
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FIGURE 1

Mode diagram of PF4 in neurodegenerative diseases.

Abbreviations: NDDs, neurodegenerative diseases; PF4, platelet factor 4.
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