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Background: Alzheimer’s disease (AD) is a neurodegenerative 

disease and the most common form of dementia. It is largely 

recognized that AD is a multifactorial and complex pathology, but its 

exact aetiology remains elusive. In the last years, increasing 

evidence suggests that platelets might contribute to AD pathology, 

particularly in the onset and development of cerebral amyloid 

angiopathy (CAA). Nevertheless, it remains unclear whether platelets 

might as well have a role in AD independent of CAA. To better 

comprehend the potential involvement of platelets in AD pathology, 

we investigated the spatial distribution of platelets within the brain as 

well as the activation status and morphology of circulating platelets in 

APP Swedish PS1 ΔE9 mice (APP-PS1), an AD transgenic mouse 

model with a severe amyloid plaque formation but no CAA pathology. 

Methods: Platelet spatial location in relation to cerebral blood 

vessels was assessed by immunohistochemistry in brain tissue of 

14-months-old APP-PS1 mice and wild-type (WT) age-matched 

control animals. Characterization of platelet morphology and activa-

tion status was performed in blood isolated platelets by transmission 

electron microscopy and flow cytometry, respectively. 

Results: In APP-PS1 mice, a significantly higher percentage of 

platelets was observed outside the cerebral blood vessels in 

comparison with WT age-matched controls. In the brain, APP-PS1 

platelets displayed typical features of platelet activation, i. e. expres-

sion of CD62P activation marker and membrane elongations, and 

were observed in tight interaction with astrocytes. Importantly, 

platelets in the bloodstream of APP-PS1 mice were already activated. 

Moreover, compared to WT platelets, APP-PS1 circulating platelets 

had significantly smaller surface area and presented abnormalities at 

the ultrastructural level, showing a trend towards an enlarged open 

canalicular system (OCS). 

Discussion: These results demonstrate that platelets in the context 

of AD are activated, extravasate and invade the brain. Whether 

platelets have a beneficial or a detrimental function in AD brains 

remains completely unknown, but these findings certainly provide a 

base for future developments. 
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