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Pathological mechanism of dementia caused by aging of brain immune system
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Alzheimer®s disease (AD) is _a progressive neurodegenerative disease
characterized by a decline in cognitive function, with aging being a major risk factor. However, the
impact of aging on the pathophysiology of AD in relation to the immune system remains unclear. In

this study, we aimed to elucidate the effects of immune aging on AD pathophysiology and its
underlying molecular mechanisms. We found that aged brain macrophages accelerate AD pathology by
increasing the expression of Nlrp3.



(Alzheimer’s disease: AD)

AD
65 7 AD
65 AD
AD
AD
AD CD4* T
AD (Lonneman et al., Proc Natl
Acad Sci U SA., 2020) AD
CD8'T
(Gata et
al., Nature, 2020; Jin et al., Nat. Neurosci., 2021) AD
AD AD
AD
AD
APPNL-GF (Saito et al., Nat. Neurosci., 2014) APPNL-GF
(AB) (Amyloid precursor protein: APP)
APPNL-GF
AD
CD45*
single cell RNA-seq 1
Single cell RNA-seq NIrp3
CRISPR-Cas9 APPNL-GF Nirp3
AD
1 AD
APPNL-GF
CAG-GFP
97% APPNL-GF
(APP-O)
APPNL-GF (APP-Y) APPNL-GF
APP-O
APP-O APP-Y
AD
2. NIrp3
AD APP-Y, APP-O
singlecell RNA-seq CD4*T ,CD8"'T ,B NK
gene ontology (GO ) ’cell migration’, ‘cell motility’, ‘inflammatory
responses’ GO term

NIrp3

NLR family pyrin domain-containing protein 3 (NLRP3)

18 IL-18

NLRP3 AD

NIrp3

APC, caspase-1 IL-



3. NIrp3 AD

NIrp3  AD
CRISPR-Cas9 NIrp3 NIrp3
gRNA APPNL-GF AD
DNA RNA DNA Nirp3  mRNA
NIrp3 NIrp3
NIrp3
AD NLRP3 IL-13  IL-
18 AB
(Velagapudi et al., Eur. J. Nutr., 2016; Sutinen et al., J. Neuroinflammation, 2012) APPNL-GF
NLRP3 AD
(Srinivasan et al., Front. Immunol., 2024) NLRP3
APPNL-GF NLRP3
AD
NLRP3 AD

AD



6NC

2023




