Context-dependent modulation of brain senescence by senolytics in mouse models of
Alzheimer’s disease and accelerated ageing

Our study investigates the role of cellular senescence in brain ageing and Alzheimer’s disease
and evaluates senolytic therapeutic strategies. We analysed the impact of a senolytic
treatment in two complementary mouse models: 5xFAD mice, representing pathological
amyloid-driven senescence, and SAMP8 mice, modelling physiological ageing-associated
senescence. Five-month-old mice received a chronic intermittent treatment for two months,
and cognitive performance was assessed through behavioural tests of anxiety and recognition
memory. Senescence-associated B-galactosidase, amyloid burden, lysosomal content, and
glial phenotypes were analysed using immunohistochemistry and colorimetric imaging to
characterise senescence markers and glial cell heterogeneity, as well as through ELISAs and
RNAseq.

The senolytic treatment improved cognitive performance in both models, ameliorating both
anxiety phenotypes and memory. In 5XxFAD mice, treatment reduced amyloid plaque burden,
lysosomal accumulation, and modulated microglial response in specific brain regions. In
SAMP8 mice, it altered microglial and oligodendroglial phenotypes, indicating context-
dependent effects on neuroinflammation. Our findings highlight senescence heterogeneity
and support the therapeutic potential of senolytic strategies to mitigate cognitive decline. The
use, in parallel, of two distinct brain senescence paradigms strengthens the translational
potential of our findings.
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