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Neuroprotective mechanisms of exercise and the importance
of fitness for healthy brain ageing
Atefe RTari*, Tara L Walker*, Aleksi M Huuha, Sigrid B Sando, Ulrik Wisloff

Ageing is a scientifically fascinating and complex biological occurrence characterised by morphological and functional
changes due to accumulated molecular and cellular damage impairing tissue and organ function. Ageing is often
accompanied by cognitive decline but is also the biggest known risk factor for Alzheimer’s disease, the most common
form of dementia. Emerging evidence suggests that sedentary and unhealthy lifestyles accelerate brain ageing, while
regular physical activity, high cardiorespiratory fitness (CRF), or a combination of both, can mitigate cognitive
impairment and reduce dementia risk. The purpose of this Review is to explore the neuroprotective mechanisms of
endurance exercise and highlight the importance of CRF in promoting healthy brain ageing. Key findings show how
CRF mediates the neuroprotective effects of exercise via mechanisms such as improved cerebral blood flow, reduced
inflammation, and enhanced neuroplasticity. We summarise evidence supporting the integration of endurance
exercise that enhances CRF into public health initiatives as a preventive measure against age-related cognitive decline.
Additionally, we address important challenges such as lack of long-term studies with harmonised study designs
across preclinical and clinical settings, employing carefully controlled and repeatable exercise protocols, and outline
directions for future research.

CrossMarg

Lancet 2025; 405:1093-118
*loint first authors
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Faculty of Medicine and Health
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Norwegian University of
Science and Technology,
Trondheim, Norway;
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