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Osteocyte-derived sclerostin impairs 
cognitive function during ageing and 
Alzheimer’s disease progression
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Ageing increases susceptibility t o n eu ro de ge ne rative disorders, such as 
Alzheimer’s disease (AD). Serum levels of sclerostin, an osteocyte-derived 
Wnt–β-catenin signalling antagonist, increase with age and inhibit o st eo-
bl as to ge nesis. As Wnt–β-catenin signalling acts as a protective mechanism 
for memory, we hypothesize that osteocyte-derived sclerostin can impact 
cognitive function under pathological conditions. Here we show that 
osteocyte-derived sclerostin can cross the blood–brain barrier of old 
mice, where it can dysregulate Wnt–β-catenin signalling. Gain-of-function 
and loss-of-function experiments show that abnormally elevated 
osteocyte-derived sclerostin impairs synaptic plasticity and memory in 
old mice of both sexes. Mechanistically, sclerostin increases amyloid β (Aβ) 
production through β-catenin–β-secretase 1 (BACE1) signalling, indicating 
a functional role for sclerostin in AD. Accordingly, high sclerostin levels 
in patients with AD of both sexes are associated with severe cognitive 
impairment, which is in line with the acceleration of Αβ production in 
an AD mouse model with bone-specific overexpression of sclerostin. 
Thus, we demonstrate osteocyte-derived sclerostin-mediated bone–
brain crosstalk, which could serve as a target for developing therapeutic 
interventions against AD.

Ageing accelerates cognitive impairment and increases susceptibility 
to neurodegenerative disorders, especially Alzheimer’s disease (AD)1–3. 
During ageing, a reduction in neurogenesis capability, synaptic strength 
and function occurs3,4, whereas how ageing leads to these neural patho-
logical manifestations is still elusive. Although many age-associated 
changes in the brain may be the result of brain-localized mechanisms of 
ageing5,6, we asked whether changes in the endocrinological systems of 
the brain or plasma could reveal aspects of brain ageing and cognitive 

impairment7. Indeed, such changes in neuroendocrine factors in cer-
ebrospinal fluid are abundant with ageing and disease8–10; however, 
factors secreted from other organs, including the liver, muscle and 
gut, among others, can also affect hippocampal function11–13.

Emerging evidence suggests that bone may function as a new 
endocrine organ in addition to supporting the body, protecting soft 
organs and facilitating movement14. Bone can secrete multiple factors, 
including osteocalcin (OCN), fibroblast growth factor 23 (FGF23) 
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