
Age-related bone loss in mice (a 
mimic of osteoporosis in the elderly) 
can be prevented by eliminating 
senescent cells or suppressing their 
senescence-associated secretory 
phenotype, according to new 
research from the Mayo Clinic. The 
findings — a result of collaboration 
between the laboratories of James 
Kirkland and Sundeep Khosla — 
firmly establish a causal role for 
cellular senescence in the bone loss 
that occurs with ageing.

The investigators used a 
combination of genetic 
(caspase 8‑mediated) and 
pharmacological approaches 
(senolytic drugs (dasatinib plus 
quercetin) or a Janus kinase inhibitor) 
to target senescent cells in old mice 
with established bone loss. 

“Intervening in 20- to 22-month-old 
mice (the equivalent of ~70 years in 
humans) for 2–4 months with each of 
the three approaches resulted in 
higher bone mass and strength, and 
better bone architecture than in 
vehicle-treated mice,” explains 
Khosla. “Furthermore, the beneficial 
skeletal effects of targeting 
senescent cells were due to lower 
bone resorption with either 
maintained (trabecular) or higher 
(cortical) bone formation compared 
with vehicle-treated controls.”

The observed skeletal effects 
(both antiresorptive and anabolic) 
contrast sharply with those of current 
osteoporosis drugs, which inhibit 
bone resorption but concomitantly 
reduce bone formation. Moreover, as 
targeting senescence has been shown 

to both improve insulin sensitivity 
and cardiovascular function, and 
reduce frailty, the approach has the 
potential not only to improve bone 
mass but also to alleviate other 
age-related comorbidities. Having 
established proof of concept with this 
study, the Khosla and Kirkland 
laboratories plan to advance the 
dasatinib–quercetin combination (or 
other promising compounds 
currently under investigation) to 
early-phase clinical trials in humans.
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