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Musculoskeletal disease

Osteoporosis Low-density 
lipoprotein receptor–
related protein 5 
(LRP5); tryptophan 
hydroxylase 1 
(TPH1)

Studies in mice and in humans suggest that LRP5 
agonists or TPH1 inhibitors could be useful for 
treating osteoporosis. Lrp5 knockout mice had 
higher levels of serum serotonin and less osteoblast 
proliferation than wild-type mice. Lrp5 knockouts 
also had higher levels of intestinal Tph1, a key 
enzyme in serotonin biosynthesis, than wild-type 
mice. Pharmacological blockade of serotonin 
synthesis decreased bone loss in Lrp5 knockout 
mice compared with that seen in mock-treated 
controls. Next steps include developing nontoxic 
LRP5 agonists and TPH1 inhibitors and exploring 
the role of intestine-derived serotonin in bone 
growth.
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