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Determination of bone turnover markers 

All bone turnover markers were quantified following the manufacturer’s guidelines and reference 

ranges (BAP: 1-75µg/L; P1NP: premenopausal females 15.1–58.6 μg/L, postmenopausal 

females 16.3–73.9 μg/L, males >50 years 15.1– 58.6 μg/L; DKK1: 1.7-160pmol/L; sclerostin: 

7.5-240pmol/L; TRAP5b: 0.5-10.0U/L; βCTX: premenopausal females 25–573 ng/L, 

postmenopausal females 104–1008 ng/L, males >50 years 0–854 ng/L). BAP was quantified in 

50µl serum by chemiluminescence on the IDS iSYS analyser (ImmunoDiagnostic Systems - 

Boldon, Tyne and Wear, UK). P1NP and βCTX were quantified by electrochemiluminescent 

immunoassay on the Elecsys 2010 analyser (Roche Diagnostics, Lewes, UK). DKK-1 and 

sclerostin levels were measured in 20µl serum using a manual Biomedica ELISA, purchased 

from Oxford Biosystems Cadama (Wheatley, Oxford, UK), a UK distributor for Biomedica 

Medizinprodukte (Vienna, Austria). TRAP-5b was measured in 100µl serum by a manual IDS 

ELISA (ImmunoDiagnostic Systems - Boldon, Tyne and Wear, UK). This method specifically 

measured TRAP isoform 5b activity freshly liberated from osteoclasts. 

 


