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Abstract 

The process of bone turnover displays variations over 24 hours, with C-terminal cross-linked 

telopeptide of type 1 collagen (CTX) and osteocalcin exhibiting a nadir in the afternoon and a peak in 

the night. In contrast, N-terminal propeptide of type 1 procollagen (P1NP) did not display an apparent 

24-hour rhythm. Other emerging novel biomarkers of bone, sclerostin and Dickkopf-related protein 1 

(DKK1), are markers of osteocyte activity with limited data available regarding their 24-hour profiles. 

In this study, we aimed to extend available data on 24-hour profiles of CTX, osteocalcin, and P1NP 

and to assess the 24-hour profiles of sclerostin and DKK1 in healthy older men and women and to 

compare these between men and women. We measured these five bone markers in EDTA plasma 

collected every 4 hours during 24 hours in 37 healthy older men and women (range 52–76 years). 

Differences between time points were determined using repeated measures ANOVA and cosinor 

analyses were performed to determine circadian rhythmicity. The circadian rhythm of CTX was 

confirmed by the cosinor model, with women showing larger amplitude compared to men. 

Osteocalcin showed higher levels during night-time compared to daytime in both men and women. 

For P1NP levels we observed a small but significant increase in the night in men. Sclerostin and 

DKK1 did not show a circadian rhythm, but sclerostin levels differed between time points. Because of 

the large intraindividual variation, DKK1 as measured in this study cannot be considered a reliable 

marker for diagnostic or research purposes. In conclusion, when measuring CTX, osteocalcin, P1NP, 

or sclerostin either in clinical practice or in a research setting, one should consider the 24-hour 

profiles of these bone markers. 
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