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Does osteocalcin, a bone formation marker, predict future development of
diabetes mellitus? A large-scale cohort study

IKI, Masayuki
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Impaired glucose tolerance was observed in osteocalcin(OC)-deficient mice
and was prevented by administration of osteocalcin to the animal. Inversed association between serum
0C levels and glycemic indices were reported from cross-sectional studies of humans. We
investigated the relationship of serum OC levels to subsequent risk of developing diabetes mellitus
DM). We observed decreased risk of DM by 10% per 1 SD increase in OC levels at baseline, but this
ecrease in risk was not statistically significant. The statistical power was not sufficient to find
this small change in risk to be significant in this study. Studies in a larger scale would be
necessary.
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Table 1. Basic characteristics of participants at baseline with and witout newly developed DM in the first 15-year follow-up and
the following 5-year follow-up

At baseline During 15 years of follow-up Following 5 years of follow-up
Prevalent DM DMdeveloped DM not developed DM developed DM not developed
N=71 N=75 N=791 N=30 N=571
Mean SD Mean SD Mean SD Mean SD Mean SD
Age (year) 64.7 9.8 55.8 8.7 55.2 9.4 70.0 9.1 68.5 8.1
Height (cm) 148.8 6.6 152.0 51 152.1 5.7 150.7 6.9 150.7 6.4
Weight (kg) 53.5 9.2 59.0* 10.0 54.2 7.8 55.4 105 51.7 8.1
BM 241 35 . 255 4l 234 31 244 42 227 33 .
OC (ng/ml) 6.8 1.6 6.7 14 7.0 1.6 7.4 13 7.7 14
ucOC (ng/ml) - - - - - - 5.0 17 5.0 19
BAP (ng/ml) 15.2 6.9 13.8 6.4 13.4 6.3 18.2 6.4 16.1 6.0
uCTX (my/mmolCr) 282.2 2.0 259.2 2.0 281.5 2.0 - - - -
fDPD (nmol/mmolCr) 5.6 14 5.8 14 5.9 14
__tDPD (nmommoiCr) 112 15 104 16 111 15 - - - -
LS-BMD (g/icm?) 0.886  0.179 0.941 0.173 0918 0.169 0.833 0.156 0.848 0.151
Hip BMD (g/cm?) 0.771  0.145 0.862* 0.139 0.823 0.127 0.758 0.120 0.743  0.119
FN-BMD (g/cm?) 0.671  0.126 0750 0121 0725 0.118 0.633 0.098 0.624 0.104

DM: diabetes mellitus, OC: osteocalcin, ucOC: undercarboxylated OC, BAP: bone-specific alkaline phosphatase, uCTX:
urinary type 1 collagen cross-linked C-terminal telopeptide, fDPD: free deoxypyridinoline, tDPD: total DPD, LS: lumbar spine,
FN: femoral neck, BMD: bone mineral density, *: p<0.05 compared with non-DM, -: data not available
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Table 2. Age and BMI-adjusted odds ratio (OR) of developing DM for OC during the fisrt 15-year
follow-up or during the following 5-year follow-up

15-year follow-up following 5-year follow-up
OR 95%ClI OR 95%ClI
oC SD increase 0.90 0.68 1.19 0.88 0.61 1.27
T1 reference 1
T2 1.25 0.68 2.29 1.38 0.61 3.15
] T8 ] 075 037 183 045 015 134
ucOC  SDincrease e 100 070 144
T1 reference - - - 1
T2 - - - 0.75 0.29 1.95
T3 - - - 1.19 0.50 2.85

DM: diabetes mellitus, OC: osteocalcin, ucOC: undercarboxylated OC, 95% CI: 95%
confidence interval, T1: lowest tertile, T2: middle tertile, T3: highest tertile
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