
 

 

 

Abstract : 

Background. Osteocalcin (OC) – a bone derived vitamin K dependent protein, has been found to 

regulate energy metabolism. In rodents, it is the undercarboxylated form (ucOC) that has been 

described to release insulin from beta cells and to stimulate adiponectin secretion from adipocytes. 

In humans, evidence is conflicting as to which form of OC – the ucOC, or the carboxylated one (cOC) 

is hormonally active. Objective. It was the aim of our work to study the serum levels of OC in its two 

forms – cOC and ucOC, and their relationships to cardio-metabolic parameters in children with 

metabolic syndrome. Methods and patients. The population studied included 87 children - 49 boys 

and 38 girls (mean age 12.06±0.32 years, range 8-17 years). They were divided in three groups 

according to Cole criteria: normal (n=28), overweight (n=17) and obese (n=42). Serum levels of ucOC 

and cOC were measured, as were serum leptin and adiponectin levels, in addition to the 

conventional cardio-metabolic parameters characterizing the metabolic syndrome. Statistics: one-

way ANOVA with Bonferroni multiple comparison test and the post test for linear trend were used. 

Results. There was a clear reduction in the serum levels of cOC from normal to obese children 

(one�way ANOVA, p=0.0011) with statistically significant difference between these groups, and a 

highly significant linear trend (p=0.0004), while the levels of ucOC only slightly and insignificantly 

increased. Significant negative correlations were found between levels of cOC and BMI, body weight, 

waist circumference, blood glucose, HOMA-IR, triglycerides, leptin, systolic and diastolic blood 

pressure, and a positive correlation with adiponectin. No meaningful relationships were found 

between the biochemical and anthropometric measures and ucOC. Conclusions. The present results 

support the involvement of carboxylated OC in the regulation of carbohydrate and lipid metabolism 

and in the cardiovascular manifestations of metabolic syndrome at this early age 
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