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Introduction 

Kanazawa, (2011) showed that osteocalcin functions as a hormone that 

regulates glucose metabolism and fat mass. Also Zhou, et al., (2009) suggested 

that osteocalcin can increase β-cell proliferation, insulin secretion, and insulin 

sensitivity by increasing adiponectin gene expression. 

Clinical observations showed that serum osteocalcin levels are significantly 

lower in type-2 diabetic patients, and become normal following improvement of 

glycemic control (Oz, et al., 2006). 

Circulating osteocalcin levels have been reported to be inversely associated 

with measures of insulin resistance (fasting insulin and glucose levels and 

homeostasis model assessment of insulin resistance [HOMA-IR]) and adiposity 

(body mass index [BMI]) and fat percentage (Kindblom et al., 2009). 

 A population-based study in an HCV hyperendemic area revealed that 

chronic HCV infection was associated with severe insulin resistance and with mild 

atherosclerosis, suggesting a unique characteristic of HCV-related metabolic 

abnormality (Miyajima, et al., 2012). 

There is no evidence based data that is published studying the relation 

between serum osteocalcin and glucose homeostasis with chronic liver disease and 

HCV chronic active hepatitis.                 
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Aim of the work 

         The study of insulin resistance and its relation to serum osteocalcin 

among Diabetic patients with chronic HCV infection.                 
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Introduction 

Osteocalcin is a 49-amino acid bone matrix non-collagen protein expressed 

mainly by osteoblasts (Ferron, et al., 2010). It is also known as “bone gamma-

carboxyglutamic acid protein (BGP) and is the most abundant noncollagenous protein 

of bone matrix (Razzaque. 2011). Studies have verified that adipose tissue could 

regulate bone remodeling through the adipokine leptin by acting on osteoblasts 

(Elefteriou, et al., 2005). Osteocalcin has been recognized as a bone-derived hormone 

to regulate energy metabolism. Osteocalcin knockout mice exhibited glucose 

intolerance, increased fat mass, insulin resistance, decreased expression of insulin target 

genes in liver and muscle, and decreased adiponectin gene expression in adipose tissue 

(Lee, et al., 2007). Administration of recombinant osteocalcin increased insulin 

secretion, decreased blood glycaemia and weaken the development of obesity. In an in 

vivo study, when wild-type mice were given osteocalcin through implanted pumps (~3 

ng/h), results indicated significantly lower blood glucose levels compared with placebo 

(Ferron, et al., 2008).  

 Osteocalcin expression, synthesis and release: 

        The BGLAP gene encoding for OC is expressed efficiently in osteoblasts and 

odontoblasts, and more weakly in the ovaries, prostate, testes, skeletal muscle, 

thyroid and other tissues (Jung, et al., 2001). Once transcribed, osteocalcin 

undergoes posttranslational modifications within the osteoblast before its secretion. 

Vitamin D stimulates directly osteocalcin transcription (in fact the gene has a 

“vitamin D responsive element”) while vitamin K regulates carboxylation 

processes. In addition, various growth factors, hormones, or cytokines can 

modulate osteocalcin production through signaling pathways or interacting with 
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