
 The Role of Vitamin K and Bone Cells in Metabolism 
 
 
A new study is making headlines and revealing new information about the important function of 
the skeleton in how the body regulates sugar, energy and fat.  
 
Previous studies have shown that fat cells secrete leptin, a hormone that influences osteoblasts, 
which are the cells involved with bone formation (1). Recently, a team of researchers led by 
Gerald Karsenty of Columbia University made the discovery that in turn, osteoblasts play a role 
in controlling fat tissue metabolism by producing osteocalcin.  
 
Osteocalcin is a vitamin K-dependent protein produced by osteoblasts. As the name implies, 
osteocalcin is involved in the mineralization of bone. Osteocalcin is needed to effectively bind 
calcium to the bone matrix and for the support of bone health (2). Karsenty’s team also found 
that osteocalcin has hormonal metabolic benefits (3).  
 
According to the study, osteocalcin improves insulin synthesis by pancreatic beta cells while 
directing fat cells to store less fat. Osteocalcin also induces fat cells to release adiponectin, a 
hormone that improves sensitivity to insulin and reduces insulin resistance (3). According to 
Karsenty, “[Osteocalcin] has been the flagship molecule of the [bone-research] field for 30 
years, but nobody knew what it was doing,” until now.  
 
Karsenty’s team fed a normal diet to mice lacking the gene for osteocalcin. These mice became 
obese and had low blood concentrations of insulin, a hormone important for controlling blood 
glucose. These mice also had poor sensitivity to insulin. Another group of mice, engineered to 
have extra osteocalcin, were fed a high-calorie diet. Despite high calorie intake, these mice 
stayed thin and maintained higher insulin concentrations and better sensitivity to insulin (3). 
 
This study expands not only the understanding of the skeleton and its role in energy 
metabolism, but also the vital role that vitamin K-dependent osteocalcin plays in the regulation 
of fat cells and glucose metabolism. According to Leon Schurgers, PhD., a vitamin K expert 
from the University of Maastricht, the discoveries made by this study may pave the way for 
potential therapeutic applications, including a new method to help regulate glucose.  
 
In showing that osteocalcin has an influence on the regulation of fat cells and pancreatic cells, 
this study also demonstrates that the function of vitamin K extends beyond blood clotting. 
Vitamin K is a generic name given to a collective group of substances that include vitamin K1, 
also known as phylloquinone, and vitamin K2, or menaquinone. Until recently, the main focus of 
vitamin K research has been on its function in the synthesis of liver proteins that control blood 
clotting. However, with the increased awareness of osteocalcin’s role in metabolism and 
glucose balance, the health benefits attributed to vitamin K expand to include potential benefits 
for obesity and diabetes.  
 
Although vitamin K1 provides many of the benefits attributed to vitamin K, for optimal benefits, 
vitamin K2 may be a better choice. In addition to helping reduce aortic calcification and coronary 
heart disease, vitamin K2 is also more bioavailable and more effective in supporting osteocalcin 
activity (4). NSP has added vitamin K2 to our recently improved Cardio Assurance, a product 
formulated to bring you all of the benefits of this versatile and important nutrient.  
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