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Body weight & BMD
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Body composition & BMD

Reid IR. Arch Biochem Biophys 2010



The bone-adipose axis
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Fat mass & bone mass - Pancreas
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Leptin & Bone
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Leptin & Bone

Yadav et al. Cell 2009
Karsenty & Ferron. Nature 2012



Leptin & Bone

Bartell et al. J Bone Miner Res 2011



Leptin & Bone
Experimental dynamics and variables potentially

governing leptin-bone-fat interactions

Gimble JM. J Bone Miner Res 2011



Leptin & Bone

Turner et al. J Bone Miner Res 2013

Subcutaneous administration of leptin



Leptin & Bone
Hypothalamic administration of leptin

Turner et al. J Bone Miner Res 2013

Transplantation of bone marrow WT-db/db mice



The bone-adipose axis
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Endocrine regulation of energy metabolism by the skeleton

Lee et al. Cell 2007
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Endocrine regulation of energy metabolism by the skeleton
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Osteocalcin in the treatment of metabolic diseases 
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Osteocalcin in the treatment of metabolic diseases 



The bone as an endocrine organ in humans
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The bone as an endocrine organ in humans
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Osteocalcin and T2DM in humans

Osteocalcin & Insulin resistance

Iki et al. Osteoporos Int 2012



Osteocalcin and T2DM in humans
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Osteocalcin & Metabolic Syndrome



Osteocalcin and T2DM in children

Osteocalcin & HOMA Osteocalcin & Adiponectin

Prats-Puig et al. Diabetes Care 2010Reinehr et al. Int J Obes 2010

girls
boys

P<0.001



The bone as an endocrine organ in humans

Fernández-Real et al. Osteoporos Int 2010
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Osteoblasts mediate the adverse effects of 
glucocorticoids on fuel metabolism

Brennan-Speranza et al. J Clin Invest 2012
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Mazzali et al. QJM 2002

Osteopontin (OPN) - Biological functions
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Plasma OPN concentrations in human obesity



Plasma OPN correlates with body fat
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Plasma OPN expression in human adipose tissue
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Plasma OPN decreases with weight loss
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RANKL-RANK-OPG & Insulin Resistance

Boyle et al. Nature 2003



RANKL-RANK-OPG & Insulin Resistance

Kiechl et al. Nat Med 2013
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RANKL-RANK-OPG & Insulin Resistance
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SPARC (osteonectin) & Insulin Resistance

Kos & Wilding. Nat Rev Endocrinol 2010
Alford & Hankenson. Bone 2006

↑ Fortaleza ósea
↑ Riesgo CV
Implicado en cáncer
↑ En obesidad
↑ Resistencia a la insulina



ATF4 & Glucose Metabolism

Yoshizawa. J Clin Invest 2009



FoxO1 & Energy Metabolism

Kousteni. Bone 2012



Fulzele et al. Cell 2010

Insulin receptor signaling in osteoblasts regulates 
postnatal bone acquisition and body composition





Oury et al. Cell 2011

Endocrine regulation of male fertility in mice
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The bone-adipose axis
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