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Neuropathy, osteoporosis and vascular calcification - do RANK-L and osteoprotegerin provide the missing link ?
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Neuropathy is associated with an increased incidence of calcification of the arterial wall in diabetes. Neuropathy is also associated with osteoporosis in diabetes. Both vascular calcification and osteoporosis are at their most marked in acute neuropathic osteoarthropathy (acute Charcot foot). The mechanism linking these associations has been obscure, although it has been thought it may result from loss of innervation of vascular smooth muscle with resultant abnormalities in intravascular flow and pressure. However, the recent discovery that the RANK-L and osteoprotegerin (OPG) cytokine pathway is central to the activation of osteoclasts and bone breakdown in many different conditions has raised the possibility of its involvement in diabetic neuropathy. This possibility is made more likely by the fact that the RANK-L/OPG pathway is also involved in the development of calcification in vascular smooth muscle cells. RANK-L and OPG have essentially opposite actions: RANK-L triggers both the maturation of osteoclasts and vascular calcification, while the role of OPG is essentially compensatory and protective. Nevertheless, the circulating concentrations of both are elevated in conditions associated with increased osteolysis.  We have therefore undertaken a preliminary study of circulating OPG (Quidel®) in the peripheral blood of patients (age 37-73 years; 23M,13F) with diabetes (N=26), with (N=20) and without (N=6) distal symmetrical neuropathy, and healthy controls (N=10). RANK-L results are not given since the majority were below the sensitivity of the assay used. Median (5-95% CI)) fasting serum concentration of OPG was 6.05 pmol/L (2.59-36.07) and was significantly higher than controls (3.30; 1.60-5.50), P=0.001 (Mann-Whitney). Despite the small numbers, the difference observed between diabetics with neuropathy (6.40, 3.90-45.70) were significantly higher than in those without (4.55, 2.10-6.40), P=0.046. These preliminary data suggest an association between the RANK-L/OPG signalling system and the pathogenesis of morphological complications observed in diabetic neuropathy. 

