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Effects of statins on selenium metabolism in renal patients
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Background: The biochemical pathway known as the mevalonate pathway is crucial in the formation of all functioning selenium-containing proteins, the selenoproteins. Serum glutathione peroxidase (GSHPx) is an antioxidant selenoprotein manufactured in the renal tubules which protects against peroxide damage. Serum selenium and GSHPx activity are reduced in chronic kidney disease (CKD). The mevalonate pathway’s rate-limiting step is the formation of mevalonate from HMG-CoA, which is facilitated by the enzyme HMG-CoA reductase and is antagonised by HMG-CoA reductase inhibitors (the statins). Statin administration to patients with CKD may thus result in a fall in available serum GSHPx and may explain, in part, why statins do not appear as effective in the secondary prevention of coronary heart disease in patients with CKD. The aim of the current investigation was to determine the differences in serum selenium and serum GSHPx activity in patients with CKD treated with or without statins. 

Subjects and METHODS: Patients aged 18-85 years with either chronic renal failure (CKD groups 4-5) or on haemodialysis treatment were recruited into 4 matched groups: CKD off-statin therapy; CKD on-statin therapy; haemodialysis off-statin therapy; haemodialysis on-statin therapy. Serum selenium levels and GSHPx activity were then compared. A further group of subjects was recruited as healthy controls, to validate the GSHPx assay and selenium measurements. 

Results: In the control group the mean selenium concentration was 1.23 ± 0.05 μmol/L. The mean selenium concentration in the CKD off-statin therapy group was 1.08 ± 0.09 μmol/L and in the CKD on-statin therapy group 1.08 ± 0.05 μmol/L, the latter being significantly less than in the control group (p<0.05). In the haemodialysis off-statin therapy group the mean selenium concentration was 0.90 ± 0.05 μmol/L, whilst in the haemodialysis on-statin therapy group the mean concentration was 0.89 ± 0.10 μmol/L, both groups having significantly lower selenium concentrations than the control group (p<0.005). The mean GSHPx activity in the control group was 418.7 ± 21.2 u/L. In the CKD off-statin therapy group, the mean GSHPx activity was 167.8 ± 16.3 u/L, which was less than in the CKD on-statin therapy group (203.6 ± 13.5 u/L) although this difference was not statistically significant. The mean GSHPx activity in the haemodialysis off-statin group was 66.3 ± 6.7 u/L which was significantly less than the activity measured in the haemodialysis on-statin therapy group 102.8 ± 13.0 u/L, p<0.02. In all four patient groups, the mean activity was significantly lower than in the healthy control group (p<0.00001 all groups). 

SUMMARY: The serum activity of the antioxidant GSHPx is paradoxically elevated in patients with CKD treated with statins compared to matched patients not on statins, whilst there was no difference in the serum selenium levels in the same patient groups. These findings were contrary to our original hypothesis and suggest that statins do not reduce selenoprotein synthesis. Further work is needed to investigate the effects of statins on other selenoproteins.
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