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Apparent Mineralocorticoid Excess (AME) arises from mutations in the gene encoding 11β-hydroxysteroid dehydrogenase type 2 (11β-HSD2). This enzyme, which catalyzes the conversion of cortisol to cortisone, confers aldosterone-specificity on the mineralocorticoid receptor (MR). Loss of 11β-HSD2 activity therefore permits glucocorticoids to act as mineralocorticoids in aldosterone target tissues such as the distal nephron. We have previously reported that a mouse null for 11β-HSD2 presents with hypertension and hypokalaemia and has a marked reduction in the urinary sodium to potassium concentration ration despite suppressed plasma aldosterone. In the present study in vivo renal clearance methodology was used to measure renal sodium handling in 11β-HSD2 null mice and C57/B6 controls. 
Mice, aged 60 days (n=6 in each group), were anaesthetized (Inactin, 100mg/kg IP) and infused intravenously with a saline solution containing FITC-inulin. Following an equilibration period, urine was collected for one hour before administration of amiloride (2mg/kg, bolus IV). Following this, a second urine collection was made. At the end of the experiment the kidneys were excised for RNA extraction: expression of the alpha subunit of the epithelial sodium channel (ENaC) was measured by quantitative "real-time" PCR . Data are means±SE: comparisons were made using Student's t-test.
As expected, 11β-HSD2 null mice were hypertensive (109±3 vs 91±3 mmHg; P<0.01). Despite a significant increase in glomerular filtration rate, however, the excretion of sodium was lower in knockout mice than controls (0.19±0.05 vs 0.31±0.09 mmol/min; P<0.05): fractional excretion of sodium was therefore markedly reduced in the knockout mice (0.45±0.13 vs 1.00±0.23; P<0.01). 11β-HSD2 null mice were also hypernatraemic (153.1±1.6 vs 146.1±1.14 mmol/l; P<0.01). Amiloride resulted in a significant natriuresis in both groups of animals but the net effect of the drug was greater in the knockout mice (1.11±0.21 vs 0.45±0.12) than controls. QPCR showed a two-fold increase in α-ENaC mRNA (P<0.05) where as the abundance of neither β nor γ-subunit mRNAs was affected, consistent with activation of MR by glucocorticoids.
These data suggest that sodium reabsorption in the distal nephron of 11β-HSD2 null mice is increased due to enhancement of ENaC function. Renal sodium retention may be a key event in the development of hypertension in AME. 
