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In utero protein restriction in the rat leads to hypertension and several renal abnormalities, including increases in renal renin-angiotensin system sensitivity and a reduction in nephron number (J Physiol 2005;563:193-201), which could lead to renal sodium retention and thus hypertension. Accordingly, the aim of this study was to assess sodium homeostasis and expression of key renal sodium transporters in male and female rats exposed to protein restriction in utero. Female Wistar rats were fed a diet containing either 18% (control, C) or 9% (low, LP) protein during pregnancy. After birth, dams were switched to a standard rat chow. At 4 weeks of age male (C n=12 from 10 litters, LP n=12 from 10 litters) and female (C n=14 from 12 litters, LP n=14 from 12 litters) offspring were placed in metabolic cages for 24hr urine collection. A separate group was prepared for a standard clearance study using a servo-controlled fluid replacement system under Inactin anaesthesia. A two-bottle choice protocol was used to determine saline preference in a third group. Kidneys were harvested for Western blotting of NHE3 and NKCC2 and measurement of Na+:K+ATPase activity. Both male (C 83±3 vs LP 105±3 mmHg P<0.05) and female (C 81±2 vs LP 108±4 mmHg P<0.05) LP rats had significantly higher blood pressure than controls. Although GFR did not differ between groups, urine flow rate and sodium excretion were higher (P<0.05) in LP male and female rats than controls (Table 1). Male and female LP rats drank significantly more saline than controls (male C 14.8±0.3 vs LP 15.7±0.4, P<0.05, female C 7.6±1.4 vs 12.0±1.4 ml.100g bwt-1.24hr-1 P<0.05). Renal NHE3 expression was not altered, however, NKCC2 expression was 135% higher in both male and female of LP. Na+:K+ATPase activity was significantly lower in LP rats (male C 23.4±1.7 vs LP 17.7±1.2, P<0.05, female C 21.6±1.3 vs LP 17.5±1.1 nM PO4 μg protein-1 hr-1 P<0.05). These data show that sodium homeostasis is perturbed in the LP rat. However, renal sodium retention does not appear to contribute to hypertension in this model. 

