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Introduction. Nitrogen-driven water conservation is part of an evolutionary conserved body hydration principle known as aestivation. A key biological feature of this water conservation process during states of high salt intake is natriuretic-ureotelic water conservation, where nitrogen from muscle protein is biochemically transformed into water-conserving organic solute. The role of nitrogen metabolism is salt-sensitive hypertension is largely unexplored.
Aims. To test the hypothesis that experimental salt-sensitive hypertension initiates with potassium-driven water loss (Aim 1) and a negative nitrogen balance with catabolic muscle wasting (Aim 2).
Methods. We tested the effect of deoxycorticosterone acetate (DOCA; 25 mg pellet) in mice on low Na+ diet (0.02-0.03%) with tap water, or with Na+ in their drinking water (1% NaCl), on body Na+, K+, and water content 2, 6, and 12 days after treatment initiation. In addition, we monitored blood pressure (BP) with radiotelemetry, body fluid homeostasis, and renal and cutaneous blood flow. We studied the accompanying changes in body weight, stationary amino acid metabolome, and transamination and deamination enzyme activities in muscle, liver, and kidney.
Results. Aim 1: Two days after treatment initiation, DOCA NaCl treatment reduced intracellular K+ and water content, and elevated BP; resulting in cellular dehydration. The adaptive multi-organ water conservation response included compensatory intracellular Na+ retention, reduced dermal blood flow to reduce transcutaneous water loss, and increased fluid intake with reduced renal free-water clearance. Aim 2: This water conservation pattern was accompanied by excess mobilization of amino acids from skeletal muscle with catabolic muscle mass loss, reduced utilization of amino acid for ureagenesis in the liver, but increased renal ammonium production and excretion. As a result, the animals showed lower glucose and urea levels, but metabolic alkalosis with reduced plasma HCO3- levels.
Discussion: DOCA salt-sensitive hypertension initiates with K+-driven potassium loss. The BP increase is explainable by secondary-adaptive multi-organ water conservation physiology. This water conservation response is accompanied by catabolic nitrogen mobilization from skeletal muscle, however, without an accompanying increase in hepatic ureagenesis. The nitrogen is instead excreted as ammonium, indicating a switch from hepatic gluconeogenesis/ureagenesis to preferential renal gluconeogenesis/ammoniagenesis.

