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Abstract: Purpose: To explore how continuous increase in dietary salt intake induces sympathetic nervous excitation and
excessive activation of glucocorticoid receptors, regulating the kidney to accumulate a large amount of organic osmolytes
such as glycerophosphocholine, inositol, betaine, taurine, and sorbitol to maintain osmotic balance. The synthesis of organic
osmolytes consumes amino acids, especially L-serine imbalance, leading to the pathophysiological mechanism between
kidney injury and elevated blood pressure. Methods: 32 healthy male Dahl salt-sensitive rats, 8 weeks old, weighing 330+ 10 g,
were selected and divided into four groups: 0.4% NaCl normal salt diet, 8% NaCl high salt diet group, 8% NaCl high salt diet
with 3 g/L serine intervention group, and 8% NaCl high salt diet with 0.5 ml/100 g dexamethasone intervention group. After
6 weeks of feeding, the rats were anesthetized intraperitoneally with chloral hydrate (300 mg/kg), then euthanized, and the
kidneys were removed and separated into renal cortex and medulla. Results: Dexamethasone intervention promoted feeding
and drinking behavior in SS rats and induced elevated blood pressure, while serine intervention significantly reduced high-salt
diet-induced blood pressure elevation in SS rats and improved renal metabolic function. High-salt diet and serine intervention
altered the metabolic pattern in SS rat kidneys: differential metabolites and pathways were mainly enriched in amino acid
metabolism, leading to a significant increase in key amino acids for glutathione and nitric oxide synthesis, enhancing renal
glutathione system antioxidant defense capacity and renal medullary NO levels, thereby improving renal NO and redox
metabolism imbalance and reducing high-salt-induced blood pressure elevation. Conclusion: Glucocorticoid receptor (GR) is

the core molecule mediating glucocorticoid physiological and pathological effects. GR expression in salt-sensitive rats affects
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NO levels and NOS enzyme activity, whereas serine intervention increases glycerophosphocholine levels of organic osmolytes

in SS rat kidneys, improves amino acid metabolism abnormalities caused by a high-salt diet, further enhances renal NO and

redox metabolism balance and oxidative stress status, thereby reducing the occurrence of salt-sensitive hypertension.
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	糖皮质激素受体协同有机渗透剂代谢在Dahl盐敏感大

鼠高血压发病机制中的作用机制

