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Abstract: Objective: To explore the effect of excessive salt intake on the development of hypertension in elderly Dahl salt-
sensitive rats, analyze differential metabolites and their enriched pathways via metabonomics, and clarify their metabolic
characteristics. Methods: A total of 32 healthy male Dahl salt-sensitive rats and SS.13BN rats, aged over 50 weeks with a body
weight of 330 + 10g, were selected and each strain was divided into a high-salt diet group (containing 8% sodium chloride)
and a normal-salt diet group (containing 0.4% sodium chloride). In this experiment, a non-invasive rat tail artery monitoring

system was used to measure blood pressure changes in each group. After 5 weeks of high-salt diet feeding, the rats were
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anesthetized intraperitoneally with chloral hydrate (300 mg/kg), then sacrificed to collect kidney tissues. The medulla and
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cortex of the collected tissue samples were separated with ophthalmic scissors and stored in a -80°C refrigerator by group
for later use. Gas chromatography-mass spectrometry (GC-MS) was used for analysis, including screening of differential
compounds and metabolic pathway enrichment analysis. Results: After 5 weeks of high-salt diet, the mean arterial pressure
(MAP) of elderly Dahl rats increased to approximately 136 mmHg, which was about 20 mmHg higher than that in the normal-
salt group; the systolic blood pressure (SBP) increased to approximately 173 mmHg, which was about 31 mmHg higher
than that in the SS.13BN normal-salt (SS-NS) group. The kidney-to-body weight ratios in both Dahl salt-sensitive rats and
SS.13BN rats were significantly higher in the high-salt diet group than in the normal-salt group, suggesting increased renal
tissue weight in the high-salt group and that high salt had caused renal damage. High-salt diet led to significant changes in
the metabolic profiles of renal medulla and cortex. Pathway enrichment analysis of differential renal metabolites showed
that pathways related to amino acid metabolism and energy metabolism in the kidney were significantly enriched after high-
salt diet, indicating that amino acid metabolism and energy metabolism may be involved in the metabolic regulation of salt-
sensitive hypertension. Conclusion: Long-term high salt induction affects blood pressure in salt-sensitive hypertensive rats,
suggesting that the mechanism may be related to renal fibrosis and imbalance of amino acid metabolism.
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Heatmap of Differential Metabolites in Liver
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Heatmap of Differential Metabolites in Cortex
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