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Scientific rationale for processing application of salt-processed Psoraleae Fructus
in Psoralea Pill: Metabolomics reveals mechanism of renal function improvement
mediated by component differences
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Abstract: Objective To reveal the chemical-biological mechanism by which the classical formula Psoralea Pill (Salt-processed
Psoraleae Fructus-Salt-processed Foeniculi Fructus formula, Y-BGZW) improves renal function in kidney-yang deficiency polyuria
rats through salt-processing Psoraleae Fructus, based on metabolomics. Methods The hydrocortisone was used to induce a rat model
of kidney yang deficiency, and the 50 SD rats were divided into the following groups: Control group, model group, crude Psoralea Pill
group (S-BGZW, 8 g'kg™!), Y-BGZW (8 g-kg ') and Jinkui Shenqi Wan group (JKSQW, 3.5 g-kg ™). Organ indices were analyzed, and
serum biochemical parameters including serum creatinine (SCr), blood urea nitrogen (BUN), IL-2, IL-6, and HPA axis markers (CRH,
ACTH, cAMP) were quantified by ELISA. Untargeted metabolomics was employed to identify differential metabolites between Y-
BGZW and S-BGZW, with subsequent pathway enrichment and correlation analyses to elucidate the underlying mechanisms. Results
Compared with the model group, Y-BGZW significantly reversed splenic and thymic atrophy and compensatory adrenal hyperplasia
in rats with kidney yang deficiency (P < 0.01, 0.001), and its effect was superior to S-BGZW, with a significant difference in spleen
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index (P < 0.001); Y-BGZW significantly upregulated serum levels of SCr, IL-2, CRH, ACTH, and cAMP, and significantly
downregulated levels of BUN and IL-6 (P < 0.01, 0.001). The recovery of BUN, CRH, and cAMP was significantly better than that of
S-BGZW (P < 0.05, 0.001). Metabolomics screening identified ten characteristic components of salt-processed Psoralea corylifolia
(e.g., arctigenin, hydroxyphenylcyclamide), which regulated water-salt balance (Na'/K*/Ca?") via the glycine/serine/threonine
metabolic pathway and synergistically improved renal function: (O Arctigenin regulates electrolyte transport. @)
Hydroxyphenylcyclamide enhances bladder urine storage. ®cichoriin 7-(6-malonylglucoside) inhibits renal oxidative damage. @
Benzamide protects nephrons, ethyl linolenate inhibits inflammation via the CRH pathway, and SCr/BUN levels are restored to normal.
Conclusion This study validates the scientific foundation of the “salt-processing guiding to the kidney (Yanzhi Rushen)” theory from
three dimensions—components, pathways, and effects, revealing that Y-BGZW enriches characteristic component clusters through its

processing method. These components synergistically act on multiple targets (e.g., water-salt metabolism, antioxidant activity, and

immune regulation) to achieve the traditional efficacy of “warming the kidney and consolidating essence (Wenshen Gujing)”.

Key words: Psoralea Pill; salt-processing; metabolomics;

component differences; kidney-yang deficiency; arctigenin;

hydroxyphenylcyclamide; glycine/serine/threonine metabolic pathway
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Fig. 1 Total ion chromatogram of quality control sample
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FC{H>1, W& ESAS; FCH<1, UHEERIK.

FC value > 1 indicates an increase in content; FC value < 1 indicates a decrease in content.
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