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Introduction. Traditional herbal medicines are promising for managing interconnected metabolic disorders like diabetes, hyperlipidemia, and hyperuricemia. Rheum tanguticum (rhubarb) and Ampelopsis grossedentata are traditionally used to treat these metabolic ailments and  even their  associated complications, but the specific bioactive components and mechanisms of action remain elusive.
Aims. To explore the specific bioactive compounds and mechanisms of action by combining affinity ultrafiltration LC-MS with multiple drug targets against diabetes, hyperlipidemia, and hyperuricemia..
Methods. This study employed an integrated strategy. First, in vitro inhibitory assays against α-glucosidase, pancreatic lipase, and xanthine oxidase were conducted for the extracts of both plants. Then, a bio-affinity ultrafiltration LC-MS/MS platform targeting these three enzymes plus α-amylase was used for rapid screening of their bioactive ligands in the two plant extracts, respectively. Further verification involved molecular docking and in vitro enzyme inhibition assays. Finally, compound-target interaction networks were constructed to decipher mechanisms of action for the first time.
Results. The extracts of both plants showed significant inhibitory activity against the key enzymes of interest. For R. tanguticum, affinity ultrafiltration rapidly screened out and identified 14, 23, 15, and 10 potential ligands for α-glucosidase, α-amylase, lipase, and xanthine oxidase, respectively. For A. grossedentata, four major flavonoids (quercetin, myricetrin, dihydromyricetin, taxifolin) were effectively screened out and characterized. Molecular docking analysis supported their binding affinities. The first constructed interaction networks for these two plants provide insights into their multi-target mechanisms.
Discussion. Bioactive compounds were screened out and found with multifunction against metabolic diseases This work not only highlights the potential of both plants as sources of multi-functional natural therapeutics for metabolic syndrome like diabetes, obesity, and gout in the near future, but also showcases a very powerful strategy to simultaneously screen and identification of bioactive compounds with different drug targets, and greatly promote the new drug discovery and development from traditional medicinal plants of interest.
