Bioassay-Guided Fractionation of Clinacanthus nutans: An In Vitro/In Silico Approach.
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Introduction. Clinacanthus nutans (Dandang gendis) is an Indonesian medicinal plant known for its antidiabetic properties. This study investigates the antihyperglycemic mechanism of its active ethanol extract fraction using bioassay-guided fractionation, followed by in vitro and in silico analyses.
Aims. To evaluate the antihyperglycemic activity and to investigate the mechanism of action of the most active fraction of Clinacanthus nutans ethanol extract.

Methods. Insulin-resistant C2C12 myoblast cells were used as an in vitro diabetes model. Bioassay-guided fractionation separated compound groups in three stages, each monitored via a glucose consumption assay. Molecular docking was conducted to predict the underlying molecular mechanism.
Results. The methanol (MeOH) extract showed stronger glucose-lowering activity than the chloroform (CHCl₃) extract. Its insoluble partition significantly increased glucose uptake, with Fraction II showing the highest activity. Molecular docking identified luteolin as the most prominent active compound, binding to AKT (PDB ID: 1UNQ) with an affinity of −6.0 kcal/mol to the Arginine and the Lysine amino acids of AKT receptor.
Discussion. Arginine promotes insulin secretion and β-cell regeneration by activating the insulin signaling pathway through AKT phosphorylation and increasing PDX-1 levels, aided by nitric oxide production. Lysine and arginine stimulate insulin release by depolarizing β-cell membranes, leading to calcium influx. Additionally, lysine may enhance AKT activity and reduce insulin resistance, suggesting both amino acids contribute to antidiabetic effects through AKT modulation.
Glucose-Lowering Effect of C. nutans Leaf Fraction in Insulin-Resistant C2C12 Cells








