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Abstract

Liuwei Dihuang, a classical yin-nourishing and kidney-tonifying herbal formula commonly used in clin-
ical practice, is frequently prescribed for diabetes-related osteoporosis. In this study, we systematically
elucidated the mechanisms of action of Liuwei Dihuang in the treatment of diabetes mellitus-associated
osteoporosis using network pharmacology and molecular docking. The specific methods were as fol-
lows: Firstly, we identified the principal compounds contained in Liuwei Dihuang from the TCMSP data-
base and relevant literature, then retrieved their putative targets via TCMSP and BATMAN-TCM. Dis-
ease-related targets were obtained from GeneCards, and the overlap between drug and disease targets
yielded candidate therapeutic targets. These candidates were used to construct a protein-protein inter-
action (PPI) network in STRING, and core nodes were selected by CytoNCA, followed by GO and KEGG
enrichment analysis, and finally, we built “herb-compound-target” and “pathway-target” networks and
validated our findings through molecular docking. In total, we identified 73 main compounds, 234 drug-
related targets, and 1215 disease-related targets. Their intersection produced 98 candidate targets,
from which PPI and network topology analysis pinpointed three core targets: JUN, MAPK1, and AKT1.
Integrating network and enrichment results revealed four core compounds—quercetin, kaempferol, di-
osgenin, and -sitosterol. Seven core ligand-receptor docking pairs all showed strong affinities, among
which quercetin had the lowest binding energy to JUN, which was —9.3 kcal /mol. The results suggest that
Liuwei Dihuang may exert its therapeutic effects against diabetes-related osteoporosis through multi-
component, multi-target, multi-pathway synergy: its active ingredients—quercetin, kaempferol, dios-
genin, and S-sitosterol—interact with key targets—JUN, AKT1, and MAPK1—and regulate AGE-RAGE,
lipid-arteriosclerosis, fluid shear stress-atherosclerosis, IL-17, and other pathways. This work provides
a theoretical foundation for further experimental validation and clinical application of Liuwei Dihuang
in treating diabetes-related osteoporosis.
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