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Abstract: Objective To systematically investigate the potential active components, core targets, and underlying mechanisms of
Taxilli herba in treatment of diabetic osteoporosis by integrating network pharmacology, molecular docking, and zebrafish model
experiments. Methods Active components of Taxilli herba were screened through literature mining combined with TCMSP, ETCM,
HERB, and BATMAN-TCM database. Potential targets were predicted using the SEA and SwissTargetPrediction databases. Diabetic
osteoporosis-related targets were retrieved from GeneCards, OMIM, and other databases. Overlapping targets were identified to
construct a PPI network, from which core targets were screened, followed by GO and KEGG enrichment analyses. Molecular docking
validation was performed using AutoDock Vina. For in vitro verification, a high-glucose-induced osteogenic inhibition model was
established in MC3T3-E1 cells. ALP activity and the Akt signaling pathway were assessed by ALP assay and Western blotting,

respectively. A high-glucose-induced bone formation inhibition model was established in zebrafish. Taxilli herba intervention, bone
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mineralization was evaluated by alizarin red staining. Results A total of 98 active components and 95 overlapping targets were
identified, with core targets including IGF-1R and Aktl. KEGG enrichment analysis revealed that targets were significantly enriched
in the PI3K/Akt signaling pathway. Molecular docking demonstrated that quercetin, tricetin, and other key components exhibited
favorable binding affinity with IGF-1R. In vitro experiments showed that Taxilli herba 50 pg/mL group were significantly alleviated
the high-glucose-induced suppression of ALP activity and p-Akt protein expression (P < 0.01), and this effect was partially reversed
by the Akt inhibitor MK2206 (P < 0.01). Zebrafish experiments confirmed that 7axilli herba restored high-glucose-suppressed cranial
bone mineralization area (P < 0.01), and this osteoprotective effect was partially abolished by the IGF-1R inhibitor picropodophyllin

(P <0.05). Conclusion Taxilli herba may alleviate high glucose-induced inhibition of osteogenic differentiation and zebrafish bone

formation by regulating the IGF-1R/Akt signaling axis, thereby exerting a therapeutic effect on diabetic osteoporosis.
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Table 1 Information on Components of Taxilli herba
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Fig. 3 GO and KEGG analysis of Taxilli herba in treatment of diabetic osteoporosis
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Fig. 5 Visualization of molecular docking between the core components of Taxilli herba and the key targets for diabetic
osteoporosis
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