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Abstract: Objective To explore the mechanism of action of Agrimoniae Herba in treatment of glucocorticoid-induced osteoporosis
based on network pharmacology, molecular docking technology, and zebrafish experiments. Methods Preliminary screening of active
ingredients related to Agrimoniae Herba was conducted through the TCMSP and the HERB database; Using SEA and SwissTarget
Prediction platforms to predict the relevant targets of active ingredients. Retrieve disease targets related to glucocorticoid induced

osteoporosis using OMIM and GeneCards databases. Using the Venn diagram drawing platform to obtain common key targets, and
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importing the information into Cytoscope 3.7.2 software and STRING online analysis platform for visualization analysis. Perform GO
and KEGG enrichment analysis using the DAVID database. Molecular docking validation was performed on the active ingredient core
target using Autodock Tools 1.5.6 software. Through a zebrafish larval bone formation inhibition model, the effects and mechanisms
of the water extract of Agrimoniae Herba on glucocorticoid-induced inhibition of bone formation in zebrafish larvae were explored.
Results 32 Active ingredients of Agrimoniae Herba were screened through TCMSP and HERB databases, with the top 5 core active
ingredients (quercetin, luteolin, ellagic acid, apigenin, and kaempferol). After prediction and screening using SEA and SwissTarget
Prediction platforms, 277 drug targets were identified. A total of 654 potential disease targets related to glucocorticoid induced
osteoporosis were retrieved through OMIM and GeneCards databases. Enrichment analysis of the 36 intersecting targets of drugs and
diseases showed that GO functional enrichment mainly included positive regulation of transcription by RNA polymerase II, signal
transduction, and positive regulation of DNA-templated processes. KEGG enrichment pathways were mainly focused on the PI3K/Akt
signaling pathway. Molecular docking of the top 5 effective components (quercetin, luteolin, ellagic acid, apigenin, and kaempferol)
with the core targets (Aktl, SRC, ESR1, MMP9, NFKB1, GSK-38, PTGS2, and JUN) showed had good binding activity. The zebrafish
larval bone formation inhibition model verified that the water extract of Agrimoniae Herba could partially alleviate the glucocorticoid-
induced inhibition of bone formation in zebrafish larvae through the PI3K/Akt signaling pathway. Conclusion This study
preliminarily revealed the effective ingredients and mechanism of action of Agrimoniae Herba in treatment of glucocorticoid-induced
osteoporosis, providing reference for the clinical practice and subsequent research of Agrimoniae Herba in treatment of glucocorticoid-
induced osteoporosis.
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Agrimoniae Herba from TCMSP database

MOL ID A& OB/% DL
MOL001002 PRAEER 43.06 0.43
MOL000098 Wit & 46.43 0.28
MOL000006 PN 36.16 0.25
MOL000422 1 22y 41.88 0.24
MOL000492 ILEE 54.83 0.24
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Ll 2 286.24 1.9 4 6
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BRI B3 246.31 4.8 1 1
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229 48 606
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Fig. 1 Intersection targets of Agrimoniae Herba and

glucocorticoid-induced osteoporosis
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Fig. 2 Network diagram of active ingredients in Agrimoniae Herba — potential targets
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3 SEA PPIMLE (A) FLESESRTESE S PPI K4S (B)
Fig.3 PPI network of target proteins (A) and PPI network of potential targets of Agrimoniae Herba (B)
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Table 3 Key targets

5 degree 1 BC cc
Aktl 40 0.077361  0.867 924 53
SRC 36 0.115650  0.821 42857
ESR1 34 0.056 329  0.779 661 02
MMP9 33 0.055271  0.766 666 67
JUN 32 0.023832  0.754 098 36
PTGS2 32 0.040672  0.754 098 36
GSK3B 32 0.040 747  0.754 098 36
NFKB1 32 0.021118  0.754 098 36
PPARG 31 0.034 322  0.74193548
ERBB2 31 0.063 048 0.741 935 48
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Fig. 4 GO and KEGG enrichment analysis chart
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ESR1 -8.4 -8.1 -9.3 -8.0 -8.5
MMP9 -9.6 -9.5 -7.3 -9.0 -9.3
NFKB1  —6.7 —6.7 —6.8 —6.7 —6.7
GSK3p -7.9 -8.3 -8.7 —8.2 -7.7
PTGS2 -9.5 -9.1 -10.1 -9.2 -9.3
JUN -5.3 -5.9 -5.5 —5.8 -5.8
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Fig. 8 Effect of water extract of Agrimoniae Herba on dexamethasone induced bone formation inhibition in zebrafish larvae
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