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Network pharmacological analysis and experimental study of Aidicha

(Ardisiae Japonicae Herba) in treating osteoporosis
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School of Integrated Chinese and Western Medicine, Tianjin University of Chinese Medicine, Tianjin 301617, China

(Abstract] Objective To investigate the mechanism of action of Aidicha (Ardisiae Japonicae Herba) in treating osteoporosis
(OP) based on network pharmacology and in vitro experiments. Methods TCMSP and GeneCards databases were used to screen
active ingredients and key targets (intersection of disease targets and drug active ingredient targets) for Aidicha (Ardisiae Japonicae
Herba) treating OP; Cytoscape 3.7.1 software was applied to constructing "herb—active ingredient-intersection target-disease" network;
STRING database was used to construct the key target protein—protein interaction (PPI) network. GO analysis and KEGG signaling
pathway enrichment analysis of the key targets were performed by DAVID database. In vitro experiments were performed using
Aidicha (Ardisiae Japonicae Herba) alcohol extracts to intervene in osteogenic—induced ST-2 cells. Alkaline phosphatase (ALP)
staining, RT—qPCR, and Western blot were applied to detecting their effects on osteogenic differentiation and validating the

prediction made by network pharmacological signaling pathway analysis. Results A total of 193 major active ingredients of Aidicha
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(Ardisiae Japonicae Herba), including quercetin, kaempferol, belamcandol A, paeonol, and cinnamaldehyde, were obtained; 82 key

targets (intersection targets) of Aidicha (Ardisiae Japonicae Herba) and OP were predicted, and they were mainly regulating estrogen

signaling pathway, apoptosis, Wnt/3—catenin signaling pathway, etc. In vitro experiments showed that Aidicha (Ardisiae Japonicae

Herba) effectively increased the expressions of osteogenic transcription factors in ST-2 cells (P<0.05). Meanwhile, it up-regulated the

expression of B—catenin, a key protein of Wnt/B—catenin signaling pathway (P<0.05), but down-regulated the mRNA level of Sfrpl, a

pathway suppressor (P<0.05). Conclusion Aidicha (Ardisiae Japonicae Herba) can treat OP through multiple targets and pathways,

mainly related to Wnt/B—catenin signaling pathway.

(Keywords) osteoporosis; Aidicha (Ardisiae Japonicae Herba); osteogenic differentiation; network pharmacology; Wnt/B—catenin
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MOL009280 3.5, 7—trihydroxy—2—[4—hydroxy—3—methoxy—5[[(25,3R.4S.55,6R)~3.4,5-trihydroxy—6—(hy- 20.961 39 0.827 74
droxymethyl)-2—tetrahydropyranyl Joxy|phenyl]-4—chromenone

MOLO04673  kaempferol 3-O-a—L-rhamnopyranosyl-7-O-a~L-rhamnopyranoside 8.161 50 0.787 52

MOLO010963 5-hydroxy—-2—(4-hydroxyphenyl)-3,7-bis[[(2R,3S,4R ,5R ,6S)-3,4,5-trihydroxy—6-methyl - 8.161 50 0.786 53
tetrahydropyran—2—-ylJoxy]chromone

MOLO010958 [(2S,3R)-5,7-dihydroxy—2—(3,4,5-trihydroxyphenyl)chroman-3-yl]3,4,5—trihydroxybenzoate 3.013 67 0.773 75

MOL002007 5,7-dihydroxy-3—[(2S,3R,4R,5R ,6S)-3,4,5 —trihydroxy -6 —methyloxan —2 —ylJoxy -2 —(3,4,5 — 5.084 58 0.767 02
trihydroxyphenyl)chromen—4-one

MOLO010959 4.4,6b,8a,11,12,12b,14b —octamethyl —1,2,3,4,4a,5,6b,7,8,84,9,10,1 1,12,12a,12b,13,14,14a, 9.381 95 0.762 36
14b—icosahydropicen—3-ol

MOLO000508 (4R 4aS,6aS,6aS,6bR,8aR,12aR,14aS,14bS) -4,4a,6a,6b,8a,11,11,14a—octamethyl -2,4,5,6,6a, 29.162 18 0.758 97
7,8,9,10,12,12a,13,14,14b-tetradecahydro— 1H-picen—3-one

MOL001663 (4aS,6aR 6aS6EbR 8aR,10R,12aR,14bS)-10-hydroxy-2,2,6a,6b,99,1 2a-heptamethyl-1,3,4,5,6,6a, 32.028 01 0.757 13
7,8.82,10,11,12,13,14b~tetradecahydropicene—4a—carboxylic acid

MOL000263 olean-12-en-28-oic acid 29.020 84 0.755 99

MOL000463 (3SARAaS,6aS,6aS.6bR 8aR,12aR,14aS,14bS)—44a6a6b,8a,11,11,14a—octamethyl-1,2,3,4,5,6,6a, 27.335 69 0.755 24
7,8,9,10,12,12a,13,14,14b—hexadecahydropicen—3-ol

MOLO005748 [(3S,4aR,6aS,6bS.8aR,11R,125,12aR,14aR,14bR) -4.4,6a,6b,8a,11,12,14b —octamethyl -2,3 4a, 9.527 83 0.738 48
5,7,8,9,10,11,12,12a,13,14,14a—tetradecahydro— 1 H-picen-3-yl] acetate
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MOL000701 2—-(3,4—dihydroxyphenyl)-5,7-dihydroxy-3—[(2S,3R ,4R,5R,6S)-3.4,5 —trihydroxy—6—methy- 4.037 65 0.736 49
loxan—2-yl]Joxychromen—4—one

MOL010938 ardisicrenoside G_qt 8.770 73 0.723 02

MOLO004175 (1R,2R 4aS,6aR,6aS,6bR,8aR,10S,11R,12aR,14bS) -1,10,11 —trihydroxy -1,2,6a,6b,9,9,12a — 17.318 49 0.712 10
heptamethyl-2,3.4,5,6,6a,7,8,8a,10,11,12,13,14b—tetradecahydropicene-4a—carboxylic acid

MOLO005855 2a,3B,19-Trihydroxyurs—12—en-28-oic acid 11.404 07 0.712 09

MOL010962 3,5—dihydroxy-2—(4-hydroxyphenyl)-4-oxo—4H-chromen—7-yl6—deoxy—o—L—mannopyra- 17.734 54 0.696 17
noside

MOL010961 kaempferol 3—0O-alpha—L-rhamnopyranoside 5.309 55 0.696 16

MOLO010972 2,3,4,5,6,6a,7,8,8a,10,11,12,13,14b—tetradecahydropicene—4a—carboxylic acid 3.013 12 0.683 18

MOLO000111 2—(3,4-dihydroxyphenyl)-5,7-dihydroxy-3—-{[(25,3R 4S,55,6R)-3,4,5-trihydroxy-6-({[ 2R, 3.201 53 0.683 00

3R.4R,5R.65)-3,4,5~trihydroxy—6-methyltetrahydro-2H-pyran—2-ylJoxy}methyl)tetrahydro—
2H-pyran—2—yl]oxy}-4H-chromen—4—one
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