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Abstract: Objective  To explore the potential mechanism of Astragalus  treatment of osteoporosis based on network
pharmacology. Methods The potential chemical components and target prediction of Astragalus were obtained in TCMSP
database. GeneCards and OMIM database were used to predict and screen osteoporosis-related genes, and R software was used to
match drug targets with disease targets. The drug-component-target-disease visualization network was established by Cytoscape. The
Protein Interaction Network was constructed by using the String database online platform. The DAVID database was used for
biological process and pathway analysis. Results A total of 20 major ingredients of Astragalus were obtained after screening, and
218 targets were predicted. 22 targets related to osteoporosis, mainly affecting transcription factor activity, ligand activity, cytokine
activity, steroid hormone receptor activity,etc and involved in rheumatoid arthritis pathway, osteoclast differentiation pathway, IL-
17 factor pathway, AGE-RAGE signaling pathway, estrogen pathway, etc. Conclusion The result of this study confirmed that
Astragalus has multiple components, multiple targets, and multiple processes. It is preliminarily stated that it is not only directly
involved in bone metabolism, but also indirectly through the digestive system, circulatory system, endocrine system and other
systems regulates environmental of bone metabolism in the treatment of osteoporosis; The enrichment of the Toll-like receptor
signaling pathway, inflammatory bowel disease, PI3K-Akt signaling pathway and other related pathways of the digestive system and
spleen may be important evidence for the treatment of osteoporosis from the spleen.
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Table 1 The main components of Astragalus and its OB and DL values

i IRSY 2 FR OB/ % DL

M211 Mairin 55.38 0.78
M239 Jaranol 50. 83 0.29
M296 hederagenin 36.91 0.75
M3 15,16, 17-dodessipdon yelpinta o] phimmbonc T s e
M354 isothamnetin 49.6 0.31
M371 3,9-di-O-methylnissolin 53.74 0. 48
M374  5'-hydroxyiso-muronulatol-2', 5'-di-0-glucoside 41.72 0. 69
M378 7-0-methylisomucronulatol 74. 69 0.3

M379 9,10-dimethoxypterocarpan-3-0-B-D-glucoside 36. 74 0.92
M380 (6aR,11aR)-9,10-dimethoxy-6a, 1 1a-dihydro-6H-benzofurano[ 3 ,2-¢ ] chromen-3-o0l 64.26 0.42
M387 Bifendale 31.1 0.67
M392 formononetin 69. 67 0.21
M398 isoflavanone 109.99 0.3

M417 Calycosin 47.75 0.24
M422 kaempferol 41. 88 0.24
M433 FA 68. 96 0.71
M438 (3R) -3-(2-hydroxy-3,4-dimethoxyphenyl ) chroman-7-ol 67.67 0.26
M439 isomucronulatol-7,2’-di-O-glucosiole 49. 28 0.62
M442  1,7-Dihydroxy-3,9-dimethoxy pterocarpene 39.05 0.48
MO098 quercelin 46.43 0.28
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BRI RN AT OP B,
Fig.1 Venn diagram of the targets of Astragalus
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Fig.2 " Astragalus-Ingredients-Targets-OP" Network
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Table 2 Active ingredients and key targets of Astragalus in treating OP

@ oy WER A BEAH
AR PPARC MMP3 FOS MMP2 MMP9 JUN
M098 IL6 STAT1 PPARG CYP3A4 ILIB COL1A1 IFNG 20
TL1TA CRP SPP1 RUNX2 IGFBP3 IGI2
M239 AR ESR2 2
HEE M354 ESR1 AR PPARG SR2 4
M392 ESR1 AR PPARG ESR2 JUN PPARG 6
M380 ESR1 1
M417 ESR1 AR PPARG ESR2 4
M422 AR PPARG JUN STAT1 PPARG CYP3A4 SLPI 7
M378 ESR1 AR PPARG ESR2 4
M371 ESR1 1

®3 EHE GBI HTER

Table 3 Protein interaction network topology analysis results

9= o) EE

SLPt 1 IL6 21
2 MMP9 19

3 ESR1 17

4 JUN 17

5 MMP2 17

6 FOs 16

7 IL1B 16

8 SPP1 15

9 MMP3 14

10 PPARG 13

11 IFNG 13

12 CRP 13

CYPAd 13 RUNX2 13
ﬁ%% 14 IGFBP3 12
15 STAT1 11

16 COL1A1 11

B3 A R PPL % " e o
Fig.3 Protein Interaction PPI Network 19 1A 9
20 ESR2 4

21 CYP3A4 4

22 SLPIL 4
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Fig.4 Astragalus anti-OP biological process diagram
® 4 KEGG i E 4%
Table 4 KEGG pathway enrichment results
i P& AR CES-1ER HHEMGE
1 Rheumatoid arthritis ENXIBIT R JUN/MMP3/¥0S/1L6/1L1B/1FNG/IL1A 7
2 IL-17 signaling palhway IL-17 {5 538 JUN/MMP3/FOS/MMP9/1L6/IL1B/IFNG 7
3 AGE-RAGE signaling pathway in diabetic complications AGE-RAGE {5 518 1% JUN/STAT1/MMP2/TL6/TLIB/COLTIAT/TLIA 7
4 Osteoclast differentiation BB A0 e 4y 4k PPARG/JUN/STAT1/FOS/IL1B/IFNG/IL1A 7
5 Fluid shear stress and atherosclerosis ARSI N 1 53 ke fE i JUN/FOS/MMP2/MMP9/IL1B/IFNG/ILLA 7
6 Inflammalory bowel disease (IBD) RAEYE 55 (IBD) JUN/STAT1/IL6/TLIB/IFNG/ILIA 6
7 Leishmaniasis FA 250 JUN/STAT1/FOS/TLIB/TFNG/TLIA 6
8 Salmonella infection P R R JUN/FOS/IL6/1L1B/IFNG/IL1A 6
9 Endocrine resislance P A4 3 HE B ESR2/ESR1/JUN/FOS/MMP2/MMP9 6
10 Toll-like receptor signaling pathway Toll #1532 {45+ i B JUN/STAT1/F0OS/IL6/IL1B/SPP1 6
11 Th17 cell differentiation Th17 4004534k JUN/STAT1/FOS/IL6/IL1B/IFNG 6
12 TNF signaling pathway TNF {55 i f& JUN/MMP3/FOS/MMP9/11L6/1L18B 6
13 Eslrogen signaling pathway R = ESR2/ESR1/JUN/FOS/MMP2/MMP9 6
14 Measles WRIE JUN/STAT1/FOS/TL6/TLIB/TLTA 6
15 Transcriptional misregulation in cancer JEE TR AR SR R TR PPARG/MMP3/MMP9/1L6/RUNX2/IGFBP3 6
16 Pertussis TH® JUN/FOS/1L6/1L1B/ILTA 5
17 Chagas disease ( American Lrypanosomiasis) T IR ( 38 I 4 HURe ) JUN/FOS/IL6/IL1B/IFNG 5
18 Relaxin signaling pathway AT R AR 53 JUN/FOS/MMP2/MMP9/COL1A1 5
19 Hepatitis B R JUN/STAT1/FOS/MMP9/IL6 5
20 Influenza A A2 R STAT1/1L6/1L1B/IFNG/IL1A 5

AU S SRR AT 20 LR,

3 i WEH. BESITEER, ERAE, BHE),E
RAREFEFR IR, INE B8 25 %, N # OP 1y &/

RN E A B TR, R TR R R i A A TR, SR B3 T T B g
MG R RN M E R A, M3 ) 3 7= W L S 23 I B TR R R, E— 25
SIMAALZ R, LA, B LK A 85 Bk, B RN BEEHRAMERN AL, Hit, MR BIGIF B R
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