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Mechanism of Dipsaci Radix in treatment of osteoporosis based on systematic
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Abstract: Objective To explore the possible mechanism of Dipsaci Radix in the treatment of osteoporosis based on systems
pharmacology method. Methods The drug components of Dipsaci Radix were obtained from TCMSP database to screen active
ingredients and predict target protein. The target protein of osteoporosis was searched in the TTD and CTD database in order to build
Drug-Target protein-Disease interaction Network. Then, the analysis on the role of core target protein pathways were performed by
DAVID tool. The protein interaction network of primary signal pathways was built in String database. Results Seven active ingredients
of Dipsaci Radix and their 63 target proteins were obtained, 118 targets of osteoporosis were selected, and 118 cross-acting proteins
between Dipsaci Radix and osteoporosis were obtained. Then 24 signaling pathways related to cell proliferation and differentiation and
immune function were enriched, wherein PI3K-AKT signaling pathway contained the largest number of related genes. String database
analysis showed that AKT1, MAPK1, and MAPK3 protein appeared frequently in signal pathways. Conclusion Dipsaci Radix may
affect the PI3K-AKT signaling pathway mainly through AKT1, MAPK1, and MAPK3 for the treatment of osteoporosis. This study
provides a new idea for the further mechanism study on the treatment of osteoporosis of Dipsaci Radix.
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Table 1 Compounds with good oral bioavailaility and

drug-like in Dipsaci Radix

MOL-ID EMHRR OB/% DL
MOLO003152  1,7-—§23E-3-F4AENGET  64.06  0.21
MOL009323  #RAELEIiTF 11T 5647 043
MOL009312  3,5- - WiHEfE4s 7R 48.14  0.68
MOLO009317  EiA LT A 4331  0.81
MOLO000358  beta-7 £ ¥ 3691  0.75
MOL000359 £ {§ fi 3691  0.75
MOL003106  JI| &2 23 VI 1.67  0.07
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Fig. 1 Drug-components-target proteins network
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Fig.2 Drug-target proteins-diseases PPI network
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Table 2 Effects of active ingredients of Dipsaci Radix on related signaling pathways of osteoporosis

155 18 A4 B P E A B /% P1E
PI3K-AKT signaling pathway 20 16.9 3.1X107
thyroid hormone signaling pathway 14 11.9 6.3X107°
MAPK signaling pathway 13 11.0 2.6X10™
FoxO signaling pathway 12 10.2 2.8X10°°
HIF-1 signaling pathway 11 9.3 1.1X10°¢
Whnt signaling pathway 11 9.3 2.5X107°
estrogen signaling pathway 10 8.5 1.1X1073
hippo signaling pathway 10 8.5 2.9X10
ErbB signaling pathway 9 7.6 3.1X107°
TGF-B signaling pathway 8 6.8 1.8X10™
chemokine signaling pathway 8 6.8 1.7X1072
B cell receptor signaling pathway 7 59 43X107*
T cell receptor signaling pathway 7 59 3.5X1073
cAMP signaling pathway 7 5.9 6.4X1072
TNF signaling pathway 6 5.1 1.8X107?
Jak-STAT signaling pathway 6 5.1 5.7X1072
notch signaling pathway 5 4.2 48X1073
NOD-like receptor signaling pathway 5 4.2 7.7X1073
GnRH signaling pathway 5 4.2 4.1X107?
toll like receptor signaling pathway 5 4.2 6.5X1072
sphingolipid signaling pathway 5 4.2 9.3X1072
VEGF signaling pathway 4 34 5.7X1072
p53 signaling pathway 4 34 7.1X1072
hedgehog signaling pathway 3 2.5 5.7X1072
HSP20AE1
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Fig. 3 Signaling pathway crosslinked protein network
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