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Investigation of the Mechanism of Osteoporosis Treated by Drynariae rhizoma Based on Network
Pharmacology
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Clinical Medical College of Guangzhou University of TCM, Guangzhou 510006, China; 2. First Dept. of
Orthopedics, the First Affiliated Hospital of Guangzhou University of TCM, Guangzhou 510405, China)

ABSTRACT OBJECTIVE: To investigate the mechanism of Drynariae rhizoma in the treatment of osteoporosis (OP).
METHODS: The active compounds and targets of D. rhizoma were obtained by using Bioinformatics Analysis Tool for Molecular
Mechanism of Traditional Chinese Medicine (BATMAN-TCM database). The targets of relevant compounds were also obtained by

GeneCards database, and targets of D. rhizoma were obtained by the combination of the two. The disease targets corresponding to
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OP were obtained by using TTD, DrugBank, OMIM, GAD, PharmGKB and CTD database. The D. rhizoma-OP disease
intersection targets were obtained after intersecting with the target of D. rhizoma. PPI network was constructed by STRING online
database, analyzed by using Cytoscape 3.6.1 software to obtain key targets and showed by network visualization. Gene ontology
(GO) analysis of drug-disease intersection target were conducted by DAVID online tools. KEGG pathway enrichment analysis was
conducted by KOBAS online tools to screen the significant enrichment pathway (P<<0.05). The key genes were screened by MCC
algorithm. RESULTS: There were 7 active compounds of D. rhizoma 136 intersection targets of D. rhizoma-OP disease. GO
analysis results showed that the biological function of intersection target mainly included chemical reaction, steroid metabolic
process as well as cellular response to chemical stimulus and so on; cell composition mainly included extracellular space,
extracellular area and cytoplasm;molecular functions included heme binding, tetrapyrrole binding and monooxygenase activity, etc.
KEGG pathway enrichment showed that above targets were mainly related to bone metabolism, endocrinology, inflammation,
tumor, apoptosis, etc. Thirty key genes (such as ALB, AKT1, JUN, etc., P<<1.96x10°) were screened by MCC algorithm.

CONCLUSIONS: The mechanism of action of D. rhizoma in the treatment of OP is in multi-target and multi-system manner. In

addition to influencing the related pathways of bone metabolism, it can also affect various metabolic pathways in vivo.

KEYWORDS Drynariae rhizoma; Osteoporosis; Mechanism; Pathway; Target; Network pharmacology
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Fig 1 PPI visualization map of D. rhizoma-OP disease
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Tab 1 GO analysis of D. rhizoma-OP disease intersec-
tion target
% GO 4k ?

H:4138 7 (Biological process) 0042221 Response to chemical 145%107°
0008202 Steroid metabolic process 9.05%107
0070887  Cellular response to chemical stimulus T04x107*
0044710 Single-organism metabolic process 145107
0010033 Response to organic substance 1.54x10™
1901700 Response to oxygen-containing compound 177x107

1901615 Organic hydroxy compound metabolic process  6.99 x 107

0006629 Lipid metabolic process 1.84x107
A8 73 (Cellular component) 0005615 Extracellular space 176x10™"
0044421 Extracellular region part 55110
(0044444 Cytoplasmic part 346x107
0005576 Extracellular region 6.75%107
0098589 Membrane region 8.08x107
0098857 Membrane microdomain 950107
0045121 Membrane raft 9.50x1077
0009986 Cell surface 154107
DY F I (Molecular function) 0020037 Heme binding 1.75%107°
0046906 Tetrapyrrole binding 517107
0004497 Monooxygenase activity 1.04x10°™°

0016705 Oxidoreductase activity, acting on paired do- 2.86x10™"
nors, with incorporation or reduction of mo-
lecular oxygen

0005496 Steroid binding 317x107™
0003707 Oxidoreductase activity 330107
0098531 Steroid hormone receptor activity 433x10”

0004879 Transcription factor activity, direct ligand re- 4.33% 10”7
gulated sequence-specific DNA binding
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Pathways in cancer 147107
AGE-RAGE signaling pathway in diabetic complications L17x10°"
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TNF signaling pathway 1281077
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Proteoglycans in cancer 105x107*
Endocrine resistance 430x107"
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Tab 3 Pathways with more than 5 key enrichment

genes

il HAEKIER P
Pathways in cancer 16 8.14x107
TNEF signaling pathway 14 284x107™"
Hepatitis B 14 119x107
Apoptosis 13 1.54x107
AGE-RAGE signaling pathway in diabetic complications 12 7503107
Endocrine resistance 10 246x107™"
Non-alcoholic fatty liver disease(NAFLD) 10 166x107"
Platinum drug resistance 9 518107
Herpes simplex infection 9 125x107"
Toll-like receptor signaling pathway 8 144x107
Osteoclast differentiation 8 774x107™"
Viral carcinogenesis 8 230107
MAPK signaling pathway 8 125x10™"
PI3K-Akt signaling pathway 8 121x107"
Apoptosis-multiple species 7 9.15%107™
p53 signaling pathway 7 105107
Estrogen signaling pathway 7 116x 107"
HIF-1 signaling pathway 7 151x107"
Proteoglycans in cancer 7 156107
NOD-like receptor signaling pathway 6 5.70x107
Prolactin signaling pathway 6 214x10™"
Prostate cancer 6 T17x107"
T cell receptor signaling pathway 6 185x107°
FoxO signaling pathway 6 757x10™"
Oxytocin signaling pathway 6 196107
cAMP signaling pathway 6 748107
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