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Mechanism of Gusuibu (Drynariae Rhizoma) in preventing and treating postmenopausal

osteoporosis based on network pharmacology combined with experimental verification
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[Abstract] Objective To explore the active components and potential molecular mechanisms of Gusuibu (Drynariae Rhizoma)
in preventing and treating postmenopausal osteoporosis (PMOP) by network pharmacology, and to verify by animal experiments.

Methods The main chemical components of Gusuibu (Drynariae Rhizoma) were mined through the TCMSP database, and the active
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components of the drug were screened according to the ADME function combined with the SwissTargetPrediction platform, and the
target was predicted through the UniProt database. The main targets of PMOP were searched through GeneCards, OMIM, DrugBank,
and TTD databases. The STRING platform was used to create PPl network diagram for the common target of drug and PMOP. GO
analysis and KEGG analysis were performed with the help of DAVID database, and the "target—pathway" network map was
constructed with Cytoscape 3.8.0 software. A total of 40 female rats were randomly divided into blank group, sham operation group,
model group and Gusuibu (Drynariae Rhizoma) group. The PMOP model was constructed by removing the bilateral ovaries of the
rats. The rats were given continuous gavage for 12 weeks. The abdominal aorta was collected for blood, and the rats were sacrificed.
Serum samples and bilateral femurs were collected for the detection of estradiol (E,, bone alkaline phosphatase (BALP), tartrate
resistant acid phosphatase (TRAP) and bone mineral density (BMD). Results The main active components of Gusuibu (Drynariae
Rhizoma) in the treatment of PMOP were naringin, luteolin and kaempferol. The main targets included MAPKI, MAPK3, TNF,
TGF—B1, etc., and participated in the regulation of PMOP through Pathways in cancer, PI3K-Akt, TNF, HIF-1 and other signaling
pathways. The results of animal experiments showed that there was no statistical difference in serum levels of E,, BALP and TRAP
between the blank group and the sham operation group (P>0.05). The serum levels of E, and BALP in the model group were
significantly lower than those in the sham operation group (P<0.01), and the serum levels of TRAP in the model group were
significantly higher than those in the sham operation group (P<0.01). The serum levels of E, and BALP in the Gusuibu (Drynariae
Rhizoma) group were significantly higher than those in the model group (P<0.05, P<0.01), and the serum levels of TRAP in the
Gusuibu (Drynariae Rhizoma) group were significantly lower than those in the model group (P<0.05). There was no statistical
difference in the BMD of femur of the blank group compared with the sham operation group (P>0.05); the BMD of femur of the
model group were significantly lower than those of the sham operation group (P<0.01); the BMD of femur of rats in the Gusuibu
(Drynariae Rhizoma) group was higher than that in the model group (P<0.05). Conclusion This study confirms that Gusuibu
(Drynariae Rhizoma) has the characteristics of being multi —component, multi —target and multi—pathway in the prevention and
treatment of PMOP, which can provide a certain theoretical reference for the clinical drug use of PMOP and experimental basis for
new drug research and development.

(Keywords) network pharmacology; Gusuibu (Drynariae Rhizoma); postmenopausal osteoporosis; signaling pathway; mech-

anism of action; experimental verification; bone mineral density
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