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[Abstract] Objective: To elucidate the molecular mechanism of Gusong Kangfu decoction against osteoporosis
(OP) by integrating network pharmacology, molecular docking, and animal experiments. Methods: Active ingredients
and targets of Gusong Kangfu decoction were screened using the TCMSP database. OP-related targets were
retrieved from GeneCards, OMIM, TTD, DrugBank, and DisGeNET databases. Potential targets were identified
by intersecting drug and disease targets. A protein —protein interaction (PPI) network was constructed via
STRING to identify core targets. Functional enrichment analysis was performed with DAVID, and molecular
docking was conducted using AutoDock 4.2.6. An OP mouse model was established by bilateral ovariectomy.
Totally 24 mice were randomly assigned to sham group, model group, estrogen group, and Gusong Kangfu decoction
group. After 12 weeks of treatment, femurs were harvested for validation of key targets and pathways. Results:
Totally 319 active ingredients and 448 targets of Gusong Kangfu decoction were identified, with 293 potential

targets overlapping with OP-related targets. KEGG enrichment analysis revealed significant involvement of targets

*

E3
il

AR A =& AAHUT P ERA S R-@ LR B (202101AZ070001-067)

1z

Y FRB, B8 AR EIT B0 F @ A F R A e R TAE S B 5T



* & (3 532

2026 F4 A F325 %48 April.2026 Vol.32 No.4

in the phosphoinositide 3-kinase (PI3K)—protein kinase B (Akt) signaling pathway. PPI network analysis identified

nuclear factor kappa B inhibitor alpha (NFKBIa), fos proto—oncogene (FOS), hypoxia inducible factor 1 subunit
alpha (HIF-1a), catenin beta 1 (CTNNB1), and mitogen—activated protein kinase 14 (MAPK14) as core targets.

Molecular docking confirmed strong binding affinities (binding energy<-7.0 kcal/mol) between five key components

(quercetin, wogonin, luteolin, stigmasterol, kaempferol) and these core targets. Animal experiments demonstrated
that Gusong Kangfu decoction significantly down-regulated expression of NFKBIA mRNA, FOS mRNA, HIF-la
mRNA, and MAPK14 mRNA (P<0.05), while upregulating CTNNB1 mRNA and p-PI3K/p—Akt protein levels
(P<0.05) in femoral tissue. Conclusion: Gusong Kangfu decoction targets NFKBla, FOS, HIF-la, MAPK14 and
CTNNBI1 targets through quercetin and other ingredients to activate the PI3K-Akt signaling pathway, which

then exerts anti—-OP effects.
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B0 LR R R E T oo A BRA B ECLAR 27 A& iR
& (B R KA B AR A IR AL 5 P0018S ).

13 E2ME  HEY FHL(Leica Microsystems GmbH ,
7 :RM2016) ; HEUBK AL (R AL T A R A A LS
JT-128); 1E & 8 1485 (Nikon Corporation, B*5 : C-SHG1) ; %¢
JEE B PCRAYAR (Applied Biosystems, Inc., %5 :7500) ; LK
{%(Bio-Rad Laboratories, Inc., %5 ;1658001 ) ; %t it Wi 1%
{% (Bio—Rad Laboratories, Inc.,% 5 :Gel Docxrs)o

1.4 M52 S50

141 EANRESE S PR B R S T S s R
2 B G024 PR B S o BT 6 (TCMSP) , KR 5 07 B
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20 W3 N TNFKBIa mRNA .FOS mRNA .HIF-1ac mRNAFI
MAPK14 mRNARZL, H LI T CTNNBI mRNAMZFRIA(P<
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