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Mechanism of Buzhong Yiqi Decoction in the Treatment of Osteoporosis Based on Network Pharmacology
QI Xiaoyan' ,KOU Xiangwei',WU Yadong®’®,FAN Xiaohui',SUN Min'
(1. People's Hospital of Rizhao,Rizhao,Shandong ,China 276826 2. Shandong University of Traditional Chinese Medicine, Jinan ,Shandong,China
250014; 3. Rizhao Traditional Chinese Medicine Hospital ,Rizhao ,Shandong ,China 276800)

Abstract: Objective To investigate the mechanism of Buzhong Yigi Decoction in the treatment of osteoporosis (OP). Methods The
main active ingredients of Buzhong Yiqi decoction were screened by Traditional Chinese Medicine System Pharmacology Database
and Analysis Platform (TCMSP) and literature review, obtained component targets through SwissTargetPrediction database. Screened
disease targets through Therapeutic Target Database (TTD) , DisGeNET, Drugbank, Online Mendelian Inheritance in Man (OMIM) ,
GeneCards databases. The Venn diagram was drawn to screen common targets, the protein — protein interaction (PPI) network
diagram was draw by String database, and then screened for core targets. Uploaded common targets to the Metascape database for
Gene Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
analysis. A drug — target — pathway network diagram was constructed by the Cytoscape 3.10 software. Core targets and component
molecules were docked by AutoDock 4.2.6 software, and visualized by PyMOL software. Prepared the Buzhong Yiqi Decoction
mediceted serum in the validation experiment, and the proliferation rate of osteoblasts was detected by CCK — 8 method after 24
and 48 hours of treatment with O(blank control),5%,10%,and 20% medicated serum. The effect of the above medicated serums on
osteoblasts and tumor necrosis factor — a(TNF — a) — induced apoptosis of osteoblasts was detected by flow cytometry. Results A
total of 163 active components, 210 drug targets and 1 922 disease targets, with 69 common targets were obtained. PPl analysis
identified 17 core targets,including TNF,serine threonine protein kinase (AKT1),and interleukin — 6 (IL — 6),etc. GO enrichment
showed that the target action process mainly focused on the positive regulation of hormone response, positive regulation of cell
migration, lipid response, epithelial cell proliferation regulation, and negative regulation of cell population proliferation; while KEGG
enrichment showed signaling pathways of advanced glycation endproducts / receptor of advanced glycation endproducts (AGE /
RAGE) ,hypoxia inducible factor — 1 (HIF - 1),interleukin — 17 (IL — 17),and TNF - o« might be potential target pathways. The
drug — target — pathway internet diagram showed that each target pathway was interconnected,with quercetin, kaempferol, naringenin,
naringenin, and formononetin being more prominent. The docking performance between the core target and component molecules was
good. Compared with those which had a volume fraction of 0,the 10% Buzhong Yiqi Decoction medicated serum could significantly
promote osteoblast proliferation after 48 hours of treatment (P < 0.001). The results of flow cytometry detection showed that 10 %
madicated serum could inhibit osteoblast and TNF — « — induced osteoblast apoptosis (P < 0.05),but its effect on the latter one
was weaker than that of the late glycation pathway (AGE / RAGE) inhibitor FPS — ZMI. Conclusion Buzhong Yiqi Decoction
may act on targets such as TNF - o, AKTI1,IL - 6,TP53,and VEGFA through active ingredients such as quercetin, kaempferol,
naringenin, nobiletin, and formononetin, and improve osteoporosis through pathways such as AGE / RAGE and HIF - 1. One of the
main mechanisms may be the inhibition of the AGE / RAGE pathway mediated decrease in TNF — « levels,leading to a reduction
in osteoblast apoptosis.

Key words:Buzhong Yigi Decoction;osteoporosis;network pharmacology;molecular docking;mechanism
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Tab.1 Basic information of main components of Buzhong Yiqi Decoction
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## MOL003896 GC8 7 - methoxy - 2 - methyl isofla- 42.56  0.20 | % MOL000371 HQ2 3,9 - di - 0 - methylnissolin §3.740.48
vone #3 MOL004966  GCS9 3" - hydroxy - 4' - 0 - methylgla- 43.71  0.57
A5 MOL000358 HI  heta - sitosterol 3691 0.75 bridin
ARSI ES MOLO0049 Gl stigmasterol 4383 0.76| % MOL004959  GCS7 1 - methoxyphaseollidin 69.98 0.64
FRHE MOL000392 A3 formononetin 69.67 0.2 #% MOLO0AY08  GC43  glabridin 5325 0.47
HE MOL000497 GCI  licochalcone a 40.79 0.9 A& MOL000380 HOS5  (6aR,11aR) - 9,10 - dimethoxy - 64.26  0.42
(¥4 MOL005828  CP3 nobiletin 61.67 0.52 6a, 11a - dihydro - 6H - benzo-
FRHE %A MOLO00354 €I isorhamnetin 49.60 0.31 furano[3,2 - cJchromen =3 - ol
#4 MOLO0978 GCS1 2-[(3R) - 8,8 - dimethyl - 3,4 36.21 0.52| #¥ MOL004957 GC36 HMO 38.370.21
dihydro - 2H - pyzano[ 6,5 - f] i MOLO04991  GC67 7 - acetoxy - 2 - methylisoflavone  38.92 (.26
chromen - 3 - yl} -5 - me- #E MOL004833  GC21  phaseolinisoflavan 41.61  0.42
thoxyphenol #E MOL005007 GC73  glyasperins M 72.67 0.59
3 MOL004891 GC38  shinpterocarpin 80.30  0.73| &k MOL000296 HQI  hederagenin 36.91  0.75
HE MOL002565 GC6  medicarpin 4922 0.34|#% MOL004820 GC16  kanzonols W 50.48 0.52
+E MOL005003  GC72  licoagrocarpin 5881 0.58

69



¥ &35 ¥

China Pharmaceuticals

202545 A 20 H %5 34 455 10 )
Vol. 34, No. 10, May 20,2025

G009y,

Go, 014029,

MF

BEEEERE
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Fig.5 Drug - target — pathway internet network of Buzhong Yiqi Decoction
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Fig. 6 Molecular docking mode diagrams

5.5
-6.0
-6.5

quercetin  for ol nari

B7 S FIERE
Fig.7 Molecular docking heat map

HMIATIE A/ %
130 -

125 *
120
115
110 e 24h
105
100 =
95

90 T T T y R %
0 5 10 15 20

E GRS ORIE,P < 0.05,7P < 0.01,
E8 *h KA BTSRRI
Note: Compared with those that had a volume fraction of 0,"P <
0.05,”P < 0.01.

Fig. 8 Effect of Buzhong Yiqi Decoction on the survival of osteoblast
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(for Fig.9 - 10).
Fig. 9 Effect of Buzhong Yiqi Decoction on the apoptosis of os-
teoblast
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