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Abstract: Objective To explore the “treating different diseases with the same therapy” mechanism of Zuogui Pill for Alzheimer’s
disease (AD) and osteoporosis (OP) via network pharmacology and molecular docking. Methods The active ingredients of eight
Chinese medicines in Zuogui Pill (Rehmanniae Radix Praeparata, Dioscoreae Rhizoma, Lycii Fructus, Corni Fructus, Cyathulae
Radix, Cuscutae Semen, Cervi Cornus Colla, Testudinis Carapacis et Plastri Colla) were searched and screened with the help of TCM
systematic pharmacology database and analysis platform (TCMSP), HERB and other databases, and the target prediction of their active
ingredients was carried out. Collect AD and OP disease-related targets through databases such as OMIM, DrugBank, GeneCards, etc.
By taking the intersection of disease-related targets and active ingredient targets, potential targets for AD and OP in Zuogui Pill's
“treating different diseases with the same treatment” approach were identified. Construct protein-protein interaction (PPI) networks
and "drug component target" networks for potential targets using STRING database and Cytoscape software, respectively, and screen
for core active ingredients and core targets through network topology analysis. And by utilizing the Metascape database and combining
it with the bioinformatics platform, gene ontology (GO) annotation and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analysis was conducted on potential target genes. In order to further verify the binding mode and interaction strength
between the core active ingredients and key targets, molecular docking experiments were conducted using AutoDock software. Results
Analysis of Zuogui Pill revealed that it contained 91 active ingredients that can act on 329 protein targets. After comparing and
analyzing the above targets with 4 019 AD related targets and 1 368 OP related targets, 97 potential targets (i.e. intersecting targets)
were ultimately screened. Through GO functional enrichment analysis, it was further revealed that these potential targets were mainly
involved in various biological processes, including cell response to lipids, positive regulation of cell migration, response to exogenous
stimuli, response to cytokine stimulation, response to hormone stimulation, and regulation of apoptosis signaling pathways. In KEGG
pathway enrichment analysis, key pathways were found to include AGE-RAGE, IL-17, TNF, estrogen, HIF-1, and MAPK signaling
pathways. Through PPI network and “drug component target” network topology analysis, 10 core targets (such as PGR, PTGS2,
PTGS1, PRKACA, PPARG, DPP4, NOS3, etc.) and 10 core active ingredients (such as kaempferol, diosgenin, genistein, etc.) were
further screened. Molecular docking experiments have confirmed the strong binding ability between these core active ingredients and
their corresponding targets. Conclusion Zuogui Pill may utilize its core active ingredients, such as kaempferol, diosgenin, and
genistein, to affect key targets such as PGR and PTGS2, while also participating in the regulation of signaling pathways such as AGE-
RAGE, TNF, and MAPK. Ultimately, it demonstrates a "different disease treatment" effect in the treatment of AD and OP.
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Fig.1 Venn diagram of targets of Zuogui Pill in treatment of
AD and OP
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P e .
<3618 FE48EFE 128 2025F 12 8 %¥i38at £ Drug Evaluation Research  Vol. 48 No. 12 December 2025
254
201
-
=
=
<
o
%13-
G
<
5_
PR R P - w == - -] e
EEZEEZYETEEETEEEE8%5 SE5E E5ES55 2@
= b= £ce S2£452 EFEE z £
= SEEZEEz 2EEr 2 EEEEE == HEEET =] =]
cEEEEEESREEERoRbERARE g5 d "Z3EE3 SESSEESSEEE EE
=, CE2cesdEctuddfvs SC.T o= "5 w EERRES &= = =552 ==
2 STGE=28=E55 2L EESE 28 28 E2ECELYSEREEEETEZ50E
g LeH2-cZE Y5 2ECSnEE EEZEE 22 EZ SE2E2z2 8852358825222
g EESELEEEE S EEEESE E=463 E == EECESLEERERICELEZEST
EBoZS=EE0ERRBLEE Z2E S L g it s = 0RCSECEEYLcE25R eS8
FYECESEgE 0 nS==82as ELTE =h iy = 8EC SE 280 5E3R2-852
D S Ec = (=R oSBT =< = P ML= MT EaS S o n—= D2 OV S
S8 grcmgERSE Spo0ElZ £ 5 = po5E g2SFapYEdsg EXS
S8 2SREE s pECeoESx ¥ 8 g SEEy £8=2 Z%Z=3%8 5%E
Ecxcou, T2EE ZEs5EEuE u T = SEE% 2353 228838 2 ¥
ZEEsuL,E8 ESE SESz3TEELE n 3 ZEEE =2 Echg2E 2
TETs¥sy, AB2 SB5EZ=SEE% = = oS =5 v S TS T
8ELEZEE FL5 ZEEEZECES = 8SE=z w2 9% E47 2
& 2= ETS 2 ecae =} < L=
TEEERE EFF SomE0208 3 cE= 2(: = 3 =
R 51 L= EC 0w My = =) o = o
LEELCB 508 = £=8 &= z 2 =
L. -5k =2 = =22 =3 =)
SEEE EE= g RN £2 g 3
E ==z 2S= 3 £ =g 52 2 o 2
g E=.8 sE& & a2 %5 i o =
& ==E =1 @ = k= T
LD = === = =] =
@ o= S o g 5
£ =P < =
z = a £
=0 o -
= g

B3 AJ3h “BREELR” AD # OP FIBTE SR GO B
Fig.3 GO diagram of potential targets of Zuogui Pill for “treating different diseases with same therapy” in AD and OP
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Fig. 5 Drug-component-target network diagram of Zuogui Pill in treatment of AD and OP
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Table 2 Docking binding energy between key active components and core targets
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Fig. 6 Partial results of molecular docking
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