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Network Pharmacology and in vivo Experimental Study on the Mechanism of Rehmannioside D

in the Treatment of Diabetic Nephropathy
Huang Shumin’-?,Xie Baocheng',Liu Guohui'**
(1. The Tenth Affiliated Hospital ,Southern Medical University « Dongguan People's Hospital ,Dongguan , Guangdong 523000, China; 2. The First
Clinical School of Medicine,Guangdong Medical University ,Zhanjiang ,Guangdong 524000, China)
Abstract: Objective To investigate the effect and mechanism of rehmannioside D in the treatment of diabetes nephropathy (DN).
Methods The targets of rehmannioside D were obtained from PubChem, PharmaMapper, Super — PRED and SEA databases, and
the targets of DN — related diseases were obtained from OMIM, DrugBank, TTD and GeneCards databases. The common targets of

rehmannioside D and DN were screened through the online Venn 2.1.0 diagram platform. The drug - disease — targets network

TEEWB: S AA AL AR A RRA RS (B G E L 2) M A [2024A1515140131] .
F—EH A, &, MR AL, R T @ A B IEAA S, (& F154 )shuminhuang@126. com,
CEEMER N EAE, B, RFAR, AR LS @A BIEAFASE, (8-F15H ) Liuguohui5@126. com.

BIFIFIIIIIIIIIIFIIFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII>D

& 25 9k ,2025,34(2) :63 - 65. YERB TR LW A G T I S T ALEI ] F B S8 A
(12] T A 4% F7rea . ZPEERKRAFEHA 2B 2 %,2025,31(21):215 - 222.

KREZEAH AT FEERAGFNS 54,2024, [15] B4 . i ik b o7 A0 B IR A X A% K 0997 &L

24(11):1386 - 1388. WA[T]. P E LR E5,2024,19(24):136 - 138.
[13] SRk, a2 5 B, 5 . &k 8 5 7 AL A iift [16] sedkde, iy, 24895 | L T MA B FHAE X T4

At A FURATS 2T F AR )] P B 25k,2025,34(3) 11 - PEF AE K e AALE]]. 25%1‘%4#,2024,21(2):165-168.
[14] 23 A, B@&F TR, F . AT Pt *71"74{( (WA H 391:2025 - 03 - 2434181 H 18 :2026 - 05 - 07)

58



'y T
2026 4E 7 H S H 55 35 4585 13 ] 'r(a i HHERE-
Vol. 35,No. 13, July 5,2026 China Pharmaceuticals Pharmacy Articles

was constructed by the Cytoscape 3.7.2 software. The common targets were imported into the String database for protein — protein
interaction (PPI) network analysis,and the core largets were screened through network topology analysis. Gene Ontology (GO) and
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were conducted by the R 4.4.2 language.
Molecular docking validation was performed by the AutoDock Tools v1.5.7 software, and visualization analysis was performed by
the PyMOL 3.0.3 software. The genetically modified zebrafishes were divided into the blank control group (group A),model group
(group B),low — dose and high — dose rehmannioside D groups (group C,group D;10,20 wmol / L),dapagliflozin group (group E,
5 wmol / L), and rehmannioside D + adenosine monophosphate — activated protein kinase (AMPK) inhibitor dorsomorphin group
(group F,20 pmol / L + 5 pmol / L), with 15 zebrafishes in each group. The zebrafishes in group A were only treated with
zebrafish culture medium for cultivation, the zebrafishes in the other groups were treated with 150 mmol / L glucose culture
medium for the establishment of high — glucose — induced kidney injury models. The zebrafishes in group A were maintained in
culture medium, the zebrafishes in group B were continued to receive 150 mmol / L glucose on the basis of group A, and the
zebrafishes in groups C,D,E,and F were given corresponding drug interventions simultaneously on the basis of group B. After the
intervention, the fluorescence intensity changes of transgenic zebrafish were observed under the microscope, and the average
fluorescence intensity of the kidney of zebrafish larvae in each group was calculated by the Image J 1.54p software. Results A
total of 403 targets of rehmannioside D and 2 414 DN disease — related targets were screened. There were 62 drug - disease
common targets, among which 15 core targets were identified, including protein kinase cAMP - activated catalytic subunit alpha
(PRKACA ) , phosphoinositide — 3 - kinase, regulatory subunit 1 (PIK3R1),Toll - like receptor 4 (TLR4),insulin — like growth
factor — receptor 1 (IGF1R),nuclear factor — kB subunit 1 (NF — kB1),and mammalian target of rapamycin (mTOR). The GO
analysis results showed that rehmannioside D in the treatment of DN mainly involved protein phosphorylation and lipid metabolism
pathways. The KEGG pathway enrichment analysis results showed that it was mainly enriched in signaling pathways such as
phosphatidylinositol 3 - kinase (PI3K) / serine threonine protein kinase (Akt), AMPK, and resistance to epidermal growth factor
receptor (EGFR) tyrosine kinase inhibitors. The animal experiment results showed that compared with those in group B,the average
fluorescence intensity of the anterior renal tubules of zebrafishes in groups C, D, and E significantly increased (P < 0.01) ;
compared with those in group D, the average fluorescence intensity of the anterior renal tubules of zebrafishes in group F
significantly decreased (P < 0.01). Conclusion The effect of rehmannioside D in the treatment of DN may be related to the
regulation of the AMPK signaling pathway.
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Fig.3 PPI network and core target network of common targets of rehmannioside D in the treatment of DN
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Fig.4 Bar chart of GO analysis and KEGG pathway enrichment analysis
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Fig. 6 Effect of rehmannioside D on the renal structure of

zebrafish larvae induced by high glucose (n = 15)
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