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[Abstract] Objective To investigate the potential therapeutic targets and underlying molecular
mechanisms of Z-ligustilide (Z-LIG) in treating retinitis pigmentosa (RP). Methods By integrating multiple
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databases, such as GeneCards and TargetNet, common targets for RP and Z-LIG were identified. Protein-
protein interaction (PPI) network analysis of the targets was conducted using the STRING database and
analyzed in Cytoscape to identify core targets. The DAVID database was employed for the functional
enrichment analysis of Gene Ontology (GO) and the pathway enrichment analysis of Kyoto Encyclopedia of
Genes and Genomes (KEGG) for the core targets. The PubChem database was accessed for molecular docking
verification to validate the binding affinity between Z-LIG and the core targets. Finally, male rd10 mice were
randomly divided into a control group (n=5) and a Z-LIG treatment group (n=5). The protective effect of Z-LIG
on the visual function in rd10 mice was verified through visual electrophysiology and behavioral tests. Western
blotting and RT-qPCR were utilized to investigate the molecular mechanism of action. Results A total of 66
shared targets between RP and Z-LIG were identified through the screening process. PPI network analysis
identified 55 key targets. GO enrichment analysis yielded 623 terms, which covering 3 dimensions, including
cellular component (CC), molecular function (MF), and biological process (BP), such as inflammatory response.
KEGG pathway enrichment analysis further concentrated 124 terms, which were enriched in the PI3K-Akt
signaling pathway. Molecular docking suggested that Z-LIG could specifically bind with high affinity to RP-
related core targets (such as EGFR and STAT3) via hydrogen bonds. In animal experiments, compared to the
control group, the rd10 mice from the Z-LIG group showed a greater preference for the dark environment in the
light/dark transition test (P<0.05), exhibited significantly higher amplitudes of A-wave and B-wave in
electroretinogram (ERG) (P<0. 05), greater number of outer nuclear layers, with fewer apoptotic cells and less
microglial activation (P<0.05), demonstrated obviously reduced protein levels of p-PI3K/PI3K and p-AKT/
AKT in the retina (P<0.05), and had notably down-regulated mRNA levels of pro-inflammatory cytokines
IL-1B and IL-6 (P<0. 05). Conclusion

inhibiting the activation of the PI3K/AKT-inflammatory axis, thereby delaying retinal degeneration.

Z-LIG may exert a protective effect on the retina of rd10 mice by
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Gene Upperstream sequence(5'—3") Downstream sequence(5'—3")
IL-1B CCTGCAGCTGGAGAGTGTGGAT TGTGCTCTGCTTGTGAGGTGCT
1L-6 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC

TNF-a

AGCCCACGTCGTAGCAAACCAC

AGGTACAACCCATCGGCTGGCA
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A: Venn diagram of targets for Z-LIG and RP; B: Protein-protein interaction (PPI) diagram of interactions between target proteins;

C: Component-Target-Pathway diagram of Z-LIG
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Figure 1 Target interaction network of Z-LIG and retinitis pigmentosa (RP)



2574 i 22 K22 41, 2025, 47(20)

http ://aammt. tmmu. edu. cn

IEESS K MF K H , FEA IR A MEG M LS
/E%\@Eféw%iiﬁ‘f@%%%@%‘#ﬂfl\ﬁﬁﬂﬁw*;
FE 4501 % BP A H o045 HAL R4 & A Ak &
W 2N 240 X e 2 SRR 2 S RE IV I T A
Uiz B IE M TS B (B 2A) o 55 R HE
H LR 4R 2 124 45 KEGG i 1 , (35 9 0 P i 15 53

B JEEE P A 18N RNA  PI3K-Akt {5 58 B AR BT 41

Cellular response to nitrogen compound
Cellular response to hormone stimulus

N F1 5 Bl ik ok REAE AL | Ras {5 538 % (K 2B) . RUAF
PI3K-Akt i B%HE44 56 3, (B H 5 RPAZ Ui B A 9E [ v
BEAEAROC, HA SCHR SR A AL D0 R0 v %) G AR
FIN PR AR BIF S LA 0 IE 148 1 AR
2.4 5T

SRR Z-L1G 5 RP A7 S O 5 25 A0 g, AR HF
5% UL PPLI 2% Jy JEAl, 05 55 H 55 Degree {HL A9 A% 00 1 55

® 5P
®cc

nflammatory response: ® VvF

Positive regulation of cell motility:

Positive regulation of locomotion.

Cellular response to cytokine stimulus
Response to peptide hormone

Cell activation

Cellular response to lipid

Cellular response to peptide hormone stimulus
Perinuclear region of cytoplasm

Apical part of cell

Membrane raft

Membrane microdomain

Ficolin-1-rich granule lumen.

Ficolin-1-rich granule

Vesicle lumen

Receptor complex

Side of membrane

Secretory granule lumen

Phosphotransferase activity, alcohol group as acceptor-
Kinase activity

Kinase binding

Protein kinase activity

Transcription factor binding

Protein domain specific binding

Histone modifying activity

Protein kinase binding

RNA polymerase ll-specific DNA-binding transcription factor binding
Histone H3 kinase activity

Pathways in cancer .

MicroRNAs in cancer

1 T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 A

Gene Ratio

[[PI3K-Akt signaling pathway}

Fluid shear stress and atherosclerosis-{

Lipid and atherosclerosis

Ras signaling pathway -

Pathways of neurodegeneration multiple diseases 4 o
AGE-RAGE signaling pathway in diabetic complications -
Human cytomegalovirus infection |

Chemical carcinogenesis reactive oxygen species
Alzheimer disease | °

Central carbon metabolism in cancer -

PD-L1 expression and PD-1 checkpoint pathway in cancer- 8

Prostate cancer

HIF-1 signaling pathway |

TNF signaling pathway |

Rap1 signaling pathway

Chemical carcinogenesis receptor activation
Coronavirus disease - COVID-19

Calcium signaling pathway

e o o o

T
0.

N
o

015 020 025
Gene Ratio B

A: Top 10 terms in cellular component (CC) , molecular function (MF), and biological process (BP) of GO analysis; B: Top

20 pathways with the smallest P-values in KEGG analysis

2 Z-LIGYERFTRPH GO i1 KEGG 53 1

Figure 2 Gene Ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis of Z-LIG acting

on retinitis pigmentosa (RP)
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Figure 3 3D simulation diagram of molecular docking for core targets of Z-LIG and retinitis pigmentosa (RP)
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Figure 4 Effects of Z-LIG on rd10 mice in behavioral and electrophysiological test
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Figure 6 Z-LIG inhibits the phosphorylation activation of the PI3K/AKT pathway and the expression of inflammatory

cytokine genes in the retina
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