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Abstract: Objective To explore the medication patterns of medicinal and food homologous traditional Chinese medicines (TCMs)
in treatment of vascular dementia (VD), to elucidate their potential mechanisms using network pharmacology, and to validate these
findings experimentally, providing a scientific basis for the prevention and treatment of VD. Methods Clinical literature on TCM
prescriptions for VD was retrieved from China National Knowledge Infrastructure (CNKI), Wanfang, China Science and Technology
Journal Database (VIP), and the China Biology Medicine databases. After comparing with the list of TCMs that are both food and
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medicine, we obtained a set of VD-related TCM prescriptions. We analyzed the medication patterns and screened for core herbs. Using
network pharmacology, we identified the active components of the core herbs and their target points in VD treatment, followed by gene
ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) analyses. Molecular docking was performed on core targets
and major active components. Animal experiments were conducted to verify the therapeutic effects of the core herbs. Results Data
mining yielded 531 TCM prescriptions that are both food and medicine, revealing three high-frequency and strongly associated herbal
pairs. Huangqi (4stragali Radix), Danggui (Angelicae Sinensis Radix), Taoren (Persicae Semen), and Shanzhuyu (Corni Fructus) were
selected as the core herbs for treating VD. The anti-VD mechanisms involve regulating pathways such as interleukin-17 (IL-17) and
tumor necrosis factor (TNF). The main active components, quercetin and kaempferol, showed good binding affinity with key VD
targets including tumor protein p53 (TP53), protein kinase B1 (AKT1), TNF, and IL-6. Animal experiments demonstrated that the TCM
prescriptions improved learning and memory in VD rats, reduced mitochondrial and synaptic damage, and downregulated the mRNA
expression levels of TP53, TNF, and IL-6 in the hippocampus, as well as the positive expression of TP53. Conclusion Astragali
Radix, Angelicae Sinensis Radix, Persicae Semen, and Corni Fructus are core herbs in the category of TCMs that are both food and
medicine for treating VD. Their anti-VD mechanisms are related to the regulation of targets such as TP53, TNF, and IL-6, which help
alleviate synaptic injury and neuroinflammation. This study provides valuable insights into the use of these herbs for VD prevention
and treatment.

Key words: vascular dementia; medicinal and food homologous; data mining; network pharmacology; Astragali Radix; Angelicae

Sinensis Radix; Persicae Semen; Corni Fructus
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In figure B, outer circle represents the active ingredients of the drug, where light blue indicates Astragali Radix, green indicates Persicae Semen, red

indicates Angelicae Sinensis Radix, and dark blue indicates Corni Fructus; the inner rectangle represents 152 intersection genes between drug target genes

and VD-related genes.
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Fig. 4 GO enrichment analysis of targets of core medicinal and food homologous TCMs in treatment of VD
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Table 4 Results of molecular docking

S B S 454 fitl(keal mol™)
TP53 L S -76
AKT1 1L 25 1y -6.0
AKT1 N -6.2
TNF L N -6.4
TNF L 25y -6.8
IL-6 LSS -7.1
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1B 5 AKTI

El6 #URSEEMTISFHE

Fig. 6 Molecular docking of core targets and active ingredients
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7 BHERKRFIRZEIZIZER (X£s,n=9)
Fig. 7 Learning and spatial memory of rats in each group (Xt s,n=9)
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SI-¥fil; M-ZRRifk; PM-SRARAGEE; PD-JEHE; SC-FEfhmIER; T-#h
REAR; DS-MTRME: SV-RA/Ml.
SJ-synaptic junction: M-mitochondrion/mitochondria; PM-presynaptic

membrane; PD-postsynaptic density; SC-synaptic cleft; T-axonal
terminal; DS-dendritic spine; SV-synaptic vesicle.
8 HERFIEDHALIBEHRFELER (X7000. X20000)
Fig. 8 Transmission electron microscopy results of

hippocampal tissues of rats in each group (x 7 000, x 20 000)
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Akt X MAPK 155 @ B S5 i 2 4E FE R M 4%, 14
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T
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IL-6 KXt ik &

1-

ﬁﬂll 0l

RFA R YSTY-LYSTY-HPIR
E5EFARALLE:

#P<<0.05;

TR

RFEAR #R YSTY-LYSTY-HPIR

HFEAR MR YSTY-LYSTY-H PIR

RO L *P<<0.05; & 10 [F].

#P < 0.05 vs sham group; "P < 0.05 vs model group; same as fig.10.

&9

BAKREDLLAL TP53. TNF X IL-6 mRNA 7K (X+s,n=3)

Fig.9 TP53. TNF and IL-6 mRNA levels in hippocampal tissue of rats in each group (X £ s, n=3)
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Fig. 10 Immunohistochemical assay of positive expression of TP53 in hippocampal tissues of rats in each group (X £ S, n=3;
scale bar = 50 pm, x 400)
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#% 2 # 2K 1 (mammalian target of rapamycin, mTOR)
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