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Exploring the mechanism of Qizhi hypoglycemic tablets in treating diabetic vascular

complications based on network pharmacology and molecular docking
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Abstract; Objective
action of Qizhi hypoglycemic tablets ( QZT) in treating diabetic vascular

To systematically elucidate the mechanism of

complications, this study adopted the methods of network pharmacology
Methods

corresponding targets of QZT were retrieved from traditional Chinese

and molecular docking. Active ingredients and their
medicine systems pharmacology database and analysis platform ( TCMSP)
and other databases. Disease targets related to diabetic nephropathy,
retinopathy, and peripheral neuropathy were collected from The human
gene database ( GeneCards) and online mendelian inheritance in man
(OMIM ) .

identified, and a protein — protein interaction ( PPI) network was

Overlapping targets between drugs and diseases were

constructed. Gene ontology (GO) and kyoto encyclopedia of genes and
genomes ( KEGG ) enrichment analyses were performed using the
visualization, and

database for annotation,

(DAVID ) .

integrated  discovery

Molecular docking was used to validate the binding
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interactions between key active components and core targets. Results A total of 116 active ingredients, 2 245 disease —
related targets, and 354 common targets were obtained. Core targets such as proto — oncogene tyrosine — protein kinase
(SRC), signal transducer and activator of transcription 3 ( STAT3) , estrogen receptor I ( ESR1), and RAC - alpha
serine/threonine — protein kinase ( AKT1) were identified. GO and KEGG analyses revealed that the therapeutic effects
of QZT were primarily mediated through key pathways including phosphatidylinositol 3 - kinase/ Akt signaling pathway
(PI3K — Akt) and advanced glycation end products — receptor for advanced glycation end products signaling pathway
(AGE - RAGE). Molecular docking confirmed stable binding of core components including apigenin, baicalein, and

4',7 — dihydroxyflavanone ( DFV) to the core targets. Conclusion

This study preliminarily clarifies the multi —

component, multi — target, and multi — pathway mechanism of QZT against diabetic vascular complications, providing a

theoretical basis for its clinical application and further investigation.
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Table 1 Molecular docking results of core active components and

key targets (kcal - mol™")

Component AKT1 ESR1 JUN SRC STAT3
2 — nonyl acetate -4.10 -5.40 -3.30 -5.00 -4.40
4'.5 - dihydroxyflavone ~ -5.01 -8.40 -5.09 -5.38 -3.75
apigenin -6.20 -8.20 -5.50 -7.90 -7.60
baicalein -6.80 -8.80 -5.50 -7.80 -7.40
DFV -6.20 -8.50 -4.90 -8.00 -7.20

AKTI1: Rac - alpha serine/threonine — protein kinase; ESRI; Estrogen
receptor 1; JUN: Jun proto — oncogene protein; SRC: Tyrosine — protein

kinase SRC;STATS3 ;Signal transducer and activator of transcription 3 ; DFV .

4" ,7 — dihydroxyflavone.

B 1 HEEEAERMZ (PP A

Figure 1  Protein — protein interaction ( PPI) network

AKT1: AKT serine/threonine kinase 1; BCL2: BCL2 apoptosis regulator; CASP3 . Caspase 3; CREBBP: CREB binding protein; CTNNB1; Catenin beta 1 ;
EGFR: Epidermal growth factor receptor; EP300: E1A binding protein p300; ESRI1: Estrogen receptor 1; GSK3B: Glycogen synthase kinase 3 beta;
HSP90AA1 : Heat shock protein 90 alpha family class A member 1; HSP9OABI ; Heat shock protein 90 alpha family class B member 1; IGF1R; Insulin like

growth factor 1 receptor; IL6: Interleukin 6; JAKI : Janus kinase 1; JAK2: Janus kinase 2; JUN: Jun proto — oncogene, AP —1 transcription factor subunit;

MAPKI1 : Mitogen — activated protein kinase 1; MAPK3: Mitogen — activated protein kinase 3; MAPKS8: Mitogen — activated protein kinase 8; MAPK9:

Mitogen - activated protein kinase 9; NFKBI: Nuclear factor kappa B subunit 1; PIK3CA: Phosphatidylinositol — 4,5 — bisphosphate 3 — kinase catalytic

subunit alpha; PIK3CB: Phosphatidylinositol —4,5 — bisphosphate 3 — kinase catalytic subunit beta; PIK3CD: Phosphatidylinositol —4,5 — bisphosphate 3 —

kinase catalytic subunit delta; PIK3R1: Phosphoinositide — 3 — kinase regulatory subunit 1; PRKACA: Protein kinase cAMP — activated catalytic subunit
alpha; PRKCA; Protein kinase C alpha; PTK2: Protein tyrosine kinase 2; RELA: RELA proto — oncogene, NF — kB subunit; SRC: SRC proto — oncogene,

non — receptor tyrosine kinase; STAT3; Signal transducer and activator of transcription 3; TLR4 . Toll like receptor 4; TNF: Tumor necrosis factor; TP53 .

Tumor protein pS3; VEGFA: Vascular endothelial growth factor A.
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Molecular docking diagram of core active components and key targets

A ;: Molecular docking complex of estrogen receptor 1 (ESR1) with 4’,5 — dihydroxyflavone ; B ; Molecular docking complex of estrogen receptor 1 ( ESR1) with

apigenin ; C ; Molecular docking complex of estrogen receptor I ( ESR1) with baicalein; D : Molecular docking complex of estrogen receptor 1 ( ESR1) with 4",

7 — dihydroxyflavanone ( DFV) ; E:Molecular docking complex of tyrosine — protein kinase SRC (SRC) with baicalein;F; Molecular docking complex of tyrosine —
protein kinase SRC (SRC) with 4,7 - dihydroxyflavanone ( DFV) ;G :Molecular docking complex of tyrosine — protein kinase SRC ( SRC) with apigenin;H

Molecular docking complex of signal transducer and activator of transcription 3 ( STAT3) with apigenin;I:Molecular docking complex of signal transducer and

activator of transcription 3 ( STAT3) with baicalein;J; Molecular docking complex of signal transducer and activator of transcription 3 ( STAT3) with 4',7 -

dihydroxyflavanone ( DFV).
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