
Proteomic Insights into the Healing Mechanisms of Negative Pressure Wound Therapy for Diabetic Foot Ulcers

Aim: This study aimed to elucidate the tissue-level molecular mechanisms underlying negative pressure wound therapy (NPWT) for diabetic foot ulcers (DFU) using Data-Independent Acquisition (DIA) quantitative proteomics.
Methods: Paired skin tissue samples were obtained from six DFU patients before and after NPWT. DIA proteomics was performed to identify differentially expressed proteins (DEPs) (fold change ≥1.5 or ≤-1.5, P<0.05). Bioinformatic analyses including GO, KEGG, Reactome, and Signaling Pathway Impact Analysis (SPIA) were used to characterize biological functions and pathways.
Results: NPWT induced a marked shift in the tissue proteome, as shown by principal component analysis. A total of 1,821 DEPs were identified, with 1,225 up-regulated and 596 down-regulated post-treatment. Up-regulated proteins were predominantly enriched in metabolic pathways, including carbon metabolism, amino acid biosynthesis, and the citrate cycle (TCA cycle). Down-regulated proteins were significantly associated with inflammatory and immune pathways, such as chemokine signaling, leukocyte transendothelial migration, lysosomes, neutrophil extracellular trap formation, and phagosomes. SPIA further confirmed inhibition of chemokine signaling. DEPs were also involved in extracellular matrix organization and defense responses.
Conclusion: NPWT promotes DFU healing via a dual mechanism: revitalizing local energy and amino acid metabolism to support tissue regeneration, while suppressing excessive inflammatory damage. These proteomic insights provide a molecular rationale for the clinical efficacy of NPWT.
[image: 98bd2cb7dac30de348abd4c89fb401e8]



































image1.jpeg
Graphical Abstract
Clinical Application Proteomic Analysis (DIA) Molecular Mechanisms

Activated Metabolism

Diabetic
Foot Ulcer

Activated Metabolism

Inhibited Inflammation

(P
N
-

-
s
N

LT 4

Negative Pressure

Wound Therapy Neutrophil

Vacuum pump immune cells




