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Abstract (300 word limit)
Statement of the Problem: Agrimonia eupatoria L. (AE) has a rich tradition of use in wound healing improvement across various cultures worldwide. In previous studies, we revealed that Agrimonia eupatoria L. water extract (AE) possesses a rich polyphenolic composition, displaying remarkable antioxidant properties. Our investigations also demonstrated that lipophosphonoxin (LPPO) exhibited antibacterial efficacy in vitro while preserving the proliferation and differentiation of fibroblasts and keratinocytes. Methodology & Theoretical Orientation: Building upon our prior findings, the present study aimed to assess whether a combination of AE and LPPO could enhance skin wound healing while retaining antibacterial attributes. Antibacterial activity of AE/LPPO against Staphylococcus aureus was evaluated, alongside its effects on fibroblast-to-myofibroblast conversion, extracellular matrix (ECM) deposition, endothelial and keratinocyte proliferation/differentiation in vitro. We also investigated AE/LPPO's impact on TGF-β1 and VEGF-A signaling in keratinocytes/fibroblasts and endothelial cells, respectively. Additionally, wound healing progression in rats was examined through macroscopic observation and histological analysis. Findings: Our results indicate that AE/LPPO promotes myofibroblast-like phenotypic changes and augments ECM deposition. Clinically relevant the AE/LPPO did not interfere with TGF-β1 and VEGF-A signaling and accelerates wound closure in rats. Notably, while AE and LPPO individually exhibited antibacterial activity, their combination did not lead to synergism, rather decreasing antibacterial activity, warranting further examination. Conclusion & Significance: These findings underscore substantial wound healing improvement facilitated by AE/LPPO, warranting further exploration in animal models closer to human physiology. This approach combines traditional phytomedicine (AE) with modern organic chemistry techniques (LPPO) for potential innovative wound healing product development.
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Figure 1: Enhancement of skin wound healing following treatment with water extract and lippophosphonoxin generation II.
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