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Ginseng-derived vesicle-like nanoparticles improve the inflammatory microenvironment and promote dia-
betic wound healing: An experimental study

WANG Chengjun, CHEN Weigin, CHEN Xiangian, SU Wei, WEI Peng (The Affiliated People's Hospital of Nin-
gbo University, 315040 Ningbo, Zhejiang, China)

[Abstract]lObjective To investigate the promoting effect and mechanism of ginseng-derived vesicle-like nanopar-
ticles (GDVLNs) on diabetic wound healing. Methods  GDVLNs were extracted by ultracentrifugation and charac-
terized by transmission electron microscopy (TEM), particle size analysis, and zeta potential measurement. The protein
content of GDVLNs was determined by BCA assay. Cellular uptake was observed using PKH26-labeled GDVLNS. Cell
counting kit-8 (CCK-8), scratch assay, and tube formation assay were used to evaluate the effects of different concen-
trations of GDVLNSs on cell proliferation, migration, and angiogenesis, and the effects were compared with those of
ginsenoside Rgl. /n vivo, a full-thickness skin defect model was established in db/db mice, and different concentra-
tions of GDVLNSs or ginsenoside Rgl were topically administered for 10 consecutive days. Wound images were re-
corded every 3 days, and wound healing rates were calculated. After the final administration, wound tissues were col-
lected for histopathological observation, and the protein levels of inflammatory cytokines and repair factors were de-
tected by ELISA. Results Spherical vesicles with uniform particle size and negative surface charge were success-
fully obtained. Compared with the blank control group, GDVLNSs significantly promoted the proliferation and migra-
tion of human dermal fibroblasts and enhanced tube formation of human umbilical vein endothelial cells in a concen-

tration-dependent manner (all P << 0.03). In db/db mice, GDVLNS significantly increased wound healing rates (P <
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0.05). Masson staining showed that GDVLNs increased collagen deposition, improved tissue structure, and promoted der-

mal thickening, thereby enhancing the quality of tissue repair. Meanwhile, GDVLNs downregulated inflammatory cyto-

kines and upregulated pro-healing factors. The high-dose group showed better effects than ginsenoside Rg1 (all P < 0.05).

Conclusions GDVLNSs can accelerate diabetic wound healing through multiple synergistic mechanisms, including pro-

moting cell proliferation, migration, and angiogenesis, inhibiting inflammatory responses, and enhancing tissue remode-

ling, and thus have potential application value as a topical biotherapeutic strategy for diabetic wounds.
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