Evaluation of food-derived exosome-like nanoparticles on pancreatic β-cell survival
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Introduction. Pancreatic β-cell dysfunction is critically involved in the pathogenesis of type 2 diabetes, and preventing β-cell apoptosis is considered an important therapeutic strategy. Extracellular vesicles (EVs) have recently been recognized as mediators of intercellular communication through the transfer of RNA and proteins, drawing increasing interest in their biological roles and potential in drug discovery. Among them, plant-derived exosome-like nanoparticles (PENs) have attracted interest because of their high biocompatibility, low cytotoxicity, and efficient production. However, their effects on pancreatic β-cell function remain largely unknown.

Aims. This study aimed to isolate PENs from various food sources and evaluate their effects on pancreatic β-cell apoptosis.

Methods. PENs were extracted from wasabi, ginger, spinach, and Jerusalem artichoke by mechanical disruption, filtration, and ultracentrifugation. Their physicochemical properties were assessed using particle analysis systems and transmission electron microscopy. To evaluate their effects on β-cell apoptosis, INS-1 rat pancreatic β-cells were treated with thapsigargin, a SERCA inhibitor that induces endoplasmic reticulum stress, for 14 h, or exposed to high glucose (20 mM) for 72 h.

Results. Particle analysis showed that PENs from all tested sources exhibited a bilayer membrane structure with particle sizes ranging from 100 to 200 nm. None of the PENs altered thapsigargin-induced increases in cleaved caspase-3 expression under either co-treatment or pre-treatment conditions. Only Jerusalem artichoke-derived PENs, but not the others, significantly suppressed the elevation of cleaved caspase-3 expression induced by prolonged high-glucose exposure.

Discussion. These results indicate that Jerusalem artichoke-derived PENs suppress apoptosis of pancreatic β-cells, likely by suppressing apoptosis caused by glucotoxicity rather than endoplasmic reticulum stress. Overall, our results suggest that exosome-like nanoparticles derived from Jerusalem artichoke may help alleviate pancreatic β-cell dysfunction in type 2 diabetes.

