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Introduction. Aβ clearance is an important strategy for the development of new therapies for Alzheimer's disease (AD), and Insulin degrading enzyme (IDE) can mediate the degradation of Aβ and promote its elimination. Inspired by the possibility that exosomes in the brain may be involved in the secretion and transport mechanism of IDE, mesenchymal stem cell derived exosomes (MSC-EXOs) as natural carriers have many advantages in treating AD and delivering IDE.
Aims. To utilize therapeutic MSC-EXOs as the carrier to directly deliver IDE into the brain, establishing an EXO-IDE drug delivery system, promoting the degradation of Aβ, thereby achieving efficient and synergistic improvement of AD pathological phenotypes.
Methods. The system was constructed and physical-chemical properties were characterized using TEM, DLS, NTA, WB and other methods. The therapeutic effect was evaluated from a pharmacological perspective in AD model mice through methods such as brain-targeted imaging, behavioral tests, pathological sections, and molecular biology.
Results. The central achievement of this study was to successfully merge the therapeutic properties of MSC-derived exosomes with their function as a delivery vehicle. By engineering them to carry IDE, we developed a non-invasive, intranasal system was developed and demonstrated excellent brain bioavailability. This approach effectively ameliorated both neuronal damage and neuroinflammation in AD model.
Discussion. The study highlights a clear synergistic effect between the exosome vehicle and its IDE cargo. While empty EXO alone did not reduce the brain’s Aβ burden, they conferred a modest improvement in cognitive performance and neuronal integrity compared to AD mice. At the same time, IDE does indeed play a role in reducing Aβ plaques in the hippocampus, highlighting the benefits of the combined approach.
