Cell-mediated Delivery of Catalase Nanoparticles to Treat Parkinson's Disease 
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Parkinson’s disease (PD), age-related and one of the most common neurological disorders, is accompanied by inflammatory process within substantia nigra pars compacta (SNpc). To reduce neuroinflammation and prevent neuronal death, cell-mediated delivery system of an antioxidant enzyme, catalase, loaded into bone marrow derived monocytes (BMM) was developed. To preclude enzyme degradation inside cell-carriers, catalase was coupled with a synthetic polyelectrolyte of opposite charge forming a polyion complex micelle, nanozyme. Transport of nanozyme loaded into BMM to SNpc in an animal model of PD was demonstrated by Image Visualization and Infrared Spectroscopy (IVIS). Therapeutic effect of nanozyme loaded into BMM in MPTP intoxicated mice was manifested in decreased inflammation in SNpc, in particular, astrocytosis (sevenfold reduction in GFAP expression) and microglia activation (tenfold reduction in CD11b levels). Furthermore, the neuroprotective effect of nanozyme formulation was observed using immunohistochemistry by staining TH-positive dopaminergic neurons. Finally, protection of dopaminergic neurons in PD mouse model upon administration by nanozyme-loaded BMM was confirmed by MRSI in MPTP-intoxicated mice; no decrease of levels of the brain neuronal metabolite N-acetyl aspartate (NAA) in the SNpc and stratum were observed in MPTP-intoxicated mice treated with nanozyme-loaded BMM. It suggests that nanozyme-loaded monocytes can be used as alternative therapeutic formulation for treatment of neuroinflammation-associated pathologies, particularly in PD.
