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Abstract

The coexistence of Parkinson's disease (PD) and type 2 diabetes increases the severity of disease
progression. The pathophysiological mechanisms of this comorbidity are inconclusive and can present new
therapeutic opportunities for PD. Furthermore, standard medications may not yield satisfactory responses,
necessitating the searching for effective treatment options. Notably, cannabinoids derived from marijuana,
i.e., cannabidiol (CBD), have demonstrated the ability to alleviate PD symptoms and improve metabolic
health. However, CBD faces challenges in terms of its efficacy. Consequently, efforts have been made to
develop CBD encapsulated within lipid nanoparticles, which offer improved dispersion and absorption
capabilities. The aim of this present study was to investigate the effects of CBD encapsulated in lipid
nanoparticles on metabolic parameters in an animal model of PD with diabetes. Adult male Wistar rats
were intraperitoneally injected with a single dose of streptozotocin (35 mg/kg) prior to a four-week regimen
of MPTP (30 mg/kg) administration and a high-fat diet. Subsequently, the rats were orally administered
either vehicle, CBD encapsulated in lipid nanoparticles (20 mg/kg), or levodopa (10 mg/ke) daily for four
weeks. The results found that diabetic rats with PD, treated with the vehicle, exhibited hyperglycemia,
hypertriglyceridemia, and hypoinsulinemia (glucose: P < 0.0001; cholesterol: P = 0.0072; triglycerides:
P < 0.0001). Conversely, insulin levels (P = 0.0003), striatal dopamine (P < 0.0001), and locomotor activity
showed significant reductions (P < 0.0001). In contrast, diabetic PD rats treated with CBD encapsulated in
lipid nanoparticles exhibited higher dopamine levels (P = 0.0130) and triglyceride levels compared to
levodopa treatment. However, levodopa demonstrated better glucose level maintenance than CBD
encapsulated in lipid nanoparticles in diabetic rats with PD (P = 0.0013). Therefore, the novel formulation
of CBD encapsulated in lipid nanoparticles holds promise as an alternative intervention for PD. Further
investigations into the underlying mechanisms can validate its therapeutic effects and potentially pave the

way for its utilization as a medical drug in the future.
Keywords: Cannabidiols, Diabetes Mellitus, Dopamine, Lipid Nanoparticles, Parkinson’s Disease
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