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Introduction: Parkinson's disease (PD) is a neurodegenerative disorder characterized by death of dopaminergic neurons in the substantia nigra and the accumulation of protein aggregates called Lewy bodies. Although PD primarily affects the brain, its pathology is systemic, with manifestations in peripheral non-neural tissues such as blood and skin. Despite recent preclinical advances proposing therapeutic approaches, there is no cure, and current treatments are ineffective long-term. Cannabinoids have emerged as promising therapeutic agents due to their antioxidant, neuroprotective, anxiolytic, analgesic and anti-inflammatory properties. Accumulating evidence suggest cannabinoids mitigate PD symptoms by modulating signalling pathways, but exact mechanisms remain poorly defined. Our laboratory detected mitochondrial dysfunction and calcium signalling abnormalities in PD blood-derived cell lines.     
Aims: This study aimed to investigate the therapeutic potential and efficacy of cannabidiol (CBD) and its propyl analogue cannabidivarin (CBDV) on mitochondrial function and calcium signalling in PD patient-derived cells.
Methods: Immortalised lymphoblastoid cell lines (LCLs) from PD (n = 35) and healthy controls (n = 22) were treated for 24 hours with 10-20 µM CBD, 10-20 µM CBDV, or a 1:1 combination of 10-20 µM CBD and 10–20 µM CBDV dissolved in 0.1% DMSO. Untreated controls were included for PD and healthy groups. Following treatment, mitochondrial energy production and cytosolic calcium signalling were assessed using fluorescence-plate-based measurements to evaluate cannabinoid therapeutic efficacy.
Results: In our LCLs, we observed elevated ATP levels and increased calcium signaling in PD compared to healthy controls. CBD treatment (20 µM) rescued elevated mitochondrial energy production in PD lines by reducing ATP steady-state levels to those observed in healthy controls. The increase in mitochondrial energy production in PD was not due to increased mitochondrial mass, and other parameters of mitochondrial function remained unaltered. CBD also did not alter mitochondrial mass, suggesting the balance between biogenesis and degradation was unaltered. Mitochondrial membrane potential, reactive oxygen species production, and removal were unaffected. CBD treatment (10 µM and 20 µM) also rescued elevated cytosolic calcium levels in PD cell lines. CBDV produced similar, though less pronounced, effects. 
