Roles of Rev-Erbα/β receptors in the experimental Parkinson’s disease model
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Introduction. Parkinson’s Disease (PD) is the second most common neurodegenerative disorder globally. Circadian rhythm disruption is increasingly recognized as a contributing factor to the development and progression of PD. This study represents the first in the field to investigate the dual roles of the nuclear receptors REV-ERBα and REV-ERBβ.
Aims. The aim of this study is to investigate the effects of the REV-ERBα and REV-ERBβ nuclear receptors on the pathophysiology and progression of Parkinson’s disease within a 6-OHDA-induced experimental mouse model.
Methods. To modulate circadian signalling, lentiviral vectors were administered intracranially to male C57BL6/j mice to either overexpress or inhibit REV-ERBα and REV-ERBβ expression. Following viral transduction, PD model was induced via 6-OHDA injection into the striatum. 1.5% isoflurane was used via inhalation as an anaesthetic. Over a 28-day period, mice underwent several behavioural tests. Post-sacrifice, brain tissues were analysed using immunohistochemistry for dopaminergic survival (Tyrosine Hydroxylase), general neuronal survival (NeuN), and neuroinflammation markers (GFAP and Iba-1). Additionally, Western blot analyses of the AKT and ERK pathways were performed to identify the intracellular signalling mechanisms involved.
Results. Inhibition of REV-ERBα/β provided significant neuroprotective effects, as evidenced by increased dopaminergic survival in the substantia nigra and striatum, although it also led to an increase in neuroinflammation markers. In contrast, increasing the expression levels of REV-ERBα/β accelerated neurodegeneration and reduced neuronal survival, while simultaneously decreasing neuroinflammation. Molecular analysis suggests that these phenotypic changes are likely regulated via the AKT/ERK signalling cascade.
Discussion. These findings provide pioneering insights into the therapeutic potential of targeting circadian receptors. While REV-ERBα/β inhibition appears neuroprotective against dopaminergic loss, the complex interplay with neuroinflammation suggests that these receptors are central to the pathological progression of PD. This research opens new avenues for personalized pharmacological strategies in treating neurodegenerative diseases through circadian modulation. 
