Role of autophagy modulators on behavioral and molecular changes in Parkinson’s disease
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Introduction. Parkinson’s disease (PD) is  neuromuscular ailment that affect both motor or non motor deficits. It is characterised by dopamenergic (DA) neoron loss, lewey body dysfunction. One of the primary pathogenic mechanisms of PD development is autophagy deregulation. The role of autophagy is controversial in PD. Therefore, the current study is designed to evaluate the regulatory role of autophagy in dopamenergic neuronal damage in relation to behavioural and molecular changes in PD. 
Aim. Present study focuses on the involvement of non-apoptotic dopaminergic neurons cell death (autophagy & necroptosis) in MPTP-induced Parkinson’s mice and their modulation by using pharmacological autophagy inhibitor and inducer. 
Method. To establish the contribution of autophagy in PD model, acute dose of MPTP (15mg/kg× 4 times a day at 2 hr. Interval) was administered in BALB/c mice i.p (18-20 week old and 30-35 g) to induce dopaminergic neuron degeneration after institutional animal ethics committee (IAEC) approval (88/IAEC/2017). [1] The treatment of the autophagy inducer (Niclosamine 5-10 mg/kg, i.p.) and autophagy inhibitor (Chloroquine 8-16 mg/kg, i.p.) was administered in PD mice for 14 days. [2] On on day 14, mice were assessed for behavioural elevated plus maze (EPM) & open field (OF) tests as well as for motor coordination using rota rod apparatus. Animals were sacrificed under anaesthesia (pentobarbitone sodium 80 mg/kg, i.p). Their brains were removed and substantia nigra par compacta (SnPc) region were isolated. The dopamine level in striatal brain tissue was assessed using HPLC technique. Thereafter, DAB staining on mice brain (SnPc) tissue section at different time point assessed for pathological changes using haematoxylin & eosin staining was performed to evaluate the tyrosine hydroxylase level (TH) level and morphological changes. Autophagy markers LC-3B estimation and Baclin-1 expression were assessed by immunofluorescence and immunoblotting techniques.
Results. PD mice shows marked significant (P<0.001) reduction in behavioural parameters in EPM and OF tests as well as motor coordination dysfunction in rota rod apparatus, which is associated with significant reduction in dopamine levels (P<0.01). Significant morphological damage in dopaminergic neurons was assessed by H & E staining and tyrosine hydroxylase (TH) enzyme levels. Effect of chloroquine (autopgy inhibitor) showed protective effects in the pathogenesis of PD as evidenced by the reversal behavioural test parameters and dopamine levels as compared to MPTP treated animals. Role of niclosamide (autophagy inducer) on PD pathogenesis was assessed and in present study it is demonstrated the relationship between autophagy induction or inhibition and shown similar results in progression of Parkinson’s disease. The dose dependent effect of autophagy inhibitor (chloroquine) and autophagy inducer (niclosamide) was observed in PD animal model. Most significant effect was observed at chloroquine (8 mg/kg) that rescues and restores the TH positive DA neurons in SNpc of PD mice brain and significantly diminishes LC-3B and Beclin-1 expression in PD mice.
Discussion. Present study suggests that that niclosamide shows less protective response in comparison to chloroquine in terms of restoration of TH positive DA neurons in SnPc of mice brain. Interestingly chloroquine maintains upregulation of LC-3B and Beclin-1 expression in PD mice as compared with niclosamide. We can conclude that dopaminergic neuronal damage may be mediated through autophagy-mechanisms and chloroquine may be use to suppressed neuronal damage in PD.
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