Anti-ferroptotic approach for mitigation of Amyloid beta toxicity associated with Alzheimer's disease.
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Introduction. Alzheimer’s disease (AD) is a progressive neurodegenerative disorder affecting more than 50 million people worldwide. With amyloid cascade hypothesis being considered as predominant pathological hypothesis, new facets in its treatment need to be explored.
Aims. To identify the key targets and pathways involved in the action of lipid peroxidation inhibitor and iron chelator on Alzheimer’s disease and to assess the role of above treatments in iron overload mice and Alzheimer’s disease rat model.
Methods. Key targets and pathways involved in the action of lipid peroxidation inhibitor and iron chelator against AD were identified using network pharmacology followed by molecular docking and the effect of the above drug treatments was evaluated in Swiss albino mice whereby Iron-dextran was used to induce iron overload mice model and Aβ was used to develop AD rat model using stereotaxy. Key ferroptotic and AD related markers including downstream signalling pathways were evaluated.
Results. Network pharmacological analysis revealed targets such as ACHE, BCHE, AKT1, MAOA, MAOB as the targets that are acted upon by the lipid peroxidation inhibitor against AD, the targets are related to AD and would be further validated by molecular docking. Furthermore, iron-dextran induced neurodegeneration in Swiss-albino mice which was evaluated by H&E staining and Perl’s Prussian staining of mice brain. Neurobehavioral studies such as Morris water maze and elevated plus maze test also indicated significant memory impairment in the iron overload group as compared to the control group. Iron-dextran treated mice had declined learning and memory abilities in water maze test as depicted by longer escape time to find the platform. 
Discussion. Iron dextran administered intraperitoneally for 4 weeks lead to neurodegeneration in Swiss-albino mice and iron deposition in the mice brain as indicated by Perl’s Prussian staining, H&E staining of brain samples indicated pyknosis of neuronal cells and neurodegeneration in the DG region of the hippocampus. Lipid peroxidation inhibitor and iron chelator may potentially prevent iron deposition and neurodegeneration in mice brain, which would further be validated by ELISA and rtPCR of key ferroptotic and AD related genes.
