Ferroptosis: promising avenue for therapeutic targets in neurodegenerartive diseases using iron chelators
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Introduction: Ferroptosis is a nonapoptotic iron mediated regulated cell death.It is caused by an imbalance between intracellular lipid ROS generation and degradation which could result in compromised plasma membrane integrity, cytoplasmic organelles swelling and increased mitochondrial membrane density with decreased or absent mitochondrial cristae. Increased cellular unbound iron by any means can increase reactive oxygen species (ROS) formation by Fenton reaction which will use up available reduced glutathione (GSH). GSH will be unavailable for conversion of lipid peroxide to lipid alcohol. So, lipid peroxide will undergo lipid peroxidation and ultimately ferroptosis mediated cell death. Parkinson’s disease (PD), Alzheimer’s disease (AD), Huntington’s disease (HD) are some commonly occurring diseases with limited promising therapy. So ardent search of promising therapy is need of the hour. Iron deposition mediated ferroptosis can be a promising therapeutic strategy.

Method: Databases like PubMed, Web of Science, Scopus, Science Direct and Cochrane library were searched using keywords “ferroptosis”. Total 603 article were found from 2014 to 2023.Then adding keyword “neurodegenerative disease”, total 18 articles found from which 10 articles were selected after choosing iron chelators.

Results:  Iron accumulation has been proven key factor for neurodegenerative diseases found in several preclinical studies. Ferroptosis, induced by RSL3 or erastin, can be blocked by most anti-oxidants (e.g. ferrostatin-1, vitamin-E, iron chelators (deferoxamine (DFO), deferiprone (DFP)). It was found DFO can inhibit amyloidogenic APP (amyloid precursor protein) processing and amyloid beta (Aβ) aggregation in animal studies.DFP had shown to alleviate nerve function scores and improve iron related neurological symptoms. A phase II trial showed DFP has beneficial effect in PD. Accumulation of iron, abnormalities of GSH and glutamate levels are found in HD; DFO/DFP can be promising.

Conclusion: This review will through us light on the ferroptosis mediated pathogenesis of neurodegenerative diseases and give us some hope on treatment strategy with iron chelators preventing  ferroptosis.

References:  Martin-Bastida, A. et al (2017). Sci. Rep. 7, 1398 ; Deng L, et al (2023) Feb;72(2):281-299.; Yan HF, Zou T, et al (2021). Feb 3;6(1):49.
