Investigation of chronic DSS-treatment in a preclinical A53T Parkinson’s disease model
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Introduction. Parkinson’s disease (PD) is a complex neurodegenerative condition with no disease-modifying therapies currently available. Gastrointestinal inflammation is an established hallmark of PD, with increasing evidence suggesting it may contribute to aberrant protein accumulation and peripheral immune dysfunction. Despite this, many commonly used preclinical models fail to replicate these features - potentially limiting their translational validity. As such, there is a need to evaluate models that integrate classical PD neuropathology alongside gastrointestinal inflammation to provide a more clinically relevant platform for assessing potential therapeutics for PD.

Aims. To investigate the impact of chronic DSS-induced intestinal inflammation on disease profile in an A53T  preclinical Parkinsons disease model. 
Methods. A53T mice were treated with 0.5% DSS via drinking water from 4-8 months to induce intestinal inflammation. Behavioral tests (novel objection recognition, grip strength, beam walk) were performed at 11 months, and mice were culled at 12 months of age for assessment of neuropathological hallmarks. 
Results. By 12 months, 25% of the non-DSS treated cohort developed severe motor dysfunction whereas no mice in the DSS treated cohort developed such symptoms. No differences were observed in dopaminergic neuronal density and behavioural assessment readouts between genotype controls, non-DSS, and DSS-treated mice at 12-months of age. 
Discussion. Preclinical models that reflect the full spectrum of disease are critical for improving the clinical translation of therapeutics in PD. Disease manifested in a portion of non-DSS treated A53T mice but was absent in the remaining non-DSS treated and DSS-treated cohorts. While unable to make a conclusive assessment on DSS-mediated disease progression, this result suggests that a single timepoint for evaluation of disease does not always provide the full resolution necessary to capture changes in disease profile. For cumulative models of disease with spontaneous progression, such as the A53T model, it would be prudent to include multiple cohorts across the course of disease to better understand disease progression as well as the impact of any potential interventions.
