Beyond diet and obesity: establishing a sympathetic nervous system-driven model of MAFLD. 
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Introduction. Metabolic dysfunction-associated fatty liver disease (MAFLD) is often linked to poor diet, obesity and insulin resistance. Additionally, chronic sympathetic nervous system (SNS) hyperactivity plays a key role in metabolic dysfunction, inflammation and liver fat accumulation. Current preclinical MAFLD models are mostly diet-induced whereas none reflect sympathetically induced MAFLD (Oligschlaeger Y et al 2020). This limits our understanding of specific neurogenic mechanisms implicated in MAFLD and the development of SNS-targeted therapies.
Aims. We sought to establish and characterise a novel mouse model of MAFLD induced by SNS hyperactivity. 
Methods. BPH/J2 mice, an established model of neurogenic hypertension were fed chow or high-fat diet (HFD) for 16 weeks. We assessed changes in weekly body weight, liver fat content (using MRI), glucose tolerance and insulin resistance. Blood and liver tissues were collected at week-16 for biochemical and histological analysis.
Results. In BPH/2J HFD mice, percentage body weight and liver fat fraction were significantly higher compared to Chow-fed BPH/2J and BPN/3J (control) mice (n=4-6, P<0.05). Additionally, these mice demonstrated significant glucose tolerance and insulin resistance when compared to Chow-fed BPH/2J counterparts. Histological analysis in HFD-fed BPH/2J showed a significant increase in total hepatic steatosis (BPH/2J Chow 19.2%±0.5 vs HFD 51.4%±14.0; n=6-8, P<0.001). A significant difference was identified in total cholesterol (BPH/2J Chow 2.47±0.28 vs HFD 3.58±0.49; n=6-8 P<0.001) accompanied by a trend towards higher AST and ALT levels in HFD-fed mice.
Discussion. Our model enables testing of SNS-targeted therapies, such as sympatholytic drugs or hepatic denervation, with benefits beyond weight or glucose control. Future work will explore underlying mechanisms and evaluate interventions to advance neurogenic-based treatments for MAFLD.
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