AI-based behavioral analysis of metabolic dysfunction-associated steatohepatitis mouse model
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Introduction. Metabolic dysfunction could lead to pruritus and/or psychiatric symptoms. However, whether and how metabolic dysfunction in experimental animal models affects their behavior remain elusive.
Aims. This study aimed to investigate behavioral changes of a dysfunction-associated steatohepatitis (MASH) mouse model for 24 hours.
Methods. Male C57BL/6 mice had ad libitum access to choline-deficient methionine-defined high fat diet (HFD) from 6 weeks old. The model establishment was confirmed by plasma levels of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) and histological evaluation of livers. Their behavior was recorded for 24 hours at 8, 10, 12, 14 weeks and analyzed with artificial intelligence-based animal behavior analysis system, SHIGUSA.
Results. HFD-fed mice showed the elevated plasma level of AST and ALT at 8, 10, 12, 14 weeks. Fatty change was observed in liver at 14 weeks in HFD-fed mice. We observed lower travelled distances and the frequency/duration of rearing behavior during night at 10, 12, 14 weeks in HFD-fed mice. The frequency/duration of eating were decreased during day and night in HFD-fed mice, whereas the duration of drinking was increased especially during day. HFD-fed mice preferred to drink during periods not associated with eating. The frequency of grooming was increased in HFD-fed mice at 10, 12, 14 weeks, while that of scratching was increased during day at 14 weeks. 
Discussion. The imbalance between food and water intake suggests that mice exhibited excessive thirst due to metabolic dysfunction. The increase in the frequency of grooming and scratching behavior might reflect that mice felt stress/anxiety and pruritus, respectively. These findings suggests that experimental mouse models could be utilized to analyze the pathogenesis of pruritus and/or psychiatric symptoms associated with metabolic dysfunction. 
