Feeding and physical activity is coordinated by NPY4R signalling
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Aim: To elucidate the critical regulatory mechanism coordinating physical activity with food intake and energy homeostasis.
Methods: Using the activity-based anorexia (ABA) mouse model combined with feeding machines, and chemogenetic manipulations, we comprehensively tested various NPY and NPY4R transgenic mouse lines to dissect feeding behaviour and physical activity.
Results: Under ABA with 1-hour food access, both wild-type (WT) and NPY-deficient (NPY-/-) mice significantly increased wheel-running, peaking at day 2. However, while WT activity gradually declined below baseline, NPY-/- mice exhibited a sustained increase, accompanied by higher energy expenditure. This led to a dramatic weight loss not seen in WT-ABA mice or food-restricted NPY-/- mice without a running wheel. Arcuate nucleus NPY expression was unchanged by ad libitum running but increased with food restriction severity (1h > 2h access), suggesting NPY elevation may curb hyperactivity and promote food anticipation. As Y4 receptor activation requires high NPY levels, and Y4-/- mice show baseline hyperactivity, we tested them in ABA. Similar to NPY-/-, Y4-/- mice displayed significantly elevated wheel-running activity and diminished food-anticipatory activity (FAA) during the final ABA days, accompanied with an increased energy expenditure compared to WT mice on the same paradigm. By contrast, Y1-/- mice on ABA while exhibited higher energy expenditure than WT, they had comparable wheel running activity to WT mice. These data suggest a primary role of Y1 in mediating NPY’s effect on metabolic rate, whereas Y4 plays dual roles in regulating energy metabolism and activity during prolonged energy deficit. 
Conclusions: Our findings establish a key role for NPY4R signalling in the integrated dual control of feeding and physical activity, specifically modulating wheel-running behaviour.











