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Fig. 1 Timeline of establishment of food addiction mouse model ! *!
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Food Addiction and Its Neural Circuitry Regulation Mechanism®

MU Lian-Wei™"™, WANG Ya-Rong”~, YAN Meng-Si, SHU Lin-Jie

(Scientific Experiment Center of Guangzhou Sport University, Guangzhou 510500, China)

Abstract Food addiction refers to the individual dependence on certain specific foods (high-calorie foods) to
the extent that it becomes difficult to control and manifests a series of addictive-like behavioral changes. Food
addiction is an important factor in the development of human obesity and is also a core factor that most people
cannot maintain weight loss or adhere to restrictive diets to maintain a healthy weight. A deeper understanding of
food addiction and its neurobiological mechanisms will provide accurate targets for intervening in food addiction
to improve obesity. Food addiction is characterized by compulsive, chronic and repetitive nature. The Yale Food
Addiction Scale (YFAS), a scale specifically designed to assess food addiction, was developed in 2009 by
modeling all the DSM-IV for substance dependence to be applicable to eating behavior. In 2016, Gearhardt
developed the Yale Food Addiction Scale 2.0, which contains 35 survey questions, to align the YFAS scale with
the diagnostic criteria for addictive disorders in the fifth edition of the Diagnostic and Statistical Manual of
Mental Disorders. One of the most valid and used animal models for food addiction is the mouse food self-
administration model. The mouse food self-administration model was modified according to the rat cocaine
addiction model, and the food addiction status of the animals was evaluated based on three behaviors: persistence
of feeding response, feeding motivation, and compulsive feeding. Studies have shown that the neural circuits of
the lateral hypothalamus-ventral tegmental area-nucleus accumbens and ventral tegmental area-prelimbic-nucleus
accumbens are key neurobiological mechanisms that regulate food addiction. Dopaminergic neurons in the ventral
tegmental area project to the nucleus accumbens (NAc) to facilitate food reinforcement, food reward, and food
addiction. The corticotropin-releasing factor (CRF) secreted by the hypothalamus may mediate chronic stress-
induced VTA-nucleus accumbens reward system dysfunction and promote food addiction in mice. Meanwhile, the
nucleus accumbens receives glutamatergic projections from the prelimbic cortex, an integral part of the reward
system. Specific inhibition of the PL-NAc neural circuit develops a food addiction-susceptible phenotype in mice.
Furthermore, dopaminergic projections from the ventral tegmental area to the prelimbic cortex specifically
inhibited the PL-NAc neural circuit to promote a food-addicted phenotype in mice. Additionally, neurotensin-
positive neurons in the lateral septum (LS™) project to the tuberal nucleus (TU) via GABA signaling to suppress
hedonic feeding.

Key words food addiction, Yale Food Addiction Scale, neural circuit, lateral hypothalamus, ventral tegmental
area, nucleus accumbens, prelimbic cortex
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