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Introduction Future Directions
What is BED?: Operant Training: This phase conditions mice to press a Development of Pharmacological Interventions:
 Binge Eating Disorder (BED) is a psychological condition characterized by frequent episodes of lever to receive a sucrose reward. By using a fixed ratio and * Drug Development: We are developing a drug aimed at modulating dopamine activity to
consuming large quantities of food in a short period, accompanied by feelings of loss of control and variable interval re'n,forcement SCh?dme' we 'promo.te t_he influence binge eating behaviors. This intervention will help assess the potential for
. development of habitual food-seeking behavior, which is . . . :
distress. . . . : pharmacological treatment to mitigate compulsive eating patterns.
R N crucial to model binge eating tendencies.
. SSS Testing .
Importa-nce 9f l-Jr.iderstand‘mg BED: o | o , | andonizaion & rome cage 00 ;3@ r Sceoemugs}:; Binge Eating: Mice are exposed to high-fat diet (HFD) pellets Compulsive Behavior Analysis:
° BED is a Slgnlflcant pUbIlC health concern due to its hlgh prevalence and |mpaCt on individuals phy5|ca| !% 3¢/ ‘ @ in restricted sessions, Simulating the overeating behavior ° Punishment and Persistence: |nvestigate |f mice continue pressing the |ever despite
i erant Trainin Binge Eating >i 2 ; H ; : H . e . . . . . . .
and mlental weII-bemég. o ) o _ - SPern e sessions [1&] | FRI+too seen in binge eating disorder (BED). This allows us to punishment, mimicking the human experience of guilt and shame associated with binge
It can lead to severe health issues such as obesity, diabetes, and cardiovascular diseases. . | 19 W cvery 3 establish tchg compulsive consumption behavior eating. This will help determine if binge-eating animals exhibit increased persistence
T T ‘ characteristic of BED.
o . _ day 4 ¢ daily dosing 18 19 20 21 22 compared to controls.
Distinguishing BED from Non-BED Eating Behaviors:
« BED is associated with compulsive eating behavior, often involving palatable foods (e.g., high sugar or Operant Testing: This final phase assesses how entrenched ] . o
high fat foods). the binge-like behavior is by testing the mouse’s response to Behavioral and Pharmacological Optimization:
+ While non-BED individuals may also prefer palatable foods, they do not experience the same food devaluation and negative consequences, such as mild * Impact Assessment: Examine how the new drug influences both behavioral persistence
compulsive eating behaviors or distress. foot shocks. It helps differentiate habitual from goal- and dopamine activity, providing insights into its effectiveness for treating binge eating.
directed behavior, mimicking human patterns of compulsive
eating despite negative outcomes. .
Objective of the Research: & aesp & Broader Behavioral Assessments:
* To explore the underlying mechanisms of BED and distinguish them from general food preferences.  Compulsive Behavior Beyond Food: Explore additional forms of compulsive behavior to
* To identify potential interventions and treatments that address the compulsive nature of BED rather gain a comprehensive understanding of binge eating mechanisms. This includes evaluating
than just food preferences. behaviors beyond food intake and their relationship with dopamine signaling.

Why This Research Matters:
* Addressing BED can improve quality of life for those affected and reduce the broader health burden
associated with the disorder.

* Enhances understanding of compulsive eating behaviors and informs the development of targeted
therapies. _ _ _ _
Empty cage Bedding +water + habituation Figure 1. High-fat diet (HFD) consumption and body
HFD _ _ weight in male and female subjects under different
a consumption b HFD consumption housing conditions.
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Research Goals Day Day ho;_sed V:;'th bedding, ;/‘\{a';er, ilr::(thabltkuatlon. Ferr:jale Johnson, P. M. &amp; Kenny, P. J. Dopamine D2 receptors in addiction-like reward dysfunction and compulsive
1. Recreate the Binge-Eating Phenotype: c Bodyweight d Bodyweight :aIJ:sCt\jvitir:Z?:tbrlzt;culria(segs on ollzz ; ;or::;;e (Ct)o eating in obese rats. Nature neuroscience 13, 635-641 (2010).
1.0bjective: Develop a mouse model exhibiting binge- 30 - 30 - . .
- - fni i 5 5 Body weight (g) of male and female subjects housed in Forester, G. et al. Neurocognitive reward processes measured via event-related potentials are associated with
eating behaviors similar to those seen in human BED. 2 2 empty cages, showing stable weights throughout the o e i order di < 2nd ecolosical 4 behavior. Appetite 193, 107151 (2024)
- £ £ £ ’ inge-eating disorder diagnosis and ecologically-assessed behavior. etite 193, .
2.Method: Implement a 9-day protocol with specific g 25 § 05 study. (d) Body weight (g) of male and female subjects 8 g 8 gically PP
conditions (bedding and water) to induce binge eating in i i At ‘hiti
: ( 8 ) g g B kS housed with be.ddlng, water, and habltu_atlon, exhibiting Schag, K. et al. Impulsivity in Binge Eating Disorder: Food Cues Elicit Increased Reward Responses and
mice. . . “ 0] ® 201 stable body weight across the 7-day period. Disinhibition. PLOS ONE 8, €76542 (2013).
- Assoss Impulstvity and Habtual Behavtor: 0 T TTIIis]
) jec.lve'. e-ermlne ! _ €in lfc_e mge-ea? Ing _ © Day Day Wang, A. R. et al. Human habit neural circuitry may be perturbed in eating disorders. Science Translational
behavior in mice reflects impulsivity and habitual actions  sucose reward (» - @_ Medicine 15, eabo4919 (2023).
comparable to human BED.
2.Methods: — Presses during operant extinction
1.0perant Conditioning: Use varying reward schedules
to measure goal-directed vs. habitual behavior. (» N @ Goal Directed 80 - Figure 2. Presses during operant extinction under binge
2.Devaluation Tests: Assess if the perceived value of and control conditions for devalued and valued A k | d t
sucrose changes with pre-exposure to gauge goal- N » 60- T outcomes. cknowieagements
directed behavior. (Extinction) a _ _
3.Punishment Resilience: Examine if mice continue & ... & 40- 1 The gratph (:_'Spl?ys thhe number 0: pressezigrmg;he
compulsive lever pressing despite mild shocks. — — o T operant extinction phase across four conditions: BInge WM
.p ) P 8 P . o (& (M — Devalued, Binge Valued, Control Devalued, and Control "" PennFERB S
4.Habitual Pressing: Evaluate lever pressing behavior in 20 — Valued. The "Binge Valued" group shows higher pressing .".
the absence of sucrose to test for habitual actions. behavior compared to the "Binge Devalued" group "~ First Exposure to Research in Blological Sciences
3. VflggFe tl:‘e NIIEOdeI foLTre?]tment Testln(gj: i table f 0- | | Similarly, the "Control Devalued" group presses more .
.Objective: Ensure that the mouse model is suitable for > > > > fre " "
& & & & guently than the "Control Valued" group.
evaluating potential treatments for BED. R R CII rts 69? C1ENCES
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