
Electrode implant

Coordinates from Bregma: 

•AP=+1.69mm

•ML=-0.8387mm

•DV= -3.860mm

•Group A will serve as a control group, with an implanted sham electrode that produces no 
stimulation (n=6), groups B and C will be implanted with active electrodes that are stimulated 
at different time points during the experiment (n=6 for each group). 

Stimulation parameters Caloric Restriction

Amplitude: 50μA All three groups will undergo caloric 
Frequency: 130 Hz restriction, beginning when their 
Pulse width: 90μs  surgical recovery is complete on 
Duration: 1 hour post-electrode implantation day 10. 

Caloric restriction will aim to 
produce a 10-15% body weight 

loss in the animals, equivalent to 
diet-induced average weight loss in 
humans (restriction is continued 

for 5 days). 
High Fat Feeding

After all mice have returned to a normal body weight, all mice will have access to a pre-
weighed high-caloric pellet for 1 hour per day for 12 days, with house chow ad libitum for the 
rest of the day (23 hours).  The first 2 days of this access will serve as habituation to the new 
feeding regimen, which will consist of 2-3 hours of access to the high-caloric pellet in their 
home cages.

Stressful Stimuli

Outcomes

•Weight loss shows a 10-15% weight
loss.

•No weight change during nutrical
consumption.

• Administered before and after 
food restriction. 

• Tests stress sensitivity to food 
deprivation.

Introduction

•The Nucleus Accumbes Shell (NAS) is involved in the cognitive processes of motivational salience and 
reward. It is also involved in the mesolimbic dopamine system – alterations in dopamine signaling is 
implicated in reward-seeking behaviors.

•Previous studies show that Deep Brain Stimulation (DBS)of the NAS modulates dopamine 
receptor-expressing neurons and ameliorates addictive behaviors.

•Stress produce changes in stress neurocircuitry that leads to subsequent increased stress 
sensitivity and overconsumption of high fat foods. 

•We hypothesize that DBS of the NAS during food restriction will prevent addictive behaviors, 
such as binge eating.

•We furthermore hypothesize that DBS of the NAS during stressful stimuli will alleviate reward-seeking 
behaviors (in this case, binge-eating). 

•Previous studies showed: 

•NAS DBS at 150 μA blunted high fat consumption (fig. 1A)

•Stimulated on two alternernating days – show significant

decrease in binge eating (fig. 1C).

•DBS decreased daily intake (fig. 2A).

•Decreased total caloric intake of the high-fat diet (fig. 2C).

•Food deprivation increases sensitivity to stress (fig. 3).

•Stress and food deprivation causes binge eating 

behavior (fig. 3C and D). 

Activity

•10-week-old mice, 6-7 miceper group (3-4 per cage). Weights and food consumption measured daily, 

•Animal groups will be sorted into three stimulation paradigms, based on their assigned treatment 
arm: A) no stimulation, B) stimulation during food restriction, and C) stimulation during stressful 
stimuli.

•Group A (n=7) – control mice:

•Group B (n=6) – stimulation during food deprivation: 

•Group C (n=6) – stimulation during stressful stimuli:

Deep Brain Stimulation of the Nucleus Accumbens Shell at Different Stages 
of Stress-induced Binge Eating to Alter Bingeing Behavior in Mice 

House chow
Nutrical

Reflection
H0 1: DBS of the NAS during food restriction will prevent addictive behaviors, such as binge eating  –
Was Rejected. 

H0 2: DBS of the NAS during stressful stimuli will alleviate reward-seeking behaviors (binge eating)  –
Did not reach significance. 

Points to consider:

•Acute vs cronic food deprivation

•Other studies allowed mice to lose 10-15% of body weight over a 21 day period as 
opposed to this 5 day period (in this study). 
•Cronic food deprivationcould have a different influence on behavioral response to
high fat foods. 
•Stimulation during this acute deprivation period could have given different results. 

•Increasing trend in Nutrical consumption

•allowing a stable occurance of binge eating behavior prior to stimulation might
have resulted in better observable effects of stimulation during CVS and nutrical
exposure. 

•Location of stimulation

•Potential experimental flaws

• Average fat consumption of Chow decreased as 

they were put on the High-Fat diet (Nutri-ca

• Slopes (Chow;Nutrical)

•A: -0.1568; 0.02026

•B: -0.04434; 0.001424

•C: -0.1568; 0.02255

House Chow and Nutrical consumption trend – Group A
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Figure 3

The first graph shows the first five days of Nutrical exposure along with CVS (group C is stimulated). 

Group B (stim during food deprivation) binge ate early on which may show that:

•Stimulation during food deprivation may be enhancing binge eating behavior rather than
ameliorating it – as predicted in Ho1. The NAS shares neuroanatomical features with the amygdala
(sometimes considered as part of the extended amygdala). Which might have reingforced

emotional responses causing an increase in binge eating. 

• Group C during CVS– shows low levels of binge eating but not significantly different from controls
and (now looking at the scond graph,) the low rate percists after stimulation with a Trend low binge
eating behavior but still showing no significant difference in fat consumption with respect to the
control.


