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1. Introduction 
The prevalence of obesity is rising to epidemic 

proportions. A promising field of obesity research focuses on 
dopamine (DA). This is a powerful neurotransmitter which 
controls the neurological reward after feeding. Blum et al.1 
propose that a reduced number of striatal dopamine D2 
receptors (D2R), and therefore an impaired reward response 
after feeding, is the underlying cause of obesity in 
individuals with Reward Deficiency Syndrome (RDS). 
Verification of this theory would open up possibilities for 
new medicinal interventions. 

 
2. Approach 

In the current study, a computational model was 
developed which encompasses body weight, D2R 
availability, and other relevant factors. A simplified and a 
more complex version of this model were made. The 
complex version includes effects of hormones and circadian 
rhythms, and discriminates between phasic and tonic DA 
release. A schematic representation of the simple model is 
shown in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Schematic representation of the simple model. 

 
Using the models, different hypotheses concerning the 

causes of obesity are being tested. For different parameter 
settings, the models represent the different hypotheses. The 
results are compared to literature findings, to assess the 
validity of each hypothesis. 

The following hypotheses are tested: 
(1) Individuals with reduced striatal D2R availability are at 

risk for overeating, which leads to obesity.  
(2) Reduced D2R availability causes obesity mainly due to a 

lower activity level.2 
(3) Obesity leads to a reduced D2R availability.3 
(4) Increased ventral striatal DA release mediates increased 

behavioural salience of food. This produces excessive 
intake of highly palatable foods, leading to obesity.4 
 

As obesity is a complex condition, it is likely that none 
of these hypotheses will, by itself, be the best explanation of 
its cause. Therefore, combinations of hypotheses will also be 
tested. 

  
3. Preliminary results 

Currently, the RDS hypothesis has been modelled in the 
simple and the complex model using ordinary differential 
equations. The BMI after 1 year has been calculated for 
different values of D2 receptor availability. These graphs are 
shown in Figure 2. There is a clear negative association, as 
the model framework prescribes.  

 
 

 
 
 
 
 
 
 
 

Figure 2: D2R availability vs. BMI after 1 year, for the RDS 
hypothesis (left: simple model, right: complex model). 
 
4. Outlook 

The next steps are to adjust the models to the other 
hypotheses and to compare all the results to literature 
findings. In order to ‘pass the test’, the results of each 
modelled hypothesis must meet the following criteria: 

(1) The values and patterns observed in the variables 
are physiologically realistic (if applicable).  

(2) The A1 allele (a lower basal D2R availability) leads 
to a significantly higher BMI. 

(3) Knocking out leptin, ghrelin, dopamine transporters 
or dopamine receptors induces the effects observed 
in the literature. 

If a combination of hypotheses does not meet these 
criteria, the factors included in the model do not adequately 
describe the causes and physiological processes involved in 
weight gain. This way, the explanatory power of the RDS 
hypothesis (compared to the other hypotheses) will be 
assessed. 
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