
1 

3T-MRI: 5 years of Tunnel Vision 

November 2016, Kees de Graaf 



Chairgroup Sensory Science and Eating Behavior 

Mission: to make the healthy choice the happy choice,  
To unravel psychobiology of food choice and food intake 

Sensory science 

Gut-brain signalling  

Cephalic phase ressponses 

Eating behavior: interaction 
 
between the senses, the  
 
brain, and the gastro- 
 
intestinal tract 
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MRI = Most Revolutionary Imaging technique 

 No (ionizing) radiation (cf. CT, PET) 
 Extremely versatile, anatomy and function 
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MRI benefits 

 Benefits 

● Non-invasive 

● Very versatile 

● High spatial resolution (0.5 mm) 

● Good temporal resolution (1 s) 

 

 Potential limitations 

● Magnet environment & supine position 
● Noise (earplugs) 

● Image artefacts (due to motion, metal) 

 

 



Potential research questions 

 Representation of taste, smell, reward value in the brain. 
 
 Effects of sugar, salt, fat replacers on reward value, e.g. 

do low energy sweeteners fool you and do they disrupt 
appetite? 
 
 Measure gut – brain signalling? 

 
 Measure gastric emptying and digestion? 
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Representation reward value 

To like or not to like: Neural substrates of subjective flavor 
preferences 

I. van den Bosch,  J.R. Dalenberg,  R. Renken,  A.W.B. van Langeveld,  P.A.M. Smeets,  S. Griffioen-Roose,  
G.J. ter Horst,  C. de Graaf,  S. Boesveldt (2014) 

Conclusion; like and dislike for same stimuli (one likes cheese, the other dislikes 
cheese) are coded in different areas in the orbitofrontal cortex. 

Van der Bosch, et al Behavioral Brain Research, 2012 



Do low energy sweeteners disrupt appetite and 
change reward value of sweet in the brain? 

 
 
 
 
 
 

No evidence for changes in liking, appetite or reward responses after 
repeated exposure to low energy sweeteners 
 
This result is in line with experimental animal and human studies, and 
nutritional epidemiological data  



Can we measure gut  brain signalling?  

 
 
 
 
 

In this study oral and gastric signals to satiety were independently manipulated; 
Both contributed to brain signals that relate to satiation/satiety  oral processing is 
also important for satiation 



Measure gastric emptying and stomach 
composition after eating?  
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24 studies completed 
 
Taste and Smell clinic ongoing 
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Division of Human Nutrition: critical mass 
on MRI work 

 
 Paul Smeets, THE FORCE, satiety, technical, data 

analytical 
 
 Sanne Boesveldt, odor, taste, reward 

 
 
 Marco Mensink, body composition, liver fat 
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Thank you for 
your attention 

Questions? 


	3T-MRI: 5 years of Tunnel Vision
	Chairgroup Sensory Science and Eating Behavior
	MRI = Most Revolutionary Imaging technique
	MRI benefits
	Potential research questions
	Representation reward value
	Do low energy sweeteners disrupt appetite and change reward value of sweet in the brain?
	Can we measure gut  brain signalling? 
	Measure gastric emptying and stomach composition after eating? 
	Slide Number 10
	Slide Number 11
	References
	References
	Division of Human Nutrition: critical mass on MRI work
	Thank you for your attention

