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Background 

Deuterium metabolic imaging (DMI) is a new technique to study metabolism in vivo, 
which relies on magnetic resonance spectroscopic imaging combined with the 
administration of deuterated compounds, such as deuterated glucose (De Feyter et al. 
2018). In type 2 diabetes, hepatic glucose metabolism is dysregulated, but our 
understanding of the disturbances is far from complete. In this study, DMI was 
performed to show that metabolic imaging of the liver is feasible using deuterated 
glucose. 

Methods 

Healthy volunteers were scanned in a 7T MRI scanner, equipped with a body array 

coil for DMI. To assess the repeatability of the DMI measurements, 5 scans (nominal 

resolution 30x30x30 mm3, 5 min per scan) were acquired consecutively at natural 

abundance and the coefficient of variation (CoV) of the deuterated water peak intensity 

was calculated for each voxel. Finally, DMI scans with oral intake of [6,6’-2H2]-glucose 

(0.75 g per kg body weight) were performed after an overnight fast with a temporal 

resolution of 5 min, starting at baseline and continuing up to 2 h after intake of 

deuterated glucose. 

Results 

The mean CoV of the natural abundance deuterated water signal intensity in the liver 

over time was 7%. Deuterated glucose signal in the liver progressively increased after 

deuterated glucose intake (Fig. 1B). Immediately after intake, a very strong signal from 

deuterated glucose in the stomach and portal vein was observed (Fig. 1C). These 

signals rapidly decayed, but at 2 h the signal from the stomach was still high compared 

to the liver. 

Discussion/Conclusion 

Our results show that glucose uptake in the liver can be monitored with DMI. 
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