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Metabolic imaging is a powerful tool for the visual assessment of metabolism inside the human body. 

Current imaging methods can be improved by increasing metabolic contrast in a safe manner. The gold 

standard of metabolic imaging is 2-[18F]fluorodeoxyglucose-positron emission tomography (FDG-PET). 

FDG-PET is radioactive and restricted to a reporting of glucose uptake and retention without downstream 

metabolic information. Deuterium magnetic resonance imaging (DMRI) with [6,6’-2H2]glucose is 

nonradioactive and can generate tumoral metabolic contrast. Here, we hypothesized that assessing 

deuterated water (HDO) production from [2H7]glucose might further strengthen metabolic contrast and 

allow for tumor detection and treatment monitoring. A novel imaging platform was developed and used to 

distinguish baseline tumors, tumors treated with vehicle control or acute anti-glycolytic therapy, and 

contralateral healthy tissue. Treated tumors generated the least 2H-signal and HDO. This approach 

highlights HDO as a marker of tumoral glucose utilization and indicates translational capability in humans 

as a safe, noninvasive, and suitable means for serial monitoring. 
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➢ Imaging 2H signal and spectroscopically measuring HDO production after [2H7]glucose 

administration can generate tumoral metabolic contrast.

➢ Unlike PET-based scans, this reveals information about both uptake and consumption of glucose 

through HDO and 2H-lactate production, as well as downstream metabolite labeling.

➢ Furthermore, this can be used to investigate the extended kinetics of glucose metabolism of an 

intact tumor.

➢ Metabolic flux modeling allowed for robust measures of glycolytic pathways and downstream 

metabolism. 

➢ This work has translational capability in humans as a safe, noninvasive, and nonradioactive 

method for investigating metabolism.
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Hypothesis: the production of partially deuterated water (HDO) from [2H7]glucose may lead to enhanced 

metabolic contrast of tumoral metabolism. 1D spectroscopy and 2H signal imaging with gradient 

recalled echo can allow for a comprehensive assessment of tumoral glucose utilization and treatment 

efficacy. Flux modeling can reveal specific pathway contributions to HDO production.

Figure 1. Utilizing deuterium metabolic imaging with [2H7]glucose to assess tumoral glucose utilization 

kinetics and treatment efficacy over time
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Yale university mouse melanoma (Yumm1.7) cell glucose utilization kinetics were characterized with 2H 

NMR and GC-MS analysis.

All experimental procedures were approved by the University of Florida Institutional Animal Care and Use 

Committee. C57BL/6J mice were subcutaneously injected with 50,000 Yumm1.7 cells in the right flank. At 

10 mm diameter, mice were entered into the study and imaged to establish a baseline.  Mice were treated 

with vehicle control or BRAFi and MEKi therapy for 3 days followed by a final imaging session.

 Imaging sessions: animals were anesthetized using isoflurane inhaled anesthetic (5%), tail vein 

catheterized and inserted into the MRI scanner. Animals were injected with 1.95 g/kg [2H7]glucose 

dissolved in heparinized (5%) saline. 

Animal experiments were performed on an 11.1 T Magnex magnet (Magnex Scientific Ltd.) interfaced to a 

Bruker Avance III HD console running on ParaVision 6.0.1 (Bruker Instruments, Billerica, MA). Mestrenova 

was utilized for data analysis. 
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Figure 2. In cellulo characterization of [2H7]glucose utilization and in vivo deuterium metabolic 

imaging and spectroscopy of glucose consumption and HDO production can monitor treatment.  
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