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Abstract 

Nuclear Magnetic Resonance (NMR) has an enormous and fruitful impact on biology, 

biophysics, and chemistry. Magnetic resonance imaging (MRI) and spectroscopy 

(MRS) apply the same principles in vivo in humans and animals. While MRI has 

become one of the most powerful diagnostic tools in clinical medicine, MRS and in 

particular multinuclear MRS remained mainly research tools for highly specialized 

groups.  It shall be shown that multinuclear MRS is extremely versatile and can 

observe non-invasively and without ionizing radiation important biochemical 

pathways such as the metabolism of glucose, glycogen, lipids, of metabolites around 

and in the TCA cycle, high energy phosphates, and other reporters of cellular 

conditions and reactions. In turn, the technical requirements of multinuclear MRS are 

immense and the support by the vendors cannot be compared to their promotion of 

proton imaging. This means that the research groups have to overcome many 

technical obstacles on their own. In addition, radiology often aims at the observation 

of focal lesions which is an inherent weakness of MRS due to the low spatial 

resolution. Nonetheless, this presentation shall present the strengths of multinuclear 

MRS aiming at systemic pathology and physiology, which justifies the high 

methodological effort. 
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