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Implementing a New Method (EKIT) for Measuring ATP Kinetics at 11 T
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 Phosphorous-31 magnetization transfer NMR (MT-NMR) has been used to study rates of adenosine triphosphate (ATP) turnover in vivo since the 1980s1. Perturbed ATP energetics have been associated with a variety of pathophysiologies2,3. However, the precise measurement of ATP synthesis and breakdown is subject to multiple physiologic and NMR variables, resulting in considerable disagreement in reports from various labs. Recently, a new technique for measuring ATP kinetics (EKIT) that promises to be more robust was introduced4. 
Experimental 

All experiments were approved by the UF IACUC. C57Bl6 mice were anesthetized using isoflurane and placed into an animal restraint system adapted to the AMRIS 11 T magnet. An orthogonal pair of 1H and 31P coils were positioned over the hindlimb of the animal. Prospective 1H images were acquired using the new Bruker Avance III imaging console in ParaVision. Once positioning was confirmed, 31P NMR spectra were acquired using a 90 degree hard excitation pulse and 64 transients. Partial and full inversions were accomplished with 20 ms adiabatic full passage (AFP)pulses designed. 
Results and Discussion


Preliminary results indicate that the AFP pulses can accomplish band selective inversions without undue SAR effects. However, SNR for the 31P experiment remains problematic, as multiple band inversions with different delay times are necessary to completely model the exchange kinetics. Experiments with a new coil supplied by Doty that is double tuned for 1H and 31P should improve the SNR and speed up acquisition of the data. 
Conclusions

EKIT experiments paired with hyperpolarized carbon-13 kinetics measurements will produce a global readout of energy metabolism in vivo.    
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�Fig.1 31P NMR spectrum of mouse hindlimb (bottom), partial inversion (middle), and full inversion (top). Inclusion of multiple partial inversion steps increases the accuracy of the MT-NMR experiment. 











