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The First Observation of 17O MRI in Normal Rats at 21.1 T
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Introduction

The 17O MR imaging at ultra-high magnetic field in vivo is a promising tool for multiple biomedical applications.   In vivo MR signal intensity from natural abundance oxygen-17 ranks third after proton and sodium. For the same acquisition time, the 17O signal is only 3 times less than sodium [1].  It is expected that doubling of the magnetic field strength can decrease 17O MRI scan time approximately 16 times as was demonstrated for 16.4 T [2].  The main goal of this study is to explore for the first time the capability of 17O in vivo MRI at 21.1 T. 

Experimental 

The MR experiments were performed on a 21.1 T magnet using Bruker MRI Avance III console (PV 5.1). The MR frequency for 17O was 121.65 MHz.  The in vivo RF probe has the specifically designed for these experiments a double tuned 17O/1H volume RF coil covering the whole rat head. The in vivo experiments were performed using 3 male Fisher 344 rats (~ 200 g).  All animal experiments were conducted according to the protocols approved by The Florida State University ACUC.
Results and Discussion


The time course of 17O MR signal was investigated after intravenous tail injections of 0.75 mL PBS solution and 0.25 ml of 70% enriched H217O (Fig. 1).  Injection of the 6-17O labeled glucose generated in 1.5 minutes a separate MR peak of glucose well separated from the 17O water signal (data not shown).
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Conclusions
The first 17O in vivo MRI at 21.1 T (NHMFL, Tallahassee) demonstrates that the 3D MRI in rat head is conceivable with resolution of 1 mm3 and with an encouraging scan time.  17O MRI is a promising tool for future multiple biomedical applications.  The increased rate of glucose consumption by cancer cells can be a very promising biomarker for detection of a variety of tumors using 17O labeled glucose.
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Fig.1 17O 3D MRI of rat head 1 min after injection of enriched H217O (17%).  Scan time 1.5 min, resolution 1x1x1 mm, TE = 0.19 ms.  The selected axial slices present different parts of the brain.  Note the increased perfusion in all areas of brain and cortical areas represented by bright color.  This increased 17O signal in brain decreased later due to distribution of the water inside rat body with exponential decay time of 11 min. 









