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MR Microscopy of Single Mammalian Cells at 900MHz.
Flint, J.J. (UF, Neuroscience); Grant, S.C. (FSU, Chemical Engineering); Amouzandeh, G. (FSU, Physics); Hansen, B. (Aarhus, Denmark) and Blackband, S.J. (UF, Neuroscience)
Introduction

Previous studies at 600MHz demonstrated for the first time the ability to image mammalian tissue at the single cell level and included fixed rat, porcine and human tissue samples (1).  This is achieved using micro-surface coils 500-50 microns in diameter. Subsequently a perfusion system was developed to enable imaging of live tissue samples (2). However as with all MR microscopy studies, the SNR limits the achievable spatial resolution in ‘reasonable’ (or ‘useful’) acquisition times, especially in live samples where tissue viability is limited to hours rather than days.  To further address this issue, one option is to move ever forward to even higher magnetic fields. In this report we describe the first MR microscopy of mammalian neurons at 900 MHz.
. 
Experimental


Studies were carried out at the NHMFL using a new probe body and MR microcoils (Bruker Instruments Inc.) compatible with the 900MHz super-wide bore system at the NHMFL. Fixed porcine tissue was placed on the microcoils in ACSF and positioned with a dissecting microscope. After MR imaging, the samples were subsequent imaged with optical microscopy for correlative purposes.  The imaging protocol was modified to minimize diffusion signal loses for microimaging. Images were acquired with an isotropic spatial resolution of 8 microns in 39.8 hours.
Results and Discussion
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Figure 1 shows an example image of a neuron with corresponding optical microscopy. Although it takes a ‘leap of faith’ at this point, there is a strong possibility that the nucleus is directly visualized in the MR image using indigenous contrast  when compared with the optical.  Further studies are required for verification, but if this is confirmed this would be the first ever visualization of a mammalian nucleus using MR microscopy.
Conclusions

These studies represent the first ever single cell imaging of mammalian tissue at 900MHz.  Work is underway to incorporate a perfusion system compatible with the 900MHz, which is challenging when the large size and field strength of the system, requires ever longer perfusion lines – maintaining tissue in a stable metabolic condition for hours or more is challenging.  We see these studies as precursors to future work on the upcoming 30T+ MR systems in development at the NHMFL.
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Figure 1. MR microimage with 8 micron isotropic resolution (left) with an optical image  (right) of the same neuron.









