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Diffusion Functional MR Microscopy (DfMRM):- Towards the Cellular Level.
Flint, J.J. (UF, Neuroscience); Forder, J. (UF, Radiology); Hansen, B. (Aarhus, Denmark) and Blackband, S.J. (UF, Neuroscience).
Introduction
      The origins of MR signal changes in the brain in functional imaging continue to be a controversial area.  Although our previous studies implied diffusion signal changes with activation (1), more recent work contradicts this point of view (2).  Subsequently studies continue to develop MR microscopy, in particular diffusion functional MR Microscopy (DfMRM)  of evoked neuronal activation on isolated tissues. The goal is to develop imaging procedures capable of dfMRM at the single cell level to address these controversies directly.
Experimental

All studies were carried out using a 600 MHz narrow bore system at UF in the AMRIS facility.  Seven successful experiments on excised, living tissue constructs (acute slice preparations) have been conducted. In this protocol, diffusion-weighted images (resolution = 16mm in-plane; b = 0, 150, 340, 900, 1600, and 3200 s/mm2) of hippocampal laminae in the CA1 region (Strata oriens, pyramidale, and radiatum) are collected both before and after exposure to the glutamate receptor agonist kainate (100mM). 
Results and Discussion
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Figure 1 shows an example of tissue signal changes before and after activation with kainite, indicating that the perfusion and imaging protocols are capable of detecting the required signal changes in DfMRM.  
Conclusions
     We now plan to replicate the described work in cellular-level resolution studies of the spinal cord (9mm isotropic) in which individual, living a-motor neurons are visualized. Importantly, because of the microscopic quality of the described studies, we believe these measurements may be the first instance in which diffusion signal changes are measured directly from the cellular and subcellular components of living mammalian brain tissue from which they originate. Such data is necessary for forming accurate descriptions of compartmentalized diffusion behavior in the brain which, once known, is expected to improve our capacity for early disease detection and treatment monitoring. 
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Figure 1. MR microimages The top images show a single cell layer in the CA1 region  through the tissue (yellow) before (left) and after (right) kainite activation.  ROI placement (bottom left) and subsequent signal changes before and after activation (bottom right) can be determined.









