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High-Field (17.6 T) Diffusion Tensor Imaging Identifies Early Structural Changes in Huntington’s Disease Tissues from Mice
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Introduction
Previous low field MRI studies of Huntington’s Disease (HD) observed qualitative changes in diffusion MRI parameters (e.g., apparent diffusion coefficient and fractional anisotropy) for the diffusion of water in brain tissues [1]. Here we extend those studies by using the high-field, 17.6 T, high resolution (100 micron), high b-value (10,000 s/mm2) diffusion tensor imaging of brain tissue collected throughout the progression of HD. 

Experimental
In this study we examined R6/2 transgenic mice and YFP littermate controls sacrificed and perfused with a 4 % PFA solution at post-natal days 30, 60 and 90 using an approved animal protocol. Diffusion images were acquired (750 MHz Bruker Avance III HD magnet) at AMRIS in Gainesville, FL using a spin echo diffusion sequence with standard pulsed diffusion gradients of duration δ=3.5 ms and with G=400 mT/m amplitude [2]. A b0 image was acquired along 7 directions at 8 b-values from 0 to 10,000 s/mm2. The data were fit pixel by pixel to the DTI model using a nonlinear least squares fitting algorithm in MATLAB™ to extract AD, mFA and RD.

Results and Discussion 
The calculated DTI maps, Fig. 1, are able to distinguish changes in the white matter in the HD mice, as measured by AD, RA and mFA, as a function of time (30, 60 and 90 days), In Fig. 2, for example, we plot the decrease in mFA as the disease progresses. Complementary increases in AD and RD were also observed.
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[bookmark: _GoBack]Fig.2 Analysis of changes in diffusion along and across the white matter axons. Significant changes in mFA are shown for ROI from the corpus callosum. 
Fig.1 DTI maps of the coronal sections of YFP wildtype and R6/2 mice.




Conclusions
	We find that high resolution DTI parameters correspond to the progressive micro-architectural changes in post mortem brains of HD-affected mice.
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