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In vivo Structural Abnormalities and Increased Free Water in Mice Showing Increased A(42 Accumulation
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Introduction 

Abnormal (-amyloid (A() accumulation is implicated in Alzheimer’s disease (AD) pathogenesis and may partly underlie structural and diffusion abnormalities detected using MRI. However, a direct relationship between A( accumulation, particularly the toxic A(42 fragment, and imaging-based pathologies remains difficult to establish. Imaging mutant mouse strains bred to selectively overproduce toxic A( (Bri2- A(42 mouse) could offer important insight in this regard. In the present study, we assessed multiple structural features of Bri2- A(42 mice and age and sex matched wildtype (wt) controls. In order to assess in vivo interactions between A(42 overproduction and neuroinflammation, diffusion images were processed for free water (FW) signal.
Experimental 

Diffusion images, fluid attenuation inversion recovery (FLAIR) and T2 weighted images were collected at 11.1 Tesla.  The following scan parameters were used: (1) FLAIR image resolution: 0.10 x 0.10 x 0.75 mm3, TR/TI/TE = 5000/1500/12 ms, (2) T2-weighted image resolution: 0.10 x 0.10 x 0.75 mm3, TR/TE = 2000/32.5 ms, and (3) diffusion weighted images image resolution: 0.15 x 0.15 x 0.75 mm3, TR/TE = 3000/25.9 ms, 30 directions with b = 1000 s/mm2, and one b = 0.
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Figure 1: Diffusion scalar maps of a representative control subject.
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Results and Discussion


In our preliminary analyses, images were co-registered using FMRIB software library’s linear registration tool (flirt). T2 images were used to estimate ventricular volumes, FLAIR scans were used to assess tissue hyperintensities, and diffusion scans were processed for FW, fractional anisotropy (FA) and mean diffusivity (MD). T2 scans showed a much larger ventricular size in Bri2-Aβ42 mice (3254 ± 1223 voxels) compared to wt (2015 ± 920 voxels) (p = 0.002). FLAIR images revealed hyperintensities surrounding and inside ventricles in Bri2-Aβ42 mice. Diffusion MRI showed differences in FW (p = 0.028) between Bri2-Aβ42 (0.26 ± 0.04) and wt mice (0.23 ± 0.04), as well as FA (p = 0.037; Bri42-Aβ42 = 0.33 ± 0.03 and wt = 0.35 ± 0.05. No differences were observed in MD. The reported effects were observed in whole brain aged (>14 month old) mice and at the moment we are carrying out atlas based ROI analysis and analyzing effects of age (<8 month) and sex. Our present preliminary results provide evidence that A(42 production results in structural abnormalities such as enlarged ventricles with surrounding hyperintensities. In addition, a potential link to neuroinflammation is supported by greater FW in Bri2-Aβ42 than in wt mice. In addition to translating results in animal models of toxic Aβ42 to understand mechanisms underlying MRI findings in AD subjects, these biomarkers are expected to offer a powerful approach for determine in vivo therapeutic efficacy.
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