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Introduction & Aims

The distal middle cerebral artery occlusion (dMCAo0) mouse model has been used in the field of preclinical stroke research to study brain injury and dynamics of post-
stroke recovery. MRI is advantageous in that it allows excellent visualization and volume quantification of brain tissue abnormalities following brain trauma such as
ischemic stroke, it is non-invasive, non-destructive, and sensitive to brain tissue changes at macroscopic, mesoscopic and microscopic levels, and it allows the whole
brain coverage. In this study we performed whole brain, ex vivo, multi-modal MRI characterization of the dMCAo mouse model of stroke at 24h. We used T2-weighted
and multi-shell diffusion scans for quantitative and qualitative analysis of stroke induced brain damage.
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Quantitative MRI Data Analysis

Fig.1 Results of diffusion data
analysis. Note regions in which
volume, mean diffusivity (MD) and
fractional anisotropy (FA) were
increased (red) and decreased
(blue) in dMCAo0 mice, compared
to sham mice. At 24h-post
iIschemic stroke induction, diffusion
MRI showed clear delineation of
the lesion on mean diffusivity (MD)
maps and more localized
underlying white matter changes in
fractional anisotropy (FA).
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Volumetric analysis revealed
Interesting structural changes at
brain regions distant from the
stroke lesion: claustrum and insula
showed volume increase, and
thalamus showed volume
decrease, in ipsilateral
hemispheres.
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Comparison of Lesion Appearance between Histology and MRI
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Fig.4 Axial (a, a'), sagittal (b, b’) and coronal (c, c’) slices

of one of the dMCAo0 stroke model mice from T2-
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Fig.3 Coronal brain slices of
representative examples of sham
(top) and dMCAOo stroke (bottom)
mice. First set of slices are brain
slices stained with cresyl violet,
second set are T2w images, and
third set are images derived from
diffusion MRI. Note the differences
in delineation of the lesion between
T2w and MD images.
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weighted (a-c) and mean diffusivity (MD) MRI images
(a’-c’). Red colour indicates stroke-induced infarct. Infarct
was segmented on every slice of 3-dimensional images
on which lesion was visible. Bar chart shows the the
average volume (mma3) of infarct lesion calculated from
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Fig.2 Results of analysis of anatomical T2-w data. Note volume increases (red) and decreases (blue)
iIn sham and stroke mice compared to controls. Significant (10% FDR) changes are outlined in black.

T2-w and MD images.
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Behavioural Analysis

Fig.5 Graph showing grip strength, normalised
over body weight of naive, sham and stroke mice
24h pre- (grey) and 24h post-surgery (orange).
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Fig.6 Graph showing the average speed of
naive, sham and stroke mice 24h pre- (grey)
and 24h post-surgery (orange).

Three of the most significant regions are plotted.

Conclusions

* Whole brain, 3-dimensional MRI used in this study has allowed us to visualize, identify and quantify not only the stroke lesion but also stroke impact on the rest of the
brain. Tissue staining completed so far has allowed us to better understand the cellular nature of these MRI findings. Additional tissue staining analyses are ongoing.

* Portrayal and detailed characterization of brain injury 24h post-stroke in the dMCAo0 model using whole brain multi-modal MRI and tissue staining, as done in the
current study, will be of value to the field.
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