In vivo imaging of mouse brain damage and repair reveals their temporal
dynamics in ischemia injury
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Introduction: Ischemic stroke represents a major health problem. Apart from
recanalization therapy (thrombolysis or thrombectomy) the specific neuroprotective or
neurorestorative therapies are lacking. Moreover, these therapies will be beneficial as well
in neurodegenerative diseases. Subsequently, we intended to improve the preclinical
approaches in evaluating possible interventions combining multimodal imaging and
functional assessment of laboratory mice.

Methods: Transient middle cerebral artery occlusion (tMCAO, 30 min) was used as a
model of ischemic stroke followed by (therapeutic) reperfusion. Structural brain changes
were assessed by in vivo magnetic resonance imaging (MRI, 7T). Molecular brain changes
were followed by in vivo bioluminescence imaging (BLI; IVIS Spectrum) of transgenic
animals carrying luciferase reporters. Functional assessment was done by modified
neurological scoring. The results were validated by immunohistochemistry, flow
cytometry and blood cytokine analysis.

Results: As a model of intervention the mice lacking TLR2 receptor and subsequently
having modified neuroinflammation were used and compared to wild type animals. The
in vivo imaging was repeated at several time points after ischemia-reperfusion injury,
allowing to follow living animals during the evolution of brain damage and subsequent
repair. The structural and molecular changes were correlated and time dynamics
analyzed. In the same time, the functional assessment of brain lesion consequences was
as well monitored. This multimodal approach showed that it is not straight forward to
claim an intervention beneficial or detrimental as this changed through time.

Discussion and Conclusion: The complex series of events arising after ischemia-
reperfusion lesion of the mouse brain have an important time course. A single molecular
pathway can act differently in different time points and consequently in different contexts.
This fact influences the choice of eventual translation of putative therapeutic approaches
to the clinics.



