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The stroke represents a major health problem, however for ischemic stroke the current therapies 
are oriented only to recanalization strategies or supportive care in the dedicated stroke centers. 
The preclinical in vivo stroke models are crucial in design of novel therapeutic approaches, 
however from many promising candidates, none proved to be beneficial for the patients in the 
clinical settings. 
To upgrade the insight in the ischemic stroke damage and subsequent repair we have created a 
platform aimed to monitor living mice after temporary (30 min) occlusion of middle cerebral 
artery (i.e. tMCAO) at multiple time points for 28 days. The brain morphology was analyzed by 
high field (7T) magnetic resonance imaging (MRI), and molecular events by bioluminescence 
imaging (BLI) of transgenic animals bearing a luciferase reporter. The functional outcomes were 
evaluated by scoring of the neurological status. 
The beauty of chemistry used in this in vivo paradigm is that the luciferin, being a substrate of 
the luciferase and providing for the measurable light production in the living mouse brain, can be 
chemically modified, i.e. “caged”. The caged luciferins are not available to luciferase and need to 
be “released” from the “cage” when cleaved by endogenous mouse enzymes, e.g. caspase 3 or 
7, and after cleavage the “free” luciferin is available for the chemical light-producing reaction. 
Here we present the innovative use of caged DEVD-luciferin to address the caspase activity in the 
mouse brain, corresponding to the apoptosis after ischemic stroke. Two different transgenic 
animals were used, Gap43-luc, expressed only in neurons engaged in the repair and CAG-luc, with 
ubiquitous promoter where luciferase is expressed in all tissues. This allowed to address the 
levels of post-stroke repair in the living mouse, as well as the extent of post-stroke apoptosis. 
The methodology was used to compare the modified neuroinflammation of Tlr2-deficient 
animals to their wild type counterparts, and it could distinguish them with ease, although the 
effect combines apoptosis with other currently elusive molecular pathways.  
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