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MRI/MRS of ischemic evolution in mouse brain at 14.1 T and neuroprotection with 
lactate 
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Cerebral ischemia results in a lack of oxygen and nutrient supply to the affected area, leading 
to lactate accumulation as an end product of anaerobic glycolysis. Magnetic resonance 
imaging (MRI) and  spectroscopy (MRS) are ideal investigational tools to study ischemic 
events. The aim of the current study was to demonstrate the feasibility of studying ischemic 
stroke in a mouse model in a horizontal bore 14.1 Tesla system.t 
ICR-CD1 mice were subjected to 30 minute transient  middle cerebral artery occlusion. The 
extent of the lesion was determined by MRI. The neurochemical profile was established at 
different timepoints my measuring the concentrations of 22 metabolites by MRS.  
Visually apparent changes after 8hr included increasde lactate and glutamineconcentrations, a 
decrease in NAA, as well as more modest decreases in Tau, Glu, when compared to control, 
whereas the signal attributed to cytosolic proteins remained nearly constant. At 24 hr, more 
metabolites were significantly changed. Ischemia results in profound neurochemical changes.. 
The early Gln increase is postulated to reflect glutamate excitotoxity. We conclude that both 
MRI and MRS are feasible in ischemic mouse brain at 14.1T.  
In a second part of our project, we study the role of lactate in ischemia. High levels of lactate 
are known to be toxic and extent of lactate accumulation correlates with lesion size. On the 
other hand, lactate can be used as an energy substrate by neurons and has also been shown to 
protect against excitotoxic damage to the brain. We thus tested if lactate administration 
directly after ischemia could be neuroprotective.  
Our first results, in vitro and in vivo, with lactate administration show a neuroprotective effect 
of lactate directly after ischemia. Further data on the therapeutic window and the mode of 
administration will tell us if lactate could be given as a neuroprotectant to stroke patients in 
the future. 
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