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Imaging of lactate metabolism using chemical exchange saturation transfer
imaging and its application to pathological models
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Mitochondrial disease is a designated intractable disease caused by

mutations in mitochondria, cellular organelles, and is a disorder of energy metabolism that leads to
abnormalities in skeletal muscle and the central nervous system, which require large amounts of
energy. In mitochondrial diseases, aerobic energy metabolism is impaired and anaerobic energy
metabolism is overused, resulting in the accumulation of lactic acid. In this study, lactic acid was
used as the target chemical. In this study, the possibility of evaluation of lactate distribution
assessment in the brain was verified by Chemical Exchange Saturation Transfer (CEST) imaging method
for lactate using 7T-MRI.In this study, Leigh encephalopathy model mice were used as a model mouse
for mitochondrial disease, and CEST imaging and MRS were used to detect early brain metabolic
changes before lesions were detected on T2-weighted images using 7T-MRI.
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