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Clinical data from population of radiotherapy patients show that exposure of the heart 

to ionizing radiation during radiotherapy increases the subsequent rate of ischemic heart 

disease. Initially heart was considered as relatively radioresistant organ, but since the 1960s 

many studies have demonstrated that even low doses of radiation (<4 Gy) can have a negative 

impact on the cardiovascular system. The underlying mechanisms of this toxicity are not well 

understood. To address this topic we used human cardiomyocytes as a model system, and 

studied their metabolic response to radiation using high resolution magic angle spinning 

nuclear magnetic resonance techniques (HR MAS NMR). 

Cultured in vitro human cardiomyocytes were exposed to ionizing radiation and their 

survival was assessed by clonogenic assay. Changes in apoptosis intensity (TUNEL assay) 

after irradiation with a dose of 2 Gy was measured as well. Water-presaturated 1H NOESY 

and CPMG MAS NMR spectra of cardiomyocytes were acquired at 293K using Bruker 

Avance 400 MHz spectrometer at a spinning rate of 3200 Hz. Survival of cardiomyocytes 

after NMR experiments was assessed by the Trypan blue exclusion assay. 

Exposure of cardiomyocytes to small doses of ionizing radiation (less than 4 Gy) had 

no effect on cell proliferation potential and intensity of cell death. However, analysis of HR 

MAS NMR metabolic profiles revealed changes in phospholipid and creatine metabolism. 

Trypan blue staining showed that after NMR experiments the cells remain viable. Results of 

this study show that ionizing radiation affects metabolic profiles of cardiomyocytes even at 

low doses, which potentially have no effect on cell viability. The results obtained from this 

experiment will be used in further in vivo studies on animal model. 

 

 


