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 Endothelial dysfunction is a serious health problem worldwide. One reason for the 

occurrence of endothelial dysfunction is the process of ageing; although senescent ECs 

can no longer divide, they are metabolically active and cause significant problems. As 

they become bigger than other ECs, they disturb the structure of the monolayer; they 

also become adhesive and secrete inflammatory factors, thereby attracting monocytes 

that penetrate the EC layer. There is evidence to suggest that other factors can play a 

part in the development of dysfunctional ECs, such as ionizing radiation. It is this on this 

aspect that my team is focusing the investigations on. Our research is exploring high 

acute radiation doses that might be used in radiation therapy for cancer patients, as 

well as lower doses that accumulate over the course of several years due to 

occupational and accidental situations, which have affected, for example, nuclear 

power plant workers and people living near Fukushima. My group has helped introduce a 

proteomic analysis to the world of radiation biology; proteomics is the large-scale study 

of the structure and function of proteins. A crucial element of my research is the use of 

endothelial model systems that are biologically relevant. Cell cultures have proven 

enormously useful to us, although they are not without their drawbacks; where ECs 

divide very slowly in the body, they divide approximately every second day in the 

laboratory conditions. Thus, our team has used ECs isolated from animal models, such as 

mice, to reflect the real-life situation. Importantly, the use of these models provides us 

with the possibility to irradiate certain organs and investigate the permanent changes in 
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the endothelium of that organ. It also enables us to investigate organs that did not 

receive any irradiation but might be indirectly affected. While endothelial dysfunction 

brought about through the natural process of ageing cannot be completely halted, the 

dysfunction brought about through exposure to radiation in daily life, or through 

procedures such as radiotherapy, is one that can certainly be prevented. Through 

identifying the precise biological mechanisms of the damage, I hope to pave the way for 

improvements that could help the ECs to stay intact and reduce incidence of 

cardiovascular disease around the world. 
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