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Abstract: Occupational exposure to low dose ionizing radiation (LDIR) has the potential to adversely affect genomic integrity. The normal 
epigenetic marks, including DNA methylation, havea key role in maintaining genomic stability. Accordingly, this study was conducted to 
investigate the potential influence of occupationally exposure to LDIR on the global DNA methylation levels in a set of blood samples collected 
from medical imaging workers. Blood samples were collected from 40 subjects (mean of age 47.07 years ranging from 25 to 60 years) 
occupationally-exposed to LDIR and 20 age-matched radiation-not-exposed individuals. Global DNA methylation (5mC %) levels were 
estimated using MethylFlash™-Methylated DNA Quantification Kit. The occupational exposure to LDIR resulted in significant increase in the 
level of global DNA methylation in medical imaging workers when compared to radiation-not-exposed controls (0.502 vs. 0.221, P= 0.0181) 
and this change in the level of 5mC% was directly affected by the exposure period. Overall, study showed that medical imaging workers who 
are occupationally-exposed to LDIR have increased levels of global DNA methylation and this increase could be due to increase in the 
expression of epigenetic modifiers genes in the LDIR occupationally-exposed subjects.
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Radiation is a natural energy resource that continuously 

emits ionizing radiations (IR) to the environment. IR emits 

different forms by radioactive elements including 

electromagnetic waves (such as γ or X-ray) and particles (β, 

ɣ and protons). In addition to several man-made activities 

that increase the emission of radiations around us such as 

tobacco smoking (Shyti et al 2019), the use of certain building 

materials (Madrugaet al 2019), nuclear reactors and medical 

imaging as well as radiation therapy (Al-Abdulsalam et al 

2014). The potential health effects of exposure to high doses 

radiation are now well-understood and thus radiation 

protection regulations were put in place accordingly. 

Additionally, occupational and environmental exposure to 

mutagenes, including IR has been attracting considerable 

interest due to the potential harm of such exposure that could 

increase the risk of genomic instability which may contribute 

to the raise of serious health problems including 

malignancies development. Consequently, it is thought that 

monitoring of genomic integrity would be a very useful 

addition to the medical surveillance for those occupationally 

exposed to ionizing radiation products and/or waste 

(Guleriaet al2019).DNA methylation, that involves the 

addition of methyl group to the cytosine nucleotide in the CpG 

site, along with other epigenetic modifications, including 

micro RNA expression and histone modification, are 

heritable modifications that regulate gene transcription. 

Furthermore, it is believed that normal epigenetic marks have 

an important role in maintaining genomic stability and thus 

act as the guardian of our genome integrity (Fioriniello et al 

2020). Although these modifications are required for normal 

health and development, aberrant epigenetic marks can also 

contribute to the development of various diseases including 

cancers. Aberrant epigenetic marks, including global 

hypomethyation, are believed to contribute to the lack of 

genomic stability (Sheaffer et al 2016). This is evident since 

the genome mobile elements (transposable) and repetitive 

regions are inactived and silenced by DNA hypermethylation 

in healthy tissues (Misiak et al 2019). The loss of normal DNA 

methylation signature could reactivate such regions/ 

elements and eventually disrupts the maintaining of genomic 

integrity. Such epigenetic ″aberrations″ could be a missing 

link among radiation exposure, radiation-induced genomic 

instability, and radiation-induced carcinogenesis. While 

recent studies have shown that IR can induce epigenetic 

changes in animals (Tang et al 2017, Kamstra et al 2018) and 

cell lines (Bae et al 2015), there is a lack of information in 

respect to the epigenetic alterations following occupational 

exposure to LDIR. The rationale behind setting the present 

study is the growing health concern over the risk of LDIR 

exposure from medical procedures including diagnostic 

imaging tests (Nguyen et al 2011, Linet et al 2020). 

Accordingly, this study was conducted to investigate the 


