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Radiobiological research at its best

Does a low radiation dose involve risks?

Radiotherapy, radiation protection, nuclear medicine, 

etc.: there is a growing interest in radio(bio)logy in the 

healthcare sector. The number of medical treatments 

with ionising radiation per year will increase even more. 

It is therefore increasingly important to closely monitor 

the possible harmful effects of low radiation doses.

Radiobiology is a growing research domain within SCK•CEN. The 

focal points of this research are the sensitivity of unborn children 

to radiation and individual susceptibility to genetic defects caused 

by ionising radiation. The radiobiologists hope to better under-

stand these effects by studying the changes in molecular markers 

(genes, proteins) caused by low radiation doses. Three remarkable 

research projects have been completed in 2010.

GENRISK-T

Since the Chernobyl disaster in 1986, extensive studies have 

been conducted on the influence of ionising radiation on the 

development of thyroid cancer. Thanks to this research, it is 

possible to precisely determine the risk of this type of cancer in a 

person who has sustained a high dose of ionising radiation. 

The effect of low doses, for example, due to repeated medical 

treatment or image diagnoses, is far less known. It is also far 

from clear to what extent individual genetic factors may increase 

the risk of thyroid cancer. That was precisely the focus of the 

research project GENRISK-T (Genetic risks to thyroid cancer related 

to the Chernobyl accident), a collaboration between SCK•CEN, 

Helmholtz Zentrum München, Université Libre de Bruxelles, and 

other research institutions from France, Italy and Poland.

DoReMi

Two groups of mice with a different DNA strain were irradiated 

with different doses of X-rays. By studying the morphological 

changes in the cellular structure of the thyroid and the expres-

sion of some proliferation markers, an attempt is made to estab-

lish the possible development of thyroid cancer. Finally, this study 

tries to develop a model that describes the relationship between 

thyroid cancer and low radiation doses.

The research is now being continued under the umbrella of DoReMi

(Low Dose Research towards Multidisciplinary Integration). This 

European network of excellence, funded by Euratom, promotes 

research into the risks of exposure to low radiation doses. It also 

aims to provide new impetus to training and education in this 

field.

Developmental defects

Besides cancer, developmental defects in unborn children are 

also a major concern in radiation protection. It was long assumed 

that the exposure of pregnant women in the first week of preg-

nancy had either no impact or led to the death of the embryo. 

This principle or ‘all-or-none-rule’ has been challenged in recent 

years. Studies on some mice species show that the irradiation of 

an embryo in the first stages of pregnancy could indeed lead to 

deformities. It could also lead to instability of the DNA, with a 

potential risk of developing cancer. 

SCK•CEN has been investigating the genetic factors that may 

trigger such effects, for several years. Under an agreement with 

FANC, SCK•CEN studied the effect of mutations in the genetic 

material of mice embryos to prevent deformities. In an interna-

tional consortium with European and Canadian research centres, 

SCK•CEN radiobiologists studied whether developmental defects 

in mice, caused by irradiation, are transferable to the next gen-

eration. 
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“We are closely involved in the inter-
national investigation into the possible 
harmful effects of low radiation doses on 
humans. In the years to come, we will 
also be contributing our know-how to help 
build a broad scientific basis for radiation 
exposure and protection.” 

Sarah Baatout
Paul Jacquet
Hanane Derradji

Both studies suggest that the risk of malformations in human em-

bryos due to low doses of X-rays in early pregnancy is fairly small 

compared to the spontaneous risks of a congenital abnormality. 

Extension of expertise

With this research, SCK•CEN contributes to a broad scientific ba-

sis for radiation exposure and protection. What is being studied 

   This in vitro cel culture shows mouse embryos at the two cell stage, 24 hours after fertilization. 

 They are surrounded by an envelope, the “zona pellucida”, and are one tenth of a millimeter in diameter.

is not only radiation for medical applications, but also accidental 

and cosmic radiation. In the years to come, SCK•CEN will further 

extend its expertise in the field of developmental and cancer biol-

ogy, radiotherapy and radiobiology for space applications with a 

number of research projects. A wide range of effects will be inves-

tigated in this context, such as the effects of CT scans on young 

children, of low radiation doses on the cardiovascular system, 

and cosmic radiation on the health of astronauts. 


