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Introduction 
 
The information on which the assessment of the risk from exposure to ionising radiation and 
in particular from low doses relies comes from various sources. While the understanding of 
the mechanisms by which radiation acts on biological molecules and cells and causes cancer 
has made substantial progress, quantitative evaluation of risks still depends primarily on a 
limited number of epidemiological data. Long-term animal experiments bridge the gap 
between these two sources of information for situations where human information is too 
scanty. However, animal experiments, and in particular those of a long-term nature following 
cancer development, have become unfashionable in recent years since such studies 
 
• are very expensive, so that even a relatively small study with 100 dogs or 5000 mice 

costs about EUR 10 million. The total investment for the animals now available in the 
database has exceeded EUR 3 x 109 at today’s costs; 

• require special facilities which have been reduced substantially in recent years and 
many have been dismantled. Of more than 25  institutes in Europe which carried out 
such studies 15-20 years ago only about 2 are left today; 

• demand special expertise to plan, measure and perform such exposures, keep the 
animals under standardised conditions and evaluate the gross and histopathological 
observations. This know-how has dwindled in the Community as many experienced 
scientists have retired or moved to other areas; 

• encounter increasingly legal and political obstacles and the participation in such studies 
has, at least in some countries, become a hazard to the personal safety of the scientists. 

 
A large store of information from former animal experiments is still available, some of which 
has not been evaluated fully. This now irreplaceable information must be preserved for the 
future, brought in a form suitable for further evaluation, and made available to the persons 
interested into and capable of carrying out such assessments. This has been the aim of the 
European Radiobiology Archives (ERA) which is part of the International Radiobiology 
Archives (IRA). The costs of this continuing preservation are only a fraction of the original 
costs of performing the experiments. Indeed, as these experiments can never be replicated and 
have cost the taxpayer many thousands of millions of euro, it is imperative to safeguard data 
and material from these studies for further examination. 
 
 
Objectives 
 
The project aimed to develop the database of all long-term studies on animals exposed to 
radiation and/or radionuclides including, where possible, data on individual animals and make 
it available to scientists for improving risk assessments to man. In addition, data on selected 
groups of persons which could be compared with animal data were also incorporated into the 
database. 
 
These radiobiological archives are the European contribution to the International 
Radiobiology Archives, in which US and Japanese studies are also incorporated in a 
standardised form. The work has been carried out in four work packages: 
 
WP 1: Collection of Experimental Data and Publication as CD-ROM 
WP 2: Development of the Database for Easy Accessibility  
WP 3: Development of a Website on Long-term Animal Experiments 
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WP 4: Development of the Database for the Extrapolation of Animal to Human Data 
 
 
Progress and results 
 
As a first step, a website was developed containing information on all such long-term studies 
collected in the database, including those performed in the United States, Japan and Russia as 
well as pertinent human studies. This website was posted on the net in 2001 and updated in 
2003/4 (WP 3). 
 
A large number of additional data was collected – information on experimental groups and on 
survival and pathology data of individuals – and brought into the database. Among these were 
a very substantial collection of data from US and Japanese studies whose introduction in 
Access was also done by the European archivist (WP 1). 
 
To make the database more readily accessible it was converted from Paradox in which it had 
originally been developed to Microsoft Access, the database most used today in scientific 
work. Also the database on references which originally had been in Papyrus was converted to 
Endnote since the older program now lacks support. Several programs were written in Visual 
Basic to facilitate the use of the database. Instructions for their use are given on a CD-ROM. 
A course was held for members of the advisory committee in which typical health effects 
problems suitable for solution using the archives were treated, and which also helped to make 
the database more user-friendly. The technical report’s Part 2.2 contains details on the use and 
applications of the Access database (WP 3). 
 
Epidemiological studies dealing with persons exposed to radium and thorotrast from Europe, 
the United States, and Japan – presently with a total of more than 8 000 patients – were 
incorporated into the database. Human pathological data were converted to the standard ICD 
9 classification of WHO (WP 4). 
 
A CD-ROM containing linked HTM files with a description of all studies and a detailed 
description of the database as well as the Access database and databases for reference on 
human and animal studies forms part of this report (WP 1). 
 
An advisory committee consisting of 
 
• A. M. Kellerer, LMU, Chairman 
• J. W. Stather, NRPB, Vice-Chairman and Secretary 
• J. W. Hopewell, Chairman of EULEP 
• V. Di Majo, ENEA 
• N. Dudoignon, IRSN 
• W. Gössner, Advisor, GSF, and the archivists 
• G. B. Gerber, Mol 
• R. R. Wick, Neuherberg, 
 
meeting biannually, discussed and advised on the execution, timing and evaluation of the 
different work packages.  
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Main achievements 
 
The entire International Radiobiology Archives now includes data on about 450 000 indivi-
duals with detailed information on pathology and survival available for about 215 000, 
including the human studies. This makes the archives one of the largest repositories of 
information on survival and pathology, which is of potential value to the scientific community 
not only for the assessment of radiation risks but also for studies on cancer, ageing etc. 
Several institutes, including groups from Japan and Canada, have asked for and obtained 
specific data from the archives. 
 
 
Discussion 
 
The European Radiobiology Archives have now attained a state of development where their 
use can significantly contribute to the assessment of radiation risks and to studies dealing with 
other aspects such as cancer, ageing, etc. It is hoped that publication on the website and the 
distribution of the CD-ROM will encourage scientists to make increasing use of this huge 
store of information. Obviously, the collection of data will have to continue, the archives will 
have to liaise with similar ventures such as for example the European Pathology Archives, 
and the user interface will have to be developed further for accessibility and friendliness and 
be adjusted to the state of the art of hardware and software development.  
 
 
Publications 
 
In addition to the website and the CD mentioned above, several publications and presentations 
were made during the contractual period. Beside the publication of the archives on the Web 
and the development of the CD-ROM, the archives gave rise to for presentations and 
publications: 
 
• G. B. Gerber, R. R. Wick “International Radiobiology Archives, Present Status, Future 

Plans”, EULEP Newsletter, 3, 32  
• G. B. Gerber, R. R. Wick, C. R. Watson, W Gössner and A.M. Kellerer, “The 

International Radiobiology Archives of Long-term Animal Studies: A Tool to Assess 
Risks from Alpha Particle Emitting Radionuclides and a Possible Extension to 
Epidemiological Data”. Presentation at the International Workshop on the Health 
Effects of Thorotrast, Radium, Radon and other Alpha Emitters, 20-22 January 1999, 
Tokyo, Rad. Res. 152, S 171 (1999) 

• G. B. Gerber, R. R. Wick, “The European Radiobiology Archives”. Presentation at the 
EULEP General Assembly 2002, Reisensburg 

• G. B. Gerber, R. R. Wick “The European Radiobiology Archives – Scope and 
Application”. Conference of the European Society of Radiation Biology Research, 
Liège, 2002, EULEP Newsletter. 

 
The database has also been used by outside scientists, giving rise to publications: 
 
• Michiaki Kai, Shin Saigusa and Yoshiya Shimada, “Two-stage model analysis of liver 

tumour mortality in C57BL mice” 
• Philippe Duport, “A Database for a Meta Analysis of Cancer Risk in Animals at Low 

Doses and Dose Rates of Ionising Radiation”. 


