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FROM: R. Julian Preston

PURPOSE: To attend 1st International Conference on Biological Dosimetry, Madrid, Spain, from
November 30-December 1, 1990, and to present the introductory lecture entitled
"Biological Dosimetry: Mechanistic Concepts." The traveler also visited the Department
of Radiopathology and Radiotherapy at the Hospital General "Gregorio Maranon"
Madrid, Spain, on December 3, 1990, to provide advice and discuss several occupational
radiation overexposure cases.

SITES

VISITED: 11/30-12/1 1st International Conference on Biological Dosimetry, Madrid, Spain

12/3 Hospital General "Gregorio Maranon" Madrid, Spain

ABSTRACT: The traveler attended the 1st International Conference on Biological Dosimetry in
Madrid, Spain. This conference was organize..d to provide information to a general
audience of biologists, physicists, radiotherapists, industrial hygiene personnel and
individuals from related fields on the current ability of cytogeoetic analysis to provide
estimates of radiation dose in cases of occupational or environmental exposure. There
is a growing interest in Spain in biological dosimetry because of the increased use of
radiation sources for medical and occupational uses, and with this the anticipated and
actual increase in numbers of overexposure. The traveler delivered the introductory
lecture on "Biological Dosimetry: Mechanistic Concepts" that was intended to provide
a framework by which the more applied lectures could be interpreted in a mechanistic
way. A second component of the trip was to provide advice with regard to several
recent cases of overexposure that had been or were being assessed by the
Radiopathology and Radiotherapy Department of the Hospital General "Gregorio
Maranon" in Madrid. The traveler had provided information on several of these, and
had analyzed cells from some exposed or purl'3rtedly exposed individuals. The members
of the biological dosimetry group were referred to individuals at REACTS at Oak Ridge
Associated Universities for advice on follow-up treatment.
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There has been an increasing interest in Spain over the past two years in biological

dosimetry, a technique whereby radiation dose to individuals exposed accidentally or

medically can be estimated from biological end-points (generally mutations or

chromosomal alterations). This enhanced interest has been largely due to an

increased use of radiation sources for industrial and medical uses. Along with this

there has been an increase in the number of overexposures and a general concern

of the effects ,ofmedical exposures, especially to fetuses. With this in mind it was

determined that it was important to organize a conference that provided information

on the current status of biological dosimetry, and the mechanistic concepts underlying

the techniques, to an audience composed of biologists, physicists, health physicists,

radiotherapists, and radiologists. Such an audience would include those persons most

likely to encounter cases of radiation overexposure and routine medical exposure.

In fact, 150persons attended the conference, largely from Spain, and the participants

were drawn from an even wider set of backgrounds than anticipated. This led to a

most varied collection of questions and a very lively and productive discussion period

that closed the conference. The traveler participated in this discussion period and

fielded a number of intriguing and provocative questions.

The traveler had the somewhat daunting task of presenting the ir_troductory lecture

on the mechanism of induction of chromosome aberrations by ionizing radiations and

how this impacts on the interpretation of data obtained from exposed individuals.

In particular, he discussed the interpretation of dose-response curves that are the

calibration curves for estimating dose, the likelihood of individual variation in

response to radiation, and the interpretation of response to low dose/low dose rate

exposures in comparison to high dose/high dose rate exposures. A new concept was

presented whereby the linear/quadratic dose response curve for chromosome

aberrations induced by acute X ray exposures can be considered as being the

consequence of two separate components. The linear component is presumed to be

due to the misrepair of radiation-induced double-strand breaks, whereas the dose-

squared component is due to the misrepair of induced base damages. In this same
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context chromosome aberrations induced by high LET radiation are produced by the

misrepair of double-strand breaks, the major component of high LET-induced DNA

damage, but a more minor component of low LET-induced DNA damage. This

hypothesis is very. important for interpreting and predicting values of Relative

Biological Effectiveness. In addition, it has been shown in the traveler's laboratory

at Oak Ridge that at low dose rates of X rays the induced aberrations are the result

of' the misrepair of double-strand breaks. Supporting evidence was presented, and

how this model allows for an interpretation of individual variation in response to

radiation1was discussed. In fact, it is predicted that such variation willbe insignificant

with high LET radiations and low dose rate, low LET radiations, but would be

predicted to be important with high dose rate, low LET radiations, This latter

scenario is the one pertaining in many industrial overexposures, lt was further

emphasized that an accurate assessment of dose is less necessary for subsequent

medical treatment, but of more significance in law suits. This is an important

consideration, and requires further discussion.

It appeared from questions and comments following tile traveler's talk that it had

created quite a bit of interest, and provided a useful framework for the rest of the

meeting.

Drs. Lloyd and Edwards from the National Radiological Protection Board, England,

presented talks of a very practical nature on how to conduct the cytogenetic analysis

for biological dosimetry, the construction of calibration curves, and the underlying

statistical analysis. Since this group has as much experience as any other in the

world, they could provide the most comprehensive review of a "how-to" type.

Dr. Bauchinger from GSF, Munich, Germany, presented a discussion of the utility of

the micronucleus assay for biological dosimetry. The analysis of micronuclei is

simpler and quicker than that of chromosome aberrations, and so potentially has

great appeal for dosimetry purposes, lt is also more amenable to automation.
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However, at this time there are complications such as quite considerable variation in

background frequency among individuals, and a large variation in individual response

to radiation. It will be necessary to determine the sources of variation before the

technique is appropriate for biological dosimetry.

One additional presentation that generated much interest was that of Dr. Garcia

Sagredo who described his current approaches to automating the analysis of

chromosome aberrations. Such analysis is feasible but very costly, thereby being of

rather limited potential at this time. However, it is clear that in the next 10 years

automated analysis will become the approach of choice.

The conference provided the opportunity for the traveler to find out the current

status of biological dosimetry from interactions with colleagues from other countries.

lt also provided the chance to present a novel hypothesis on the mechanism of

induction of chromosome alterations by ionizing radiations, that impacts considerably

on the interpretation of data obtained in aberration studies and human exposure

scenarios.

The traveler also had the opportunity to visit the Radiopathology and Radiotherapy

Department of the Hospital General '°Gregorio Maranon" to discuss several recent

cases of accidental radiation overexposures, lt is quite remarkable that this hospital

has already assessed 21 such cases in about 1 year - this is a very high number, and

might represent only a fraction of the actual number of accidental exposures. One

particular case was reviewed quite extensively, since the individual involved was

available for discussion. The traveler had already analyzed cells from this individual,

and together with the Hospital General and Dr. Littlefield at ORAU, had estimated

a whole-body exposure of 1.26 Gy. The scenario of the accident was recreated by the

exposed individual in order to determine if the estimated dose was reasonable: it

appears that it was. lt was recommended that the Hospital General "Gregorio

Maranon" medical staff contact Dr. Ricks and Dr. Fry at ORAU for additional advice
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on follow-up treatment because of their considerable experience with such cases.

This has been done, and contact has been established.

It is clearly important that expertise such as that developed by the traveler at Oak

Ridge be shared with laboratories beginning to establish biological dosimetry

programs. Since the Hospital General "Gregorio Maranon" will soon be the centre

for referral of overexposure cases throughout Spain, it was especially important to

initiate interaction with their key personnel. It will be particularly important to

identify approaches for reducing the number of accidental exposures and for reducing

the magnitude of dose from routine medical procedures. While the traveler cannot

do this because of lack of specific expertise, he can provide the appropriate contacts.

The trip was both a valuable and rewarding expertise, that hopefully has helped

establish a more reliable biological dosimetry program in Spain.

DISCLAIMER

This report was prepared as an accot.qnt of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or

process disclosed, or represents that its use would not infringe privately owned rights. Refer-
-1 ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-

mendation, or favoring by the United States Government or any agency thereof. The views

and opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof.
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APPENDIX

Itinerary

November 25-29, 1990 Travel from Oak Ridge, Tennessee, to
Madrid, Spain, via London, including
vacation

November 30-December 2, 1990 1st International Conference on
Biological Dosimetry

December 3, 1990 Visit to Hospital General "Gregorio
Maranon," Radiopathology and
Radiotherapy Department

December 4, 1990 Travel from Madrid, Spain, to Oak
Ridge, Tennessee

Persons Contacted to a Significant Extent

Dr. Mafia Orera Clemente

Dr. Marina Gomez Espi
Dr. Rafael Herranz Crespo

Hospital General "Gregorio Maranon" Madrid, Spain

Dr. David Lloyd
Dr. Alan Edwards

National Radiological Protection Board, Chilton, Oxford, England

Dr. Manfred Bauchinger
GSF, Munich, Germany

Other Persons Contacted

Members of the Scientific Committee of the Conference

Literature Acquired

Proceedings of the 1st International Conference on Biological Dosimetry - list of
speakers and titles of talks attached.
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Comit Cientffico

Presidente

Dr. D, PEDRO GARClA BARRENO

Vicepresiderlte

Dr. D, RAt'_I.RAMOS DE LAPI.AZA

Secretaria

Dra, D," Ast:xclc3x DfEZ S,_CR]Sr..;,N

Vocales

Dta, D," AURORA BILBAO So'ro

Dr, D, PERE CARBONELL Ml'I:l,,;,,XS

Dr, D JOSE M, GARCf,._SAGREDO

Dr, D \'ICEN'fE J, GOYAXES VII.I..¢E,'qCt'S..X

Dr, D ES'rEBAN _]A.X'CI-IE._ORICO

Dr, D JACINTO NAVI.ETAR.MENTA

Dr, D ANTONIOSL',&REZSANZ

Dr, D Lt:IS M, TOB&IAS ASENSIO

CON EL PATROCINIO DEL FONDO

DE 1NVESTIGACIONES SANITARIAS
DE LA SEGURIDAD SOCIAL



Programa Cientffico

,/I..'EI.'ES29 DE A'OVIE,71IBRE

17,00 a Recogida de documentacic3n,
20,00 h,: Sede de la Reunidn,

17ERA'ES 30 DE NOI'IEAIBRE

8,00 a

9,30 h,: Recogidadedocumentaci6n.

9,30 h.: lnauguracidn.
10,00 11.: I SESION

Presidente: Dr, D..JOSE l.['lS Bt"I'RAGt:I,:,qO

CASADO

Moderadora: Dta, D:' M,,XRfAORERACI.I'_MI'_.'NTE

Conferencia: Biological Dosimetry: Mechanistic

Concepts

Prof. Dr, R, .Itl.l,,_.',aPRESTON

, (ORNl., Oak Ridge, Tennessee,
EE,LIU,)

Coloquio,

11,30 h,: PAUSA: Caf_ detrabajo,
12,00 h,: II SESION

Presidente: Dr, D, GABRIEl. MAGANTO

FERN.,_NDEZ

Moderadora: Dta, D," ANA GONZAI.F.ZCALVO

1," Ponencia: Servicios de dosimetria personal
Dr, D, GUSTA\'O LOPEZ ORTlZ

2." Ponencia, Consideraciones sobre mutag(mesis
Dr, D, V. J. GOYANESVIL_ESCUSA
Dr. D, Jos_. LuIs FERNANDEZ
GARCfA

Coloquio,
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15,30 hl: III SESION

Presidente: Dr, D, ENRIQI.'E MAI,BOYSSON

Moderadora: Dra, D, '' AURORABILBAO SOTO

Conferencia: Biological dosimetry by cytogenetic
methods
Prof, Dr, R. DA\'ID LI.OYD

(NRPB, Oxford, U,K,)

Coloquio.

17,00 h,: Exposici6n de posters, Caf,_ de trabajo,
17,30 11.: IVSESION

Presidente: Dr, Prof, D, Josg Luls CARI_ERAS
DELGADO

Moderador: Dr, D, PERE C cRBONEI.LMI'I:I,.(NS

Conf_.rencia: Dosimetric and statistical aspects of
cytogenetics
Dr. ALAN A. EI)\X'ARDS (NRPB,

OxfoM, tj, K,)

Coloquio,

SABADO 1 DE D1CIEMBRE

9,00 h.: VSESION
Presidente: Dr. D, VI'CTORCONDE RODELGO

Moderador: Dr. D, JACINTO NAVLETARMENTA
Conferencta: Radiation-induced micronuclei in

human lymphocytes: An alternative

assay to chromosome analysis to
quantify low dose exposures
Prof, Dr, MANFRF.DBAUCI-IINGER

(GSF. Mtinchen, Deutschland)

Coloquio,
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10.30 h,: Sesi6n de posters, Cafe de trabajo,
11,00 h,: VI SESION

Presidente: Dr, D, BEN.IAMI'N S._N(.:ItEZ F, MI:RIAS
Moderadora: Dra. D," MA_ZN,,_G6,_lJ:,ZEsPf

3." Ponencia: Diagn6stico prenatal y radiacifn
Dr, D, JOAQtI[N DfAZ RI'_CASI_.NS

4:' Ponencia: Automatizacian en dosimetria

biol6gica
Dr, D. Jos_. M, GAR(;f._ S,,_(.J_l:l)_

12,30 11,: MESA REDONDA
Moderador,, Dr. D. R,a.FAFI+]]I-I,IRANZCRE,_I'(}

Secretaria: Dra. D,+'MA_{A O_ERA CI.F,,XlJ:.X'II,:

Participantes: Prof, Dr, R..I, PRI-ST()N
Pr{rf. Dr. 13, l.l,()Yl)

Prof, l)r, M. B,xt(:ltJx(;J!l{

Dr, A,A, F+I)\\'.,'_III)S

Dr, D. G, l+(3j,j.:zOj¢Jxz

Dr, D, v,J, GOYAN!!S \'l l.I..\l!S( :l ,_,\

Dr, D..I. DfAZ /,IF.CA.sI_Ns

Dr, I), .I,.M, G.,xle<:f,,xS,x¢;l_l,:l_<_
C I.AUSURA

Idiomas oficiales: Espafic_l e ingJds.
Traducci6n simult_inea,

A todos los asistentes se les entregar:i el corrcsp()ndiente

libro de conferencias y ponencias,
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