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Summary a

The present proposaL for an extension of the Commlssionfs Radiation Protection
Programme is submitted pursuant to articte 7 of the EAEC Treaty. It is
proposed as a rolting programme and covers the period from 1.1.1980 to
31.12.1984. Scientific and administrative reasons have guided the Commission

to propose such a roLting programme to take rapid advantage of recent progress

in radiation protection research and of the changing requirements for radiation
protection in the Community, and furthermore to facititate the management of
the programme. The year 1980 is the last of the present programme (1976'1980)

and uoutd thus become the first year of the new programme.

The Programme is designed to gain adequate understanding and control of
radiation risks uith tro main obJectives:

improvement of scientific and technical knontedge with a vieu to updating

basic standards for the heatth protection of the generat pubtic and

workers against the hazards arising from ionizing radlation;

evaIuation of the bioIogicat and ecotogicat consequences of nuclear
act-ivities and of the use of nuctear energy and ionizing radiation, in
order to ensure an adequate protection of man and of the environment

whenever unacceptabte harm coutd otherwise be caused to them.

The Programme wiLI consist of six major ctosety integrated activities or

sectors which - arbJtrari[y but convenient[y - serve to indicate its overaLL

st,ructure;

- radiation dosimetry and its interpretation,

- behaviour and controt of radionuctides in the envtronment,

- short-term somatic effects of ionizing radiation,

- [ate somatic effects of ionizing radiation,

- genet'ic effects of ionizing radiation,

- evatuation of radiation risks.

The irnpLementation of past programmes has shor*n that lts execution ln research

contracts r+ith Nationat Institutions and Universities ("indirect action") O
combined with an efficient managenent h,lth the hel,p of the ACPt'l and based on

objective procedures for evatuation are the appropriate means for the

a
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execution of this Community research programne. Impnovements to theo mechanism by which the programme is managed are constantLy sought and
imptemented as appropriate. In generaL it keeps the administrative charge
for contractors and scientists as [ow as reasonabLy achievabLe, white
guaranteeing as far as possibte that the objectives of the programme are
reac hed.

The Commission estimates the gtobaL needs for the who[e duration of the
ProEramme (1980-1984) to be 68r? niltion EUA and 64 staff. 10 miil.ion EUA

of the totat 68rZ mittion €uA are atready covered by the programme decision
1976-1gEA.

A compitation of some inrportant achievements is glven in Appendix r.

a
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Trettle taking into accoufrt Fec€nt'progress of knortedge and the changing
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''requirerfrents for radittion p'rgtectlon in the.Conmrnity hhlfh Ere factors
[eading to an evotution of the scientific content of thp programme.

.

2. Rote of the Rgdiation Prgtgction Progrgmme gf the e-qrnmiSsiofr

2.1. Objectives of research activitieq-

The use of energy of nuctear origin, including the probabLe use of
thermonuctear fusion in a more distant future, the handLing of hraste,

efftuent and fuets throughout their cycLes and the various uses of
ionizing radiation and radioisotopes, incIuding medicat diagnosis and

therapy, are atI factors cattinE for adequate prevention and controI
measures to ensure protection against ion'izing radiations. a
The rote of this scientific research programme is to suppLy suffi-
cient information to contribute to a framework for making informed

decisions on issues on which pubtic opinion has become very sensiti-
ve. Therefore, the Radiation Protection Programme of the Commission

is designed to gain adequate undefstanding and controt' of radiation
risks with two main objectives :

- improvement of scientific and technicat knowledge with a viev
to updating basic standards for the heatth protection of the
generat pubLic and workers against the hazards arising from

ionizing radiation*.

- evatuation of the biotogicaL and ecologicaI consequences of
nuc[ear actirrities and of the use of nuclear energy and ionizing
radiationo in order to ensure an adeguate protection of man and

of the environrnent whenever unacceptabIe harm ccuLd otherwise

be caused to them.

* The preparation of
ionizing radiation
resutting from the

basic safety standerds for protection against
is one of the tasks incumbent on the Commission
Euratom Treaty,

a
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It is evident that these objectives directty concern Community

policies of undisputed itnportance: the socia[, the environment

and the energy poIicies.

2,2. Coordination in.radiationjrotectiol - a Communi!y res

Radiation hazards do not stop at nationa[ boundaries and the
probtems to which they give rise are basicatty simitar in every
Flember State. Limited scientific manpower and financiaL resources

contrast severeLy yith the complexity and the extent of the
probtems to be sotved. From the start of its activities in this
area, the Commission accordingty nrade efforts to estabIish co-

operation betyeen the appropriate nationaL institutes on work

concerning the focal points of the programme. The success of these

efforts is evidenced today by the fact that the majority of the

nationat institutions and many of the university institutes active
in this field are to be found among the participants in the

Community programne. tlnnecessary redundancy of vork has been

avoided and the best use of the avai[ab[e timited capacities is
being achieved through dovetaiting of the projects and joint
pIanning arrangements.

This programme does not dupticate nationaI efforts. It stimutates

and comptements then in topics of common interest. Joint ptanning

and coordinated projects have appreciabty improved the effective-
' ness of radiation prote.ction research in the llember States.

3. Present situation in radiation protection research and its consequences

3.1. The Conmunityfs present research programme

The programme has yiel.ded various types of resutts colrecponding .

' to inportant scientific progress. Statisticatty, during 1977, nore

than 600 scientific pr.rbtications have resutted from this programmet

and about 550 scientists betonging in almost att cases to nationaL

institutes, have joined in this uork (corresponding to 300 scien-

tists-years).Fron the publ.ished rork a fev examptes of achievements

ere listed in Appendix I, atthough t conplete eval,uation of the

presont progranfie is premature since resuLts are avaitabte onty

frorn the flrst tyo years of the 5-year period.

a
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Besides the contribution from the present and earLier research

programme to the urorldwide compilation and evatuation of UNSCEAR

and ICRP, the Commission's services have prepared monographs on

speciaL research subjects (e.9" Lreatment of acute radiation in-
jury, risk evaLuation of pa'224, cotLection of neutron dosimetry

data, intercomparisons). Furthermore, the scientific data produced

have been evatuated through the continuous activities of study

groups in each of the programme sectors.

3.7. ICRP and UNSCEAR

Two important events characterize the present situation in radia-
tion protection. 0n the one hand a very comptete and updated

compendium of scientific information on radiation effects, sources

and risks, has been recentLy published by UNSCEAR*. This report

eva[uates, in vieu of risk estimates, research resutts on long-tern

somatic and genetic effects avaiLabte up to 1977. Its inftuence

on future radiation protection research riIt be considerabte,

especiaLLy as it sheds neH tight on many problems.

lloreover IcRP** has issued ner recommendations. FoLLoring these,

a revision of the basic radiation protection standards of Euratom

is under uay. DetaiLed guidance for their appLication has yet to be

produced, especiaLty as regards the introduction of netl concepts

such as detriment., cottective dose equlvalent, optimization and

justification of i rradiation.

Scientists rlho are activety invoLved in the Communityrs Radiation

Protection Programme have participated jn the preparation of both

. documents, and research resutts frorn this programme have contributed

to the considerabte.increase of knoxtedge in radiation protection.

3. 3. Consggu€ns s e_f o r t h e Jgnmuni t y p_ro,gra[Ie

3"3.1. Scientific reorientation

It is cLear from the previous paragraphs that such changing

concepts in radiation protection. shouLd be reflected in
any f r",r:ure programme, As a resutt changes in the scienti f i c

content prnp-,osed can be seen under point 4, rhere nen

subjects 61;l priofities have been introduced,

o

c

o

*
**

United Hations Scientific
Internationa[ [ommi ssion

Committee on the Effects of Atomic Radiation.
on Radiotogicat Protection.
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3,3" 2" 0rgani 9at i on? L i mprgve.men_t _: a_lo_L_Lng*"plgg1quu

Among consequences for the management of the programme p

attention has to be drawn to the proposal of making a rolL'ing
programme, 1980 being an overLapping year" This is based on

the fotLouing considerations :

Flodification and in some cases reorientation of research

projects is a necessary. conseguences of the present situation"
However such major reorientation could not be done easity
during the Last year of a programme. Considering the Long

duration of vork needed in radi,ation protection research,

it would seem better to a[low a phased period to reorient
for a new multiannuaL proEramme.

The computsory detaiLed evatuation of research projects,
taking into account actuaI contracts and new proposaLs,

wou[d greatty benefit from an overtapping year, assuring

thus evotution as wetL as continuity of the programme"

Present contracts could come to their normaL end or to be

extended at the end of the over[apping year whitst nev

contracts cou[d be started during its course.

In the past the initiaL phase of contract negotiations rlas

often very difficuLt for the contractors as weLt as for'the
Commission. For instance, due to the programme decision in
lrfarch 1976, a f irst review of proposaLs by the ACPM coutd be

done onty in fiay 1976, and this then had to be foltoued by

negotiations with contractors. Thus signing of contracts,
rhich Here to start on 1"1fr76, tlas delayed untiL the end

ot 1976.

The number of exceLLent scientists vorking in radiation
protection is very Limited and it takes many years to
bui Ld up good and serious research projects. l{aintaining
cottaboration Hith excetlent groups is a vitat part of the

programme. Thus it is regrettabLe that the Commissionts

services have to ask and try to conviRce contractors at

the end of a five-year period to keep their research groups

at rork for about another year at their own financ'ia[ risk
untit the signing of contracts LegaLizes the situation.

a

o
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- Moreover if decisions on a possibte continuation are not

taken weL[ in advance of the end of a contract, there is
often moraL pressure brought to bear on the services of
the Commission and the ACPltl to continue the contract. In
tact, a tate CounciL decision tends to Limit undu[y the
possibiLities of the ACPFI to advise rejection or reorient-
ation of proposed projects and of the contractons to dis-
mantLe research groups or to use them fcrr other projects.
SociaI probtems for the research personneI engaged in
contracts shouId be minimized.

Att these factors point touards a decision for a rotLing
programme incLuding 1980 as an overtapping year. The budget

of the year 1980 witL be comptetety covered within the upper

timit of 59 mittion EUA of the period 1976-19E0. Existing
contracts viIt continue in 1980 untit the date of termination
nhich was originatty foreseen in the contract or uhich voutd

become necessary for other reasons. New contracts can be con-

ctuded in 1980 hrith a duration of up to 5 years to the end of
1984, fottoving the Iines of the nev scientific programme.

a

c
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4" The Radiat-ion Protectir:n ProgrgTme_ LloQog?_! 1 980- 1 984

4,1 . lf,ppqsg.o .re_:,ge_tg!"._Cg3jyt_t.Us.

The proposed Radiation Protection Programme of the Community

, endeavours, through a co-operative European effort, to increase

knowledge in radiatio;r protection whi le tal<ing 'into account

part'icuLar probtems and ski Lts avai Labte in Europe.

The programme wiLI consist of'six major activities or sectors which

- arbitrariLy but convenientLy - serve to indicate its overaLL

st ruct ure* :

radiation dosimetry and its'interpretation,
behaviour and controI of radionuclides in the environment,

short-term somatic effects of ionizing radiation,
Late somatic effects of ionizing radiation,
genetic effects of ionizing radiation'
evaluation of radiation risks.

The information obtained from previous Commission research

programmes and from research conducted etsewhere in the worLd in

comparabte fieLds has been examined, the present state of knowLedge

reviewed, especiatLy as presented in the UNSCEAR report, future

needs for practicaI protection measures and guideLines have been

designed and the necessary research subjects identified'

The programme proposed by the Commission is based on foreseeab[e

requirements of radiation protection in the Community and on the

updating and adaptation of the activities a[ready in progress,

in the Light of the expected devetopment of nuc[ear faciLities and

other sources of ionizing radiation and of their possibte effects
on man and the environment, It is necessary to stimuLate research

on various subjects Hhich are of cruciat importance for the future

and proposals to this effect are outlined in the foLlowing pages.

No such subdivision can adequatety define the compLex scientifjc content
of a baLanced radiation protection programme. There is an apparent over-
Lapping between sectons and there are subjects retated to atI or severaL of
the sectors. Dosimetry, for exampLe, is a basie requjrement for aIl
sectors, synergistic efiects are observed under marry different condit'ions
and the problems of low doses or Low dose rateso as LrelL as of the fundamental
mechanisms of the observed effects or tirs need fcr epidemicrLogicaL studies
manifest themse[ves in severaI sectors"

a

a
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4"1"1. Radi at ion dos'imet ry and its intelpletat ion

AppL'ication of regutations for radiat'ion protection and research on

effects of ionizing radiation can onLy be carried out property if it
is possibLe to determine absorbed dose and/or other exposure

parameters and'interpret them in terms of bloLogicaL effects and the

risks to which they give rise. Furthermore the directives of Euratom

on Basic Standards require the measurement and recording of certain
exposure data which shouLd be carried out in a comparabLe manner

within the Community. Thus the fotLowing subjects require
further investigation in support of the Radiation Protection
Programme as a whote.

- PhysicaL aspects of radiation etfectiveness (Microdosimetry)-

Biologicat effects of ionizing radiation are dependent on

different irradiation parameters, especiaI Ly on the radiation
quaLity, interpreted as the spatiat and temporaL distributions
of radiation energy absorption and transfer to bio[ogical tissues,
the distribution of energy deposition within sensitive sites, as

- lleLI as the immediate biochemicaI effects. Despite the

considerabte progress made in the acquisit'ion of the necessary
physicaI data, more detailed investigations are required to
estabIjsh convincing reLationships between the form of
radiation interaction and the dose-effect curves for externaL

radiat'ion and incorporated radio-nuc[ei. Microdosimetric research

on tumour induction and defects of organ function shoutd be abte to
contribute to the sotution of such urgent probtems in radiation
protection as whether the relative risks from tow doses and

dose rates of both tor and high-LET-radiations have been over
or under-estimatedrand any changes needed in QuaIity Factors,
with atL the impact that such changes might have on shieLding
design and personaI dosimetry.

Internat dosimetry

Research js needed to develop further quantitative methods to
assess the effective radiation dose in the case of incorporation
of radioactive isotopes such as tritium and the transuranic
etements and the inhaLation of radioactive aerosots. The

!t

-
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improvement of dosimetric modeIs used by ICRP for the Lung, the

gut and the bone, estimation o'f tung and body content of aLpha-

emitting radionuctides by whole body counter and excretion
measurements respectiveLy, and effects of tabeLLed DNA precursors

in the ceL[ nucteus are of particutar retevance for radio-
Iogicat protection.

Dosimetry in case of externaL. irr.adiatiot

ExternaL irradiation usua[l.y gives rise to quite inhonrogeneous

dose distributions or to partiaL body irradiation making it
sometimes difficutt to estabLish the dose in jrradiated organs

or tissues under risk. Therefore physicaL methods have to be

improved in order to re[ate fieLd characteristics of externaL

radiation, such as exposure and quatity and diffenences in
tissue densities, more accurateLy to the organ dose.

PersonaL_3cg!mglly and,area monito{:Lng

FoLlowing the recommendations in recent ICRP pubLications the

revision of radiation protection standards needs to be backed up

by research jnto methods aimed at appLying and evaLuating these

recommendations. The introduction of the effective dose

equivaLent and the dose equivatent index means that existing
measuring methods have to be adapted and conversion factors and

functions have to be theoreticaL[y and experjmental[y estabtished

for the different quantities, especiatLy as regards instrument

catibration.

There are various ways of carrying out personaL dosimetry in the

individuaI countries, An anatysis wiLL be made of parameters

such as internaL and externat irradiation, contamination,

incorporation and exctetion which must be determined, in order

to make decisions on risk estimates both for acute and chronic

exposures and therapeutic measures. ftleasuring methods wi tI be

deveLoped and coordinated. Research is required on protection

standards for beta-particLes and on the information needed for
this purpose" Information from intercomparison programmes and

fietd studies vi[[ complement the research results.

a

a
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Dosimetry of high-LET-radiation and neutrons

Concerted support is presentty necessary to achieve data on high-
LET-radiations inctuding neutrons of seLected energies of practicaI
importance. ALthough many physicaL data and measuring methods

for neutrons have been pubtished or etaborated in recent years,
compLetety satisfactory methods in personat neutron dosimetry
as bre[[ as for neutron and high-LET-dosimetry for radiobio[ogicaL
experiments have yet to be devised. One probLem wiLI certainty
be to coltect and evatuate data that witt enable a general

consensus to be reached on neutron dosimetry itsetf. In this
area aIso intercomparisons require a continuing effort, since
those which have been carried out have revealed unexpected

discrepancies in dosimetry procedures and accuracy.

A programme of continuing development and adaptation for all
dosimetric methods - as has taken ptace in the past - js required to
deal with changing needs of radiation protection. For this, some

f[ex'ibiIity of approach is needed to tackte mission oriented probLems

or to carry out exptoratory studies of actual needs, or to deve[op

new instruments, thus guaranteeing ftexibitity and capabiLity for
innovation in the future.

One such probtem wiIt be elvironmentaI dosimetry. A more reatistic
estimate shoutd be made of the,dose to the public resutting from

natural radioactivity and enhanced naturat exposure. This forms
part of the proper assessment of the risk from man-made radiation
sources.

Another problem of increasing concern is exposure in medicaI

diagnosis, Thjs makes the greatest contribution of any man-made

radJation source to the generaI poputatjon. Doslmetric research
witL aim at reducing the non-essentjaL dose from this exposure

whiLe mainta'ining the quality of the diaEnostic information.
It wiLt aLso examine the usefutness of such data for epidemioto-

EicaI studies of radiation effects.

a

-
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StjtL another probLem is the possibiIity of using bioLogicat
dgsimslty for accidents to prov'ide irnportant additional
information on the effect'ive dose receiveci. UnfortunateLy
these methods have not proved entirei"y sufficient in certain
accidentat situations. Research is needed on the improvement

of reliable biological dosimetric methods and on the infLuence
of a wide range of dose rates and non-uniform spatiat dose

distributions on the bioLoqicat indicators.

C
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4"1.2. Behaviour and controt of rad'ionucLides in the environment

The programme of this sector" is directed to thg acquilil!ioB. and imprg:
vemgnt 9f data gr..the__!e_hav.iour*gf particuIar radionucl],4es in vgrious
parts of the environment. Such data are an essentiaL input to assess-
ments of the radiation detriment, in terms of potentiaL harm to heaLth,
of routine activities and events (such as accidents) which resuLt in
the retease of radioactive materiaLs to the environment (see section
4.1.6.). Important subjects, uncdnnected with nucLear power, uhich
witI be inctuded in the programme are those human activities which

cause man to be exposed to naturat background radiation to an enhanced

degree.

The asses3ment of the detriment requires the estimation of individuaL
and coLtective doses in the exposed poputationrusuatLy by means of mo-

dets rhich represent the way in which radionuctides are tranferred
along various and often comptex environmentat pathways.

In addition, the acquisition of these data ritL assist those who are
responsibte for authorizing the discharge of radioactive materiaIs and

setting suitabte Limits for such discharges to the environment and it
witt aIso improve the scientific basis of environmentat monitoring
prog ramme s.

I

I
:

I
i.
l
f
I.D
l,

I

Many data have aLready been accumu[ated on

nadionuctides in particu[ar sectors of the
from studies of faLLout from the atmospheri

and from Labonatory experiments. Flowever,

of the data which are avaitable need to be

the behaviour of severaL

environment, for exampLe,

c testing of nuctear Heapons

many gaps remain and many

improved in quaLity.

In the conduct of this programme a reasonabte balance betueen labora-
tory and fieLd experiments will be necessary; aLthough there is an

increasing need for fieLd work to confirm the vaLidity of transfer
coefficients derived from Laboratory experiments"

Useful information on the reiiabiLity of transfer coefficjents and on

any unexpected sources *f contam'ination might aLso be derived from
data recently coLLecterJ in severarL monjtoring prCIgrammes"
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Priority wilt be given to those radionuclides and environmentaL path-
rays which are LikeLy to be important in nucLear power programmes in
the coming decades or as a resutt of radioactive materiaLs that may be

introduced into the environment from other sources. In compiLing the
detaiLed programme, account wiLL be taken of other Community program-

mes (see footnote) reLevant to nucLear safety and environmentaL protec-
tion thus ensuring that appropriate Liaison wiLt be estabLished.

Reviews of existing data and antic'ipated practices at various stages of
the nuc[ear fueI cycLe indicate that the fottowing are important acti-
vities in the context of the programme :

- Uranium mining and miLLing

- uranium enrichment ptants

- reprocessing of irradiated fueLs

- recycLing of uranium and ptutonium and the fabrication of mixed-

oxide fueLs

- the jntroduction of advanced reactor systems

- the possibte introduction of atternative fueL cyctes

decommissioning of nucIear reactors

the management, inctuding disposat, of the Liquid, gaseous and solid
wastes that may be generated by atI the above activities,

Particu[ar attention uiLI be paid to methods of estimating contamination

LeveLs, demancating contaminated areas and reducing or eIiminating radio-
nuctides transfers in accident situations.

RadionucIides rthich present[y appear the most important are the trans-
uranic etements and atso H-3, C-14, S-35, Kr-85, Tc-99, Ru-106, I-129,
I-131 as rretI as some activation products (Mn-54, C0-60) and naturaL

radioisotopes (radium, thorium and daughter products). The chemicat

toxicity of some of these nuc[ides (Tc-99, I-12il must al.so be consi-

dered.

e

- Programne
- Programme
- Programme
- Programme
- Programme

on management and storage of radioactive raste
on ptutonium uti tization
on uranium expIoration and extraction
on decommissioning of nuctear power ptants
on safety of l"ight vater reactors.

a
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The- main env-i ronmentaL trqlsfer processes requi ring furtherinvest'iga-
tion are summarised beLow:

- nesuspension of radionucLides from the sea surface, siLts and typi-
caL European Land surfaces (particularLy for Npo Fu, Am and Cm and

Long Lived fission products) ;

- the transfer of radionuctides deposited on the surface of agricuLtu-
raL tand to soi[, water, plants and anima[s (particu[arLy for the
transuranium nucLides, members. of the thorium and radium decay chains
and other radionucLides incLuding S-35, Tc-99, Ru-1O6, I-12%.
The way in which the systemic contamination of animats might be

infLuenced by the incorporation of radionucIides in biotogicaI mate-

riats and by chronic exposure conditions needs specia[ attention;

- the migratjon and retention of radionuctides in a range of rocks and

soil types typicaL of Community countries (particutarLy for the trans-
uranium nuctides and tong-tived fission products) i

- the transfer to sediments of radionucLides re[eased to the aquatic
environment, and their possibte remobitisation (particuIarty the
transuranium nucIides and tong-Lived fission products) i

- the regionat distribution and behaviour of tong Lived radionucLides
(e.g. C-14, Tc-99, I-129) with particutar reference to their exchan-
ge between different sections of the environment (e.g. exchange

between the aquatic and terrestriaL environments)1

the uptake by aquatic species of particutar radionucIides (e.g, Tc-99)
uhere more information 'is needed ;

the investigation of possibte synergistic effects of radionuctides
and conventionaL poLLutants reteased to the environment, with parti-
cuLar reference to uptake of radionuctides into food chains ;

the exchange o'f C-14 and HTO between the atmosphere and terrestria[
envi ronment ;

- the atmospheric dispersion and deposition processes in urban areas.
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4.1"3" S_lprt-term somat i c ef f ect s of ioni z i radi ation

Radiation injury occurs at the time of exposure, ALL subsequent
biotogicaI effects depend essentiaLty on the rapid changes occurrjng
during an extremety short period of time fotLowing the energy
absorption. A detaited knowLedge of these events would aLtow
to understand the mechanism of the radiation effects,
For many years it has been known that free radicats and their reaction
products ptay an essentia[ rold during the earty phase of the radio-
logical damage but onty recent techno[ogicaL advances made jt possibLe
to measure and to identify them in biotogica[ materia[. In reLativety
few years great progress was made and nowadays, the reaction of radio-
induced free radicats with nucteic acids which ane the main bioLogicaL
target of radiation are fairly lletI known. Further studies in this
fietd' if wett coordinated, should give us a clear understanding of
the primary mechanism of the radiation damage which xould be invalu-
able for the comprehension and possibte controt of the consequences of
irradiation on Iivirg matten.

The study of the earty cettular and tissue effects of radiation injury
from internal or external'origin wil.I be intensified in view of thein
incr:easing irportance in industry, research and cLinicat nredicine.
Lesions which are anenabte to treatment include mainty Locatized radjo-
tesions and damage to the tympho-hemopoietic system. These pathogenic
studies wiLt be of basic importance for the devetopment.of therapeutic
st rat eg i es.

Because of the high incidence of acute, subacute or chronic Local

radiation injuries, the study of their mechanism" prognosis, comp[i-
cations and treatment witt be given special attention. Depending on

the great variety in the modaIi.ties of irradiation, inctuding externaL

as wetI as internat irradiation (ab.sorption of radioactive materiaL by

irgestionr linhatation ot ro,wd)" they nay invotve not.only the skin
but atso internat surfaces tike those of gastro-intestinal tract, the
respiratory tract and many other organE. The connective and vascular
tissue nhich is present al,most everywhere in the body deserves parti-
cutar studies Hith regard to possibte tate effects. The high inci-
dence of cancerous transformation,fol,Lonirg the heaLing process is

o

a



-17-

aIso typisaL for radiation burns, Therefore, the pathogenesis of
these Lesions, of the compticatinE factors anci of the mechanism and

the kinetics of cetLu[ar repopuLation r*itL be thoroughLy investigated,
ALso the study wiLL consider the characteristics of antigenic changes

and possibte neoptastic atterations of the damaged tissue, the role
of damage to the immune system and,the specific probtems encountered

when skin-graft therapy is apptied.

Earty effects of radiation injury to the hemopoietic system by totaL

or subtotal body irradiation and the therapy of those injuries have

been studied in previous programmes and considerab[e progress has

been made in understanding and treating the "bone marrow syndrome".

However, assessment of the impairment and regeneration potentiat of
the hemopoietic function by existing methods of diagnosis is not yet

optimat particutarLy with regard to the diagnosis of damage to stem

cetLs and to certain poputations of lymphocytes. Therefore, the use

of chromosomaI preparations and other monitors of radiation damage

wi[[ be studied. As far as therapy is concerned severat probtems

continue to require attention. New radioprotectors have recentIy
been discovered uhich, if further investigated, cou[d be vatuabte
for human apptication. Probtems of an immunotogicat nature remain

a major difficuLty, although advances in immunology have greatty
improved the feasibitity of marrow transptantation in man. These

advances include : the removal of immunologicalty reactive tympho-

cytes from the marrow suspension (stem celL separation); vastty
improved tissue typing and cryopreservation of stem cetts (marrow

banks) and the feasibitity of "manipulating" the immune reactivity
which ptays a central rote in the fate of patients who are treated

with a manrow graft (isrmune-deficiency is the rnost serious Iate
compLication)" This part of the research programme t"ritl"'therefore
emphasize immunotogi cal. problems such as :

a" further improvement cf matching for newty d'lscovered tissue

ant i gens;

b, separation and cryopreservatiott of stem ceL l"so inctuding a

ctandard'ized method of assess{ng their viabiIity;
c. m6nitoring and erihanc'lng the 'immune trsact'ivJty of the marroul

treated recipi en'. to prevent tate eonpLi cati,rns (inf ections

and possibLe radiation-induced neoptasia).
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{+"1"4" l-ate stmat ic ef f ects oi

Two tlrpes of harrnful effects m-a) tre -i nd':red hy racliatinn ;rncj scrire of

these may only ireilsrqe ir;mi f est lnrrq after q,1iti al expostti-e" In cne

type, irlri6lving the $o"-cal. Ied 'nstochast j r ef "iects"/ the f reqr"ietrty with

r.rhich the eff*ct sccurs depends typicaLLy upon the size of radiation

dose" but the severity af the effects cl'ees not in general clepenC upon

the dose. The induet.ion o'f malignant disease constitutes the most

important exampte of sucfi effec{s.

In the other tyS:e, involvirlg "non-sotchasti c ef f ects"' no s"igni f i cant

harm is ordinarily detectable beLow a certa'in dose but the

severity of the effect which is then produced may vary w'ith the s'ize

of the dose. The induction of cataract cr of reduced fertiLity, and

the impairrnent of organ function or btaod suppLy represent changes of

this type,

Induction of stochastLc effe-gts

a" Human ols-ervatiqns : ttlaL'ignant changes induced by radiation are of

parti cuLar inportance in regai'd to radiat'ion protection. The Corn-

mission therefore emphasizes the continuing need for assessing the

frequency with which different types of matignancy occur in excess

of normal expectation in groups of peopLe who have been irradiated
(for medica[ or other reasons) at known dose Levetsr and have been

or can be folLowed up co{nprehensive[y for tong periods of time,

ideatLy for several decades, during which further radiation induced

tumours maY becorne detectabte-

SpeciaL attention shouLd be giVen to dosimetry, length and effi-
ciency of fot tow upr comparabiLity of the controt series, inf[u-
ence of sex, of age at the time of exposure, mortatity resulting

from radiation-induced tumours, the tlay in which the tatent inter-

cat betbreen irradiation and detection of tumours varies with dose

or with other factors, the influence of the qua[ity of the radia-

tion (LET), variation of this inftuence (RBE) with dose, and the

form of dose-effect retationship"
Grorss of patients who have received repeated or extensive diagnos-

tic radio[ogical investigations witI i.re sriudied whenever fulL

records such as the frequencl' of death fron malignant disease are

obt ai nab Le.

o
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Statisti cal studies of patients who had received internaL or extern-

aI r.adiotherapy at moderate dosage, particularLy in the treatment of

non maLignant disease should yield additionaL risk estimates for

cancer induction in retevant organs" These nesults u'iLI onLy be

meaningfut if controL vatues can be established for the incidence

of cancer in patients ruith the sarne diseases but who had not been

treated by radiation. Such studies should aLso give scme guidance

on the safety requirements for these forns of therapy. Simitar

studies on the effects of radiotherapy for^ matignant diseaset

uhether given atone or in combination with chemotherapy, coutd aLso

assist in defining the possib[e after-effects and the apprQpriate

forms of treatments to minimize the frequency of such hazards. In
addition, these studies may throw Light on possibLe synergism

between radiation and chemical agents, or a greater sensitivity to
radiation carcinogenes'is of particular tissues in certain diseases.

b, Animal studies : in order to etucidate the mechan'ism of cancer

induction, there is an evident need for fundamentat experimentaL

studies of the nature of this phenomenon' and of the frequency

with which maLignant changes are likeLy to be induced especiatLy

by Low doses and Low dose rates. Such information can form a

basis on which valid inferences can be made on the frequency of

matignant change to_be expected foLlouing the even Louer doses

involved in occupationat or other" exposure to radiation-
Dose effect reLationships at low doses, microdosimetric studies,

comparison of hiqir and Low LFT radiation and of dose protraction

wi l. I be carri ed out.
Studies concerned with events after incorporation of radionuctides

wiIL take into account the folLowing parameters : uptake (by inges-

tion, or inhaLation)" rad'iation quatity, bigLogi caL haLf Iife,
organ distribution, affinity to particuIar t'issues, inhomogeneity

of deposition, metaholism and exeneticn arrd studies on

the benefit or psssibLe harm of cireLat'ing allenis.

SpeciaL emphas'is r,*ilL a[:c i:ei pi-aer:cl r-:n the variaticlll c'f factans

i,ririeh ar"e LikeLy 'frr: trlf l*l,"inr"r th* c*rc'iflo$/;'i"li c nrocess' rhese

faC'LCi.l,; in;lUfle Ageo $€Xl" 11*i'iili.;; i{'i: ," y{;-q-13"5,, i1'e '] AfirLlnf,'SyStclill

airr:i LcCal. t'i Ssi"ie i'83t'r--i r);r$ lS 4:'r'i'.-j':ge!:j*!,1:;/" i,i lli 5']iil€ .:si;e*ts Of,

cr.:sarcjnt'gen*si* ,:nd si'ne ilg isli * e'f f **ts ,irs eH*r-isrt,3t.rs 4'ai'tors.

a
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Ttre exact-identification o'f the ceLLs at risk and *f the earLy

ar"rcJ internr.:di ate sequence of everrts duri ng carcinogenes'i s wi L L

necessitate the devetopment of new nethods (irrcluding b,iochemical

and immunoLogi caL nrarkers)" Furthermci^e, the link between rniJta-'

Eeni c and cancinogeni c ef f ects shoutd be eLucicJated"

Standardization of animal" experirnentso of tumor nomencLature anci

quant'ification of morphoLogicaL endpoints wiLL be continued"

Induct ion of non-stochasti c effects

In determining the procedures and the dose Limits appropriate in
radiation protection it is important to know the types of non-

stochastic effects which may be induced by radiation in man, the

severity of these various effects, and the dose Level at which

they are Liabte to be induced. It is particuLarly important to have

information on those effects which might be induced by doses amount-

ing to a few tenths of a sievert each year continued over many years

or decades.

This practicaL requirement appLies especiatLy for those tissues or

organs in tehich the rate of f ataL cancer induction per un'it absorbed

dose is LikeLy to be tow since for tissues Like bone, skin and thyroid
the annual dose Limit is tess [ikely to be determined by the possibte

induction of maLignancies than by that of harmfuL non-stochastic

change s.

Informat'ic,n witL be sought in man and in animals on the totaL accumu-

Lated dose deLivered ov-er a substantiaL proportion of a human or an

animalts Lifetime which'would cause the same effects as are produced

by a singte dose.

Guidance on these questions needs therefore to be obtained from a

review both of effects caused in man and those induced in animaLs

experimentaLty. In man it ls important to survey the dose above

which various non-stochastic effects are observed' particuIarLy in

the course of radiotherapy at which the appropriate dose tevets are

reached, but inctuding where possib[e, the effects of radiation at

h.igh LET and those of treatment hrith radionulLides where rel.evant'

study of the pathogenesis of these effects is likety to throw Light

t
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on the importance of mechanisms of repair.
In this connection it is aLso necessary to assess

the naturs sf any differences between the reactions of normal and

diseased tissues to radiation, In many cases it is to be expected

that the accumutated doses which give rise to matignant changes in

a tissue wiLL aLso have caused or initiated non-malignant changes.

Any interactions between the deveLopment of these two types of

effects or the inftuence of non-matignant changes on the frequency

of cancers are important, The examination of the earty phase in
deve[opment of Iate non-stochastic effects could atso prove important

for assessing the probabitity of such Iate effects.
In retation to the hazard invoLved in any radiation exposure during

pregnancy, teratogenic effects witI be studied, particutar[y with

regard to the fo[towing : possible existence of a threshold, infIu-
ence of LET' possibte inactivation, recovery or repair of embryonic

celts, retationship between damage to singte celts of the embryo,

major faitures in devetopment of the foetus, dose/effects relation-
ship at various stages of embryoIogicaI devetopment.

The frequencies with which different types of developmentaI defect
(most commonly of the nenvous system) are induced by radiation in man

and in any experimentaL modeL should be as close as possibte"

A non-specific shortening of the tife span by ionizing radiation stitt
remains uncertain, but its mechanism wouLd catI for study if its
existence lJere experimentat ty proven.

a

a
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l-aritr--ril1lig.t:k:l

fhe studlr of rad.iation effects on freneti * riraterj,al ie important

becauge radiations majr inoreaee th" it.,;,] ':..,Js of chromogc'nial s;md.rornes

and of hereditary digeaes,s ald trecairso d,,ri..:i.i"ed analyees are requtred

of the complex pathr*aye throu6Sr uhich the ;.madiatea cel-l d"eals with
pre-*utagenic and pre-carcij;r.{)genic ieeions" Thusr the general objec-

ti.ves in this aeotor are to provide the informa*ion needed for i

- asaessing, through the use of tire method.s o:rrently available
(d.irect estimation method^ and d"oublilg d"r:ee method)1 the genetic

damage induced by radiation in nan. {tre }cnowledge reqnired for
this purpose includee estima-bee on f,hs b;rth frequencies of genetic

diseases, d.etermination of tlie values of d"oubllng doses and an

evaluation of yields of genetic defects per rad.

- understanding the factors which governr nrodify or prevent the

eetabliehnent of danage. The research oarried. out ln the pa"st now

renders possible the genetical and. biochernical characterization of
some of the prooesses of DNA repair in human celIs. A stirmlation
of the research on the eLucidatlon of mechanisms may not only allow

a oontinuation of thie work but, ultimately, it oould provide new

means for predicting interaotions and effeots, for eetablishing

relationships between nutagenesis amd carcinogenesis a.nd for pre-

venting or protecting against rad.iation da,nrages. It shouLd. also

accelerate the development of method.s for the detection of eensitive

individuale and., anong these, of ind.ividuals who are heterozygous

for genetlo dieeases involving a'repair d.eficiency amd 'have an

increased eeneitivity to nutagens and carcinog€rler

For reaching these objectives, in the programrne proposed, below,
' ,.1

emphasis is placed, wbe;rever possibler on the direct ana\rsie of
huraan syetemsr However, the uge of experimental speoies ig naintained

in at1 instances where there is no reliable alternative.

a
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- Assessment and a.nal.yeie of genetic damagee in eukar:v'otee

llhe genre nnrtationa and ehromosone aberrations rhich ocour apontaneoue-

l-y ln noan a.r€ a aouroe of coneiderable hardehip, being responeible for
a gubs'rantlal frection of all spontan€ous miecarriagee and, in f\r1.L-

term survivors, ccngenital nalfornatlons, nental arrd. phyeical. disord.etsr
The inciilenoe of natural\r occurlng hereditazy d.efec-t and, diseases

in huraan populatione has been caloul.ated W U{SEAR bo be approrinato\r
L.O per cent for d.omj:rant snd X-li.rrked diseasee, .J.1 per cent for
reosssive dleeasegr O.4 per oent for clrromosol,r&l dlseasas a,nd 9.O per

cent for congerital naLfornationel multifactorial and irregularly
lnherlted conditionsr It ie thue particrrlarly inportant, ln vietr of
the fact thet irradiation ia latown to induce rutatione and ohronoeonal

anromaliee, to inprove &s nuch as possibLe the preeent &ethode of
deteation of gearetic rad.ietion effects and. tc eetabl,ish, throu& an

analyeio of the raechanisna of ind"uotion, the liet of narious fsotors
and circunetances uhicb oa.y contribute to an snhancement of incidance

rategr

$ince hunan syetens are usualLy not amslable to rietaiLed, genetio
ana\reesr a substantial portion of the reseeroh effort wilL bo carricd
out through the u.se of other eukeryotic material rhere the ginilarity
of chronosonal organisetion (We, hietoneg ...) and of celluLer orga-
neLles i-mpLiee that manJr of the lnductlan nechanj.gns for danege in
the nucleug snd in the rytoplaen are identloal ts thoee of uanl lltre

progrenns involves I ,

e) tire lmprovemeeat and deveLopmerit of asaay eyeteurs mrd erperinerntal
nsthod.s rith increased resolving porer for the S,etection of lndu-
ced alterationg in both aomatic and gern .cells 

lt 9*,
b) elucldation of the meolranisn leadi:rrg to chronoscmal nornd.iejrmotlon

and other aberratlons tncludtng sttidiee cf tbe rolatlonship betwean

cJrronosone stmcture and beha.viour itreterochrorrettal slmaptlnama]

oonpl.ex and eatellite association).

c) sturi.y of, poseibla s,ssociati,nne bcltweon radioce;.sitivity, rrpair:
and aogregation*I. anomalles,

a

a
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d) speoifio etudies on

J blologieal. effec'be

e) oluoldation through

Lrradiatlon on the
ocllular eunrirral.

o) r*udtes on thc

oelle et v€qf

technigues to

/u

tha intsrftctions arcl ralationships between the

of radintion and other environmertal a.gente o

a feu enloetrrrl studiesr of the effeots of
nltoohondrial genome and lta lmplioation for

lnductlon of rnutatiCIns in ge rn celle and. sornstio

Low clo$se and. dnge*ra.tes e"nd ']he developnwrt of

fnollltate nrach s*ud.ioEa

- Dole-,ef fect Jelat lonshig

It ls partioular\y difficult to eetabligh the relationnhip betweert

rloee and effeat in nan becauae insuffioient human deta sre avai].abLe

a,nd. beoause the quantttativo erfrapolation of experimerntel results to
m6.n pogea aerioue problens. In view of the importance $f dose-effeot

relatj.onshlpe for the aaeesensnt of rad.iation rleko the prograrnme

lrroludee t

a) opid.emiotr-oglcaL surrreys whloh focrrs ettention on the relationahip
between the doee reoeived; the freguenolee of ebertatf'ona in

\mphocytee and the long term biologioal" coneoqu,anoes of *he erpo-

I sure (aplaeia lre gerninal oelLs and. lnduoed effeste ln ltrre-bonx

and etlll-born a&rtldren),

t) ae*erminatlon of tlre ig 4go kinetlas of \ymphocyter rctth tha vlew

of, faoilitatt-ng 'tha lnterprotation of, doses fbon nsm 'unlfosn srpo-

. 
Blaf€a 9

o) furvestlgatlons rsi*h mamrnaLian exparinen*al speoiee ilnoludi:rg prlma*

*os when poeal-ble) doaignod'to eolLeot ftore rleta (grnetlo as well"

as oytogenetio) whiah will be usefbl for q'anntitetf,v6 eortropolation

of rad"iation gnnotlo harards to mano

d) rtudieE eimed" at the appraisatr of the rnothods and aaournptiona lnvol*
ved is r{ek assaesment *n a,xtrapolating fbon soms*io to ge:m Oells

end firom experinental *peoiee to mant

o
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- Blochemtstrxr-@ ."liog€yrrltiytW grr{

Aa s oonngffrnss6 to th*j slrreidn'hlonr nolg rol,I ln progrcpar of ffA rc-
patrr perthl*yw 'iJl mtor*orgnnl*ns, resoaroh lnvolvlng *ha -wo of trxnan

sells har.:r*ng muta*Lsnn lee.dirg to ropair rtef,i,cienci.os l:ae ah*-.il *hai
*Irs r*otlhsni.sw f,er repai;illg WA denrage arc *f gro*t trs:.Tl:::" ,.aria to kruaert

heai*lr* Seve*ya3. e pac!:fia f*ntorss eff*s* :: jrpe;i.;: eapa*4'i ' .,iJ &yrd a ra:"nber

of, hsrwr.r{**:ry dl*ea"*ss the* **rE aooocip*ni*d. :i-f sll ir. r*,rc#e€ *:*atgi.tivl.-

ty *o p*tr*"::*isn a.:d lx;uid*$se {*f, 6a*?€or d}.r's *stss,;t***" qrAtls d.af,*s*s

{n IK* rap'aLro

,& }.ax.ge payi of *he enylaaga*. ras*sc,sh *e ts bs srstru*e& ora xemal.l.ans

nnd. partfm;}.arlg h"ar*an, syl**lea trtr* *h* errys *f na*r-.i8arrrn*.3tan ua*sr4*I

tri.]"]. b* $selesg&ttrr for *hs ffie"ly**-f, {;n rdqF"t}:- *nS tfur:r *ed.t}?iag c}f

oonptox 'h1**:hgon{.o41 nnd g*mot{r;*}. ut*c}tr-o:rl-.1#:: F -,

{?ro progrsnrae rrt}l i-nelude a

n) *urrrey*"ng *h* rad.i*sensi**vity ef e vr*rl.*nty'r'f hu.u+ar, nali"a {f{bro-
b1*stsl $mphooytea; **o .".) fulkerr {:r*t:r r"*mng3" ttr,"-ryri}'r;is 5r.rup aa

r*atrl a"s fuon repressrtathnw rlf, *hcee : .rrt*lrt d$see:.*a* ,:hertr*ng grhan*

oed ge*sit*vity to wrrl:r-onmsntal. mutr*gennp lihsnel'.r,," 1$sgtbl$r a rtetellsd
arr*lysis ef yarie*{mg Ln rqdloesra{tt'Cty butresra '.*.d.1r!-&rtrl"s trll}
bo undortakmr

b) idon**flsotionrnnd, gcle**scl}. snd, bit*hem:i.t""r,,f. chr*,a't .:i.;i 1.r"gs,rt$t.e*r uf,

varie&* *nmnral-Len eol,l. str*ins clf ,i,i:f{',.}-ifiB ssns*t3,t,.rpr aerrtr defi.alcn*

1"n nup*lr of IilA daaagot

o) lnv**ttgnti"on of tha *ct**3"a$ arrqmol,agy of iliA rsp&fu' 3r,n:Lhrrngra

{*fc $"a bsst atudied *t pro*crt in :*tr;rcorgnntsnn wbare fcrsna!.

bi*che*ri.a*ry an* g*roti.ow s.r6 Y€1.:' aetebl{sh*d} *ll*i. .. btrdLss nf the

bl"ochnml,oal ep*cifloit$ and btol*gl*a,$" . lgntr."l csmn6 of, W& };olms
in mangr*i"farr sgrgtw*r llkle xl1J. i.nc1u$,i *ho $sQ *}f ;:'*,"r*tlns t]r**
rssodlrir€ aptoS.f*,o ias*ens ry sna.';'l i i r: L tt*nbse for: :lt:rnl*erlng

*rryas*tg rqa18 aad tha rslstiqndhfp *f ].,"r';l*nt !;ro "'" "r**oor
rfoqnkll?r*lm srd ohrnsnoe*ne grrar**tirt.e t

t
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studies of nnrtagenesis and the lole of constitutive and" in<lucible
repair pathwa;-e in mammalia.n cel"lso Use will also be rnade, in this
part of the prograrnmer af ther eeveraL DNA ropair deficient rm.t*ante

recently isolated i" Qtgsqpl:_lc which proride an opportuulty for
studyi.ng tbe roLe of s{A repair pathways in the reaj.ization of' ra-
diation induced. genetio d.amago ln an eukaryotic model s;ratelae

analysis of the reLationships of Dtr{A repair and related raechaai,sns

to oarcinogenesls o

a
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.6. EvaLuation of radiation risks

Concepts used in radiation protection are tirble to be applied in
different ways in the Flember States. For this reason, it is necessary

to attempt to establish common rnethods for assessing as accuratety

and objectivety as possib[e the consequences of irradiation for man

and his environment. The resuLts of such exercise are atso needed

for decision making on siting and on choices for energy suppty.

The new principLes of optimization and Lirnitation in nadiation protec-

tion, uhich have been recommendqd'in 1977 by ICRP, are based on a

risk and detriment concept and require the assessment of reatistic
retationships between dosimetric quantities and genetic and carcino-
genic risks. New dosimetric quantities and concepts have been

deveLoped; among them are the effective dose eguivaLent and the dose

equiva[ent index for the description of individuaI exposure, and

the cotlective dose and the col[ective dose commitment for the assess-

ment of the coLLective heaLth detriment. The practicaI appIication
of these new terms has to be tested and their retationship to measur-

abte quant'ities has to be determined.

Three groups of probLems must be considered"

The first is the assessment of the individuat and cottective doses

resulting from normaL discharge and accidental reLeases of radio-
active substances. This assessment of doses must reLy on data obtain-
ed by studying the movements of radionucIides in the environment

as described under 4,1.?.., and shoutd lead to a better determinat"ion

of the dose distribution among the population and the magnitude of
the coL[ective dose tak'ing account uith the naturaL background.

Modets are required a[so for any Likety pathways of access to man

and his environment, and invotv'ing the entire nuclear fuel cycte.

As regards optimization in radiation protection which is currentty
advocated, account must be taken also of atL the risks arising from

human activ'ities which make use of ionizing radiations or inftuence

i rradiat'ion, such as those invoLv'ing medi caI appLi cat ions and

technoIogical.Ly enhanced radioactivity. The pragramme wiLL comprise

successive phases of identjfying the points to be studied, of assess-

ing the doses received by workers and by the public, and of research

a
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into possible protection measures and their cost"

The second probLem is methodotr:g'i caL research crn

the detriment" It must make use of data obtained

at and epidemictogicaI research described in the

the programme, Two groups of probtems shouLd be

those of the assessment of the detriment in the

high leveL i rradiation, appLi cabLe in the event

Secondty, those reLated to Low. doses, wh'ich are

for atL occupationaLy exposed persons.

The third probtem is the assessment of the economic and sociat

consequences of irnadiation. This is a new subject which shoutd be

deve[oped in order to estabLish guideLines for "optimization'r of
rad'iation protection act'ivities based on the attainment of "as low

as reasonabLy achievabte (ALARS" LeveLs under conditions which appty

in Europe.

the assessmerrt of

thror,igh experiment'.

relevant sectors of

considered" Fi rst ty,
case of medium and

of an accident"
particuLanty retevant

a
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4.?. ImpLementat ion

The implementation of past programmes has shown that an "indirect
action" combined with an efficient management with the heLp of the

ACPM and based on carefuI evaluation are the appropriate means

for carry'ing out this Community research programme. Some aspects

of this system can be improved, but in any case it a[ways has to
keep the administrative charge fon contractors and scientists as

low as reasonabty achievabLe.

4.?.1. Particip.ating taboratories

Continuing the poticy which has operated from the very

beginn'ing of the programme, the Commissjon witI endeavour

to organize co-operation through cost-shared contracts
with the appropriate nat'ionaI and university institutes
working on the various focaI points of the programme.

Co-operative action and an organized distribution of tasks

are necessary in view of the limited resources, the great

number of different scientific aspects of radiation
protection researeh, and the geographicaI scatter{ng of
those research groups which have the necessary specific
competences. In addition, the work of the Commissionfs

Biotogy Group at Ispra witt continue to be an integrat,
but smaLL part of the programme, supptementing and

supporting certain research carried out in the contract
programmes.

4.?,?. Management

The Commi ssion with the advi ce of the ACPlvl lri L L be

responsible for the management of the programme and its
contracts and wiLl ensure a c[ose tiaison with the
corresponding research and development carried out in the
fvlember States. Obv'iousLy the ACPM has a direct inftuence
on the management of the Communityts Radiation Protection
Programme and, ouing to the nationaL status of its
members" jndirectly on that of the lvlembef States.

a
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4.2" Coordi nat i on

The best possibIe imptermentation and coordination is a

main concern of the ACPM when'it evaluates research
proposaLs and contracts and advises on their reLevance

and integration into the programme and the setection of
Laboratories to which the work is to be entrusted.

ParticuLar attention wiLI be given to coordination
throughout the programme. Study group mee.tings, symposia

and conferences have proved to be a most effective means

of coordination because they ane naturalLy adapted to
scientific work and easi [y accepted by the scientist.
These meetings, focussing on the evatuation of particutar
subject areas of the programme, w'iLL be attended by

research workers invotved in the contract programme, as

wetI as scientists from non-participating laboratories or

organizations and scientific staff members of the

Commi ssion.

Existing faci Iities for exchange of information'and
experience between the contractuaL partners shouLd be

suppLemented by arrangements for working vjsits of Limjted

duration by research workers engaged on the contract
programme. Past experience has shown the benefit to the

Commissionrs partners of improving the mobiLity of research

workers by enabIing them to work for periods ranging from

a few months to tr.ro years in laboratories taking part in
the programme.

l.lork jng re Latiors with

active in the field of
maintained'

4.?.4, EvaLuation

the main internationaL organizations
radiation protection wi Ll. be

Since the creat'ion of

evatuating programmes

the ACPilI in 1f68, mechanisms for
have bee;r developed but a higher degree

a
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of flexibiLity was necessary to appLy them to radlation
protection research. Universities and nat'ionaL institutions
are coL[aborating in the programtne, in disciptines as different
as immunotogy and statistics. EvaLuation witt be undertaken

by the ACPM and the Commissionrs services on three leve[s:

The evaLuation of research proposaIs before the beginning

of a project: Accepting or rejecting them, changing and

adapting the proposed projects in accordance with the agreed

programme guidetines.

AnnuaI evaIuation
modification, reor
cont ractors:

in the course of a project, for approvat,

ientation or possibte new suggestions for

Results achieved are examined and evaluated annuaIty rhen

the Commission presents the Progress Report on "Radiation
Protection" detai Iing the resutts of the previous year

of aLL projects. In this respect the scientific pubtica-
tions, drawing attention to the resutts in the Community

programme, of which reference is made in the Progress

Reports, constitute a major etement for evaLuation.

Liker+ise annuaILy the p[anned activities for the coming

year are evaLuated when discussing the "l.lork Programme of
the Next Yeart'. .

Finatly, speciat subject areas are evaLuated in study
group meetings-and direct individuaL contacts.

The evaLuation of results at the end of projects: Finat
reports and synthesis reports such as monographs are used to
this end.

a

t

-



J

-32-

ssemination of resutts

The scientifjc research resuLts of the programme are presented

in artictes pubLished in scientific journaLs,'in €uratom reports,
in monographs issued by the Commfssion, and in the proceedings

of symposia and seminars.

4.3. Funds

e

The Commission triLL aim for maximum efficiency in the use of the funds

entrusted for the execution of this programme. As it is essent'ia[ty an

indirect action programme" the contracts must be aLtocated the major share

of the funds,

4.3"1. staffing
The Comrnission proposes a staffing of 64 otficiaLs for the period

1980-1984. In this respect it has to be recaLLed that in 1973

97 staff were authorized and in 1976 68 staff {n addlt{on to
which 10 Local agents for the Biotogy Group at Ispra were foreseen
'in the budget.

4.3"?. FinanciaL aILocation
The Commission has evaluated the gtobal needs for the programme at

58.2 miLLion EUA for the period 1981"1984 to which u'itL be added

about 10 miLLjon EUA for the year 198A? which are atready covered

by the budget atLocation of 39 miILion EUA for the period 1976-1980.

This is certainLy a substantiaL increase in absotute figures as

compared with the actuaL programme" llowever, in view of the generaLLy

accepted great sociat reLevance of radiation protectiony its
importance for energy production, and the resulting high requirements

in radiobioLogicaL research, this amount is estimated necessary to

estabtish a raetI baLanced programme covering alI priority aspects"

Its content is based on a reorientation and evolution of the present

programme,' an evoLution which accentuates nebc aspects as the

evaLuation of radiation risks anci the treatment of acute irradiationt
part'icu I ar Ly when Loca L.

Expansion wiLL be Limited and wiLL affect ont.y the contractuaI

ac1ivities, wh'ich wi LL be alLocated more ihan 81 % 6f the totaL

funcjs ( Less tiran 7 % for management and adrnin'istration of the'

programme ) "

The fgILowing pafticuIar elemeilis heve beerr used as a base for

the budget estimats of 58rl miLlion EUAI

a
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the expenditure of the year 1980, originaLty ptanned
the last year of the current prograftme (1976-19g0)
(10 mi t Lion EUA);

:
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take account, in some measure, of the increase
6|{ per yeail;

the restoration of the commissionrs participation in
contract expenditure from an actuaL mean of 337. to its
previ ous Level of 4A7". This guarantees a signifi_
cant commission presence in the combined effort being
made in Europe in radiation protection research and in
particutar attows the mobitity of research yorkers in 

"

European Iaboratories;

- a Iimited expansion G 151l of the conirdctuaL activities).

The amount of 10 mittion EUA for the year 1gB0 is comptete-
[y covened by the budget aLLocation of j9 mil"l.ion EUA for
the period 1976-1980. It corresponds to

- staff expenditure, recurring administrative expenditure
and expenditure retating to the use by the Biotogy Group
of the scientific and technicaL services of the Ispra
Joint Research Establishment, as requested for the 19g0

budget,

- the Communityts financiat contribution to contracts
retating to the year 1980 or as appropriations outstanding
from earlier years authorized uithin the ceiting of
59 mitIion EUA of the 1976-1980 programrnei

The amount of 10 mittion EUA for the year 1gg0'is the resutt,
not of any reat expansion, but of the fol.towing factors:

- infLation rated during the period 1916-1980

- the inf[uence of "gross saLaries" as opposed to
"net sataries" which hlere previousty taken into account.

the need

of costs
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The summarized caLculation is as foLLows:

Budset 1980 10,0 m'ittion EUA

Budget 1981-84 based on budget 1980
+ 6 i4 increase per year

Restoration of 40 Z mean part'icipat'ion
in contracts
Expansion of certain activities based on
an increase of 15 % of the contracts

ToTAL 1981-1984

46"4 mi Ition EUA

+ 6,9 miL[ion EUA

+ 4rg mi [ lion EUA

58,2 mi I t ion EUA

t

ToTAL 1980-1984

4.3"3. FinanciaI breakdown

As a guideLine, expenditure

fottowing manner:

Cont ractuaL act ivi ties:

expenditure for contracts,
cas h

exoenditure for Commission
personneL working under
the cont ract s

BioL_ogy Group qL Isplg:

expenditure for research

infrastructure and
techn'ical support

personne I

Ictgsglsll-ffiil:.
expencli ture for exper"ts t

f reso meet ingsd- etc '
h *aclqua i'le i's P€ i' $Gf1{1t'. :-

t
'inTA;

68,2 ni t lion EUA

by categories is broken down in the

mi t Iion EUA

7 1770

( 5,850)

(1 t92A)

1 ?414

(0r110)

( 0F330)

(0,97A)

0.s'r0

({i"14ii)

i il / :t'l-i.r

47,EOA

( 38rg )

( grg)

6'I 00

( 0,5)

( 1,5)
( 4r5)

" onn
!J^-:*.".*:

{ o/7)
( -7, '.i \

55,574 81

? ,914

*.cJg

12

TotaL

'{ r1 i1iUU
!
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RESEARCH WORK 1976.1978

A survey of some scientific achievements -

The research resu[ts obtained from the European Communitiesr Radiation

Protection Programme hetp to extend the scientific basis on vhich a retiabte
evatuation of the bioLogicaI and ecotogicaL consequences of using ionizing
radiation and of activities in the fiel.d of nuctear technotogy can be rnade

and the best possibte protection ean be provided for man and his environment,

These research projects contribute to obtaining a more accurate assessment

of the radiation risk and to reduction of uncertainties arld contradictions.

The programme currentLy comprises '130 contracts with about ?40 research
projects; more than 500 research workers are participating on either a

fuLt-time or a part-time basis.

In the first three years of the current programrne, about 1.800 individuat
articLes have been pubIished; numerous monographs, proceedings and technicaI
reports.on radiation protection subjects provide evidence of intense scientific
act i vi ty.

c
Every year, about 40 symposia, sdminars and meetings of study groups, experts
and committees with about 1000 participants ensure coordination and stimuIation
and have a cataLytic effect on nationat, biLater3[ and muLtitateral programmes.

In executing the programme, the Commission bore in mind the facts that:

sociopotiticat objectives are increas'ingIy becoming criteria
for radiat'ion protection research poIicy;

the individuat research activities shoutd be more ctosety
harmonized in a broader context.

t.Jith the means at its disposaL, therefore, the Cornmission has;

- devetoped tong-term research programrnes;

intensified research in areas of great significance to
the public (e.g. evaLuation of the radiation risk);
promoted the practical appLicatjon of scientific resu[ts
(e.9. deve{.opment of personal dosimeters, diagnosis and

treatment of acute radiation injury, executjon of lnter-
conpari son programmes );

a
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- prepared Ionger-term forecasts (e.9. trit'ium study);

given its backing to the rapid translation of scientific
knowLedge into decision-making processes (e.g. estabLishment

of basic safety standards, formuLation of criteria for
si t'ing-dec i si ons ) .

In approach to'its work, the Commission emptoyed the foLtowing criteria which

have had a beneficia[ inftuence on research in the Community:

intensification of interdjscipIinary fields of research

and co-operation in the projects being promoted (e.9. group

contracts, EULEP, CEND0S, Primary effects group);

improvement of information exchange and co-operation between

scientists engaged in simi[ar fietds of work (e.g. study
groups, conferences, exchanges of scientists);

adaptation of research projects to scientific progress
(a permanent task in co-operation with the ACPfl).

OnLy a few individuat projects of the wide range of scientific resu[ts
obtained over the Last years can be briefty described for the sake of
examp[e. For this reason, a number of detaiLs from the areas of dosimetry,
environmentaL contamination, somatic and genetic radiation effects and

risk ana[ysis have been seLected and presented,

a
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Radiatio_n dosimetry and its interpreqati.ol

The main objective of dosinretry is to obtain reLiabLe measurements and

calcutations of absorbed dose and dose distrjbut'ions" Tirey are necessary

to improve understanding of the bioLogical effects in order to make a

proper assessment of the radiat'ion hazard and they are essentiaI to assure

protection of exposed workers.

- Co-operative research in radiation protection depends LargeIy on the

degree of standardization of experimentaL methods and materia[s.
A number of dos'imetric intercomparisons have therefore been carried out,
for instance on personat dosimeters, on X-ray dosimeters and with
neutrons" Att these 'intercomparisons reveaLed quite a number of
imperfections in experimentaL arrangements, differences in the basic
vaLues used to determine the absorbed dose, and discrepancies in
dosimetry procedures. The intercomparisons induced a considerabte
improvement in research procedures, and increased the accuracy and

reproducibi tity of the measurements. For exampIe, in the Last X-ray

intercomparison series it uas found that previousLy-observed Large

standard deviations of resutts from several Iaboratories cou[d be

eIimlnated, especiaLLy after visits had been made to the Laboratories.

The measurement and calcutation of undertying parameters in dosimetry
have made important progress. A Iow-energy eLectron transport simutation
(10 eV - 30 KeV) in water was satisfactoriLy terminated; cross-sections,
stopping powers and l,J-vatues for different mateniats and different
SarticLes were measured and the cross-section L'ibrary in transport codes

improved. Scime probLems c'f m€asurement of the componen'Ls of a mixed

neutron and gamma rad'iat'ion fietd were solved; the track structure of
eLectrons and charged part'icLes and the prodr;ction of secondaries and

thein radial distrjbution were investigated" Microdosimetric quantjties
r"lere establ"ished ancJ extended to tissLte regions of 10 to 100 nm d'iameter;

they have been used in defining a measure of radiation quaLity and in
microdosimetric modets developed for the in'cerpretatjon of rnutation and

survival data from mammaLian ceI Ls"

The invest'igation of funclarnental rnechanisms in radiation physics has

jnd'icated interesting possibi L jt jes jn 'tlre use of Lyol.uminescence in
radiation accident dosimei"ryr since some human tissues have tyoLunrinescent
propert'ies.
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Fundamental aspects of the mathematicaL anatysis of tumour jnduct.ion by

ionizing radiations have been jnvestigated. StatisticaI methods for the
assessment of tumour rates and of tumour prevaLences as a function of
time after irradiation Here tested, rt was possibte to prove a

statisticaILy significant increase in the deveLopment of mammary tumours
in sprague-Daurley rats at fast neutron doses as Low as 0r1 rad. The

relative biological effectiveness (RBE) of these neutrons seems to reach
vaLues of 100 or more at tow doses" .At higher doses the RBE decreases
to vatues aLready known from other experiments,

RadionucLides with Lou energy beta-particLe or Auger eLectron emiss'ion
incorporated in various organs, celts or subceLLuLar structure hrere

shown to cause bioLogicaI effects which Iarge[y depend on the spatiaL
overtapping of the site of decay and of the nadiosensitive structure.
The critical microvolume for Late effects appeared to be the nucLeus of
stem ceLLs" Based on measurements of the rate of stem cetL turnover,
the update of the radionuclide into the stem ceLL nucLeus, and dose

caIcuLations for particu Iar microdi st r'ibut ions, different modifying
factors were defined and caIcuLated in order to estimate the biotogicaI
effect per unit intake. It uas thus possibLe to compare the radiation
effects of certain tritiated or I-125 tabeLLed organic compounds with
those from inorganic tritium or l-125 wjth a view to defining timits
of intake.

ALthough compteteLy sat'isfying personaI dosimeters for neutrons do not
yet exist, progress has been made in deveLoping the albedo dosimeter
and nuctear track detectors. - tcith new etching techniques it is noy
possible to make visibLe tracks of low energy recoiL nuclei and

a tpha-part i c Ie s.

A smaLt beta-dosimeter for measurement of dose at the surface of
beta-sources has been devetoped, atlowing precise dose evatuation for
fingers, hands and forearms.

a
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Behaviour and controL of radionuclides in the environment

The main objective of the present programme is to acquire'the necessary data

to be introduced'into the rrar:ous inodels describing the tiansfer of radio-
nuctides in the environment, used to estimate radiation detriment" Another

ainr is to find methods of estimatjng the possible damage caused to the envi-
ronment and its componen'Ls, together with methods of controLLing it.

- Numerous resuLts have been colLected on the radiochemicat, chemicat, bioto-
gical and oceanographicaL aspects of various radionucIides and on the trans-
fer of associated poLLutants in different marine ecosystems. Speciat atten-
tion has been given to the Lrrng-term behaviour of the transuranic eLements,

the possibLe synerg'istic effects of radionuctides and conventionaI potIu-
tants (heato chLorine compounds, etc,) and the behaviour of stabte and radio-
active'isotopes" MathematicaL modeLs evatuating the cycLing of chemicaLs

in the marine environment have been considerabl"y amer"rded, These studies
have improved the predictive capabiLity needed for controL of the areas sur-
rounding feprocessing pLants and in case of accidentaI reIeases.

- Research on radiocontamination of terrestriaI and freshwater ecosystems rlas

centred mainLy on actinides but aLso on some important radioisotopes with
i"ong haLf-Lives such as H-3, Tc-99o I-129o Pu-239 and Pu-240. A sensjtive
method f or Pu determinat ion 'in large soi L sarnpLes i s now avai Labte" Neven-

theLess many of the data at present available need to be improved in quality
for instance, the observed modification of Pu transfer factcrs as a resuLt

of ageing must be quantified and explained" InitiaL c;bservations on the

p,r^operties of techrietium have sLressed both its mobiLity and its toxic'ity
for Living organisms"

* Research corrdur:ted on trjtium has leveaLed that there night be an enhancecl

risk *here the tritium is incorporated 'into Liv'ing organ'isnrs before i r be-

comes diLuted into the envirsnrnent.

[,/ork on I"1?9 is'in proEi"ess and the extraction method deveLoped'is no*

appLied to thyroid sanrpLes coL lecteci in ss:l"ec'r:ed areas of the Commun'ity"

Studies on possibi t lties ni decontam'ina'lilrg agi'icultural areas af ter an

accident have been perforr*ci arrcJ sev*:r'al nrettrocisi of de contarn'inat ion uere
'invest'igated. ApBlicat'ior"' of cheLating polyamine {:o ss'iLs aLready offers
prospects of great Ly recluc. ,ng th* soi L plant transf er of some activation
p roduct s "

3
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Short-term somati c ef f ects of ionizilg ragiati.on

The main objectives of the 1976-1980 programme in this sector are diagnosis
and treatment of acute radiation injury.

After total-body irradiation at relatively high dose, the stem ceLLs of
the hemopoietic system are the first to show severe damage. In man,

these ceLLs are present in the bone rnarnow, In principte, the trans-
ptantation of a certain amount of mar.row frorn a healthy donor shouLd cure
the heavi[y irradiated individuaL" In practice however, expertments have

shown that this procedure presents many difficuLties which are progres-
siveLy being overcome by a continuous research effort. For exampte, the
donor and the acceptor need to be geneticaLLy as c[ose as poss'ibLe,

otherwise the transpLanted marrow neacts against the recipient and rnight

even cause death" This is the so-calLed graft-vensus-host reaction.
The minimum number of bone marrow ceLLs which is required'for a complete

recovery of the patient has now been estabIished. Thnough extensive
experimentation with human and monkey bone marrow ceLLs, preservation
of the regenerative capacity of these ceLls after storage can now be

guaranteed. The minimum whole-body dose of radiatjon which wiLt permit
a "take" in given conditions has aLso been estabLished" Several methods

have been devetoped to prevent or treat the graft-versus-host reaction"
RecentLy, progress has been made in the coLLection and use of hemopoietic

stem geLLs from thd peripheral bLood.

Considerabte progress has aIso been achieved regarding the eLucidation of
damage induced in deoxyribonucteic acid (DNA) by ioniz'ing radiation.
PhysicaL, chemicaL and bioLogicaL techniques have been successfutty appIied
to probe the major radiation-induced Lesions in nuc[eic acids and their
constituents, A broad knowLedge has been gained about the sites and

structura[ properties of free radicaLs as reactive species mediating the
pathway to stabte chemical atterations. The Latter have been analysed in
detai[, thus providing a ctue to aLterations which are of importance in
bioLogicaL ma[lunctions. Biotogicat[y viabte damage, such as base aLte-
rations and strlnd-breaks, has been welt characterized in suitab[e modet-

systems.

a
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Late somati*c eflecls-oj ionizing rtdi.at-'iql

In the current prograrnme spec jai attention i s g'iven to Late somati c

effects aftr:r acute or chronic irradiation or inccnporation of radio*

i sotopes. Stud'ies are concent rated on 'irradi ation leveLs in medi caL

diagnostics and on those radioisotopes which are potentiaLLy among the most

hanmfuL, such as pIutonium and the other actinides" EpidemioLogicaL studies

of irradiated human groups with a view t.o formutating risk estimates in

radiob'ioLog'icaL protection are of great practi caL importance.

- EULEP has continued its effort on a successful coordination of research
jn the area of Late somatic effects, with €mphasis on standardization of

experimentaL conditions in the taboratonies involved in Iate effects
research, on coordfnatisn of the planning of the corresponding coope-

rative research projects, on the execution of specific projects in the

area of carcjnogenic and non-carcinogenic Late effects and on the radio-
toxicity of incorporated radionucLides. Intercomparisons were performed

'in dosimetryt and first steps trere taken towards standardization of Labo-

ratory animals, Semi-annuaL workshc'ps on the pathoLogy of radiation-
induced Lesions succeeded in standardizing terminoLogy, especiaL[y on

tumour cLassification" Results are pubL'ished in the EULEP pathotogy

atLas, an imporlant soufce of reference"

- ALso in the context of EUI-EP, a muLtidisciplinary research group has con-
.tinued its coordinatecJ investigation int-o the importance of va*cuIar eff-
e'c'rs in the deveLopment of l..ate rad jat'ion damage" Quantitat'ive biolr:gi caL

measurements in the ceretrraL dci'tex 'indi cated tlret the gross uascuLar

abnorrnaL'ities are preceded by a signi f :icant increase in vascuIarity,
Tlrese changes were not assoeia'ced with any marked ul.trastructural changes

and therefore are considererJ as a pr"inrary effect of radiailicn, The sLiSht

increase in tlie total deoxl,i"ibonucLei c ae id (DNA) content o'f the brain
over the salne time period migirt indicate the increase in vast:ularity to be

an active process"
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A chelating agent was shown to be effective in rernoving pLutonium from the
Iung. Toxi city stud'ies have shown that it is more tox'ic than other known

agents [ike DTPA but a singLe inject'ion rnay be suf f icient treatment, The

impontance of th'is research is that it coulci Lead to removaI of intraceL-
LuLar pLutonium. The cLearance of pLutonium nitrate from intramuscuIan
retention sites has been measured"

Aw241 is present in irradiated nucLear fueL. ReaListic tevels of permis-
sible exposure to airborne Am-241 can onl,y be set if adequate data on its
retention and distrjbution within the body are avaiLabLe. The behaviour
of Am-241 in nine men with Long-standing burdens after accidentaL inhaLa-
tion was investigated. This work was Later extended to incLucje studies
of the comparative retention af 241Am0, and 238rro, in the Lungs of a

subject more recentLy exposed. This study is of particuLar importance,
not onLy because of interest in the Lung cLearance of puO., but aLso

because the detection of the 60-keV gamma rays from associated Anr241 is
frequentLy used for determining pulmonary deposits of pLutonium"

Data on the various steps invoLved in the product'ion of radiographs are
important for the optimization of image qual'ity (i.e. diagnostic vaIue).
Such data were obtained by spectrometric and dosimetric investigations
of X-ray spectra and by determination of the spectraL sensitivity of
the various image-recording systems. The influence of different posi-
tioning, geometrical and exposure factors on the organ doses uas esti-

,mated, in order to reduce the risk to the patient.

A significant protection against Late effect has been demonstrated in mice

treated with a mixture of chemica[ protectors and then exposed to X-rays.
The protection was effective mainty against thymic Lynphoma, myetoid
Leukemia, sarcoma, gLomerutoscLerosis and non-cancerous tung tesions.

Studies rlith a short-Lived alpha-em'itting osteotropic Ra-2?4 have shown

that dose protnaction by fractionated apptication results in a higher
incidence of osteosarcoma (increasing with protraction time and totat
dose).

]
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The highest osteosarcoma incidence of more than 90 percent was r:bserved

after a mean skeLetal dose totalling 1080 rad over a period of 36 weeks.

0ther recent resuLts have ind'lcated tha't the bone tumour inr:iCence af ter
incorporation of a short-Lived beta ernitter (t-u-177) can aLso be enhanced

if the dose is given in fractions over an extended pertod rather than in
a singte amount.

The process of cancer induction by io.nizing radiation is Likely to be

infLuenced by viruses" Comparative studies of various popuLations of
viruses in radiation-induced Leukemia were performed and two Lines of
spLenotropic viruses have been isoLated and chanacterized on a physico-

chemicaI basis and identified as endogenous murine viruses. After in-
corporation of Ra-224 in mice,, a transient expression of C-type RNA

viruses jrnmediatety aften the start of irradiation and a second type

of virus expression during the time of tumour development (11 to 12

months after irradiation) have been observed in the skeleton"

Synergjstic effects between radiation and other environmentaL 'factors

wi[L have to be taken into aecount in risk evatuation because they rnay

infLuence the biotog'icaL radiation effects" Research was therefore
recent Ly begun on synerg'isti c ef f ects"

Qne effect can be reponted as examp[e ; the deveLopment of radiation-
induced osteosarcoma seems to be accelerated by appLication during the La-

tency period of cycLophosphamide, a wideIy used antimitotic agent"

Ep'idem!oLogi caL str.rdies on patients treated with Thorotnast or Ra-224

are in progress. PreLiminary results were achieved regarding risk
coefficients for Ra'224. Further statisticaL analysis t*iIt stitL be

necessary when a[L relevant data have been collected.

a
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racii.ltion

The objectives, in this sector, aim essentiarl-y at the analyni.s in
depth of the mechamisme governing the evolution of i.nduced genetic
lesions in irradiated cells and at establisliing methods for
assessing the nature and frequenaies of cytogenetic d.amage in exposed.
individuals.

- Research on sensitivity and repair in ex-perimental species, and
particularly bacteri.a, yeast, and Tetralgrmena greatly contributed_
to our understanding of the very cornplex ways through which tho
irradiated eell copes with its leeions. Ivian;r of the enz;rmatic and
regulatory processes involved in repair, and among others 'rSoooS.rl
induction (an emergency elmdrome which activates a compLex metabolic
pathway as a response to unrepaired. DNA lesions and" is probably
invorved both i:e mutagenesis and in ma.ligrant transformation of
mammal-ian cells), have been id"entified and the major pathways for
mutagenes is reeonstituted.

- On the baeis of results and clues obtalned from research on micro-
' organisms, various biochemical techni.ques, gene localization method.s,

screening tests and procedures for prenatal cliagnosis have been

succesgfhll-y d.eveloped. for the purpose of detecting and specifying
DI{A repair defects in humans and thereby establishing a mod.er:r

molecular approach to the protec'bion of mam against radiationn
Among many significant achievements, the work carried. out
allowed. the isolation and. characterization of the first hurnan

mutant cel1s affected. ii post-replication repair and contributed.
to the revelation of the existence of the first human cel-1 line abnormel\r
gensitive to ionizin6 radiation. Various relationships of radiation
sensitivity to sister chromatid exchanger mrtagenesis and predispo-
eition to cancer were established for oertain repair deficient lineel
for the disease Xerod.ema pigrnentosum seven genetically different
forms were detected by means of compLementation analJrses. From

research carried, out on monkeye, the oonclueion wa"s reached. that
a dose of 8!o rad eeverely affeets the primate ovary and evid.enoe

was obtained r.rhioh suggests the existence of inducible repair
eystens sinilar to the S.O.$. repair nechanisn fowrd in baoteria.

o
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- In ihe area of radiocyto.";enet,i-csi, advances have treen nnade wi.bh re-
gard to our understanriing of *he ineehanisros by wirieh ionizing rarlia- a
tion produces chromoscne aberrations a,-rd. of t,he depend.ence of 6oee-
effect relations on radiation quali."by anti different sets ol expe1irnen- r

tal cond"itions* Evidence has been obtainetl, tlrrorrg$ a1 asalysis
of rmrtation inoidence at 1l X-chrornosome loci in Drosophila, which i
suggest6 proportionality between spontaneous ard lnduced mutation
rates' The d.ose-rosponse relationshlp after X-irrad"iation has been
estabLished for anomalies in the distribution of sex-chromosone in
nammalian germ-oeL1so Successflrl approacheg toward"e the ana\rsie
of rad-iation effects on human meiosis wsrs Garried out in two diffe-
rent directionsr through the deveLopment of oulture teohniqges and.

bythree-dirnensionalreoonstnrctioneofhumarrnuo16ifrome1eotron
micrographs.

.
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- EvaLuation of radiation risks

The perception and eva[uation of the "rad'iation risk" have evolved to such

an extent that it has become necessary to anaLyse thoroughLy aLt its aspects.
hlork has been initiated in this direction during the present programme, with
the intent ion of determining the optimaI cond'itions for the impLementat'ion

of nucLear energy. Therefore, research was stanted on the economic and sociaL

consequences of irradiation, on the ass6ssment of the radioIogicat detrirnent,
i.e. the gLobaI deLeterious effects for a popuLation which couLd arise from

radiolog'icaI exposure, and on the assessment of the individuaL and coI Lect'ive

doses in nespect of normaL discharges of nucLear power" instalLations and in
the event of an accident.

- VaLues are now availabLe ioncerning certain parameters to be used for
the assessment of the coLLect'ive dose. In particuLar, a Lr:ng-d'istance

atmospheric dispersion mode[ (|{ES0S mode[) has been deveLop;g6 which enabtes

the atmospheric contamination to be evaLuated on the basis of gaseous ef-
fluents at jntermediate distances. In addition, mapping of the geographicaL

distt'ibution of the poputations in the n'ine Commun'ity countnies has been

t compLeted and is based on a programme which provides data relating to the
'population distribution for a unit gnid mesh of 10 km x 10 km, It should

6e noted that this work, which h,as carried out with the aim of obtaining
an accurate idea of the coLLect'ive dose received by the European popula-

t'ion, can aLso be used for many other purposes. fvloreover, a model of the
d'ispersat of contaminated pnoducts associated with the distribution and

marketing networks has been compiLed for marine products in France. It
can be apptjed to the other Community countries.

- As regards the attempts to assess the radiologicaL detriment, a great

many studies, both bibLiographicaL and experimentaL are at very advanced

stagei however a new Line of thought emerges from the epidemioLogicaL

studies concern'ing individuaIs that have been irrad'iated either as part
of medicaL treatment or as a consequence of their occupationat activity.
In the Latter case, a feasib'ility study has been initiated on the pre-
paration of a European irradiation register for workers directLy assigned

to tasks in which they are exposed to irradiation.

- As regards the application of methods for eva[uating the economic and

sociat consequences of irradiation, research has been d'irected towards the
a
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cjetermination of Leve!-s that are "as Low as reasonabLy achievable"
(ALARA) " Various methods, by which radiation protection can be optimized"
have been'indexed in such a way as to highLight their respective advantages

and disadvantages, First of aLL, the mutticr iteria method was apptied for
a slected objective (fueL cycLe for a pnogramme of 100 1-Gtde PWR reactors);
this method, wh'ich requires a certain amount of weighting,in re[ation to
the various criteria on the basis of which it is tntended to assess the

options, brings out the variabiIity of the choice of options (in other
words the "ALARA" LeveLs) in the l.'ight of the priorities put forward by

the decision-makers. .

This seLect'ion of results from current projects in the Radiation Protection
Pnogramme cLearly shows that definite resu[ts have been achieved'in severaI
are'as, which to a targe extent are already of significance as regards
practicaL appLication. Simr"rLtan?ousty, it can be seen that there are many

interim resuIts which require furthelintensive v*ork; it is precisety these
which wilt be of considerabLe vaLue in the coming months and years. Part of
the research programme is on a Long-term basiso and resuLts can onty be

expected in a more distant future. It js anticipated that this work wjlt,
in particular, provide basic data on the radiation effects of Loul and very
Low doseso which is an extremeLy 'important radiation protection probtem.

Finaliy, it should be mentioned, that the results of research in the fieLd
of radiation protection often have effects extending into other, related
fieLds. The example of bone-marrow transptantation is typicat of the cLose

reLations between radiatiorr protection and medicaL therapy. This compLex

method, being deuetoped for 'rreatment of severe radiation accidents is
presentty attempted for cLin'ical treatment of leukemia.
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PROPOSAL FOR A COUNCIL DECISION ADOPTING A FIVE-YEAR RESEARCH AND TRAINING
J

PROGRAMME (1980-1984) OF THE EUROPEAN ATOMIC ENERGY COIVIIVIUNITY IN THE FIELD

OF BIOLOGY - HEALTH PROTECTION (RADIATION PROTECTION PROGRAMME)

The Council. of the European Communities,

Having regard to the Treaty estabtishing the European Atomic Energy
Community, and in particuLar ArticLe 7 thereof,

Having regard to the proposaL from the Commission, submitted after consuIting
the Sc ient i fi c and Techni ca L Commi ttee

Having regard to the opinion of the European parLiament,

Having'regard to the opin'ion of the Economic and sociaL committee,

Whereas it is in the interest of the Community to supplement, broaden anc
deepen the information necessary for an objective evaLuation of the effects/tt of and the hazards arising from ionizing radiation in order to guarantee an
adequate protection of man and the environment,

tlhereas a scienti fic coL Laboration, exchange
'interchange of scientists at Community teveL
pnotect ion,

informat i on and mobi I i ty or
a necessity in radiation

of
is

Whereas the progress of knowLedge, the nelr concepts in radiation protection
and the need for manageriaL improvement catL for the repLacement

of the present 1976-1980 programme by a new 1980-1984 programme, Hith 1980

as an overLapping year; l*rereas Councll Deciei.on 76/3}g/ ]i5|rratsrr(1) shcnrta

therefore be repealed;

Whereas the research deaLt with by this Decision is an appropriate way of
pursuing such action, and it is therefore in the common interest to adopt
a multiannuat programme in the fie[d of radiation protection,

a
(1)or 

I'&) L?4, zo .3 ,75, p,3z



HAS DECIDED AS FOLLOtdS :

-49-

ArticLe 1

programme in the fietd
hereby adopted for a fi

I

I
:

I

1\

i,

I,

i

i

i

A research and

defined in the
1 January 1980.

t ra i n'ing

Annex is
of radiation protection as

ve-year period beginning

ArticLe 2

The totaL amount required for the duratjon of
at 68.2 miLtion EUA, as defined in Article 10

of 21 December 1977, and the staff aL[ocation
are merety intended as a guide.

Artic[e 3

Decision 76/309/turatqn is repealed wit} effect fronr I ,"Tanuarlr 1980.

For the CounciL

The President

the programme is
of the FinanciaI
at 64 persorxt.

est i mated

ReguLat ion
These figures

C

Done at Brusse Ls,

i}



7

t

-50-
ANNEX

RADIATION PROTECTION PROGRAMf''IE

(indi rect action)

The aim of the programme is, through a co-operat'ive European effort, to
jncrease knowtedge in radiation protection whiLe iaking into accotrnt
particular probLems and skiLts availabLe in Eunope" It is clesiqned to

ri sks encountered,gain adequate understanding and controL of the racJiat.io
with two rnain objectives :

- improveinent of scientific and technical knowledge with a vjew of
updating basic standarc.is for the heaLth protection of general publ'ic
and workers against the hazards arising'from ion'izing radiation;

* evaLuation of the bioLogicaL and ecoLog"icaL consequences of nucLear
activities and of the use of nucLear energy and ionizing radiation,
in order to ensune an adequate protect"ion of man and of the environ-
ment whenever unacceptabLe harm cr:uld otherwise be caused to them,

The prograrnme wiLL consist of six majon areas. They are:

radiation dos'imetry and its- interpretation,
behaviour and control of nadionucLides in the envi

short-term somatic effects of ioniz'ing radiation,
Late somatic effects of ionizing radiation,
genetic effects of ionizing radiat'ion,
evaLuation of radiat'ion hazards-

ronment,

The activities shalL be carried out mainIy under research contracts
and partLy by the Commissionrs Biology Group at the Ispra Establishment
of the Joint Research Center.

I

{
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APPENDiX III

0pinton sf the Advis*ry Comnitt,$e on Prcgramrle fianagement
o'l{adi a't.ion Protection" sil e proi'JosaL 'lf the Commis:;ion f or

a F.esei:r{h and Ti"aininq Prr:grarnme {1?llil*'1984} fr:i'the
European Atorni c Ener'gy C,;mrnun'ity .in the f i eld ,rf BicrLogy*'

IteaLth Pr'otect'ion (Radiat'ion Prot*ction Prog'i.ammE)

tluring its meetings of 17 0ctober 1978 and 13/14. November i978, the
Adviso,:y Comrrittse on Programrne ft'lanagernent "narJi a{ion Frotect'ion" has

examined in detaiL the propcsal of the C'rnrmtssion.f,or a Research and

Trainir.g Pr'$gramme (i980-198/') f or the European /rtomi c Energy Commr.rnity

in the fieLd of Biotorli'-t{s6Lth Protect'ion (Radiaiion Protection Programnne),

and in particulan the steps taken to assure eoordination between natisnaL
and Community activities in this fiel.d"

The ACPI4 stated unanimously that it is in the interests of the Community

to supplement, broaden and deepen the information necessary for an object-
ive evaLuation of the effects of and the hazards arising from ioniring
radiations in order to guarantee an adequate protection of man and the
env,i ronment.

The ACPIvI agr"eed unanimously that the scientific content of the proposat
is based on a sound assessment of the current and foreseeab[e research
requirements of fhe Community in radiation protection"

The ACPt'l proposed unanirnousty to agree on a reneued muttlannuat progromme

as an appropriate way of pursuing research {n radiation proteet{on.

J -W. HARfIAN

Presldent of the ACPI{
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Opinlon of the

ScientifLc and Technical Committee of 19 January 1979

on the

lropoeal for a t'BIO IjTH PROTECTIONI

nadiatiqllllrotect_Lon" Pforrss l9$9=g!

The Scientific and Technical Conmittee, at the meeting of
lt .Ianuary L979, examinated the draft propoeal for a ffReeearch

and Training Programme (1980-198tr) for the European Atornlc Energy
Communlty in the fiel-d of BioLogy-Health Protection (nadiation
Protection Programne)t', to be submitted to the Council by the
Commiasion.

The S.T.C. endorses the view already expreseed by the A.C.P.M.
nano)-y that 'rit is in the interest of the Community to sirppl-ement,

'broaden and deepen the infornatlon neceasary for an objective
evaluation of the effects of and the hazarde arieing fron ionlzing
radiatione in order to guarantee an adeguate protection of man and

the environnentrr.

The S.T.C' aleo noted that the scientiflc and technicaL lnformation
arielng from thie ppogramne wilL aseiet slgniflcantly in updating
baeic radiation protectLon standarde.

The S.T.C. very etrongly eupports the proposal of the Commiaeion

to lnplenent an overlapping programme for both eclentlfic and

organizationaL reaaona and expreasea a favorable opinion on thc
proposed progr&trne.

I

i
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n]3rA].ipr$L RxcoRp

$3}r.Aqro}{ r, 3or ryc.T"ror{ 
ps)csAwg

1. NETEVA$T FUDCEI HEADINO

- Itemr 3352

- TitLe: Eiologr and health protection (radiation proteotlon)

1.1 TITLE OF TIIE PROJMII

Biologr erd. health proteotion

Radiation proteotion

2. IJHIAT BASIS

Application of Article 1 of the Treaty eetablighing the EA& ancl
. Annex 1 thereof;

Council Decision of or..c...re

3. DESCRIPTIO}I OF TI{E PrcJEC"T

3.1 Description

Continuation of a coordinated resoarch progrqnme on rad-iation protection,
inplenented. in particular through sher€d-eoBt contractsr

3.2 Objective

-

Study and assesement of the d.angere arising from iorrizing rad.iation, trnder
tro nain tasksr

improvoment of scieniific a.nd. technieal knowledge, in crder to upd"ate
the Basic Safety Standerds for the protection of the hecrlth of workers
arid' the genei:al public against the dange:'ru arising fron ionirirl6
radiationl

asBessment of the biological anrl acologicel colise{iiencea
ectivitioe and of the u"se of nuclear €noralr anii ioniaing
in order to provido suffioient protection cf man ard" ths
in the event of oxposure to un*ccepteble hraaarrleo

4, JIJSTITICATIO$ OF TrE PROJSCT

This project oornea rrndar throe policieo l.*iaso impernternce i*
und.isputed r

social affsirs
the enrironnent
€Ir€rffo

5. FTl{A$cr.&l IMPLIcArroIvs 0P fiis PROJEC'rI' I}I REsPEcr,(including etaff expenditure erd adminietrative and
expend:iture)

of nuoiear
ra.diation,
enrrironrnent

at prerent

OF ffiPEI'IDITURE
teohnicsl oporating
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iai;lrin. ard
'i;rtCh' OpOf'ati

Corrlraots

iota i

$Lei'f
il.dr,iirrr grd
tgch r
opgr"irtion
Contracta

Iotal

+5.1r/.8.0i1C\
1T:nftre1 = 58.2ti0,000

143 21O 0{x) btJA

68 21CI C,0o tJJe

?5 omi ofr) rIrA

4.526,000

I 96n

4.526.000

?31 . n00

10.4oaj,000

Chargeable to tho Conmunity Brxlget r

Citc,rgeable to njltiorurl budgotel

Chargoeble to othor scciors at rr*tiorurl tevelr

5.J i,tul,lIAill"iJAl, TINIIA-AJJ

5'].1.1 ipptnp:lr,lTiors lfolt c"o)tiflTlillrt ( wn)

-2-

OY*r'*l] coqt for t.be r,'noir; oi' jls ex;,g-ct*d dura.liont

4. i 62.0il0 1 5.OCC.00S

1(
)

)

1 985

5.3. 1 .2 $PPJr0Pi{iATI0}.iS i1t}R PAYJ:'t1.ll;l (wA)

3. 583 . 000

579.000

4.100,000

1e8s 
J

I

:l
?. ?00 . 0CI0 

i

I . A6e. 00ll i .31 f. ggg

rThs asount of 5 B4B OOO i[JA ie tiro Cor'niiunityrs finaftcial conlrrhrtion to
fhe csntrects in lp80, eovero* t1r pr*rvioun oormitrnonts Hhich aro s!i}l
outtta'rdi-n6 and eppropriatlons for. oolruritiuent remaining frvm the old
pflogTamlflno

?-Tiro approprrafi.or.a for corn'sltarsnt dr*f,uri;ing to 15 OOO OilO g.rA wl).l onable
contractE rith an *ar..lieet st*riing rlars of ! Jr.lrllr,rr;f 1?S1 to be prepa.rcdl
comnitted and *e,gnod in 1p80.

"'l'hts fi6'rr€ reFreBdnrE *ppropriationr for ller}rn€nt from the old progrermar

,

1981 I 198?

3.583,000 I - 3.7e7.00i i 1.02s.C00 lq.aoz.oo0

015,00,1

16. iJ00.0Ci0

650.000 I 6s9.000
(5.818.000I 15.000.000 5.000.000 I 2.900.000

?CI.r.1?.000 I 9,675.000 | z.e:o.ooo I s.zsr.ooo

19|j0 | 1960
Old proqi 

t seu p.o6. 1981 | 198?

3,797.000 I 4.025.000

615.000 I 650.000

1f:lll.Ii8i i'''50'ooo

4 . 267. 000

689.000

9" 750.000

3.8:s. f)00 I /. . 706. 000 1 5.657.800 ? . 71r0. 0ixl



-l-

appropriatinns far
approprier,{,ions for

pnymen| fron tlie
paymenU from the

-sE-{-

4 it 312
+1756

new
olrl

O0O EJA in
O0O iillA in

progra.mmg
progra,mne

1 3 068 OO0 EnA

lf
4 O45 OOO gJA o.f which bo be coversd by appropriabj ona for the ol"d.
progr€.mno which havo noi yet been j.ncluded i.n bhe buclget and 117 OOO ntA
of which to be covered lry rernaining appropriationa for comnibmento

5.3.2 Sgthod of calcul&tion

fn estimating expenditure for the years 1981-84, a raie of increasa of 6$
has been assumed'

(") St,aff pxpenditu{e
Staffing needs have been calcirlated on the bssis of a etaff of 54
for the prog?annet 41 Category A staff;

12 Category 3 etaff;
1O Category C etaff;
1 Categor.y D staff.

The total staff of 64 and the breakdown into grad€e, coruoaporrls to
the staffing situation in t}:.e 1)\) Bud.getr

(t ) lk$E!illrE.b:Lve gnd.lgJ t,ec4rnical oper3tjlfi ,expend iture
Thie heading covere axpenditure connectsd with missicns *nd the
organiaation of meetings, the *echnicsl operaLing expernditure of the
fepra Biolory firoup and tha &se of the ecieniifio and technical
eupport, of the Jl?CIrs fspra Establishr$ento

(") gonln*t expgE*t!,}#.

$ince tn-o ttrrye of aubje*t and tbe contractorst qpurlifications vary, it
is not possible to establish a rrniform rna'thod of calculationo llowevero
aul s.vorage contrihuiion of Aqn Ia the contractup.l par*nere? total
costs has been taken ae a hasie far the es-Limate* At altr events the
Aclviaory Comrnibtee on Prograrcme lh,r:agomelnt will be consultad when the
amount of Cominunity parLic.ipa'lion ir fine.lly deL*rmined"

6 o "s.S$tICqA!*$WlLq*ffi IS-"KS,$.S*1$.#
(See unoer parergraph 5 above)

7 " I-f,J4llql]fq
/rppropriabious

8" FTNANCI&I

to htr entered uirder fuhrri"e

II/IPLICATIOXTS OF THE PitcJ]trT

budg*ie o

fJf RLSf'ItrT 0"1' RXV$'IUE

Coimrnrniiy tax on offj_cials0 salarle$o
Officialst cr:ntr"ibutions i;o the pansi-cn echsmoo

g, TYPE Oir COiXrpnL T0 3il ,FFLrUt_ Fll@|ifuw'l@

* ScienLific conLrol. iry' 'i";irr: 1-;o$61q-i ai.i.etn; l,lanageur*ni
.{lrlvi.sr::;:Xr Conuni i,tu,: rrr: i't'r:6;:rn.nlle l{aria,6#iirerri; {.ACi-'i,l)officials in D0 i(II.

Camr'"i'i itea u the
e"nci tire rseponsj"bla

ACministrative)contro," ny the Directcrat*-General far Financial ControL
r.rith regard tc the irnplr,ri€fitation eif the Sud6*t and to eheck that the
exnend'iture is in order and conforrns to the rslevant pfsvisionsl and
by the Contracts Departrn€nt of DG XII.

lry




