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Since the publicatiOn of tte

rescarch in mOlecular genetics
vely〔 601.

ICRP recomlnendatiOnS in 1990, indamental
and cellular biology has progressed extensi―

Conclusions

RESEARCH PROGRESS FROM 1990 T0 1994
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a)The linear extrapolation withOut ttreshold is based on thc assumption that
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l doses delivered at high dOSe rates,are
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importance,CVen at10W doses.

cated mechanisms WhiCh al10W cOnti―
ltion,chcnucals,as well as thOSe resul‐

metabolism.ハ、lmOSt fOrty enZymes are
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rates,are a mttOr SOurce Of error― pronc

repairandthusofpotentialcarcinogenil里
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d)Another phenOmenon,linked to cen death,appcars for doses higher than
1000 mSv.Non― dividing cens repair icSions more eficicntly than thosc under¨
going division.Acdoscs above 1 000 mSv,cell death initiates in surviving cells

che enter into their division cycle.

C)The mechanisms involved in carcinogenesis are highly complex and
include:rnultiple genomic changes,disturbance of ceH‐ cen interactions and iOss
of efnciency of thc Organism's irnmune responsc. Thesc PhenOmena differ
according to the nature Of the cancer,as for example in icukenlia versus sOlid

turnor.

The use of an exctusive linear relationship with9ut threshold is therefOre a

simplincation,。 pen Lo C五 ticism.

D In anirnals expeHrnents,dcPcnding ofthe type of cancer,at different dOse
levels,practical thresholds are observed,below which the dsk Of radiOcarcino―
genesis is ncgligible if not zero.A dose rate effectis observed On cancer induc_

tion,even at low doses.In this regard it is noteworthy that no inductiOn Of
human cancer has ever been Observed for doses 10werthan 200 mSv.

g)Recent developing work has shown that pretreatment with low doses Of
radiation can reduce the hallllful effects of high doses received later.

FpFごem′。′οgFcαノごαナα

a)No epidemio10gical survey(inCIuding thosc on the survivors of Hiroshima
and Nagasaki)reVealed a carcinogenic effect for dOses iower than 200 mSv.
This is PartiCularly the case for studics on cancer rate in areas where natural

radiation(including radOn)iS high.Therefore,the potential effect must be very
weak.Atlow dose rates,cxcess of leukernias is observed only for doses highcr

than 400 mSv and excess ofsOlid tumors only for doses higherthan 1000 mSv.

b)Preferential reference tO tte results from Hiroshima and Nagasaki is there―

fore questionable considedng the high dose rate at which exposure was delive―

red.

The effects observed at high doses,ln di`、 rent studies,are generally lower in
the adult than those predicted by五 sk coefflciさ nts actually proPOsed and calcu―
lated from Hiroshima and Nagasaki data.This,Inay be duc to a reduction ofthe
carcinogenic effect assOciated with fractionation of the dose or low dose rate.

C)COnCeming the basic Pdnciples adoPced by ICRP in 1990 tO revise the car―

cinogenic● sk cOefncient,the fonowing remarks can bc lnadef

l)ThC use Of a non threshold linear relation deserves discussiOn.Several epi―

derniological data, especially that concerning α―radiation, suggests thc exis―
tence of l practical threshOld,that is duc cither to repair to damaged lDNノ ヽor to
a latency peHod 10nger than the average lifesPan.

Furthellllore,the epiderniological data suggest hatit is inapprOprate to use a

singie reduction cocfflcient for the dose and the dose rate becausc a dose rate
effect is observed,cven fOr relatively low doses〔 61].

2)(3onceming the delayed excess of cancer dcaths at Hiroshilna and Naga―
saki,it is notewOtty that it is cancers of the digestive tractin particular.In stu―

dies madc on paticnts treated by irradiation for Ankylosing SPondylitis such an
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increase is nOtseen.This diFerence may result from the fact thacthe radiation at

Hiroshirna and Nagasaki was delivered at very high dose rates or becausc of

Particular Features,especiaHy nucdtional,in thc」apanese population.⊃The dO“ recsdmaも ,Pa面cddyI冨
驚IttPi鳥富lttlぶ胤saki are controversial.The neutron dose

been higher than was escimated in 1986.Thus,the reevaluadon of the carcino―
genic effectis qucstiOnable given the reevaluatiOn of dOsilnctry.

4)IIigher sensitivity of young Pcople co radiation effects is ObviOus but it is

reduced when the age ac exPOsure increases.

5)The uSe Of a rnultiplicative rnodel with a cOnstant coefflcient to predict the

cxcess of rnalignant tumOrs duHng lifご exPcctanCy is open co cHLiCismo ln fact,
new dataI PartiCularly thac conceming young suttectS(HirOShima and Nagasaki
survivors and children treatё d by radiOtherapy),shOW a rapid reduction in the
relative cxcess after a tilnc Pc● Od greater than 15 ycars_This reduction is alsO
observed in irradiaced adult suttcCtS.

2  RECOINIIMENDATIONS

In 1989,the Academy concluded its repOrt On tte same topic as fo110ws:
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The Academy had emphasized 10Wever,the necessity Of noc cxceeding a
total dosc of 100o rnSv during occupatiOnallifetime.This dose should be dist五 ―
buced homogeneously over time.The accumulated dose should be monitored at
regular intervals of aboutten ycars.

Conscquently, to answer the question subrnitted in 1994,dle Academy has

PCrfOlllled an cxtenξ ive analysis on numerous and infoHllative studics,particu―
larly in molecular genetics and epidemio10gy, published from 1989 through
1994.Fron dlis analysis,and considedng only tte scicnti「 Ic asPcCt Ofthe ques_
tiOn,iE Can be concluded that:

1)There is nO scicntinc data,which serves as evidence in favour oflowedng
the dose For the rnembers ofthe public in France t。 lrnS v/ycar.
2)There iS nO recent,indisputable scienti「 lc data which supportlowedng the
current standards for wOrkers in Francc.TherefOre the conclusions of the 1989

report remain unchanged, particularly thac cOncerning thc life― tilne dosc of
1000 mSv whiCh implies mOnitodng every ten ycars tO ensure that the rhythm
of acquisition respects the oljectiVe.

3)The neW ContHbutions from molecular biolQgy lead tO the conceptthatthe
process of induction of potentially carcinogenic persistent genomic lcsions,is

signincantly different at iow or high doses and likewisc at low and high dose
rates.The differences are mainly duc tO DNA―lesion rcpair mechanisrns which
are not sirnilar in the cwO situations.Recenc epidemiO10gical data are in com―
plete agreement with this conclusion.
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Lhe young.

5)■Ъere are good reasOns fOr encouraging cuFent and fucure rescarch On ttc

講盤督擢還鶴鰭寵是庶糊鳳留脚∬tlon.
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1貯 proposals are difflcult fOr them tO

accept, alsO, cOnsider it undesirable that France distinguishes itself frOm the

POSit10ns of other cOuntnes.

ConccΠling the standards fOr workers,this small Πlinodty of rnembers disa―

爾灘警榊珊灘警榊濯撚)es not exceed 100 rnSv.

For these twO reasons,sOme members of this nlinO減 ty consider it better to
accepc(as a prOtective measure)all tte maximum dOses proPOsed by the ICRP

疑姦縫霧:壌撻夢:驚:∫轟指雷lttЪuSl出夏l棚:
Finally,agaln among dlis small rninodty,o山 ers advOcate that Only thc I⊂ 〕RP
proPosals conceming wOrkers shOuld be taken into account and therefore sup―

POrtthe recOmmendations Of tte m巧 o五 ty Conceming point(1).
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Dose liΠlits exPressed in millisieverts per year

Membcrs ofthc,ubliC!ネ

Currcnt regulagons

(CIPR 26)

ICRP 60

50                        5

100 over 5 ycars          I

(Lc on tte average 20 per ycar

provided not exceeding 50"r yearl

Proposals■om the r~rench

Academy ofscienc“               50ホ ■                5
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nal lifetimc,and dlat the annual dOse shOuld never ex

Rcmarks:In iCRP 26.山 c cstimatcd dct五mentis i。 25x10‐2 per Sicvert

ln ICRP 60 dle“ timated detHmcnt L 5.6x102PcrStyenforwOrkeA and7.3x10‐ 2ぉr mcmbcs OFtte publた。

・
 In addition tO thc dOsc From mcdical cxposurc(aVengc l mSv/ycar)and tO thc dOse rcccivcd From natural

霧 器 FO.5 mSv/ycar on avengc bu vぶ
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