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BloAoyikeg emidpacelc Lovil{lovuowyv akTvoBoAlwyv
Aoun TnC mapouoioonc:

BLOAOYIKA OTIOTEAEGLLATA OE PLOPLOKO ETITESO
BLOAOYLKQ OLTTOTEAECLATOL OE KUTTOPLKO €Ttinedo
TpoTmomolntLkoL mapayovteg tng dpaonc Lovtilovoag aktvoPoAiog
BloAoylka amtoteAEopaTo O€ EMIMESO LOTWV - OPYAVWY — OPYOAVIOUOU
Katnyoptlomoinon tTwv BLoAoyLKWY OITOTEAECUATWV:

— KaBoplopéva amoteAeopata (VTLOpAOELS TWV LOTWV)

— JTOXOOTLKA QTOTEAECHATAL



Aoon wovtilovoac aktvoPoAlac

O H wvrtilovoa oaktwvoBoAia €xet (amodedbeypéva) Suopevr) Bloloylka

QTOTEAECOTAL.

Edooov katd tnv aAAnAemnibpaocn tng HeE TNV VAN amoppodAtal EVEPYELQ,
Ta PBlodoylka amoteAéopata Ba cuvaptwvtal TG amoppodoUpEVNC
EVEPYELOAC.

Ovopalouvpe amnoppodoupevn doon, D, og tuxov onpueio P tou UAKOU TO
NMNALKO TNC HEONC TWMAC TNG METAdLOOUEVNC €VEpPYELOC TipoC TN pala
QTIELPOOTOU OYKOU UE KEVTPO TO onUELo P:

&E
Dp = — 0
p=—(am=0)

ue povadeg Gray (1 Gy = 1 Joule / kg)

H &oon amoteAel auotnpd OpLOREVO PUOLKO HEYEBOC ylo TO oOTolo
TNPOUVTOL LETPOAOYLKA TIPOTUTIAL.



BAGBn mpokaAel n «mototTnTA» Kot OXL N TocoTNTA
TNC EVEPYELAC

* Hdoon nou o€ nepintwon edpanag oAdowung aktvoBoAnong Oa emidpepet

to Bavaro oto 50% Twv eKTBEPEVWY EVTOG 60 NUEPWY, Eivat LDy, ¢,=4 Gy.

e Avtlotolyei og BlroAoyika akivbuvn petadoon evepyelac (4 J ava kg, i 1 cal
TIou prmopet va avénoel tn Bepuokpacia 1 kg vepou kata 0,001°C).

 To BloAoywko amoteAsocpa tng lovtilovoag aktwvoPoAiag odeiletal oto
YEYOVOC OTL OL SLEYEPOELC KOL OL LOVIOUOL TWV ATOLWYV TIOU €TAYEL 0OnyouV

oe Bpavon XNUKWV OECUWY TWV HOPLwV OTA OOl AVIKOUV Ta ATOUOL
auTa.



BIOAOIKA ANOTEAEZMATA
2E MOPIAKO ENMINEAO



Apeon épaon

O opoc aupeon 6pacn avoadepstal o AAANAETUSPAOELC TNG LOVTI{OUOOC
OKTWVOPBOALAC UE ATOMO CNUOVTIKWY OPYAVIKWY HOPLWV TOU KUTTAPOU (TT.X.
eVIULLKEC Kol SopkeC pwTteiveg, RNA, DNA).

Q¢ amoteleopa tnG Bpavong xNUIKwY SeopwWy, TTAPAyOoVTaL ATUTTA (| UN
AELTOUPYLKA popLa pe SLadopPETIKEC LOLOTNTEC ATTO TAL OVTLOTOLXA APXLKAL.

e H oyxetkn onuaocio tng apeonc dpaonc eival KPR yla akTwvofoAia
dwTtoviwv (evBuvetal yia to 30% mepinmou tng BloAoyiknc PAABNC).



‘Eppeon 6paon

 Ta kUTTAPA TWV BnAaotikwyv amotelovvtal katd >70% armno
VEPO.

* O opoc eppeon dpaon avadepetat otnv tpokAnon BAaBnc os
OPYOVLKA HOPLO TOU KUTTAPOU armo OpaoTIKEC eAeVOepPEC
pllec ou oxnuoatilovtol kata tn padloAuon Tou vepoU.



PadtoAvon tou vepou

Q5 O al O EOS-E)

Apxlkd  amoteAéopata aAAnAemibpaonc
aKTWVOPBOALAC LLE pOpLA VEPOU:

H,0> H,0™+ e, > H + OH + e,

H,0> H,0°> H +OH

H,O*: loviopeva popla vepou

H,O": Sleyepuéva popLa vepou

e,4 EAEUBEpA «evudaTWUEVA» NAEKTPOVLA
H*: katiov udpoyovou

OH’: eAevBepn pila udpoEuAiov

H': eAeUBepn pila uSpoyoVoUL

lovtilovoac



H onpaocia twv eAevBepwv prlwv

O 0poc eAeLBepn pila avadepetal o eva eAeUBepo ATOWO,
LOPLO 1] CUYKPOTNUO QTOUWY, TO OTtolo PEPEL Eva aoU{EVUKTO
NAEKTPOVIO KOl OUVETIWC Yapaktnplletol amo owEénueévn
dpaotikoTnTA OVeEOPTNTWE €AV £lvall NAEKTPLKA OUSETEPO N
bOPTIOUEVO.

* [.x. WOV vbpouAiou

evavtL eAevBepnc piloc udpouliou




PadtoAvon tou vepou

e Ta OLpXLKéL T[pO'[(')V'EOL g lovTidouga akTivoBoAia
padloAuonc OU LLUETEXOLV
okoAoUOwWC o€ dekadeg

avTLOpAoELC PETAEL TOUC N LE AAAQ
HOpPLOL TOU CUCTAMOTOG.

* JUVOALKA ETILKPOTEL O OEELOWTLKOC
XQpoKTpag AOyw TG mapaywyng
eAevBepwv pllwv vdpoéuliiov (OH’)
KoL urntepoéuliov  (HO,’), kau
urtepoteldbiov  TOUu  USpoyovou
(H,0,).




‘Eppeon 6paon

Ot ofelbwtikol mapAyovieEC amo TN
padloAuon Tou vepoUu OSlaxEovtal Kol
avtlbpouVv HE OpyoVvIKA pOplO.  TOU
KUTTAPOU HE amotéAeopa tn Bpavon
XNULKWV SECUWV.

Etol, evioxVetal €upeca n Opaon NG
lovtilovooac aktwofoAlac, kol auéAvel N
nBavotnta vo. TTANYEL O OTOLOC KPLOLUOG
EVOOKUTTOPLKOC OTOXOC.




H onupaocia tnc BAaBnc tov DNA

NopotL éupeceg, oL evdeifelc 6tL To DNA amotelet

ToV Kplolo otoxo tn¢ Lovtilovoac aktivoPoAiag Here’s how cells rapidly stuff
3 : two meters of DNA into
elval adLAOELOTEG: microscopic capsules .

— AmnoteAéopata ETUAEKTLKNG aktwoPBoAnong
(owpatia a/microbeams) Oelyvouv peon &oon
nupnva yw tn Bavatwon kuttdpou 1.5 Gy, svw
akopa kat 250 Gy 66on oto kuttapomAaocpa Oev
EXEL OTTOTEAECHO. OTOV  TIOAAQTAQGCLOCOUO  TOU

KUTTAPOU.
~- H aktwo-gvaicBnoia tou Kuttapou Metaphase
&) chromosome 11-nm
O"[l’]V '[p TLW uévr] eU |J.l.6 i_vr] Eival @ 5\ / 3:-:,:;“" nucleosomes N
Q% : nm DNA
OPKETEC TAELC pneyEbouc N N moleqle
pueyaAUtepn  omd  auty  OTO ® .\ .a Reg ) T Dy

TPLITLWHEVO LOWP.



H onupaocia tnc BAaBnc tov DNA

H Bpavon xnUkwy SEowy Adyw Apeonc N Epupeong dpaonc Lovtilovoag akTvoBoAlag
nipokaAei dStadopa €id6n BAABNC pe onUAVTIKOTEPQL:

0 Bpavon Kot

Q BAAPN N Twv U0 KAWVWV
anmwAeLa (Double Strand
Baoewv Break-DSB)

0 Bpavon Tou Croak e
EVOG KAWVOU | 0 olVOEeTN
(Single Strand ouoTtolia

Break-SSB) BAaBwv




H onupaocia tnc BAaBnc tov DNA

Ndvw amd 100.000 BA&BeC tou DNA onuewwvovtat kabnuepwd ota KUTTapa

TWV ONAACTIKWY AUTOYEVWCE 1 AOYyw TN EMidpaong AAAWV TTOPOYOVTIWV.

1 Gy d6oon¢ amnod lovrtilovoa oktwoPBoAla pwrtoviwv mpokaAel mepimov 10°
loviopoU¢ ava kuttapo (d=10um) kat, dta Ttng apeonc n eppeons 6paongc,
nepirov 1000 BAaBec Baoewv, 1000 SSB, kat 40 DSB oto DNA (d=2 nm).

Aev gival 0Aec oL BAaBec e€loov onuavtikeg !




H onupaocia tnc BAaBnc tov DNA

To KOTTOPO OLaBETeEL AMOTENECUATIKOUC MNXAVIOMOUC emddpBwone e
BAaBnge.

Mpodpopo twv Slapopwv PBLOAOYIKWY OTTOTEAECUATWY OTOTEAEL TO MLKPO
TTOOOOTO Un €MOLopOwWHEVWY N avemtuxws emidlopbwpevwy BAaBwv Ttou
DNA, kat to €iboc tng PAaPnc mouv ovoxetiletal KaAUTepa pe T BLloAoyikd
amoteAéopata tNG lovtilovoag aktwvoBoAiag (eLblkOTEPA TOV KUTTAPLKO
Bavato) iva oL DSB kot ot eotiec cuvBeTng cuotolyiog BAaBwv.




AMNOTEAEZMATA
2E KYTTAPIKO EMINEAO



foVIOLOKEC HETOAAAEELC

0 H avemtuxic emdtopbwon PAABNC tou DNA pmopei va odnynoet oe aAlayn
otnv aAAnAouyia Twv PAcewV Kol OUVETIWE HETAAAaEN (AOYyw avTlkatdotoong,
eMelppatoc N €vBeonc Baoswv).

0 Averutuxwg emdblopBwpevec DSB  (ektoc amo
XPWHUOOWUATIKEC  OVWHUOAALEC) umopouv  va
obnyoouv  emiong o  petaloén  Aoyw IS
CUUMETPLKAC avTlueTtaBeong Bpavopdtwy Tou
XPWHOCWUATOC.

O To amotéAeopa tTwv HeETAANAEewvV TOLKIAEL Kol pmopel va odnynoeL otnv
Ekbpoon HLOC TPOTOTOLNUEVNG TIPWTIEIVNG Kal TNV avénon N Helwon twv
ETUMESWV pLac puOLOAOYLKNC TIPWTELVNC.



foVIOLOKEC HETOAAAEELC

AV KOL O LNXOVLOMOC TNG KAPKLVOYEVESNC elval TIOAUTTAOKOC Kal adopd To
OUOTNULKO eminmebo opyavwonc tn¢ BLoAoylkn¢ UANG Topa TO KUTTAPLKO,
TO OTOXOOTLKO QTTOTEAECHA TNG KapKlvoyEveong mou Ba oulntnBel ota
emopeva odpeiletal og LETAANAEELC TPLWV KATNYOPLWV YOVISLWV:

— Mpwrto-oykoyovidiwv 1ou ¢uoloAoylkd eAEyxouv tn ouxvotnta Slaipeonc
Kot To BaBuo dtadopomoinong Twv KUTTAPWY aAAA N LeTAAAagr Toug odnyel
0€ oykoyovidla mou ayvooUv ta eéw-KUTTOPLKA onpata mou Ba aveoteAlav
T Olaipeon pe amotédeopa paydaio moAAamAacioaopd Tou odnyel oe
KapKivo.

— OYKOKATOOTOATIKWY yovidiwv 1mou PpuoloAoylkd KATAOTEAAOUV TNV
Kuttoplkny Olaipeon, PonBouv tnv emdlopbwon PBAaBwv tou DNA, Kat
kKaBopilouv TNV amOMTWoN TWV KUTTAPWY, KoL EMOUEVWC N METAAAOEN TOUC
UtopEel va €XeL w¢ amoTtéEAeopa aveEEAeYKkTo TTOAAATAaCcLACUO TTIou 0dnyel o€
KalpKivo.

— Tlovibiwv anapaitntwyv yia tnv emdtopbwon touv DNA.



foVIOLOKEC HETOAAAEELC

e MeTaMAEELC YEVWNTIKWY KUTTAPWY UIOPOUV va PETAPLBACTOUV OTOUC
QTTIOYOVOUC Kol artoTteAoUV KAnpovounoLueg PAaPec.

e Ol peTtaAAAEELC QUTEC €lval OMOLEC LLE QLUTEC TTOU cupBaivouv avBopunta
N puoka (amouoia €kBeoncg) kat n doon aktivoBoAiac emnpedlel LOVO TN
ouxvOTNTA EUGAVLONG KoL OXL TOL TIOLOTLKA TOUC XOPOKTNPLOTLKAL.

e [evikd, n ouvxvotnta eudaviong
netaAlaéewv auvéavel pe tn 6oon
OKTWVOPBOALOC OV KOl Of HEYAAEC
0O00ELC KUPLOPXEL O  KUTTOPLKOC:
Bavato¢ omote o aplOpoC Twv
LETAAAQY LEVWV KUTTAPWV
LLELWVETOL.

KAdopa
smiBiwanc

o
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/ KAdoud emBiwane kuttdowv

MB. petdAhatng
avd KUTTapo
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XPWHOCWHATIKEC OLVWHOALEC

e Mn emutuxwe emSlopBwpévec DSB (| mBavotepa cUVOETEC CUGCTOLXLEC
BAaBnc) Aoyw 1tng €kBeonc oe lovtilovoa oaktlvoBoAia, pmopel va
0ONYNOOULV O& XPWLOOWMUATIKEC avVwUaALEC.

e [opadelypota XpWHOOWHATIKWY OVWUAALWY
mtou Ba 0dnNynoouV o€ UITWTLKO BAVOTO TOU KUTTAPOU:

O AWKEVIPLKA XpWHOOWHOTA

ApyIk6 (eUy0G 2 SIaQOPETIKMY XPWHOCWHATWY

O AaktuAloL
ApXIKO XpwpoTwHa

= DSB ot 2 ypwpoompara

Zuvévwon XpwHoowpaTIkav BpaucpdTuv

AIKEVTPIKO XpwHOCWHA
Metatny S

AKevTpIKG BpalopaTa XpwHOCWHATWY

AakTu) hioeiBég xpwpdcwpa

AkevTpIka BpalopaTa XpwHOSWHATWY



XPWHOCWUOATLKEG OVWHOALEG

6 Gy otn G1 6 Gy otn G2




Kuttapikoc Oavatoc

XounAn 8éon:
SlaKoTt KUTT. KUKAOU:
— erubLopOwon emITUXNG? - KOVEVOL OLTTOTEAECHOL

— embLOPOWON AVEMITUXNGC? —2 ULITWTIKA Kataotpodn
(kaBuotepnuevn vekpwon/amontwon)

vynAotepn 6oon:
un emdtopbwotpn BAafn DNA - anontwon

vynAn doon:
ekteTapeveg BAAaPBec oe DNA, mpwrteiveg, pepBpdvn =2 VEKpwWON



Neotepec OcwPNOELC

nPocapuoyn tn'q anokplong otnv aktwvoBolia (adaptive response): pio 66on
«Tpocapuoync» odnyei oe pelwon ToOU amoteAEoHATOC €makoAouBng 6oong
lovtilovoac aktivoBoAiag.
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MNapd Tt dawvopevoloyikec amodeiéelc yia tnv evepyomoinon Odladpopwv
BloAoylkwv  amokpicewv  (emavamAnBuopomnoinon, emdopbwon  BAABNC,
KUTTOPLKOG Odvatog), dev umdpyxouv ouvemeic evOeléelc yla tn HElwOn Twv
QAVETLOUUNTWY ATTOTEAECUATWY TNC akTwvoBoAlag otnv eploxn dooswv 1-50 mGy.




Neotepec OcwPNOELC

EMyeveTIKEG aOKPLOELS (peTaBoAn tNC yovidlakng Aeltoupylag Twv KUTTAPWV
XwpLic va €xeL eméNBeL petafolrn otnv aAAnAouvyia tou DNA):

— yovidiakn aotaBeia (genomic instability)

Ol QTOYyoVoLl KUTTAPWV Tou eTBLwvouv tTnG aktwvoBoAnonc epudavitouv avénuevn
ouUXVOTNTA UETAAAAEE WV KOl XPWHOCWHOATIKWY OVWUOALWV.
— petaBipoon onpuatwv HETOEU KUTTAPWV META TNV aktivoBoAnon (bystander
signaling)
KOTTOPO o€ KAAALEPYELQ UTTOPEL var uTtootoUv Bavato R petaAldacelc Aoyw BAaBnc
0€ P aKeipeva KUTTAPA XWPLC Ta tbLa va TTANyoUV arto thv akTtivoPBolia.

O POAOC TWV ETILYEVETIKWY OTOKploewv dev Bewpeital EMAPKWE TEKUNPLWUEVOC,
EVW OE TIOAAEC TIEPUTTWOELC AapBAaveTal EUpeca utoPn oTnV TOCOTLKOTIOLNoN TOU
KlvdUvou Baocel emidnpLloAoyikwv d€6oUEVWV.



TPOMOTOLNTLKOL TTOLPAYOVTEC

. Ae6ouévn'6éon lovtilovoac aktwoPoAiac dev onuaivel
dedopevo BLOAOYLKO amoTEAECUAL.

* YmApyouv TPELC KATNYOPLEC TPOTIOTIOLNTLIKWY TTAPAYOVIWV:

— Quowol

(etboc aktivoBoAiag, katatpunon doong, pubpog doonc)
— Xnuwot
— BloAoykoi

(paon kutTtapkoU KUKAou, eldoc KutTApou)



QDuowkoi mapayovtec: Eidoc aktivooAiac

Aladopetikad €idn aktivoBoAiog £xouv SLaPopeTIKA ATWAELD EVEPYELOC
ava povada '6La6pou|ﬁq (Linear Energy Transfer — LET), apa Stadopetikn
TIUKVOTNTA LOVIoRWV/Sleyéposwv ava povada Oladpopng, kKat apa
SLapopeTikO BLOAOYLKO OTIOTEAECUAL.

e 500 eV

Jwuatio a4 MeV




QDuowkoi mapayovtec: Eidoc aktivooAiac

T va AndBel umoyn to eldog tnNg aktwvoPBoAiag, €xel elocaxbel to peyebog
tooduvapun 6ocon wotou n opyavou, T, mou cupPoAiletat pe Hy kat LoouTal P
T0 aBpolopa tnG amoppodoupevnc doong amo kabe €idoc¢ aktwvoBoAiag, R,
otaBuLopevVNnG e Eva a6LA0TATO TTOPAYOVTIA Wy TIOU OXETL(ETAL UE TO LET.

Ht = Z WRDT,R
R

e 31N povada tnc tooduvapunc d66oncg (J / kg omwc kat yia tn 66on) €xeL d00O«el to
elOLKO ovopa Sievert (Sv).

* To wg ylwa ovtitouoa aktwofolia dwrtoviwv eival 1 avetdptnta amo tnv
EVEPVELQL.




QDuowkoi napayovtec: KAaopoatonoinon

KOLULTTUAEC KUTTOPLKAC eMBiwonc cupudwva (e
1o Linear-Quadratic povtéAo

KAdopa emBiwong=
N/N,=exp[-(aD+BD?)]
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QDuowkoi napayovtec: KAaopoatonoinon

g H K)\aouatikr'] xopnynon pwg 800nC €Xel UKPOTEPO PLOAOYLKO
anotéAecpa amno tnv edpamnaé yopnynon tng dtac doonc kabBwe otnv
MPWTN TEpLtTwon divetal xpovoc va avaidaBouv Spaon ol emavopBbwTikol

LLNXaviouotl.

M.x. KAaopa eriBiwong Kuttapwv cuvaptnoeL TG Soong:




QDuowkoi mapayovtec: Pubuoc doonc

* H avénon tou puBuHoL 8600nC OXeTWleETOL HE TOV TIEPLOPLOUO TNG
QTTOTEAEOUOTIKOTNTOC TWV KUTTOPLKWY ETILOLOPOWTIKWY HNXOVIOUWY, KOl
KUPLWC e avénon tng mbavotntag dSnuwoupyiac DSB AOyw LOVIOUWVY KOTA
LAKOC TNC TPOXLAC SUO SLaDOPETIKWY CWHATLOLWV aKTIVOPOoALAC.

 06b6nyeil og avénon tou Bloloylkol amoteAeopatod (Kot dpa pelwon TG
KUTTAPLKAC emiBiwonc).



XNUKOL T pAYyOVTEC

* [ANB0C XNUIKWV TTapayoviwyv epdavilel EVIOXUTIKO N KATOOTAATIKO pOAO
otn Bloloywkn emnibpoaon tn¢ lovtilovoac aktvoBoAloc (m.x. Hoplako
0EUYOVO, OeoUEUTEC OpaoTKWV eAELOEPWVY pLlwV OTWC oL BeldAec ko
Sladopec avtloEeldwTLKES Brtapiveg, avaloya tng Bupdivng).

e  XopoKTNPLOTLKO TtapadeLypa eivol To o&uyovo.

Mpoayel tnv €ppeon O6pacon TN lovtilovoog oKTWOoPoAlac Aoyw
oxnuatiopol emumpocBetwyv OpaoTikwv eAeVBOEpWYV  plwv  OTMWCG
urtepo§UALO Kal OpyavIKEG pileg untepoéeldiov (H- + O, = HO2, R + O, =
RO,)



BloAoylKoi MO pAYOVTEC:
$daon Kut. KUKAou

e To kUtTtapo eival eunpooBAnto amo tnv tovtilovoa aktvoBoAlo oe OAeC
TIC pAaocelc tou KUKAou Tou, aAAd n evaitoBOnoia dedopévou TUTOU
KUTTAPWV TIOLKIAAEL amto ¢aon os paon.

 OL emblopBbwrtikol pnxoviopol Asttoupyouv <> oo f )

’ ’ ' ’ ’ —— - - \\ 7
o€ OAEC TIC PAOELC TOU KUKAOU aAAa €lval PNt SV
amodotikotepoL otn daon S.

Mitwon ) iy

* H daon tng peyaAvtepng evancdnoiag eivat
n G2 kal n pltwon evw ta KUTTOPO €lval,
OXETIKA, Atyotepo gvaioOnta otn ¢daon S.

Mzoogaom




BloAoylKoi MO pAYOVTEC:
€L60C KUTTAPOU

e SOudwva pe TOv eUMEPKd vOUo Twv Bergonie kat Tribondeau, n aktTwosvouoOnoia
TOU KUTTAPOU €ivol avaAoyn TG MLTWTILKAG TOU Spaotnplotntag Kal ovtliotpodwe
ovaAoyn tou Baduov dtadopomnoinong tou.

* Efaipeon amoteAolv ta AepdokUTTOPA KOl TO WPLUA WOoKUTTaPA.

JXETIKI €ELVOLOONOLO TWV KUTTAPWV TWV BNAACTIKWV
Ouaoa 1 Qo @OKOTTUP M, AELPOKVTTUPM, EPVOPOPAACTES, GREPUATOYOVIO KOTTUPO,
Ouaoa 2 MuveloKOTTOPO, KOKKIOOT KOTTOPO, EVIEPIKA KUTTOPO, fAOCTIKG KOTTOPO. TG EMOEP LIOOC

Opada. 3 TooTpikol adEveC, Evoobnokd KOTTOPO, LEXTOV yYEI@V TOD OiplaTog

Ouaou 4 OoteoPraoTeg, JOVOopOoPAAOTES, OMEPLUTOKVTTOPU KL CILEPLATIOES

Ouaoa 5 IMoivpop@omupn Ve AEDKA O1LOCQUIPLE, 0GTEOKVTTOPC

Ouaoa 6 IMopey vpoTiKd KUTTOpo, WoPAacTEC

Ouaou 7 KUTTopo TOV GOVOETIKOD 10TOD, WOKVTTHPH, YOVOPOKUTTUPU, PUYOKVTTUPO,

Ouaoa 8 Muyikd Kol VEDPIKG KOTTAPO




BLOAOYLKOL TTOLPOLYOVTEG

JUUPWVA HE TO TTOPATIOVW, N OXETIKA gvaloBnoia otnv aktivoPfoAia Ba
ouvaptatal tou ¢UAoU Kkal TNG NAKIOAG KATA TN OTWyUN 1TING
aktwoBoAnonc!

To yeyovog auto Ba nipemel va AndBel unmon e B J)
KOTA TNV €KTipnon Ttou Kwduvou Paocel paAS A
emubnuoloyikwyv  dedopevwy  Tou Do IRl )
oulntnOel ota emdpEeva. X |

Mzoogaon

Ondda 1 Qo @oKVTTOP . AEUQOKUTIOPE. EpLOPOPAACTES. CIEPUATOYOVIO KUTTAPL
MuvehokDTTOPO, KOKKIDET KUTTOPO, EVIEPIKA KOTTApa, PAocTKG KUTTEPE TS EMEEp b .
» o e
— — — - - Avtrypa ——
Ouddo. 3 Tootpikol oééves, evéobniioxd kiTTapa, Aemtdv ayyeiov Tov oipatog Ypaen
L 8

Onada 4 OocteofiaoTeS, yovopoPAECTES. OTEPLATOKDITAPO KO GLEPUATIOES

Oudsdo. 6 Tapeyopetid KiTTopa. woplhacTeg

Opado Kittepo Tov ouvEeTIKOD 10T0D, WOKUTTOPE, FOVEPOKUTTOPE, GUyOKITTOPO

Ouasdo. 8 Muikd ko1 VEUpIKE KUTTaPC

Opada 5 IToivpopQomupTve AEDK CL0GQaiple, 0CTEOKVTTUPT



AMNOTEAEZMATA 2E ENIMNEAO
I2TQN-OPITANQN-OPTANIZMOY



Katnyoptomoinon BLoAoylkwv omOTEAECHATWY

BioAoyikd atroteAéopaTa
TWV AKTIVOBOAWYV

MARpng EmMdi6pbwon

KUTqu"(n ®uoioloyiké
BAGBI'. KOTTApPO

AteAAg R Mepikl EmM&16p0won
‘Eppecog | duecog MeTdAAagn

KUTTAPIKOG BAavaTog TOU KUTTAPOU
Bf‘“ﬁﬂ Leateld) ZWHATIKA AvatrapaywyIikd
n opyavou KUTTAPA KUTTAPA

Odvarog Tou Kapkivog KAnpovounoipeg
opyavioHoU Asuyaipia BAdBeg

KaBopiouéva 2TOXAOTIKA




KaBoplopéva amoteAeopata

KaBoplopéva amotehéopata  (deterministic  effects) 0
eriiBAaBeic avtdpaoelc Twv WOTWV KaAouvtal KAWVIKA
QTTOTEAECUATA, OVLXVEUOLUO META Ao £kBeon o€ peyaAec
dooelc aktwvoBoAlag, mou odeilovtal otn Bavatwon N ™
Bopeia duoAeltoupyla peyadou oplOpol KUTTAPWV EVOCG
LoTou.

BioAoyikd atroteAéopuata
TWV aKTIVOBoAwv

KaBopiouéva ZTOXAOTIKA




KaBoplopeva amoteAEopata:
€LON - XpOvoC epdavione

AlakpivovTal o€ TPWLLA KAl KaBuoTEpNUEVAL:
e MMpwiua (wpec-eBdopadec peta tnv €kBeon):
— QAeypovwdeLc avtldpAoELC
— Kataotpodn emibOnAiou
— MeyaAn anwAegLo KUTTAPWV
e KaBuotepnueva (UNveg-€tn peta tnv €kBeon):
— EmaxolouBou tumou (aroteleopa mpwipng avtibpaong, .. VEKpwaon

dEppartoc)
— TlevikoU tUTou (amotéAeopa PAABNG LoToU T.X. €V Tw PBAOEL LOTIKEG
VEKPWOELC AOYW apTtnpLlokng amodpaénc)



KaBoplopéva anoteAsopata:
ni@avotnta epdavion - Baputnta

e T va eméNBel BAAPN TOU va odnyroeL o KOOOPLOUEVO QTOTEAEOUQ
QTTALTELTOL QTP oLt TWE N UTEpPBaon evocg katwdAiov doonc.

 H Bapuinta tng BPAABNC 0TOV LOTO KALUOKWVETAL TAXUTATO HE TNV avénon
NG 600NC MAVW ATTO TO OXETIKO KATWOAL.

BapiUtnTa
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KaBoplopéva anoteAsopata:
ni@avotnta epdavion - Baputnta

e To katwdAl §6onc efaptdtal and 1o pubud Soonc (Ba Sladépel peTaly
akoplaiwv epamnaé 600wV Kal XPOVIWV XoUNAWV SO0CEWV EKGPOOUEVWV WE
emavaAopuBavopevwy etnolwv 600EwV).

* To katwdAt doong eéaptatal
aro TN OXETIKN evalcOnoia Twv
EKTIOEUEVWV ATOUWV.

MeéavéTnra

e Juvd  Xpnoluomoleital  n

EKTLLWHEVN boon ywa ° aéon(ay) ! Awxopavon

ouxvotnta gpdaviong 1% (ED,) 1 I euaioBnoiag
] v /a > EKTIOEpEVWV
e avodopd oto pubuo doong
OTIWG OoUVAYETOL ano
, c
OTOTLOTIKN enetepyacio B
' O
dedopevwv. @

Katw @Al

Aéon(Gy)

(ICRP 118, 2012)



KaBopiopéva anoteAsopata: 6edopeva
katwdAiov doonc

Organ/tissue ! ighly Anmmal
fractionated {chromic)
(2 Gy per dose rate for
fraction) or many years
equivalent (Gyy7)
protracted
exXposires

(Gy) Uet >6 month
NA K TETers =6 1 5

Temporary 3-9 weeks

sterility ] Adultbone | > 1 year
Permanent 3 weeks <6 ] Growing <1 year
stenlity bone
Permanent rari < lweek - 6.0 ={). Muscle Several

stenility - — years —
Depression of 3-7 days . =0 Endocrine Thyroid =10 years Na

dysfunction
Endocrine Pituitary =10 years NA
dysfinction
Dysphagia, 3-8 months : ; Paralysis Spinal cord | = 6 months NA
;h'icm;e MNecrosis Brain =1 year NA
Dryspepsia. 3 Cognitive defects Brain Several 1-2 <20
nlceration ’ _ _ Jears
Stricture [ 3 : ; Cogmnitive defects Brain Several 0.1-02 NA
infants <18 years
Stricture i d £ months —L_ . ——
Anorectal ; 7 7 "Meost values rounded to nearest Gv; ranges indicate area dependence for skin and differing
dvsfonction : medical support for bone marrow; NA= Not Available.
ved m most cases from fractionated radictherapeutic exposures. generally using 2 Gy
ascites 3 months per fraction. For oﬂ:lfr_ fraction sj.zes the f'ol.ln}:.'ing fornmla can be meilwhene D is total
Miain phase of 14 weeke . dose (mumber of fractions nmltiplied by d). d is dose per fraction (2 Gy in the case of ;.
skin reddening and new *.'alu_te of d in the case of Ds), and the ratic o/ can be found i the appropriate
Skin bums 33 wedks = 3 ; Section of this report:
Di[1+2/{e/f)] = Da[1+de/{/[)]
Protracted doses at a low dose rate of around 1 oGy per minute are approximately iso-
effective to doses delivered in 2 Gy fractions at high dose-rate for some tissues, but this
- equivalence is dependent on the repair half-time of the particular tissue.
Late atrophy = 1year : Fusther details can be found in Joiner and Bentzen, 2009; Bentzen and Joiner, 2009; van der
Kogel, (2009).
* The values quoted for the lens assume the same mcidence of injury irrespective of the
acute or chronic nature of the exposure, with more than 20 years followup. It is emphasised
that great uncertainty is attached to these values.

haemopoiesis
Herostomia 1 week

Hepatomegaly, 2 weeks to

Temporary hair ki 2-3 weeks
loss

Telangiectasia (@ =1 year
5 vears
Cataract (visual 3 =20 years
impairment)

Acate 13 monthe _ ICRP publication 118: ICRP statement on tissue reactions
preumonitis and early and late effects of radiation in normal tissues and org
Qedema 4-5 months £ ] £ 2 - " s :
Renal failure i =1 year 7 7 threshold doses for tissue reactions in a radiation protection context.

Fibrosis/necrosis > 6 months 2 : [ Ann ICRP. 2012]




KaBopiopéva anoteAsopata: 6edopeva
katwdAiov doonc

BAOEL TNC TPEXOUCAC YVWONC, N TIOAVOTNTA OTTOLOGSATIOTE LOTOC f OpYaVo
va topouoLaoet KALKA ekbnAovpevn aviidpaon eival TPAaKTIKA apLeANTEQ
ywa amoppodouvpevn 6oon €wc 100 mGy (100 mSv yia oaktivoPoAia
dwTtoviwv/nAektpoviwv).
AUTO LOYUEL TOOO yla YaUnAEC akaplaiec epamnaé SOO0ELS, 000 Kol XPOVLIEC
XOUNAEC SOOELG, EKPPAOCUEVEC WC ETAVAAAUBavOEVEC €TNOLEC SOOELC.
«Kplowa» opyava o010 TAQLOLO TOU OQVTWKEWMEVOU TNG oulnNTnong
amoteAoUV:

— Aépua

— Awodopa ayyeia

— @®akog odpOaApov



KaBoplopéva amoteAécpata: dEppa

Mpooeyylotika 6ebopeva katwdAlov edpama& Soonc ywo thv eudavion
avtidpaong Tou avBpwrivou SEPUATOC OTNV AKTWOBOANGN KATA TNV LATPLKA
€kBeon og akTVoOoKOTINON apoucLlalovtal oTov akoAouBo mivaka.

) Adon Ketw@liov )
AvTidpuon ED Gv) Xpovog gpnodavicne
L og Gy,

[oyopukt] SEpILUTIKT] VEKP®O
AgplroTin] aTpoia
Tnioykeektooio

AgpLLOTIKY| VEKP®O

(ICRP 118, 2012)



KaBoplopéva anoteAécpata: dEppa

«  KaBoplopéva amoteAéopoTo UMopoUV va eudaviotolv oto Séppa yia
TIOPATETAUUEVOUC XPOVOUC OLKTIVOOKOTINONG TTIOU 08nyouv o€ anoppodoUEVN
ddon déppartog peyaAutepn twv 2 Gy.

" RADIODERMATITIS. 7 YEAR OLD PATIENT b - Skin necrosis from Coronary
FOUR MONTHS AFTER A CARDIAC ABLATION : Angioplasty

Skin Dose > 20 Gy

B RADIODERMATITIS. 17 YEAR OLD PATIENT >100 minutes fluoro time
| TWO YEARS AFTER 2 CARDIAC ABLATIONS
| E. VANO, L. ARRANZ et al. BJR, 1998 .

E. VANO, L. ARRANZ et al. BJR, 1998




KaBoplopeva amoteAeopata:
otpodopa ayyeia

NEa debopeva umodelkvuouy tnv epdavion KapdLaKnC 1 eYKEGAALKNC OyYELOKAC
VOOOU TIEPLOOCOTEPO ATO O€KA £TN UETA tThV €KkBeon, av onuelwBel umépPaon
katwgAiov ddong 0.5 Gy otnv KapdLd f} To OyYELOKO CUOTNUA TOU €yKEDAAOU,
avtioTowa.

Aebopgvnc tne afefaldTNTAC TWV OXETIKWV OTTOTEAECHATWY, Bewpeital OTL TO
TAPATAVW KATwdAL LOYUEL TOCO Yyl edpamal 000 Kol yla KAACUOTOTIOLNUEVEC N
XPOVLEC EKBECELC.

Av kol ta mapanavw dedopeva xapaktnpilovtal ano onpavtikn aeBatotnta, Ba
NPEMEL va Aapfavovtal urtoPn oto oXeSLOOUO TWV LOTPLKWY EKBECEWV.



KaBoplopeva amoteAeopata:
doakoc opOaApou

ETtl ospd eTwv n Snuloupyla katappaktn Bswpoutav KoBopLOUEVO AMOTEAECUA,
ue 6oon katwdAiov ton pe 5 Gy ywa epamnas, >8 Gy yLa KAACUOTOTOLNUEVN KOl
>0,15 Gy yLa xpovia €kBeon.

H 60on katwdAiou yia tnv mpokAnon avixveuolpng Bolepotntag oto dpako tou
opOaApov eivar xaunAotepn (0.5-2 Gy vy epanaé £kBeon, 5 Gy yua
KAaopotomotnpevn kot >0,1 Gy ywa xpovia €kBeon).

O akpPnc unxoviopog dnuioupyiac katappaktn 6ev €xel amooadnVvioTel, Kol
mBavwe va pnv veilotatal katwdAl 600n¢ yla T0 CXNUATIONO KATOPPAKTN Kol
QUTOC VO CUVOEETOL UE TN XPOVLIKA €EEALEN avixveLoLUNG BoAepotnTag Tou dakou.

KaBwg oe auth tnv mepimtwon o kivbuvog tng €kBeong tou odOaApou
UTTOEKTLHATOL, TTPOTElVETAL N UL0BETNON 600N kKatwdAiov iong pe 0.5 Gy.
Aebopévncg kat TS aBeBatotntac, dev vdiotatal avixvevolun dtadopa otn Soon
kKatwdAlov petall edpamal kal mapatetapevng (xpoviacg) ekbeonc.



2TOXOLOTLKO OTTOTEAEGLOTAL

STOXOOTIKA. amoteAéopato  (stochastic effects) koloUvtol
KALVIKA ~armoteAeocpata  tnC €kBeonc oe oviilovoa
aktwvoBoAia  (kapkivog,  Asuxaluia, KANPOVOUNOLLEC
BAaBec) mou mBavwe Ba ekdbnAwBouv pakpompoBeopa
AOYW KUTTOPLKWV UETAAAAEEWV.

BioAoyikd atroteAéopuata
TWV aKTIVOBoAwv

KaBopiouéva ZTOXAOTIKA




2TOXOLOTIKA arnoteAsopata: mbavotnta
endavionc - Bapunta

TUpbwva e TNV eMKpatoloa opepa Bewpnon:

* n rBavotnta eudAVIONC OTOXOOTLKOU OTOTEAECUOTOC OUEAVEL €UBEWC
avaloya pe tn 6oon (ywa tnv epudavion touc dev amatteitol vnEpBaon
KarmoLou KatwdAiov — doonc)

* n Paputnta tou amoteAéopatoc (my. n €&EAEN tnNC vooou) eival
aveéaptntn tng 6oong
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2TOXOLOTLKA QTOTEAEoHATA:
nibavotnta epdpaviong ...;

Ta omoteAéopata amo MEAETEC AKTWVOPOANONG KUTTAPWV KOL KUTTAPLKWV
KaAALepyeLlwv dev pmopouv va tpoekPAnBoulv o€ emninedo opyaviopou.

Elval ocuvenwc avaykaio n katadpuyn o€ otatloTikd dedopeva (ETLONULOAOYLKEC
UEAETEC OUYKPLONG EKTEDELUEVWY OUAdWY PE TO Un ekTeOeLpevo MANBUoUO wote
va opoatnenOel otatiotika mBavwe avénuevn cuxvotnta epdaviong entBlapfwv
OUVETIELWV).

Ukraine

Average thyroid doses after the Chernobyl nuclear power plant accident

®
Kaluga

Cases per year

1994 1998 2002

Belarus

[ »650 mGy
[] 150-650 mGy
I 30-150 mGy
I 10-30 mGy
Il <10 mGy

Cases per year

obs Baseine 679
1986 1990 1994 1998 2002

UNEP Rad. Effects and Sources 2016 Jacob et al. J. Radiol. Prot. 26, 2006




2TOXOLOTLKA QTOTEAEoHATA:
nibavotnta epdpaviong ...;

0 ASyw OCUYXUTIKWV Tiopayoviwy (Puokd umodBabpo aktvoPoAioc, HETOANAEELS
auBopuntec N and AAAOUC TAPAYOVTEC), TO OTTOLTOUMEVO OTATLOTIKO Seiypa yla
aodaAn cupnepacpata o 660elg <100 mSv eival TTPAKTLKA OTIOLYOPEUTLKO.

O Ta amoteAéopata xpnlouv mpoekPoAng otnv meploxny 66cswv mou adopd TLC
LOTPLKEG EKBEOELC pE paBnuaTikad povtela tou odeilouv adevoc va avarmapayouy
TIC TIAPATNPNOELG oTnV Tepoxn Twv vPnAwv do0cswv Kal adeTEPOU va eival
ouUBATA LE TN YVWON OE HOPLOLKO KOl KUTTAPLKO eTtimedo.

L e kaBe nmepimtwon, n napamavw Stodikaola UTIOKELTOL o€ aefatotnta.



ZTOXAOTIKA ANOTEAECHATA: NNYEC
EMONMIOAOYIK®WV OEOOHEVOV

H 1ovTiCouoa akTivoBohia €ival €vag ano Toug KaAUTEPA HEAETNUEVOUG
napayoweq Opadec aTopwv nou EKTEGI’]KCIV Kal peAeTNONKav emdnuIoAoyIKa
EUNINTOUV OTIC AKOAOUBEC KATNYOPIEC:
—  ATUXAUATA-NUPNVIKEC DOKIMEG-PIYN ATOMIKWY BouBwV:
- Hiroshima & Nagasaki Ianwvia 1946
« [ermviaon pe neploxec nupnvikwv dokipgwv (n.X. Nevada USA npo Tou 1962)
- Temviaon pe neploxeC nupnvikwv atuxnuatwv (n.x. Chernobyl Oukpavia To 1986)
— IaTpikEC ekBEDEIC:
« OykoAoyikoi aoBeveic nou unoBANOnkav os akTivoBepansia (kapkivoc KATPAC Kai
paoTou, Aeppwpua Hodgkin's)
 AToua nou unoPBAnBnkav kata To napeAbOv oe akTivoBepaneia yia acbEveIEC nou

onuepa Oev avTigeTwnifovTal MAEOV akTIvoBepaneuTika (n.X. AayKuAoOMmoINTIKN
onovOUuAiTIOa, JaoTiTida, KoIvi) JUKNTIAoIKN AoidwEén 0EPUATOC).

. AKTIVOﬁICIYV(DOTIKEq EKGEOEI(; (n.X. TsxvnToq nveupoBwpakac vyia Oegpanesia
(PUUATIWONC UNO akTIVOOKOMNNON, EKBE0N KUNUATOC)

— EnayyeAuaTikeg ekBE0EIG (N.X. AKTIVOAOYOI, EPYATEG OE OPUXEIQ oupaviou, EpYATEG OE
HovVadeC napaywyng NUPNVIKNG EVEPYEIAc)



2TOXOLOTLKA QTTOTEAECHATA: TUNYEC
EMONULOAOYIKWV SESOUEVWV

H mA€ov €yKupn Kol OTOTLOTLKA Loxupn emidnuoAoyilkn HEAETN BLoAoyikng emidpaong Twv

okTWoBoAlwv adopd toug erlioaviec amo TNV €kpnén twv Vo atopkwv PouBwv oe

Hiroshima & Nagasaki tn¢ lanwviag to 1946.

Ye autn, peAetwvtal dta Biou (Life Span Study - LSS) mepinov 93.000 atopa. EmutAéov tou

peyalou Selypatoc:

* O umo peAlétn mMANBuopog adopd o€
OAeG TG NAkieg kat ota SUo GUAa. Em{AOaVTES TWV ATOMIKWV Boufwv

H xpovikn mepiodog mapakolouBnong Hiroshima kan Nagasaki
temepva ta 60 £1n.

* To gUpoc Twv dOoEWV eival peyalo, (armo
0 €wg 6 Sv), pe péon TR ta 0.24 Sv
(30.000 atopa €AaBav doocelc 5 -100
mSv).
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Aguyaipia ZUNTTOYEIG KAPKIVIKOi OYKOI

* O umoloylopog 66on¢ eival akpLpnc.
* Ymapyxouv Slabgopa debopéva 10 20 30 40
)i ] ’ E 3 ¢ A A
OVOUOOTIKAC EMimIwong Kapkivou Kot T HeTd TV £KPNEN TS aomikiis BonBds
BvnoLuotntag.




2TOXOLOTLKA QTOTEAEoHATA:
nebodoloyia ektipnonc Kwduvou

* H 6o Blou peAetn ektebetlpevwy og aktvoBoAia mAnBuopwv (m.x. Hiroshima & Nagashaki
LSS) emutpémnel tov mMPoodloplopo tou pubpol EMIMTWONG OTOXAOTIKOU QTTOTEAECUATOC
(epdaviong n Oavatou €€ avtou).

e O puBuoc enimtwong, A(t), moootikomolel TN cuyxvotnta EUdAVIONG VEWV KPOUOUATWY OF
KaBoplopévn Xpovikn Tepiodo (aplOUoC KpouopdTwy ava avOpwro-£Tn mapatipnong,
T..X. ava 10.000 dtopo ava £10¢).

* KoBwg avtikeipevo tng HeAETNC amoteAel o gemumAéov Kivduvog Aoyw tn¢ €kBeong otnv
lovtilovoa aktvoPBolia, ta cuvnBEotepa XpnNOLUOTIOLOUEVA LETPA KLvOUVOU glvat:

— 0 eMuTAEoV anoAutog Kivduvog (excess absolute risk - EAR): EAR=A-A,
— KOl O EMUTAEOV OXETIKOG kivouvog (excess relative risk - ERR): ERR=(A-A,)/A,

OTou A, 0 pUBUOG EMUTTWONG TOU OTOXOOTLKOU QTTOTEAECUOTOG O ULaL [N eKTEBELEVN opada

nANBuopoUL (Opola pE TNV KTEDELUEVN OTA LTTOAOLTTOL XA PAKTNPLOTLKA).

* BaoeL autwv: A=A,+EAR= Ay+ Ay ERR= A, (1+ERR)



2TOXOLOTLKA QTOTEAEoHATA:
nebodoloyia ektipnonc Kwduvou

e Ektoc amo tn 660on, D, n mbavotnta spudaviong Kapkivou cuvaptatal tTou ¢uAoU, S, TNC
NAKiaG katd tnv €kBeon, e, kaBwc Kat tng NAkiag, a.

* H moooTlkn ekTipnon tou Kivduvou odeilel va AaBeL uton TIc mopandvw eEapTROELC:
A(s,e,a,D)=Ay(s,a)+EAR(s,e,a,D)= Ay(s,a) (1+ERR(s,e,a,D))
* [1.x., amoteAéopata ano Hiroshima & Nagashaki LSS:

ERR Oavdtou amd ocupmayrn KapKWIKO OyKo
omoloudnmote TUMOU, CUVAPTHOEL TNG LoodUvaung
800n¢ oto KOAOV, WG HEoN TN yia Ta duo UAA Kot
a=70, e=30.
ZUVEXNG  YPOUMA: YPOUULKN Tipooapuoy ota
debopéva,
ALOKEKOUUEVN  YPOUUA: OMOAN  ekTipnon NG
ouoxEtlong Bacel twv dedopuevwv
ALAOTIKTEG YPAUUEG: TO TEPLOWPLO €VOC TUTILKOU
oddApatog nepl TG opaAng extipnong.

(Preston et al, Radiat Res 160, 2003)
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2TOXOLOTLKA QTOTEAEoHATA:
nebodoloyia ektipnonc Kwduvou

H otatiotikn oavalvon gpdavilet ocadr YPOUULK) CGUOXETION TOU Kwwduvou Bavatou
AOYW KOAPKLVOYEVEDNC ME TN 600N £wg LoodUvaun 6oon 3 Sv (to idlo LoyVEL Kal yla Tov
KlvdUvou ekdNAWONC KAPKLVOYEVEDNC).

Mrmopei pe aAla Aoywa va Bswpnbel otL: ERR(s,e,a,D)= ERR(s,e,a)*D, omou n kAlon tng
KartuAng ERR(s,e,a) elvat o cuvteAeoTtAC EMUITAEOV OXETLKOU KlvOUVOU.

Y& peyaAutepeg S00ELG, TTapaATnpPELTOL peiwon TNG KALONG TNG KAUMTUANG KaBwe n avénon
¢ doonc mEpav tou KatwdAiou S6onc yla KaBoplopéva amOTEAECHATO CUVETTAYETAL
av&énon tou aplBUoU TWV VEKPWY KUTTAPWY KAl TNV UCTEPNON TWV LOTWV | TWV 0pyAvVwWY
o€ aplOUo KUTTAPWYV TToU SuVNTIKA prtopouoayv vo. LeTaAAaxBoUv.

Va KumTago

HeTannazne oy
@ emBiwone kumdouy

I Khdiow
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2TOXOLOTLKA QTOTEAEoHATA:
nebodoloyia ektipnonc Kwduvou

2TV MEPLOXN TwV XaAUNAWV 600wV N otatloTikn eneéepyaoia dev Sivel cadeig evoeiléelc
N YPOULKOTNTOC A KatwdAiov doonc.

Ta ev Aoyw Oedopéva opwe adopouv peyado puBuo doong kat meplthapBavouv Kalt
LEYAAEC OOCELC, EVW N LEAETN TOU MEPOUC TOU MANOUOHOU OV €KTEONKE O XAUNAOTEPEC
S00ELG lval oTATLOTIKA aduvaun.

Nelpapatikd kot poadlofloloyika debopeva umodelkvlouv HELWPEVO Kivduvo otnv
nepLloxn Twv YopunAwv doogwv kat pubpwv doonc.

Mo va AndBouv umoyn ta mapandvw, Bewpeitat
OTL OTNV MepLloxn XxapnnAng 66onc kot pubpol doong
o emumA€ov Kivbuvocg ouvexilel va eilval 'euBEwg
avaloyoc tng 80onc He KALON UELWUEVN KATA €va
TIAPAYOVIO  ATOTEAEOHATIKOTNTAC doong  Kal
puBuou 6oonc DDREF=2 (Dose and Dose Rate

Effectiveness Factor). o 05 1 c|1.sD z.c{;sv)
olon Dose
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H npooéyylon autr amokaAeitat Kot YPOoUULKO Xweilc KatwdAL povtedo 1 LNT (Linear Non
Threshold model).



2TOXOLOTLKA QTOTEAEoHATA:
nebodoloyia ektipnonc Kwduvou

O DDREF wooUTtal pe Tov adLldoToto mapdyovia HE Tov onoio Tipénel vo Stoupedet n kAion tng
KOUTTUANG avénong Kwvduvou-60on¢ Twv amoteAleopdtwy tng Hiroshima & Nagashaki LSS, ywa
va cuppwvel pe ta Stabeapa dedopeva otnv eploxn xapnAng doong kot puBuouv doonc.

H npa\apaﬂm kapmoAn  kwdovou —  Soang
cwpeltar mBavo va & pc])uVL(LL KaQuruAotnta ot

Aéc booelg ka otaBepotnta oe uibnAég
SooeLg

. L_ H ypappwkr] mpooéyywon obnysl oe
I kAion swoe kdmowa vibnAr T d6ong

[~ O DDREF avriotoyei oto
Aoyo twv KAoEWVY SH/'SL
Av elval yvwotog, prnopet
va ypnowpornownBei yua m
HETOTPOTIY) TNC £KTLUNONG
kwoovou amd &6on D
oUNbWYA PE TN YPOUULK
mpooéyylon oTLC unAég
So6oelc: ERRw=suD, ot

Meproxn xopniwy docewv

ektipnon kwduvou otnv
TEPLOXH  TWV  XapUnAwv
Sooswv  f/kat  puBuwv

Keotepn Tpocé o S6onc: ERRi= ERRn/DDREF

ektlpnong  Kwdivo
YapnAeg SoosLg am
n edartopdvn
kapmuAng oto 0, kAlong st
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2TOXOLOTLKA QTOTEAEoHATA:
nebodoloyia ektipnonc Kwduvou

* H Tt tou mapayovta DDREF eéaptatal amo ta dedopéva mou XpnolpomololvTal ylo Tov
UTTOAOYLOUO TOU Kall UTTOKELTaL o€ afeBatotnta.

e JUudwva pe TIC TeAeuTaieg ektiunoelg (BEIR VI, 2006) kupaivetal petaéy 1.1-2.3 pe TNV TIUA
DDREF=2 va uloBeteital oti¢ cuoTAOELS TTOU armoteAouV tn Bdon tou &lebvolc cuothpaToC
aktwvomnpootaciac (ICRP 103, 2007).




2TOXOLOTLKA QTOTEAEoHATA:
nebodoloyia ektipnonc Kwduvou

JTOl OTOTIOTIKA OToTteAEopaTo TOou Kvduvou gudaviong 1 Bavatou amod cupmoyn KoPKLWIKO
OYKO, TOO0 CUVOALKA OCO KOL YyLO T ETILUEPOUC UEAETWHEVA OPYyava, TIPOCAPUOLETOL TO €ENC
HOONUATIKO LOVTEAO :

ERR rj EAR=P, D e'e*(a/60)"

OTIOU: T Bs, Yy KaL N TTPOKUTITOUV Ao TNV Mpooappoyr), To Bs Stadepel petaft twv duo dLAwWY, Kot
e*=(e-30)/10 ywa e<30 kat e=0 yia €230 (oL mapaperpot £xouv StadopeTikn TLun yia to EAR Kal to
ERR).

AL0DOPETIKO HABNUATIKO HOVTEAO XPNOLLOTIOLE(TAL YLt TOV KOPKIVO TOU HOOTOU KOl TOU
Bupeoeldry OMOU TA OTATIOTIKA O€SOUEVA TIPOEPXOVTOL QMO TNV OVAAUCN TIOAAWV THyWV
eridnuLoAoyikwyv dedopévwy (oupmep\apBavopueVWY aUTWY oo Toug emlloavtec TN pldng
aToutkAg Boupag) |

AL0hOPETIKO HAONUATIKO HOVTEAO XPNOLUOTIOLEITOL KAl yla TNV Asuyalpia plag Kot gival To
LOVAOLKO OTOXOOTLKO QTTOTEAECHA Yla TO OTtolo UTIAPXEL oadnc EVOELEN KN YPAUULKNG OXEONC
eTTA£oV KvdUvou — 66on¢

(Bewpeital: ERR(s,e,a,D)= D (1+6D) ERR(s,e,a) omou n mapApetpoC O TPOKUMTEL ATO TNV
TPOCApPUOYN).



2TOXOLOTLKA QTOTEAEoHATA:
nebodoloyia ektipnonc Kwduvou

e Ta amoteAéopato. tnG MeAETne Hiroshima & Nagashaki LSS petadépovtal o€

Sladopetikouc TANOBUopOUC pe  SLAPOPETLIK) OVOUAOTIKA ETUMTWON OTOXOOTLKWY
anoteAeopdtwy (A,).

e oUVOUOOUO PE ETULONULOAOYLKA OedOpEVA OVOUAOTLKNAC EMIMTWONC tnG €udaviong
KapKivou r)/kat tThe Bvnolpotntoc AOyw autol, UMopEL va UTTOAOYLOTEL 0 avtioTtolyog Sl
Blou kivbuvoc n LAR (Lifetime Attributable Risk)

S

_ . ~1=100 o . o . (ﬂ)
Ya=e+L L

omou: L AavBavouoa mepiodoc (L=5 ylo cupmayng oykoucg kKot 3 yia Asuxatpio) ko
S(a)/S(e) n ouvbuaotikn mBavoTnta KAmolog mou et eAelBepog vooou otnv nAkia e va
dtdoel otnV NALkia a.

O LAR woobuvapel pe tnv abpolotikn mbavotnta mpowpnsg epdavions Kapkivou Aoyw
aktwvoBoAiac A Bavatou Aoyw autol kaB’ OAn tnv umoAswmopevn Slapkela tou Piou
TUXOVTOG €KTIOEEVOU ATOUOU.

IYETIKA QTMOTEAEOUATA TIPOOGDEPOVTOL YlOL OTATLOTIKEC KOL OTOULKEG EKTLUNOELS TOU
KwwvdUvou, apkel va AapBavetal vrtogn n afefatdotnta mou Ta cUVOSEUEL Kal va yivetal
oUYKPLON LE TOV AVTLOTOLXO OVOUAOTLKO Kivouvo.



2TOXOLOTLKA QTOTEAEoHATA:
EKTLHNON KWWOUVOU KOPKLVOU

IMivoxog 3. Extiunon tov e fiov kivévvoo (Lifetime Attributable Risk-LAR) epgdvianc
CUUTOYOU. KOPKIVIKOD 0FYKOV Kol BvIGIUOTI|TOC A0V ouTOoV* KOTOTY aKTivofoAnaTg
uertv ToL TANBvouoD Tov HIT A (S1doTua epmoTtoauvng 95%%*).

To 0mOTEAECLOTO CVTO OVTIOTOLYOUV O gp1Bld TeploTaTikdy 1 Bovatov ova 100.000
exteBaipeve arouc. (BEIR VII, 2006)

Zevapwo £xkBeomg opES Tovaikes Avdpec Toveikes

0 yaviko minbocpo 800 (400, 1590) 1310 (690, 2490) 410 (200, 830) 610 (300, 1230)
0.1Gy ce nawin 10 etdv 1330 (660, 2660) | 2530 (1290, 4930) | 640 (300, 1390) | 1050 (470, 2330)
0.1Gy o= Whaxia 30 etdv 600 (290, 1260) | 1000 (500, 2020) | 320 (150, 650) 490 (250, 950)
0.1Gy oe haxia 50 etdv 510 (240, 1100) | 680 (350, 1320) | 290 (140, 600) 420 (210, 810)
oV 550 (280, 1100) | 970 (510, 1840) | 290 (140, 580) 460 (230, 920)
2600 (1250, 5410) | 4030 (2070, 7840) | 1410 (700, 2860) | 2170 (1130, 4200)
* gmoteheouo aBpolons Tev emuepov; LAR e ;pnr—q DDREF=1.5

** mepuoupaveror n ofefordmra e deryuotoinyiog, NG LETOQOPAC GTOV &V A0T®
manBoucuo, kot tow DDREF




2TOXOLOTLKA QTOTEAEoHATA:
EKTLUNON KWVOUVOU Agu)atpiog

coc 4. Extiunon tov o flov kvdvvov (Lifetime Attributable Risk-LAR) epodviang
2V OLULOG Kot BVTGLULOTTOS A0V TUTHC KOTOMV OKTIVOPOAN GG LeAdV TOV TATBUGLOY
teov HITA. (drdotnue eumotocivrg 95%*).
To oT0TEAE0UNTO CUTO OVTIIOTOLYOUV G aplfuo TeploTonikoy 1) Bovatov ova 100.000
extefeinevo atopa. (BEIR VII, 2006)

Zevapio ékBzonc Avépec Tuoveikes Tuovaikes

0.1 G' CTO ,"E""lhl.'_l TI:."[]B'!_LT |..I.l.'_l 100 |EI|E|| 10 [|| 72021, 25 57 (14, lq[]l

7 (13, 180) 38 (9, 160)
200 (84, 970) 220 (61, 820)

* meprioupaverat ) afefordnTo g 521:‘;* LOTO .r‘._T'|‘l.JrJ"l.[J'_:':_ K01 TN)C LETOQOPAS GTOV &V A0YM
T8O,




2TOXOLOTLKA QTOTEAEoHATA:
OVOMOOTLKOC KivOuvo(g

ITivaxec 5. Ovopootikoc ow flov kivovvoc (Lifetime Attributable Risk-LAR) euodvionc
Kopkivov Kot BvnoluoTTo. A0Y® auTol oTo Yeviko manbucud tov HITA .
To omOTEAECLOTO CUTCH CVILGTOLYOUY GE 0P80 TEPLOTUTIKGY 1) BuvaTay
aropo Tov mAnBuopot. e nopévieor divetol o opBudc arokechiviov etdv (o
VIL 2006)

o 100.000

Fidoc koprivor*

Tivoio copmorydy ooy

* atoug

Twwoikes

CuUTOYElC OYKOLS O

1700

22100 (11
G670 (11)
2200 ( 11 )

40 (12
T10(12)
ev '[L.pu..cr..upm ETOL 0 KOPKIVOC

Tovoikes
17500 (11
430 (12)
2100 (11)
260 (12)
4600 (14
3000 (13)

980 [1-—1_:]
330 (10

3100 (13
60 (12)

230013

oV Bupeosldr] Kol 0 Un

LEAOVOLLETIKOG

KopKivog Tov 0&puaToc.




2TOXOLOTLKA QTOTEAEoHATA:
napadelypa eKTinonNc Kwwéuvou

* Eotw yuvaika gpyalopevn He aktwoPoAieg mou déxetal (oAocwpatiky) 66on 5 mSv
£eTnoiwg, ka®’ OAn tn diapkela Tov enayyeApatikol tne Biov.

. 11b11.table R_l'-.k LAR) Lurjr iV

O A Blou Kivbuvoc gudaviong
oupuayoUG OYKoU:

— 4.030 * (5/10) / 100.000

o Awa Bilouv kivbuvog Oavdtou Aoyw
oupurayoUG OyKou:

2.170 * (5/10) / 100.000

TNBVCLO, KoL TOV DDREF




2TOXOLOTLKA QTOTEAEoHATA:
napadelypa eKTinonNc Kwwéuvou

* Eotw yuvaika gpyalopevn He aktwoPoAieg mou déxetal (oAocwpatiky) 66on 5 mSv
£eTnoiwg, ka®’ OAn tn diapkela Tov enayyeApatikol tne Biov.

o Aua  Biou  kivbuvoc  gudaviong
Agvuyopiag:

; : 270 * (5/10) / 100.000
Tevi ¢ I l\oPE_ ]"noma_ .- Avépeg | Ala BILOU KILVSUVOC eanTOU )\évw

Agvyoupiog:
220 * (5/10) / 100.000

Th I]B'th‘uo




2TOXOLOTLKA QTOTEAEoHATA:
napadelypa eKTinonNc Kwwéuvou

‘Eotw yuvaika epyoalopevn pe aktivoBoliec mouv déxetat (oAoocwpatik) d6on 5 mSv
£eTnoiwg, ka®’ OAn tn diapkela Tov enayyeApatikol tne Biov.

TTivoxog 5. OvoLuGTIK:

UEAOVOLOTIKOC

‘_
[ ew |
I I
e [

) SEpUOTOC.

'oc (Lifetime Attributable Risk-LAR) eppaviong

e O JUuVoAlkoc S Biou kivbuvog gpdaviong
KopKivou:

(4.030+270)*(5/10) / 100.000 = 0,0215

= 2,2 % smutA€ov tou 37,5 %

O 2UVOALKOG SLa Blou kivbuvocg Bavatou:

(2.170+220)*(5/10) / 100.000 = 0,01195

= 1,2 % enuth€ov tou 18 %



2TOXOLOTLKA QTOTEAEoHATA:
napadelypa eKTinonNc Kwwéuvou

e Jtn &apkela {wng evog delypatog 100

ATOMWV HE cvoTaon we mpocg to GpUAO
KoL TNV NALKLOL QVTUTPOCWTTIEVUTLKI TOU
nAnBuopol twv H.M.A., avapévetal n
gudavion 42 MEPLOTATIKWY KOPKLVOU.

* BAOEL TWV OPATIAVW ATIOTEAECUATWY,

OVOEVETAL TEPLMTOU €vag ETLITAEOV
Kapkivoc Aoyw edamnal €kBeong tou
delypoto¢ twv 100 atopwv mou Ba
odnynoeL oe ohoowpatiky doon 100
mSv (emumAéov TOoU duoLkou
urtoaBpou).

0]0/0]0]0]0]0]0]0]0,
0]0]0]0]0]0]0]0[0]0,

0]0]0]0]0]0]0]0)00,
00000000010,
0]0]0]0]0,0]0,0,0]0,

oleleeelelel I I

0000000000
*x000000000




2TOXOLOTLKA QTOTEAEoHATA:
gKTiHNON KWwéUvVoU

* Avn ékBeon dev eival oAoocwpaTKA...;
e Eival entionc StaB<opa dedopeva LAR eudaviong 1 Bvnolpotntag ava opyoavo.

TABLE 12D-1 Lifetime Attributable Risk of Cancer Incidence®

Age at Exposure {years)

Cancer Site 0

TABLE 12D-2 Lifetime Attributable Risk of Cancer Mortality?

Males
Stomach 76 55 Age at Exposure { years)
Colon 336 28 241

Gl 5 43
34 216
3 B &7
209 77 150 Males
1123 : s03 c Stomach 41
Thyroid 115 7 50 Colon
All solid 2326 1325 . Liver 44
Leukemia 237 120 Lung
All cancers 2563 1445 Prostate 17
_ Bladder 45

Females (her 400
Stomach 101 85 12 All solid 1028
Colon 220 187 158 Lenkemia 71
Liver 28 23 20 All cancers 1099
Lung 733 608 S04 4
Breast 1171 a14 712 5 Females
Uterus 50 42 6 Stomach 57 ; 4l 34
Ovary 104 &7 73 Colon 102 &6 73 62
Bladder 2132 150 152 Liver 24 20 17 14
Other 1339 719 573 Lung 643 534 442 367
Thyroid 634 419 275 Hreast 274 214 167 130
All solid 4592 3265 2525 g Uterus 11 10 & 7
Leukemia 185 112 6 Orvary 33 47 39 34
All cancers 4777 3377 2611 . Bladder 59 31 43 36 : : 22

Orher 491 287 220 179 7 a7 26 ¥

— - - All solid 1717 1205 1051 862 711 53 415 354

NOTE: Number of cases per 100,000 persons exposed 1o a sin Lenkemia 53 52 53 52 51 z : 54 55

All cancers 1770 1347 1 L0kt a4 Th2 507 469 409

Cancer Site 0

These estimates are obtained gs combined estimates based
leukemia, which is based on a linear-guadratic model.

NOTE: Number of deaths per 100,000 persons exposed to a single dose of 0.1 Gy.

“These estimates are obtained es combined estimates based on relative and absolute risk transport and have been adjusted by a DDREF of 1.5, except for
leukemia, which is based on a linear-quadratic model.




2TOXOLOTLKA QTOTEAEoHATA:
kAnpovounotuec BAaBec

e Oocov adopd OTO OTOXOOTIKO OTOTEAECUHA TNG KAnpovounowung PBAapng, ta
erdnNuLoAoyka armoteAéopata Seixvouv oOtL dev udilotoviol CTATIOTIKA CNHOVILKA
aviyvevolpa amoteAeoporta otouc nepimouv 30.000 amoyovouc auTwy TIou EMEINCAV TNC
£KPNENG ATOULKNG BOUBAG.

* Je oupdwvia PE TNV TAPATAPNON AUTH, TO VEWTEPA TIELPAMATIKA dedopeva Selxvouv OTL
TIPOKELUEVOU YLl XOUNAEC 1 XPOVIEC HOOELC aKTVOPBOALaC 0 Kivouvog KAnPOVOUNGLNG
BAABNG eivol apeANTEOG G OXEDN JLE TOV AVTIOTOLXO OVOMOOTLKO Kivéuvo.



2TOXOOTIKA arnoteAsopata & dLeBvelc cUCTACELC
OLKTLVOTIPOOTOGLOLG

Me otoxo tn Slapopdwon evog amAol CUCTAMATOC EKTINONG TOU KvdUvou amo tnv €kBeon oe

lovtilovoa aktwoPolia, otlg OleBveic ocuvotaoelg aktwvonmpootaciac (ICRP 103, 2007) mou

armoteAoUv 1N PBdon tou O6lEBvolC ocuoTAUATOC aKTlvompootaciog, akoAoubBesital pia

SLapopeTikn TPooEyyLon.

O 6w Blou kivbuvocg epdaviong kopkivou amodibopevou otnv aktvoPfoAia yia kaBe

Loto/opyavo LAR; (aplBuog emuthéov meplotatikwy ava 10.000 dtopa ava Sv woduvapng

doon¢) umoAoyiotnke w¢ péEon TN dtadopetikwv MANBucuwv AapBdavovtag urtoPn NALKLOKA

oUOTOON QVIUTPOOWITEUTLKN TOU YEVIKOU MANBUOHOU Kal Twv epyalopevwy (18-64 £tn). (LNT pe

DDREF=2).

AkoloUBnoe otdBuLoN WE TTPOC:

— | T Bvnopotnta, XpPNOLLOTOLWVTOG Too0oTd Bvnolpotntag, k;, BACEL AVIUTPOOWNEVTIKWY EBVIKWY debopévwv
erBlwong acBevwyv Pe Kopkivo.

— 1nv mototnta I{wng, UE TN XPNon adlAocToTou TapPAyovTo €VOEIKTLKOU TNG OXETLKAG VOoNnpOTNTAC KOl TNG
Baodvou mou oxetiletal pe KABe tUmo pn Bavatndopou Kapkivou, g

— 1o €tn amoAeocBeioag wng, XpNOLLOTOLWVTAG T HEoN anmwAela {wnRg o€ oxéon KE TOo GUCLOAOYLKO TIPOCaOOKLUO,
|, BaoeL eBvikwv Baoswv deSOUEVWY yLa TOV KAPKivO.

To QmotéAeopO TWV TIOPOTIAVW UTIOAOYIOUWY QTTOTEAEL TNV EKTLUNON TNC EVOEXOMEVNC
aktwikng BAaPng (radiation detriment) Dy, kB¢ wotou T:

D, = [k LAR; + g (1 - kr) LAR/] |-



2TOXOOTIKA arnoteAsopata & dLeBvelc cUCTACELC
OLKTLVOTIPOOTOGLOLG

« AOyw TNC OaPePotdTNTAC TOUC, TA QMOTEAEOMATA TNC OKTWIKAC  PAABNC D;
Kavovikomolnenkav otn povada kat opadomolnOnkoav o€ TECOEPLC AOPEC KATNYOPLEC
oXETIKNCS BAABNC.

* Ot adldoTtatol TAPAYOVTEC TIOU TIPOEKU YAV OTTOKAAOUVTAL TIAPAYOVIEC OTABULONG LOTOU,
Wy

Wr

0.12 0.72

*EVarmouevovies 10Tol. emveppiole, & : G Kopoid, vegpoi,
AEU@IKOT  @Oéves, ubec, embiilo oTéuoTOC, TWEYKPEOS TPOGTATNG (), AEWT6 Eviepo,

ominvas, Bbuoc adévas , uitpa / paynioc ().




2TOXOOTIKA arnoteAsopata & dLeBvelc cUCTACELC
OLKTLVOTIPOOTOGLOLG

BaoeL Twv napayévrwv otaBbuiong Lotou, w4, opiletal n evepyog doon, E:

E=27rWpHp =27 Wr 3 W Drg
H evepyoc 66on amoteAel abBpolopa tn¢ tooduvaung 66ong Twv LOTWV/opyavwy Tou
akTlvoBoAouvTtal, CTAOULOUEVWY WG TIPOC TN OXETLKN AKTLVLKN Touc BAASN.

* Metpatal eniong oe Sv aAAa Stakpivetal eUkoAa amod tnv ooduvopn doon kabwc dev
avadépetal os SedoUEVO LOTO 1} Opyavo.

* Bdoel Twv mapanavw, N evepyoc oon ival To SOCLUETPLKO HEYEBOC mou oxeTiletal Ue
Tov &evOeXOUEVO OUVOALKO Kivbuvo yla tnv uyela, aveéaptnta amo 10 €ido¢ TNG
npooBaillovoac aktwvoBoAiag, T ouvOnkeg aktwwoBoAnong Kol TNV TEPLOXN TOU
avBpwrivou ocwpaTtog Tou aktivofoleital.

* H evepyog 66on avtiotowel aplBuntika otnv oAoowuatikn tooduvopun 66on mou EMPETE
va 6exBel to ektiBepevo dtopo wote va Slatpétel Tov 6o kivbuvo aktvikng BAABNG ue
QUTOV TTOU OLATPEXEL O TNV TOTUKN OKTWOBOANON €VOC KAl LOVOV LOTOU HE Looduvaun

6oon H:.




2TOXOOTIKA arnoteAsopata & dLeBvelc cUCTACELC
OLKTLVOTIPOOTOGLOLG

* H evepyoc 66on amoteAel TOo AELTOUPYLKO UEYEDOC TTOU XPNOLUOTIOLELTAL YL TIC OVAYKEC
OKTLVOTIPOOTOOLOC OTO TAQLOLO LOTPIKWY €KOEoEWY, KOBWC ol teAeutaiec omavia eivat

OAOOCWLOLTIKEG.
* O (otaBulopévoc we mpoc tnv aktwiki PAABN) dta Blou kivbuvocg epdaviong kapkivou n
kAnpovopnotung PAAPNG ava povada evepyou doong eival:

ExteBzipivog Kapxkivog | Kinpovounoiun

minBovopog prapn

Tevikog minBoouoc 0.2 % Sv1

Evfhakeg




2TOXOOTIKA arnoteAsopata & dLeBvelc cUCTACELC
OLKTLVOTIPOOTOGLOLG

Aoyw 1tnC peEBOSou umoAoylopol TOU TapPAyovIa
otaduLong LoTou, Wy, N EvePYOG doon:

— elval oTaBOULOUEVN WC TTPOC TNV AKTWIKA BAABN

—lNuvaikeg
Avdpeg

— 6ev__ AauBavelr _umoyn tnv  Swokvuavon  Ttou
KwSUvVou cuvaptnosl tou dUAOU A TNC hALKLAC.

H evepyoc doon odeilel cuvenwc va XpnoLUOTIOLE(TOL
WC YEVIKOC Oeiktng otabulopévou Kvbuvou o€ €va
eppodpodito  opoiwpa  avagopdc ywa  Adyoug
BeAtlotomoinong TnG aKTLvompooTaciag.

Mécoi 6pol TAnBucpol

H evepyoc 60on AEN mpéemel va XpNOLUOTIOLELTOL WG
Baon vyw  eMIONUIOAOYIKEC EKTIMACELG N WG
£EATOLKEVUEVO UETPO KIVOUVOU. Wikl meBme
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Ml Toug Topamavw  okomoUC odellel  va
XpNOLUoToLE(TaL N Loobduvaun d6on o€ cuvOUACUO PE
StaBeolpo  amotedéopata  emumAeov  KvOUVOU (Rt I e S T
ouvapPTAOEL LoTov, PpUAoU, nAlkiag, kot nAkiog kotd mhnBvopog

TNV €kBeon. Tevicdg mhmboouds | 5.5 % Sv 0.2 % Sv




H evepyoc 60on dev eival mapa Eva epyaleio
EKTLHNONG TOU OXETLKOU KWVOUVOU OTO YEVLIKO MANOucuo
KOlL TOUG EVNALKEC

Table 15.2 Typical mean effective doses and DAP values from interventional procedures

Diagnostic interventional Equivalent number of PA chest
procedures Mean effective dose (mSv) Mean DAP (Gy cm?) radiograph (each 0.02 mSv)
Coronary angiography 3. 26
Lower extremity 14
d g 34.5
Pulmonary angiogra
Peripheral arter
Abdominal aortography
Renal angiogr:

Table 15.3 Typical mean effective doses and DAP values from therapeutic interventional procedures

Interventional therapeutic Equivalent number of PA chest
procedures Mean effective dose (mSv) Mean DAP (Gy cm?) radiograph (each 0.02 mSv)
Upper extremity arteriography 0.9 18

Thrombolysis 35 13.5

Lower extremity arteriography 4.5 18

Vascular stenting 104 40

Renal angiography 11.7

Insertion of caval filters 25
PTCA, stent placement
Radiofrequency ablatio

Mitral valvuloplasty




H evepyoc 60on dev eival mapa Eva epyaleio
EKTLNONC TOU OXETLKOU KIvOUVOU 0TO YEVIKO MANOUouO
KOlL TOUG EVNALKEC


https://www.radiologyinfo.org/en/info.cfm?pg=safety-xray

Mo TV ekTipnon Kwwéuvou o€ eldLkEC opadec/ocuvOnKec
odeileL va xpnolpomoteitat o dta Biov kivéuvoc (LAR)

oo

Table 7. Age- and sex-averaged additional cancer incidence risk associated to radiological procedures in children
compared with baseline cancer risk

Catheterization intervention 2.36 Moderate
Catheterization diagnostic 2.2 Low®
CT angiography head 2.16 Low
CT chest 42.15 Low
CT abdomen 42.12 Low
CT angiography abdomen 42.12 Low
CT pelvis 42.10 Low
CT head 42.06 Low
Barium swallow oesophagus 2 42.05 Low
Barium enema colon 2 42.04 Low
Ferfusion lung scan 42.04 Low
Fluoroscopy tube placement 2 42.04 Low
Chest PA and lateral 42 42.00 Negligible

= Level of risk between low and moderate needs to consider the patient age in the risk-benefit discussion. PA, posterior anterior

Source: Data for the USA population, adapted from Johnson et al. (2014), with permission



2TOXOLOTLKA QTOTEAEoHATA:
apdiopfntnon tov LNT povtéAou

* Ou bLeBveic ovotaoelg aktvompootaoiac Baoilovral
OTO YPOMULKO Xwpic KatwdAL povteAo (LNT).

e JUudwva pE ouTO (KapmuAn 1) otnv TmepLoXn Twv
XOUNAWV O0cewv Kat puBpol 6oong o EemuTA£ov
Kivbuvo¢  eudAvVIoNG OTOXOOTIKWY QTTOTEAECUATWV
glval avaAoyog pe tn doon, pe cuvteAeoTt avaioyiog
HELWHUEVO KATA TOV TIOPAYOVTA OTTOTEAECUATIKOTNTOC
doonc ko puBbpov doonc (DDREF).

Meploxn XapnAwyv
560wV :

e O pewpévog Kivbuvoc eudaviong OTOXAOTIKWV
OTTOTEAECUATWY OLTLOAOYE(TAL ATIO TO YEYOVOC OTL Ol
punxoviopotl emblopbwong kuttapltkwv BAaBwv eival
KAAUTEPA TIPOCOPUOCHEVOL O XOUNAEC OOOELG Kol ; :
XounAou¢ puBuouc Socswv aktivoPfoAiag, mou eival 1.0

' ' , , Evepyog d6on (Sv)
OUYKPLOLMOL HE auTouC tou utofabpou NG PuoLKNG
akTtwvoBoAiag tou meptBailovtoc.
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2TOXOLOTLKA QTOTEAEoHATA:
apdiopfntnon tov LNT povtéAou

MeElPAUATIKA  OTTOTEAEOMATO  MEAETNG  KUTTAPLKWY
LNXOVIORUWV amokplong/emdlopbwone BAABng otnv
neploxn xounAwv 66cswv, umtootnpilouv dlapopeTIKA
HOVTEAQL:

KalpurtuAn 2: UTTEP-YPOALLULKO MOVTEAO AOYW: Meproxth xaunAuy |
e unepevaloOnoiag AOyw yevetlkng TmpodLabeong 560wy

KATIOLWV OTOUWV

e gmaywync  yoviblokng  ootdbelag pETA TNV
akTwvoBoAnon (genomic instability)

e mBavg vmapéng odwv emkowwviag  peTay
akTwvoBoAnBévtwy kot pn  kuttdpwv (bystander )
signalling) mou oényel oe peTtaAAAelc KoL oTA HN 1.0
akTwvofoAnBevta kutTOpa. —~— Evepy6c 560 (Sv)
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2TOXOLOTLKA QTOTEAEoHATA:
apdiopfntnon tov LNT povtéAou

MeElPOUATIKA  OTTOTEAEOMATO  MEAETNG  KUTTAPLKWYV
LNXOVIORUWV amokplong/emdlopbwone BAABNg otnv
neploxn xounAwv 66cswv, umootnpilouv dlapopeTIKA
HOVTEAQL:

KaprtUuAeg 3,4: UTIO-YPOALULKO LOVTEAO AOYW:

Meploxn XapnAwyv

* TIPOCAPUOCTLKOTNTOLG, gvaloBntomnoinong KoLl X1 XA

gypAyopong TWwV KUTTOPLKWV LNXOVIO LWV
emdlopbwong oe  yapunAoug puBuouc bSooswv
(adaptive response)

* muBavng vmapéng xapnAou katwdAiou do6ong, KATW
armo to onoio emblopBwvovial OAEG Ol KUTTOPLKEG OL
BAaBeg

e opunonc (hormesis) omou n amomTwon TwV
HETAAANQYUEVWY TIPOG OPEAOC VEWYV, UYLWV KUTTAPWV
oUuBAaAAeL otnv avalwoyovnon Tou LotoU OTOTE ol
XOUNAEG &0oelc akTwvoBoAiloc elval evOEXOUEVWC
EVEPYETLKEC YLOL TOV OPYQVLOLO.
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2TOXOLOTLKA QTOTEAEoHATA:
apdiopfntnon tov LNT povtéAou

H mBavotnta KAmolol amd TouC TOPATAvVW MNXOVIOHOUC va emnnpedlouv Ttov Kivbuvo
EUPAVIONC OTOXAOTIKWY OTTOTEAECUATWY Ao TNV £€kBeon oe ovtilovoa aktivoPfoAia, Kot
KUPLWC TO UTIO-YPOLULLLKO HOVTEAO, £XEL 0ONYNOEL 0€ SPLUELal KPLTIKA Tou LNT.
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Abstract

The linear no-threshold (LNT) model of ionizing radiation-induced cancer assumes that every increment of radiation dose, no
matter how small, constitutes an increased cancer risk for humans. Linear no-threshold is presently the most widely applied
model for radiation risk assessment. As such, it imposes very heavy burden on the society in both economic and human terms.
This model, which was adopted in late 1950s in the wake of massive government investments in science, is controversial and raises
important ethical issues. This article identifies 2 issues often missed: scientists usurping the role of policy makers and seeking §
funding and power. These issues should be considered together with the scientific controversy raging over the validity of the LNT
model and the multiple other ethical issues regarding its ongoing use.

o New Evidence and its Implications for Medicine and Society

>

Free
Preview
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Authors: Sanders, Charles L.

MNepioyn XapnAwv
Sooewv

H enmionun O€on eivat otL oL afePalOTNTEC OXETIKA UE POAO TWV
LNXQVIOUWY TIoU UTooTtnpllouv HOVTEAO OUGCXETLONG KvOdUVOU
OTOXOOTIKWY QTMOTEAEOHATWY — O00NC TOAPAUEVOUV OKOUN
LEYAAEC yLa TOUC artoS0BEel POC To MAPOV MPAKTIKA onuacia.

Kivduvog KapKIVOYEVEDTNC

05 A 1.0
Evepydg doan (Sv)




BloAoyika amoteAEopato aktvoBoAnong
KOTA TV KUNon

1 O kivbuvoc KapKLvoyEveoNC KATOT €kBeong Kata tn SLapKela TNE KUNONG KPLVETaL OTL eV
glvall HeyaAUTEPOC Ao AUTO TTOU EMAYEL N EKBEON KATA TNV Ttatdikn nALkiaL.

1 Oocov adopa tic avitdpaoelc Twv LoTwV (Kaboplopéva amoteAéopata) Aoyw £kBeoNC KatA
TNV KUnon:
O Mo tv gudavion SuomAaociog Kot VEUPOAOYLKWVY OTOTEAECUATWY Bewpeltal OTL amotlteitol
urtiépPaon katwdAiov 66ong 100 mGy.
O Napott mapapevel afEBata n oxeon tng 660on¢ pe tnv peiwon tou 1Q, o kivbuvog Kplvetal aveu
TIPOKTLKAC onpoaoiac o xapnA£g SO0ELC.



[l tEpLOCOTEPEC MANPOPOPLEC:

* MeAetnote 16 onpewwoels o Ba Bpeite oto eclass Tou pabrpatog

e Avatpete 0to SLaSIKTUOKO TOTIO TWV OPYAVICUWV TTOU avadEpovTal
otn BBAloypadia TwV CNUELWOEWV AUTWYV, Kal dLaitepa:

— AeBvnc opyaviopog atopLknG evepyeLlag (IAEA)
https://rpop.iaea.org
— EAANVLIKN EMITPOTI OTOWLKAG EVEPYELOG

www.eeae.gr

“T'hey’re for emotional protection.”




