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O avOpwrrvog opyavicpog anoteleitat anod peyaho aptbpd kuttdpwy, ta
MePLocOTEPA Ao Ta oroia Propovv va urmootouv BAGBn ard tnv akrtivo-
BoAia. Emetdon ta amotedéopata tng Opdong tng axtivoBoAiag otoug (w-
vtavoug opyavicpoug cupbaivouv kupiwg oto kuttapikd erinedo, Aot ot
enayyeAparieg mou ypnotporotouv axktivobolieg yla tatptkolg ororovg Oa
MPETIEL VA €YOUV TIG OTOLYELDOELG €0TW YVWOELG Yid Tn OOHN Kal Aettoup-
yla tou kuttapou kabwg xat yla v avernt@upntn 6pacn tng axtivoBoliag
nave ota kurrapda.

3.1. To xUTtapo

To kUttapo meptbaiietat amd v kuttapikn pepBpdvn kat arroteleitat
and o npwténiacpa kat tov mmupnva (eik.3.1). To nmpwrontacpa mepiéyet
oe 110cooTO Hepirmou 80% vepod, Otawpopa opyavidla 1mou ekte oty Eexwpt-
oTég Aettoupylieg, pakpopodpla (mpwteiveg, VOUKAeivika oféa, molvoakya-
piteg) kat pikpopdpla (apwvoléa, cakyapa, dhata, 16vta).

Ewx.3.1. Bacikni Sopii Touv Kutrdpou.
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H APAXH THX AKTINOBOAIAY XTA BIOAOTI'TKA YAIKA

1oV nupnva Tou Kuttdpou Bpiokovral 1a XpwpoomaTtd mou Mepéxouy
TIG YeVETIKEG MAnpowopleg Tou opyavicpov. Kabe ypwpdowpa cxynpartide-
tat arnd paxkpég aluoideg decofuptbo-vouxAeivikou oféog (DNA) kat arro-
tedeltat amd pla opaipikn mepiopién, 10 KEVIPOPEPOG KAl TA OKEAN TOU
(e1k.3.2). H moAU peydAn oupmikvwon tou popiou tou DNA yivetat pe
npwreiveg, wote kabe popto DNA tedika va eivat repimmou 50.000 popég
KOVTUTEPO arod To 1610 poplo ce exkmruywon. H oucia ard tnv ornoia aro-
teleitat o ypwpodowpa - DNA kat npwteiveg - ovopadetat ypwparivn. Ta
tpipata tou DNA nou éyouv kaboptopévn cUvBeon kat eivat virevBuva yia
T dnploupyia ouykekplpévng mpwrteivng ovopddovtat yovidia.

R i

E1x.3.2. DNA kat ypwpocopara.

Yrdpyouv 6U0 Bacikol tumot kuttaptkng Otaipeong n pitwon kat n
peiwon. Me t pltwon oynpartidovrat 6vo oOpota KUttapa pe tov 10to
aptBpod Ypwpoowpdtwy, pe t peiwon oynparidovrat 4 véa Kottapa je to
pLed apBpod ypwpoowpdtwy (e1k.3.3). To dtaotnpa petaly Gvo dradoyt-
KOV priocewyv ovopddetal pecowaon. Me tn pitwon yivovrat 6Aa ta 6w-
paTika KUTTapa eve pe tn peiwon 6la ta yevvntikd xkottapa (wapta kat
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Eix.3.3. Eibn kuvtrapikiig¢ Swaipeong: peiwon Kai pitwon.

orneppatolwdapta). Ta cwpatikd xUTTapa Mmeptéyouv OU0 Gelpég XPwPo-
OWPATWV Kat ovopdadovtat OUTAoeldIKd eved Ta yevvnTikd KUTTtapa mepté-
XOUV pla Oelpd XPWHOOWHATWY KAl ovopadovtal armloetotkd.

Atakpivovrtat tpia €idn Kuttapikov mAnbucpoy, ta apyéyova Kuttapa, ta
petabatikd kOTtapa kat ta oppa kuttapa. Ta apyéyova kutrapa eivar ot
IPOYOVOL TV OPH®YV OlapopoITonpévemy KUTTApwy, ONwg elvat ta puika
KAl ta veuptkd xuttapa. Ta peraBatikd xkUTTapa eivat KUTTapa rmou eppa-
vidouv évtovn plrtowtikn Opaotnpdtnta Kat TpopodoTolV TOuG LOTOUG HE
oppa kuttapa. Ta dpia KUtrapa eivat KUTtapa MANPwg dlapoporotnpé-
va Yoplg priotikn Opaotnprdrnta.

3.2. Padtdduon tou vepou

Ot neptocdTepeg aAAnAemdpacetg petaly g aktivobBoliag kat twv av-
Opormvev 16Tev yivetat pe to vepd, ermetdn 1o poPLo Tou vepou urmdpyet
awpbovo oto cwpa (Iivakag 3.1). ‘Etot n mbavotnta va “yrunnbei” éva po-
pto vepoU ard tnv axtivoBoria eivat peyadutepn arrd tnv mAién evog on-
pavtikou popilou oto KUTTapo, Onwg to DNA.
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Mopla Tou 6OPaATog IIocooto

Yéwp 80%
Ipwreiveg 15%
Auridia 2%
YOartavOpaxkeg 1%
NouxAeivika oéa 1%
AXAa ortoixeia 1%

Hivaxag 3.1. Mépia tov coparog: awpbovia tov vepou (Vdarog)
oto avOpdmvo capa.

H aAAnAenibpaon tovtidouvoag aktivoBoliag kat vepou mpokadei Ote-
yépoelg kat tovtiopoug (BA. Kewpdalato 1). O tovTiopdg tou vepou amd
v axktivoBolia ovopdaletat padidAvon tou vepoU Kal éxel w¢ AroTé-
Aeopa tn Onploupyla evog Ceuyaplot amd edelBepeg pideg kat evodg
Ceuyaptot amd tovra (e1k.3.4).

Zeuyog
IS« 1OvTwv

... Zeuyog
eNeuBepwyv
pllwv

Eix.3.4. Mnyaviepég pabiodveng tou vepou.

Ta 16vta ouvnBwg ermavacuvdéovtat ce pdpla vepou Ywpig va mpoka-
Méoouv kapia BAGBn.
Ot eletbepeg pideg Opwg, av kat €xouv ypoédvo (wng pPlkpdTeEPo arod
1ms, eivat ynpikd efatpetika Opactikég kat propet va dStayubovv pa-
Kpld npokalovtag onpavtikég Broloyikég BAaBeg.
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3.3. Xtadwa Brodoyikng BAaBng

H Biodoyikn BAGBn mou npokalet n tovridovsa axtivobolia ota Brolo-
VKA UAka priopet va Statpebel 61o puctkd 61adlo, 61O PUGIKOXNPLKO GTd-
010, oto Broynpikd otadio kat 6to Brodoyikd otddlo (e1k.3.5).

vyl w Byl poss

.\‘E%;Ijmwum uETOAS

(e oocin|

Ewx.3.5. Xtabia Biodoyikiic BAdaBng.

210 puoisd otddio n ovridouoa aktivoBolia mpoxalel tovtiopoug kat
O1leyépoeLg Ot OMoioL GTO PUGIKOYNUIKO GTAGLO TIPOKANOUY GITAGIPO TwV XN-
pkoV decpmv ota Staypopa pakpopopla (pwteiveg, Auridia kAm) (e1k.3.0).

‘Ex0eon oe

Tovtiopoi
KO
deyépoelg

ovtiovoa
axTvoBoAia

Apeon dpaon

Iovticpoi
Kol
deyépoelg

PEn
deopdv

"Eppeon dpdon
pe vepd

E1k.3.6. Quoeikd kat pucikoxnuiké 6tddio.
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To ondotpo Twv Ynpikov deopwv priopet va yivel pe apeco n pe ép-
peco tpoémo. Tnv dueon 6pdon eényel n Oswpia Tou otdyou Bdcel tng
orolag n aktwvobBolia evarobétet evépyeta oto 1610 10 Broloyikd pod-
pto mou vyiotatat tn petaboin (ek.3.7). Tnv éupeon Spdon e€nyel n
Pewpia twv eXetiBepwv plddv kal cUpPwva e autny to Bloloyikd po-
pto mou vyiotatat tnv petaboln Sev armoppowd amevbeiag tnv evép-
yeta aAldd n BAGBn mpokaleitat éppeca amd tn dnploupyia erelBepwv
pllodv pe T padldéducn Tou vepou.
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Eix.3.7. Mnyavicpoi poptaxkev petaBolddv:
éppeon Kat dpeon dpdon.

Ytnv dupeon dpdon n petaBoAn epwpavidetat oe dtopo tou popilou -
6TOYOU, TO OIOi0 TOGO GTA GWPATIKA OGO KAl GTA YEVETIKA KUTTapa Oe-
wpeitat 6t eivat to DNA. Ta popla otdyol eivat Atya otov aptOpd aA-
A& éxouv efatpetikn onpacia yta to xKUttapo (e1k.3.8). Enetdn - 6nwg
avawpépOnke - to DNA eivat onavio popro (ITivakag 3.1), cupBaivouv
oAU Aiyeg poptaxég petaBolég pe dpeon Opdon, yia napddetypa vio-
Moyidetat ott péoa oto KUTtapo, ce Kabe poépto DNA avtistolyolv
7000 popra Aurtdiwv xat 1.200.000 podpla vepou!
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Ewx.3.8. Xtnv dpeon dpdaon tng aktivoBoliag n mAnén tov popiov oroyou
odnyei oro Odvaro Tov KUTTdpOU.

Ytnv éppeon Opdon oynpatidoviat elevBepeg pideg pe tn padidbluon tou
vepoU Kat tn Opdon tng aktivoBoAiag ota pakpopodpta. Ot elevbepeg pi-
(ec Olayéovrtal oTo KUTTAPO Kat MPOKAAOUV GITAGUHIO TwV YNPLKOV OEGP®V
GE GNPAVTIKA POPLa-GTOXOUG, OIwg AGYou Yapn oTig Mpwreiveg ot eAevbe-
peg pideg avtidpouv e ta apvoléa kat omdve toug Mentidtkolg OeGPoug.
Ot ynpikoi Oeopol GToug 16TOUG KATAGTPEPOVTAL Pe eVEPYELEG TNG TAENG
Twv 5-7 eV 1Ly éva pwtovio X twv 100 keV napayet potonAektpdvio pe
KvnTikn evépyela mnepimouv 100 keV mou prtdvet yla va omndocet  1epinou
17.000 ynuikoug deopoug! Eutuxmg otny mpdén oradet pkpdg aptopog de-
opwv, ylatl o peyaiitepo 1mocootod evépyetag odevetat oe OleyépPGEL.

>10 1pito 61dd10, T0o Broynpikd otadto, n dtdoraon Twv SEGPOV MTPOKaA-
Aet aMoilwon tng Broynpikng katactaong twv popiwv mou priopel va odn-
yicet ce coBapn kuttapikn BAGBn (e1x.3.9).

Moproxég Buoynukég

petafolrég petafolrég

Eix.3.9. Bioynmko ordbio.

Télog oto Brodoyikd otddto ot Broynpikég petaBolég rmpokalovv kutta-
plkég petabolég mou obnyouv eite ce Bloloylkd amoteAéopata oToug
16TOUG Kat ta Opyava eite 6e oAdcwpa Brodoyika armotedécparta (e1k.3.10).
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Buoloywkd
OMOTELEGHLOTOL
16TOV KOl 0pyavev

Buoynpucég Kutropucég
petaBoréc petaforés

OMdocopa

Broroywd
OMOTELEGHLOTOL

F1x.3.10. Btodoyixo orddio.

Ta Brodoyikd amoteAéopata Olakpivovtal 6e dpeca Kal andTepa Kal o€
owpatika kat yevetikd. Ta dpeoa Blodoyikd amotedéopata ekOnAdvovrat
apéowg, OnAadn péxpt pepikéc eBdopadeg petd tnv aktivoBoOAnon eve ta
andrepa eKONAGVoOvTal e peyalitepo xpovo (pakpa AavOavouca mepio-
60¢). Ta owpartixd Bloloyikd aroteAéopata apopolv pévo Ta GWHPATIKA
KUTTApA eve) Ta YEVETIKA apopoUV Ta YEVETIKA KUTTAPAd.

3.4. BAantikég emoOpAcelg 6To KUTTAPO

To npwténacpa tou KuTtapou dev meptéxel o poplo otoxo DNA kat Oev
elvat oAU axtivoguaioOnto evey o mupnivag mou meptéyet DNA eivat oA
axtivoevaicbntog (k. 3.11), yua mapddetypa étav axtivoBoleitat povo 1o
npwtoniacpa, arattovvtat mepirou 10 Gy yia va mpokAnOet Odvatog tou
KUTTAPOU eve, Otav axtivoboleitat pdévo o mupnvag, amatteitat poig 1 Gy!

PrTiiw |

EuleAITED POy ALTTOO0

Eix.3.11. AktivogvaicOnoia nupiiva kat npwronddcparog.
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Ot Puck kat Marcus 1o 1956 kaAAiépyncav kUttapa amnd Kapkivo tou
TpaxynAou tng pntpag kat otn ouvéyela ta efébetav ce OHlapopeg OOGELG
axtivoboAiag. Katomv petpovicav tov aptpod arnoikiey mouv cynpartidav ta
kUttapa mou embiwvav (e1k.3.12).

Xwpig Mertpia YynAn
QKTIVOBOAIQ QKTIVOBOAIQ QKTIVOBOAIQ

— Ll

S=——

Anoikia KUTTapwyv

Ewx.3.12. Ileipapa twv Puck xat Marcus.

Meletavtag anmd Kuttapa 6nwe ovg kat baktnpidia i ypnoporotmvtag
aktivoBolieg mou mpokaloUv mukvoug ovtiopoug (uywnAng LET) ta arorte-
Mopatd toug €detfav pla ypappikn oxéon petall Twv KUTTtapwy 1mou embim-
cav kat tg 6dong. H ypaypikn napdotacn g 666ng Kat tng KUTTAPLKAG
emBiwong ovopddetat kaurmuAn emBiwong (e1k.3.13). Xta kOTtapa avtd Aot-
nov éva yronnpa tng aktvoboliag ce pla evatoOntn Oéon - otodyo 0Onyel
Apécwg oe KUTTaptkd Bavato (PoVTENO TOU eVOG OTOXOU-EVOG XTUITAPATOQ).

Kumrmanien
crifkuom

Ewx. 3.13. H kapoiAn
emBiwong ce anld Kvrrapa
givar ypapmkan. -\

i D
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H xaprAn enBiwong oe moAUnmloka kUttapa Omnwg eivat ta KUTtapa tou
avOporou N yla axktivoBolieg mou npokalolv apatovg tovticpoug (xapn-
Mg LET) mapouctddel pua apytkn meptoxn eAattopévng axtivoevatcbnoiag
rou ovopadetat @pog (e1k.3.14). Xta mhaicta g Oewpiag Tou otOYOU KAOE
TETOL0 KUTTApO €xel évav el0KO aplipd otoxwy, ot oroiot mpéret va adpa-
vorioinBolv ard éva N meplocdTepa Yrumnpata. Movo n adpavorioinon
OAwV Twv oTOXwv 0dnyel ce Odvato tou Kuttapou. Auti n BAabBn rmepiypa-
petat OnAadn arod 1o Povrédo Twv MOAAAIAGY OTOXYWV - VOGS XTUIINPATOG.

Rutropsn
EMEaarn

Eix.3.14. H KapniAn N
emBiwong oe nmoldvndoxa ",
KUTTapa napovcidlet ayo.

Ot BAamnrtikég emdpacetg g tovridoucag axtivoboliag 6to KUTTApPO
priopetl va aypopouv:
e kaBuotépnon otn pitwon,
e jecowaotkd Bavaro,
e avarapaywylkd Bavaro kat
® YPWHOOWHATIKEG PETABOAEG.

Ytnv kaBuotépnon Ttng pitwong avaotéAAetal n KUTTapikn Olaipeon yw-
pig va ennpeddetat n peTérnelta avarnapaymyikn wavotnta kat n embBiwon
TOU KUTTApPOU.

Meoowaoixos Odvarog (1 anodmtwon) ovopddetat o Kuttaptkog Bavarog
rou oupBaivel Katd Tn pecodPacn evey To KUTTAPO oTapatd va avarrapdye-
tat pe oxkond va emdoplioet t BAabn. H Sdon yia pecoypacikd Oavaro
e€apratat and 1o €i6og Tou KuTtdpou. Tevikd ta adtapoporointa Olat-
poupeva kuttapa eivat mo axtivogvaioOnta amnd ta dtapoporrotnpgéva Kat
pn Otatpovpeva KUTTAPA.
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O avamapaywyikég Odvarog éxel wG AMOTEAECPA TNV AVIKAVOTNTA TOU
KUTTapou va avarrapaydet pe to puotodoyikd tou pubpd adld pe dratnpn-
on tou petaboliopol tou.

YTg ypwpoowuatikés petaBoAég avikouv ot e0TIAKEG N YOVIOLAKEG pe-
TaANaelg Kat ot Ypwpoowpatikég otacIrdcetg. Ot XpwpOGWHATIKES PETA-
Bolég priopei va avinkouv ota dueoa n ota andtepa arotedéopata. Me-
taAAaén ovopdadoupe tnv ardétopn aAlayn Tou YeveTlkoU UMKOU n orola
Ogv umnpye Mplv Kat mou KANPovopeitat otov enopevo opyaviopd (petal-
Aaypévo yapetokuttapo) n ota Buyatpika kottapa (petaAlaypévo cwpato-
KUTTapo). MetaAAdletg priopet va rmpokaléoouv Staypopeg YNHIKEG OUGTEG,
1of, pukornddopata, ot petaboAég tng Oeppokpaciag kat n vmePHOHNG Kat
tovtidouoa axtivoBoAia. H axtivoBolia Oev mpokalel véo tumo petailade-
WV OlaPOPETIKO Ao aUTEG MTOU GUVAVTANE 6Tn Puon. Aev UTIAPYOUV HOVa-
Otata anoteAéopata and ™ dpaon g axktvoBoliag: otidnmote armodide-
tat otnv aktivobolia priopel va éyet dAAn attia. H axtivobBolia amhd au-
favel Tn ouyvotnta v peETaAlalewy Kat o aplipog twv petaAAdlewy eivat
avaloyog pe tn 66on kat tnv LET. H oyéon autn dev toyvet oe upniég O0-
oelg, OLOTL errépyetatl éva eidog Kopeopou Kat oe yapnAég doocetg, StdTL ot
BAabec priopolv va emdlopbHwbouv.

Y1g eotiaxés N yovidiaxés petarddéerg cupbaiver petaboln tng cUvOe-
ong evog yovidiou, n orota dev priopet va napatnpnOel dpeca pe to pi-
KPOGKOITo aAAd poévo éppeca. Ot ypwpocwpatikés Stacrdoelg dlakpivo-
vtat oe ydopata Kat Ge atuirieg. Xta ydopara n Ypwpativn Oe Opavetat
m\Npwg vy otlg arvmieg oupBaivel minpng Opavon evdg 1 dvo Ypwpato-
COPATWV PE avdpaAn avacuyKOAANon twv akpwv Toug Kat mbavn vrapén
Opavopdtwv (e1k.3.15).
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Ewx.3.15. Arvnieg piag Opavong (A) xat dvo Opavcewv (B).



H APAXH THX AKTINOBOAIAY XTA BIOAOTI'TKA YAIKA

H aktivoeuatoBnoia evdg 1otol n evdg opyavou efapratat Kupiowg amd
TNV aKtvoevatcnsia twv KUTtdpwy rmou 1o anotehovv. Optopéva dpyava
efaptwvrtal moAy ard KvTtapa mou dtatpolvrat cuyvd. X' autd ta dpyava
Ta anoteAéoparta g aktivoBoliag ekdOnAdvovrtat cuvtopa Orwe Adyou Ya-
pn 67O emBONANO TOU YaoTpevTEPIKOU Kat To Oéppa. ZUPPpwva e TOV VOO
Bergonie kat Tribondeau n axrtivoevaisbnota evog kuttapou eivat avdro-
yn g petaBolikng katdotaong tou aktivobololpevou Kuttdpou. TUpypw-
va Aotrov pe avtdv 1o VOpo,

e Ta vedTepa KUTTAPA Kat ot 16Toi eivat mo akrivoevaiodnra,

e Ta adtapoporointa KUTTapa eivat mo akrivogvaiodnta kat

e ‘Oco auvfavet o pubpodg dtaipeong tou KuUTTdpou Kat o pubpodg
avénong Twv oTwV 16co avfavel Kat n aktivoevatodnota.

Tn peyalUtepn aktivoeuatobnoia £xouv o AeppikdG Kat O alporromnTikog
10TOG eved TN peyaAUtepn aktivoguatodncia ota opyava €Youv To Aemnto
évtepo kat ta veppd. Tn pikpdTepn aktivoevatcnoia £xouv o 00TIKOG Kat
0 VEUPIKOG 10TOG vy Tn PIKpOTEpN aktivoevatcbnoia ota dpyava Eouv o
eyképalog kat n kapdd.

H evateBnoia opwg kabe 1otov 11 opydvou dev priopet va efetacbel arro-
Koppévn ard Toug 1eToug N ta Opyava 1mou 1o rneptBdAlouvy - xapaxtnpt-
otikd mapadetypa eivat n dStatopn tou vwtiaiou puelov. O vwrtialog pue-
AOG eivatl o TEPLEGOTEPO HLAPOPOITONPEVOS 16TOC KAl aroteAeitat arod
KUTTapa mou Ogv €Youv pUwtikn Opactnpidtnta, dpa avapéverat va €xet
pKpn aktvoevatebnsia. O vwtiaiog puehdg Opwg éxet Guvexn avaykn ard
ofuydvo kat atpa kat €tot peydAn 666N GTA TO®PATA TWV PLKPOV ayyei-
wv tou Oa npokaAécet oidbnpa, To oroio Ba odnynoet oe pelwon Tng pe-
taBiBaong Twv veupkdv woewv mmou avdloya pe tn O0éon tng BAABng prio-
pel va ekOnAwblel wg aduvapia ota KATw akpa, avalynoia KAIL

Ot YV®GELG pag yla ta arnoteAécpata 6Tov avOpwiio tng oAdGwpng n to-
mkng éxbeong eivat meploplopéveg Kat eivat IpPecou TUIIOU TPOEPYOLIE-
veg artd melpdpata ce dAAoug (wvtavoug opyaviGHoug Kal dpecou TUrou
arnd avporoug. Ot yvooelg dpecou turou rpoépyovtat arrd tv Oepa-
rmevTiki A OlayvwoTikn Ypnon aktivwv X kat y 6e avBparioug, amod ernay-
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yeApatikn ékBeon, arrd Katolkoug meplox®wv e uypnAn Puoikn aktvoBolia
Kat arrd toug embBudoavieg TwV aTOPIK®OV EKPALEWV.

Y1g nepurtwoelg pe Oegparrevtikn yprion aktivov X Kat y avikouv
acleveig mou exktébnkav oe aktivoBolia yia t Ogpareia aykulomontt-
KNG ormovoulitidag, mdbnong Tou TPLYwToU TG KeWPaAng, ureptpowpiag
Tou OUpou oe mmatdld, pactitidag ce yuvaikeg kat mabnoewv tou Oupeoet-
60Ug pe oo 131.

[Tnynn mAnpowoptov arotedovv kat ot acbevelg, otoug oroioug éytve
Otayvwotikn yprion tg ovciag Thorotrast rmou nepteiye padievepyod 06pto,
ol acBevelg pe MOAAAIA(G AKTIVOGKOIINOELS yia pupatioon, épBpua akti-
voBoAnpéva otn pntpa kat eBelovtég.

Xpnopeg minpowpopieg rmaipvoupe akdpn amnd tav ernayyeAparikn ékBeon
Apeplkavey AKTivodoywv mipty 1o 1930, epyaldpevev oe opuyeia oupaviou,
oe MUPNVIKoUg 6tabpoug, oe KUKAOTPO, 1 epyaldpevav e padlovoukAidia.

Kdatoikot neploxov pe vpnAn puoikn axtivoBolia eivat ot KATolkot 6To
Mavdpag kat v Kepdha twv IvOwwyv, otov Apaddvio, kat 6to Aberdeen 1tng
Ykwrtiag, érmou vndpyouv mlolicta KOtacHata padlevepymdv OUGLV.

H onoubatotepn BéBata mnyn minpowopiav eivat ot embudoavteg twv
atopikev exkpnéewv. Antd toug 350.000 xatoixoug tng Xipooipa Kat toug
270.000 tou Naykaocdkt emnBiwoav 82.000. H péon 6don aépog yla toug
enBiooavreg ntav 0.27Gy.

To mo yvwotd atvynpa eivat to atvynpa tou Chernobyl to 1986 mmou
opeddtav oe moAarAd avOporriva Aabn xat erepbacelg otnv acpain kat
avtopatorotnpévn Aettoupyia tou avtidpaotipa. H extivaén twv padilo-
VOUKAWSiwV 6Tov aépa mpokdAece éva padlevepyd VEPOS KUPIwG pE Kaiolo
137 xat 1610 131 nou ankwbnke oe dAn 6xeddV v Eupddnn. Xto atvyn-
pa autd 444 epydateg édabBav 66oetg amo 1-2 Sv evey 135.000 dropa ce pla
aktiva 30 km é\aBav 66cerg and 0.06 éwg 0.45 Sv.

H Spaon tng aktivoboAiag otoug (wvtavoug opyavicpoug HITopel va ma-
patnpnBel 6TO POPLAKO, OTO KUTTAPLKO KAl 6TO opyaviko erinedo. To KUT-
Tapo aroTeAeital Kuplwg amd vepd, Yeyovog Mmou éyel MOAU peydAn onpa-
ola otn peAétn twv anotelecpdtwv tng axtivoboliag. O 10vTiGpog Tou Ve-
pou ard v aktivoboAia ovopddetat padtoAucn Tou vepoU Kat €xel WG AITO-
télecpa t onploupyla Twv ynpikd, e€atpetikd SpacTik®yv eAeUBepwv prlov.
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H 6pdon tng axtivoBoliag oto xUttapo priopet va yivet pe apeco n e
éupeco tpomo. Tnv dpeon Opdon efnyei n Bewpia tou oTOYOU Bdocel Tng
orotag n axtivoboAia evarobétel evépyela oto 1610 10 Brodoykd popto
rou uvpiotatat t petaBoin. Tnv éppeon Opdon eényel n Oewpia Twv elev-
Bepwv pilov Bdoet tng omotag to Bloloyikd pdplo mou vyictatat tn pe-
taBoln, dev armoppowd arrevBeiag tnv evépyeta aAdd n BAaBn mpoxadeitat
éupeoa amnod ™ onploupyia eetiBepwv piddyv pe t paditdbAuon tou vepou.

H Brodoyikn BAaBn tnv oroia rmpokaletl n ovridouoa aktivobolia, prro-
petl va Otatpebet oe 4 6tddla - 610 PUGLKO OTAOLO, GTO PUOIKOXNPIKO OTA-
010, oto Bloynpikd 6tddto kat 6to Brodoyikd otadto. Ot Phamrtikég ermt-
Opacetg tng tovrtidouocag axtivoBoliag oto KUTTapo propel va apopolv
kabuotépnon otn pitwon, pecoypactkd Bavarto, avanapaywylkd Odvato kat
XPOPOOWHIATIKEG PeTaBONEG. ETIG YPWHOOWHATIKEG petaBoANég aviKouv ot
€oTlakég N yovidtakég petadAaelg kat ot Ypwpoowpatikés oltacmndaoelg. H
axtivoBolia dev mpokalet véo tUmo petaddfewv Staypopetikd and autég
[IOU GUVAVTApe otn puon. Aev undapyouv povadtaia arotedéopata amod tn
Opdon tng aktivoboAiag: otidnmorte amodiderat otnv akrtivoBolia priopet
va éyet dAn attia. Ot ypwpoocwpatikég Otacitdcetg dtakpivovrat oe Ya-
opata kat oe atuiieg piag n 6o Opavoewv.

Ot kapmUAeg embiwong propel va ypnotporotnbouv yla tnv avadetén
g axtvoevatcbnoiag &vog TUMOU  KUTTAPOU. XUPpwva HE TO  VOPO
Bergonie kat Tribondeau n axtivoevatcbnoia evog kuttdpou eivat avalo-
yn ¢ petaBoMKNG KataoeTtaong Tou aktivoBoloupevou KUTtdpou.

Ot yvooelg pag yila ta armotedéopata otov avhpwiio tng oAdGmwpng n to-
mkng éxbeong eivat meploplopéveg kat eivat éppecou tUIou ard IMelpa-
pata oe aAloug (wvtavolg opyavicpoug Kat apecou TUIou 6e avhpoIioug
a6 OeparrevTikn n OlayvwoTikn ypnion pe X Kat y, and emayyeApatikn éx-
Oeon, armd katoikoug meploydv pe uwnAn puotkn aktivobolia kat ard
TOUG emBLHoavVTEG TwV ATOPIKGV EKPALEWV.

[Toto amnd ta nmapakdtw éxet ™ peyaAitepn axtivoevatobnota otig akriveg X;

A, Aéppa

B. Tovadeg

I Oupeoeldng
A, Opbaipog
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H aMnlenidpaon tng tovtifoucag axtivoboliag kat tou DNA ovopadetat

o w

dpeon dpaon
éppeon Opdon
pnén decpwv
padtoluon

Ot neploodtepeg adAnlermdpacelg aktivoBoliag kat oty
yivovtat pe

o ow

TO VEPO

TOUG UOpOyovavOpakeg
TG NpwTeiveg

Ta VOUKAEIVIKA oféa

Ot neptocotepeg adAnlemopacetg petay aktivoBoliag kat UAng
eppavidovrat péow

o ow

g apeong Spdong
g éppeong 6pAaong
TWV VEVETIKOV KUTTAPWV
TWV IMEMTIOKOV OECPOV

H padtdduon tou vepoU rpokalel

o w

avénpévn axtiveuatobnoia twv 16THV ou aktivobolovvtat
petwpévn aktivevatodnoia Twv 16TOV 1mou axktivoBolovvrat
onploupyia erevBepwv prlwmv

Auon tou padiou

Kata tnv dpeon Spdon tng aktivoboliag

A.
B.

I

A.

npokaAeitat apéowg BAvatog Tou KuTtdpou

upiotavtat petaboAn Broloyika pdpla pakptd and ta
axtivoBoAnbévta Broloyika poépla

upiotatat petaBoAn to Biodoyikd popro mou axktivobBoleitat
npokalovvtatl ta pkpotepa Broloyikd amoteéopata

[Towa eivat n Bacikn apyn tg Bewpiag tou 6TdOKOU;

A.
B.

I

O nupnvag eivat n mo aktivevaicOntn dopn oto KUTTAPO

H emBiwon tou kuttdpou kabopiletat anod éva popto kAelol

H dpeon eivat mo emBAabnig and tnv éupeon d6paon

g axtivoBoliag

Ot e)etBepeg pideg péoa oto KUTTAPO eivat mo aktivevaioOnteg
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YUpywva pe tov vopo Bergonie xat Tribondeau moto ard

Ta MAPAKAT® OV LGYUEL,

Ta vedtepa KUTTApA Kat ot 1otot eivat mo axtiveuaicOntot

Ta adtaypopomnointa kUttapa eivat Aydtepo axtiveuvaioOnta
Auvénpévn petaBolikn dpaotnplotnta avfdvel v aktivevatcbnoia
AvEnon tou pubpouv Owaipeong Tou Kuttdpou aufavel

v aktiveuatobnota

> o

Ot yovidlakég 11 eotiaxég petadiaelg

A.  AVAKOUV OTa YEVETIKA AIToteAécpata

B. Avkouv ota Gpeod cwpatikd aroteAéopata

[T AVAKOUV GTa an®dTeEPa GOPATIKA aroteAéoparta

A, Aev éyouv oyéon pe v ékBeon otig aktivoBolieg

[Totog amod toug mapaxkdtw elvat o meplecdTEPO aktiveuaicbntog 101odg;
A, Vveuptkog

B.  xovdpog
I Aeppikog
A, Oéppa

Ot eAevBepeg pideg eivat

A.  popra pe peydin Sidpketa (wng
B. Opactikd popia

I akivOuva popla

A.  Broynpikot deopoi

[epimou 1o 15% tou Kuttdpou eivat
A vepo

B. Auriowa

I npwteiveg

A, voukeivikd oféa

H eféAMén tov otadlwv Blodoyikng BAaBng peta amod éxbeon oe
axktivoBolia akoloubei tn celpd
A, PUGLKO 0T1aAdLO, PUGIKOYNPIKO 6TAOL0, Broynpikd 6tddlo, Brodoyikd

otad1o

B. wuowd 6tdoo, Broynpikd 6tddlo, puctkoxnplkd otadlo, Broloyiko
otddto

I wuokoynpkd 6Ttddlo, puotkd otadilo, Broxnpikd otadio, Brodoyikod
oTad10

A, puclkoxnpikod otadlo, Broxynpikd otadlo, puotkd 6tddlo, Brodoyikd
otad1o
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Kata tnv aktivoboAnon tou U6atog mapayovtat Kupiwg popia

o

VOUKAEWVIKOU OE£0G
Otéyepong

Lovicpou

eAeuBépwv pLlov

E€aitiag tng éppeong 6pdong tng aktivoBoliag rapdyovrat

A.

B
I
A

ehetBepeg pideg
popla vepou
DNA

NPWTEVEG

To poptlo otdyog opiletat oav o poplo ekeivo

A.

B
I
A

oto orofo emopdet n aktvoboAia

10 orolo mapayet eAetBepeg pideg

rou éyet SeGpoUg Ot Omoiot PrIopovy va OIdGouv

rou éyet (wTikN onpacia yla n Aettoupyia Tou Kuttdpou

Ta kUptla popla otdyot 6to owpa eivat

A.

B
I
A

TO VEPO

ol udpoyovavOpakeg
ot npwTeiveg

t0 DNA

H eféMién twv otadlwv Brodoyikng BAGBng peta amo éxbeon oe axtt
voBolAia akolouBel tn celpa

A.

B.

omnactpo Secpwv, Bloynpikég petabolég, kuttapikés petaBoléc,
Brodoyikég petabolég
OTAG1IPo Secp®Y, KUTTApIkEG petaBoléc, Broynpikég petaBolég,
Brodoyixkég petaBolég
Broynuixkég petabolég, ondoipo Seopdv, KUTTAPIKEG petaBolég,
Brodoyikég petaBolég
Broynpikég petaBolég, kuttapikéc petaBolég, oridcipo Secpwy,
Brodoyikég petabolég

[Tolo ard ta mapaxkatw eYvet yia t petaldafioyovo dpdon tng

axktivoBoliag

A. H Opdon g axtivoboliag npokalei povadiaia anotedécpata
B. H axtwobolia aufavet tn ouyvotnta twv petalAdiewv

I H oyéon petaly 66ong kat petaAddlewv elvat ypappikn
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20. H éppeon 6pdon 1tng axktivoBoliag
A, eivat 1o anotéleopa aktivoboAnong twv popiwv DNA
B. efvat o xupilapyog tommog 6pdong tng axtivoboliag otoug
BroloyikoUg totolg
[ eivat to anmotélecpa tng aktivoBoAnong Bloloyikev pakpopopiwy
A.  elvat auti katd v orota npoxalovvrat ta Atydotepo Bhabepa

aroteAécparta
1 B 1. B
2 A 12. T
5. A 13. A
4. B 14. A
5 r 15. A
6 r 16. A
7. B 17. A
8 B 18. A
9 A 19. B
10. T 20. B
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