HAYYHOM BERY MEAVNUNHCKI PAKYJITETA

YHVBEP3SUTETA Y BEOIPAY

Ha cegHuum Hay4uHor Beha MegumumHckor hakynteta 'y beorpagy, oap»xaHoj gaHa
09.03.2017. rogunHe, 6poj 5940/09, nMeHOBaHa je KOMUCKja 3a OLIEHY 3aBPLLEHE JOKTOPCKE
AancepTtaumje nog Hac/loBOM:

»MapKepu reHOTOKCUYHOCTY Y XyMaHUM NMMpouMTUMa nepudepHe KpBU Kao
nokasaTesbl UHTep-UHAMBUAYa/IHE BapujabuiHOCTY Y OAroBOPY Ha Ae/ioBake
JoHu3yjyher 3payera‘

KaHampaata JeneHe Majuh, 3anocneHe y IHCTUTYTY 3a MeauumHy paga Cpbuje ,,Ap Aparomup
Kapajosuh“ y beorpagy. MeHTop je npod. ap AnekcaHgap N.C. MunosaHosuh, a KOMEHTOP
npod. ap VieaHa HoeakoBuh

Komucuja 3a oueHy 3aBpLUEHEe AOKTOPCKe AncepTalmje MMeHOBaHa je y cactaBy:
1. Mpod. ap Bepa bywesauku, npodecop MeguumnHckor gakynteta y beorpagy
2. Mpod. ap VieaHka Mapkosuh, npodecop MeguumHckor thakynTeta 'y beorpagy

3. Mpod. ap Aybpaska Josnunh, npotecop PakynteTa 3a NpUMerbeHy ekonorujy ,,®yrtypa‘“,
YHusep3nteT CuHruayHym, beorpag,

Ha ocHOBY aHanm3e NpuioXeHe JOKTOPCKe AucepTaumje, KOMUCH]a 3a OLeHY 3aBpLUEHe
[OKTOPCKe aucepTauuje jeaHornacHo nogHocy HayuHom Behy MeguuHCKor (hakynTeTa
cnepehu

M3BELLUTAJ
A) lNpukas cagp>xaja OKTOPKe guceprauuje

[JokTopcka gnceptaymja JeneHe Majuh HanmcaHa je Ha YKynHo 131 cTpaHu 1 noferbeHa je Ha
cnegeha nornae/ba: yBOA, UWBLEBW pafa, MaTtepujan u MeTofe, pe3ynrtatu, AMCKycwuja,
3aK/bydun 1 nutepatypa. Auceptauymnja cagpxu ykynHo 30 Tabena, 49 rpagukoHa un 14
CNNKa, Ka0 M CaXKeTaK Ha CPrCKOM W eHI/IECKOM je3uKy, npwore, 6uorpagujy KaHauaara,

MoAaTKe 0 KOMUCMUjX 1 CICAK CKpaheHULa KOpULLNEHNX Y TEKCTY.

YBOA cagpXku gemHnULmnjy n nogeny joHnsyjyhux spadera. HaBefeH je fetasbaH BPEMEHCKU
pegocneq hasa y henmju HakoH O3paymBarba, Ca NOCEOHVMM OCBPTOM Ha (hasy (IM3MUKKX,

(PM3NYKO-XEMU]CKMX N XEMMJCKUX, Ka0 1 (ha3y OMONOLLIKMX npoueca. Ha agekBataH HauvH cy
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onucaHa fejctBa joHM3yjyhmx 3padvetba Ha henmjcky membpaHy, henmnjcko jegpo w
ornomMonekyne. OnucaH je 1 NPoLEec HacTaHKa PeakTUBHUX KUCEOHWYHUX pajmKana, HUX0oBO
[lejCTBO Ha OMONOLIKM aKTMBHE Monekyne y henuju, a gat je U getabaH NpuKas HajsuLle
MpoyyaBaHMX PeaKTUBHUX KWUCEOHWYHWX pafukana. YBOA CafpXW WM OMUC UM MexaHu3am
HaCTaHKa LMTOreHeTUYKMX OLTehera Koja ce CTBapajy Mnof AejCTBOM 3payerba Ha FreHeTUYKU
matepujan — ,cneunduuny Mety y hennju“. NMocebHa naxra nocseheHa je NPUMEHN 0BUX
LUMTOreHeTUYKNX napameTtapa y AMjarHOCTUYKE W MPOTHOCTUYKE CBPXe W, C TUM Yy Be3M,

610403UMETPUjU N PAAMOSIOLLKOj 34PABCTBEHO] 3aLUTUTMW.

Takohe je npukasaH fgeTasbaH OCBPT Ha Aocafalltba Ca3HaHa Be3aHa 3a 6MOMOLLKM OAroBOp
Ha [ejcTBO 3padyerba. IMoped TpaguuUMOHaIHO KOPULIhEHUX LMUTOreHETUYKMX OGMoMapKepa,
jacHo je anocTpodmpaH 3Havaj NPUMeHe BUOXEMMJCKMX MapaMeTapa OKCUAATUBHON cTaTyca Y
MPOLEHM jauMHe OAroBopa Ha 3payere Y PYTUHCKOj Mpakcu paguosollke 34paBCTBEHe

3aWWITUTE, &M U Y CNyYajy HeXerbeHUX BaHpeaHKX gorahaja.

Lin/beBn pafa cy npeunsHo gedmnHucaHn. Cactoje ce of yTephyBarba MHTep-UHAMBUAYATHE
BapunjabmnHOCTK y OArOBOPY Ha 3payere npaheweM rojase LUTOTEHETUYKMX OGMOMapKepa y
(PYHKUMjU anivukoBaHe [03e KpO3 (opmupare [03HO-3aBMCHUX KpWBa; OfapehuBama
nokasatesba OKCUAATMBHOI cTaTyca 1 yTBphuBarwa UHTep-UHAUBUAYaIHE BapnjabuiHOCT Y
OAroBOpy Ha 3padverse, Kao W yTBphMBarba Kopenauuje LUTOreHeTUYKMX Oromapkepa
[lenoBara joHM3yjyher 3paderba W MokKasate/ba OKCMAATMBHOP cTatyca Yy (yHKUnju

al/InKoBaHeE [03€ 3payvetra.

Y nornae/by MaTepujasi M MeTOAe je HaBefeHO [a Ce pagu O eKCrepuMeHTaIHOM
NCTPaXXMBaky CrpoBefeHOM Ha VIHCTUTYTY 3a MeanuuHy paga Cpbuje. [eTasbHO je onucaH
HauVH MHTEpPBjyMCarba OHOPA-UCMIUTAHMKA, KPUTEPUJYMI 33 YKIbYUerE, Ka0 U KPpUTEPUjyMU
38 UCK/byyewe U3 CTyAmje. Y OBOM MOr/iaB/by MpuKasaHe Cy W OMLWITe KapakTepuUCTUKe
MCNUTMBaHe nonynauuje TtabenapHo M rpapuykn. HaeefeH je HauuMH Y30pKOBaka, Orncer
03paymBaH-a y30paka KpBu, Kao 1 MoCcTyrnuu ca y3opuuma Ao ussohera aHanmsa. Onucade cy
N LUTOreHeTUYKe N GroXemujcke MeTode KopuliheHe y ekcnepuMeHTy. OBa cTyauja je
CrpoBefeHa y Cknagy ca XeNlCvHLIKOM [ek/apaunjom, a ogobpeHa je u of ctpaHe ETuukor
Komuteta MeamumHekor dakynteTa, YHusep3uteta y beorpagy. CBu ucnuTaHuum cy
NH(OPMMCAHN O feTa/bUMa UCTPaXMBara W Jasn Cy MUcaHu MpUCTaHakK Mnpe yKbyyewa y
cTyaunjy. Mogaum of 3Hauvaja 3a NPoLeHy reHeTUYKMX U 6roxemumjckux owTeherba 1 NpomMeHa

CTaTUCTUYKM cy 06pafheHn, NpuKasaHn TabenapHo M rpauykn 1 06pas3noXeHn, y cknagy ca



NPYPOLOM aHanM3npaHnx Bapujabnn. CBW CTATUCTUYKM MpopayvyHu ypaheHu cy nomohy
copTBepckor naketa Statistical Package for Social Sciences, SPSS 17.0 statistics (SPSS Inc,
IBM, USA), a BennymMHa A03HO-3aBMCHOI OAroBopa LMTOreHeTMUKMX Mapametapa nomohy
cojTBepa 3a MpoueHy fo3e UM (uTOBarbe KoeuumjeHaTa [LO3HO-3aBUCHUX KpUBa,
DoseEstimate v.5.

Y nornae/by pe3ynTaTtu AeTa/bHO Cy OMWCAaHM W jacHO TMpPeACTaB/beHU CBU [06UjeHN

pe3ynTaTu.

[MCcKycrja je HanucaHa jacHO W MpernedHo, y3 Nprkas nogaraka Apyrux UCTpaxkmBara ca

ynopeaHnM nperneaomM AobujeHnx pesynrarta JOKTOPCKe ancepTraumje.

3aK/byuyLK CaXXeTO NprKasyjy HajBaxXHMje Hanase NPOMCTEKNe N3 pe3ynTarta pada, a y cknagy

ca NOCTaB/bEHUM LN/bEBUMA UCTPaXKMBaH-A.
KopuvwheHa nuTtepaTypa cagpxu cnmcak og 165 pedepeHun.
B) KpaTtak onmc nocTUrHyTnx pesynrara

Pe3ynTat UMTOreHeTUYKNX aHanm3a (4UUEHTPUK TECT U MUKPOHYK/EYC TecT) Jo6ujeHn y
0BOj CTYyAMjX MOKasan Cy NOCTOjawe UHTEP-UHAMBUAYASTHE BapWjabUIHOCTL Y (hopMupaky
LMTOreHeTUYKNX napaMeTapa — GULEHTPUYHNX Y NPCTEHACTMX XPOMO30Ma U MUKPOHYK/eyca
npy UCTMM [03aMa 3payverba, Y3 KOHCTatauujy Aa ce faneko maka BapujabunHoCT yoyasa y
opmuparby AMUEHTpUKA Yy nopehewy ca MUKPOHyKneycuma. [puHocu 06e BpcTe
brnomMapkepa He Mokasyjy CTaTUCTUYKM 3HaYajHO OACTYNawe Of OUYEKMBAHUX BPEeLHOCTU Mpu
[aToj [03K1, HATU Y OfHOCY Ha pedepeHTHe BpeAHOCTM (3a y30pKe o3payeHe ca 0 Gy). Huje
yTBpheH yTuuaj nona, CTapocT¥ HUTU TEHOTOKCMHA W3 [LYBaHCKOr AMMAa Ha WHUMAEHLY
LUMTOreHeTUYKNX napameTapa. CKOpO CBM aHaM3MpaHW UWUTOreHETUYKU napameTpu
nokKasasim cy [03HO 3aBMUCHO MoBehate Y4YecTaslocT. YOueHa je CTaTUCTMYKM 3HavajHa
pasnunka (p<0.001), Kako y yyecTasiocTMMa LMTOreHeTUYKNX napameTapa npu fosm og 0 Gy,
Y OLLHOCY Ha 03payeHe y30pKe, Tako 1 u3mel)y y3opaka 03payeHnx pasmynTum gosama.

[JeTasbHa aHanmMs3a nokasasna je Aa WM3BECHW [LOHOPU MMajy BULLUE WM HUXKE Y4YecTasiocTu
HEKMX LMTOreHeTUYKMX MNapameTapa, Y OAHOCY Ha rpyrnHu npocek npu ofpeheHoj [o3u
3payera, TayHMje [a OAroBOpe [OHOpa KapaKTepulle MOCTOjakbe WHTep-MHAVBUAYaIHE
BapunjabunHocTu. MNMocmaTpareM nojefMHaYHKX Y4ecTasiocTn obe BpCcTe G1uomapKepa Ha CBUM
f03aMa 3payerba MOXE Ce YOUUTU MU3paKeHa WHTep-UHAMBMAYaSHA BapujabUIHOCT Ha

HajBULLOj ansiMkoBaHoj fosu (3 Gy).



Y cny4yajy WHTep-UHAMBWUAYaNHe  BapujabunHocTM  npaheHe KpPo3  NPOUEHTYalHy
3aCTYMN/beHOCT AOHOpPa Ca BULLUMM WM HUXXMM OArOBOPOM Of MPOCEYHOr, 33 Y4ecTasocT
AVMUEHTPUYHUX W NPCTeHacTMX Xpomo3oMa Ha fgo3m o O Gy youaBajy ce [Be
CreunguyYHOCT: NpBa je CKOpo NOTMYyHO OACYCTBO OBMX 6uomapkepa (ckopo 90% foHopa
nva 0 guueHTpuka/puHrosa Ha 1000 aHanmM3mpaHux metadasHuUx Qurypa), a Apyra,
CNefCTBEHO, OACYCTBO UHTEP-UHAMBUAYaIHE BapujabWUIHOCTKL 3a OBaj napameTap npu 4atoj
[031. 3a CBe Apyre anjvKoBaHe [03e 3padetba MOXE Ce YOuMTW [0oCTa BWCOK npoueHart
[OHOpa Ca Y4ecTasiocTUma AWMLEHTPYKA U PUHTOBa G/IMCKUM MPOCEKY W TEHEPa/IHO, Mare
M3paXeHa WHTEp-MHAMBMAYaHA  BapujabUIHOCT Hero WTO je TO Chyyaj ca
MUKPOHYKneycuMa. Ca nopacTom fo03e pacTte W MpoueHaT OoArosopa 6/UCKUX TPYNHOM
npoceky 3a o0ba napameTpa W yoyaBa Ce TPEHA CMakera rpyrnHe BapujabuHOCTW,
N3PKEHN|U 38 AULEHTPUYHE XPOMO30ME HEro 3a MUKPOHYK/eyce. [opeherem AULEHTPUK U
MUKPOHYKJ/IeyC TecTa, youaBa Ce pas3/ivka y BpeLHOCTMMA KoeduumjeHaTa KaimbpaunoHux
KpuBa Cca BULLUM BPeAHOCTMMA KoeduumjeHTa O (KOjU ONWCYyje TPeH Ha HUXUM [o3ama) 3a
MWUKPOHYK/eyC TeCT, U BULLMM BPeAHOCTMMA KoedmumjeHTa 3, KOju onucyje TpeHA Ha BULLIM
[03ama, 3a MLEHTPUK TeCT.

Brioxemmnjckn napameTpu OKCUAATMBHOI CTpeca Y aHTUOKCUAAHTHOT O4roBopa, aHa/M3npaHu
y 0BOj CTyamju 06yxBaTajy: KOHUeHTpauujy ManoHavangexvga (MDA) n 3aBpLUHUX
OKCUAATMBHMX npofykata npotemHa (AOPP) - nokasaTe/be OKCMAATMBHOI CTpeca U
KOHLEHTpauujy eHsmMma cynepokcug aucmytase (SOD) n katanase (CAT), kKao napametpe
AHTMOKCUAHTHE 3aLlTuTe.

CrartucTnyka aHannsa no nosy nokasana je BuLle cpeatbe BpegHocTu napametpa SOD (0 Gy)
n MDA (0.75 Gy) Kog npunagHuka mywkor u napametpa CAT (0.75 Gy) Kog ocoba
YXEHCKOTI nona. ¥ OfHOCY Ha KaTeropujy KOH3ymuparba Lurapera, oBa CTyavja npoHaiunia je
CTaTUCTUYKM 3HaAYajHO BULLE BpeaHoCcTU napametpa AOPP (0.75) n MDA (1.5) u (3) kog
nywaya. Ceu aHaM3MpaHn NapameTpu OKCUAATUBHOI CTpeca Y aHTUOKCUAAHTHOT O4roBopa,
Kao M OKCUAATMBHOI CTaTyca, MoKasaln Cy CTaTUCTUUKM 3Ha4ajHy [03HO-3aBUCHY MPOMEHY
KOHLeHTpauuje.

AHanmM3a nojeAMHaYHMX BPEeLHOCTM MOMEHYTMX MNapameTpa, &l W aHaimsa rpyrHe
BapnjabMnHOCTV Ha CBUM [03ama 3payera Mokasana je M3paXkeHy WHTEP-UHAMBUAYaHY
BapujabUIHOCT, BULIE MPUCYTHY Y O4HOCY HA OHY KOHCTATOBaHy KO[ LMUTOreHeTUYKMX

napameTapa.



Y 04HOCY Ha XUBOTHE HaBUKE UCMUTAaHUKA, He MOCTOje CTAaTUCTUYKYM 3HaYajHe pas/ike HU 'y
jedHoOM of npaheHNX napameTapa OKCMAATUBHOI CTpeca.

3a cBe aHaM3MpaHe MapameTpe rpynHa BapujabWUMHOCT Yy OArOBOPY Ha [enoBare
JOHU3yjyhnx 3payerba Merba Ce ca NMopacToM arnsimkoBaHe fo3e. Y CKagy ca KoeguumjeHTuma
Bapujaumje, jacHO ce yo4yaBa [a je rpynHa BapujabWIHOCT, NpeAcTaB/beHa y4yecTanowhy
OVUEHTPUYHUX U PUHT Xpomo3oma (napameTtap D+R), Mama, a y30pLm XOMOTeHNjU Y OJHOCY
Ha BapnjabUIHOCT M3paXKeHY KPO3 BPEAHOCT OCT/INX aHA/IM3UPaHKX napameTapa.
HenapameTapcka KopefauuMoHa aHasm3a nokasasia je, Ha CBakoj Of anjvMKoBaHuUX [03a
3payera, MOCTOjake MO3UTUBHMX Kopenauuja u3Mehy UMTOreHeTUUKMX MapaMeTapa U
napamertapa umutoctase. Mano je YouYeHWX CTATUCTUUKU 3Ha4ajHUX Kopenaumja usmehy
LUMTOrEHETUUYKMX N BUMOXEMUjCKMX MapaMeTapa, AOK Kopenauuje 6Guomapkepa [enoBarba
3payera (OVMLEHTPUYHMX U MPCTEHACTUX XPOMO30Ma U MUKPOHYK/eyca) ca 61OXeMujCKUM
napaMeTpuma OKCUAATMBHOI CTpeca, aHTMOKCUAAHTHOr Ofrosopa W OKCuAaTWMBHOI/
AHTMOKCUAAHTHOr CTaTyCca, HICY YOUeHe.

Ocm wWTo cy nopeherwem pesyntata CBUX MPUMEHEHUX TECTOBA YOYeHe WHTep-
VHAVBUAYaNHe pa3/IKe Yy OAroBOpY LOHOpa Ha 3padyerbe, 6e3 063vpa Ha anankKoBaHy A03Yy
3payera M MeTOA KOjUM je OAroBOp M3paXkeH, T-TeCT 3a HE3aBMCHE Y30pKe MokKasao je fa
untoreHeTykn (HRRp:r, HRRyN) W MapamMeTpu Koju Onucyjy OKcuaatvMBHA oluTehena
(HRRwmpa, HRRy1os, HRRaopp), Ka0 M MapameTap KOjuU OMucyje CBeyKYMNHW OAroBop -
HRRovERALL, VMAjy BULLE CPefre BPeAHOCTM Y Fpynu LOHOpa Ca BULIMM OLrOBOPOM Of
npoceka, AOK napameTpu aHTuokcupaHTHe 3awtuTe (HRRsop, HRRcat HRRtas) uMajy
BULLE NPOCEYHE BPeLHOCTW Yy TpynuM ocoba ca OAroBOPOM HWDKUM Of MPOCEYHOr.
KopenaunoHa aHanM3a oB/X napametapa noTepAunia je Hanase T-TecTa, a U OYeKMBara Kaja
je OLroBOp Ha 3payerbe y MUTawy — LOHOPWU NOLUMjer aHTMOKCUMAAHTHOr cTaTtyca, uuvja je
OCHOBHa Yy/i0ra 3aliTuTa 0f, PeakTUBHMX pafuKasia HacTainx o3paymsareM henwvja, nokasam
cy Behu cTeneH uUMTOreHeTMYKUX owrTeherwa U OypHUje OAroOBOPWUAM HAa O3payvMBam-e.
HacynpoT wurMa, rpyna goHopa ca 60/b0M aHTMOKCMAAHTHOM 3allTUTOM, NOKasana je HUXu

O[IrOBOp Ha 3payetbe 0 OYEKMBAHOT Mpu AaTOj A03MW.

Ll) YnopeaHa aHann3a IOKTOPCKe ancepTalmje ca pesyntaTuma 13 nutepatype

[0 faHac ce HujegHa cTyamnja n3 06n1acTy paguonoLlke 3aluTuTe HMje 6aBuna KOHKPETHOM
nNpo6/1eMaTMKOM KOHCTaTOBaka WHTEp-UHAMBUAYaSHe BapujabuUnHOCTM Yy  BpeAHOCTMMA

CTaHJapAn3oBaHNX GMoMapkepa U UCTPaXXMBakeM Y3POUHMKa 0Be BapujabunHocTu. MocToje,
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MehyTUM CTyamje Koje cy obpaaune rnojemHe acnekTe 0BOr UCTpaXKMBara. Tako Cy cpefha 1
rpaHNM4He BPEAHOCTU aHa/IM3MPaHUX LMTOreHeTUYKMX MapaMeTapa Yy cariacHocTM ca
BpeAHOCTUMA J06MjeHUM 3a npunagHuke onwTe nonynauunje Cpbéuje (Majuh n cap., 2016) n
ca nojauuma Koje je, y oksupy Banvgaumje metoge 3a CBMN TecT, o6jaBmo Fenech (2007).
BpegHoctn fo6ujeHe o03paumBarbeM Yy3opaka Yy OBOM eKCMepUMeHTY Yy cKnagy cy ca
»ETATIOHOM" — KanmbpaumMoHoM KpuoM Jlabopatopuje 3a 6MOLO3NMETPUjY N LUTOrEHETUKY
WHctutyta (Majuh n cap. 2014), n3paheHoM M Ba/gOBaHOM €KCMEPUMEHTATHO U TOKOM
mefhynabopaTopujckmx nopehera, unjn je Jlabopatopuja akTUBHU YYECHUK.

OfCcycTBO pas/iMke Y yYecTaslocTMa YKYMHOP 6poja MUKPOHYK/eyca y OAHOCY Ha nof,
CTapoCT M HaBMKY KOH3yMupaka LurapeTa, Koje ce objallHaBa cacTaBOM UCMUTMBAHE rpyne,
ymja je npoceyHa crtapoct 30.45 + 10.43 roamHa, uma noTnopy y apyrum crtyamjama (Fenech
n cap. 1994; Fenech 1998; Fenech 2011; Jones u cap 2012; Hando 1 cap. 1994; Battershill n
cap. 2008) koje nosehaHy WHUMAEHLY MUKPOHYK/eyca Ko 0coba >XeHCKOr nosna
o6jallHbaBajy enMMUHaLMjoMm X XpoMO30oMa Koju ynasu y cacTaB MUKPOHYK/eyca, a Taj ce
MPOLLEC Y 3HAYajHNjOj MepU 0YeKyje TeK MOSIOBUHOM MeTe [eLeHuje XMBOoTa.

NuTepaTypHn  nofjaunm  Koju  roBope O  yTuuajy Uuurapeta Ha  YyyecTasocT
MWUKPOHYK/eyca/XpOMO30OMCKMX abepauuja cy pasnimumtin 1 yecto onpedHn (Fenech 2011;
Bonassi u cap.; Donmez-Altuntas n cap 2012) ann je KOHayaH 3aK/by4ak [a ce CTaTUCTUYKN
3Ha4ajHo noseharwe MHUMAeHLE owTehera MOXe OYeKMBaTU KOZ 0cob6a Koje nyLle BuLle of,
30 uurapeta gHEBHO, Te Cy f06MjeHM Nojauuy o yTuULajy KOH3ymuparba LurapeTa, y cKiagy ca
NCTpaXKMBarMMa 06jeMbeHNUM y MeTa-aHanmM3e (Bonassi 1 cap. 2011).

[o6ujeHn nogaum o LO3HOj 3aBUCHOCTW YYECTaNIOCTM LMTOTEeHETUYKMX NapameTapa y cKnagy
Cy ca CBMM [0 cafja CnpoBefeHVM WCTpaXuBawbWMa Yy 06nacTv paguobuonorvje wu
paguonoLke 3awTute (IAEA 2010; IAEA WHO 2011). Hanme, AMLEHTPUYHM U NPCTEHACTM
Xxpomosomu (napametap D+R) jow ce o paHux 60-TMX roguHa NpoLUior Beka KopucTe y
O10J03UMETPUjCKE  CBpXe. buoposumeTpuja npefcTaB/ba  METOAONOrNjy  npopadyHa
ancopbosaHe [03e joHM3yjyhux 3payera nomohy npuHoca 6romapkepa (QULEHTPUYHMX U
MPCTEHACTMX XPOMO30Ma U MUKPOHYK/IeYca), [OOMjeHMX U3 XyMaHUX nnMdouuTa nepudepHe
KpBY — Manux ,,ouonowwkmx posmmertapa“(lIAEA 2010; IAEA WHO 2011; Silva-Barbosa u
cap. 2005).

Wako Ha npBW nornes uspaxeHa WHTep-UHAMBUAYaNHa BapujabWUIHOCT Ha HajBULLIO)
anjMKoBaHOj [031 OACTYMa Of OYeKMBaHOI Haniasa, MOXe Ce 06jaCHUTU UCLPMIbMBAHEM
MexaHu3ama aHTMOKCUaHTHe 3awwTute Beh npu fo3un of 1.5 Gy, npu Yemy Ha fo3m og 3 Gy

yNory y OAroBOpPY Ha 3payetbe Urpajy penapaTuBHY MexXaHU3MW. HorxoBa (yHKLMja 3aBUCH
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o4 nonumopm3aMa reHa KoOju YYecTBYjy Yy penapauunju pagvjaumjoMm  y3poKoBaHUX
owrTtehewa Monekyna AHK, Tj reHeTuuke npegucnosvumje, Koja ce U cama OAJIMKyje
BapujabunHowhy ¢ 063MpoM Ha 6pOoj reHa YK/bydeHMX Yy OBe npouece u 6poj moryhumx
reHotunosa (IAEA 2010; IAEA WHO 2011; Lehnert 2007).

CKOpOo MOTNYHO OACYCTBO AUUEHTPUYHUX U PUHT Xpomo3oma (ckopo 90% foHopa uma 0
AnueHTpuka/puHrosa Ha 1000 aHanm3vpaHux MeTadasHUX urypa), Kao u 0ACyCTBO UHTEp-
NHAMBUAYaNHe BapujabunHOCTK 3a 0Baj napameTap npu gosm og 0 Gy ce Mory 06jacHUTK
crneunUYHM NOPEK/IOM 0Be BPCTE CTPYKTYPHUX XPOMO30OMCKUX abepaumnja. OBe nNpomeHe
CKOpPO Cy MCK/bYYMBO MH[YKOBaHe CreuuuYHUM MHTepakumjama joHusyjyher 3paderba ca
reHeTMYKOM MaTepujasiom U 13 TOr pas/iora UM je y4yecTasiocT y onwToj nonynauymju (T3B.
»background value*) jegHaka Hynu (IAEA 2010; IAEA WHO 2011). Mame nspaxkeHa UHTep-
VHAVBUAYaNIHA BapujabuIHOCT 3a AWULEHTPUKE HEro LUTO je TO Cly4aj ca MUKPOHYK/eycuma
ob6jalltberbaBa Ce MPUPOLOM HacTaHKa U 6asaiHMM yyecTasiocTuma 06e BPCTe FeHeTUUKMX
brnomMapkepa — 3a pasIMKy Of AULEHTPUKA, MUKPOHYK/IeYCHM MOry (Mako Yy Maw0j Mepun) 6UTK
NHAYKOBAHN U HEKUM XeMUJCKMM areHcuMa ersoreHor u eHgoreHor nopekna (IAEA, WHO,
2011; Fenech, 2007; Fenech n cap. 2011; IAEA, 2001) ocum TOra, 6asasiHe y4ecTasoCcTu
MUKPOHYKneyca Bapupajy og 0 - 40 Ha 1000 aHann3mpaHuxX BUHYKNeapHUX num@oumnTa Ha
HMBOY ceeTcke nonynauuje (IAEA, WHO, 2011) (y Cpbuju og 0-15 Ha 1000 6uHykneapa, ca
npocekom og 8.31 + 3.88) (Majuh n cap. 2016). Ocum HaBeAeHUX NUTepaTypPHUX nogataka, v
Heke of ckopawwrunx ctyaumja (Majuh n cap. 2014; Majuh n cap. 2016; Antunes u cap. 2014,
Mdller n cap. 2001) rosope y npunor pesynrarvma fo6MjeHUM Y 0BOM UCTPaXXMBatby - fa ce
NHTEP-MHAMBMAYaHA BapnjabUIHOCT Y OArOBOPY Ha 3payere MOXe 60/be NAEHTUPNKOBATU
MUKPOHYK/NeyC TeCTOM Hero npaherem Y4eCcTanoCTV [AMUEHTpUKa Yy mMMmdouuTmMa
nepugepHe Kpsu.

Mnak, ouekmBaHO, ca MopacToM [03e pacTe M NpoLeHaT OAroBopa 6/IMCKUX rpynHOM Npoceky
3a 06a mapameTpa ¥ yo4aBa Ce TPeH[ CMarbera rpynHe BapnjabUIHOCTU, U3PaXKEHUjU 3a
AMLEHTPUYHE XPOMO30Me Hero 3a MUKpoHykneyce (Majuh n cap. 2014; Majuh n cap. 2016;
Antunes 1 cap. 2014; Muller u cap. 2001).

JegHo op Moryhmx ob6jalltbera CMakera pynHe BapujabUNHOCTU 33 AUUEHTPUKE W
MUKPOHYK/IeyCe je MexaHu3aM HMXOBOI HacTaHKa — OBEe MPOMEHE CYy CKOpPO eKCKY3UBHO
NHAYKOBaHe CMOXeHUM WHTepakuujama joHusyjyhux 3padera ca monekynom AHK, gok ce
OMOXEMMCKN napameTpy MOry akTUBMpaTM U pagvKaiuma Y3poKOBaHUM HEKUM ApYrum
areHcuma (Bolzan n cap. 1997; Lee n cap. 2007; Lipecka n cap. 1984; Winterbourn v cap.
1975; Ceballos-Picot n cap. 1992; Bolza'n n cap. 1993; Larramendy un cap. 1983; Bolza'n u

7



cap. 1993), He caMo 3pauerseM, 360r 4yera cy, 6e3 063Mpa Ha M3PaKEH [03HO-3aBUCHM
OAroBOp, pPenaTvBHO HECMeuudUYHM Yy OfHOCY Ha LUTOreHeTUYke OuOMapkepe -—
MUKPOHYK/eYCe N ULEHTPUKE.

YoueHa pasnnka y BpefHOCTMMa KoeuumjeHaTa KanmbpauvoHMX KpuBa 3a SULEHTPUK W
MWKPOHYK/eyC TecT Takohe ce cnaxe ca nutepatypHum nogaumma ((IAEA 2010; IAEA
WHO 2011).

NuTepaTypHU nofauy 3a aHamM3paHe GMOXeMUjCKe NapameTpe Y Heo3paveHM y3opLmma cy
Pa3IMUNTU N YECTO KOHTPAAMKTOPHW, LUTO Ce [AeNIOM MOXe 06jaCHUTK pasnvkama Yy
KopuwheHUM MeToLama UCNUTUBatba EH3MMCKe aKTUBHOCTM U BEIMYMHOM Yy30pKa (Lipecka u
cap. 1984). Heku aytopu (Lipecka n cap. 1984) npoHawnu cy BULLE CPeAHe BPeLHOCTM
napametapa SOD n CAT Kog ocoba XXEeHCKOr nona, 0K HEKW HUCY [AETEKTOBaIM Pa3/inKe
mehy nonosuma y oM napametpuma (Ceballos-Picot 1 cap. 1992; Bolza'n u cap. 1993).
HujegHa ctyaunja, mehyTum, He HaBoAM Moryhe y3poke pas/ivke y gatum napameTpuma mehy
MosioBMMa, HWUTK MOCTOjate eBEeHTYa/IHOr K/AMHWYKOr 3Havaja. MehyTum, ynpaBo O0BY
pasfIMKy UCTPaXXMBauM CMaTtpajy jefHUM Of Y3pOYHMKa YTBpheHe WHTEep-UHAMBUAYaSTHE
BapujabunHocTy y nocmatpaHum (Bolzan n cap. 1997; Lee n cap. 2007; Lipeckawn cap. 1984;
Winterbourn n cap. 1975; Ceballos-Picot 1 cap. 1992; Bolza'n n cap. 1993; Larramendy u
cap. 1983; Bolza'n n cap. 1993). 3a napamerap MDA 1 nogaun y 0BOj CTyAWjU, anu U
NNTEPaTYPHU Nofauu, yKasyjy Ha BuLle BPeaHOCTM Kog Mnafux npunagHuKa MyLIKor nona, y
OHOCY Ha npunagHuLUe >KEHCKOr nofa CAMyHux roauHa (Janero m cap. 1990),
o6jawraBajyhn  pasnMKy BULIECTPYKMM W3BOpUMa MasnoHavangexmga (ocum nuinuaHe
nepokcugauuje): NpoLecom akTneaymnje TomboumTa 1 CMHTE30M TpombokcaHa (Janero u cap.
1990; Meagher n cap. 2000; Nightingale n cap. 2001), Ka0 N WMHTEH3UBHUM (U3NYKNM
akTuBHocTUMa (Alessio 1993; Sanchez-Quessada 1995; Vargas 2013) . Hekun uctpaxmsauu
HaBOJe 1 [a Cy pa3/inKe Y HUBOY eCTpOreHa y3poK BULLMX BPeAHOCTU MasIoHAMANAeXMAa KO
npunagHuka mywwkor nona (Borras u cap. 2005; Vinawn cap. 2005).

Y ofHOCy Ha KaTeropujy KOH3ymupara Lmraperta, oBa CTyauja MpoHalsia je CTaTUCTUUKK
3HavajHO BumLle BpegHoCcTM napameTpa AOPP (0.75) n MDA (1.5) n (3) kog nywayva. OBu
pe3ynTaTu y carfiaCcHOCTU Cy ca HefaBHO cnpoBefeHUM ctyamnjama (Altuntas un cap. 2002; Isik
u cap. 2007; Chavez n cap. 2007), oK jefHa CTy/AMja HaBOAM [ja KOH3ymMuMpatbe Lurapeta He
YyTUYe Ha OKCUMAATMBHU N aHTMOKCUAAHTHM 6anaHc Kop 3apaBux ocoba (Lykkesfeldt 2007).
[yBaHCKN AUM CafpXy BENNKY KOMUYUHY pajukana y racoBuMToj WU 4BPCTOj (hasw, ann u
APpYrux oKcugaHaTta Koju MOry y3poKoBaru OKCUAATUBHM cTpec. Mepera aHTUOKCMAaHaTa,

Kao MapKepa OKCMAATMBHOI CTPeca, KOHCTAHTHO MoTBphYjy Aa nyluadn nate of MoBuULLEHOT

8



oKcuaaTMBHOr cTpeca y nopehewy ca Henywwadnma (Lykkesfeldt n cap. 2003; Lykkesfeldt
cap. 1996; Lykkesfeldt n cap. 2005; Lykkesfeldt n cap. 2006; Poulsen n cap. 1998). Kako
nyLwaym nMajy v nolrje HaBnke y UCXpaHu y OHOCY Ha Henyllade, AeTa/bHUje CTyauje Koje
Cy nopeaune yHOC HyTpujeHaTa, nokasane cy fa ce 6ap ButamuH L| n B—kapoTeH ce
yKnawajy nywereM (Lykkesfeldt n cap. 2000; Dietrich n cap 2003). 3aTo ce nyLwaym 4ecto
y31Majy 3a pediepeHTHY nonynaumjy KOHTUHYyMpaHo eKCroHOBaHYy er3soreHOM OKCUMAATUBHOM
cTpecy in vivo (Lykkesfeldt n cap. 2000). ¥ 3ak/byuyky, MDA no3uTMBHO Kopenupa ca
nyLlwayknM cTaTycom. BapmnjabunHoCT y MTepaTypHM Mojaluma BepoBaTHO je Y3pOKoBaHa
Be/IMKMM 6pojeM KopuwheHNX aHaMTUYKUX npouedypa. MehyTum, Kako je y nuTawby
JelHOCTaBHa aHanM3a, Npenopyka je MaloHAvandexus pasMaTpaTi y CBET/Y CKPUHWHT
Mapkepa okmgatusHux owrtehewa nununaa (Lykkesfeldt n cap. 2000). OacycTsBo Kopenauunje
OCTa/IMX MapKepa OKCMZATMBHOI CTpeca KOoJ Myllaya y OBOj CTYAMjU MOXe ce 06jaCHUTK
penaTMBHO MasiobpojHOM rpyrnom ocoba, Koje Ko3ymunpajy HajsuLue fo 20 uuraperta AHEBHO.
Y 0AHOCY Ha XMBOTHE HaBUKE UCMMTaHUKA, He MOCTOje CTaTUCTUYKM 3HaYajHe pas/ivke HU 'y
jeiHOM op npaheHMX napameTapa OKcuaaTuBHOr cTpeca. Objallbere HanasuMmo y cacTaBy
NCNUTUBaHe rpyne y Kojoj 4OMUHMPajy AoHopu ca 3apasnm (30 of 56) 1 ymepeHo 34paBum
(25 of 56) >XMBOTHMM HaBMKama, KoOje MofpasyMeBajy 34paBy WCXpaHy, CMakbeHO
KOH3yMUpare aJIkoxosa, yMepeHy ai KOHCTaHTHY U31YKY aKTUBHOCT.

CBM aHanM3npaHy napameTpy OKCMAATUBHOI CTpeca NoKasa/i Cy CTaTUCTUYKM 3Ha4ajHy
[03HO-3aBMUCHY MPOMEHY KOHLEHTpaLuje, WTO je 04eKrBaHO C 063MPOM Ha MpUPOLY M TOK
XEMMjCKNX peakLmja no o3payrBarby 61MOMOsEKYa YNjOM pa3rpaghoM HacTajy aHam3nmpaHm
napametpu (Lykkesfeldt n cap. 2000; Stark 1991; Fukai v cap. 2011; Halliwell u cap. 2004).
OpncyctBo Kopenauunja y opMupary KOHLEHTPaUUj U YYecTanocTU OGUOXEMUJCKMX W
LUMTOreHeTUYKNX NapameTapa y 34pasumM hennjama Hanase objallitbere y nUTepaTypu: HUBO
owTehera monekyna HK je y cTawy paBHOTeXe M3MeRy CTeneHa OKCUAATUBHOT oLTeherba
N CTeneHa yKnawara fesnja nomohy mexaHusama penapauumje (Halliwell n cap. 2004,
Englandu cap. 2000). Heke of okcupaumjom owTteheHnx gopmu Guomonekyna (MMnugHu
nepokcuan) ce metabonumwy 6p3o (Halliwell n cap. 2004; Englandu cap. 2000). OkcngoBaHm
NPOTENHN Ce ferpagupajy npoteasama fasieko cnopuje. Tako, Yak 1 fa cy CBM GMOMOEKYN
y hennju owrTeheHwn, CTeneH 1 BpeMe nojaBe 6ruomapkepa OBakBMX OLUTehewa MOXe Beoma
mHoro aa sapupa (Halliwell n cap. 2004; Englandu cap. 2000). 3ato je Hemoryhe younTtu
OMPeKTHe Kopenauuje m3mehy nojaBe nojefuMHUX 6GMOMapkepa OKCUMAATMBHOI oOLluTehera
bvomosnekyna n 6uomapkepa owTehewa reHeTUYKOr martepujana nog yTuuajeMm 3padera,

HAPOUMTO Y eKCMePUMEHTAIHUM N Vitro ycnoBrMa, orpaHuMyeHor Tpajatba. Ca apyre cTpaHe,
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KopenaumoHa aHasm3a napameTtapa Koju onucyjy 04roBop NoTBpawa je Hanase T-TecTa, a u
OYeKMBarba Kaja je OAroBOp Ha 3payere Yy nuTawy — LOHOPU NOLIMjer aHTUOKCUARHTHOT
craTyca, 4vja je OCHOBHA Yy/iora 3awTuTa 0f peakTVBHUX paguKaia HacTaInX O3pavnBaHem
henunja, nokasanu cy Behu CTeneH UUTOreHeTUYKMX owwTehera U BypHUje 0A4roBOPUIM Ha
o3payvBare. HacynpoT muMma, rpyna foHopa ca 60/b0M aHTUOKCMAAHTHOM 3aliTUTOM,

MoKasana je HVK1 OAroBOp Ha 3pauete Of, OUEKMBAHOT MPU AATOj A03M.

) O6jaB/beHN pajoBm KOjU YMHE [Ie0 LOKTOPCKe aucepTaumje

1. Pajic J, Rakic B, Rovcanin B, Jovicic D, Novakovic I, Milovanovic A, Pajic V. Inter-
individual variability in the response of human peripheral blood lymphocytes to ionizing
radiation: comparison of the dicentric and micronucleus assays Radiation and
Environmental Biophysics 2015; 54 (3) : 317-325

2. Pajic J, Rakic B, Jovicic D, Milovanovic A. Construction of dose response calibration
curves for dicentrics and micronuclel for X radiation in a Serbian population. Mutation

resear ch/Genetic toxicology and environmental mutagenesis 2014; 773 : 23-28.
E) 3ak/byydak (06pasnoxere Hay4yHor fornpuHoca)

[JokTopcka guceprauuja ,,Mapkepy reHOTOKCUYHOCTM Y XyMaHUM IuM@ounTuma nepudepHe
KPBM Kao MoKasaTe/byl WHTep-UHAMBUAYa/IHE BapwjabuiHOCTU Yy OArOBOPY Ha [eNoBare
JOHu3yjyher 3payera” KaHauaarta JeneHe MNajuh, npeAcTas/ba OPUTMHATIHW HAYYHW JONPUHOC
y 06nacTn pagunjaunoHe 61Monornje 1 Hanasn NPakTUYHy NPUMeEHyY y 061acT paamosoLLKe
34paBCcTBeHe 3awTuTe yonwTe. OBOM MUIOT CTyAUjOM je fo6GWjeH BpefaH WHCTPYMEHT
rmomohy Kora Ce MOry HacTaBuUTW WCTpaxuBarba Be3aHa 3a NpOLIMPUBaHE CrnekTpa
BroxemMmnjCKMX napameTapa 1 ycrnocTaB/bake HOBUX BaTepuja TecToBa Koju he ce KOpUCTUTU
y AeTepMUHauMju pPagvoCeH3UTUBHOCTU M CBONewY Ha MUHMMYM HeXe/beHUX edekata
eKcno3uumje y U3noXxeHoj nonynaunjun, 6e3 063mpa Ha BPCTY 1 Y3POK 13/arama.
OBa [oOKTOpCKa Auceptaumja je ypaheHa npema CBUM MPUHLMNMMA Hay4HOT UCTPaXMBaHba.
LinrbeBn cy npeunsHo AeuHUCAHN, HAyYHU MPUCTYN OPUTUHAIAH U NaX/bMBO M3abpaH, a
MeToo/0rMja paja caBpemeHa. Pesyntaty cy npernegHo M CUCTEMATMYHO MNPUKasaHW U
[OMCKYTOBaHW, a U3 kUX Cy 13BefeHV ogro.apajyhu 3ak/by4upm.

Ha ocHOBY cBera HasefeHor, 1 uMajyhu y Buay focafallbi HayuyHW paj KaHavaara,

KoMmucuja npefnaxke HayyHom Behy MeauumHcKor dakynteTa YHuBepauTeTa y beorpagy aa
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npuxeatn [OKTOPCKY AucepTtaunjy JeneHe lMajuh v ogobpu eHy jaBHY ofbpaHy paau

CTULatba akafieMCKe TUTY/e JOKTopa MeAMLIMHCKMX HayKa.

Y Beorpagy, 10.04.2017.

UnaHoBM KOMUCKje: MeHTOp:

Mpod. ap Bepa ByreBaukm Mpod. ap AnekcaHgap MwunosaHosuh
Mpod. ap ViBaHka Mapkosuh KomeHTop:

Mpod. ap Ay6paska JoBmuumh Mpod. ap VeaHa HoBakoBuh
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