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1. rroAArlu o KoMIrcvtJI[
Opran xoju je rrMeHoBao ronruczjy: Hayuno-nar)raBHo rujehe Me4uquncxor Qaxyn'rera YHuaepsllrera y
Ea*oj Jlyua

laryru IrMeHoBaBa xouuurj e : I 4 . I 2.2023 . rcrAr{ He

Bpoj oanyxe : 18 I 3 .981 I 23

rlrauoen xouzcuje:
1. Mapnja Maruh I naupe4Hn

I npoSecop
I Mearurrcna r.r Krr4HuqKa

| 6uoxery4[4
flpesune u nue 3sarre Hayurro noJbe n yxa uayuua o6nacr

MeAuunncxu fiaxyrrer Yuueep3urera. y Eeorpa.{y I upe.qcjeaHnx
Ycranona y xojoj je 3aflocrrer{-a @ynrqlrja y rorrruclrju

2. Pasxo llkp6nh I pe4or*
I npo6ecop

I 
ouR*u*ororurja u

I TOKCHKOJTOTHIa
flpesuve u uue 3sabe Hayvrro noJr,e r yxa nayvua o6,racr

MeAuunHcxu daxynrera Ynusep3rrrela y Banoi Jlyun | "ru,Yc'ranona y rojoj je 3anocrreu-a @ynxulrja y xorraucuju

3. Pa,uocrae fajanun I 
p..orr, I flarorornja

I npofiecop 
I

flpe:uve u uue 3sal6e Hay.tto noJbe il yNa nayvua o6:racr

Meruruuncru 6axyrrera Ynraeep3ureta y Iiarroi Jlyqu I oru,
Yc'ranona y rojoj je 3anocneH-a Oyrmulrja y rorraucnju

4. BecHa hopzh AOIICHT I MeauuuncKa r,r KluHr4qKa

| 6uoxernrnja
flperuue n uue 3sa*e Hayurto noJr,e r.r yxa uayvna o6racr

MeAuuzucxu fraxynrer yHuBep3rrreri) y BeorpaAy | ,ru,
Yclanosa y xojoj je 3anocJreril-a Oynnunja y xor',rucuju

5. Barra BzAoeuh I aou.r, I xynn,,ru rel{errrKa

yHHBEP3t4l'ET y EAIbA nyqH
M E/IH Ur{ rr C KH OAr{y/rTET 64 ISA /tryr(A

IIltrnr.,r,e rrrr:



flpe:rnue u ulre 3saH,e Hayuxo noJre a yxa Hayuua o6lacr

Melr.rquncru daKynrera Yuunep:urera y EarLoi Jlyuu I ,ru,
Ycrauoea y xojoj je sarroc:ren-a Oynxrruja y roruucuju

2. rroAArII,I o cTyAEHry
I4ue, nue je4Hor poArrreJba, npe3uMe: ){furra (fopan) paar,rh Cas}rh

.{aryu pofema: 11.07.1992.

Mjecro H ApxaBa pobera: Earra Jlyxa, PC/ElrX

2.1. Cryanje rlpBor urlKJr)'ca IrJIlr ocHoBne cryAlrie rrJrrr rrHTerptrcane crynrie

fo.uuua yiluca: 20|| f'oAuna 3aBpuerKa: 2017
llpocjeuna oqieHa
roKoM crylwja: 9.17

YHuaepsnrer: Yuunepszrer y Bamoj JIyqra

(Daxylrer/u: Me4uquncxu $axynrer

Cryalrjcrlr nporpaM: MeAuquna

Cre.reHo 3BaEe : AoKTop MeAr,rqlrHe

2.Q. Cryaru;e Apyror qrrKJryca [Jrr MarrrcTapcKe cTyAHie

foAuna y[nca: loAuna 3aBp[erxa: flpocjeuua r:qleHa
roKoM cryxtja:

Ynunepsurer:-

(Daxyrrer/ra:-

Cryaujcxu nporpaM:

Hasnr :aapuHor paAa Apyror ufix]ryca r,rJrr{ Marrrcrapcxe re3e, garyu o46paue:-

YNa Hay.rHa o6lacr 3aBprxHor palla Apyror qr,rKJryca r4Jrlr Marr.rcrapcKe re3e:-

Creqeno 3Barbe:-

_2.LgfyAgi! fpelef rr rrxrlyca

foAuna yru4ca: 20t9
Ep<i ECTS
ocTBapeHr{x Ao
cala:

flpocje.rHa oqleHa
roKoM cryarlja: 9.s8

Oaxylrer/ra: MeArauuucrsr $axynrer

Cryarjcxu rporpaM: Euoue4uquHcKe HayKe

2.4.rlpllKas H:ryqHux ll crpyqHrrx paAosa cryAeHTa

PB I tloaauu o pe$epeuur.r Kareropujar
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Radi6 Savid Z, Cori6 V, Vidovii V, Becarevid J, Milovac I, Relji6 Z,
Mirjani6-Azadi B, St tie R, Gajanin R, Matii M, Simi6
T.GPX3rsS1774l2 Polymorphism Modifies Risk of Upper Urothelial
Tumors in Patients with Balkan Endpmic Nephropathy. Medicina
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Ilpuuaquocr paAa yxoj Hay'uruoj o6lacru xojoj npuuaAa rpeAMer
Hcrpaxr Barba AorTopcxe 4ucepraquje & HE

PE floAaqra o pe(:epeuqn Karenoprja
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polymorphism with susceptibility to Balkan endemic nephropathy.
Book of abstracts. Congress of geneticists in Bosnia and Herzegovina
with international participation, 2023 : 69 - l.

Ilpuna4nocr paAa yxcoj ua5,uuoj o6.nacru xojoj upuuaAa rrpeAMer
ucrpaxrrBarba AoKTopcKe Ar{cepraquje & HE

PE floqaqu o peSepenqr.r Karenopr.rja

4.

Vidovic V, Novakovi6 I, Damnjanovid T, Radi6 Savi6 Z, Vidovid S,
SmUie R, et al. Galectin 3 rs4644 gene polymorphism is associated with
metabolic traits in Serbian adolescent population. J Med Biochem 2023.
https://doi.otgl 10.5937 liomb0-47 I 80

Ilpuuaguocr paAa yxoj uay'unoj o6.nacrn rojoj npunaAa rrpeAMer
Ilcrpaxrr Barba AoKTopcxe 4ucepraqnje AA HE

PE lloAauu o pe$epenqra Kareropuja

5.

Mirjanic-Azaric B, Stankovic S, Nezic L, Radic Savic Z, et al.
Analysis ol' redox status and HDL subclasses in patients with
lymphoma and the associations with FDG-PET/CT findings. Front.
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values of clinical decisions of hypothyroidism measurement by three
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Ilplrna4nocr pa,qa yxoj nayunoj o6.nacru xojoj upuuaAa rrpe,qMer
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AA HE

PE floAauu o pe$epeHqr.r Kareropzja

7.

Vidovid V, Bedarevi6 J, Radi6 Savi6 Z,laarid A, Vidovi6 S, Milovac [.
The Prevalcnce of VKORCI Alleles in ihe Population of the Republic
of Srpska, Bosnia and $lerzegovina. S(ripta Medica 2023;54(2):175-
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HcrpaxrrBarl,a AoKTopcxe 4ucepraquje

AA HE

PE lloAaqrl u pe:$epeuqr.r Kareroplrja

8.

Paguh, )(.. Ka,ruuvh, A., Mapuh, [. I{sa3osu y 4ujarurocruqu
$n6pouycxy'JrapHe 4.rcnna-:uje. 36opnr.rx caxeraKa v usa6paHnx
pa,qoBa y qje.nuHu, lle'na rr,tefyHirpoAHr.r KoHrpec AoKropaa MeAr,rrIHHe

Peuy6rurce Cpnqxe, Teclnh, 2017 : 25-3

llpuuaguocr pa,qa )ry(oj nayunoj o6nacru xojoj rprrrraAa rrpeAMer
rrcr paxr{ Barba AoKTopcne Ar{cepraqnj e

AA HE

PE floAauu r.r peSepenqra Kareropuja

9.

Paquh, )(., Kaluuuh, [., Mapuh, [. Pujerrca KJraHr4qKa npe:eHraqnja
<fu6ponrycx)'rrapHe 4ucma:uje )' yHyrparrrboj xapornguoj apreprajz.
36opuun coKeraKa w uza6parunx paAoBa y qjelnnr,r, flern
nrelynapo4Hr,r KoHr-pec AoKropaa MeAHrrHHe Peny6luxe Cpnqrce,
Tecruh, 2017:187-l9l

Ilpunagnocr pa,la yxoj nayuuoj o6.nacru rcojoj rprrraAa rrpeAMer
rrcrpaxrrBarba AoKTopcKe AHcepraqnje

AA HE

3. yBOAHI,I A[rO OTIJEHE AOKTOPCKE ArrCEpTArIlrJE
Hacros noKropcrce Auceprauuie: l{CilIITI4BAf$E ilOBE.SAHOCTI,I 11'OJIIIMOI?@il3AMA
|ET{A 3A P\:T'Y'JTA7'OPHI: I,T K,17'AJ]ATI4L{KE AHTI,TOKC:T,1/]AHTT{.8 I'IPOT'I:I4HE CA

P 14.: ? U KO I\,1 3 A H,4 C 7' A H A K I; AJI KA H C' KE E H,q E luIC K E H E {D P O I I A 7' l4.I 11'

flg1qHo uore u yxa ua),qua o6lacr: IVleAraqr.rucrca 6rzoxenauja

,IIaryN{ npuxgararba reMe AoKTopcKe auceprauuje ra 6pojesu oaryxa olrosapa-iyhux oprana
qlauuua u YHnnep3r{Tera:



08.02.2023. roAr,rHe, Odnyrca IIa. eujetta Meduquucrcoz Qarcynema y Eartoi JIy4u

o uMeHonahy Kouucuje sa oqjeny rcaududamaa, meue u t4eHmopa dorcrnopcrce

ducepmaquje 6poj 1813.13412023. 13.03 . FoAuHe, Odnyxa o yceajaruy I'Isejerumaja

rconucuje sa oqjeuy nodo6uoc:mu cmydeuma, u ucnyrbeHocmu ycroga 3a JveHmopcmBo 3a

uspady dorcmopcrce ducepmatluje 6poj 18/3.2

Vuuaepsumema y Baruoj Jfy4u o Caenacuocmu

712023. 30.03.2023. roAuHe, Odnyrca Ceuama

ut4eHoeatuy Rouucuje sa otlieuy nodo1uocmu

rcaududama, meMe u tvteHmopa dorcmopcrce rur4uj e 6poj 021 04-3.668-44 123.

Kouucuje 3o oqieuy ypafieue doxmopcrce14.12.2023. roAI,IHe Odry,xa o LtileHogqtu.

duc epma4uj e 6poj 1 813.981 123 .

florcropcxa 4racep'raqnja KaHAHAara AP. uel Xase PaAuh Caeuh je uanucaua JIaTHHUqHLIM

nHcMoM, $onrorr,r Times New' Roman, ser.u cJroBa 12, ca npopeAoM 1.5, $oprr,rar 44. Ha

noqerKy 4ucepraqr,rje HaJIa3I,I ce 11 Herry crpaHa, a ro c)/ HacJIoBHa crpaHa

AorffopcKe 4ucepraqr,rje Ha cpncKoM I,I

j*uxy, 3axBiulHr{qa u cagpxaj.

jesrargr, pe3LIMe Ha cpncKoM I,I eHUIecKoM

Ha rcpajy gucepraquje luara3v ce 4 crpaue xoj HHcy HyMepvca:r,e, a rcoje caApxe:

-Euorpa$rajy KaHAHAara

-flornncauy usjaey o ayropcrBy

-flornucany ltzjasy xojorvr ce ornaurhyje
gr.rcepraquja yuuun j anHo AocryrHoM

-flo'rnlrcauy Hgjaey o ayreHTuqHocrH ITITaM

florcropclta 4ucepraqmja uanucaua je Ha 98

u 239 pe$epeHqn. Csaxo rlornaBJbe je

[orJraBJbe no4ujereuo je y nexonl,IKo lry

AoKropcKe 4ucepraquj e npegcran,'re n je

l. Yeoa (crp. 1-30)

2. Ifursesu (crp. 31)

3. Marepuja,r H MeroAe licrp. 32-40)

4. Pe:yrraru (crp. 40-64)

5. fllrcxycuja (crp. 6a-75)

6. 3axryuqu (crp. 7 5-771

7 . Ilrareparypa (crp. 77 -95)

Jlacrpa cxpaheuuqa (crp. 96-98)

Hr.rBep3urer y Eanoj Jlyuu aa ce AoKropcKa

r{ eJre rcpoH cre eeps uj e Ao K'l'opc Ke 4 r,rcepraquj e

r,r caApxu 7 norrtasJba,25 cttuxa, 13 ra6e.rra

Nrv cy cna rr,refyco6Ho nonesaHa. CsaKo

.rKu o6r,ubexeHux qierurua. Ca4pxaj oBe

HM TIOUIABJbLIMA:
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4. yBOA U IIPEIJIEA JIIITEPAT) PE

Pa3rosu g6or xojpx je npeaygflo ucTpaxr,rsaH

Y cajeray qlrrbeHlrrle aa je Peny6nuxa Cpr
ne$ponarujy (BEH), Kao r{ Aa apucroJrox}r

oKcr.rAaruBHr.r crpec xoju je npucyraH roKoM

BalrtIry yJrory y HacraHKy n nporpecrajr.r EEH,
nonrauop$u3aMa reHa eH3r,rMa yKlbyqeHnx y r
eH3rrMe ca px3rrKoM 3a HacraHaK BEH. .{ocryr
yno3r,r y HacraHKy ra pasrojy EEH cy penarLrE

BHttre ce jaama rexma Ka nepcoHrrJrlr3oBaHoM

uefy rcojurr,ra je u EEH, ruro 6u Monro Aa Aorl
npahemy o6omerulx oA EEH yt EEH-yg
noruuopQrE3aMa r-eHa xoju yuecrnyjy y nem(
MorJro 6, lu lonpuHece ugenru$urcoBarby
noMorHy y npoqj e uu rrHTep- r,rH?qr{Br,r,ry aJrHHx

BEH nosesaHr..rx ryMopa roprber yporear.ljyrr,ra

flpeal{er ucrpax}rsarba:

Y Veody oBe AorcopcKe Ar,rceprarruje gera;r

ca ocBpToM Ha TyMOpe ropBer ypr,rHapHor

errHleMlroJrorrrxu noAarlu u .qe$uuucaura $arr
floce6na naxrba.qara je apncroaoxnjcxoj rucr
Be3r{, ofr}rcaHH cy MoJreKyJIapHrr MexaH}r3MI,I

onou neQporoKcrrHy lr beroBe 6raorpancQol
yrrecranocr yporeJrHux ryMopa xo4 o6orselu:
TyMopa H aprrcroJroxujcxe KrrceJruHe. [era.r
crpecoM: oIItrcaHH cy MexaHr,r3Mr,r cTBapalba

oxygen species, POC) y EEH pr y'rrEqaj a

4rac<lynrqujy u HacraHax POC. 3arr.rrr,r je aeS
It KaTaJIr.lTuqKrIX aHTHOKCHAaHTT,TX npOTeI{Ha,

factor 2), KEAPI (eurur. Kelch-like ECH-as
(GSTP), rrryrarlroH rrepoKcr.rAa3e (GPX) u Iv
rroBe3aHocr ca BEH. Iloce6ua rtuKrLa [ocB(
KEAPI, GSTPI, GPX3 u MDRI reHa Ir rbnxo
JrxTepaTypr{ HeMa rroAaTaKa o noBe3aHocTr,r n
pr{3HKoM 3a HacraHaK EEH, oKcHIaTHBH

nporHocrr,rqxou snauajy xoA 6olecHaxa ca EE

Ifwoeeu AoKropcKe glrcepraqrje cy npeqlr3r
je aa ce ucnura gr,rcrpr,r6yry.rja nonuuopQ
GSTP IAB (rsl695), GSTPAI CD (rs1138272)

e:

)Ka eHAeMcKo no4pyuje sa Eaarancxy eHAeMcKy

cKa Kr.rcenrua (enm. Aristolochic acid, AA) u
rera6orasr4a oBor He$poroxcuHa Mory aauuajy
l4 eem.rnor je suauaja 6uro ncnurarn noBe3aHocr

era6oruaaM AA, xao u reHa 3a aHTHoKclrAaHTHe

HLr Jrr4TepapHr.r rroAarlu o nuxonoj uoreHqujannoj
{o ocr(yAHr,r. Lllra rulue, nocJbeArrr{x roAr.IHa cBe

[pr{cry[y erv oJroruKn KoMrrJreKcHr,ru 6olecrau4
uuece 6raroopenaenoj guj arHocruqu, [porHo3 H r.r

)yxeHr,rx ryMopa. flpeua roMs, r,rcrrr4rr,rBarse

oJrlr3My AA u o46paHr4 oA oKcHAaruBHor crpeca
roreuqujalnrzx 6uouaprcepa roju 6u uouu 4a
paiur.rKa, Kao r,r pn3r.rxa o6onujenarba oA EEH ra

roje onucaua Ealxancna eHAeMcKa He$pouaruja
TpaKTa Ha repeHy BEH. ,{aru cy najHoazjr.r

)pl,r pu3lrrca snauajHz 3a HacraHax osor o6oJbelba.

Jrr,rHu Kao najeax<nujeu y3poqHlrKy EEH. C ruM y
{zpraHxa cro6o4Hr,rx paAHKaJra HaKoH r.r3Jrarar6a

uraqzje y opraHr.t3My. Ysr,rrraajyhu y o6sup rehy
o,q EEH, onucana je u y3porrHa Be3a yporenHr,rx

Ho je onncaHa v sesa EEH ca oKcraAarHBHtrM

)EAKTINBHI,IX KI{CEOHI,ITIHI,IX BPCTA (EHrA. TCACIiVC

rNcroroxujcKe Kr,rceJrr,rHe Ha Mr{Toxou4prajaaHy

ruucana je crpyKTypa u Oynrrluja perynaropHr.rx

Nrf2 (enrn. Nuclear factor erythroid 2-related
ociated protein ./), rnyraruoH rpaucQepa3e nr.r

DRI (eurn. Multidrug resistance ./), re rruxona
hena je reHcKHM raprnjaqrajaua y orcaupy NrJ2,
roj y4pyxeHocrr{ ca EEH. Ilpeacr:anrseuo je 4a y
raurr,ropSvsaua Nr/2, REAPI u GPX3 u reHa ca

rM Seuorunou v r6r4xoBoM norenqujalHonr
J, xao nu ca ryMopr,rMa yApyxeHr{u ca EEH.

> 4etpuurEcaurE u jacHo HarrcaHa. flprra qr,rrs 6rao

rcal.a KEAPI (rs1048290)" NrJ2 (rs6721961),
GPX3 (rs9l774l2) w MDRI (rs1045642) rena
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.py*, xao u 6olecHI'IKa roju cy pa3BvlItll

ce ucnl,Ira yruqaj nonrarraop$rasal,ta KEAPI

rs1695), GSTPAICD (rs1138272), GPX3

3a HacraHaK EEH u ryMopa yporennjyrrla'

je 6uo vt ,tcrrvffurv e$erar GSTPIABCD

jy, nocle4ruu \r4nb je 6uo vcnuffatrt La tv
Ha pI,I3I{K sa HacraHax EEH'

npprnor qurbeHlrqe 4a henujcxu trlera6olugau

jV roja sa nocJbeAl'Iqy I'IMa crBapane

oKcraAarl'tBHor crpeca flope.4 nojauane

in vitro je uorasano aa AA AoBoAI'l I{ Ao

(Bunel et al., 2016). Illraaurue, oKcI{AarI'IBHI'I

ry6yna 6rura cy eBI4AeHTHI'I KoA flalroBa

ty6ynoroxcuqHocr noBe3aHa ca cMaIbeHoM

2020; Bunel et al., 2016)' ,{arse, oBaKaB

BHTaJIHtlx 6uolourxux MaKpoMoneKyna,

et al., ZOl4). ,{HK rnloxe 6wrs pr ALIpeKrHo

I, npousro4a 6uorpauc$oprnrauraje AA,

.,2014). flogsaro je la osu aryKrI'I AoBoAe Ao

ryMop cynpecopcKl'Ix reHa, Te cy BeoMa

(Olivier et a1.,2012\. Ca lPYre crpaHe,

snauajny ynory y ourrchemy 6y6pexHor

a|.,2022). flocleAmux roAHHa npuJloxeHu cy

rjane BEH. Hauue, aAYKrl{ AHK ca AA u

v cy y y3opIrI'IMa MaJIHTHo usuujenenor rKIlBa

(Leung and Chan, 2015; Schmeiser et al',

rrr.,IHe aHTI,IoKcI4AaFITHI'I eH3I'IMI'I urajy 6 a:aluy

Nrf2 (enu. Nuclear factor erythroid 2-

et al., 1996). Koa cBlax oBI4x nporenHa olrl,lcaH

r{Ma cMa}beHy unu u:rraujeBeHy aKTHBHOCT, a

(Ozawa, 1997).

2-relatecl factor 2/Ketch-like ECH-associated

iux cucreua peAoKc xoMeocra3e y heluju, gott

aHrr{oKcI4AaHTHI4x nporer'rHa (Canning

Nrf2 yrnaauou ocrqie y uuronnasMrl Kao

MelynEnr, y BIatxKy POC ra enerrpo$uluux

rf2 us6jerana y6urnurunaqujy, MI'IrpI4pa y jeapo

elements) Ha MorleKyrly AHK (Horie et al',

rjy rena 3a BeJII'IKLI 6poj auruoKcl'IAaHTHI'Ix

rnyrarl4oH peAyqa3g_ LI_ rnylarlgH

xoA 6olecul4Ka ca BEH ll npHnaAHI'IKa

ryMop roplber yporenrajyrr,ta' fipyru qurs je 6uo

(rs1048290), NrP (rs6721961), GSTPIAB

(rs9l774l2) u MDRI (rs1045642) na

flopeg rora qI'IJb oBe AoKropcKe AI'IcepraIrI4

xarlJlortlrloBa Ha pu3I4K 3a HacraHaK BEH' Ha

nocroj u KyMyJIarI'IBItu e$erar IIcII'ITI'IBaHI{X

Bellrrur 6poj erccnepl'tMenraJlHl{x cry.uuj a

AA yx-rryuyje cJloxeHy uera6olrury

Kr.rceoHuqHl,Ix clo6ognux paAuKana Yr

rpoAyKlluje clo6oAtrux paAI'IKaIIa, y

cMalbelba aHTUOKCUAaTHBHOT Kanaql',ITeTa

crpec u ounehena elureJlHux henraja u

TperLIpaHI4x AA. Moryhe Aa je yrpaBo

aHTr.roKclrralrrHoM axtueHoruhy (Anger et

nopeuehaj peAoKc xoMeocrzne AoBoAlI Ao ot

yxnyuyjyhu ra ffiK (Chiang, 2010; Schmei

ourrehena noa Yllqajerr'r N-

rcoju t[oprrrllpa aryKre ca,{}IK (Schmeiser et

KapaKrepucrl,IqHl'Ix A.T -> T:A tpaucre

MyrareHr,l I,I MOry Aa [oKpeHy npoqec KaH

oKcI4AarIrBHr{ crpec I{3,BBaH AA trloxe

rapeHxlaMa y EEH (Anger et al', 2020; Antot

AoKa3H o noBe3arlocrlz eKcrto3I'rqr'rje AA t't

KapaKrepl{cruqne A-+T rpaucnepsr'rje orKpI'I

6y6peia roje je 4o6ujeno oA naunjeH{ta ca

1996; Stiborov6 et a1.,2017).

flpny nunujy aHflIoKcI'lAaHTHe 3allrrlrre

aKTITBHOCT H KOOpAIIHLICaHy exnpecrajy

related factor), rpancxpltnquoHu $arrop (

je reHercxu no.nuuoptfusalt roju sa

caMI,IM TI4M I,I uoryhuocr neyrpalu:aqraje

Nrf2iKeapl (enrn Nuclear factor erythroi'

protein 1) cunraanu nyr jeaaH je oa naj

Nrf2 npe4cranrsa jegan o4 uajnaxllujux

et al., 2015). Y cramtlua PeAoKc

KOMnJIeKc ca perynaropnorr'r Keapl no4iegu

jeaumema AoJIa3u 4o o4najarra Keapl uuue

r4je ce resyje ga AkE (enrn. antioxidant

2O2l). Ha raj Haa{IaH Nrf2 yruue Ha rpaHc

eH3,IMa, usrr,refy ocTaJlI',IX lJIyTarHoH



peAoKc xoMeocra3e (Surh et al.,

'A), no rurry SNP (enrur. single nucleotide

peruoHy Nr/2 rena n KapaKreprlue ra sal,rjena

jaua nona:aHo je Aa noBI4IxeHn uunotl AA
ercnpecuja Nrf2, nao H nosehaHa npo.ryxqr,rja

(Huang et al., 2020). Keap I rs1048290

(ersou 4) ra KoAI,Ipa DGR aorr,ren (enrn.

2021). Kaxo je onaj Aoueu je y 4upexrHoj
Nrf2-Keapl u nocJbeAurlao Ha Husoe Nrf2

y caMo HeKoJrI,IKo cryauja rlcnrarunau je

gojrce, xpoHr4tlHuM pecrluparopHlzM

19; Hartikainen et al., 2015). Mefy relrarcurrr

Nrf2 nalase ce H noje,qraHe rryrarl4oH

GST). GST cy cyuepQarr,ruluja eusuua xojra

r 6poja rcceuo6uoruxa (Satoh et al., 2002).

4a cy GST, raxofe, BzDKHe y AeroKcuKaIrHJH

ue, uvra6ollrr apl,IcroJlaxraM -HlITepHI'rj y u j on,

Aa ce KolLyryje ca ruIyraruoHon'r (Gao et al.,

H3Ma KceHo6uorurca, uely xojrarr'r a ie u
uajroxcuvHuja KoMnoHeHra AA, rarcole uoxe
jy GST (Zhangeta1.,2020). SIVP ompuBeHI'I y

ua nornquju 105 (Ilell|Val) u ll4
iu oA qerupn pa3JII4qI'{ra ,Inera, GSTPI*A

, GSTPI*C (l05Val/l14Vat) kr GSTPl*D
xo4 naqujeHara ca BEH. y HeKoJIHKo cryluja

a GST y npoqjenu pll3uKa 3a HacraHaK

al., 2016; Reljic et al., 2014). Mely 6pojnrana

rjux je DIyrarI'IoH nepoKcl'IAira (GPX)

nporenHa ce cacroju oA 8 t4soeHsl{Ma, a GPX3

r je 4oul.tHaHrHo rKHBo xoje gonpuuoct't

2020). Y 6y6pe:uua, GPX3 ce rpBeHcrBeHo

Br{x Ka[cyJIa v y henrajarua 6a:olarepalue

'PX3 o6es6jelyje saurury erHreJIHLIu henujaua

177412) SNP, ruoxe yruqarn Ha aKrl'tBHocr H Ha

al., 2014). Karco je 6y6per rIpHMapHo rKt4Bo y

sua.raja ucflvrarv yrl,Iqe lu nollauopQua

,rr HeMa rroAaraKa o yrurqajy nonuuopsusua

ga je ono npBo I4crpaxt{Babe rcoje ce 6anu

p$ne erccnpecnje GPXj reHa I,I eHAeMcKe

TepeHy BEH. Hexe eKcrlepr{MeHTarHe cryaraje

H3Ma, KoJa yKJbyqyJe rpeHoc KoByrara

ryjy y rrlera6olusrr,ry AA. Hauue, HaKoH

c e nperBopa y apu croJl aloarvr-H-cyn<p ar (AL-

nepoKcr,rAa3e qlrMe ce ouoryhaBa rIoHoBHo

2008). florr,ruoptfnsav NrJ2 rs672196l (61
polymorphism) matazu ce y ARE npo

C>A (Marzec et a1., 2007). Y in vitro cry,

uruxu6upajy aKTr4BHocr Nrf2. Yupano cH

POC, noro.ryjy HacraHKy oKcLIAarI,IBHor

uonunrop$n3aM ce HaJIa3I,I y reHoMcKoM

double-glycine repeat) reHa 3a Keapl (Syki

lrHreparcquju ca Nrf2, oH yrl{qe Ha

rporer,rHa (Muscarella and Fazio, 2016). y
oeaj noluuopQusana pI AoBo.qn ce y Be3y ca

6orecruua u enulencnjorrl (Almeida et al.,

6pojerr,t rrporer4Ha vraja je ercupecuja peryJl

rpanopepase (eurn. glutathione S

yuecrryjy y peaxqujaMa AeroKcl4xauraje

Pesy.lraru naj Hosnjux ucrporl{Ba}ba

AA (Gao et a1.,2021; Zhang et a1.,2020).

rrpor43BoA npre Qa:e uera6o;rugua AA,
2021), y qeMy yuecrayjy eH3?IMIr 4pyre tfase

GST. flopea rora, roKil3ano je la ce u AA-
Be3arr, 3a rJryrarl{on y peaxqlrjarvra rcoje

oKBr4py GST'Pl reHa p*yJlryjy sarujenou au

(Alall4Val), crora ce GSTPI JIoKYc

(l05lle/l l4Ala), GSTPI*B (l05VaUl l4Ala
(l05lle/ll4Val) xoju Ao caAa Hllcy

rrcrrHTHBaH je sHauaj reHercKl'Ix noJI

Earrcascrce eHAeMcKe He$ponaruje (Matic et

aHTr,roKcHAaHTHtrM eH3HMHMa, je4au oa

(Nirgude and Choudh ary, 2021). flopo.quqa

je rlanua naHhe.nujcxa raso$oplra, gor je

aKrr.rBHocrl{ GPX3 y rna3Ml{ (Chang et al.

eKcrpr,rMr4pa y napujera.nnuu helnjaua

n.reu6paHe rlpoKcuMzrnHux ry6yna. Y nla:uu
oA oKcr,rAarllsHor omrehe*a. GPX3 f-65C (
encnpecujy oBor I'I3oeH3uva (Baez-Duarte et

rcojenr ce eKcnpl,tMl4pa GPX3 oA BeJII'IKor

erccnpecraja Ha pI,I3I,IK:a pa:noj EEH. Y I
GPX3 rs8177412 sa pI43uK :a nojany EEH,

noreuqltjalnoM y3por{HoM Be3oM u:rr,Iely

neQponaruje, Kao H TyMopa yporenrajyua

cyrepr{uy Aa nojeAunu eH3I{M}r rpehe $ase

rrpeKo hennjcrce uena6pane, rarole y

Hr.lrpopeAyKllllje AA-I u AL-NOH-I, oraj

8lt7



NOSO3H), roKcuqHl4 Mera6oJltlr rojra tr
rpaucrr,reir,r6paHcKllx [pore]IHa noju npnna,uajfl

binding cassette, ABC), Meby xojnrrla -il

(Chang el a1.,2017) 
|

3arr{M rpaucnopryje I,I3 jerpe nyreM

nopoAr4uu AEI{ rpaucroprepa (engl. ATP

MDRI (engl. Multidrug restistance l)

Hayquun@ |

I

I4axo pesynrarH eKcnepr{MeHTzrJrHr{x ncrpaxlmana vry y npHJIor BaKHe.yJIore oKcI'IAarHBHor

cTpeca y raroreHe3l BEH u yApyxeHHx lFyuopa roplber ypoTeJII'IJyM4 oBaJ 3HatIaJaH

naro$usuororrrKlr MexaHr{3ilM joru yrnjex urajp aoaorHo I4cnI,ITaH y oeoj naroloruju, Te cy

roAarlr roa EEH naqujenara r4 ArrJLe ocryaru] 36or tora ce oBa AolcropcKa aucepraqraja 6asu

Hc[r{Tr,rBaEeM reHercKor upoSuna perynatdpHn* ra KaraJII{TI,IqKHx aHT}IoKcI'IAar[BHHx

rporegHa, yKJbyqeHl{x y npBy r.r najjauy "ri"rj, aHTI'IoKcHAaHTHe 3aIIrrIrTe,. BoAehu ce

qr,rlbeHr{rloM .qa Keapl/Nrf2. cursutHr.r rryr farpa uerrPaJlHy yJlory y qI'IronporeKrI'IBHI'IM

oAroBopr,rMa henuje Ha oKcprAarr.rBHr{ crpec top"o nonurrlop$u3Ma 3a Nrf2, y cKIIorry oBe

AorcopcKe gracepraquje r4crrlrrlrBaHa je u n{nesaHocr nolrarr.ropQu3Ma reHa sa Keapl rog

uaryrjermra ca EEH. Y nr.rreparypr4 HeMa cryduja rcoje cy ce 6asure oBLIM rloJluMopQusuou,

crora je oBo AoKropcxa Auceprauuja 6una npfo ucrpaxl,IBarbe xoje je IrcyqaBilIo noBesaHocr

oBrrx noJrrrrraopQusanra xo4 naqujeHara ca 
I 
SeU. llaxo je, y HeKoJII'IKo llcrpaDrllBarba,

ucrr.rrr.rBaHa ynom reHercKr{x nonrErr,toptpusa{,ra ra ruIyrarlroH rpancQepase, y nl'Ireparypll

rroAarlr{ o 4r,rcrpu6yqr.rju rE yJro3r.r xanJlorun airaluse nonurrlop$usaua A, B, C t't D sa reH sa

GSTpI ue noc.roje. Oso je, rarcofe, 6rarol npso rdcrpoKl,IBalbe y rojer,,t je ogpelranana

4ucrpu6yqraja oBHx nolunaopQn3aMa y norrynairraju Peny6nnre Cpncxe, Kao L noBe3aHocr oBI{x

nonr.rrrlopQra3aMa ca roArloxHolrhy sa nacraua{ SeH H TyMopa yApyxeH[Ix ca BEH'

5. MATEPI4JAJI I,I METOAOIOTIIJA PAAA

y rrouanr"y Mamepujcu u Memode jacuo je npe4crauJbeHa Meroqonoruja LIcrpzDKI4BaIsa,

o4pelena je nonynaqnja rr y3opaK ucrpaNa.rnar{a, Kao u MeroA aHuuII,I3e Ia o6page noAaraKa.

y oso1,r rrograBJby HaBeAeHo je aa j" .4 HcnllrllBalbe ymqaja nolzuop$zsama NrJ2

(rs6721961), Keapt (rs1048290), GSTPTAP (rst695), GSTPAICD (rsl I j8272), GPX3

(rs8177412) u MDR| (rs10545642) rena HalnoanoNHocr 3a pasnoj EEH lrgse.{ena cry,unja

cnyuajeaa r.r KoHTpoJra (engl. case-control stu{fl y Kojy je 6r.rno yKJbyr{eHo 209 6o.neuuaKa ca

EEH u I40 ucnnraHr{Ka KoHTponHe rpyne, {,rauonuuna eHAeMcKI{x noapyta 6es gujarnose

EEH. 3a npoqierry yrrrqaja norurr,ropQr.rzu,ra lPr/2 (rs6721961), Keapl (rs1048290), GSTPIAB

(rsl695), GSTPATCD (rsl138272), GPX3 lrsllZZltzl u MDRI (rs10545642) rena Ha pH3LIK 3a

HacraHaK TyMopa roprbex yporelujyrr,ra Ha refreny EEH, urnegena je cryauja cnyvajeea (engl.

case-only study\. 
I

Ono ucrpaxunarre je r43BeAeHo y cKJra,ry cf eruuxun,t craHAapAI,IMa AarIrM y XelcrnHruxoj

.qernapaqrajra 14 y cKJraAy ca npanunrartlal Er[.{re xouucuje MeAuuuHcxor tfarynrera

Yuunep:urera y liarsoj JIyUa r.r Eruqxe xorrruurje MeAltqnucnor $any,rrera YHnneP3urera y



Beorpagy.

fpyny o6orewrx quHr.uro je 209 naqujeHara, ca no.{pyuja Bujersraue u fllauqa, uraju cy IFIK
y3optp, Auo 6uo6aHKe ucrrtaHtlKa Qa gLtjarHosou EEH rfopuupaHe na Vluwuryry 3a

MeAr,rqr{HcKy rr Krt,rHurrKy 6noxeruujy Me4uquHcxor $anyrrera Vuuaep:ltlrera y Eeorpa,Ay,

rpr4KynrbeHl4 y repuoAy ol jauyapa 71o Aeqena6pa 2012. IoAuHe, y oKBHpy panr'rjux

HCTpa)KUBalba.

Kpnrepujyrrau 3a yKJbyr{HBarbe y LrcttI{TI{Ba}be 6uttu cy:

-nyHoJberHlr craHoBHrrrlll eHAeMcKt4x no4pyuja Peny6nurce Cpncrce (Bujennua a lllauar-1) rog

xojux je ertHAeMHoJrorrrKr4, KJr]rHr4r{Kpr H exoconorpa$cxu nornplena aujarrlosa BEH

-norrrHcaH un$opur.rcaHu [plrcraHaK

KoHrponny rpyny qr.rHHno je 140 ucnpnaullKa, craHoBHlIKa eHAeMcKLIx [o,l,pyvja Bnjeruue, 6e:

4ajaruose EEH. YrrapeH[ no y3pacry r,r flony ucnuraHHIIH KoHTpoJIHe rpy[e cy yKJbyqeHI4 y

cryAr,rjy y roKy peAoBHr4x crzcreMarcxlrx [perJ]eAa oApacnl4x craHoBHuKa eH,[eMcKllx peruoHa.

Kpulepujyrraa 3a yK.JbyqHBaIbe l4crlaraHnKa y KoHTpoJIHy rpyny 6wtn cy:

-rryHoJl,ETHLI CTaHO B HIUH eHAeM CKHX nO4py Uj a,

-na6oparopr,rjeKl{, ruII4H[lqKH LI exocoHorpa.Qcrur nomp!eno o4cycreo BEH

-Krr4Hur{Kr{ r.r na6oparopujcrut nornpferro oAcycrBo Apyrt{x 6y6pexnux 6curecru (nprajegnocrn

ypee H KpearuHlrHa y KpBH y peSepeurnuu rpaunqaua)

-nornpfeuo oAcyclBo 4uja6ereca Ir MaJIHrllHx 6olecru

- norrru caH uHsoprr,I ncaHI,I npucraHaK

Yc,ros 3a HeyrubyqhBabe y cryarajy 6rEo je craB HcnHraHWKa Aa He lnenv Aa yuecrryje y

ucrpaxnBarby, Kao H AoKa3 o nocrojaml. MaJrrlrHor o6orsema il gLtja6erecay ucropuju 6o,'Iecrn.

3a auanusy noauuop$usaMa oA carax ncnrfraHl{Ka y3I'IMa}ro je no 2 nal uyue KpBH y

raxyrajnepe, ca E,{TA Kao aHTHKou.Yr*"o*fl flo yaurraamy y3opryI Cy tIyBaHr na -200 C Ao

ueoraquje ffiK. 
I

klnoepsuonu nolurrropQusau Nrt2 rsOZ2lplOl oApebHBaH je PCR-CTTP MeroAoM

(eHnr. Polymerase chain reaction with confionting two-pair primers) Ha anapary Applied

Biosystem ProFlex PCR System. fea{Uuja arr'rnnuQnraqnje ce o4nujala Kpo3

6 rcopara. flpogyKrra aunau(puxaUraje palAsa$urt4 cy Ha ZYo arapozaoM reJry. BrEsyenr'rsaqnja

pCR npousBoAa Bprrrena je nouohy E-Cq[ Power Electrophoresis cucreMa (Invitrogen,

carlsbad, cA, usA) uz sYBR@ Safe DNA GefrStain (Invitrogen, waltham, MA).

florraryropgu3aM reHa KEAPI (rs1048290) , GSPPIAB (rs1695), GSTPAICD (rsl 138272) , GPX3

(rs8177412) u MDR| (rs1045642) cy o,upeluaftH Mero.qoM RT-PCR (engl- Real Time

Polymerase Chain Reaction),y3 Kopurrrrene x$uepuajzlrlHl,tx eceja Applied Biosystem Taqman

Drug Metabolism Genotypings crseAehux r.r4er{ruQuxaur.ronnx 6pojena C-9323035-1 sa

Hcrrr{rrrBarbe no.nurvropQu3Ma reHa sa KEAPI ({s10482901,C--:3237798 20 3a l4cnur}IBalbe

nornrr,ropQu3Ma reHa sa GSTP1AB (rs1695),C I tO+e6tS 20 sa HcnlIrLIBabe noluuopQnsua

reHa 3a GSTPAlCD (rs1138272), C 259647tlt lO 3a r{cnHrI,IBaILe rorlllMopQlrsua reHa 3a

GPX3 u C-7586657 20 3a ucrrnlBane tr'f,Ont (rs1045642) norII'IMopOu3Ma Ha arapary

Applied BiosystemsrM 7500 Real-Tr.rme PCR (nvitrogen, Carlsbad, CA, USA).

llpuruuje6eHe MeroAe r4crpaxr{Barba c)i aAeKBarHe, AoBoJbHo raqHe I'I caBpeMeHe. O6ran'r
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r,rcrpa)KHBatba AoBo"rbaH je 3a AoHolxelbe IIoy3Aa

14 aAe KBaTHOCT ilprrM rrj e }beH IIX CTaTI,ICTI,IT{KIiX Mr

rl{x 3arubyrraKa, c o63r{poM Ha 6poj ucnuraHl{Ka

roAa o6paAe noAaraKa.

6. PE3YJITATI4 [I HAYIIHII AOTIP] :HOC IICTPAXIIBAIbA

Kparar upemea najsalrcIujux pesvJrrara:

Pesynraru oBe AoKropcKe ru,rcepraqprje

nonunrop$u3MrrMa, Huje 6ruro nojeguuauHo cra

pasnoj EEH. Kaqa ce nocMarpa KoM6uHos

naqr,rjerm.rqe xoje cy Hocl{ouu GPX3 tr MD
reHorlrr u MDRI*C/T*T/T resorun) 6pnre no

EEH (ORl = 3,34, 95%IP : 1,16-9,60, p = 0,01

(OR2 : 3,79,91YIIP : 1,27-11,24, P: 0,016

raaxo nuje AocrHrJIa crarl4crlrqKy :nauajuoct,
o6a napujanrHa iIJIeJra (*G u *T) 6r'ro rIoBe3aI

6orectlr (OR = 1,64:95%IP = 0,75-3,58; p

e$ercra nocnrarpajyhu rler pil3Jlnqllrl,rx reHorl
rpeHA pr.r3r,rKa sa EEH. floxasauo je azr cy

nperxoAHoM aHaJrr{3oM noKa3aHo ga je y.{pya

Marre rroAJloxsu o6olujeaamy o4 neQponar

oAHocy Ha Hoclroqe 6ruro roja AB4 oAHocHo'

onoj .uorropcroj 4Iacepraunju ie no rpBI'I rry

reHoTr,r[ noBe3aH ca pI{3I'IKOM OA KapUIIHOMa r(

[oKa3aJru Aa oco6e Hoclroutl napujarnnor

cMarbeHa excnpecuja GPX3, nora:yjy qar 8

yplrHapHor rpaKra (OR = 8,16, 95%IP = 3,60

HaKoH npularoleHor MoAeJIa (OR: 8,48,95yo1

Y uomasJby Peeynmamu jacrto cy npllKai

npeqr,r3Ho TyMatIeHLI pe3ynTaTH I,ICTpOI0,BaILa.

jacHo rynrarreHu, I,I aHiuIH3I{paHL y oAHocy H

o6nacru. Y osoM 4ajeny AoKTopcKe Al{cep

r,rcrpiDxr,rB{Irba n KaHAlrAarrurua je .qHcKyroBaJI

[oMeHyr je u nayuult AonpI,IHoc LrcrpoIoIBa[L

Kopr,rcrr.r 3a AaJba vcrprDKIaBaILa. HaseAeHa (

AoKropcKe gucepraqr,rje y noHIaBJby 3awuyaqu

TOKOM HCTpa)rC{Ba}ba.

YnopeAua aHa.Jrr,r3a peynrara roKTopcKe rucel

cy noKa3aJII{ Aa Meby anuwlr;apartuu

rr,rcrr,rrrKr,r :Hauajuor yruqaja Ha noAlloxHocr 3a

ruu e$erar, pByJITarI,I cy noKa3aJlv Aa cy

11 napujarrHlrx reHorl.,Inona (GPXj*T/C*C/C

t Br,rue o4 3 nyra sehul\a pI,I3I{KoM o.q pa3noja

5), ruro je uompleHo y rrprlJlarolenou MoAeJIy

r. [o4atro, a*aJwr3a xarrJlorl,Ira GSTP 1 ABCD,

roKa3tura je aa je xanrorurl roju ce cacrojla og

ca 1,6 nyta nehuu pIr3HKoM 3a HacraHaK oBe

= 0,210). flpururou npoqiene KyMynarI,IBHor

roBa [oBe3aHI,Ix ca pH3HKoM, yoqeH je ysnasnu

HOCr,rOqU Carr,rO jeAnor reHorHna, sa xojn je

eH ca noeehaHnM pI,I3HKoM 3a Hacrauarc EEH,

rje (OR:l ,65, 95%IP: 0.46-5.82, p:0,a3Q y

pu, qeTlrpu vlrv fleT pI.BHqHI{X reHOrUUOsa. Y
r noKa3aHo aa je eapujaHrHu GPX3*T/C+C/C

prrer yporenujyrr,ta. Hauue, HaIIIU peeynrarll cy

\PX3*T/C+C/C reHorr,rra, xoje xaparcrepure

ryra nehu pr,r3I,IK 3a HacraHaK TyMopa roprber
.18,40, p = 0,001), ruro je rarcofe notnpleuo u

J : 3,60-19,30, p : 0,001).

ann, ra6erapHo n rpaSnqKll, Te npaB[JIHo H

y' nomamy fiucrcycuja pe3yJITarL cy rorurlHo H

I pe3yJITaTe rIpeTxoAHIrx lIcTpoKI'IBarba H3 oBe

'aqraje cynrapHo cy rpeAcraBJbeHI,I pe3ynraru

. o nocraBJbeHI{M IILIJbenuua. V oBoM nornaBJby

r, Kao r,I naoryhe cujepnuqe roje rvIory 6utu oA

f H orpaHr,rqema LrcrpaxnBama. Ha rcpajy ore

,4e$unucauu cy I{ 3arubyqqn AH xojnx ce AoITIJIo

rauuie ca pesyrraruN,ra l,ts rltreparype:

Ilolaqra r43 Jrr.rreparype xoju ce oAHoce Ha luauaj noluuopQusarvra reHa 3a perynaropHe I,t
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cy Bpno ocKyAHtI. Y crclony oBe AoKropcKe

EEH, xao I4 ryMopa roplber ypuHapHor

nonuuopSu3aMa, L rots6721961 (C-6l7A) y

90 y renoucKoM peruowy KEAPI reua rcoju

yrryrap GSTPl reHa, LI ro GSTPI rsl695

I l4Val), rs8l774l (-T65C) y npoMoropcKoM

nornlrop$n3Ma y MDRI reHy roju KoAHpa

4ucepraquje, ro rpBI,I rryr. noxasyjy Aa NA
loropualseM oKCHAaTHBHOT AHCTpeca KoA

uoqlr Hajuase jeguor napnjaHruor *C alela
TpaHcKpI,I[u]IoHoM aKTHBHocrI4 Nrf2, nucy

r4crrHTI,IBaHa crarucrl'tr{Ka MoAeJIa (ORl =

1,gs\o lP = 0,55-1,50, p = 0,723; OR3 = 0,89"

IP = 0,48- 1,42 p = 0,608). Oaaj pesynrar je y

ja nucy 4ala jacuy cnllKy o yJro3II oBor

ju (Huang et al., 2020; Zhao et al.,

ra, y HeKoJlrarco cryauja noKa3aHa je nesa

6y6pexnoj cra6ocru, Kao H KoA naqujeHara

-Rivera et al., 2022; Jerotic et al., 2019),

. Y cnjerny nperxoAHo H:]JIoxeHl{x AoKiBa o

rpaxra rcoA EEH, y oBoM I'IcrptDK'IBa[by cy

rojrl cy pa3Bl{nu ryMop. Kaga cy y nI'ITa}Ly oBH

Aa Nrl2 rs6721961 noluuoPQraean't

yporeJra. Canao je je4Ha crygplja Ao caAa

NrJ2 rs672l96l nollrlaop$usua ca pH3nKoM

yporena, oAHocHo ryMopoM uorcpahne 6euuxe

4r,rcepraquje, y noMeHyroj cryaujra Reszka u

ca pI,I3rIKoM 3a HacraHaK TyMopa uorpahue

je nocuarpaH yruuaj KEAPI rs1048290

yporenHor KaplruHoMa. .{o caaa ce uu je4na

oBor noJlrlMopQrasrraa y 6olecruua 6y6pera. Ha

yJIo3I4 KEAPI rIoJIHMoplI3Ma y HacraHKy

ga aapujan'ruu *G alen KEAPI rs1048290

and Fazio, 2016). Ka,qa ce rocMarpa

pe3ynrarll oBe Al,Icepralluje HI'Icy noKa3aJlu

1048290 ca pasnojerra EEH. CmqHu pe3yrlrarl'I

TpaKTa. I4nax, KaAa ce oBa ABa noluuop$rasrr'ra

jy aa cy oco6e HocHouH NrJ-2*C/C+KEAPI*C/G

rr HacraHKy eHAeMcKe He$ponaruje, y nopelemy

peSepenrHra reHorI'I[, I4aKo pesyilTar nr'rje

OR2 = 1,91;IP = 031,41; p : 0,335). I4ano je

j nonrauop$ugnaa GSZP.I resa y uonynauraju

16; Reljic et al., 2014), oro je 6uro u npoo

KATZLII,ITHTIKE AHTLIO KCHAAHTHC NPOTEI4HC }'

4ucepraqraje aHaJIu:tI.IpaHo je uocrojame

rpaKra rco4 naqujeuura caEEH ca HeKI'IM o,[

rrpoMoropcKorrr ARE peruIoHy NrJ2 reua, rsl
KapaKrepuue C<G cyrcrllrylruja, ABa rIoJI

(rpaHsuryrja llel05Val) v GSTPI rsl1382'71

perlrorry GPX3 reHa I{ rs1045642 (C34357)

rpaHcrroprep ll-mlrxonporellH. Pesylraru

rs672l96l noruuopftusanr nuje yApyxen

naqujeuara ca EEH. Y oroj cryauju oco6e

(NrJ2*A/A+C/A resorun) nonesaHor ca

vwarrv nehy ruancy :a pasooj EEH rcpos csa

0,88, 95%IP = 0,55-1,46, P = 0,669; OR2 = 0

95% lP = 0,54-1,46,p = 0,648; OR4 = 0,8.J,

cKJraAy ca AocaAaIxIbnM ucTpuDKl{BarbuMa

peryJlaropHor flporel{Ha y apllcronoxujcxoj

2015). Melyrurr,r, KaAa cy y nrrarLy 6olecrN

r.rsuely nonurvropQue excnpecnje NrJ2 y xpoH

ca repMI{H{rJInou 6y6pexHou cna6ocru (A

HraBHuM I,I HeMI4HoBHI4M KoMTIJII'Ixauuj arr'ra B

nucoroj npenaleuquja ryMopa roplLer

6unra ymyuenu u naqujenru o6orlelu o.u

ryMopI,I, peaynrarl,I oBe Al{cepraulrje nucy

AOIpI{HOCI,I nOeehaHolvl pH3I'rKy 3a HacTaHaK

cnpoBeAeHa ca qlIJbeM Aa ce I{crpiDIoI

Ir MopruIHTeroM KoA naqnjeuara ca

(Reszka et a1.,2014} Cluqso pe3yJlraruMa

capaAHI,IUH HI,Icy yTBpAI4JII'1 rloBe3aHocr oBor

6eruuxe. Ovo je H npBo I{crpaxl'IBalbe y

nonurraopou3aMa Ha pI43HK o.q pa3roja EEH

cryanja nuje 6aau-ua QynxqlroHaluuna suauaj

ocHoBy AOcryrIHI{X noAaTaKa o

6orectu, y oBoM ucrpaxnnarlY je

(c. l4l3C>G) HocI'I PIr3IdIt sa BEH (

r4HAr4Br,I.(yaluu etpenar oBof noJI

rroBe3aHocr nonr,ruop$He excnpecraj e KE.AP I
cy ao6rajeHra I{ y oAHocy Ha rYMoPe

nocuarpajy y xou6uuaquju pesylrarn roKa3,

utv G/G reHorunoBa cKopo 2 nyra noAJloxH

ca oco6arrta roje auajy NrJ2*C/C+KEAPI

Aocrlrrao crarncruqKy snauajuocr (

y, Ao ca,[4 HeKoJII{Ko cryauja ucnnrunaH je

ca EEH (Elofey et al., 2020; Matic et al.,
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rauop$r.rsaua yHyrap GSTPI rena xoq BEH

4raje roje cy ce 6antlre yJIoroM GSIP/ resa

pa3nuKe y aucrpu6yqltju yuecralocrw GSTPI

et a|,2004; Matic et al., 2016; Reljic et al.,

rju cy y carJlacHocrl'I ca [perxoAHHM

raruop$r,rsanr ce nr'rje rloKit:ao xao auauajau

TyMopa. Beoua cJll'IqHu pe3yJITarH cy

yuqaja nonr'ruopSu zva GSTP I CD rsl 13827 2,

r.rMao crarLIcrIaqKI,I suauajau yrt'Iqaj Ha pasnoj

*T rapujanrHor aJreJra cy [oKa3aJIu 1,5 nyra

4 = 1,67, 95%IP : 0,58-4,81, P : 0,340) ultnae

na noreHqujaJlHy yKJbyqeHocr GSTPI y

GSTPT*G/G reHor'In Huje 6r'ro yApyxeH

u seheN,I pI{3HKy sa nujeueme xenao4ujaluaaua

cy Ao6r4jeHLI v y cryuzliv cnpone.ueuoj y

ocru GSTP I reHorl4noBa Ko4 nau,ujeHara c

(Andonova et a1.,2004)- Analusa xanJlorplna

HocI{JIaIIa o6a eapujaHmHa arreta' yoqeHI'I

:. Hauue, xalJloru[ xoju ce cacrojrE o.q

1,6 nyra BLIIuI'IM pH3HKoM sa EEH, HaKo ce

(OR = 1,64; 95%IP = 0,75-3,58; P = 0,210).

I,I3tlI\,I IiHAI{BI,IAy{UIHO pByiITaTI4 OBe AOKrOpcKe

jeguor sapujauruor MDRI *T alela y cKopo

je pesynrar 6uo ua rpaHI'rIII4 3a crarucrl'IrlKy
: 0,87-3,40, p : 0,059). Mefyraru, y cnyvajy

Jrrarll roKa:iyjy nolno cnequSuvue pasJII'IKe y

Be Arrceprallraje noxasaln la ie noluurop$usau

oA EEH, ucKJbytII'IBo KoA xeHa (OR3 = 1,91,

Hr4 craBoBI4 o yJIo3I'i MDRI y uera6olHsuy

naqujeHara noKa3aJla je aa je MDRI xaIIJIorI'In

naqujeuara ca EEH (7oh), rcro y xoHrponnoj

MDRI nocMarpa y xou6uuaquiu ca ApyrHM

iy ga nauHjeHTI'Iqe roje cy Hocltoql{ 6apeu

jeanor napujauruor aJIeJIa MDRI*T

orun) r.rruajy 3 nyra nehu pust'tx aa nojany EEH

KaAa ce nocuarpajy ryMopu roplber yporena Ha

j auceprauuju orKplrnu cy suavajaH yruqaj

poreJrHr4x ryMopa roplbel- TpaIOa yApyxeHor ca

GPX3*T/C*C/C napujan'ra reHorlrna' Kojy

GPX3, :HavajaH $axrop pl'l3uKa sa pasaoj

p$yJITaTIr cy y carJlacHocTl',I ca pe3yJITaTlIMa

(engl. Genotype-Tussue Expressuon) 6asarrla

Research Network, 2014), r4ie je roKtr:aHo Aa

r{crpDKI4BaIne r<oje je ucnuralo rloBe3aHocr

naquj eH ara y Peny6nuqra Cpncr<oj .,{oc agaurre

y norrynaqraju ca EEH, Hllcy rloKzrsale aHauaj

reHorr,rfloBa, Kao Hn pI43I4Ka sa EEH (

2Ol4). Pesyrraru to6rajenu y oaoj aorropcrcoj

r,rcrpiDls{Barbl,IM, HcrIt'IT}r sanu G STPI (rs I 695)

6uonaaprep pLr3I{Ka 3a HacraHaK BEH u y

4o 6r.rj en ra Ir rprlnllKoM npoqj ene noreuquj an

napujanrHu reHorl{r GSTP I CD*C/T*T/T wle
BEH n yporeJrHor KapuuHoMa. Vnax, Hocuo

nehu ptEsLttt 3a HacraHaK BEH (npruraroferru

6u peaylrarn oBor ucrpa:rvtBarba MorJllI .44

uera6olugarrl AA. flpelra cryauju Relii1 u

ca nosehauuM plt3llKoM sa EE)H, arJII4 Aonpu

(Reljic et a1.,2014). Ocutvt rora, cJII'IqHH pe3y

Eyrapcxoj y xojoj uuje noxa:aHa pa3rlllKa:y y

EEH-or',r, y nopelersy ca KoHTpoJIHoM

GSTPIABCD orKpl{rla rehu plrsnr oa EEH

eQexar uuje ,4ocrurao crarucrllqKy :nauaj

napujaHruux *G u *T arIeJIa 6uo je noBe3aH

pe3yJrrar uuje noxasao crarucrllllKu snauajH

KaAa ce nocMarpa MDR1 rs1045642 totr
gr,rcepraqnje yKa3yjy 4a cy oco6e HocHoIrI'I

2 rryra seheN{ pIr3I'IKy 3a HacraHaK EEH, u

snauajHoc:r (nprurarofena OR3 : 1,82,9

MDR t C3435T uoluuoprpnsrvra 4o6rajenu

oAHocy Ha pr{3rlK ol BEH. Tarco cy pByJI:rarH

MDR| C3435T noBe3aH ca uosehaHllM pl'I3I'I

gs%IP = 0,89-4,32, p = 0,090). I4ano nocroje

AA, jeauua cry.quja ua nony:raryljn 6yrapc

ll2 (C26771T3435) HMao Marby yqecftrnocr

rpynu (16%) (Atanasova et al., 2004). Kaaa

aHTHOKCHAaHTHITM nporeuHoM pe3yJrlTarH

je4nor napujanruoruIneJla GPX3*C v
(G P X3* T/C * C /C resorvtn + MD R I * C/T*'L/T

(OR2 = 3,79, gso6lP = 1,27 -11,24, p = 0,016).

repeHy BEH pesyntaru 4o6lrjenlr y onoj

GPX3 rs8l7'7412 trottuuop$u:lr"ra Ha pI{3I4K oA

EEH. Hanue,pesylrat je noKa3ao Aa j
Kaparcepuue cna6uja aHTIroKcI{AaHTHa aKTu

Kaprlr4HoMa noBe:taHor ca IIEH. ,{o6rajeHu

4o6rajenrar',r aHzInLI3oM rloraraKa y TCGA u

(Lonsdale et aL.,2013; The Cancer Genome
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je excnpecr.rja reHa GPX3, neha y HopMaJIH

KapIII4HoMa uorpahne 6euure (Song et a1.,202Q

aa je GPX3 6ro neAosoJbHo eKcrpuMI'IpaH y

yxryuyjyhn KapqLIHoM ypotelrajyrrla (Wang et a

Havquu u nparrprquu suaqaj:

Ha ocnoay eKcneplIMeHTaJIHHx noAaraKa o

apucroloxraj cKe KI'tceJII'IHe, Kao yspouur'rna EEll

pefynaropHe u KaTaJII'ITI{qKe aHTr'IOKCI',IAaHTHe

6olecrut, Moxe ce npernocraBla.fi ra cy oBH

rraroreHe3l'I caMor EEH pI BEH-yapyxeHI4x ry

yJrora oA nemtxor je HayqHor sna'raja 6ulo cnp

ynopeAo alanvsvpanta gucrprE6yqujy owx n'

I noapyrju I{ 3ApaBI'Ix oco6a I'ts eHAeMcKI'Ix I

| ,"rapa"u pIcnHTpIBaIbe nonurraopQu3aMa y reHI

I ur*on.rluoHe nPoreI'IHe (KEAPI, Nr2,
I

I norrr.n.ny 6uoaxruoaqrajy apllcroloxujoxe x

I y SeU. Tarcofe, ra nolurr,Iop$H3Ml4 y MDRI re
I

I cy noeesanra ca parrojeu EEH, a Hvlcy vtcilu

I Cpncxoj. Crora oBa AoKropcxa Aucepraqplja r

| ,pm rryr, oApeAe\usaua 4ncrpu6yuuja reHcl(

I 6, ,o.ro Aa Aorpl,Hece u ynomyH, AocaAan

| "u.*rny 
EEH ra ryMopa yporenujyma' Ysesu

I

| rcourutueHruMa, Kao ruroje apncroloxujcKa He

i ou AorpuHece yrrpfnaany nocrojana o

I norrynauuje y reHHMa r<oju roaupajy KEAPI, '

I nonyraurje y Enponn n cnrajery' floKagaHa gH

| ..rotrnu, xoju xaparrepuue cMalbeHa eKcnp

| .op*.. yporenr'rjyrr,la roA 6onecHI'IKa ca EEH 1

I nonr.rrr,roptp ulvra GPX3 reHa Kao 6uoruapxepa
I

| 6or..rr*a ca EEH. Crora, naqujeure ca EEH

I ueurhe nparurta y qI'IJby paHujer orxpunama (

| 
"eRn 

pH3I4K sa nojany yporeJlHor ryMopa.

)M TKLIBy MOKpahHe 6eurure Hero y rrnnv 
I

r. llnrerpucaua aHtulll3a roBopl{ y [pI'IJIor roMe 
I

2 o1,34 ptcurtaHa y3opKa ryMopcKor rKI'IBa, 
I.,2021). 
I

I

I

yno3r.r oKcI,IAarI4BHOr CTpeca y rnleta6onnsrt',ry 
I

Kao I,t rloAaraKa Aa cy rloJll4MopQusutl reHa 3a I

flporeplHe noBe3aHpl ca KoMnJII'IKuu,j*u o" 
I

reHercKl uoluuopQuenara rarole suauajnu y 
I

iropa yporeJla. la 6u ce nporyrjeuma BrxoBa 
I

)Becru creo6yxna'rHy reHercKy cry.upljy xoja 6u 
I

,ruruopQusaua KoA naqujenara ca eHAeMcKor 
I

err,roHa Peuy6nrare Cpncre. OA noce6Hor je 
I

ua roju KoAl{pajy peryJlaropHe I'I KaruuII{rLItIKe

lSTPl, GPX3 n MDRI), y3eBIrIu y o6stlp

{ceJII{He, roja 4orogrl Ao oKcI'IAarHBHor crpeca

ry xojn KoAI4pa rpaHcnoprep fl-muxonoporelH

rrBaHI.I ro4 naryrjeHara ca BEH y Peny6lraqu

peAcraBrba creo6yxnary cryAujy y xojoj je, no

rx aJIeJIa HaBeAeHux noluuop$ugaMa' Cse oso

rba cEBHalLa o snauajy oKcHAarI{BHor crpeca y

ry o6sup u nojany cJII'I.IHHX 6olecru Ha ApyrI'IM

lponaruja y KuHu, oBo l'IcrptDxplsane I\'Iorro 6u

tpelenrax reHercKl{x cnequonuuoc'ru Halle

IrJ2, GSTP|, GPX3 u MDRI y oAHocy Ha Apyre

ruajHa noBe3aHocr rapujaHruo r G PX3* T/C* C/C

>cuja GPXj, ca pH3LIKorvr sa nojary KapqI'IHoMa

Ka3yjy na no:reuqltj alny rvroryhnocr nopuruherra

)r,r3r,rKa 3a HacraHaK oBI'IX TyMOpa y norrynaqrajr',r

xoju uoce rapujaurne o6lure GPX3 rena tpe6a

)JIecrI{ I,I npeno3Haaamy nauujenara roju urr,tajy

7. 3AKJbYTIAK I,I IPI{JEAJIOI'

,{orropcrca 4raceptaurlja KaHAI'IAarKI'Ime AP,

non$aHocmu nonuiloptpusana ?eHa pa pt

npomeuHe ca ptBuKoM 3a HacmaHax Eu

caMocraJlHo lrcrpiDlfl,IBalse Ia 4ieno xoje je ra

(ane Pa.qrah Casplh HacJIoBJbeHa,,Llcnumuoarue

,ynamopHe u Kam&numuqKe aHmuoxcudanme

KaHcKe eudeucxe ueQponamuie" npe4crama

paleHo Ha ocHoBy o4o6pene AeQl{xxcaHe rgNl
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VpaSe"a AooopcKa gracepraqnja je Hayuuro 3acHoBaHa u ypaleua npeMa SBHM [pI{HUnnI'IMa

HayqHor Hcrpaxt4Balba. IILiJbe[]u OBe AI4cepraIIHje cy npeIIU3Ho Ae0l4HHcaHI4, HayqHH rpucryn

je 6rao opt4ttrHilJlaH u iliDKJblIBo 6upau, a npl4MlljelbeHe MoJIeKyJIapHe Mer'OAe cy caBpeMeHe,

rrpr,rKJIaAHe II yoalJlaneHe ca aKTeyJIHO\,{ HayqHoucTpaxuBaqKoM npaKcoM y HaBeAeHoj

06,'IaCTU.

paAu ce o opurr,rHaJrHoM Hayr{Hor,rcTpaxr,rBa.{rcou paay, KOje Aaje 3HaqajaH AonpI'IHoc y

pacBjeTJbaBalby erlloJloruje eHAeMcKe HeQpor&ruje I4 pa3yMgjeBaby yJlore ronl{Mop$I'BaMa

reHa 3a aHrr.roKcr.rAaHrHe perynaTopHe (Nrf2) u NaraluruuKe rporel'IHe (KEAP I , GSTP I ' GPX3

Lr MDRI) y HacraHKy EEH u EEI{-yApyxeHI'Ix ryMopa yporeflHjyMa' flo cBojoj

cBeO6yxBarHoCrI4, go6HjeHI,IN,I pe3ynTATIrMAllz, vlHlaieTuM 3aKJbyqIIIaMa npeAcTaBJba OppIrI4HiIIIaH

Aonpr.rHoc MeAI{IlHHcKoj HayqHoj MHSJII,I u bameAasa}by yJlore oKcHAaTHBHoI cTpeca y

eHAeMcKoj ue$ponarujH rr yApyxeHr..rM TyMopINMa roplber yporenl'IjyMa. IopeA rora' BeJII'IKI4

HayqHH Aorrpl,tHoc oBe Aorq1opcKe Agceplaqujp je y roMe Ixro rpeAcraBJba rlpBo u je4uno

rrcTpzD6r{Barbe o rroBe3aHocTlt noJll,tMop<fra:larraai 3a aHTInoKcI'LqaHTHe eH3}IMe KoA 6onecH[rra ca

Ealrcau rcou eHAeM c KoM HeQpo narraj oM Ha repr't1opr,rj u P eny6Jl HKe CpncKe.

Pesyntaru C[poBeAeHoI I4cTpuDKL{BaIba npeAcTafrseHu cy y cKJIaro/ ca [ocTaBJbeHI'IM I{HJbeBHMa' 
J

nperneAHo I,I ClIcTeMaTI,IttHo, y3 pa3yMJbI{B ['r loru'tro opraH]I3oBaH TeKcT u aAeKBaTHe

ra6eJrapHe I,I rpa$t,trlKe npIIKa3e. Y pesymarfuMa cy, rro npBI'I [yT, noKtl3aHe rtocJbeALIUe

cMatteHe anrlloKcu,qarHe oA6paHe KoA naql,tj+HTa ca oBoM 6onecTI'I' HaI'IMe, pByJIraTI'I oBe

AqcepTarlprje r6Bope y npI,IJIor Tora Aa oCJp6e xencxOr IOJIa ca MaIIIIM KanaUIaTeToM

aHTuoKcLIAalIrHe 3auITHTe LlMajy BehI'I pH3IaK s{ nojary EEH, y oAHocy Ha oco6e MyIIIKoT noJla'

Crora 6u ynorpe6a nojeAnHr,rx Hcfl]rrlrBaHr.rx nfmarraopSl,I3aMa Kao roreHuI4jaJIH[Ix 6noueprepa

pr,BHKa 3a EEH 6ula ropucHa y ronyJrauujr,r xfna ca eHAeMcKI,Ix noapy'Ija' ,{o4arHo, rIoKBaHa

noBe3aHocrrl l3Meby noJII{MopOu3aMa HaBeA}uux reua H TyMopa ropber yporenl'IjyMa Ha

repeHy BEH 6n oMoryhl{Jla npeno3HaBarbe n[UrajeHara Koje rpe6a qeuhe nparmu y Uluby

npeno3HaBama rlaqplieHara KojI,I vMajy sehn frnsr'rx 
3a piBBoj ypoTenHor TyMopa, pI paHl'Ijer

orKpuBalba 6olecru IIrTo 6H AorpLIHI,IjeJIo 6o$en rcxoAy naIIHjeHaTa ca TyMopoM Ha repeHy

EEH. .{o6ujeHr.r pe3yrrrarw, ys cBa HaBeAex{ orpanuue}La, npeAcraBrbajy Ao6py ocHoBy 3a

6yryha rIcrpoKI,IBaIba oBe 6onecrl'I. 
I

KasAuAarru.rna je o6jaouna jeAaH HayrrHr.l pa4 (M22) r.r3 At{cepralluje u 4ocraBl4rla HeonxoAHe

rparehe AoKa3e Aeqr.rHrrcaHe qJraHoM 15. IIpauPrurHKa cryAl,tparba Ha II u III ql'IKnycy cry\via.

flonropcxa Ar,cepTarluja Ka[rAHAarKune Ap SaIre Pa^uh Canuh, y c*ary ca qnaHoM 3.

flpanumtnxa o nocrynKy rpoBjepe opI4rI,IH+HocTH 3aBpIxHI'Ix paAoBa cTyAeuara II u III
rlr{Knyca cTyAHja YHunepsurera y Ealtoj IVq4 npouua je npoBjepy opurlHiulHocru AoKropcKe

AucepTal{aje (ca 2o/o uo'rnpfeuux l,l3Bopa), ,1t .., yBaxaBajyhl4 rope o6pa3IoxeHld HayqHH

AonplrHoc Moxe cMarparr4 opl,IruHaJrHHrra 
lFraYunrarr,I 

,qielona, ypabeHl{M caMocraJlHo ca

rplrMj eHo M aAeKBarHe MeroAoJIOrHj e HayrIHoH$rp&KHBaqKor paAa.

Ha ocuosy cBera HaBeAeHor r{ uMajyhu y nuaf Aoca,{aIuBI,I HayqHIa paA KaHAI'IAara, KoMI'IcpIja

je uHu6e6a Aa AoKTopcKa Auceprrrr,rja KaHAHharKHbe Ap Xane Pa.quh Canuh 3aAoBoJbaBa cBe

KplrreprrjyMe ycrj em Ho ypabeHe AoKropcKe arlpepraurrj e, ra
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Earra Jlyxa, Eeorpa.q

10.01.2024.

H3ABOJEHO Ml4tlIJbEfIE: t{lan xourzcu.ie r<ojra ne

IIpo$.ap Mapuja Maruh, BaHpeAHr,r npo$ecop,
yxa HayqHa o6lacr Meguquucra r{ KJrHH}rqKa

a, MeguquHcxr,r Sarylrer Yuueeps vrera
y Eeorpagy; ilpdacj e.rlnux rcorrlncuj e

.---'tt
'gp Panxo lllxp6rah, peAoBHr4 npo$ecop,

yxa HayqHa o6lacr @apnaarolorujau
ToKcl,rKoJrorr.rj a, Meluqr4HcKr,r Saxynrer

YHurepeurera y Banoj Jlyqu;r{laH

Batra AOTIeHT, yxa HayrIHa
Xyuaua Me4nquucrca Sarcylrer
Yuuaepsurerdly Eamoj Jlyqu; rllaH

u Aa nornurrre urajeurraj jep ce ne cJraxe ca Mr,trrlJ'berLeM

o6pas,roxeu,e, oAHocHo pa3Jrore :6or xojux He xenu Aa
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IlayuHo-nacraBHoM er,rjehy MeAraqraHc
ycroju r.rsnjerumj h npvxBaru rro3r.rrr.r

Carr,rh rroA HacJroB oM " IrlC II UTnBAlb E
P EIYJIATOP HE II KATAJIUTI,IqRE
3A HACTAHAK EANRAHCRE EHT,
AoKropcKe gracepraqr.rj e npeA Kouucuj ou

Qarcylrera Ynneepaurera y Easoj Jlyqn Aa
oqjeHy AoKropcKe gr.rcepraquje 4p Xane Paauh
OBE3AHOCTN II OJIUMOP @ I,I3AMA TEHA 3A

I,TIAHTHE IIPOTL)IIHE CA PU3UROM
HE@POIIATUJE" u oruoryhn januy os6pany

faj aHuH, peAoBHH npoQecop,
yxa uayufia o6,racr flarolornja, MeguquHcrr.r

$axynrer YHuee y Earsoj Jlyqr.r;r{nan

Aoq.ap BecHa IOTIeHT, yxa HayqHa
o6lacr Megra qr,r Hdxa r4 Kr ri H 14 r{ra 6uoxeu uj a,

MeluqraHcrr.r Qarcylrm Yuanepslrrera y

sehuHe r{raHoBa rouucuje ayxaH je 4a y usnjeu.r'aj

IIpoS.ap

Eeorpa4y; tlnau



nornr4ure r,r3Bi euTaj.

V npunory I4sajeurraja AocraBI4rI4:

1. O,qryKy o npl{xBaralby rlsajeruraja Kou sa oqjeny noAo6uocru cryAeHTa, TeMe lr

MeHTOpa 3a r,r3paAy AoK'ropcKe

2. Oanyrry o r.rMeHoBalsy Konaucr.rje:a ypaf ene AoloopcKe 4uce prarlnj e ;

3. floxase o uoAo6uocrrE .HaHosa Ko sa oqjeny ypalene .qoKropcKe 4racepraqraje
(pagonu u nparehu AoKa3H prs qraHet 16. cryAr.rparra na l4WI qlIKJIycy cry luia za

cry.(uje 3arroqere 3aKJbyrIHo ca axaAe roArdHoM 202112022, oAHocHo AoKa3I,I rI3 tIJIaHa

crygujasa cryauje 3anoqer€ oA aKaAeMcKe35. Ppanr.rna cryAl4palba ua rpeheu,I qn

202212023. ro4uue);u

4. [orcase o noAo6uoctu xarqugara ( u nparehra AoKa3H H3 tIJIaHa 15. Pparula
cryAr{parba sa I4WVI IrHKJIycy cry4raja
roAr4HoM 2021 12022, oAHocHo /qo Kalll

AHJe 3arroqeTe 3aKJbyqHo ca aKaAeMcKoM
qJraHa 34.Ppazuta cry.qupama ua rpeheu ql,IKnycy

cry4raja sa cryauje 3anoqere or 202212023. ro4une).
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