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P. 6p. Ayropr, HacJroB, rr3AaBaq, 6poi crpauraqa Kareroonial

1

Pagvh, X., KaluHuh, 4.,
tpu6pouycrcynapHe .4ucn:ra:uj e.

qieluuH, fleru rnrelynapoqnra

Concre. Tecruh. 2017 : 25-31

Mapuh, A. I4sasost, y AHjamocrnrlu
36opurar caxeraKa u uzzt6paaux paAoBa y
KoHrpec AoKropa MeArtqxHe Peny6nur<e

Kpamarc onuc cadptrcuue:
@u6poruycrynapHa 4rcnrasuja (OMD je xereporeHa rpyna ueuHQrarrlaropHl4x u

HearepocKireporcKrrx 6olecru aprepujcxux KpBr{x cy,uoBa xoja soAll Ka creHo3r4 MaJILIX 14 cpe.{}bllx
aprepuja. @M[ o6uuuo norafa NeHe r.reuef y 40 u 60 ro.quua xriBora. Yspox <DM! je Heno3Har.

Curarpa ce Aa HacJbe,uHra Saxropu u nymerbe vory 6Hru nperucn()Hllpajyhu $axropu. I,Iaxo uoxe
Aa 3axBaru 6ulo xoju KpBHr{ cy,q najveurhe saxnara peHanH}' H I(aporHAHy aprepujy. KrrHu.{xa
cJluxa @M! sarHcu oA Bpcre o6orelor KpBHor' cyAa. Taxo je, najueurha uanuQecraquja peHarue
(DM.{ xranepreHsuja, AoK cy rraanuQecraqnje xaporuane @MlI uecreqzQrtuHe (uecnjecruqa,
ruHzryc), a qecro je u acuunroMarcKa. XucrolourrcH ce grjerH Ha I4HrHMaJIHy, tue.qujalHy, roja je
u Hajveurhn o6lux, 14 aABeHruunjanny OMI. Anrr.rorpaScru je nolnjeJbeHa ua ltylrutpoKaJlHlt
(ogrorapa ue.qujanHov rraroJrorrrKoM o6luxy) n $oxanHu rnn (o6je4ramyje $ora:rHy u ry6y:rapuy
creuosy). ,{aHac ce.qujarHoaa [ocraBJBa yrnaBHoM Ha ocHoBy paAHonoIUKux flperpara (ynrpassyr,
rcounjyrepu3oBaHa rouorpatfuja, MarHerHa pe3oHaHqa ra cy6crpaNql,IoHa aHruorpa$uja), a 3HarHo

pjele ua ocHoBy naroxr{croJrotrrKe aHaJr}rse. Jlujer ea OM.( ne noc'rojr. Tepanuja je cuMlrroMarcKa,

trru cJryxu la ce cnpujeue ceKBeJre OMA. y repannjn ce Kopllcre MeALIKaMeHTI4

(anruxunepreH3nBlr, rpou6onuruqu H aHTlrKoarynancu), Kao I{ MeroAe peBacxynapu:aquje
(neprcyraua TDaHcJIyMHHaJIHa aHrI4oIIJIacrI.IKa L xl4pyplxKa llHrepseHqllia).
Pad npunada npolaeaamu4u doxmopcxe ducepmaryuje: AA HE AJEII4MHT{HO

II.4 flrruxar savqHux z crpvqHux naaona rcattal,ga ri!

I Kareropuja ce oAuocr{ Ha oHe qacoruce u HayqHe cKynoBe xoju cy KaTeropucaHr y cl(naAy ca flpaaulnuxou o

ny6nNxonarry HayqHr4x ny6ararauuja (,,CryN6eHu rJracHuK PC", 6p. 17110\ vt flpawr.nnnrov o vjeptrrlua ta
ocrBapr,rBarf,e r,l Quuancupare llporparr,ra o.qpxaBarua HayqHr-rx cKynoBa (."Cryx6enu rJIacHLrK PC", 6p. 102/14).

P.6p. Ayropra, HacJroB, u3/laBaq, 6poi crpaHuua Kareropuia

2.

Pa4uh, X., Kaluuuh, 4., Mapuh, A. Prajerxa KJIt4Hilqxa npe:enraquja

Su6povycrcyrrapHe gucnlasuje y yHyrpaumoj xaporu;1Hoj aprepHju. 36opHux
caxeraKa u uza6panux pa.qoBa y qieruHIa, fleru mefyHapo.{H}I KoHrpec

AoKropa Me.Er4rIHHe Peny6lurce Cpncxe, Tecluh, 2011 :187 -191

Kpamax onuc cadpcrcuue:
YsoA: (Dr,r6porraycryrapHa gwcttazuja (OMD je xereporeHia rpyna HeuHtfrauaropHl4x rl
HearepocKrreporcKr,rx 6onecru aprepujcxux KpBHx cy.{oBa xoja so:tu Ka creHo3II MaJII,tx H cpeA}LI{x

apreprEja. Hajueruhe 3axBara peHaIrHy 14 KaporlrAHy aprepujy. @N4.{ o6uuHo norafa xeue Hsuefy
40 u 60 roAlrHa xr.rBora. Yspor OMI je Heno3Har.

Marepujan r,r MeroAe: O6palen je je,qaH naqujenr ca Hec[eu,I4SttvHnu cHMrIroMI,IMa. Haxon
KJrHHr,rqKor npeureAa ra ra6oparopujcxrax HaJIa3a , yrlulbeHa je aujarurocrl{qKa o6paaa roja o6yxnara
PTf qepguKaJrHe KlrqMe, TUIIA, ayAl4orpaM, eBoullpaHe noreuqnjale, I-{T uane u npara, MP
en4oxpanujyMa, Kao LI AI{rI{raJIHy cy6rparquoHy aHrl{orpa$ujy ([CA).
Pesylraru: Ayropn npurasyjy cny.raj 39-oroArauner Myurxapua ca yMopoM, BprorJIaBI{IIoM H

rr{Hr4TycoM. Currlnrouz ce pasrrEjajy yHa3aA ner roAr4Ha. Ha I{T aHruorpaQrajl{ KaporlaAHe

aprepuje, nujena a. qaporr4c HHrepHa je pegyxonaHor nyMeHa, cyxeHa rc 70%o. HaKou tora,
naqlrjeHry je palena ,qr4fl4ranHa cy6rparquoHa aHrr{orpaftrja y l/KU PC HaKoH qera cy onrlcaHe

npouieue roie 6ra uune y nprnor du6porrlycxyrapHe 4racnra:u je.
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3arryqarc: y pany .ie npuxasan naunjeur ca njeporaruoM guiamosou Sulpouycxytapre
gucuasuje, BeoMa cnequQuuHe auruorparfcKe npe3eHraqraje u roraruaaquje, Kao u rrloryhHocru
yKII PC Ha roJby 4ujaruocruxe one pnjerxe aprepnonarnje.
Kryqse ptaie.{tl: (D a aprepuja, IIT, MP, aprepuonaruja
Pad npunada npo6neuamuyu doxmopcxe ducepmaquje: IA HE IJEJII4MI,ITIHO

P.6p. Ayropll, HacJroB, I,I3.uaBaq, 6poi crpanr4lra Kareropuia

Paguh, X., Canuh,ll., CrHjenvenuh, M. 3Harua

KJIHHHT{KI{M ucrurvBarbL,rua rujerona, 36opHtIt<

xoHQepenquja "CryAeHrH y cycper HayIIu"
Eawatryxa2017:
314-324

H CTaBOBH C:TyAeHara npeMa
paAoBa, I 0. Hayuuo-crpyqHa
ca uelynaLpoAHliM y.remheu,

Kpamax onuc cadptrcuue:
Klusuqra vcrruruBat+,a:rujexona (KH) aajy najnuruu HlrBo AoKa3ia o eQuracHocrl H cllrypHocru
HoBr4x r4rra yHafipelyjy sHama o eeh AocrynHr4M rxjerosNua. Mefyruur, KI4 ce cyovarajy ca

npo6neuona yKJbyrrr4Barba lrcnHTaH14Ka. Pasror je ueuu$opullcaHocr craHoBHlIIrITBa larvt

HeAoBoJbHa e.qyraqr,rja lr3 oBe o6racru ua cry4ujaua Meruul4He.

Ilur pa,qa je aualusa 3Halra 14 craBoBa cryAeHrcKe lonylaqnje rpeMa KII s6or 6yayher
nporfecuouaJrHor aHraxMaHa cryAeHara MeAr4rILrHe u eayxauerje ApylxrBa. I4crpaxuname je
gusajuupauo rcao cryAuja npecjexa, rpoBeAeHa y .uroujeceqHoM rlepnoAy y 2017. ro4unn,
npuujeuou BaJrr.rAr.rpaHor oHJrr4He yrrurHr{Ka. Llcnurusany noll'laqrajy (n:220, l:1 o.qHoc) cy
rrr,rHraJre rpyfla cryAeHara MeAr4rIr4He rpehe n Br4rrr{x ro.u4Ha (MED H cryAeHara HeMeAI4qI,IHcKI,Ix

cryauja (HeME!) Ha yHr4Bep3r.rrerr4Ma y Eamoj llyuu vt Ooqn. BehraHa cryAeHara Huje ynosHata

ca uponolemeM u AocryrHocrr4 ranQoprnraquja o KH y EocHtt H Xepqerosltrt4 (>70o/o MEI nc >80yo

HeME!). MEI rpyna je noxasara rro3r4r]rBaH craB npeMa sHauajy KI,l y e.uyraquju :lpascrBeHI{x
npoSecuouaJrarla H noAr,r3arby3ApaBcrBeHe 3a[rrrre (>69% oAroBopa ca cy6- H MaKcLIMaJIHoM

or$enorra). 3a.qosoraaajyhu Huno 3HarLa (47%-84% o.[roBopa ca cy6- lr MaKcrIMaJInoru oqieHom)

rroKa3aJra je ME! tpyna y no3HaBalby cBpxe KI4, ocnonHrrx repMr4Ha y erHIII4 I,I MeroAoJloruju KH.
HeME,{ rpyna je noKa3aJra Hecr4rypHocr o Aonp}rHocy KZ (56% ogroaopa ca cy6- rz M}IHI{MaJIHoM

oqlenorr,l; n<0,001),r 3arrrr,rrpr naqHjeHara. HesaAoso:bcrBo y rourelly 3Halta o KII je y cKila.qy ca

MarrrrM 6pojev cry.qeHara xojra 6ra yrrecrBoBarll yKIII (23,6% MEi! vs 30% HeME!). flpeuga cy
cry,{eHrn MeAr4rIr4He un$opuucauu o KI4, H}rxr4 HrrBo 3Haba y o4pefleHHM cerMeHrllua yrcasyje ua

norpe6y yHanpelerra e.qyraquje. HeorxoAuo je nogzhu uHQopuucaHocr o KH y apyurBy LI rI.IMe

rro3r4rraBHo yrl.rrlaru ua yveurhe naqujeHara y KH.
Kryque pui eqn : KJrrrHuqKa ucflrrru Ba[ba, cryAeHTu, 3H atbe, craBoBl.r

Pad npunada npo1teuamuqu doxmopcxe ducepmaquje: IA HE AJEJII4MI4qHO

P.6p. Ayropz. HacJroB. r{3.rlaBaq. 6poi cmauuuzL Kareropula

4.

Mirjanic-Azaric B, Jerin A, Radic Z. Thyroid stimulating hormone values of
clinical decisions of hypothyroidism measurement by three different automated

immunoassays. Scand J Clin Lab Invest 2020:80:151-5.
Kpamax onuc cadpacuue:
TaqHo ujepeme cepyMcKor rr.rpeocrr.iMynrpajyher xopMoHa (TfiH) KJEyqHo je sa 4HjarHo3y I4

:rujeueme noperuehaja utrrdracre xlujetge. Ilope4uru cuo npujelHocrl4 TSH xoje cy 6urHe aa

KJrlrHr4qKy oAnyKy : 2,50 mlU/L, 4,00 mlU/t, u 10,00 mIU/L, ra:lrefy rpu ayroMarcKa aHaJlu3aropa

ca uHJbeM npyxalba yBvl1a y eaprajauHje HHBoa TSH. TSH cuo rr,ljepHrlz ca rpu pa3JIHqI4ra nornyHo
ayroMarr43oBaHa aHaJrlr3aropa vs vcrvx y3opaKa: Abbott (Architect ci8200), Siemens (ADVIA
Centaur XP) and Roche (Cobas e4l1). Cepyla je carcynrsen oA 110 naqujenara uslrely aBrycra

2018. vjauyapa 2019. Pesyrrarr4 cy ynope!enu Passing-Bablok ur:roAotvt. ,{o.qaruo, H3par{yHarl4 cy

xoe0nurEienrlr Jrr4HeapHe perpecuie HaKoH norapuraMcre rpaHcfiolluaquie IIoAaraKa.
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I4atto cy cBa rpu perpecwjcrca rcoeQtuuujeura 6uta nucora (r'.

gujarparr,ra :a xopelaqrajy Abbotta ca Rocheom umr Siemenson
xopelaquje Roche i Siemens 6uo je 1,11. Pesynraru 4o6rajeun I

[ponopuuoHarHo Br4lrru oA oHr.rx 4o6rajenrax Abbott-osor\a N4ero

rrajepeHrnr HHBorrMa. tr{axo cy HMyHorecroara uelyco6Ho y Kop
epuje4Hocru TSH sa KJTHHHqKe oAJryKe 3a xurrorrrpeosy (xn
rpe6aln 6urra cnjecHr4 oBr{x orpaHr4r{e}ba. florpe6Ha je xa
3aAoBoJbHJrH Krr4HHr{Kr.r saxrjenra r4 KaKo 6u ce ouoryhule raqH
xlInorupeo3e. I4cro raxo, flpeAnaxeMo yaofeme rpaHr.,rrrHr,rx r4 ]

3a xulrorlrpeo3y, 3aBu cHo o ltMyHorecroBlrMa, xaro 6u ce ge6ier,

>'0.!
6ulu

i.oche i

1ov (3

8'1, naru6u Passing-Bablok
ry caMo 0,66 u 0,73. Haru6
Siemens MeroAaMa 6ntu cy
lol0, o.qnocno 52o/o) na cautut

, He Mory ce nocruhu ucre
:axrjeru), KruHuvapu 6u

aquja uara3a KaKo 6u ce
.IqKe oAnyKe y cnyuajenuua
rlr3rrqHr{x nprajeluocru TSH
eurna .[uiarHosa.

tHt;4qxI

)MOHHI

3 I.iJIHH

,ICOKO

Ia Iott
Pad npunada npo6netramu4u doxmopcxe ducepmaryuje: AA HE IJEnHMI4T{HO

.(a,ru KaHAr.rAar ucflyrraBa yc.lrone?
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III ilOtrAUrZ O MEHTOPy/KOMEH'rOPy

Brzorpa$uja MeHropa (ao 1000 xapaxrepa):

llpod. ap Tariaua Clluuh. peAoBrrH npo$ecop MernuuHcxor cpaxl'n-rera Vttueepsurera y
Eeorpaly, Iorr14cHy q,ran CAHV

laryvr pollerua: 23.02.1964. roauue . LLIa6au.

OSnusoeame:

OcHoruy rxKony n runHa:rajy je :aspunra y Beorpaly. !(unromrapara je Ha

MetrnuHHcxonr Sarcynrery y Beorpagy 1988. ro.qnHe ca npoc-ieuuoM olteHoM 9,75 (geeer
ceAaN{Aecer ner). MarncrapcKy re3y noA Ha3r4BoM ,,VrHqaj 6y6pexue r[yHxuuje Ha aKrHBHocr
KJbyrrHnx eH3r.rMa Mera6orusN{a rJryrarHoHa" o.q6paHula je 1994. roa. ua MeltnquHcKoM

$axylrery y Eeorpagy. ,{orcropcxy 4ucepraqzjy noA Ha3HBoru ,,1Vera6o:rn3aM I'nyrar}roHa y
KaprrnHoMy 6y6pexnor napeHxuMa" o46pauura je 1998. roAaHe Ha MeAzuHIrcr(oM rparcyrrery
y Beorpa4y. Cnequja,rlrcrr{r{KH rrctrur r{: K:rnuu.rxe 6noxeuraje je noloxtzJla ca oAJIHtIHoM

oqjeHonr 2001. roAsse.

Puduo ucxvcmeo:
Oa 1989. roAHHe je :anocleHa sa l4scruryry 3a MeAHur{HcKy a KnIlHHqry 6uoxerrtnjy

MeAuquscxor Sarcynrera YHuaep:urera y Becirpaly (M<DVE). y 3llame acucureHra
rrpr4npaBHr{Ka 3a yxy HavrrHy o6;racr Braoxenruja je u:a6pana 1989. r'oanHe, )z :sarbe AoI-IeHra
1998. roauHe, BaHpeAHor npo$ecopa 2003. roAnHe, a y 3Balbe peltoBHor npo$ecopa 2009.
fOAHHC

Vqeuhe v nqoiexmuno:
Og nouerxa cuoje ucrpaxr4BarrKe mapu.iepe, 1p Ta'rjana Clmrah je yuecruonatruHa

npojexrunra MuHucrapcrea npocsjere, HayKe n rexHoJlorurcor pa:nc{a Peny6.ltnxe Cp6uje. Erz:ra

je pyxoeo,qr4narl Ha 4na gonraha npojercra MuHucrapcrBa 3a HayK)/ I4 rexHoJlot.uxu pa:aoj
Peny6:rure Cp6uje (2006-2010: npojercar 6p. 14500!l[J r.r oA 201 l: npojexar'6p. 175052,
Ha3HB: ,,3uauaj no.nurnlopSra3Ma rnyraruoH 'rpauc$epa3a y rlolurc)]KHocln 3a uacraHaK
o6o,'sema"). Y.{ecrsosara je xao cy6xoHrpaxrop Ha FP7 rrpo.f exry UROMOL {2009-2012) u

6ula qlaH Vnpas,'uaurcor KoMlrrera rraelJyHapogHor CO^S7'npojexra ,,Cancer untl control of
genomic integrity - Cangenin" (BM0703) (2008-2012). Oa 2018. to2022. roAuHe je 6ura
aHraxoBaHa uaCOST npojexry ,,CliniMARK: 'good biomarker 1:traclice' to increase the

number of clinically validated biomarkers " (CA161 13). Oa 2023. rotuue je anraxoBaHa Ha

COSZ npojexry (CA2 I l6).

HazDade u nocmuaryha:
V roxy xapujepeje euure nyra HarpafvBaHa 3a rrocrurHyre pe3ynrare, a uai:uauajHraje

HarpaAe xojy je Ao6ura cy Harpa4a Clprrcxor nexapcKor llpyrxrBa 2016. ro4r.lre H HarpaAa

MOI/B| 2023..3a HayqHo-HCrpaxlrBalrKH paA. r{naH je Cpncrcor ApyurrBa ga cro6oAHo
pa.rr4KancKy 14 MuroxoH,qprajarHy cfu:nororujy. vrzjrz je nornpel,c-ie.urrnx oA ocHfiBalba (2009),

wrau Society for Free Radical Resear<:h (Sf RR), Cpncxor yApylielLa 3a rpore oM nry (SePa),

xoje je geo uelyHapoAHe oprauu:aquj e l{unan proteome organizotion (HuPt-)), a ur.rju je
raxolle nornpegcjeAHHK oA ocHr4Ba*,a. Cpncxor ApyrurBa 3a HcrpDKHBaH,e paKa (CIII4P) u qraH

Cpncxor JreKapcKor npyurBa. Y.{ecHHx ie suure KonruHyupaHz x MeAHIIHHcKI,Ix eAyxaqpri



CIIIL a y oxro5py 20 14. roararle opnauH3arop crpyuHon cac'raHKa y oKBHpy Celirlnje:a
K,ruHuurcy'6uoxevrajy ,,fryraruoH rpaHc4lepa:e xao 6uouapKepa o6oren a 6y6pera',.

Y Honeu6py 2017. roAr4He 6ra:ra je rpeAaBaq Ha Kypcy ,.N4o,rercyrapHa nHjar.Hocrr.rKa y
na6oparopr4jcrcoj n,tetr.rr1r4Hr4" y oKBr4py CexuHje 3a,rla6opar0pr4jcK),Menuur4Hy, flpyrurra
neKapa Bo.f nolraHe.

3a gonucHol tIraHa Cpncrce axageuu.je rrayKa H yMerHoclu u:ta6panaje 8. Honenr6pa
201 8.roanHe.

PaAonn uz o6tacrw xojoj nprara1a npujeglor AoxropcKe lHcepraquje:

P.6p. Ayropll, HacroB, r43AaBaq, 6poi crlraHraqa

I

Savic-Radojevic A, Mimic-oka J, Pljesa-Ercegovac M, opracic M, Dragicevic D, Kravic T,
Djokic M, Micic S, Simic T. Glutathione S-Transferas*Pl Expression Correlates with
Increased Antioxidant Capacity in Transitional Cell Carcinoma of the Urinary Bladder. Eur
Urol2007; 52:470-477 .

2.

DragicevicD,DjokicM,PekmezovicT,MicicS,Hadzi-Drjoki-ry
Survival of patients with transitional cell carcinoma of the ureter and renal pelvis in balkan
endemic and non-endemic areas of Serbia. BJU Int 2007;99 1357-1362.

J.

Simic T, Savic-Radojevic A, Pljesa-Ilrcegovac M, Matic \4 and Mimic-Oka J. Glutathione
S-transferases in kidney and urinary bladder tumors. Nat Rev Urol 2009; 6(,5):28l-289.

4.

Matic M, simic T, Dragicevic D, Mimic-oka J, Pljesa-Ercegovac M, Savic-Radojevic A.
Isoenzyme profile of glutathione transferases in transitionall cell carcinoma of upper urinary
tract. TranslRes 2010; 155 (5): 256-262.

5.

Suvakov S, Damjanovic T, Stefanovic A, Pekmezovic 1-, Savic-Radojevic A, pljesa-
Ercegovac M, Matic M, Djukic T, coric v, Jakovljevic J, Ivanisevic J, pljesa S, Jelic-
Ivanovic Z, Mimic-Oka J, Dimkovic N, Simic T. Glutathione S-transferase A1, Ml, Pl and
Tl null or low-activity genotypes are associated with enhanced oxidative damage among
haemodialysis patients. Nephrol Dial Transpl20131'28 (l): 202-212.

6.

Markers of Oxidative Stress and Endothelial Dysfunction Predict Haemodialysis Patients
Survival. Suvakov S, Jerotic D, Damjanovic'r, Milic N, Pekmezovic T, Djukic T, Jelic-
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Pa71oer,r ua o6lacru xo.fo-i npHnaAa rrpHjcAJror AoKTOpcKe ;ucepraqHje:

[a nu KoMeHTop uc[yrr,aBa ycaoBe? .IIA _ HE

IV OIIJEHA IIOAOEHOCTI,I TEME

Hac,ron re:e je [oAo6aH?

IV.2 flpeanr er u crpaxrrBarr,a

HEAA

P.6p. I . At-ropil. Hacros, Hslanat, 6poj crllaHlaua 
-IYlrianiflza,ric n,.n

I i:ltlTir:,n in stable angina patients lowers CCLT and ICAMI expression: pleiotropic
B; 46:1526_31.

ALiaruAzaric n, Vekic J, ZeljkoviC A$i.Jr."ovi.
Interrelated cathepsin S-lowering and LDL subclass pnrdl. improvements induced by
atorvastatin in the plasma of stable angina patients. J Atherosclei Thromb 2014;21:g6g-
77.

The pleiotropic effects of atorvastatin on stable angina patientsi evidence by analysis of
high-density lipoprotein size and subclasses, and plasma nlRNA. J Med Biochern20l5;
34:314-22.
,ttririrri"-e.oru
Atorvastatin treatment increases plasma bilirubin but not IIMOXI expression in stable 

]

angina patients. Scandinavian Journal of Clinical & Laboratory InvesiigationZ0l5;7i: 
I382-9. I

I

2.

J.

4.

5.

Mirianic-Azaric B, Vasic N, CemJ@@
is associated with high-density lipoprotein cholesterol and bilirubin in patients with
abdominal aortic aneurisms. J Med Biochem Z0l9; 3g: 26g_75.

IV.t Oopuy.na{uja Ha3rrBa re:e (nac,rona)

I4C[I4TIIBAIbE IIOBE3AHOCTI4 IONI4MOP@}I3AMA| E}IA 3A PEI-YNATOPHE
I4 KATAJII4TI,IIIKE AHTI4OK CI,IIHHTHT] I] P O TEI,I HE CA PI{3 I,I K OM 3A

HACTAHAK BAJIKAHCKE CKE HEOPOIIATI,IJE

Y cnjeuy qvrLeHr.rqe .ua je Peny6tut<a Cpncxa .rA"r*. ,oAf@
He0ponanljy (EEH), Kao il la Ia oKcr4Aarr4BHH crpec HMa BaxHy ynory y HacraHKy t
nporpecuju 6pojnHx xpoHHqHHx 6olecrlt, npeAMer Hcrpaxuparba oBe.{oKTopcKe 4uepraqzje
6uhe yujepeH Ha Hcnr4Tame noBe3aHocr nolnlropSra3aMa reHa 3a perynaropHe 14 KaraJrr4rr,rqKe
aHrI4oKcI4AaHrHe nporel4He ca pH3HKoM aa nojaay EEH, ra ryMopa yporenujyrraa ua repeuy BEH.
fIoAaIIu y nl{reparypl4 o }bt4xoBoj noreHqujamroj yro:u y pa3Bojy EEH cy peJrar}rBgo ocKyAHr.r.
Ha ocHoey eKcnepxMeHraJlHtlx [oAaraKa o yno3r4 oKc],rAarHBHor crpeca y uera6o-1usr,ry
apzctoltoxujcxe xHceluHe, xao noreHllnjannor y3porlHnKa BEH, n yno3u nonuruop$u3aMa reHa
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3a perynaropHe Ir KararI4rI'Ir'IKe aHThoKcHAaHrHe npOTeI4He Oa pI43I,iKOM 3a pa3Boj TepMI4HanHe
6y6pexHe cla6ocru 14 ryMopa roprber yporelnjyua MoxE ce nperrrocraBlrrlr Aa cy oB7
reHercKH noluuoprpra:uu rarofe sHauajHu y rraroreHe:ra BEH. \a6u ce npoqujeHHJra rbr.rxoBa
ynora oA BeJIuKor je uayuuor tHauaja cflpoBecru ceeo6lxpar]Hy reHercKy cry4rajy xoja 6u
ynopeAo aHuru3Ll,puta 4ncrpu6yqujy onux nolurraopQu3aMp r(oA uaqzjenara ca eHAeMcKor
nogpyuja, 14 3ApaBI4x oco6a il3 eHAeMcKI,rx peruoHa Peny6naxe Cpucxe. xojra he elHytrt4
KoHrponHy rpyny. Bolehz ce rIHlbeHLIuoM Ia KeaplA.{rD culHarrHr{ nyr Hrpa LleHrpanHy ynory
y UHronporeKrHBHHM oAI-oBopLIMa hemlje Ha oKclr,4arilBHu clpec, nope.q nolnuop$u3Ma 3a

NrJ2, saxno je ucnurarn 14 noBe3aHocr rroJurMop$nsarr,ra retila KaKo za Reapl xog naqujenara
ca BEH. Kaxo ce, vefy nelurHrr,r 6pojeu rporer.rHa uraja je expnpecHja perynncaHa Nrf2 Harase
ce u rnyrarl4oH rpaHcrpepaae (eHrl. glutathione S transferases, GST) BaxHo je ucnuraru
rloBe3aHocr nolurr,ropSHe excnpecuje GSTPI rcoA BEH n4qHjeuara. I1rarco je, y nexoll.rxo
I{crpaxHBaILa, vcttvtrltBaHa ynora reHercKlrx nolurvopfir3arfda 3a rnyrarnoH rpaHcQepa:e, y
nl4reparypl4 rIoAaIIu o 4ucrpu6yt\uju u yno3u xanJrorurr aHaflu3e nonrauopSu3aMa A, B, C ra D
3a reH sa GSTPI He nocroje. Taxofe, rrrely 6pojru{M aHr}roKc[.rAaHTHr.rM eH3r{M}rMa, oA BeJrr4Kor

ana'raja je u myraruoH repoKcu[a3a 3 (GPX3). Oso he 6urla rrpaa cryguja xoja he oApeAprr4
gucrpu6yqujy, Kao u eQexre GPX3 nomruopftu3aMa KoA npqujenara ca gujarHosola EEH r
ryMopa roplber yporenujyrraa. Y lrreparyptr nerraa crygraj4 roje cy ce 6asr.ure noMeHyrt4M
nolultopSn3MlrMa, crora he oso he 6uru upaa cry1uja 4oja he yrcilnrvBarvt [oBe3aHocr
nonurraop$razarv.a Nr/2 rs6721961, Keapl (rsl048290), GSTPTAB (rs1695), GSTZAICD
(rs|138272) u GPX3 (rs8177412) reHa KoA naqujenara ca EEH.

flpe4lrer rrcrpaxuBama je nogo6an? ![1! HE

IV.3 HajHonuja Hcrpunr{Barba [o3HaBar6a rrpeAMera Arrcepraquje Ha ocHoBy
n:a6paH e Jrrrreparype ca c[]r cKoM Jrrrreparype

EalxaHcxa eHAeMcKa He$ponarraja (BEH) je nopogr.ruHo, cnopo nporpecr.rBHo, xpoHurrHo
ry6ynozHrepcrnqujcxo o6oreme 6y6pera He[o3Hare eraoloraje xoje HeuuHoBHo BoAr.r Ka
repruuHanHoj 6y6pexHoj claOocru (TBC). Bucoxa uHqra4enraja tiEH sa6uJ6exeHa je y ceocxrzna
nolpyvjrnra Bocse u Xepqeronuue, Cp6nje, PyrrayHuje, Eyrapcre z Xpnarcre, roja ce
rpocrl'Ipy 4yN pujexe lyuaa [l-3]. KlrznHrIKLI cr.rMnroMlr, Ka(c r reHercKr,r n 6noxeuujcxu
MapKepH EEH, cy Hecnequ$uqHH raKo .qa 6olecr Ayro ocraje Herrpeno3uara l2). Je.qua o4
HajsHavajHujnx KapaKrepxcrl,IKa BEH je rbeHa noBe3aHocr ca nojarou ryMopa yporenujyrua,
HapoLIHro ryMopa ]-oprLer yporenrajyrraa 13,41. HauMe, paauju fionarlr4 HaBOAe ga laqujeHru
o6o,'sern oa BEH uwajy, qaK H Ao 100 nyra, eehy npeaa:reHqr,rjy MiurnrHoMa ropmer
yporenHjyva [5], aarco je :a6ursexeHo .qa ce ra pa3nuKa rocne,{6ux 4eqeHuja cnra6yje.
Vnpxoc r{H}teHl4uu Aa cy joj nocreheHa 6pojHa ucrpaxr,rBarba, eruoloruja BEH u ga6e -ie
KoHrpoBep3Ha [1,6]. flperxogHzx geqeHnja piBMarpaHo je Herolnro xurore3a o yspory EEH,
xryqyiyhu MuKoroKcfiHe H roxr.rjcxy Kr4ceruHy (AA), rcao ,1na Hai:ua\aiHuia ll,7



Haieeha na)Klba ce roKJlarba yrpaBo AA, xoja je u ycnojeHa Kao rraBHH y3por{Hr4K BEH [6,8].
Cyr'rrra ce 4a cjeltesxe 6s:rxe Aristolochia clematitis KoHraMr4Hr{pajy 6pauno H 3eN{Jbrirrrre [9],re ]4crpaxldBarlil npernocraBrsajy 4a 6n naqrajeHru ca EEFI rr,rornu 6u'ru usroxeHra AA
KoH3yMI4paBeM xpaHe npl4npeMJ'beHe oA 6paruHa KoHTaMr.lHr4paHor cjeueHxaua 6unaxa ug
nopoAI4IIe Aristolochia, xoje pacry Kao KopoB y eHAeMcKlrM perrroHr4Ma [9,10]. Hcrpaxunama
cy iloKa3arla Aa HeKV ycjeBu Mory Aa ancop6yjy u 6uoaxyuy'lupajy AA Hs 3eMJbe H Bo.Ue.

Ctola, [poAyxeHl yHoc xpaHe [pnnpeMJbeHe oA onux ycjena raxole Moxe AoBecrz go BEH
I l].
Y erccnpeuuHrtulHl4M crygujarr,la je norcasaHo Aa roxoM helujcxor uera6olu:ua AA Aorasra Ao
cJIoxeHe lrera6oluqre axruaaquje xoja 3a [ocJbeAurly HMa crBa.parbe Krrceo]rar{HHx clo6o4HlEx
paAuKana (KCP) LI HacraHaK oKcHIaruBHor- crpeca 112,131. flope4 noja.raHe npogyxquje
clo6oluux paAuKillla, y ycnoBnMa in vitro je noxa:auo aa AA AoBoAH H Ao cMarLel6a
aHTI4oKcI,IAarHBHor KarIaIIHTera henuja [3]. IllranurrJe, oKctnAar]rBHu crpec H orureherua
enHreJIHHx henuja npoKcuManurzx ry6yra 6unn cy eBHAeHTHr.t KoA rraqoBa rperupaHrnx AA.
Moryhe ga je ynpaBo oBa ry6ynoroxcurrHocr rroBe3aHa ca cMalreHoM aHruoxcr,rAaHrHoM
axrusHouhy [13,14]. flopeg rora, oKcrI.{arHBHu crpec r43asBan AA Moxe HMarH suavajHy
ynory y oureherry 6y6pexuor napeHxllMa y BEH. floclelmnx roAr4Ha rrpltnoxeHrl cy AoKi13H o
noBe3aHocrll excno:nquje AA u nojaae BEH. Haurr,re, aAyKrr.tr .niHK ca AA u KapaKrepucrrrqHe
A---T rpaucnep:uje orKpHBeHu cy y y3opurrMa MairurHo usrr.uljeruenor rKl.rBa 6y6pera xoje je
go6r,rjeHo oI narlujeHara caEEH [ 14, 1 5].

I'Iaxo pesylrarl{ eKcnepuMeHTiIJrHktx Ltcrpa)KktBana LrAy y npunor BaxHe ynore oKcHAarr4BHor
crpeca y flaroteHesu EEH, onaj enauajau naroQu:noJrotrrKr,r MexaHr,r3aM Hnje gonorHo r{cnHTaH
KoA oBI4x naqujeHara, 3a piBJIInKy oI xpoHrr.rHe 6y6pexse cna6ocru (XEC) u TEC u6-18].
36or rora je neoua BaxHo ucrvrarv aKTI,rBHocr eHAoreHux MexaHI,I3aMa aHTHoKcrrAaHTHe
3arUrnre xojra cy xoA BEH naqajeuara Lr AaJbe ocKyAHH. Ilpey :rraHr.rjy aHruoxcrnAaHrHe
3amrHre o46paue qHHe aHTH0KCI4AaHTHH oH3t4Mr,r vujy 6a:anHy aKTHBHocT H Koop,qHHhcaHy
exnpecHjy perynnttre Nrf2 (enrl. Nuclear factor erythroid 2*related factor), rpaHcKpurqr4oHu
tfaxrop [9,20]. Kog cnnx oBI4x nporeliHa onncaH je reHercKr4 nolnuopQusau xoju sa
rtocJbeAn uy LIMa cMalLeHy urpt ra:rvrrajemeHy aKTr4BHocr, a caMHM Tt4M n naoryhuocr
Heyrpirnu3aqtaje KCP [2 I ].
Nrf2/Keapl (enr:r. Nuclear factor erythroid 2-related factor 2/Kelch-like ECH-associated
protein 1) curualuu nyr jeAau je o1 najaaxnujux clrcreMa pe.n,oKc xoMeocl'a3e y helujra, gox
Nrf2 npelcraBJla je4an oq uajnaxHnjrx perylaropHux aHrlrol(cnAaHrHr{x nporeuHa 120,211.
Nrf2 je Hecra6ranaH rporeun xojra je HerarnrHo peryJrr.rcaH rrporeHHou Keapl 122]. Keapl
npuraAa BTB-Kelch (eHu. BTB- Kelch-like EcH-associated protein) ropoluqr nporenHa
y0trjepana Nrf2 y $yHrcqvonanHl4 KoMrIJIerc y6uxaurlrH Jrnra3e, quMe perynurxe Kpurt4r{Hy
xoMeocra3y Nrf2 ra lberoBy aKrI4BHocr [22]. Haut"re, Keapl oraoryhaaa nurepaxqnjy zsuely
Nrf2 u KoMrJIeKca Cul3 y6uxBLIrI{H-Jrr4riBe 121,22). V crarunua peAoKc panuorexe, NrD
yrnaBHoM ocraje y qI,ITonniBMIl Kao KoMrJreKc ca perynarrlpHoM Keapl no4je4luuqorra.
Mefyruu, y BHIIIKy KCP z elerrpoSurunx jegmrema Aona3r.r ,4o ognajarsa Keapl qran,1e Nrf2
u:6jerana y6uxnurauauujy, Mr.{rprpa y jeapo rlje ce ae:yje za ARE (eHrn. antioxidant response
elements) Ha MoneKyJIy AHK. Ha raj Haqr{H Nrf2 yraue Ha rpaHoKpnnur4jy reHa 3a neluxra 6poj
aHrHoKcI4IaHrHHx eH3HMa, z:uefy ocraJrr{x rnyrarHoH rpaHc$epa:e, rJryrarHoH peAyKTa3e H
rnyrarlroH nepoKcu.qa3e qllMe ce ouoryhaBa noHoBHo yc[ocraBJbarte peAoKc xoueocra:e [2 l-
231. florrarraoptfr.r:arr,r NrJ2 rs6721961 (-617C/A), no rrrny iSNP (eHrn. single nucleotide
polymorphism) natasu ce y ARE rpoMoropcKoM pernoHy NrJZ reHa H KapaKrepr.rue ra saujeHa
C>A. C o6anporr,r Ha BeroBy no3lrllujy oraj SNP yrnqe ua 6a:aruy excnpecujy Nrf2. Yxparxo,
cMalbeHa 6azamta excnpecuja Nrf2, saje,qHo ca usuujemeHou cnoco6noruhy Nrf2 ga ce
e$uxacHo eesyjy za AkE, pesylryje cMarbeHoM rpaHcKpaflrlrrjou reHa 3a aHruoKcraAaHrHe
eH3HMe 120-241. Nrf2 6u Morao Aa vrMa snaqaiHy ynory y pa:soirr ie yspoxoeaHe AA



125), a caMHM rHM H EEH. Haur're.y invitro crylujaMa noKa3a.Ho je 1a noBluueHu Hr,rsou AA
uuxu6upajy aKrI,IBHocr Nrf2. YnpaBo cHr{xeHa excnpecr,rja Nrf2, xao u noeehaHa npogyxqraja
KCP, noroayjy uacraHxy oKcHAarI{BHor- crpeca [25,26). flope.q rora, y HexoJrr.rKo .rypJu
noKa3aHa je resa u3Meby nonuMop$He eKcnpecr4je Nrf2 y XEC, Kao H xo.q naqujeraru ,u
TEC[16-18]. Y:eorurz y o6:np Aa cy ro rJraBHe ]r HeM]rHoBHe K(cMrrr4Kaqzje BEH, cnaxaxo 6u
6uro eeoNaa BaxHo vtcr.vraru 4a lu nocroja Be3a rasnrely tlonuMop$u3Ma reHa sa NrD H pn3r{Ka
aa parnoj BEH.
Reop 1 rs1048290 noluuopfiu3aM ce Harra3rn y reHoMcKoM peruoHy (erson 4) u xograpa DGR
AoMeH (eHrr. double-glycine repeat) reHa 3a Keapl 1271. Kar<o je oraj 4oueu je y 4apexrHoj
uHreparcquju ca Nrf2, oH yrllqe Ha Be3r4Balbe Nrf2-Keapl 14 nocJLeArrqHo Ha Husoe Nrf2
nporelrHa [27,28]. Y nureparypn y caMo HeKoJrLrKo crygrzja Hclr]rrnBaH je onaj nolruop$u:au
Ir AoBoAl4 ce y Be3y ca KapulrHonona gojre, xpoHr4rtHuM pecnlrparopHrrM 6olecruua u
enunencujovr 127 -29).

GST (eurir. glutathione S transferase.r', GST) cynepQarr,runujit eH3uMa, uraja je ercnpecuja
perynl4caHa Nrf2, ytecrByjy y peaxqrajaua AeroKcrrKauuje neluxor 6poja xceuo6uornxa [30].
PesylrarH Hajuorujnx ucrpaxuBalr,a cyrepuuy Aa cy GST, raxole, BaxHe y AeroKcr4Ka\uju
AA [31,32]. Haunre, uera6olur ap]rcronaxrau-uurepHnjyvr jou, npoH3BoA npBe Qase
uera6olu:tua AA, Moxe Aa ce romyryje ca ulyrarr4oHou [32], )r qeMy yuecrryjy eH3rnMr{ Apyr-e
frase uera6oJln3Ma xceHo6uoruxa, uely xojranra je ra GST. flope4 rora, noKa3ano je Aa ce 14

AA-I, najrorcuunuja rounoHeHra AA, raxofe Moxe Be3arr.r 3a rJryrarlroH y pearqujarraa xoje
xaranr,rsyjy GST [31].Onu eH3HMH cy nolujereuu )t 3 tparr,rr.rnuje: qr{rocoJrHy,
MlrroxoHApujanny Il MI{Kpo3oManHy. I-lurocomra fiarr,tuiruja je noprjereHa Ha ce,{aM :rcraca,
ar$a (GSTA), uu (GSTM), nu (GSTP), oMera (GSTO), rera (GSTT), curua (GSTS) Lr 3era
(GSTZ). Ynyrap pa3rldrturl4x ulzrocoJrHnx KJraca GST yrrrpfena je snavajua reHercKa
xereporeHocr roja ce .qoBoAH y Be3y ca 6pojHunr 6olecruua [33,34). floce6uy rax]Ly
I4crpaxlrBaqa npl4Braqu GSTPI reH y oKBr4py xojer cy orKpurleHa ABa Sl/P, rcoja AoBoAe,qo
u:tuujerseHe GSTP eH3HMcKe aKrHBHocrH [34]. Hannae, ,SNP orr(pr.rBeHra y oKBHpy GSTPI resa
pe:yrryjy saujeHou aMI4HoKI4ce rvrna Ha no:raqvju 105 (Ile 105Vol) u I 14 (Alal t 4Val), crora ce
GSTPI noKyc cacrojra oA rrerr4pr4 pa3nurrnra arrerra, GSTPl*A (l15lle/t14Ala), GSTPl*B
(l05VaUl l4Ala), GSTPI*C (l05VaUl l4Val) u GSTPl*D (l05tle/t l4Val) xojn 4o cara H:zcy
vcrtrtrvlBaHn rog naqzjeHara ca EEH. y HeKoJrrrKo cryauja r{rlrr{rnBaH je snauaj reHercxr.rx
nolurraop$rzsaN{a GST y npoqjeHra pu3}rKa 3a HacraHaK Ealxascrce eHAeMcKe neSponarraje [35-
37). y jegHoj oA IbHx je nponafeHo Aa je xog naqnjeuara ca BEH qeurhu aKrrBHH GSTMI
reHorllil, y oAHocy Ha KoHTponHy rpy[y [35]. y, Ao caAa, jeguuon clpoBeAeHoM r,rcTpaxuBa]by
xoje je o6yxnaralo laqnjeure v3 Peny6ruxe Cpncxe il Cp6raje ycraHoBJr,euo je Aa
nollauop$u3aM reHa sa GSTAI-I noeehasa pr,r3rlx 3a HacraHax 6EH, Te Aa oco6e ca
rlpldcycrBoM aapujaHrHor GSTAL *B ateta urtajy nosehaH plr3r{ri 3a HacraHaK BEH y oAHocy Ha
oco6e roje nuajy GSTAIxA/*A reHornn [36].

Ilopeg ynore GST y pearqrajaua 6rzorpaHcQoprr.raquje rurerHr{x elexrpoSulHnx jegamema,
nocroje u rIoAaqLI xoju yxa:yjy ua yueurhe GST y henrEjcxonr [pexuBJbaBarby, rpoJrr.rSepaquju
H arlonro3l4 rlocpeAcrBoM nporelrH-nporer4HcKr{x r,rHTepaxquja ca curHaJrH}tM MoneKyJIuMa
[38,39]. HauMe, rosehana excnpecuja GSTPI rporer,rHa nponafena je rog ue.nuror 6poja
ryMopa, yxDyuyjyhn 14 KaprIHHoM t-oplLer yporelujyua, :a xojn je uo:uaro la ce janra y
nonyraqHjr ca BEH 14,40). GSTPI je 6uo npBH rporeuH:a roju je orxpuneHo Aa uHxu6uue
JNK (eHu.c-Jun N-terminal kinase) Kpo3 ArrpeKrHy rrporer4H-nporeuHcKy HH'repaKuujy [40,41].
JNK je MAP rcusaza (eHrl. Mitogen-activated protein kinases) yKrbyr{eHa y 6pojHe helujcxe
[poqece Kao IIITo cy olroBop Ha helujcxn crpec, a[oflro3y, r.rHQlarrlaqnjy, helujcxy
4uQepeHqujaqujy u nponr.rrfepaqujy [al]. Crvrarpa ce Aa je u He<fponarrja yspoxonaHa AA
rloBe3aHa ca MAP KHHa3HLIM cHrHaJIHlrM rIyreBHMa, rrrro 6u MotJro Aa ce floBexe ca
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rraro6H3,ororrrKr4M MexaHu3MnMa BEH H yApyxeHlrx ryMopa lrporeil4jyMa to4 n"ra^ *AA n'roNe Aa aKrI'IBI'Ipa r'r JHK cHTHaJIHH rryr roBorehra ro np,ercoulepHe excnpecra.le TGF-I,
xojH je sHauajau y raroreHe:u ue$porarnje yspoxosaHe AA [41,42i. Kaxo Csfpt yrHrre Ha
unxu6uguiy aronrorcKe MoJIeKyne JNK, uoxe ce npernocraBrlTr,r ra nonuMopfiua excnpeqaja
GSTP I yrHr{e Ha flpoqec arrorrro3e.

Meby 6pojuur,r aHrI'loKcHAaHrHLiM eH3IIMlIMa, jeaan oa HajaaxHujux je rryrarr4oH nepoKc ptra3a
(GPx)' rlopoluqa GPX nporeaHa ce cacrojn o4 8 HsoeHlnN{a, a GPX3 je rranHa naHherujcxa
n:o$opnaa. aox je 6y6per je 4ouuuaurHo rKrrBo roje 1onpr.ruoca aKruBHocrr,r GpX3 y nri.r,
[43]' y 6y6peauua, GPx3 ce npBeHcrBeHo eKcrpt4Mapay napnjerannunr helujaua EoyruaHoeux
Kancyna u y hetujar{a 6asorarepilnHe ueu6paHe npo".rraruzx ry6yna. y nrasMr.r GpX3
o6e:6jelyje 3arxruTy enI.IreJIHI4M hernjaua oA o*.rAurr,tsror ourehema. GpX3 T-65C
(rs8177412) SNP, Moxe yrr.rqarvHaaKrrrBHocr r4 Ha eKcnpecrrjl,onor rn3oeH3lrMa [44]. Kaxo je
6y6per npHMapHo rKlIBo y r<ojeu ce eKcrpuMupa GPX3 oA ,urr*o. je snauaja ucwtrarhyrur{e
Jrr'r noJrrzMopsna excnpeczja na pr.r3r{K :a pauoj EEH, xao }r yApyxeHrrx ryMopa ypor.rrrlyru.
Ilperlelou nHreparype, y gnnje cryAuje Ao cara cnpoBe.(eHe, a.Hurr4slpan.ie CfXt H3oeH3HM
u nornpfeHa je cnuxeHa aKrI4BHocr epr.rrpor.IuTHe uryrarr{oH rrepoKcu1a3e, GpXl, rcoa BEH
naqujeuara 145,461. Y cauo je4nona ucrpaxrrBatuy ilcnv'runauaje nor"rurom nolunaop6uaaua
reHa 3a aHrI{oKcInAaHrHe nporel,IHe, yKJByuyjyhu u GPXI, re Huje rroKa3aH yruqaj GpXl
noruuopQra3Ma Ha nosehaH pr43r4x sa parnoj EEH [46]. [ope4 iora, y ,rr.puryp, n.ru
roAaraKa o yntqajy nomarr,lopQrzua GPX3 rs8l774l2 Ha prr3r{K rra nojany EEH, rirco ga he ono
6uru npBo I4crpaxI{BaILe xoje he ce 6asurta noreHqujaprHoM y3poqHoM Be3oM ra:rraefy
nonran'ropSne excnpecuj e GPX3 reHa H eHAeMcKe HeQporraruj., nuo r.r ryMopa roplber
yporelujyrraa.
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ll:6op rrH reparype j e osronapajyhu?

IV.4 (n.:renn rrcrpaxuBarr,a

I{n;reau HcrpaxcuBa}r,a cy ogronapajyhu?

IV.5 Xunore:e rrcrpaxuBarba: rraBHa

HE&!

AA

lr uomohue

IV.6 Oqex[saHupe3yJrrarrrxurrore3e

l.Ogpe4urz gucrpu6y\ujy no.nuuop$uranaa
(rs|048290), GSTPIAB (rsl695), GSTZA|CD (rst I 38272)
6olecuurca ca BEH A npilnaptHtra KoHrponHe rpyne, Kao 14

ryM op ropner yporenujyl,ra

2.klclutaru noBe3aHocr nojelunauHux
GSTPICD u GPX3 ca pr.r3r.rKoM 3a HacraHaK EEH u ryMopa

3. I,[cnHraril roBe3aHocr GSTpI ABCD xanrorr,trroBa

4. tr4cnurarv la nu nocrojlr r(yMynaruBHz erlexar uclt
HACTAHAK EEH

za Nrfl rs6721961, Keapl
u GPX3 (rs8177112) reHa KoA
iEH naqujeuara roju cy pa3Bnnu

NA, Keopl, GSTPIAB,
yporelr,rjyrus

HX feHOTHnOBa Ha pH3HK 3a

Ilo:rurr,roprfuu o6luqu reua NrJ2, GSTpl, Keapl u GpX3
aKrr4BHocru cy noBe3aHr4 ca plr3lrKoM sa nojany BEH ra ryna

llocrojz KyMynarr4BHa e$exar nonnlropSn zama za NrJ2,
Ha pH3HK sa pa:noj EEH

a uavnjerueHor\r ,rJru cMalbeHoM

ropH,er ypore-rr uj 1,rr,r a

lAiB , GSTPICD, Keapl u GP,Y3

BapujaurHn reHorurroBlr y oKBt4py noluuop$uzavaza NrJ2,
ca a:uujerreHoM lrJru cMalLeHoM aKTI,rBHocrr{ perynaropHzx r,r

AH 1UBla ly anH o r.r Jr H KyM yn aru BH o ru ogr.r Sz xyj y pr.l:r.r x : a u
noruuoptpHu o6lzqu reuaNr/2, GSTPI, Keapl uGpX3
HacraHaK ryMopa ropmet yporelujyma xog naqujenara ca seh
HaBeAeHr4x no:rrauopSu3aMa oMoryhana paHy uleHrrarfHxaquj
3a HacraHaK BEH xao r,r ryMopa roplrer yporenujyva rra repeH

, Keapl u GP,Y3, yApyxeHr{

art EEH. flopeg rora,
oaehanajy pH3xK 3a

HM EEH. Oapebrzeame
oso6a ca nosehaHr,rM pr43HKoM
,EEH.

0.IeKunaHape:yrrarrrrrpeAcTaBJbajy:uauajaHHayrrHHgonpunoc? AA IIE

HEAA
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IV.7 flrau paAa H BpeMeHcKa AHHaMrrKa

Ilpna $a:a Hcrpaxl4BarLa o6yxnara ce:rexqujy ucrru'raHr4Ka, rpaKyrrJbarre u o6pagy noAarar(a rz

y3opaKa rryHe KpBH, re rpaHc[opr y3opaKa.

I .1 .Ce.ueryuja ucnumaHuKu
HaxoH 4o6njarsa E'ruqrce Ao3Bone J3Y "l\se'ru Bpauesu" Brxnuqe Enje,rHrra npl.rcrynuhe ce
celexqujn wcillflraHnKa KoHTpoJIHe rpy[e. Te he ce HaKoH ;lo6poeornor rofiymaBa[La
uu$oprrancaHor npucraHKa 3a cBaKor- yqecH14Ka cryaHje npHcryrrHTH rrpuKyn-raH,y KpBH 3a
aHarv3y, Kao Irlro je onncaHo y nornaBJby Marepzjan H MeroAe. Beh Hsoroeaun y:opUu IHK
rcojH cy caKyrlJ'baHl4 y ot(Bl4py paHnjrax HcrpaxnBama o EEH he .ruHr.rra rpyne o6o,re:rux.

I . 2. Vso pxoaa t oe .u ant epuj at a
Kao u-tro je pauuje noMeHyro, yaunrahe ce oKo 2 mL r<pen.

I . 3.Vyaan'e u mpaHcnopn,t
HaxoH rora, y3oparc he 6uru 3aMp3Hyr, a enpyBere ca KIIBH he 6raru rpaHcnoproBaHe Ha
olronapajvhenl ve4njynly u3 Enjersune y I{eurap 3a 6noueguquHc,xa r4crpaxrBa}ra
MeguqHHcxor Saryrrera y Barsa Jlyxy, rAe he ce Bpur4ru lara o6pa.qa rcoja yxrsyuyje
eKclpIrMelITanHL AHo. HaxoH go6zjan a Eru.rxe Ao3Bore MeguquHcx<lr Saxynrera
VHznepsurera y Beorpagy, IHK y3opuu xoju cy 21uo 6uo6aHKe HcnlrraHxKa ca 4njarnosou
EEH QopurapaHe Ha Hucruryry 3a MeArzuHHCKy 14 Knr4HxrtKy 6r,ro.xervrrajy he 6uru
rpaHcnoproBaHl{ Ha aAeKBarHoM Iraegrzjyrr,ry ( cyax :re4) ra: Eeorpa4a y Barsalyxy r4je he ce
BprxHTl,r E axoBa 4a,,ua o6paga.

Apyra $a:la acrpaxl{BaH,a he o6yxeararr,r eKclepr4MeuraJr}rn Auo, aHarvt'.ry il c'tar1crrrr6y
o6pa4y noAaraKa u o6jan:runarue go6rajeHux pe3ynrara.

2.1 . I4sotaquja lHK
flpen 4uo npyre (ra:e v crpxnBalLa yxryuyje ueo:raqnjy [HK u:r y3opaKa ryHe KpBH.

2. 2. Oope fiu6 arbe no.ry u.rtop fi us o.u a ze u a
HaKoH ro|a, HcrpaxnBalbe he o6yxnararu orpefuaame no,rnnroptfuaaua t\i/2 rs6721961,
Keapl (rs1018290), GSTPlAB (r,s1695), GST'PALCD (r,yt t3B272.)z GpX3 (rs6,t77tt2) reua.

2.3 . C m am u c muqK a aH clryu3 a d o 6 uj e uux no d a nt arca

illaH paAa r BpeMeHcKa.nrrHanrr{Ka cy oAroBapajyhu? .lIA IHE

lV.8 MeroA u y:opaK lrcrparrr{B:lB:l

,nusaju cmydu.ie:

Crygraja cryuajera r4 KoHTpona

Cenexuuja ucnumauuxa:
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3a olpebrzearre norrr.rMoprfn:anaa NrP 0.s6721961), Keapl (rs1018290.1,6:,9'n'tAB (rs16951,

GSTPALCD (rs|138272) u GPX3 (rs8177412.1 reHa y cryllrj:y he 6uru yKrb)rqeHo oxo 400
HcrII'IraHI4Ka xojra he 6rarr,t no4ujeJbeHH y leuje rpyne. rpyny o6onelnx H KolrrpolrrHy r-pyry.

fpyny o6o,'re,rux. oxo 200 naqujeuara, ca rroApyuja IirajeruwHe u LUauqa, he rrlrHyru
HcIIHraHHuu uujw cy [HK y3opuu nno 6uo6auKe Hcr]HraHr.{Ka ca 4HjarHosor,r EIIH r}opn,rHpaHe

uaklucrn'tyry 3a MeAHuxHCKy H KJTHHHqKy 6r.roxeuujy Megurluncxor rlaxyl'rela Ynuaep:Hrera
y Eeorpagy, rrpuKynrbeHr.r y repr4oay o4.iauyapa !o AeueN{6pa2012. roguHe. y oKBHpy pauujux
Hcrpaxr,rBalra (6poj erHqKe .qo3BoJre 29lY l-13).
Kpurepujytru 3a yKr,yrtlrBalbe y vcttLlitvBan,e 6nr14 cy:
-nyHoJberlln craHoBHHuH eH.qeMcKHx nogpyuja Peny6:rrarce Cprrcxe (Enjersuna a lllavaq) xo4
xojux je ettHIeM14oi]otrlKt4, KJu4H14trKH H exocoHorparpcrra norrp!eHa 4rajaruo:a BEH
-norrrucaH un$opnrracaHH npr4craHaK

KoHrpo,ruy rpyny he qnHuru racru 6poj (oxo 200) craHoBr{uKa eHAeMcKHx no4pyuia 6ea

AlrjarHose BEH. MeqoBaHH no y3pacry ,r nony ucnr4raHr4r-lr4 KoHrponHe rpyne he 6utn
yKJbyqeHI4 y cryAujy y roKy ct{creMarcKHx [perneAa oilparcnHx craHoBH]rKa eHAeMcKr,rx

pefHoHa.

Kpurepujyrvru 3a yKJ'byarr.rBalrre HcrruraHHKa y KoHTponHy rp)rny tLe 6zru:
-nyHoJl,eruu craHoBHHu14 eHAeMcKHx no4py.rja,
-la6oparopuj crcu, KrrrHurrKr4 14 exocoH orpa$cxu nornp! euo o71cy creo BEH
-KJIHHIZtIKH u ,ra6oparopr.tjcxn norapleHo oAcycrBo Apyrux 6y6pexuHx 6olec'ra (npHje4Hocru
ypee Ir Kpearr4HuHa y KpBrr y pe$epeHrnuu rpaHuqaua)
-norep!eHo oAcycrBo 4raja6ereca r.r MalrHtHr4x 6olec.ru
-IIornr4caH uH$opu ucaHlr npHcraHaK

Yc,loe 3a I4cKJbyrtI4BalLe H3 crygrzje 6nhe cras r4crrnraHlrKa I[a He xeJrn ga yuecrnyje y rbeMy,

Kao H roKa3 o nocrojarsy tllaJrHrHof o6oreu,a z lnjabereca y ucTopaju 6olecrH.

Enudeivuororuxa aHxenru

3a npurcynrsarbe AeMorparlcxnx noAaraKa vcrrvt'ra:ellrca KoHtrponHe r-py[e 6uhe xoparureH
crpyKTypucaHn eIII4reMHonouIKIz ynr4rHr4K. Ynuruux he cagpNarv fivrarba o crapocrrr, rroJry,

ujecry polema LI craHoBalLa, aHrpolloulerpujcr<uur [apaMerpr4Ma, 3aHVMil[Ly, nyrtre]6y, re
Ay )KptHu nyU]aqKo I craxa.

3a npHxynJbarLe AeMorpaQcxnx rroAaraKa, a-lrut H rroAaraKa o r.r3JloxeHocrfi
npernocraBJbeHuM rlaxroputua pv3vKa cpe.qr,rHe 3a HacraHarc 6EH, ucrru'raHprKa xoju uuHe
fpyny o6o,'relux raxo!e je Kopt4lxreH enHAeMHoJrorrrKr{ ynHrHHK Hcror rr,rla.

Csu zcnnraHaqn xojra ncnymaeajy xpnrepuje 3a yKr,yqnBalbe y 14clnrnBalLe 6llhe
nHSopnaHcaHI4 o cBpcH HCIIHTHBaIba, Kopl4rrrrelty rolaraKa H:i MeAHrIr4HcKe 71orc1,ueHraqlrje,
KJIpIHaqKoM rlperneAy I.t y3opKoBar-by KpBH 3a rrnaHr{paHo HcrpaxuBane, HaKor{ qera he 6Hru
3aMoJbeHu Aa nornHtrly raH SopuucaHr4 r] pHcraHaK.
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Mswpuio.r:

Kps

3a aualu'ry noluuop(lu3aMa oA cBHx HcrrlrraHuKa he 6rrlu y3ero no Z mL rvHe KpBH y
eaxyrajuepe, ca EITA Kao aHraKoaryJ]aHcoM. flo y:nuarsy y3,opun xpaH fre ce 3aMp3aBarg 14

qyBaru ya -200 C Ao Hsoraurzie !HK.

Llgo;tcttulia .AHK

I4:o'raquja IHK he ce Bplxt4rti ttz 200trt"L BeHenyHKrHpaHe KpBr.r Kopurrre]bena nolrepurajaJrHor
xnra PurelinkrM Genomic DNA Mini Kit-a (lnvitrogen), rpeMa yrryrcrB\, npou:aofava. y
npBoM KopaKy n'reu6paHe :rult$oqura ce nrasupajy. 3aruu ce nporer4Hll rle3aHr..t sa RHK
yrcnaBajy rporeHHa3ou K, a ocraIIH PHK ya uouoh PHA:e A. IlaxoH rora, .qo6ujeH7 Jrq3ar ce
tlpeHocH y MHHII CI]HH KoJ]oHe ca cHJTHKoHcKoM ntelt6paHovt xoia celexrueHo ae:yje []{K.
ocrarax rr43ara vcflvpa ce cepzjou nyrpepa xoju y cBoM cacrirey unrajy coJrr4 H eraHoJr rrrro
ouoryhaaa Aa ce nporeuH!1 t4 Apyrn KoHraMVHaHru, xojN 6pl nor,rn ga uHxn6upa.ly pexaqr,rjy
JIaHrlaHol- yMHoxaBaBa, o.qcrpaHe. Kao xpajrut4 Kopax, IHK je vcnupalaca MHrrH cnHH Kor'rolre,
anHKBorHpaHa n r{yBaHa ua -2OoC go lrseo!ersa pCR.
Vzonaguja .{HK racnrzraHaKa KoHrponHe rpyre 6ahe nprueua y l{eHrpy :a 6noruer7rlHHc1a
HCTpaxr4Balra Meluquucxor saxy:rrera YHzeep3r4Tera y Ean aL|rqn.
I'I:onaqr'rja IHK rpyne o6o,relax je npueua, rpeMa HcroM rrporoKoJry, Fra Llucruryry za
MeAHIII4HCI(y I4 KnI4HI'ItIxy 6rzoxerrazjy Me4rzquHcxor $arcy,rrera )'uusep3grera y Eieor-pa4y.

O d p e It ue o ru e non u.v o o cb us cut a

OApellunarse ronuMoprlz:aua reHa 3a Nr/2 , Keap l, GSTI,IA,B. Gf;TplC)D n GpX3 3a cBe
I4cIIHraHHKe yKJbyqeHe y l4crpaxHBame (a rpyny o6o,relnx 14 KOHrponHy r-pyrry) 61rhe epureHoy I]eHrpy 3a 6uonteguquHcxa Hcrpaxr.rBama MegraqrzHcKor $axy,riera- VriHnep:rzrera y
Eamalyura.

OrpehHeame norr,n\.{opdusN{a reHa ga lftP

I4Hrep:uouu nonr4Mop$u:av NrJ2 rs672l96l rena he 6uru o4peleH pCIt-C'fTp MeroAoM
(eur:r. Polymerase chain reaction with conJronting two-pair primers) rpeMa vogHduxonaHoj
MeroAI4 ayropa Shimoyama Y. u cap. anapary Applied Biosystem ProFlex PCI{ System.

flonurr,roprfl'I3aM reHa Keapl (rs1048290), GSTPIAB (rsl695), GSTqAICD (rst 13g272) uGpX3
(rs8177412), he 6uru ogpelneaura MeroAoM qPCR (eHrr. quantitative Polymerase Chain
Reaction), y3 KopHlxrerLe KoMepqujaluux eceja Applied Biosystem Taqntan Drug Metabolism
Genotypings c[elehux ugeHrrasuxaqr{oHrrx 6pojena: C__9323035_l_:a rcrHruBa}be
nom'rnaopt[u3Ma reHa za Keapl (rs1048290), C-3237198_20 3a ficflurrlBa]re norr]rMop+rr3Ma
reHa 3a GSTPIAB (rs1695),C-1049615 20 3a vcilvrrytlat,e rrorrrrMoptfH:naa reHa 3a
GSTPAICD (rsL138272) u C-25964717-20 za ucrrnruBalre norunaop$u3Ma reHa za GpX3
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'-il1

(C/T\ ua anapary Applied BiosystemsrM 7500 Real-Time PC

MeroA r{ y3opar cy oAroBapajyhu? JIA HEI

IV.9 Mjecro,,ra6oparopuja u onpema 3a eKcrrepHNreH.r.arHrr paA

IJenrap :a Enoue.quqnHcKa HcrpaxrzBalra, Megnqur,.*o. 6*yrr.* yrru"p3*.r, y Ea*oj
nyrv
Hucruryr 3a MeALIqI,IHcKy L KnlrHrzurcy 6uoxeuhjy MeguqzHcKoir- $axy:rrera yuunepsurera y

Yc,rosu 3a excrepuMeuraJrrr paA cy oqronapajyh*r? /IA _ HE

flpe4,roxeue MeroAe cy oAroBapajyhlr? &HE

IV.10 MeroAe o6pa4e rroAarama

HopuarHocr pacnode:re rloAaraKa he 6urn nponjepeHa paqyHcKHM MeroAaMa (roe$uqujeHr
naprajaqraje, upr.rjeguocru skewness vt kurtosis, crarucrurrKl,r recr Shapiro-tltilkj *uo u
rpaQuururu Mero.qaMa sa npoejepy HopMirnHocrz (xucrorpar\4, Hoprann, e-e rpa$uxon,
AerpeHAoBaH HopMHanHH Q-Q rpa$uxoH, rpa$raxou xyruje (engl. boxplot). Crarucr1rqKa
arJa[ili3a 6u, uopeg AecKpurrrrrBHe crarncrr4Ke, yxJbyr{rrBara fi rrpnujeHy y"2 recra:a npoqjeny
la tv ce o4ronapajyhra reHorl4rtoBn HaJIa3e y Hardy-tleinberg erculn$pujyrray Lt

AerepMI{HI'IcaIbe :HauajHocru pa3n}rKe y $pexneHrlrrjra go6ujeunx reHor}lrroBa ) ailvt }t
o4pefeur'rx pzBnllKa u:rnrefy uclvtruBat:lx 6olecHuxa r4 KoHrpoJrHe rpyne. 3nauajnocr pa3nuKe
y yriecranocrl npl4cycrBa HeKe aapuja6re, oAHocHo rbeHot Hr,rBoa, y cry4r,rjcxoj ra xoHrponHoj
rpy[H upor4iemreala 6u ce yHunapnjaHrHoM J]on4crr4qKoM perpecuoHoM aHaJrH3oM, Ha ocHoBy
BeJIITqI{He z suauajuocrla oAHoca uaHcn (engl. odds ratio, OR) ca uHrepBalou nonjeperba oA
95% (lP 95%) rqo: HeKoJII,IKo crarzcrur{Kr.rx MoAeJra. Cra'rncrnqKa aHaJrr43a ao6rajeHux
pe3ynrara he 6urz r43BeAeHa Kopr.rrxrelreu SPSS 17.0 (spss/rzc., chicago, IL, usA).
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KanAuAar ie no,qo6an ,IIA HE
Tema ie nolo6na NA HE

V 3AKJbYqAK

Odpasnocrcerue (do 500 xapaxmepa):

Ha ocuony noAaraKa o KaHAr{Aary r,r pa3Marparra o6pasJroxerra tenae, Kouucuja cuarpa ga

KaHAuAar Xasa Paauh Cas[h ceojrau paAoM r,r nocrr,rrHyrr.nir pe3ynrarl,IMa noxasyje ga je
noAo6sa 3a lcpaAy AoKropcKe gucepraqraje.

flpegloxeua reMa AoKTopcKe 4racepraqraj e ,,LIcnr4TVBalbe rroBe3aHocrl,I ro.uuuop$u3aMa reHa

3a peryJraropHe r,r Kararrr.rrurrxe aHTiloKcHAaHTe nporer,rHe ca p[3HKoM 3a HacraHar Ealrascxe
eHAeMcKe ueSponaruje" je HayqHo 3acHoBaHa, caBpeMeHa ca npuujenoru aKTyenHI,Ix

MoJreKyJrapHr{x MeroAa, re rrpeAcraBJba opurr{HaJrHo l{crpaxrlBarre y o6nacra MeAI,IuITHcKI,I

HayKa. flopeg rora, BeJrr,rKV Hayq:aur Aorpr,rHoc oBe AoKropcKe Aucepraqraje je H y roMe urro
npeAcraBJba [pBo Lr je4rano ucrpaxxBarbe o [oBe3aHocrl,I noruEnropSu3aMa 3a aHrHoKcI{AaHTHe

eH3r{Me roA 6olecsrrKa ca Ealxaucxou eHAeMcKoM ne$ponarujoM Ha repuropr,rju Peny6lure
Cpncre. Pesynraru oBor r4crpaxr{Ba}La Morurr{ 6u Aaru Aofipr,rHoc pacnjerranamy yJlore

oKrac[rAarr{BHor crpeca y onoj 6orecru.

Ha ocuory usnujorux qlrrbeHlrqa, Korraucraja ca noce6snM saAoBoJbcrBoM, daje nosumuony
oqjeny o nododnocmu meltte, xarududama, J|reHmopa u KoJ|4eHmopa 3a H3paAy AoKTopcKe

4ucepraqr,rje noA Ha3lrBorrr ,,HcnuruBalLe [oBe3aHocrl{ nonnrraopQu3aMa reHa 3a peryJlaropHe }I

Kararrurr,rr{Ke aHT}roKcI,rAaHTe rrporer4He ca pr,r3r,rKoM 3a HiecraHaK Ealrascxe eHAeMcKe

ueQponarraje".

,{aryu: 25. $e6pyap,2023. roAI4He

'\ Us"*rk
flpor[. rfiL Mapuja, Bar{peAHn npo$ecop,

yxa HayrIHa o6.nacr MeAI,IIIHHcKa 6uoxeuuja,
MeAurluucrcu Qarynrer Yuunep:ure'ra y

Eeorpagy; flpeacj eanH r rouucuj e

AorI.Ap hopnhLBecHa,

$anynrer Yuunepsure'ra y BeorpaAy; qnaH

B
xa, MeAnuuHcru Qaxylrer

YHranepsn-lera y Eanoj Jlyura; vnaH

', yxa HayqHa

AOqeHT, yxa HayqHa


