HacraBHo-Hay4yHoM Behy
Xemujckor paxkyiarera

Yuusepsurera y beorpany

NNPEJAMET: Hs3Bemraj KOMHCHje 3a Tperjiell, OLEHYy W oa0paHy IOKTOPCKE AUCEpTaIlH]je
Anekcanapa b. CrojcaBibeBuha, mactep Xemuuapa, HCTpaKMBaua-capajHuka HHOBaImoHOT

1eHTpa Xemujckor (akynrera, YHuBep3uteTa y beorpany

Ha penoBuoj cemuuuu HacraBHo-HayyHor Beha Xemujckor ¢akynrera OApKaHO]
11.07.2019. rogune wuzabpanu cMo 3a wiaHoBe Kommucuje 3a mperien, oueHy U oa0paHy
noktopcke nucepranmje Ausekcanapa b. CrojcaBibeBuha, Mactep Xxemuuapa, HCTpaKMBaya-

capannuka MHoBarmonor nentpa Xemujckor (akynrera y beorpany, mox Ha3uBoM:

»MeTaJloMHKa OEHUTHUX U MAJIMTHUX 000/beh-a TUPOUIHE JKile31e’

C 0031poM Ha TO Ja CMO NOJHETY JUCepTalnjy Mperiesany, nogtnocumo Behy cienehu

MN3BELITAJ

A. ITIPUKA3 CAJAPXKAJA TUCEPTAIIMJE

Jloktopcka mucepranja Anekcanapa b. CrojcaBibeBnha Hanmcana je Ha 107 ctpana A4
¢dopmara (ipopen 1,5) u canpxu 40 cimka, 17 Tabena u 192 imreparypHa HaBona. Jucepranuja
ce cactoju u3 6 mornassea: 1. YBox (2 crpane), 2. Ommru feo (25 ctpana), 3. EkciepuMeHTaHN
neo (6 ctpana), 4. Pesynratu u nuckycuja (51 crpana), 5. 3akibyuak (2 crpane), 6. Pedepenie
(21 crpana). Ilopen Tora, nucepraiyja caipku: 3aXBaJHHILY, U3BOJIE HA CPIICKOM M EHIJIECKOM
je3uKy, caapxkaj, Ouorpadujy KaHAWAAaTa ca CIHUCKOM pajgoBa M CAOMIITEHa KOJU Cy €0
muceprauuje, M3jaBy o ayropcTBy, M3jaBy 0 MCTOBETHOCTH IITaMIIaHE M €JEKTPOHCKE Bep3uje
JOKTOPCKOT paja u M3jaBy o kopumthemy.

VY Ve6ooy je ucTakHyTa TpPEIHOCT aHAIU3e MeTaja y y30pIHMa TKHBAa y OJHOCY Ha

aHaJIM3y MeTalla y TeJIeCHUM TE€YHOCTUMA, 3Haya] aHajIu3e MeTalla y y30pliMa THPOUIHUX TKHUBA



U PacBETJbABAE MOJICKYJICKE OCHOBE METAIOMCKHX IMPOMEHa MCIUTHBAaHE THPOHUIHE OoyiecTh
Ha TKUBHOM HHBOY. Y OBOM JIelly AHMCEpTalrje cy Takole MOCTaBJbEHH IUJHEBU HCTPAXKNBaIba,
KOjU cy mojpa3syMeBaiu ojpehuBame cajipikaja TOKCHYHUX U €CEHLHjAIHUX MeTajla y 3/IpaBUM
TUPOMHUM TKHBHMA M Jajby KOMIIAPaTUBHY aHAIM3y caapkaja MeTaja y TKHBHMa ca
IMjarHOCTU(HUKOBAHUM OCHUTHHM U MaJUTHUM 00OJbEHMMa THPOUAHE skie3ne. JomatHu nuse
crynuje Ouo je carjenaBambeé METAJIOMHKE Y 3aBHCHOCTH OJ PAa3IMYUTHX OHOJIOMIKUX U
KIMHUYKO-TIATOJIONIKMX IapameTapa, Kao U MpoHallaXeme Haj3HauajHujer Metana (Wi oJHoca
ca IpyrdM METaJoM) KOju OM MOrao Ja pa3/BOju MCIUTHBAHE TPYIE U MPYXHA HH(POpMAIHjE O
MOJIEKYJICKO] OCHOBH MaTO()U3MOJIOMIKUX POMEHA WCIUTUBAHE OOJIECTH TUPOHIHE JKIe3]e Ha
TKUBHOM HHUBOY.

Y Onwmem Oeny nucepranyje onmucaHa jé aHATOMCKA M XHCTOJONIKa rpaha tupougHe
XJIe3ie, ibeHa yJIora y OpraHu3My, MeTadoJIii3aM THPOHUIHUX XOpPMOHA | 3Ha4aj joaa (3ajelHo ca
joauoM mpodunakcom y Cpouju). Kanauaar je takohe ncrakao kJbydHe MOjMOBE KOjJH C€ OJIHOCE
Ha TUPOUAHE matonoruje (AMCYHKIM]Y THPOHIHE KIIE3/Ie U YUECTAIOCT HOAYIapHUX OOJecTH,
OeHHWrHEe TyMOpe, KOJIOMIHE CTpyME W MajMrHe TyMOpe THPOHUJHE JKJIe3le), a Koje cy Ouie
MpeAMET 3a/1aTUX IUJbEBA y OKBUPY aucepTaiuje. Takohe, y 0BOM Jieny AucepTaiyje OnucaH je
KJIMHUYKY 3Ha4ya] METaJOMHUKE, MPUIIpeMa KIMHUYKHUX y30paka, Kao M MPUHLUI aHATUTHYKUX
METO/Ia KOje Cce 3aCHMBAjy Ha MHAYKTUBHO criperHytoj miasmu (ICP).

Y Excnepumenmannom Oeny AUCEpPTalUje j€ JaCHO, AETaJbHO U MPETJICTHO OMUCaH HAaYUH
CaKyIJbama y30paKka TKUBa y CKiany ca ETHYkuM 103BoaMa M3/1aTHM 3a 1MoTpede oBe CTyamje,
KopuiheHe XeMHKallije, MHCTPYMEHTAIN]y, MUKPOTAJacHy MPUIpPEMY y30paka, ONTUMH3ALN]y
n Bamupanujy ICP-MS merone, ICP-OES metony, kao u npuMeHy yHM- U MYJITHBapujaHTHUX
CTATUCTUYKUX TECTOBA ca 00pay JOOMJEHUX ToIaTaKa.

[lornmaBibe Pezyrmamu u ouckycuja cagpXu AeTalbaH TperJie[ M aHaIu3y pe3yirara
UCTPAXHUBAYKOT paja KaHAUIATa. Y OBOM IOIIaBJbY Cy NMpHKa3aHEe BPEIHOCTH calipkaja MeTaja
y 3IpaBUM THPOHMJIHUM TKHBHMa, XallMUMOTOBOM THUPOUIMTUCY, OCHUTHMM TyMOpUMa
(ameHoMHUMa), KOJOUIHO] CTPYMH M TUPOMIHUM KapIIMHOMHUMA (TAMUIAPHOM, (DOUKYIAPHOM H
MeIyJIapHOM) y 3aBHCHOCTH O] T0JIa, TOAWHA, KOH3YMHpama JyBaHa W BEIIMYMHE THPOUIHOT
Honyca. KoMmmapaTtuBHa aHanM3a HauMibe€Ha je MopehemeM caapikaja MeTana J0OWjeHUM 3a
KOHTPOJIHY TPYITy Ca IMaTOJOIIKUM €HTUTETUMA Y UHTPa-, HHTEP- U/UIIU MYJITUBAPUjaOHITUTETY.

3axkmyuax cymupa noOujeHe pe3yaTaTe y OBOM UCTPAKHUBAY.



b. KPATAK OIINC ITIOCTUT'HYTUX PE3YJITATA

Y oxBHpy OBe mucepranuje yTBpheHO je Ja ce MeToie 3acCHOBaHE Ha WHAYKTUBHO
CIPETHYTO] TUTa3MU MOTY NPHUMEHUTH 32 TaYyHO W TPEIU3HO oJpehuBame eCeHIUjaTHuX |
TOKCHYHUX MeTajia y y30pLuMa TKUBa THPOUIHE skie3ze. MeTtaroMuka OSHUTHUX M MAJIMTHUX
00JIECTH TUPOMJIHE JKJIE3]Ie carjie/laHa je Ha Pernpe3eHTaTUBHOM Opojy y30paka TKHMBa M Ha Taj
HA4uH je oMoryheHa craTucTHyka aHanu3a. 3a0eNexXeHo je 1a 3/[paBa TUPOUHA TKUBA UMAjy U
no 15 myra cmameH caapxkaj celieHa y mopehemy ca ApyruM MOmymaiuoHUM TpylaMa mrupoM
CBETa, HA OCHOBY 4era OM MOrao Jia ce UCTaKHEe NeQUUUT CelIeHa Y UCIIMTUBAHO] Py CPIICKE
nonynanuje. Takohe je 3abenexeHo Ja MaTojolIKa TUPOUIHA TKUBA MMAjy 3HAYajHO U3MEHEH
calupkaj BEJIMKOT Opoja MeTana y OJAHOCY Ha KOHTPOJHY TpyIy, Kao M Ja CBaka THPOUIHA
MaToJorvja WMa CBOj (jeIMHCTBEH) cTaryc MeTana. HajmpoMeHJbHBHjH cajpiaj MeTasia
3a0enekeH je y TKMBMMA IMalHdjeHarta ca XalulMMOTOBUM THUPOUIMTHUCOM, JIOK je HajBeha
CIMYHOCT Y CajpiKajy MeTajla ca KOHTPOJHOM TpyHoM 3aleiexeHa y OCHUTHHM THPOWUIHUM
TkuBuMa. [edunmr cenena OMO je KapakTEPUCTHYAH 3a CBAKy THPOUIHY IMaTOJIOTH]y, ca
HajMamkbUM BpEIHOCTHMA 3a0eleKeHUM Yy MAaJIUTHUM TyMopuMa. ApceH ce I0Ka3ao
Haj3HAYajHUJUM €JIEeMEHTOM Y pa3JiBajamby TKHBA MalfjeHara ca XallMMOTOBUM THPOUIUTHCOM
O]l KOHTpPOJIE, OJIOBO Y Pa3J/iBajarby TKHMBA Ca KOJOUIAHOM CTPYMOM OJI KOHTPOJE U KaJIMHUjyM y
pa3aBajamy MANMJIAPHOT KaplMHOMa OJ KOHTpoJe. YTBphEHO je Ja HOMYCH Mamer NMpeYHHKa
caapke mosehan canp:kaj HHMKIa, ITO OM Morao Ja Oy/le 3Ha4ajaH MOJATAaK 3a pa3MaTpame
HUKJIa Kao MOTEHLMjaJHOT MHMLMjaTOpa MaToreHe3e KOJIOMJHE cTpyMme. YTBplheHa HeraTHBHa
Kopenanuja u3mely cereHa M oyioBa y TKMBHMA ca KOJIOMIHOM CTPyMOM M u3Mely ceieHa u
KaJMHUjyMa y ManujJapHUM THPOUJHUM TKHBHMA MoTJa OM J1a 00jaCHM MCTUCKUBAKE CElIeHa U3
TKUBa Cca KOJIOMTHOM CTPYMOM IO yTHIIajeM TToBehaHoT caapikaja ojoBa (CTpyMoreHu edekar),
OJTHOCHO aHTaroOHWCTHYKU e(eKaT MCTUCKUBAma CEJICHa U3 MaNMJIapHOT THPOUJHOT TKHUBA IMOJ
yTuiajeM noeehaHor cajapkaja kaaMujyma. Pb/Se omgHoc ce mokazao MOroJHUM MapKepoM 3a
pa3lBajame TKHBA KOJIOUIHE CTpyMe 0]l KOHTpoJe, 1ok ce Cd/Se moka3ao morogHuM MapKkepoM
3a pasliBajambe TanmWJIapHUX THPOUJHUX TKHMBa o7 KoHTpoje. Hajseha BpemHoct caapikaja
KagMmujyma 3abenexxena je y T1 cragujymy 6osiecTH nanujaapHOT KapIMHOMA, ITO OM MOTJIO Ja
yKaXe Ha 3Ha4aj KaJMHUjymMa y MHUIMjalMju KaHIeporeHese. JenuHo je mosehan caapxkaj Cd u

Cd/Se umao yrumaj Ha peTPOCTEPHAIHOCT, JOK j€ CMambCeH Cajapikaj JBa €CEHIMjallHa MeTaia



(Mn u Zn) umao yTHIaj Ha pa3/iBajam-¢ MAMIAPHOI TKUBA Ca MPUCYTHOM MHBA3HMjOM OJ TKHBA
0e3 MHBa3Mje TUPOUIHE KaICyIIe.

Jlobujenn pe3yntaTH y OBOj AMCEpTAlMjU MO OW Ja, MO TPBU IYT, MpYKe
nHpopMaIrje 0 MOJIEKYJICKOj OCHOBH METAJIOMCKUX MPOMEHA MCIIUTUBAHUX OOJIECTH THPOHHE
XKIIE3[Ie M PAcBETIIC HEJIOBOJHHO MPOYYECHY ETHOJIOTHjY OBHUX OOJIECTH HAa TKHBHOM HHUBOY.
Takohe, oBa cTyauja mpyxa noy3aane uHdopmalyje o caapkajy JBa paJHOaKTUBHA MeTala Y

TKHUBY THPOHJIHE *KJIe3/ie HakoH 6ombapaoBama Cpouje 1999. roqune.

B. YIIOPEJHA AHAJIM3A PE3YJITATA KAHIUIATA CA PE3YJITATHUMA U3
JIMTEPATYPE

Benuku 6poj HaydHO-UCTPAKUBAYKUX CTY[Hja y TIOCIEAHBUX HEKOJIUKO JICHEHHN]a YKa3ao
Jj€ Jla KOHLIEHTpal1ja eCeHIIMjaTHUX U TOKCHYHUX MeTaja MOKe J1a Oy/ie 3HauajHO U3MEHEHA Y
BEJIMKOM Opojy MaTOJIOIIKUX CTama, a 300T MpUMapHe WIM CEKyHJapHEe yJore MeTana y eTHO-
naToreHe3u 0O0JIECTH, METAJIOMHMKA JJaHAC CBE BUIIE J00HMja HA 3HAUajy KaKO y MEAULIMHU TaKO U
y Onoxemuju.

MertanaoMuka THPOUIHUX 000JbeHa je c1abo WCIUTaHa, JIOK je yjaora MeTraja y eTHO-
naToreHe3u 00JecTH TUPOUIHE *KJIe3/le Ha TKUBOM HHMBOY HEMO3HAaTa. JelaH oJl TJIaBHUX pasjiora
j€ Taj WTO Cy TUPOMJIHA TKHUBA JIOCTYIHA JE€IMHO HAKOH OIlepaldje WIH ayTOICHje, IITO
MpeACTaBba M TJIaBHU Pa3Jjior 3a BeoMa Majid Opoj CTyIHja Y KOjUMa je METaJIOMUKa carjeaaHa
Ha penpe3eHTaTUBHOM Opojy y3opaka. C THM y Be3H, YTPOILEH je BeTUKU TpyX (Y Tpajamy o
IyHe YeTHpH TO/IMHE) Ja ce 00e30ee mocronepaTuBHa TKUBA 3a OTpede OBe AuUcepTaIyje.

VY nuteparypu cy MeTand MpBEHCBEHO oapehuBanm y y3opiuma cepyma u/minn ypuaa. C
003MpOM J1a Ce CTaTyC MeTalla y OpraHu3My Mema ca HAUMHOM MCXPaHEe M KBAJIUTETOM KHBOTHOT
OKpY’Ke€Hha, WHTepIpeTalljy pe3yliraTa O cajipkajy MeTala y TeYHMM KIMHUYKAM Yy30pLHMa
Tpeba yBek y3eTH ¢ pezepBoM. Kako ce aHanu3a Metasia y MEKMM MM YBPCTUM, HEKEPATHHCKUM
TKHBHMa CMaTpa HajII0y3/IaHIjIM HaYHMHOM 32 PAacBET/haBambe IMaTOTeHe3e UCIUTHBAHE OOJIECTH,
y OKBHPY OBE€ CTY/JHj€ aHaJW3UpPaHU Cy y30pIM TKUBA TallMjeHaTa ca JI1jarHOCTH(UKOBAHUM
TUPOUIHUM OOJIECTHMA M pe3yNTaTu Cy ynopeheHu ca KOHTpOJIHUM TKuBMMa. Ha Taj HauuH je
jacHo cariyielaH MEeTaJIOMCKHU po(WII U MCTAaKHYT MeTal (Win ofHOC u3Melhy Merana) Koju Moxe

na Oyze MOTEHIUjaTHA KaHIUIAT 32 MOJICKYJICKY OCHOBY MaTO(U3HMOJIONIKE MPOMEHE OCHUTHOT



aJlCHOMa, XammMoTOBOT TUPOUAUTHUCA, KOJIOUMIAHEC CTPYMEC U MaAJIUTHHUX TyMOpa THPOHUIHE

JKIIE3IE.

I'. OBJAB/BEHU PAJOBU U CAOIIIIEHBA KOJA YUHE JEO JUCEPTAIIMJE

M21a — meh)yHapOIHH YaCONMCH O] U3y3eTHUX BPEeIHOCTH

A. Stojsavljevi¢, B. Rov€anin, D. Krsti¢, S. Borkovi¢-Mitié, 1. Paunovié, A. Dikli¢, M. Gavrovié

-Jankulovi¢, D. Manojlovi¢, Risk assessment of toxic and essential trace metals on the thyroid
health at the tissue level: the significance of lead and selenium for colloid goiter disease,
Exposure and Health, https://doi.org/10.1007/s12403-019-00309-9 (I1F2017 = 4,850).

M21 — BpxyHcku Mel)yHapoaHU Yaconucu

A. Stojsavljevi¢é, B. Rovcanin, P. Krsti¢, S. Borkovi¢-Miti¢, 1. Paunovi¢, 1. Kodranov, M.

Gavrovi¢-Jankulovié, D. Manojlovi¢, Evaluation of trace metals in thyroid tissues: Comparative
analysis with benign and malignant thyroid diseases, Ecotoxicology and Environmental Safety,
https://doi.org/10.1016/j.ecoenv.2019.109479 (IF2018 = 4,527).

M22 — ucrakuyTu Mmel)ynapoanu yaconucu

A. Stojsavljevi¢, B. Rov€anin, . Krsti¢, S. Borkovi¢-Mitié, 1. Paunovié, V. Zivaljevié, B. Mitic¢,
M. Gavrovié¢-Jankulovié, D. Manojlovi¢, Cadmium as main endocrine disruptor in papillary
thyroid carcinoma and the significance of Cd/Se ratio for thyroid tissue pathophysiology,
Journal of Trace Elements in Medicine and Biology,

https://doi.org/10.1016/j.jtemb.2019.06.009 (IF2017 = 3,755).

M64 — CaonmimTema Ha CKYMOBHMA 0/ HAIIMOHAJIHOT 3HAYAja IITAMMNAHA Y U3BOAY

A. Stojsavljevié, J. Muti¢, Disregulation of essential and toxic trace elements in hypothyroidism,

Peta konferencija Mladih hemicara Srbije, Beograd, Srbija, 2017.


https://doi.org/10.1007/s12403-019-00309-9
https://doi.org/10.1016/j.ecoenv.2019.109479
https://doi.org/10.1016/j.jtemb.2019.06.009

A. Stojsavljevié, 1. Asanovié, S. Borkovi¢-Miti¢, B. Rovc¢anin, V. Zivaljevié, I. Paunovi¢, B.

Miti¢, M. Gavrovi¢-Jankulovi¢, D. Manojlovi¢, Cadmium as the main endocrine disrupter in
papillary thyroid carcinoma, Osma konferencija Biohemijskog drustva Srbije, Univerzitet u
Novom Sadu, 2018.

. TIPOBEPA OPUT'MTHAJIHOCTHU JOKTOPCKE JUMCEPTALIMJE

OpUrHHaTHOCT OBE JOKTOPCKE MAHCepTalje IPOBEpPEeHa je Ha HAuWH IPOIHUCAH
[TpaBUIHHKOM O TIOCTYIIKY IMPOBEPE OPUTHHAITHOCTH JOKTOPCKUX JHCEpTaIlfja Koje ce OpaHe Ha
Yuusep3utety y beorpany (I'macuuk Yuuepsuteta y beorpany, Op. 204/22.06.2018.). [Tomohy
nporpama iThenticate, yrBpheno je na konumunHa nojyaapama Tekcra usnocu 5%. OBaj creneH
MOTyJAPHOCTH TIOCIIEAMIIA je IUTaTa, JIMYHUX UMeHa, Oubimorpadckux momaraka KOpumheHnx
y JINTEpaTypH, T3B. OIIITUX MECTa U MOoJIaTaKa y BE3W ca TEMOM JHCEPTalHje, Kao U MPETXOIHO
MyOJIMKOBAaHUX pe3yJITaTa MCTPaXKHBaWka MPOUCTEKIUX W3 JHMCEpTallfje, IMTO je Yy CKIaay ca
yiranoM 9. oBor [IpaBuiHuka.

Crora cmatpamo na je gokTopcka aucepranuja Anekcanapa b. CrojcaBibeBuha y
NOTIHYHOCTH OpHMIMHANHA, Ka0 W Ja Cy y TOTIYHOCTH TIIOIITOBaHAa akaJeMcKa IpaBHiia

UTHUpAakA.

E. 3AK/bYYAK

Komucuja je Munubema aa pe3yaTatu JOKTOPCKE JUcepTallrje MpesicTaBibajy 3HauajaH u
OpUTHMHAJIaH Hay4YHHU JOIMpPHHOC y o0nacTu aHanuTtuuke xemuje. Komucuje je takohe munubema
7la je KaHU1aT YCHEIIHO OATOBOPHO HA CBE NOCTaBJbEHE 3a/1aTKE KOj€ C€ OJTHOCE Ha OBY TEMY, a
HITO je JOAATHO BepU(UKOBAO ca jeJHUM HAy4YHUM pajoM o00jaBJbeHUM Yy MelyHapoaHOM
HAyYHOM 4YacomucCy OJf H3y3eTHMX BpeaHoctu (M2la), jeaHuM pagoM Yy BpPXYHCKOM
MehyHapoaHoM yaconucy (M21) W jegHUM pajoM y HMCTaKHYTOM Mel)yHapOJHOM YacOIucy
(M22), xao u ca 1Ba caomIITeHha Ha CKYMIOBUMA OJ1 HallMOHATHOT 3Ha4daja (M64).

Ha ocHoBy cBera uznoxenor, Komucuja npeanaxe HacraBHo-HayuHoMm Behy Xemwujckor
¢dakyntera, YHuBep3urera y beorpaay na mojHeTy JOKTOPCKY aucepranujy AJjekcanapa b.

CrojcaBsbeBuha, MacTep xemuuapa, UCTpakuBada-capagHuka IHOBaIMOHOT MIeHTpa XeMH]jCKOT



¢dakynrera, YHuBep3urera y beorpany noa HacioBoM ,,MeTajoMuka O€HUTHUX U MAJMTHHUX
000/belba THPOMIHE KJIe3[e“ MPUXBATU U OJO0pH HEeHY 0A0paHy 3a CTHIAmbe aKaJIeMCKOT

3Bamba JIOKTOpa XEMH]jCKHX HayKa.

KOMHUCHUJA

ap Jparan Manojnosuh, penoBuu mpodecop (MeHTOp)

Xemujcku (pakynret, YHuBep3uret y beorpany

1p Mapwuja ["aBposuh-Jankysnosuh, peaoBau nmpodecop (MEHTOp)

Xemujcku akynrer, YHUBEp3uTeT Y beorpany

np CnaBunia bopkosuh-MuTuh, Buiii HayuHu capagHUK

HNucturyT 3a 6mosnonika uctpaxusama ,,Cuauira CtankoBuh®, Yausepsurer y beorpany

np Wsan [Taynosuh, pegoBuu npodecop

Menununacku dakynrer, YHuBep3uter y beorpany
np bpanucias PoBuanuH, Hay4yHU capaHHUK

LlenTtap 3a ennokpuny xupyprujy, Knuanuku Lenrap Cp6uje y beorpany

VY Beorpany,
02.08.2019.



