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OJIEOPY 3A HAYYHOMCTPAXKHBAYKY AEJATHOCT MEJUIIMHCKOT
®AKYJITETA BOTHOMEIVIINHCKE AKAJAEMHJE YHUBEP3UTETA
OJBPAHE Y BEOTPAIY

Ha 111. cemmuuu Hacraso-sayunor beha ompwanoj 28.09.2023. romuie, MOKPEHYT je
nocrymak 3a H3bop Ap cu. Men. Asnexcammpa [laurosnha, u3 Kimnuke 3a HEYPONOTH]Y
BojHoMeMIMHCKE aKaneMuje, Y 38ame HayqHn capajuuk. Ha osoj cenuuiy, HactaBHO-HaysHO Behe
je uMeroBao KoMuCH]y 32 OLIEHY MCIYIEHOCTH YCIIOBa 32 u300p ¥ 3Batbe.

Ha ocHoBY TIpmiioikeHe AOKYMEHTaupje O Hay4HO-UCTPRXKHBAYKOM pajy, Kao W yBupa Y
EIOKYIHH pal KAHAMEATA, 3 Y CKIIaly ca 3aKoHOM O HayLH H HCTpaxupawuMa (., Crlyx0OenH MIacHHK
PC”, 6poj 49/2019-3) u ITpapHIHUKOM O CTHUAY UCTPAKUBAYKHX M HAYYHUX 3Baba (159/2020-82),
Onfopy 3a HayUHOUCTPAKUBAYKY AenatHocT MenHuuHckor gakyntera BojHoMeANIMHCKS akaneMuje
VHusepautera onpade y Beorpany nognocumo cneaehiu

H3IBEIITAJ
1. BHOTPA®CKH IIOJAIH

Jip Anexcanpap ITanrosnfi je pohen 27.09.1982. romume y Bapy. [umiomupao je Ha
Menpnpsckom gakyatety y Beorpany 2008. rogune ca npoceutoM onenoM 9.17. HakoH ocHOBHHX
cTyEMja MeaunMHe Ono je 3anocneHd Ha Menuuurckom dakyntery y Beorpany y mabopatopuju 3a
MoJieKyNapey MeBuUuHy WHCTHTyTa 32 MHKpoGHONornjy M MMyHomornjy. Paauo je ma npojextima
MuHMCTapCTRa NPOCBETe HayKe M TEXHOAOLIKOr pasBoja Penybmuke Cpbuje: HimyHoMoaynatopho,
LINTONPOTEKTHBHO M LUTOTOKCHYHO NejcTBO HaouectHua (Opoj mpojexta 145073) u Monysnauuja
yHyTaphenujckor esepreTckor Galanca — KOHTPOJia CUTHAHUX NyTeBa Y TEpanujd TyMopa H Heypo-
MMYHO-CHIOKpHENX mopemehaja (6poj npojexra 41025). CreuujanucriuKy HCIMT U3 HEYpONrHje
TonoxkHo je y Aentembpy 2016, rognne Ha ImuHuum 3a Heypostorsjy BojHOMERMIMHCKE akaneMuje.
JIOKTOPCKY JAMCEpTauMjy HOJ Ha3uBOM ,,Yiora ajeHo3uH-MoHodocdaTom axkTdBUpaHe NPOTEeHH-
kuHaze ¥ mTOR xommiexca 1 y in vitro IMTOTOKCHYHOM AGJCTBY HECTEPOMAHMX AHTH-
nudnamaropnyx jJekosa Ha henuje rivoma® oabpanno je y centembpy 2020. rogune. Jp Asekcanaap
ITanrtosuh je sanocnen va Knunnuy 3a neyponorujy BojsoMenuuuHcke akanemuje, Unan je Npywrsa
neyponora Cp6uje, JpywrTea 3a Heyporayke CpGuje, MeljyHapHOT yApy®ema 3a HEyPOHMYHOTOTH]Y,
Meljysapossor yapy:xemna 3a HeBoJBHE HOKpeTe # FIHTepHAIHOHAIHO yApPY)KCHha MPOTHE I1as000Iba.
OxemeH je u otan ase hepke.

2. BUBJMTHOTI'PA®CKH HOJALIH .

2.1 Odjas/benH pagoBH

*

"
Topen cBake IyOnuKanuje YHeLleHa je MO3HLHja Ha HCTH YacONMCA M IEroB MMIAKT (akrop M3
ojiropapajyhe QUCLHILIHE ca TOAMHOM Y KOjoj je 610 HajnoBOBHUH (33 1IEPHUON, OA ABE FOJHHE NIPE
Ny6nHKoBamba M TOIMHa MyGiMKOBalea, H TO 38 OHY TOAMHY Y kojoj je wacomuc HajOosbe paHrupaH,
OZHOCHO OHY Y K0joj je uMao najsefiu umnakrt dakrop). Hakon Tora o3naveH je ykynau 6poj Gonosa
(BB) u ua xpajy nopmupan Gpoj Gomosa (HBE) u gopmyna xoja je xopuuihena 3a H3pauyHaBame
nipema Opojy KoayTopa.
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TaGena 1. Ilpernen nyGnukauuja ap cu. men. Alekcanapa lanrosufia o noderka Hay4yHor u
JIHHIYKOT Paja TO KaTeropujama, BpeAHoCTH pesyntara (YKyIHO H HOPMUPAHO) M UMIaKT (aKTop.

EPOJ VEKVIIAH | HOPMHP- | UMITAK
KATETI'OPHIJA HAVYHE NNYBJIIMKAIMJE M PAJIOBA EPOJ AH BPOJ T
TIOEHA TIOEHA DOAKTOP
M21 7 58 40.98 31.934
P
A Y MEDYHaPORHOM HacoHCy M22 2 10 8.57 6.919
M23 1 3 3 0.736
j i d
E’redavanje }:.)0 pozivu sa medunarodnog skupa M32 i 15 15 /
§tampano u izvodu
Stenj d
.Saops enje sa medunarodnog skupa Stampano n M54 5 25 25 /
izvodu
Paj y HayuyHOM HaCOIMMCY M53 2 2 2 /
Caonirretse ca CKyMa HAUMOHATHOT 3Haudja | prc, 10 2 2 /
HITAMIIAHO ¥ U3BOAY
Onbpamena JOKTOpCKa AUcepranija M71 1 6 6 /
YKYIIHO 29 85 66.55 39.583

3. AHAJIN3A PAJOBA
(panoBy MTAMOAHH Y LeAHHH, NyGIHKOBAHH 0Nl ROYEeTKA Kapnjepe)

Qbjasmeny pamoBH Op CIL. Med. Anexcanapa Ilawrosuhia y HMCTPaXHBAdKOM JEHY HAjY
ofjansbea 32 MONEKyNdpHE MeXaHU3Meé IUTOTOKCHYHHMX edekara HECTEpOW/IHMX aHTH-
nH(IaMaTopHEX Nekosa Ha henuje ruoMa. [TocebHO ce¢ HeTpaxyje yROra CHrHAUTHMX IIyTeBa KOjH
KOHTpOJHILY TpPOHECE anonTose U ayrodardje y HTOTOKCHIHOM AENOBalbY OBMX JIeKoBa Ha fenvje
TYMOpa HEHTPaRHOr HEPBHOr cHcrema. MeTpakuBama Koja ce oJHOCE HAa aKTHBAaLH]y Iporeca
aytotardje y xourponu audepeHumjalMje ME3CHXHMOKMX MaTmuHuX fiesja ¢y [0 NpBH NyT
o6japbena y pany ap ITanrosuha a osa nybnukaunja je muTHpana npeko 200 myta (pedepenna 3).
HakoH oTnouHmama CHEHHjain3auuje M3 Heypodordje W uakoH tora xp Ilaxtoemh je o6jasuo
HEKONHKO KIMHHYKMX CllydajeBa off KOjux moce0aH 3Hauaj MMa TPHKa3 aKyTHOI HCEMHjcKor
MOXIAHOT yAapa KOA MNajor aunjeHTa y cnuBy IlepuepoHOBe apTepHjeé HCTOBPEMEHO ca
obonesameM of Covid-19.

U3 panosa mnox HasHBOM ,,In vitro antiglioma action of indomethacin is mediated through
AMPK/mTOR complex 1 signaling pathway* (pedepeuna 2) u ,Data supporting the inability of
indomethacin to induce autophagy in U251 glioma cells* (pedepenna 10) xopuhied je Hajsehn 6poj
pe3ylITaTa 3a NOKTOPCKY IMCPEeTauujy KauAuaata, YV MOMEHYTMM panORMMa M JHCEPTAUMjH Ip
Anekcannap IlantoBuh H3HOCH TMOZATKE O NPUMApHHM TYMOpDHMa LEHTPAIHOT HEPBHOI CHCTEMa
[IHOMHMA ca MoceBHMM OCBPTOM Ha Hajuemhl MamgHTHH TyMOp LEHIPATHOr HEPBHOr CHCTeMa
rnpobnactoM, Y YBOOHOM ey HAaBENeHH Cy MOZalK O JOKA3UMa 32 AHTHTYMOPCKO JETIOBathe
HectepouaHux antiH-vHdnamatopuux nexkosa (HCAHMJI). Kanaumar y yBOAHOM Heiy UNWEHMpa H
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OCHOBHE HEYPO(APMAKOMOWKE KAPAKTEPHCTHKAKE HECTEPOMITHOT aHTH-HH(IAMATOPHOT  JieKa
WHJIOMETAlHHE, KOJH je Y HCTPAKUBAK:Y [0Ka320 HajH3PAKCHH]H LIHTOTOKCHYHH edexar u jenuuu on
HCIATHBANMX JeK0Ba yTulao Ha axtusaunjy AMPK monekyna. Onucana je ynora curaansor nyTa
AMPK/mTOR u mogen mTORCI- 3aBucue unxubuimje AKT MexanWsMHMa NOBpaTHE Cripere.
Takohe ommcan je momexynapiu mexanusaMm anomrose, nporpamupane hemujcke cmpTi ThHna I
ayrotaruje, karaGonuyxor npoueca xoju omoryhyje hesnjcky merpaganijy cONCTBeHMX NPOTENHA H
opraHena y ayrodaroai3o3oMHMa.

Hmajyhu y suny yaory AMPK y unxubummju mTOR u UHAYKOM)H anonTose H ayrodaruje,
npermoctasuibeHo je Aa HCAHJI csoje aHTHITHOMCKO J€f0Bathe OCTRapyjy Monynaiujom
AMPK/mTORCI curnansor nyta. Jla 64 0Ba NPCTNOCTAaBKA Y2 HCOHTAHA OCTABILEHH cy cnenehn
UHJBEBH OBOT HCTpakHBama: (1) uennraty yrunaj HCAWII Ha Brjabunmter fiennja xymane henujcke
miHuje muomMa Y251 M npHMapHux TYMOpCkMX henmja M30j0BaHHX W3 y30paKa TKUBA mauMjenara
obonennx on rimobnacroma (2) HCMUTATH THIT H MEXAHH3ME hemmjcke cmpru numykosane HCAMJ y
hennjama rmuoMa (3) ucnmrarn yruna) HCAMII ma aktuBaijy AMPK/mTOR cursansor nyra y
fiennjama rnroma (4) Henuratn ynory AMPK/mTOR curaamsor nyta y HHAyKIHjH fiennjcke cMpTi
nepyxosane HCAHWJI y iennjama rmuoma.

Y meny o marepujany u MeTonama, Ap Ilantosuh onucyje exciepuMeHTAIHE METONE 1 yciose
TIOZt KOjHMA CY eKCTIePUMENTH H3BENCHH:

(a) Tajeme xymane hemujcke numuje rsmoGnactoma V251 kao u H30alljy NIPHUMAPHMX
TYMOPCKUX hefuja H30/10BaHHX U3 Y30paKa TKMBA TalHjeHata oGoNenuX of [IHOMa rpagyca IV. Ha
Kmunvnu 3a neypoxupyprijy Kanawukor uentpa CpGuje y Beorpany mocrtasmena je amjarsosa
OCHOBHOT' 0GOIbeH-a 1 y3€TH Cy Y30PUHM TKHBA 33 M30Jauyjy NMpHMapHe xyaType. HeTpakuparse je
CHPOBENIEHO y cknafy ca Xencuamkom Jeknapaumjom B ogobpeso on crpane ETmukor xomurera
Kinanukor nestpa Cpbuje w Ermukor komurera MemuipHcxor dakynrera VHupepaurera y
Beorpany. Cau oGonenu cy ganu npuctasak y nucaHoj gopmu 3a ysemlie y ncrpakusamy 1 aHATH3Y
y30paka y AUjATHOCTHYKE H HAayuHe CBpXe. [Torasibe MaTepHjan M METOE je MOJesbeHo y cnepehe
LeNHHE;

(6) Onpehupamwe Bujabunutera heanja MepemeM aKTHBHOCTH fiesnjckor eH3uMMa JaKTar
ACXUAPOTCHA3E, MEPEHEM aKTHBHOCTH MHTOXOH/IPHjATHUX AEXHAPOreHas’a H KPHCTANl BHOJIET TECTOM.

{e) Hcnurupawe ymore AMPK/mTORCI curmanmor nmyta y LIUTOTOKCHYHO] aKTHBHOCTH
Tpetnpanux henuja mepemem BujaGmnHocTH Henuja kom kojux je excrpecuja AMPK uaxHOHpana
PHK unrephepenunjon, xao u HakoH TpetMana lienuja aktusatropom mTORC] neynusom. Takolje, y
Lipy nokasusama ynore AMPK/mTORCI curnansor myTa MCHUTHBAHO je Ja AM (ApMAKOIOLIKA
axTuBarops AMPK Mergopmun u AICAR monyT uijomeranna ocTBapyjy aHTHITIHOMCKE eekre
MOJYJIALIHjOM OBOT CHIHATHOT NyTa.

(¢} Yrephupamwe THI2 B Mexanu3aMa hennjcke cMpTu. 3a OBy CBpXY xopumlieHa je nporouna
UMTOPAYOPHMETPHja 33  aHANH3y  anonToTcke  (parmentamuje  JHK, TpaHCIOKaLHUje
(ocharunmicepuna, aKTHBAlMje Kacnasa, NpPOIYKUMjE CYIEpOKCHA, IPOMEHEe MOTCHOHjaIa
MHUTOXOHApHjanHe MemGpane, aunaudukauuje henujcke nuromnasme. Real-ime RT-PCR metona je
kopuiliena 3a aHANM3y excrpecuje MHXUOUTOpa LMKIMH 3aBUCHE kiHase p2 1. MmyHo6joT MeTona 3a
HCIWTHBALE SKCHPECH]E WM aKTHBALM]E CHIHAIHHX MONCKYNa KOjM Y4ecTBYjy y perymammju
EHEPreTCKe XoMmeoctase, hemujexe nponudepanuje, anonrose n ayrodaruje (AMPKa, ACC, Akt,
Raptor, mTOR, S6K, PRAS40, kacnasy-3, PARP, LC3, beclin-1).

(r) Visphusame mexannsama arneaunje AMPK. Cagpxaj AMP n ATP y hemijamMa Jiunuje
Y251 je ananusupan rpagHjeHTHOM TEUHOM XPOMATOrpadijoM BHCOKMX mepdopMaHcH (HPLC) u
OHONYMHHHCLIEHTHHM €CejeM.

(x) Cratuctiyxe Merone xopumhere 3a o6pany fo6GHjeHHX nogataka.

Y pesyntaTHMa KaHAMAAT jacHO M JOKYMEHTOBZHO TpuKasyje nobMjeHe eKcepHMeHTANHe
nojiaTke o anturAMoMckom epexry HCAWJI na henuje rimoma V251 numnje u npuMapHe KyiaType
lienuja ramoma rpagyca IV (rimoGnacroma).

IIpBH pesy/iTati ekcnepuMeHata Cy MOKa3ai A3 WHIOMETAUMH CHAKHH]E 0/ Apyrux COX
uHXHOUTOpa, AHKIO(eHaka, HampokceHa MW KerompodeHa, cMmamyje sujaGwiurer Y251 henuja
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XyMmaHor risobnacroma. Takolje y MCTpakUBAKY KaHAMIATA NOKA3aHO je 14 jeRHHO HHAOMETAIHH OX
kopumhenHx HeCTepOHMIHNX aHTH-HHQIAMATOPHUX JICKOBA CTATUCTHYKH 3Hauajaro aktuBrpa AMPK.
TpeTMas MHAOMETAUMHOM KOjH je Haname KopuillieH y UCTpamuBaiby A0BEO je 1o MophonoIKHX
npomeHa Ha henujama V251 nuunje xoje cy KaparepHCTHHHE 3a anonrosy. V heanjama xaje cy
TpeTHpaHe MHIOMETALMHOM TIOKA3aHe Cy NPOMEHE Y CTeNeHy TIPOAYKLUHjE PEAKTHBHUX KHCEOHHMHHHX
BpCTA, ACMONAPU3ALMjH MHTOXOHApPHjA, TpaHCIoKauuju dochaTHIICepiHa Ha NOBPLIMEY henujcke
membpane, JIHK dparmentaumju, axtusamujn kacnaza un PARP. luroToxcuuHoM eexTy
UHIOMETALMHA IPETXOAWIO je Tobehame excipecHje TYMOp CYIpeCOpeKor npotenHa p2l u 3aCT0j
hemujckor umkayca y I2M dasu. [Tpuka3au pasyiTaTd AMPEKTHO JIOBOAE Y BE3Y YOTY CHTHAAHOT
nyta AMPK/mTORCI ca auTHITHOMCKHM IIEl0BakeM HHAOMETaluHa. Hanme, moxasado je ja
unaomerauus nosehasa ocdoprnanujy AMPK 1 HICXOZHNX MONEKYNa Koje ensuM Gochopiiniie
xao wro cy Raptor u anerwi-CoA xapboxcwiasa (ACC). Axtusaiyjy AMPK nparn cmamemne
dochopunaunje mTOR u mosexyaa uijy akruproct mTORC] perynuine, xao 1To Cy pHbO30MATHE
p7086 xunaza (S6K) u PRAS40 (Cep183). lenercka nmxubuuyja excupecnje AMPK monexyna PHK
pHTepdhepenunjoM, kao i Tperman hiennja aktusaropoM mTORI neyuuHOM AOBAE A0 ASTHMHYHOT
IOHMIUTABAKA LIUTOTOKCHYHMX edekara w3asBaHuX MHEoMerauusoM. Ca apyre cTpane, TPeTHpPame
V251 hennja uuxuburopom mTOR-a panaMHIMHOM cMakbyje Gpoj »xuBix henuja y kyntypu. Ocum
Tora, (apmaxonomkd akruearopd AMPK merdopmun u AICAR nonyT unjiomMeTanuHa HCTIORABA]Y
aHTHrIMOMcKn edexar Huxmbunmjom mTORCI. Hcrpaxyjyhin MexaHM3Me KOjHMa WHAOMCTALHH
axtnBupa AMPK m3mepeno je cmatbemse Henmjcxor ATP u nopact AMP/ATP onHoca Y TpETHPanUM
hemnjama mok mopesasocr Qocdopunauyje AMPK ca umxubuujom COX n nokchameM
nnrpalienujckor HUBoa Kannujyma nuje Hahena.

PesynTary mokasyjy X2 je LMTOTOKCHYHM efekaT HMHmoMeTauuna Ha hemdje npHMapHe
KynType mimo6nactoMa Takolje mocpegosan aktHanujom AMPK/Rapor/ACC n HHXHOHIH]OM
mTORC1/S6K currannux monekyna. Kowauno, HCTpaKHBaHa je ¥ cnocoOHOCT HHIAOMCTallHa Ja
uHOyKyje ayrodarnjy y henmjekoj muHEjn rmimoGnacroma V251, MehytuM, Heje ACTEKTOBaHO
nosefiame Mapkepa ayTodarsje Kao HuTH TNobBeliale UHTOMNAMATCKUX BE3HKYJA €3 KHCEIUM
cagpiajeM, ekcnpecuja beclin-1 u xomsepsuja nakor nanna 3-1 (LC3-1) y ayrodarosoMHy Qopmy
LC3-1l y npucycTBy nmozoMannHx usxuburopa. Ilokasano je ja reHercka u dapmaxonollka
uHXuGHIIja ayTodaruje He yTudy Ha LMTOTOKCHYHY edexat HHIOMETanyHa, WTO je NOTBPRIIO fa je
AHTHIIMOMCKH edieKaT Jieka He3aeHcaH of ayTodaruje.

V mHCKYCHjH pe3yNiTaTa K2HAHAAT je Ha CHCTEMATHYAH HAYHH YHOPEAUO pesyJiTaTe NpHKasane
y 0B0j myGMKaIHjU ca pesy;TaruMa APYTHX HCTpaxuBaya. Ha ocHOBY Tora, KaHIHIAT je H3HEO CBOje
3aKSBYUKE 1 XHIOTE3e, Koju ofjaumasajy pesyirare OBe NyNuKalMje y CKIady Ca pesynTaTHMa
pelinne Apyrux ayropa Koji cy HMany HCTO HCTPaKHBAUKO HHTEPECOBAILE.

V [OrIaBisy 3aKibYHIM CY CYMHpaH¥ CBH Pe3y)ITaTH NOGHjeHH Yy OBOM HCTpaiMBalby KOjH ¥
HOTHYHOCTH OATOBapajy Ha LIWBEBE NOCTaBBEHE Ha TIOYETKY.

V HajuMTHpannjoj myOnuKanuji Ha K0joj KaHAWAT MapTHLIMNUpa Kao KoayTop (pedepeHua
1) nopeljena je HoToTepManHa aHTHKAHLIEPCKA aKTHBHOCT rpahelCKuX HAHOYECTHLA H YITbeHHMHUX
HanoueBw IobyljeHux coekrpoM Koju je Omu3axk MHPALPBEHO] CBETIOCTH. YIPKOC HUKEM
KamauuTery ancopfosama rpageHCKHX HAHOUECTHUA OHE Cy TreHepucane BHIIE TOMIOTE Of
YIIBeHHYHHX HAHOLEBH PACTBOPEHMX moj oforosapajyhnm ycmosuma. MexaHusmu $oToTepManHor
ybujama Kasllepckux hennja mocpenoBaHor rpadeHoM cy YKIbYUHBANH OKCHAATHBHH CIpEC M
Jenonapu3ainjy MHTOXOHApHjanHe MeMmOpaHe INTO j¢ JIOBOMXIO JO MELIOBHTEC AallONTOTCKE M
HEKPOTHYHE HeNHjcKe CMPTH.

Y HapenHoM UcTpaxuBay (pedepenna 3) ayTopH Cy HPOLCHHBATH YIOTY NPOTCHH KHHA3C
akTiBHpane og AMP (AMPK), monexyne Akt, mTOR u ayrodarnjy kao M UHTEpaKIHjy HABEXHHX
MoJiekyna y AudepeHuujaiuii Me3eHXuMCKHX MatndHuX Hemmja. Jobujenn nopamw ykasyjy na
AMPK kouTponuile auiepenupjanujy XyMane Me3eHXuMcke Matnuse hentje xpo3 pany aytodarujy
niocpeaopany Haxubuuujom mTOR-a u KacHy axtuanyjy Akt/mTOR curnanne oce.

V pesnjandoM pany y xojeM je gp Ilantomuh yuecToBao xao Aeo MefjynapouHe rpyne
pcrpakuBaua (pedepenua 4) qata oy pasMarpama o ynorpeba yeTupu TPAHCKPHILHOHA taxropa,
Oct3/4, Sok2, c-Mic u KIf4 —13B. "Jamanaxa daktopu" y KOHBep3njH AudepeHnupannx fienyja, Hazan
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¥ IIYPUIOTEHTHH/eMOpHOHAN X cTamnjyM. OBako “penporpamupane” lienuje oTBOpajy BeHKO THoMme
MoryhHOCTH mpuMeHe yKmyuyjyhin u HeypopereHepallljy aid M eTHYKY AWNEMY MelHUUHCKE
ynorpeGe 360r noTeHnmMjana 3a Maanry TpaHchopmanjy.

Herpaxupana je ciocoGHOCT XMOPOKUHA, TH3030MCKOT HHXuOKTOpa ayTodaruje, kako 6 ce
n060b120 e)eKaT IPOTHB MATHTHUX fiennja koje cy uarnanmuBaye y in vitro yenosama (pedepenna
3). XnopoxuH je 6p3o ybuo Manurne hejmje MexanmsMoM He3aBHCHHM oa ayrodaruje. Habeno je za
CYy OCHOBHH MEXaHM3MH WHTOTOKCHYHOCTH akyMyjlauuja JIH3030Ma W3a3Bana XJOPOKHHOM,
OKCHIATHBHA  CTPEC, MHTOXOHApMjalHa Jenonapusalidja, axTHBAlja Kaclase M  Meluaa
anonTOTCKa/HekpoTHYHa lienujcka cMpr Henuje. X110poKHE je HHXHOUPA0 M PAacT MeNaHOMa MHIIEBa
Ca OrpaHHYeHHM YHOCOM KalOpHja CIMYHHM MEXaHH3MOM, 3ak/bYueHo je Aa KOMOHHOBAHM TpeTMaH
Ca XJIOPOKHHOM M KAIOPH|CKOM PECTPHKIMOM MOse GHTH KOPHCTaH y Tepaniju KaHiepa,

e Hapenuor mcrpaxusama (pediepenua 6) Y Kojem je mp IlanToBuh yuectBoBao kao
K0ayTop 6HO je Ja ce npuMenn pakTaina aHany3a 3a IpoLeHy YATPAcTPYKTYDHHX POMEHA Y PAHHM
}aszama anonTose. AnonTosa je uuaykoBana y ¥251 henujckoj MHHHjH XyMaHOT [IHOMa ¥3NATAILEM
yTpasuoneHrHoM (YB) crmextpy cBemnoctH. Teanje CY BHIYEIH3OBANE ONTHUKOM d{asHo-
KOHTPACTHOM MHKPOCKOMHjoM 1 oTorpaducane npe YB TpeTmana, HEMOCPERHO HakoH TpeTMaua,
Kkao My HHTepBaTHMA o 30 MHH TOKOM NIEPHOAA HOCMATPaka O 5 cat. 3a cBaxy o 32 aHasN3vpaHe
henuje, henujcka u HykaeapHa dpakranHa ZHMEH3Hja, Kao M HyKNeapHa NakyHapHoCT, ofpeljeHe cy y
CBaKOj BpeMeHCKoj Taukn. Haumm mojanu nokasyjy na lemmjcka yATPaCTpYKTYPHR CHOKEHOCT
oapeliena GpakTanHOM AUMeH3HjOM H nakynapaomliy 3HauajHo onaga Hakon VB 3payeisa, npu yemy
je HyKneapHa AaKyHapHOCT HOCEGHO OCETILHB napamerap y OTKpUBaiy paHe anonrtose. Opaktanua
aHanusa 6Uaa y cTaby Aa OTKpHje hiennjcke anmonTOTCKe mpoMeHe TIpe KOHBEHIMOHAIHE NPOTOUHE
IMTOMCIPHjCKE  AHAIM3E  EKCTEpHATH3ALHje docharummicepuna, dparmentannjie JHK n
nepmeabunusauuje hennjeke membpare, Opu pesynrarn yKasyjy pa Ou ¢paxtamHa anamusa Moria
GuTi MoliHa M UpHCTYHaYHa MeToza 3a HCUHBa3HBHY paHy MASHTHHKAUUjy aronTose y hemujckum
KynTypamMa.

Y HapelHOM HMCTPaKUBAY MCANTHBAHE CY XEMOIMTHMKE 0COGHHE HAHOYECTHLA dynepena
(C60) npumpemseHHX H3MEHOM pacTBapata TeTpaxuapodypana (NnC60THF) 1w ca mexanoxemnjcku
NOTIIOMOTHYTHM ~ (QOPMMpAIbeM  KOMIUIEKCA €2  MaKPOHMKNHUHHM OJIN[OCAXAapHAOM  rama
upkonekcTpuioM  (RC60CDKS) wmmm  KONONMMEPOM eTHNEH BHHWI AUSTAT-THIEH BHHHI
BepcararoM (nC60EVA-EVV) (pedepenna 7). Crextpodoromerpujcka asammsa ocnobaljama
XeMOrIoGUHa oTKpHTa je na je camo nC60THF, anu He u nC60CDKS win nC60EVA-EVV, 6uo y
CTaiby /3 H3a30B€ JiN3y €PUTPOLIMTA HA HAYHH KOjH 3aBHCH Of IO3€ ¥ BpeMeHa. MuKpockoTicku je
yreheHo pa xemommu mocpeaoeanoj nC60THF nperxonu CKYIUbalLe epuTpoluTa H norehame
XpanaBocTH NospuiMHe fiennje. [IpoTouna nUTOMETPHjCKR aHANN3A j& MOTBPAIA CMAMEILE BENYIHE
CPUTPOIMTA 1 NOKA3AIA 3HAYAJHO CMatheibe oBehatha MPOU3BOME PEAKTHBHHX BPCTa KHCEOHHKA Y
UpPBCHUM KpBHHM 3pHUuMa u3noxeHHM nCOOTHF. Xemonutuuky aktuerocT m3azsany nC60THF
E(UKACHO CY CMaHMIM RHTHOKCHAAHCH H-aneTuiuycrenH W 6yrunopaHu XHAPOKCHAHU30M, Kao H
CEPYMCKH anOyMHH, Haj3acTYIIBEHH[H IPOTEMH Y KPBHOj IAa3Mu d0Beka. OBH mopamy yKazyjy noa
nC60THF Moxe M3a3BaTH XEMOIH3Y Koja ce Moyke CTIPEYHTH Y CEPYMCKOM aibyMHHY Kpoz omrehemne
MeMOpaHE CPUTPORHTA TIOCPEAOBAHO OKCHIATHBHUM CIPECOM.

Citeneha nybmukanmja cagpkn uerpaxupame eekara nedema HapyiueHe LnyKoperyjaanuje
Ha HUBOe IpoHu(namaropuux Th17 uproxuna, wmreprneykuaa IL-17 i IL-23, Thl, nntepdepona
(INF}-y u IL-12 y cepyMy Ko HOBOIHjArHOCTHKOBAHUX naudjeHara ca aujaberecoM runa 2
(pedhepenna 9). Hubou DHMTOKMHA y cepyMy, TIMKO3HIMPAHOT XEMOLIOGHHA (HbA1C), uumekc
TIPOLEHE MOAeNa XOMEeOCTase Kao Mepa uHcynuHCke pesucreHuuje (HOMA-IR), M MHAEKC TenecHe
mace (BMI) cy oapelienu npe u nocne 12 nenema Tepaluje Koja ce cactojana of CTAHNAPHHHX
MoQuQUKALMjA HAYHHA KMBOTA M MeTdopmuna (1000 mg asa myTa gHeBro). Husou Th17 u Thl
LMTOKKMHA 1Ipe TPETMaHa Hucy Omix y kopenauujd ca yspacroM, BMI i HOMA-IR, IlanujesTn ca
jomoM Tiyxoperynaugjor (HbA1C >7%), y nopeljesy ca ouuma ca xoGpom TIyKOperynauHjoM
(HbA1C <7%), umanu cy emmn sueo Thi7 u Thl muroxuna ¥ cepyMy, aan caMo pasneke y IL-17 u
IFN-y pocrurne cy CTaTHCTHYKY 3HAYAjHOCT (p=0,003 u p=0,012). CMameme Bpeanoct HbAIC (ca
8,6 na 5,9%, 1=0,000) npumeheno Kox NanMjeHara ca AomOM peryJIaHijoM rykose Giio je moBesano
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W

ca 3HauajHUM cMameieM KonueHtpamje IL-17 (ca 21,2 na 12,9 pg/ml, p=0,020), ann ne i INF-y
(50,6 wnacnpam 52,3, p=0,349). OBn nopauu yKkalyjy Ha To fAa Tepamujcko noBolkliame
rAyKoperynauuje Moxe ZONpUHETH cmatbersy Hupoa IL-17 kon HOBOAMjarHOCTHKOBAHMX MaljeHara
ca qujaberecom THna 2,

KnuuMukE yGARIMCTIHMKH JONHHOC KAaHAMAara je HOTKPCH/BEEH ca TpH myOnukaluje vy
KOjHMa CYy MPEACTABILCHH CITy4ajeRy aliijeHara ¢a IOHTHTYHHAIHHM SKCTEeH3UBHIM Tparchep3nHEM
mujesnticoM (pedepenna 11), gpysxumonanuoM craGoruly Mumuha Tokperaya ouwHHX jabyuHua
(pedrepenua 12) u nmyGnuxauuja y xojoj je IpeTCTaBIbER cnyuaj nauujenta mialie sknBoTHe A06H ca
MOIAHHM YAapoM y cluBy IlepuepoHose apTepuja ToxoM oGoneBama O COVD-19 (pedepenna
10). :

4. HAYYHO-UICTPAXKUBAYKH PAJ
4.1. Yuemhe y peaan3auuji Hay<9HAX NPOjEKATa H AHTAXOBAME Y PYKOBONeiby Hay IHHM PagoM
Jp cu. Men, Anexcananap [lanrosuh je yuecTBoBao y peanu3anyji 2 HAYIHOHCTPRKUBAMNKA

npojexra:

1. JAMYHOMOJYJaTODHO, LMTONPOTEKTHBHO M IIATOTOKCHYHO AEjCTBO HAHOYECTHIA (6poj
npojexra 145073)

2. Mogynanuja yHyTapliejanjckor eHepreTckor fanaHca — KOHTpOna CHTHRJIHHX TyTesa y
TepaImji TYMOpa M HEypOo-HMYHO-eHAOKpHHHX Topemetiaja (Gpoj npojexra 41025)

5, KBAJIUTATHBHH HOKA3ATE/LH HAYUHOT YCIIEXA
5.1. Opranusanuja HayIHOT paga

o cana np Anekcanaap Yasrosuli Huje pyKOBOZHO NPOjEKTHMA HATH HPOjCKTHHM 3a/aiiMa.
5.2. AHra;koBanocT y obpasoBamy H opMupamny HayYHHX Kaaposa

Jip cu. Men. Anexcanpap IlanroBull Boay NpakTHYHY HACT2BY KA0 CapaaHHK ¥ HacTaBH OX
maprta Mecea 2023. 1.

5.3. Penensnja panopa nyGJHKOBANAX Y HAYSTHIM 4acOHCHMA 1 MPeAJIora 3a npojexre
Hp cu. Men. Anexcananp Ifanroprh HHje NMa0 MCKYCCTBA KA0 PELIeH3EHT.
5.4, MeljynapojHa capanma

= Jip cn. mex. Anexcanpapllantosuli je BuIe myTa ydecTBOBao Ha AoMafluM U MellyHapORHHM
KOHIPECHMa Kao ay1op pafosa

» IHead Acadmemy: Precision medicine approach for migraine management

+ COST Action Proposal OC-2023-1-26779, nojuera anaukangja

3.5. Unancrpa ¥ aKTHBHOCT Y HAYYHHM APYIITBHMA

JIp cu. Mes. Anekcaunap ITanrosuii je wiaH cnenelinx Hay4HHX APYIITABA:




*  Drustvo neurologa Srbije (DNS)

*  Nacionalno udruZenje za glavobolje Srbije (NUGS)

* International Society of Neuroimmunology (ISNI)

*  Movement disorder society (MDS)

*  European Federation of Neurological Societies (EFNS)
* Federation of European Neuroscience Societies (FENS)
* International Headache Society (IHS)

5.6. OpHIHHAJIHOCT HAYYHOF paja, CTENeH CAMOCTAIHGCTIH Y HaZYYHOHCTPAKHBAYKOM paay M
Yiora y peainsaunjH pauoBa

ToxoM Hay4HOHCTPaKHBAYKOr pana KaHAUNAT je MCKA3a0 j03HABAIbe HAYYHOHCTPOKABAUKE
MeTomonorije. YuecrsoBao je y ceuM dpazama Hay"YHOHCTPaKHBAYUKOT [MpOLieca, oOf
AH33jHNPaba HCTPAXKUBAILA A CBE N0 IyGIHKOBaIba pana. ¥ HeKONUKO pafoBa 3ay3uMa [IpBo
WIH Zpyro Mecto y CIMCKy koayTopa, a Takole y Hexomuko pamoea je ayTop 3a
KOPECIIOHAEHIIH]Y.

On noverka HayyHor W KNHHHYKOT pana, Ap llamrosuli je o6jasmo 29 nyBaunmcTauxnx
jeanmuna, oy tora 10 pagosa wrraMnasmx Y uenusn y Mehysapomruum uaconucuma (7xMyy +
2xMzz + 1xM33). 36HpHU HMOaKT ¢akrop panosa koje je ap Iaurosuhi 1o cana nybnukosao je
39,583 (xao mpen ayTop 36GMPHH MMMaKT thaxrop je 12,841). Ilpocesan 6poj KoayTopa y
pajosuma ap Ilanrosuha my6inkoBauuM y Nenocty WsHocH ocaM. Ha HEKomHKo panoBa 6poj
aytopa je Belil oA ocaM, ITO je YCHOBIBEHO MYNTHIMCUMIVIHHAPHUM MCTPAKHBYKHM
HPUCTYTIOM.

HAp Hanrosuh je ox noverka HayuHOr ¥ KIMHUYKOL pana ofjasuo 12 panosa in extenso, npu
4eMy je Ha 6 6uo mpeu aytop. Ha ocHoBy 3axtera IIpasunnuka o u3bopy y 3same 36up op
norpedunx 10 GooBa y kareropmjama Mio Mzt Ms1+MaztMas+My+Ma  w3boca 72.5
(vopvupano  54.04), ommocHo, on norpebuux 6 GomoBa y  Kareropujama
M +Miz+MzitMaa+Mas, 36up n3uocu 71 (nopMupano 52,55).

Hyy6auxaustje y xojuma je Jp ITanrosufi npsu 4yTOp HJIH KOZYTOp [0 ¢aja Cy HUTHpaHe
npexo 900 nyTa (xerepouararut): Scopus 901; Web of Science 850

HET HAJ3HAYAJHUX HAYYHHX OCTBAPEIbA

Ipema maubey Komucuje melly Hajpaxmmjum HAay4YHHM OCTBApEHUMA AP CII. Mem.

Anexcaunpa [Nantoprhia ucruuy ce cneehu pagosu:

1.

Pantovic A, Bosnjak M, Arsikin K, Kostic M, Mandic M, Ristic B, Tosic J, Suzin-Zivkovic
V, Grujicic D, Isakovic A, Trajkovic V, Harhaji-Trajkovic Lj. In vitro antiglioma action of
indomethacin is mediated through AMPK/mTOR complex 1 signaling pathway. Int J
Biochem Cell Biol. 2017;83:84-96. IF 3.905 (8 Gonosa) HBB: 8/(14+0,2*%(12-7)) = 4
Molecular biology & Neurosciences

Pantovic A, Krstic A, Janjetovic K, Kocic J, Harhaji-Trajkovic L, Bugarski D, Trajkovic V.,
Coordinated time-dependent modulation of AMPK/Akt/mTOR signaling and autophagy
controls osteogenic differentiation of human mesenchimal stem cells. Bone, 2013;52(1):524-
31.1F 4.461 (8 6onosa) Metabolism & Endocrinology

Wasik AM, Grabarek J, Pantovic A, Cieslar-Pobuda A, Asgari HR, Bundgaard-Nielsen C,
Ratat M, Dixon IM, Ghavami S, L.os MJ. Reprogramming and carcinogenesis-parallels and
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distinctions. Int Rev Cell Mol Biol. 2014;308:167-203. Review. IF 4.973 (8 Goxosa) Hbb:
8/(1+0,2%(10-7)) =5 Biochemistry & Molecular medicine

4. Markovic Z, Harhaji-Trajkovic L, Todorovic-Markovic B, Kepi¢ D, Arsikin K, Jovanovié S,
Pantovic A, Dramiéanin M, Trajkovic V. In vitro comparison of the photothermal anticancer
activity of graphene nanoparticles and carbon nanotubes. Biomaterials. 2011;32(4):1121-9. IF
7.404 (10 6omosa) HBE: 10/(1+0,2%(9-7)) = 7.142 Biomedical, Multidisciplinary

5. Pantovié A, Lepic T, Pasovski V, Krsmanovic Z, Raicevic R. Artery of Percheron infarction
associated with COVID-19 in the young adult. J Neurovirol. 2021 Dec;27(6):951-953. IF
3.739 (5 bodova) Neuroscience

6.1.YTnuajsocr

» Jp Hanrtosuh je no cana uurupan 901 nyra (xerepoumraru): Scopus 901; Web of Science
850°

Panosu np IMantopuha ¢y murupany y caegehum mybnnkauujama (npuka3 6e3 ayToHMTara
CBHX ayTopa):

Pan y meljynaponsom uaciioucy usysetHe BpefHocty (M21a):

Markovic Z, Harhaji-Trajkovic L, Todorovic-Markovic B, Kepi¢ D, Arsikin K, Jovanovi¢ S,
Pantovic A, Dramicanin M, Trajkovic V. In vitro comparison of the photothermal anticancer
activity of graphene nanoparticles and carbon nanotubes. Biomaterials. 2011;32(4):1121-9. IF
7.404 (10 6ogora)

Xemepouumama 403:

Amaral, 8.1, Costa-Almeida, R., Goncalves, 1.C., Magalhaes, F.D., Pinto, A.M., 2022. Carbon nanomaterials for
phototherapy of cancer and microbial infections. CARBON 190, 194-244.
https://doi.org/10.1016/j.carbon.2021.12.084

Seifi, T., Kamali, A.R., 2022, The influence of mechanochemical treatment in hexane on dispersibility and
floatability of graphite flakes with enhanced water evaporation performance. COLLOIDS AND SURFACES A-
PHYSICOCHEMICAL AND ENGINEERING ASPECTS 638. https://doi.org/10.1016/j.colsurfa.2022.128326

Rodriguez-Montelongo, S.A., Gonzalez-Maldonado, M.A., Silva-Ramirez, A.S., del Campo, C., Ruiz, F,,
Gonzalez-Ortega, O., n.d. Graphene oxide and reduced graphene oxide nanocomposites grafted with hollow gold
nanoshells as photothermal agents. JOURNAL OF COMPOSITE MATERIALS,
https://doi.org/10,1177/00219983221073982

Gosecka, M., Gosecki, M., Urbaniak, M., n.d. Composite Dynamic Hydrogels Constructed on Boronic Ester
Cross-Links with NIR-Enhanced Diffusivity. BIOMACROMOLECULES.
https://doi.org/10.1021/acs.biomac.1c01359

Gonzalez-Colsa, I., Serrera, G., Saiz, .M., Ortiz, D., Gonzalez, F., Bresme, F., Moreno, F., Albella, P., 2022,
Gold nancdoughnut as an outstanding nanoheater for photothermal applications. OPTICS EXPRESS 30, 125-
137. https://doi.org/10.1364/0E.446637

Lin, L.L., Li, H.Y., Su, 8.8., Wen, X.Y., Yan, R., Tao, C.H., 2022. Study on the structure and properties of
Fe304@HIMPDA@HA magnetic hollow mesoporous submicron drug-carrying system. MICROPOROUS AND
MESOPOROUS MATERIALS 330. https://doi.org/10.1016/]. micromeso.2021,111582
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Su, X.Y., Li, L.T., Cui, D.D., Fang, W., Shi, Y.J -» 2022, Enhanced Photothermal and Photoacoustic Performance
of Graphene Oxide in NIR-II Biowindow by Chemical Reduction, PHOTONICS 9.
https://doi.org/10.3390/photonics9010002

Kearns, O., Camisasca, A., Giordani, S., 2022. Hyaluronic Acid-Conjugated Carbon Nanomaterials for
Enhanced Tumour Targeting Ability. MOLECULES 27. https://doi.org/10.3390/molecules27010048

Zhang, W, Li, B., Duan, W.Y., Yao, X., Lu, X., Li, S.L., Tian, Y.P., Li, D.D., 2022. Confined in situ
polymerization in a nanoscale porphyrinic metal-organic framework for fluorescence imaging-guided synergistic
phototherapy. INORGANIC CHEMISTRY FRONTIERS 9, 670-677. https://doi.org/10.1039/d1qi01384;

Kumar, N., Fazal, S., Miyako, E., Matsumura, K., Rajan, R., 2021, Avengers against cancer: A new era of nano-
biomaterial-based therapeutics. MATERIALS TODAY 51, 317-349.
https://doi.org/10.1016/j.mattod.2021.09.620

Liang, P., Mao, L.S., Dong, Y.L., Zhao, Z.W., Sun, Q., Mazhar, M., Ma, Y.N,, Yang, 8.1., Ren, W,, 2021.
Design and Application of Near-Infrared Nanomaterial-Liposome Hybrid Nanocarriers for Cancer Photothetrmal
Therapy. PHARMACEUTICS 13. https://doi.org/ 10.3390/pharmaceutics13122070

F
Fatima, F., Singh, H.R., Jha, S.K., 2021. Assessment of antioxidant and cytotoxicity activities against A-549
lung cancer cell line by synthesized reduced graphene oxide nanoparticles mediated by Camellia sinensis. 3
BIOTECH 11. hitps://doi.org/10.1007/513205-021-03015-z

Ma, H.S., Yu, Q.Q, Qu, Y., Zhy, Y.F., Wu, C.T., 2021. Manganese silicate nanospheres-incorporated
hydrogels:starvation therapy and tissue regeneration. BIOACTIVE MATERIALS 6, 4558-4567.
https://doi.org/10.1016/j.bioactmat.2021,04.042

Milosavljevic, V., Mitrevska, K., Adam, V., 2022, Benefits of oxidation and size reduction of graphene/graphene
oxide nanoparticles in biosensing application: Classification of graphene/ graphene oxide nanoparticles.
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7. KBAJJUTET HAYUHHX PE3VJITATA

Jp cii. Mez. AneKcanaap [TanToRuh MyGIHKOBAO0 je snayajHe pajose Ha NoskY HeypOHAYKE,
MoJleKyniapHe MeMLHHE H KTHHHUKE HEYpOAoTHje. Beliuna pagosa je nyGiuKoBaH ¥ MeljyHapoAHUM
uacorucuMa,  TOKOM HAy4HOMCTp@KHBATKOr  pand Kaunugar je  Hckasao [IO3HABAILE
HAyHHOMCTPRKHBAMKE MeTozonoruje. Y4ecTsoBao jey cBuM dazama HAYYHOHCTPKUBAIKOT 1IpoLieca,
Ol U3ajHUParba MCTPLKABAILA Ta cBe A0 HyOIHKOoBaa paaa. V HeKONHKO PazoBa 3ay3uMa IPso WK
IPYro MecTo Y CIHCKY xoayTopa, a Takohe je y HEKOJTHKO pajioBa i ayTop 33 KOPECTOHIEHIT]Y.

Op moverka Haydior H KIMpMYKOT paga, Iap [Taurosuh je objaBuo 29 MyGIHIMCTHIKHX
jelHALR, O TOrd 10 pazoBa ITAMIAHUX ¥ eanHy y MehyHapORHUM yaconmcuma (7xM21 + 2xM22
+ 1xM23). 30upHI HMIAKT daxtop panosa Koje je Ap ITanrosuh Do cafa nMyONMKOB20 je 39,583 (xao
nipBy ayTop 30UPHM HMIAXT {axrop je 12,841). ITpoceqad 6poj KoayTopa y panoBuMa Ap [asTosuha
nyOnEKOBAHHM Y LENOCTH W3HOCH 0CaM.

Jip ManToBHh je oy moueTKa HayuHor K KIHHAYKOT pana 00jaBHo 12 pagosa in extenso, P

yeMmy je na 6 Guo MpBH ayTOp. Ha ocroBy 3axTepa I1paBuisuka o u3Gopy y 38ame 30Up 071 nioTpebHIX

10 y xareropujama M10+M20+M3 1+M32+-M33+M41-+M42  u3HOCH 72.5 (HOPMHPEHO 54.04),

(S)JI.HOC)HO, o noTpebHuX 6 Y kaTeropujama M1 14+ M12-+M21+M22+M23, 3Gup ustocy 71 (HOpMUPAHO
2,55).

Jip Masrosuh je Ao cana HUTHpaH 901 myra (xe'repoum'a'm): Scopus 901; Web of Science 850

Tabena 3. YKynHe BpSIHOCTH M xoeduumjenTa Kagaunara ol fioueTka Kapujepe npeMa
KaTeropujaMa pPONHCAHUM Y [IpaBiiHAKY 32 obnact NPHpOOHO-MATEMATHIMX H
MeIULMHCKHX HayKa.

KPUTEPHIYMHU MUHHCTAPCTBA NIITAE] HAVITAT

YKVYIIHO 16

M10+M20+M31+M32+M33+M41+M42 \ 10 MUK N

&11+M12+M21+M22+M23 \6 e
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