YHUBEP3SUTET Y BAHOJ IYLUU Obpasay 2
YNAHUUA: V3abepuTe YiaHAILY

MU3BJELLUTAJ
0 oyjeHuU nodobHocMmu cmyoeHma, meme U ucrnyreHocm ycs086d 3a
meHmopcmeo 3a uspady dokmopcke ducepmayuje / 00KMopcKoz
yMjemHu4Koz paoa*

1. NOAALIM O KOMUCUIU

OpraH Koju je umeHoBao komucnjy: HayuyHo-HacTaBHO Bujehe MeanumHcKor dakynteta YHUBep3uTeTa y
baroj /lyum n CeHaT YHuBep3uTeTa y bawoj Jlyum

[Jatym nmeHoBarba Komucuje: 12.5.2025. roa.

Bpoj oasyke: 18/3.361/25, Cenat 02/04-3.2038-151/16

YnaHosu KomucHje?:

1. Paweta Cumosuh ap Hena | PenosHu npodecop
Mpe3nme n nme 3Bame

MaTonowka ¢usmnonoruja

HayuyHo nosbe 1 yKa Hay4yHa/ymjeTH1YKa obnact

MeanumHckn pakyntet YHUBep3uTeTa y bamoj Jlyum | MpeacjegHnK
YcTaHOBa Yy KOjoj je 3anocneH/a dDyHKLUMja Y KOMUCUjU
2. Tonuh gp Oapko | PenosHM npodecop
MNpe3nme n ume 3Bakrbe

MaTonowka ¢pusmnonoruja

HayuHo nosbe v y»a Hay4Ha/ymjeTHnYKa obnact

MeanumHckn pakyntet YHUBep3uTeTa y baroj Jlyum | YnaH
YcTaHOBa Y KOjoj je 3anocneH/a DyHKUMja Yy KOMUCHKjU
3. bypuh ap AparaH PenosHW npodecop
Mpe3nme n ume 3Barbe
dusnonornja
Hay4Ho nosbe 1 y»a Hay4yHa/ymjeTH1YKa obaacT
MeanumHckun paryntet YHuMBep3uTeTa y beorpaay YnaH
YcTaHOBa y KOjoj je 3anocneH/a dDyHKLUMja Yy KOMUCHKjU
4. |
Mpe3nme n nme 3Bare

LY pasbem TekcTy ,aucepraumja / ymjeTHUYKM pag”.

2 YnaHosu Komucuje mopajy uvcnyrwaBati MUHMMAaZIHe yCioBe y cknagy ca ynaHom 31 Mpaswna cryamparba Ha Tpehem
LUMKAYCY cTyavja og centembpa 2022. rognHe u ynaHom 3 [pasBuia 0 M3mjeHama v gonyHama pasuaa cTyamparba Ha
Tpehem umknycy cryamia og debpyapa 2023. roanHe.




HayuyHo nosbe 1 yxa HayyHa/ymjeTHuuKa obnact

YcTaHOBa y KOjoj je 3anocneH/a DyHKLUMja Y KOMUCUjU

Mpe3nme n ume 3Bakrbe

HayuyHo nosbe 1 yxa HayyHa/ymjeTHuuKa obnact

YcTaHoBa Yy Kojoj je 3anocsieH/a PyHKLUMja Y KOMUCUjU

2. NOAAUU O CTYAEHTY

Nme, nme jegHor poautesba, npesnme: Yrbewa (Cpetko) Manuuesuh

Hatym pohersa: 10.11.1994. roa,

Mjecto n gprasa poherba: barba Jlyka, bocHa 1 XepuerosmHa

2.1. CTyamje npBor UMKAYyCa UNM OCHOBHE CTyAMje UK UHTErpucaHe cTyguje

MpocjeyHa
lfoanHa ynuca: 2013. loanHa 3aBpLUeTKa: 2021. oLjeHa TOKOM 9.21
cTyamja:
YHuBep3uTeT: YHMBep3uTeT y baroj Slyum
dakyntet/Akagemuja: MeguUMHCKKN dakynTet
Cryamjckm nporpam: MeauumHa
CreueHo 3Barbe: [JOKTOp meanumHe
2.2. Ctygmje apyror LLUKAyca Uan macrep cryauje
MpocjeyHa
lfognHa ynuca: lfogmHa 3aBpLueTKa: oLjeHa TOKOM
cTyAamnja:
YHusep3urer:
dakyntet/Akagemuja:

CTyanjckn nporpam:

Ha3us 3aBpLUHOT paja APYror LMKayca uam mactep Tese, gatym ogbpaHe:

Y)Ka Hay4yHa/ymjeTHMUKa obnacT 3aBpLUHOT Paja APYror LMKAyca UAK macTtep Tese:

CTeyeHo 3Bame:




2.3. Cryauje tpeher uuknyca

Bpoj ECTS 6oa08Ba MpocjeyHa
loanHa ynuca: 2022. OCTBapeHux Ao 180 oLjeHa TOKOM 9.54
caga: cTyguja:

dakyntet/Akagemmnja: MeanumHcku darkynter

Cryaujckm nporpam: buomeguumHcke Hayke

2.4. NMpUKa3s HayYHUX, CTPYYHUX OAHOCHO YMjETHUUKUX PAS0BA CTYAEHTA

P.

6 OCHOBHM NOAALM O Hay4YHOM pagy

UutaTHa 6a3a

HaBecTu nojeamMHa4YHoO pagoBe, YKOMKO UX CTYAEHT Mma, ca HaBoherwem DOI 6pojeBa, o4HOCHO

KOHUepTe / CHUM/beHa ajena.

Oopatu notpebaH 6poj peaosa. KOpUCTUTK UCTK CTUA 3a HaBoherbe cBUX pedepeHumn y 2.4,

Milivojac T, GrabeZz M, AmidZzi¢ Lj, Prtina A, Krivoku¢a A, Malicevic U, et
al. Ursodeoxycholic and chenodeoxycholic bile acids alleviate
endotoxininduced acute lung injury in rats by modulating aquaporin

1. expression and pathways associated with apoptosis and inflammation.
Front Pharmacol. 2025 Mar 6;16:1484292. doi:
10.3389/fphar.2025.1484292. PMID: 40115259; PMCID:

PM(C11922783.

Bajic Z, Sobot T, Uletilovic S, Mandi¢-Kovacevié¢ N, Malicevic U, Skrbic R,

et al. Liraglutide Treatment Restores Cardiac Function After Isoprenaline-
2. Induced Myocardial Injury and Prevents Heart Failure in Rats. Life (Basel).

2025 Mar 12;15(3):443.

doi: 10.3390/life15030443. PMID: 40141787; PMCID: PMC11943469.

Matkovic¢ Z, Malicevi¢ U, Gaji¢-Boji¢ M, Krivokuca A, Bukanovi¢ D, Dekic-

Matkovi¢ N, et al. Clinical aspects of acute mesenteric ischaemia. Scripta
3. Medica.2024;55(5):623-35.

Available from: https://scindeks.ceon.rs/Article.aspx?artid=2490-

33292405617M

Malicevic U, Rai V, Skrbic R, Agrawal DK. Modulation of Orosomucoid-
like Protein 3 Activity in the Management of Inflammatory Bowel

4, Disease. J Biotechnol Biomed. 2024;7(4):433-444. doi:
10.26502/jbb.2642-91280167. Epub 2024 Oct 18. PMID: 39619146;
PMCID: PMC11606571.

Malicevic U, Rai V, Skrbic R, Agrawal DK. NLRP3 Inflammasome and Gut
Dysbiosis Linking Diabetes Mellitus and Inflammatory Bowel Disease.
Arch Intern Med Res. 2024;7(3):200-218. doi: 10.26502/aimr.0178. Epub
2024 Aug 31. PMID: 39328924; PMCID: PMC11426418.

Milivojac T, Grabe? M, Krivokuéa A, Maliéevi¢ U, Gaji¢ Boji¢ M, Skrbi¢ R,
et al. Ursodeoxycholic and chenodeoxycholic bile acids attenuate
6. systemic and liver inflammation induced by lipopolysaccharide in rats.
Mol Cell Biochem. 2025 Jan;480(1):563-576. doi: 10.1007/s11010-024-
04994-2. Epub 2024 Apr 5. PMID: 38578526; PMCID: PMC11695453.

Sobot T, Bajic Z, Skrbic R, Uletilovic S, Mandic-Kovacevic N, Malicevic U,
et al. Effect of folic acid on isoprenaline-induced myocardial injury in rats.
Physiol Int. 2024 Jan 22;111(1):80-96. doi: 10.1556/2060.2023.00291.
PMID: 38261080.
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Marinkovi¢ ST, Bukanovi¢ D, Duran M, Bajic Z, Sobot T, Malicevi¢ U, et Web of Science Core
al. Pomegranate Peel Extract Attenuates Isoprenaline-Induced Collection
8. Takotsubo-like Myocardial Injury in Rats. Pharmaceutics. 2023 Jun
9;15(6):1697. doi: 10.3390/pharmaceutics15061697. PMID: 37376144;
PMCID: PMC10302705.

Mandi¢-Kovacevi¢ N, Kukri¢ Z, Latinovi¢ S, Cvjetkovi¢ T, Malicevi¢ U, SCOPUS
9. Uletilovi¢ S, et al. Antioxidative potential of pomegranate peel extract: In
vitro and in vivo studies. Scripta Medica. 2023 April 7;54(1), 9-18.

Bajic Z, Sobot T, Uletilovic S, Mandic-Kovacevic N, Malicevic U, Skrbi¢ R, Web of Science Core
et al. Cardioprotective effects of liraglutide pretreatment on Collection
10. | isoprenaline-induced myocardial injury in rats. Can J Physiol Pharmacol.
2023 May 1;101(5):258-267.
doi: 10.1139/cjpp-2022-0534. Epub 2023 Feb 27. PMID: 36848640.

OujeHa penieBaHTHOCTM Hay4YHe, CTPyYHE OAHOCHO YMjETHUYKE aKTUBHOCTM CTYAEHTA 32 NPEenJIOKEeHY
Temy gucepTaumje / ymjeTHUUKOr paaa:

2
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3. NoAALUU O NPBOM MEHTOPY

Mime n npesume: ap PaHko LUkpbuh
Akafemcko 3akse: PegoBHM npodecop

HayuHo nosbe 1 yxa HayyHa/ymjeTHuyka obiact: ®apmakonormja, TOKCUKONOTMja U KNMHUYKA
dapmakonormja

MaTuyHa MHCTUTYLUM]ja cTULarba M3bopa v 3sake: MeaAnumnHcku dakyntet YHuBepsuteTa y baroj Slyum

Buorpaduja (4o 300 pujeun):

JInuHu nopauu

Ume u npesume: ap PaHko LLUKpbuh
DOatym pohera: 10.4.1961. roa.

Mjecto pohema: batrba JlyKa, Jyrocnasuja
HaumoHanHoct: CpbuH

3Bame: PegosHu npodecop v aekaH

UHcTuTyumja: MeanumHckm dakyntet YHuBep3uTeTa y bawoj Jlyum

Appeca: CaBe Mpkasba 14, 78000 Bamba JlyKa, Penybamka Cpncka, bocHa u XepuerosuHa
dakc/ten: +387-51-216527

TenedoH: +387-51-216529, +387-65-011011

E-nowra: ranko.skrbic@med.unibl.org, ranko.skrbic575@gmail.com

Nopopguua: cynpyra /bybuua, hepke HuHa (1989), Hatawa (1994), Mapuja (2022).

O6pasoBake

¢ 1981-1986 MeaguumHckm darynTteT, YHUBep3uTeT y bawoj Slyum, buX, Jyrocnasuja — Aunanomcke
cTyanje, lokTop meanumHe

¢ 1987-1989 MNpupogHOo-MmaTemMaTUYKKN GakynTeT, YHUBep3uTeT y 3arpeby, XpBaTcka — [octamnaomcke
cTyamje

¢ 1989-1990 MeauumHcku paryntet, LUnHwy YHuBep3suTeT, MauymoTo, JanaH — CTuneHgmcTa janaHcke



Bnaae, JoKTopcKke cTtyauje

¢ 1991 MarucrapcKa Te3a, MNpupogHo-matemaTnukm dakynTeT, YHUBep3uTeT y 3arpeby — Marucrap
H61MoMeaNLMHCKMX HayKa

¢ 1994 loKTOpCKa aucepTaumja, MegmumHcku daryntet, YHUBep3uTeT y beorpaay — loKkTop
MeAULMHCKMX HayKa

® 1996—-1999 MeauumHcKM pakynTeT, YHMBep3uTeT y Hosom Caay — Cneumjannsaumja ns KAMHUYKe
dapmaKkonormje — Cneumjanncta KNMHUYKe papmakonoruje

HayuyHu cTeneHu

e Marucrapcka Tesa (MSci, BuomegmumHa), MpupoaHo-maTemaTUyKKn pakyntet, CBeyumnunwiTe y 3arpeby,
XpBatckKa, 1991: ,Ymuuyaj eHoomokcuHa E. coli Ha ypuHapHy eKCKpeyujy KaaukpeuHa Koo nayosa”

¢ [lokTOpcKa ancepTtaumja (PhD, ®apmakonoruja), MegmuumHckm darkyntet, YHMBep3uTeT y beorpaay,
1994: ,[Mpucycmeo adpeHepauyKux, CepomMoHUHepPaUYKUX, XOnuHepaudkux u VIP peyenmopa y
/IUH2BAMHUM apmepujama rnca u majmyHa”

3anocnemwa 1 NpopecMoHaIHM aHTaXKMaHuU

e 1986—1987 [loKTop onwTe npakce, [lom 3apassba, Slaktawm, barba Jlyka

e 1987-1990 AcucTeHT NnpunpasHuK, KaTeapa 3a dapmakonorujy, MeanumHcku gakyntet, YHMBEP3UTET Y
baroj Jlyum

e 1990-1994 Buwun acucteHT, Kateapa 3a papmaronorujy, MeanumHckun pakyntet, YHUBep3uTeT y bamoj
Nyum

¢ 1994-2002 AoueHT, KaTeapa 3a dapmakonorujy, MeanumHcku dakyntert, YHUBep3uTeT y baroj Jlyum
¢ 2002—-2009 BaHpegHu npodecop papmakonoruje, TOKCUKOOrMje N KNMHUYKe papmakonoruje

¢ 2002-2006 LLed kaTeape 3a dapmakonorunjy

¢ 2009—-paHac PegoBHM npodecop papmakonornje, TOKCMKONOTUje U KNUHUYKE papmakonornje

¢ 1998-2002 We¢ HaumoHanHor MHPopmaLmMoHoOr LeHTpa 3a njekose (C30 n EU-ECHO)

® 1997-1999 Npeacjenasajyhn Komucnje 3a anjekose, MmnHnctTapctso 3apassba PC

¢ 1999-2002 MNpeacjepasajyhn Komucuje 3a perncrpaumjy nnjekosa PC

e 1998-1999 EU PHARE — PernoHasHu KoopAMHATOP 3a pa3Boj dapmaLeyTcKor cekTopa y buX

® 1999-2000 UNICEF — PerMoHanHu KoopaMHaTop 3a eCEHLUMjaNHEe INjeKOBE M PaLMOHaNHY ynoTpeby
nunjekosay PC

e 2000-2002 EU PHARE — PernoHanHun koopamHaTop 3a pebopmy 34paBcTBeHe 3awTute y buX

e 20002003 MpeacjeaHnKk Komucumje 3a NO3UTUBHY NNCTY njekoBa, PoHA 34paBCTBEHOT ocuryparba PC
¢ 2001-2003 KOHCyNTaHT 3a akpeauTaumjy 1 KanHudke sogmuue, EPSILON Research, bara Jlyka

e 2002-2004 AunpekTop MHCTUTYTA 3a 34paBCTBEHN MEHALIMEHT

¢ 2006—2013 MuHMCTap 34paB/ba U coumjanHe 3alTute, Bnaga Penybanke Cpncke

¢ 2013-2015 Ambacagop bocHe u XepuerosuHe y Cpbujm

¢ 2015-2016 PykoBoamnaL, 4OKTOPCKUX CTyauMja, MeauumnHcKu dakynteT, YHuBep3uTeT y baroj Jlyum

¢ 2016—paHac [lekaH MeauumHckor pakynTteTta, YHMBep3nuTeT y barboj Slyum

MNo3HaBame je3nka
e Cpncku (maTeptbm)
e EHrnecku (untarbe, roBop, Nucare)

PagoBu 13 HayuyHe/ymjeTHUUYKe 061acTM Kojoj Npunaga npujeanor tTeme auceptauuje / ymjeTHUUKOr

paga:

Hasectu nojeanHavHo pagose, ca HaBoherem DOI 6pojeBa, 0AHOCHO

KoHuepTe / cHum/beHa gjena. [logatv notpebaH 6poj pesosa. LntatHa 6a3a

Kopuctutn nctu ctun 3a Hasohere caux pedepeHum.

Milivojac T, GrabeZ M, Krivokuca A, Mali¢evié U, Gaji¢ Boji¢ M, Skrbi¢ R, et

1. al. Ursodeoxycholic and chenodeoxycholic bile acids attenuate systemic
and liver inflammation induced by lipopolysaccharide in rats. Mol Cell

P.
6.
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Biochem. 2025 Jan;480(1):563-576. doi: 10.1007/s11010-024-04994-2.
Epub 2024 Apr 5. PMID: 38578526; PMCID: PMC11695453.

Malicevic U, Rai V, Skrbic R, Agrawal DK. Modulation of Orosomucoid-like [lpyri 3sopm

Protein 3 Activity in the Management of Inflammatory Bowel Disease. J
Biotechnol Biomed. 2024;7(4):433-444. doi: 10.26502/jbb.2642-
91280167. Epub 2024 Oct 18. PMID: 39619146; PMCID: PMC11606571.

Malicevic U, Rai V, Skrbic R, Agrawal DK. NLRP3 Inflammasome and Gut Opyrv nssopu

Dysbiosis Linking Diabetes Mellitus and Inflammatory Bowel Disease. Arch
Intern Med Res. 2024;7(3):200-218. doi: 10.26502/aimr.0178. Epub 2024
Aug 31. PMID: 39328924; PMCID: PMC11426418.

Laki¢ B, Skrbi¢ R, Uletilovi¢ S, Mandi¢-Kovacevi¢ N, GrabeZ M, Stojiljkovi¢ Web of Science Core

MP, et al. Beneficial Effects of Ursodeoxycholic Acid on Metabolic Collection

Parameters and Oxidative Stress in Patients with Type 2 Diabetes Mellitus:
A Randomized Double-Blind, Placebo-Controlled Clinical Study. J Diabetes
Res. 2024 Feb 29;2024:4187796. doi: 10.1155/2024/4187796. PMID:

38455850; PMCID: PMC10919985.

Grabez M, Skrbi¢ R, Stojiljkovi¢ MP, Vuéi¢ V, Rudi¢ Gruji¢ V, Jakovljevi¢ V, Web of Science Core

Djuric DM, et al. A prospective, randomized, double-blind, placebo- Collection

controlled trial of polyphenols on the outcomes of inflammatory factors
and oxidative stress in patients with type 2 diabetes mellitus. Rev
Cardiovasc Med. 2022 Feb 11;23(2):57. doi: 10.31083/j.rcm2302057.

PMID: 35229548.

[a nn meHTOp UCNyHaBa NponucaHe ycaose? 3 ™ IA

4. NOAALM O APYTOM MEHTOPY

Mme n npesmnme: ap deseHgpa Kymap Arpasan

Akapemcko 3Bakse: PenosHU npodecop

HayuHo nosse v yka HayyHa/ymjeTHnuka obiact: MaTonowka ¢pusmnonoruja

MaTtuyHa nHcTUTYLUMja cTularba usbopa y 3eakse: Western University of Health Sciences

Buorpadwuja gpyror meHTopa (ao 300 KapakTepa):

JInyHu nogaum

Ume un npesume: ap JeseHgpa Kymap Arpasan

3Bambe: Mpodecop n gupektop Oajesberba 3a TPAHC/IALMOHA UCTPAXKMBAHA
MHctutyumja: Western University of Health Sciences

Appeca: 309 East Second Street, MomoHa, KanndopHuja 91766-1854, CAL]
TenedoH (kaHuenapwuja): (909) 469-7040

MobunHu TenedoH: (402) 690-3667

E-nowra: dagrawal@westernu.edu

Ap:kaB/baHcTBO: CjegmmbeHe Amepuyke [lpxase

O6pasoBake
* 2003-2005 MarwucTap HayKa (MHdopmaumoHe TexHoMorMje U MeHaLMeHT), Kosely 3a 6usHuc,

3y ckiay ca wianosuma 29 u 30 [paBuna crynupama Ha Tpehem nukiycy crynuja, cenremopa 2022. rojauHe.
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YHuep3uteT KpejtoH, Omaxa, Hebpacka, CALL

¢ 2002—-2004 MacTep nocnosHe agMuHuctpaumje (MBA), Konel 3a 6usHuc, YHMBEP3UTET KpejToH,
Omaxa, Hebpacka, CAL,

¢ 1984-1985 MocTAOKTOPCKM UcTpaxkusad (Papmakonorunja), YHnsepsuteT bpuTtaHcke Konymbuje,
dapmaueyTtckun dpakyntet, BaHkysep, KaHaga. MeHTop: npod. ap LloH X. MeKHuA

¢ 1982-1984 MocTAOKTOPCKM UCTparkuBay (Pusmnonorvja u papmakonorunja), YHusepsutet Makmacrep,
dakynTeT 34paBCTBEHMX HayKa, XamuatoH, OHTapmo, KaHaga. MenTtop: npod. ap EasuH E. aHnen

¢ 1980-1984 [lokTop HayKa (MeanumHcke Hayke), YHUBep3uTeT MakmacTtep, Ogje/berse 3a HeypoHaykKe,
XamuntoH, OHTapmo, KaHaga. FnasHu casjeTHUK: npod. ap EasuH E. JaHnen

¢ 1973-1978 [lokTop HayKa (Buoxemuja), MeamumHckm koney Kpasba Llopya, Moctannaomcko
ofje/berbe 3a NaToNornjy u baktepmonorujy, Yuusepsutet y JlakHayy, Ytap Mpagew, NHanja. MeHTopu:
npod. Abxaja Kymap, D.Phil. u npod. P. M. /1. MexpoTtpa, MBBS, MD, FRCPath

¢ 1971-1973 MarucTap HayKa (Xemuja), cmjep: opraHcka xemuja, YHmuBep3autet y JlakHayy, Oajesberse 3a
xemujy, NlakHay, YTap MNpagew, NHauja

¢ 1969-1971 AunaommupaHu 6MONOLLKO-XEMUNjCKM UHKerbep (B.Sc.) — Buonoruja n xemuja, XpnwhaHckm
Konel y JTakHayy, YHuBep3uTeT y JlakHayy, YTap MNpagew, NHauvja

3anocnewa u NPopecUoHaNIHM aHFAXKMaHU

¢ 07/2019 — paHac Mpodecop u anpektop, Oajesberbe 3a TPaHCAALMOHA UCTPaXuBara, Konell
ocTeonaTtcke meaunumHe MaunduKa, BectepH YHMBep3UTET 34paBCTBEHMX HayKa, [TomoHa, KanndopHuja,
CAL

¢ 07/2019 —02/2022 Buwum noTnpeacjeHMK 3a UCTpaxmnBare 1 bruotexHonorujy, BectepH YHusepsurer
3[paBCTBEHMX HAyKa, MomoHa, KaandopHuja, CAL

¢ 01/2016 — 06/2019 MNpodecop v npeacjeaHunk, Oajesberbe 3a KAMHUYKE U TPAHCNALMOHE HayKe,
MeanumHckn parkyntet YHuBep3suTteta KpejtoH, Omaxa, Hebpacka

* 09/2009 - 06/2019 AumpekTop NoCTAMNAOMCKMX Nporpama (MC u PhD), Clinical & Translational Science,
Creighton University Graduate School, Omaxa, Hebpacka

¢ 07/2012 - 06/2017 Buwim npoaeKaH 3a KNIMHUYKA M TpaHCAaLMOHa UCTpaXkueara, Creighton University
School of Medicine, Omaxa, Hebpacka

¢ 04/2009 - 06/2012 MNpopaeKaH 3a TpaHCAaUMOHa UCTpaxnBakba, Creighton University School of
Medicine, Omaxa, Hebpacka

¢ 04/2009 - 12/2015 AunpekTop, Center for Clinical and Translational Science, Creighton University School
of Medicine, Omaxa, Hebpacka

¢ 07/2004 - 12/2016 MNpodecop, Department of Biomedical Sciences (npumapHo), Creighton University
School of Medicine, Omaxa, Hebpacka

¢ 07/2004 - 06/2019 MNpodecop, Department of Internal Medicine (cekyHaapHo) n Department of
Medical Microbiology & Immunology (cekyHaapHo), Creighton University School of Medicine, Omaxa,
Hebpacka

¢ 01/1998 - 06/2004 MNpodecop, Department of Biomedical Sciences (cekyHaapHo), Creighton University
School of Medicine, Omaxa, Hebpacka

¢ 07/1997 - 06/2004 MNpodecop, Department of Internal Medicine (npumapHo) 1 Department of Medical
Microbiology & Immunology (cekyHaapHo), Creighton University School of Medicine, Omaxa, Hebpacka
¢ 07/1990 - 06/1997 BaHpeaHu npodecop (ctanHo 3Bakbe og jyna 1990), Department of Internal
Medicine (npumapHo), Creighton University School of Medicine, Omaxa, Hebpacka

¢ 07/1995 - 06/1997 BaHpeaHu npodecop, Department of Medical Microbiology & Immunology
(cekynpapHo), Creighton University School of Medicine, Omaxa, Hebpacka

¢ 07/1990 - 06/1995 BaHpeaHu npodecop, Department of Pharmacology (cekyHaapHo), Creighton
University School of Medicine, Omaxa, Hebpacka

¢ 07/1990 - 06/1995 BaHpeaHu npodecop, Department of Biomedical Sciences (cekyHaapHo), Creighton
University School of Medicine, Omaxa, Hebpacka

¢ 07/1990 - 06/2002 AupekTop, Multidisciplinary Cardiovascular Research Group (paHuje Creighton
Vascular Center), Creighton University Medical Center, Omaxa, Hebpacka

¢ 10/1985 - 06/1990 doueHT, Department of Internal Medicine (npumapHo) u Department of
Pharmacology (cekyHaapHo), Creighton University School of Medicine, Omaxa, Hebpacka

¢ 10/1985 - 06/2003 [npeKTop 3a NPEeTKAMHUYKA UcTpaskmBarba, Center for Allergy, Asthma and



Immunology, Creighton University School of Medicine, Omaxa, Hebpacka

¢ 09/1980 - 06/1982 AcucTeHT y HacTaBM (NoApLIKa CTyAeHTMMa MeauLmHe y obaacTn dapmakosioruje),
Faculty of Health Sciences, McMaster University Medical Center, XamuntoH, OHTapuo, KaHaaa;
HapgsopHuK: Edwin E. Daniel, Ph.D.

¢ 10/1978 - 08/1980 KnnHunukn 6uoxemmyap, King George’s Medical College (caga King George’s Medical
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5. NMPEACTAB/bAHE TEME U NPOrTPAMA NOKTOPCKE AUCEPTALUMIE /
YMJETHUYKOT PAOA®

OpraH Koju je umeHoBao KomucKnjy: HaydyHo-HacTaBHo Bujehe MeauumnHcKkor dakynteTa YHUBeEp3nTeTa y
bawoj /lyum n CeHat YHuBep3uTeTa y bawoj Jlyum

4V crmany ca wianom 29 wiu 30 [pasuia cryaupanma a Tpehem muktyey cryuja, cenrrem6pa 2022. rojuse.
3V cinany ca unanom 32 IIpaBuma crynmpama Ha TpeheM mukiycy crymmja, centempa 2022, TonuHe.




Jatym nmeHoBarba Komucuje: 12.5.2025. roa.
Epoj oanyke: 18/3.361/25, CeHnat 02/04-3.2038-151/16
Hasectn Tutyny, nme n npesnme, MHCTUTYLUM]ja Y1aHOBA KOMUCHKje

1. Mpod. ap Hena Paweta Cumosuh, MeanumHckn dakyntet YHuBep3uTeTa y barboj Jlyum, npeacje AHUK
Komucuje;

2. MNpod. ap Japko Noavh, MeanunHckm dakyntet YHuBep3suTeta y barboj Jlyum, unan;

3. Mpodo. ap OparaH bypuh, MeanunHckm dakynteTt YHUBep3uTeT y beorpaay, unaH.

JaBHOM npeAcTaB/bakby NPUCYCTBOBAO NPBU /UK Apyrn meHTop® M oA L] HE

6. OUWJEHA NOAOBHOCTU TEME

6.1. dopmynauyuja Ha3mBa gucepTauymje / ymjeTHuuKor paga: (Hacnosa)

,JloBe3anoct excnpecuje ORMDL3 rena ca XUneprianKkeMujoM y MHTECTHHAITHOM TKUBY: [loTeHiujanna
yIora y nmatorenesu napaamatopse donectu npujesa (IBD)

[a nu je Hacnhos aucepTaumje / ymjeTHUYKOT paga: nogobaH? v OA ] HE

6.2. HayuHo nosbe M y>Ka HayuHa/ymjeTHuuKa obnacr
MaTonowka ¢punsmnonoruja

[a N1 cy Hay4yHO NoJbe U yXa HayvyHa/ymjeTHMYKa 061acT UCTU Kao Kog, NpBor M 1A O] e
MeHTopa/apyror meHTopa?
6.3. Mpegmet uctpaxknsama
MoBe3aHOCT M3Mehy XPOHUYHE XUMeprankemuje u MHGNAMATOPHUX MpPoLEeca Yy FracTPOUHTECTUHAIHOM
TPaKTy CBe BulIe ce Npeno3Haje Kao 3HayajaH MaTopU3MONOWKN MEXaHW3aM KOju MOXKe AONPUHUjEeTU
pa3Bojy W noroplary MHONAMATOPHMX 0bo/bera UpujeBa. XuNeprivkemuja AoBoAM A0 MopacTta
OKCMAATMBHOr cTpeca, pemehera HbapujepHe PyHKLMje MHTECTUHANHOT ennTena, Kao U A0 aKTUBauuje
MHONAMATOPHMUX CUTHANHWUX MyTeBa, LWTO 3aje4HO MoXKe noAcTahu XPOHWYHY uHNamauujy vy
WMHTECTMHANHOM TpaKTy. Mopep Tora, nopemehaju y mexaHMammma oAroBopa Ha heanjckm cTpec, Kao WTo
Cy CTpec eHAoNIa3maTckor peTukyayma (ERS) v aytoperynatmusHu npouecu nonyt aytodarvje, cBe BuLLe
ce NpenosHajy Kao K/by4yHu paKTopu y naToreHesn oba cTakba. MosieKy/apHU perynatopu Kao WTo cy
ORMDL3 n ATF6 wurpajy ueHTpaaHy ynory y moaynaumju o4roBopa Ha HeEMNpPaBWIHO CaBUjeHe MPOTEUNHE
(UPR), a wuxoBa aucperynauuja nosesyje ce ca nosehaHom MHPNamaumjom, AUCHYHKLMjOM enuTenHe
bapujepe n UMyHUM gucbanaHcom. MicToBpemMeHo, reHu yKkbydyeHu y npouece aytodarmje (monyt NOD2,
ULK1, ATG4 1 ATG5) nokasyjy ocjeT/bMBOCT Ha meTabosimuke 1 MHbNamaTopHe CUrHane, LITO yKasyje Ha
moryhe nosesHuue n3mehy MMyHONOWKUX U meTabonnukmnx nopemehaja. PasymnjeBarbe HauMHa Ha Koju
OunjabeTec MennUTYC pemeTM XOMEOCTaTCKe MexaHW3me Yy LPUjeBHO] MYKO3M MMa MoTeHuujan Aaa
pacBujeTAn HoBe acnekTe naToreHese IBD-a, nocebHO y KOHTEKCTy cBe yewhe noBe3aHOCTM OBa ABa
obosbera. CUCTeMCKa U NIoKanHa MHdamaumja, 3aje4Ho ca CTPEeCOM eHAO0MNa3aMTCKOr PeTUKYIyMa U
HapyweHOM ayTodarMjom, YMHE COXKEHY MpPEXY MHTepaKkumja Koja 3acayxyje aa byae TemesbHO
UCTparKeHa paau uaeHTuduKalmje HOBUX MOJIEKYNAPHUX MeTa 33 Tepanujy U NpeBeHLMjy XPOHUYHUX
MHbNAMATOPHMX 060/beHa rAaCTPOUHTECTUHAIHOT TPaKTa Y YC10BMMa meTabosinuke auchyHKumje.

oy ckajy ca wianom 32 [paBuia crynupata Ha Tpehem nmkiaycy cryaumja, centembpa 2022. rouHe.
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[la v je npeameT UCTPaXkKMBakba PesieBaHTaH U Yy CKAaAy ca NpeasioKeHnmM v

5 BA | O HE
HaC/I0BOM?®
6.4. PeneBaHTHOCT M caBpemeHoCT KopuwheHux pepepeHLU 1 MTepaType ca CMMCKOM anTepaTtype
[ujaberec menutyc — wehepHa 6onecr

Oujabetec menutyc (DM) je XpOHWYHO, He3apa3HO, MeTabosIMYKO 060/beHe Koje ce MPBEHCTBEHO
KapaKTepuLle NOBULLEHMM HMBOOM TI/IyKO3€ Yy KPBW, NO3HATMM Kao xunepravkemuja. (1) Moctoje gguje
rnaBHe BpcTe aunjabeteca: anjabetec menmtyc Tvn 1 (T1DM), no3HAT U Kao MH3Y/IMH-3aBUCHU AnjabeTec
menutyc (IDDM), u anjabetec meautyc tun 2 (T2DM), Koju ce Ha3MBaA WMH3YMH-HE3aBUCHU AujabeTec
menuTyc (NIDDM). (2) Nopep, ux, rectaumjckn amjabetec menutyc (GDM) npeacras/ba nocebaH 06anK
60/1ecTM Koju ce NPBM NyT jaB/ba TOKOM TpyaHohe. GDM ce yecto cmaTtpa npetedyom T2DM 1 KapaKkTepuLle
ce nocteneHMm cmarberbem o¢yHKumje B-henvja M nopactom UWH3yAMHCKe pesucTeHunje (IR). (3)
Xunepravkemuja Takohe moxke 6UTKM M3a3BaHa /IMjeKOBMMA U XEMMjCKMM CyncTaHuama, nopemehajuma
€r3oKpUHOr NaHKpeaca, Kao U MOHOreHUM obanumMma aujabeteca. (2)

Ha rnobanHom HuBoy, DM nonpuma pasmjepe enugemuje. Y 2021. roanHu, npesaneHumja DM mehy
ocobama y3pacta 20-79 roguHa msHocuna je 10,5%, wTo je obyxsaTano oko 536,6 MUAMOHA /byan, a
npeasuha ce aa he go 2045. roanHe nopactn Ha 12,2% — 783,2 munauoHa sbyau. (4) Mopepg Tora,
€KOHOMCKM TepeT je M3y3eTHO 3Ha4yajaH — 34paBCTBEHM TPOLLUKOBWM nose3aHn ca DM y 2021. roguHum
M3HOCKMAM cy 966 MUAMjapaM amepuuKux Aonapa, a npoujewyje ce ga he go 2045. nopactn Ha 1.054
Mmuavjapge ponapa. (5) Umajyhm y BMAy orpomaH /byAckM M GUMHAHCUCKM TepeT, Kao M M3a3oBe Y
nocTusamy ePpuKkacHe Tepanuje HaKoH yCrnocTaB/bakba ANjarHose, npeseHunja DM Hamehe ce Kao jegaH
0f, K/byYHUX NpUopuTeTa caBpemeHe meauumHe. (4,5) XpoHnuHe komnauKkaumje DM cy 6pojHe u mory
036U/BHO YrPO3UTU 34paB/be, Na YaK U AOBECTU A0 CMPTHOT MCXOAA YKOJIMKO Ce He injeye Ha Bpujeme.

Hajuewhe Komnaukauuje yk/bydyjy KapauoBacKynapHa obosbersa (XvMnepTeHsuja, aHTMHa, XPOHWYHA
CpYaHa UHcybuLMjeHUMja, MHPapKT MUoKapaa 1 nepudepHa BackynapHa bonecT), uepebpoBackynapHe
porahaje (MoxaaHu yaap U TpPaH3UTOPHE MCXEMMjCKe aTaKe), ouHe nopemehaje (peTMHoNaTja, KaTapakTa
M combenuno), owTehewa bybpera (MuUKpoanbymuHypuja, MakpoanbymuHypuja, bybperkHa
MHCydUUMjeHUNja U OTKasmBarbe bybpera), Kao u npobnaeme ca avjabeTnykum ctonanom. (6) Takohe je
Ba)KHO ucTahu ga DM reHepanHo yTuye Ha CBe OpraHcKe cucteme, YK/bydyjyhu M racTpouHTECTUHANHM
TpakT (GIT). ENnnaemMonoLlKkM nodaum ykasyjy Ha nosesaHOCT meTabosmukmx 6onectu nonyt DM ca
PasNYUTUM AUTeCTUBHUM nopemehajuma, Kao WTO Cy XPOHMYHA KOHCTMMAaUMja (yc/bes ycnopeHor paga
Aebenor upujesa), eHTeponaTcKka gujapeja, KONOPEKTaNHM KapuuMHOM U MHPamaTopHe bosectu Lupujesa
(IBD). (7) MehyTum, ocHOBHM henunjcku M MONEKYNAPHU MEXaHW3MM MHOTUX TaKBMX KOMMIMKALMja
M33a3BaHUX XMNEPT/IMKEMUjOM jOLL YBUjEK HUCY NMO3HATK.

UHbnamatopHe 6onectu ypujesa (IBD)

MHbnamaTopHe 6onectn upwujeBa (IBD) npeacTaB/bajy CKYM XPOHUYHMX YManHWUX obosbersa
racTPOMHTECTUHANHOT TPaKTa, Mmehy Kojuma ce nsagajajy asuje Hajuewhe dopme: KpoHosa 6onect (CD) n
ynueposHn Koamtuc (UC). (8) Mako ce oba cTarba KapaKTepully TpajHOM WMHdAamauujom LpujeBHe
C/Nly30KOMKe, TayHa naToreHesa oBMX HO/IECTM jol yBUjeK HUje Y MOTNYHOCTM pasjawheHa. CmaTpa ce ga
K/bYYHY Y/IOTY Y pa3Bojy 0BMX 060/beHba MMA HApYLLEHA XOMEOCTa3a MHTECTUHAZIHE MYKO3€e KOZ, reHEeTCKM
npeaucnoHMpaHmMx 0coba, LWTO MOMKe NPeACcTaB/baT UMHUUMjANHUM OKMAAY WHdNamaTopHOr mnpoteca.
(9,10) Ha natoreHesy IBD-a yTuye 1 HM3 aKTOpa KMBOTHE CpeaMHE M HauuHa KunBoTa. Mehy buma ce
nocebHo wWcTM4y nywere, cneumModuyHe npexpambeHe HaBUKe, MpPUMjeHa  HECTepPOUAHMX
aHTMMHONamaTopHUX nnjekoBa (NSAID), kKao u oapeheHn acnektn mmyHusaumje. (11,10) Mopeg Tora,
npucycteo 601ecTi y NOPOAMYHO] aHAaMHE3WN U KMBOTHA 406 NpeacTaB/bajy 3HaYajHe daKTope pu3MKa.
Haume, BehuHa cnyuyajeBa IBD-a ce awmjarHocTukyje npwuje 30. roguHe xusoTa (12), nako Huje
HeyobuuajeHO ga ce NpBM CUMNTOMM jaBe TEK y METOj WAW LWEeCToj AeueHWnju, npu yemy ce bonect
AMjarHOCTUKYje 3HaTHO KacHuje. (13)
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KnvHuuka camka IBD-a je pasHoBpcHa M 3aBucu og, Tuna b6osectun. Mnak, Hajuewhu cumnTomu Koju ce
jaB/bajy Kog, BehuHe 060/benX YKIbYUyjy yNopHe 60/10Be Y CTOMaKy, XPOHUYHY Anjapejy (Koja morke, anu
He mopa 6uTK npaheHa KpBaperem), U3paKeH YMOP U HEHaMjepHU rybuTaK TjenecHe TexuHe. (14) Ocum
WTO yTMuYe Ha OYHKUM)y M UHTerputeT upujesa, IBD ce oa/iMKyje M YECTUM eKCTPaUHTECTUHANHUM
MaHudecTaumjama, Koje A0AATHO KOMMMKYj)Y KAMHWUYKY CAuMKy. Mehy mMma ce Hanase aHemuja,
MMoKapautuc, nayhHa obosberba, xenatobuavjapHe KOMMAVKaumje, AeMMHepanm3aLmja KocTujy, Kao u
pasnMuMTe NPOMjEHEe Ha KOMKM, OYMMa U Y eHAOKPUMHOM CUCTEMY, WITO noTBphyje CUCTeMCKY npupoay
b6onecTu.

XpoHuuHa uHpnamauymja

Ob6a obosbema, wehepHa 6onect (DM) n nHpnamaTopHa 6onect upujesa (IBD), KapakTepuily XpoHMYHA
uHbnamaumja n nopemehaj y cacrasy upujeBHe ¢daope. OBO MHDAAMATOPHO OKpYKewe [0BOAM A0
nosehaHe ekcnpecuje pPasANUUTUX NPOUHGIAMATOPHUX UUTOKMHA UM MeamjaTopa, KaKo JIOKaJHO Y
upujeBMMa, Tako M cucTemcku. Mehy buma, MHTepneykuH-6 (IL-6) uma ueHTpanHy ynory y HuxoBoj
natoreHesan. OBaj WHTEPNEYKUH [OMpUHOCKM MHbAaMaTopHUM npouecuma peryanwyhu  heamjcky
andepeHumjaumjy, murpaumjy, nponndepaumjy M anontody, Kao U MNOACTULAHKEM MHCYJMHCKe
pesucteHumje (IR) u passoja wehepHe 6onectn tvna 2 (T2DM). (15) IL-6 Takohe yTnye Ha UMYHCKM 0AroBop
nytTem moaynaumje aktuBHoctm T henuja. Y KombuHaumjm ca TpaHchopmuwyhmum dpaktopom pacta beta
(TGF-B), IL-6 ctumynuwe andepeHumnjaumjy HausHux T henuja y Thl7 henunje — cybnonynaumjy T xennep
henwuja koje nyue IL-17. (15,16) Ose henuje umajy K/bydHy ynory y passojy IBD-a. UHTepneykuH 17 (IL-17),
rnaBHU UMTOKMH Th17 henuja, nojayasa nHdNamaumjy nytem nHxnbuumnje perynatopHux T henuvja (Treg),
npusnayerwa Heytpodmna u makpodara, M cTUmynaumje npoayKkuuje Apyrux MNPoMHGNAMATOPHMUX
LMTOKMHA M XeMOKKHa. (17,18) Y naHKpeacy, oBaj MexaHM3aM MOKe A0BECTU A0 ayTOMMYyHe AecTpyKuuje
B-henuja Koje nyye MHCYAMH, LWITO je KapakTepucTuka wehepHe 6onectn tvna 1 (TIDM). (18) Kog T2DM-a,
IL-17 yuyecTByje y pa3Bojy MHCYNMHCKE pe3ucTeHumje akTuBaumjom NF-kB curHanHor nyTta, Koju nosehasa
TPAHCKPWMLUMjy reHa OArOBOPHMX 33 MPOAYKUMjy NpouvHdNamaTopHUX megmjatopa. OBU MONEKYIM
HapyLwaBajy MHCY/IMHCKM CUTHAIHU NYT, YUME ce NOACTMYE Pa3Boj M HanpegoBarbe T2DM-a. (18,19) IL-17
Takohe mHAyKyje ekcnpecujy IL-6 n ¢dakTopa Hekpose Tymopa anda (TNF-a), goaaTtHo nojayasajyhu
nHoNamaumjy. (16)

Jow jepgaH oA K/bYYHUX UMTOKMHA YK/bydyeHUx y natoreHesy u IBD-a u DM-a jecte ynpaso TNF-a. OH
[OMNPUHOCK MHCY/IMHCKO] PEe3UCTEHUMN|M U3a3uBarbeM 6aare XpoHWYHe MHbNamaumje y metabonnukmm
TKMBMMA, aKTUBALMjOM MHTPALENyNapHUX CUrHanHux nytesa Kao wTto cy IKKB, JNK n NF-kB. (20)
MoBuweHn HuBom TNF-a yecTto ce Hanase y uUpuUjeBHOj MyKo3u obosbenunx opn IBD-a, wTo goaatHo
notephyje Herosy LLeHTPanHy yaory y nporpecuju 6onectn. TNF-a akTMBMpPaA U f0AATHE CUTHA/IHE KacKaje,
yKbyuyjyhu MAPK (MUTOreHOM aKTMBMCAHY MPOTEMHCKY KMHA3Y), KOja CTUMY/IMLLE aKTUBHOCT aKTUBATOP
npotenHa-1 (AP-1) u Jun-tepmuHanHe KuHasze (JNK). (21) AP-1 AaMpeKTHO y4ecTByje Yy WHAYKUMjU
MHbNamaLmje 1 anonTose, peryiaumnjom ekcnpecuje reHa Kao wro cy IL-18 n TNF-a, 360r yera ce cmaTpa
noTeHuUunjanHOM Tepanujckom meTom y IBD-y. (22) TNF-a Takohe ctumynuviie npoaykumjy KonareHasa u
Mosiekyna 3a henunjcky agxesujy, Kao WTo je E-cenekTuH, Yume ce goaatHo owTehyje TKMBO M NpuBaave
nHonamaTopHe henuje. (23)

PactBopHM (STNF-a) u membpaHcku BesaHn (MTNF-a) o6amnum TNF-o npounssoae ce oA CTpaHe CTPOMaNHUX
N MmyHMx hennja y ynasbeHoj MyKo3u. 3aHMM/bMBO je A3 Yak U HeumyHe henuje, NnonyT MHTECTUHANHUX
dnbpobnacta u enutenHux henuja, AonpuHoce ynanu nyverem LUMToKMHa Kao wto cy TNF-a, IL-6, IL-1B n
IL-18. (24) TNF-a ocTBapyje cBoje buonoLwke epekte nytem asa peuentopa: TNFR1 u TNFR2. Besuare
sTNF-a 3a TNFR1 npBeHCTBEHO aKTMBMPa MpouHbAamaTopHe oarosope Kao wWTo cy hennjcka
nponundepaumnja, ocnobaharbe UUTOKMHa 1 anonTtosa. (25) CynpoTHo Tome, mTNF-a ce Besyje 1 3a TNFR1
1 3a TNFR2. BaKHO je HanomeHyTh aa je ekcnpecuja TNFR2 orpaHuyeHuja n noBe3aHa ca pereHepaumjom
TKMBA M MOAynaunjom mMmyHor cuctema. CmaTpa ce ga curHanmsaumja nocpeposaHa nytem TNFR1
npeTeXKHoO M3asmea MHONAMaLMjy, AOK Be3auBarbe 32 TNFR2 mpeTexHO MHMUMPa penapaunjy TKMBa M
MMYHOJIOWKY afdanTtauunjy. (26) Koa naumnjeHata ca DM u IBD-om youeHa je nosulieHa ekcnpecuja oba
peuenTopa, WTo AofaTHo notephyje ynory TNF-a y pa3Bojy 1 nporpecuju oBux obosbetba.
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ORMDL3 reH

JepaH o4 3HayajHUX AOMPUMHOCA MOJIEKYNApHO] BMoNornjM y noc/beftbMm AeueHujama npeactaB/ba
oTkpuhe spyacke ORMDL nopoauue reHa, Koje cy 2002. roanHe waeHTUPUKOBANU XjeNIMKBUCT U
capagHuum. OBy reHeTcKy Mnopoamuy YMHe TpW TpaHcMembpaHcKa npoTenHa: ORMDL1, ORMDL2 w
ORMDL3. (27) /lokannsoBaHW cy Ha eHAonnasmatckom petukynymy (EP) u urpajy K/bydHy ynory y
ofprKasary hennjcke xomeocrtaze. Mehy vouma, ORMDL3 je HajsuLwe ncTpaxkmsaH 360r kerose yiore y
PasANYUTUM MHONAMATOPHUM U MeTabonMuykum obosbermma. FeH ORMDL3, nosHaT u kKao ORMDL
perynatop 6uocmHTese chMHronmnuaa 3, Hanasm ce Ha xpomosomy 17921, cagpku nNeT ersoHa u Kogmpa
npoTenH oz 153 aMMHOKMCENMHE, KOjU je MHTerpucaH y membpaHy EP-a. (28)

ORMDL reHu nokasyjy cneunduyHy TKMBHY ekcnpecujy. ORMDL3 n ORMDL2 cy HajsuLle M3paKeHu y
MUOLMTUMA, UMYHUM U enuTenHum henvjama, ok je ORMDL1 pacnpocTparbeHuje eKcnpumupaH y
TKMBMMa Kao LITO Cy cpue, Mo3akK, nayha, jeTpa, ckeneTHn muwunhu n 6ybpesn. (29) OBakas obpasal,
ekcnpecuje ynyhyje Ha To aa, nako ceau ORMDL npoTenHu yyecTsyjy y perynaumju pyHkumnje EP-a, ORMDL3
MMa nocebHO 3HaYajHy yaory y natoreHesn XpoHUYHUX MHAaMATOPHUX U meTabonnuknx nopemehaja.

Ynora ORMDL3 y umyHoN0LWKOj perynaumju u uipnamauujm

ORMDL3 je noBe3aH ca aKTMBALMjOM HEKOIMKO K/byYHUX MHONAMATOPHMUX NyTEBA, @ NOCEOHO ce nctuye
HEroBa y/siora y moaynaumju curHanHe Kackage NF-kB nyTa, Kao ueHTpanHor perynatopa MMyHOJIOLWKOT U
nHdnamaTopHor oarosopa. Kao WTo je paHuje nomeHyTo, nosuieHa ekcnpecrja ORMDL3 moxe 13a3Batu
EP cTpec, Koju notom aktmempa UPR. YHyTap UPR cuctema, IREL curHanHu Kpak urpa HapovmTo 3HaYajHy
ynory y nosehaty ekcripecuje MHGAaMaToOpHMX reHa nog, KoHTpoaom NF-kB. Osa ORMDL3-nocpeaosaHa
aktmBaumja NF-kB 3HauajHO yTMYe Ha MMYHO/OLLKO OKpyKewe, noactniyhu audbepeHumjaumjy T hennja
Ka npouHbnamaTopHUm deHoTunosmma, nocedbHo T nomohHum hennjama tvna 17 (Th17) v Tuna 1 (Thl),
y npucycTey ogrosapajyhe umMtokuHcke cpeguHe. (30) NMopea moaynaumje NF-kB nyTa, EP cTpec MHAyKoBaH
ORMDL3 ekcnpecujom aktueBupa m PERK kpak UPR-a, Koju nytem akTMBaLMOHOTr TPAHCKPUMLMOHOT
¢dakTopa 4 (ATF4) nosehaBa ekcnpecujy npotenHa TXNIP (thioredoxin-interacting protein). TXNIP je
K/bYYHU aKkTMBaTOp MHPNamaszoma NLRP3, BUWEKOMNOHEHTHOr NMPOTEMHCKOr KOMMAEKCa KOju A0AaTHO
nojayaea MHdnamatopHu oarosop. (31) Takohe, nopemehaju y xomeocTasu Kanuyujyma yHyTtap EP-a, Kao
jow jeaHa nocsbeamua npekomjepHe ekcnpecnje ORMDL3, mory aktuempatn STING (cTmynatop reHa 3a
MHTepdepoH) curHaaHM NyT, WTo AosBoau Ao nosehaHe npoaykuunje nHtepdepoHa tmna 1 (IFN-1). (32)
Mako IFN-1 Mma K/by4Hy ynory y aHTUBUMPYCHOj oA6paHM U MMYHOIOLKOj perynaumjm, heroBa XpoHU4Ha
aKTMBALMja MOKe noroplaTtv nHdnamaumnjy U AonpuHUjeTU pasBojy ayTommyHux bonectu. (33) Cee y
CBEMY, UCTPaXKMBaHba YKasyjy Ha To aa ORMDL3 npeactaB/ba MosekynapHy cnoHy mamehy EP cTtpeca u
BuLWeE MNPOUHGNIAMATOPHUX U UMYHO-PEry1aToOpHUX MyTeBa, YMME MUrpa K/byyHy YAOry y naToreHesu
MHONAMATOPHUX U ayTOMMYHUX 6onectn nonyT IBD-a, acTme, peymaTouMAHOr apTpuTUCa, MyATUMAE
CKNiepose uTA,.

Perynauwmja aytodaruje

ORMDL3 ce cBe BMLe Mpeno3Haje Kao BaxaH reH noBesaH C ayTodarvjom, Koju BpLIM pPerynatopHy
KOHTPOJIy Haj, OBMM MpPOLECOM Kpo3 Bule mehycobHo nosesaHux nytesa. OBWM MyTeBU YK/byudyjy
meTabonusam chuHronunuaa, EP cTpec, oarosop Ha HeysujeHe npoTenHe (UPR), xomeocTasy Kanumjyma,
Kao v MoZynaumjy MHbaamaTopHUX curHana. (34) UPR npeacTtas/ba K/bydHW henmnjckm oaroBop Ha cTpecy
EP-y 1 cacToju ce oa, TpW rnaBHa CUrHaHA NpPaBL,a, 04, KOjUX CBAKKW 3anoYnibe akTMBauujom cneymduyHor
ceHsopa: PERK (npotemH KuHasza camuvHa PKR y EP), IRE1 (eH3MM ocjeT/bMB Ha WHO3uTON) U ATF6
(aKTMBALMOHM TPAHCKPUNUMOHU dakTop 6). OBM NyTEBU 3aje AHNYKU KOOPAUHMUPAjY KOMIMIEKCHW 0Ar0BOpP
KOju YK/bydyje 1 akTMBaLMjy ayTodarmje — BUTaNHOT MexaHW3Ma 3a oApiKaBatbe hesnvjcke xomeocrtase u
npeuB/baBakbe y yCI0BUMa cTpeca. (35)

AyTodarnja Mma K/byyHy YyaOry y pasamumtum GusMONOLWKMM M MATOMIOWKUM CTakbMMa, YK/bydyjyhn
WMHdEeKLMje, KapuMHoMe, HeypoaereHepaTMBHa 0b6osbetba, ayToOMMyHUCTE U MeTaboanyke nopemehaje.
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(36,28) HajHoBMja UCTparkMBatba YKasyjy Ha To Aa ORMDL3 moxke yTMuaTn Ha aytodarujy npeko ATF6
rpaHe UPR nyTa, HapounTo nyTem perynaumje ekcnpecuje reHa nosesaHux ca aytodarvjom, Kao WTo je
Beclin-1. (37) Mako je oBaj mexaHM3am UCNNTaH Yy KOHTEKCTY perynauuje mact henmnja u uMyHux o4rosopa,
HEroBa y10ra y XpOHUYHMUM MEeTaboNNYKUM U MHDNAMATOPHUM 060/beHMMA Kao WTO cy wehepHa 6onect
(DM) n nudpnamatopHa 6onect upujesa (IBD) 1 gasbe ocTaje yriaBHOM HEUCTPaXKeHa.

Ynpkoc fobpo foKymeHToBaHOj yno3m EP cTpeca, aktuBaumje UPR nyta u aucdyHKumje aytodarmje y
pa3Bojy IBD u DM, noteHumjan ORMDL3 aa peryavwe aytodarunjy nytem ATF6 curHanmsaumje y ychosuma
Xunepravkemumje nam MHbnamaumje jow yBUjeK HuUje A0BO/bHO ucnutaH. OBO npeacTaB/ba 3HayajHy
NpasHUHY Yy TPEHYTHOM 3Hakby M yKa3yje Ha HOBU MexaHM3am BpujeaaH UCTpaxmBakba. Micnutusarbe ose
0COBMHE MOT/10 61 pasjaCHUTM KaKo MeTaboIMyKK cTpec U MHdamaunja ZonpruHoce naToreHesun bonectu
KpO3 npomjeHe y aytodarvju n MMyHOOLWKOM OArOBOPY, HAPOUYUTO MyTEM eKCnpecuje reHa NoBe3aHumx ca
aytodarmjom y IBD-y, kao wto cy NOD2, ULK1, ATG4 n ATGS.

Mako cy 3ajedHUYKM NaTOreHeTckn mexaHusmu usmehy paujabeteca m IBD-a, nonyt XpoOHWYHE
nHbNamaumje, reHeTCKe npeancnosunumje n aucbuose, seh nobpo okymeHTOBaHM, cBe Behu 6poj cTyamja
yKasyje Ha To ga naumjeHTn obosbenu og gujabeteca, nocebHo T2DM, umajy 3Ha4yajHO noBehaH pU3MK o4,
passoja IBD-a. (38) OBa noBe3aHOCT A04ATHO KOMMAWKYje KAMHUYKY CAMKY WU yKasyje Ha moryhe
MmehycobHO [ejcTBO MMYHOO/OWKMUX, MeTaboIMUKMX U MMKPOBMONOLWKUX daKTopa KOju MNoACTUYY
nporpecnjy oba obosbera. Mnak, MaKo cy HeKe 3ajefHUYKE KapaKTepUCTUKe MOo3HaTe, OCHOBHMU
MeXaHW3MM Koju objalrbaBajy OBy NOBE3aHOCT jOLU YBUjEK HUCY Yy MOTNYHOCTU pa3jallrbeHn. CXO4HO TOME,
HeonxoAHa cy AoAaTHA UCTpaXkunBaka Kako by ce bosbe pasymjena KoMnaekcHa Besa uamely osa ABa
XPOHWYHa o0bosberba, WTO 6M MOrn0 OTBOPWUTM BpaTa pPasBOjy HOBUX [AMjarHOCTUYKUX MNPUCTYna W
Tepanujcknx moganuteta. MocebaH Gokyc 61 Tpebano ycmjepmTn Ha NOTEHLMjaNHE 3ajeHUYKE Uu/beBe Yy
Tepanujn, yribydyjyhu KoHTpony nHdnamauuje, penapauymjy LpujeBHe bapujepe 1 mogynaumjy LpujesHe
dnope, Kako 61 ce N06O/BbLLANN KAMHUYKM UCXOAM KO OBMX NaLMjeHaTa.
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[a nu cy KopuwheHa nuTepatypa u pedepeHLe penesaHTHe y norieay obuma, v 1A [ HE
cajprkaja U CaBpPeMeHOCTMU.
6.5.u/mesun uctparkmsama
o Kapaktepusauuja WHTECTUHANHOT TKMBA W3 KOHTPOJHWUX (HegujabeTuuknx) u  aujabeTMykux
KMBOTUHCKMX MOZENa ca UnbemM MAEHTUPUKALMjE XMCTONATONOLWKNX MPOMjeHa KapaKTEPUCTUYHUX 3a
MHbNamaTopHy LpujeBHy bonecT (IBD), c nocebHMM poKycom Ha nHdNamaumjy, owTehere Cy30KoXKe U
MHOUANTPAUNjYy MMYHCKUX henwnja.

o lIcTpaxkumBatbe yTnLaja xmnepramkemmje Ha ekcnpecurjy ORMDL3 n ATF6, K/by4HUX peryanatopa oAroBopa
Ha HewucnpaBHO caBujeHe npoTenmHe (UPR) m aytodaruje, y KOHTEKCTy cTpeca eHAomn/iasmaTtckor
petukynyma (ERS), kao n henmjckor ctpeca.

e [poLujeHa HMBOA eKCMNpecnje K/by4yHUX reHa nosesaHux ca aytodarnjom (NOD2, ULK1, ATG4, ATGS) y
HeanjabeTUUKMM U ONjabeTUYKMM YCI0BMMA, Y3 UCTParKMBakbe HMXOBE KOpesiauuje ca eKcrnpecujom
ORMDL3 reHa n aktusaymjom ATF6 nyTa.

[a nu cy Un/beBU UCTPAXKMBaAHba jaCcHO AedUHMCAHM U yCcKNaheHn ca npeameTom v 1A
NCTParknBarba?

L1 HE

6.6. Xvnotesa uctpa>kusarba: rnasHa u nomohHe xunorese’

Xunepravkemuja moxe nHaykosatm nosehaHny ekcnpecujy ORMDL3, ATF6 1 HapywimTn perynauujy
MOJIEKY/1a NOBE3aHMX ca ayTOdarMjom y MUHTECTUHAIHOM TKMUBY, LUTO NOTEHLMjANAHO AONPUHOCHK
aucbanaHcy henmjckor XoMeocTaTcKor 0AroBopa 1 pasBojy MHpamaTopHe bonectu ypujesa (I1BD).

[a nn je xunoTtesa UcTpakuBarba jacHo AeduHUcaHa? ‘Z’ OA I HE

6.7. OueKnBaHu pesyntatu

OyeKMBaHWU pe3ynTaTM mMory gonpuHujetn 6o/bem pasymujeBarby natoreHese MHbNamatopHe 6onectu
upujesa (IBD) Koa naumjeHaTa ca gnjabetecom, WTO 6 MO0 MMATW 3HaYajaH yTULLAj HA PaHO OTKpMBakbE
W NPeLu3HUjy AnjarHOCTUKY OBUX CTakba. MaeHTUPMKaLMjOM XMCTONATONOLWKMUX MU MONIEKYIAPHUX MapKepa
KOju MnoBe3yjy XxunepraMkemujy ca nojaBom uam nporpecujom nHdnamaumje y upujesuma, moryhe je
YHanpujeauTn KIMHUYKe NPOToKOoE 3a Npaherbe U Injederbe NaunjeHaTa Ko Kojux ce jaB/ba NpeKknanarbe
namehy metabonmukmx u nudnamatopHmx nopemehaja. Mopes Tora, pesynTatm mMory MOCAYKUTU Kao
OCHOBA 3a pPa3BOj HOBMX TepaANWUjCKMX CTpaTeruja Koje unsbajy cneunduyHe MONeKyNapHe MexaHu3me,
nonyT CTpeca eHA0MN1a3MaTCcKor peTuKynyMma u nopemehaja y npouecy aytodaruje.

OBO uCTpaxkmMBatbe MMA 33 UM/b Aa NPYXW HOBE YBUAE Y MOJIEKY/IapHE MEXaHM3Me KOju MoBesyjy
XPOHWYHY XUMEPranKemujy u nHbaamaTopHe npoLece y raCTPOMHTECTUHAIHOM CUMCTeMY, ca NocebHUM
ocBpTOM Ha ynory reHa ORMDL3, ATF6 1 reHa nose3aHux ca aytodparujom (NOD2, ULK1, ATG4, ATG5). Osu
nogaum he npownputn noctojeha casHakba y 061acT TpaHCAALMOHUX MEAULMHCKUX HayKa, nocebHo y
KOHTEKCTY MeTabosinyko-mHdnamaTopHe Bese. MoTeHuMjan 3a ycnocTaB/bakbe HOBMX NAaTOPUINOMOLIKUX

7 l_[()ﬂyl-bZlBil CC CaMO 3a HAYYHH OOKTOpAarT.
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nosesaHoctu usamehy amjabereca u IBD-a npeacras/ba 3HayajaH 4OMPUHOC Y HAYYHOM NOJSbY MeAULMHE,
Kao M OCHOBY 3a Ala/ba GpyHAAMEHTAIHA U KIMHUYKA UCTPaXKMBakba y 0BOj obaactu.

[1a N je 06pas3NoXKeH Hay4yHU/ YMjeTHUUYKM 3Ha4aj U/ Mamn noTeHumMjanHa npumjeHa ]
OYEeKUBaHMUX pe3yaTaTa? AA LI HE
6.8. MNnaH paga v BpemeHCKa AUHAMUKA
EkcnepumeHT he 6UTM cnpoBegeH y neT y3acTonHux ¢asa, C UW/bem ycrnocTaB/batba afeKBaTHOr
OnjabeTMyKor MoAena u NpoLjeHe XMUCTOJIOWKUX U MOJIEKYTAPHUX NPOMjeHa Y MHTECTUHA/IHOM TKUBY, C
noce6HMM GoKycom Ha ekcnpecujy ORMDL3 reHa.

Y npBoj pasu, cBe eKcnepnumeHTaHe XUBoTUHe he BUTK paHgoOMM30BaHe U pacnopeheHe y ogrosapajyhe
rpyney cknagy ca ekcnepumeHTasIHUMM cTaTycom. Sprague Dawley nauosu he 6UTK NnoaunjesbeHmn y yetnpm
nogrpyne: KOHTPOJIHA FPYNa KEHKM M KOHTPOJIHA rpyna mMy»Kjaka Koje he nobujati ctaHaapaHy UCXpaHYy,
Te AujabeTnyKa rpyna »KeHKM U AujabeTuyka rpyna myxkjaka koje he 6utn xparbeHe ucxpaHom boratom
mactuma. Osa ¢asa he TpajaTu wect ceamunua. ctospemeHo, Yucatan muHu ceurbe he 6UTK noaunjesbeHe
Yy ABWje rpyne: KOHTPOJIHY Fpymny KeHKM Koje he pobujatv cTaHAapAHY UCXPaHy M AujabeTuury rpyny
KEHKKN Koje he pobujatm ncxpaHy 6oraty macTMma M Yr/beHUM XMAPATUMA, AOMUHAHTHO GPYKTO30M.
Tpajarbe npBe dasze Kopg cBurba he M3HOCUTK ABa Mjeceua. [pyra ¢asa he obyxBaTuUTK anaunkaLumjy npse
[,03€e CTPenTo30TouuHa (STZ) y cBum aAnjabeTnykMm rpynama, ¢ Lnbem MHULMjaNHe MHAYKUmje anjabeTeca
menuTyca. NpeasuheHo Tpajatbe oBe ¢dase je ceaam AaHa. Tpeha dasa he yKbyuntn anamkauujy apyre
no3e STZ-a, Koja he omoryhutn NOTAYHY MHAYKLMjY U cTabuamnsaumjy anjabetnukor ctatyca. Kog nayosa,
oBa dasa he Tpajati Tpu cegmuue, foK he Kog cBurba TpajaTu ABa Mjeceua. YeTspTa dasa he obyxsaTntu
XYMaHO KPTBOBahb€ XMBOTUHA, HAKOH Yera he ce NPUCTYNUTU NPUKYN/batby PeeBaHTHMX y30paKa TKMBA
pagu cnposoherba XMCTONOLWKMUX U MONEKYNapHUX aHanu3a. MocebHa naxkwa he 6UTK ycmjepeHa Ha
aHanusy ekcnpecuje ORMDL3 reHa y MHTeCTMHasHOM TKMBY. Tpajatbe oBe ¢ase he usHocuTU LwecT
mjeceum. MNeta u 3aBpliHa ¢as3a he obyxBaTUTU cBeobyXBaTHY CTAaTUCTUUYKY o0bpasy M WHTepnpeTauujy
[06ujeHnx pesynTaTa, y3 Kopuwherbe caBpeMeHMX BUOCTaTUCTUYKUX MeTOAa 33 BU3yen3aumnjy U aHanmsy
nogataka. MpeasuheHo Tpajarbe oBe dase he 6uTn 30 gaHa.

[a nu cy npeanoxeHu ogrosapajyhu nnaH paga v BpeMeHcKa AMHAaMUKa u3page

. Mpoa | Okxe
ancepTtaumje’?
6.9. MaTepujan n metrogonoruja paga
EKcnepmeHTanHe XuUBoTUbE

Kao eKkcnepumeHTanHe XuBoTurbe buhe KopuwheHu Sprague Dawley nauosu (n=22), ctapoctu 6-8
cegmumua u TjenecHe mace 170-180 g Ha noyeTKy ekcnepumeHTta. Metogom paHaommsaumje dopmupahe
Ce YeTUpW eKCMepPUMEHTA/IHE Tpyne: KOHTPo/iHA (HegujabeTnyka) rpyna — mysKjauu (n=5), KOHTpo/Ha
(HeamjabeTnuka) rpyna — xeHke (n=5), AnjabeTnyka rpyna — myjaum (n=6) n amjabeTnyka rpyna — »KeHke
(n=6). Mauosu he 6UTK cMmjeluTeHM Y JeANHUUM 33 ApKatbe NabopPaTOPUjCKUX KMBOTUHA Ha Western
University of Health Sciences, MomoHa, KanudopHuja, CAL, y TpaHCNAapeHTHUM NAeKCUrnac Kasesmma
(&BMje KnBOTUHE NO KaBesy) ca ZHOM 0610XKEHMM LUYLIKOM. MMBOTUIbE he MMaTK HeorpaHUYeH NpUCTyn
XpaHn un Boau (ad libitum) n 6uhe ap)kaHe noA CTaHAAPAM30BAHMM ambUjeHTaHUM YC/OBMMA
(temnepatypa 21 £ 2°C, penaTvBHa BAaKHOCT 55 + 5%, umKkayc csjeTno-tama 12/12 catu). KoHTponHe
rpyne he gobujatn ctaHaapaHy xpaHy (Normal diet—ND; 20% npoteunHa, 70% yr/ibeHnx xuapata, 10%
macTtu; D12450B; Research Diet Inc). Anjabetuuke rpyne 6uhe xparbeHe xpaHom 6oratom mactuma (High
fat diet-=HFD; 35% yr/beHux xuapata, 20% npoTtenHa, 45% macTu; yKynHa eHepreTcka BpujegHocT 5,7
kcal/g; D12451; Research Diet Inc). EKcnepMmeHTanHn moden Ha CBurbama YK/byumsahe Yucatan muHu
cBume (n=10), ctapoctn namehy 5 n 7 mjeceum, TjenecHe mace oa 30 go 35 Kunorpama, KynsbeHe o
KomnaHuje Premier Bio-resources (PamoHa, KanndopHuja, CAL). MeTtogom paHaomusaunje popmupahe
ce [1BUje eKcnepmmeHTasiHe rpyne: KOHTposiHa (HeanjabeTnuka) rpyna (n=5) n gujabetnyka rpyna (n=5). ¥
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ncTpaxueary he 6uTM KopuwheHe XeHKe CBUHA jep Cy Makbe arpecusHe, 6e3bjesHuje M nakwe 3a
pyKoBakbe y nopehewy € Myxkjauuma. Takohe, KOMepuMjalHO AOCTYMHU MyKjauu Ccy Yri1aBHOM
KacTpupaHu paam 6e3bjegHocT 0cobsba, a KacTpaumja AOBOAM [0 XOPMOHCKMX MPOMjeHa Koje mory
npeacTaB/bat GAKTOP KOjU NOTEHLMjaHO yTUYE Ha pe3y/aTaTe UcTpaxmearba. Kao 1 nauosu, ceurbe he
6UTU cmjelwTeHe y JeAMHUUM 33 ApKarbe 1aboOPaTOPMUjCKMX KMBOTUHbA, NOA CTaHOAPAN30BaHMM
ambujeHTanHUM ycnoBuma (Temnepatypa 21 + 2°C, penaTuBHa BAAXKHOCT 55 + 5%, UMKAyC cBjeTNo-Tama
12/12 catn). KoHTponHa rpyna he gobujati ctaHgapaHy xpaHy 3a caukse (Normal diet—-ND; 20% npoTeunHa,
70% yr/beHunx xuapata, 10% macTtu), ca HeorpaHMYeHUM Nnpuctynom soau (ad libitum), nok he anjabetnuka
rpyna gobujatn xpaHy 6oraty yr/beHUM xuapatuma—dppyKkTo3om 1 mactuma (High fructose + high fat diet
— HFHFD; 45% yrmbeHux xuapata — GpyKkTo3a, 5% npotenHa, 45% mactu) y3 HeorpaHU4YeH nNpucTyn BoAu
(ad libitum).

ETUYKM NPUHUMAK

NcTpaxkmBarba Ha Sprague Dawley nauosuma v Yucatan muHu cBukbama 6uhe cnpoBeseHa y cknaay ca
cMjepHULama HaumoHanHUx MHCTMTYTa 3a 3apassbe (NIH) 1 Munuctapctea nosbonpuspese CjeantbeHux
Amepuuknx  [Oprkaa (USDA) o te3sM M ynotpebu  eKcnepMMeHTasiHUX  KUBOTUHbA.
UcTpaxkuBarbe Koje ykmbydyje Sprague Dawley nauose ogobpeHo je op ctpaHe Oapbopa 3a 6pury u
ynotpeby *kuBoTuma (Institutional Animal Care and Use Committee — IACUC) Western University of Health
Sciences, MomoHa, KanudopHuja, CAL, y cknagy ca opobpeHuMm npoTokosom 6poj R24IACUCO013.
3a uctpaxmnsara Ha Yucatan MMHU CBUHAaMa 0A00pPEH je NCTparknBayvkm npoTokon 6poj R221ACUC034 og,
cTpaHe uctor Ogbopa (IACUC) Ha Western University of Health Sciences, NMomoHa, KanndopHuja, CAL.

NHAayKumja gujabeteca Kog, eKCNepUMEHTaNHUX KUBOTUHA

HaKkoH wecT ceamunua ncxpaHe 6orate mactuma (HFD), nauosuma y anjabetmukmm rpynama (Myjaum u
weHKe) 6uhe nHTpanepuToHeanHo (IP) anankosaHa npsa Ao3a ctpento3oToumHa (STZ; 25 mg/kg, y 0,1M
untpatHom nydepy, pH 4,4) y unby MHAyKuMje anjabeTeca mennTyca Tuna |l (T2DM). Opyra gosa STZ-a
buhe npumjereHa cefam [aHa HaKOH anaukauuje npse pose. KoHTposiHe rpyne nauosa npumuhe
ogrosapajyhy nosy sexukynyma (umtpathu nydep, 0,25 mL/Kkg) y MCTUM BpEeMEHCKMM MHTEpBaAUMa.
Pa3Boj xuneprankemmje y anjabeTMyknm rpynama o4ekyje ce OKo ABuje ceaMULLe HAaKOH Apyre MHjeKLuje.
HuBo rnykose y KpBu 6uhe npaheH Kog CBUX XKUBOTWUHA NYTEM Y30paKa KPBU M3 pernHe BeHe U MjepeH
AlphaTrak rnykometpom. MusoTurwe ca ravkemujom >250 mg/dL (13,9 mmol/L) cmatpahe ce
anjabeTnyHMm. HoOpMOrnMKeMmMjCKM pacnoH HMBOaA I/IyKOo3e Y KPBK HaTaluTe Koa nauosa je 70—-130 mg/dL
(3.9-7.2 mmol/L).

HakoH OBa mjeceua ucxpaHe 6orate yr/beHUm xuapatmma/¢pyktosom um mactuma (HFHFD), ceumbe y
avjabetuukoj rpynu he npumut npsy MHTpaseHcky (IV) uHjekumjy ctpentosoTtoumHa (STZ; 50 mg/kg,
pactBopeHory 0,1M yuTtpaTHOM nydepy, pH 4,4), pagn nHaykumje anjabeteca tuna ll (T2DM). [pyra gosa
STZ-a 6uhe annvKoBaHa cefam [aHa HAKOH npBe MWHjekuuje. KOHTposHe KMBOTUHe he y ucTum
BPEMEHCKMM WMHTEPBa/sMMa NPUMUTM EeKBMBA/MIEHTHY 3anpemuHy sexukyayma (0,50 mL/kg umtpatHor
nydepa). HuBou raykose y kpeu he ce peoBHO MjepuTy Nomohy BETEPUHAPCKOT ITYKOMETPA, a }KUBOTUHE
ca BpujegHocTMMa rnyko3e Hatawte Behum og 250 mg/dL cmatpahe ce aujabetmyHMm.
HopMOrMKEMM]CKM PacnoH HMBOA [YKO3e Y KPBM HaTallTe Koj, cBurba je 70-110 mg/dL (3.9-6.1 mmol/L).
HakoH noTtBpae amjabeteca, HapeaHa ABa mjecela KMBOTUHe he HAcTaBUTU Ca MCXPAHOM Koja UM je
AoaunjesbeHa npema eKCrnepuMmeHTa HOj Fpynn: KOHTPOIHa rpyna he octaT Ha cTaHZApAHOj ncxpanu (ND),
Aok he gnjabetnyka rpyna HacTaBuUTK ca UcxpaHom 6oraTom mMacTMma 1 yribeHUM xugpatuma/GpyKTosom
(HFHFD).

Cakyn/barbe M 06paaa ysopaka
Sprague Dawley nauosu 6uhe eyTaHasMpaHu Tpu Heajesbe HAKOH MHAYKUKje anjabeTeca. *Kusoturbe he

npeTxoaHo 6UTK aHecTeaMpaHe, a 3aTMM XyMaHO eyTaHasupaHe MHxanaumjom usodaypaH raca. Yucatan
MUHU cButbe Buhe eyTaHasMpaHe ABa Mjecela HakoH MHAYKuuMje avjabeteca. EytaHasmuja he ce cnposectu
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WMHTPABEHCKOM anaukauujom Euthasol pactBopa KOju caapKu HaTpujym neHtobapbutan u HaTpujym
beHnTOMH, y3 NpeTxoaHo ofpaheHy XMpypLUKY aHecTe3anjy. *KusoTume he ce nocmaTtpati pagu notepae
OACYyCTBa CpYaHe aKTMBHOCTM U AWcarba Y Tpajakby o4 Hajmare 10 MWHYTa Npuje y30pKoBakba TKUBA.
HakoH notepheHe eyTaHasuje, n3spmhe ce n3onaumja TKMBa TaHKOT U Aebenor upujesa y CBPXy aHanum3e
buomapkepa peneBaHTHUX 3a maTtonorujy uHdnamatopHe 6onectn upwujesa (IBD). Amo y3opaka 6buhe
¢uKenpaH y 10% HeyTpanHom nydepupaHom GOpmMannHy pagu XMCTOMATONOWKMX aHanusa, Aok he
NnpeocTany y3opum 61T noxpareHn y NpeTxogHo obumbexkeHe enpysete ca RNAlater pacTBOpoOM, Kako bu
ce o4yBao uHTerputeT PHK 3a n3onaumnjy ykynHe PHK.

Xucronaronowke aHanuse

Tkuea he 6uUTN obpaheHa Kopuwherem ayTOMATCKOF TKMBHOT NpoLLecopa, HakoH Yera he ce popmupatn
napaduHCcKM 610K0BM M3 Kojux he ce NpaBUTU XMCTO/IOWKKN pe3oBu aebsbmHe 7 um, npeasuheHu 3a cae
nnaHupaHe aHanuse. bojetbe xemaToKcuAnH-eo3nH (H&E) Buhe cnpoBeaeHo y cknagy ca CTaHA4APAHUM
nabopaTtopujckum NpoToKo/soM. HakoH genapaduHu3aumje U pexugpataumje Kpo3 cepuje KCuaeHa u
pacTBOpa anKoXo/a PasMuUTe KOHUEHTpauuje, pe3oBn he 6UTU 0B60jeHN XeMaTOKCUIMHOM, a 3aTUM
KOHTPACTHO e031HOM, YuMe ce omoryhaBa jacHa BM3yanunsaumja heamjckux u TKUBHUX CTPYKTypa. ObojeHu
npenapaTy 6uhe aHannsmpaHu nomohy Leica DM6 MMKpOCKoMa Ha pasnnmuntum yseharbmma.

MmyHOXMUCTOXEeMUjCKe aHanuse

MapaduHckn duKcnpaHn y3opum TkuBa buhe Hajnpuje genapaduHuUcaHu, pexuapupaHn n NoABPrHyTHU
MOCTYNKY OTKPUBAHbA aHTUreHa ynoTpebom 1% umutpatHor nydepa, y CKNaZy ca CTaHAAPAHWM NPOTOKO/I0OM
NabopaTtopuje 3a TpaHcnaLMoOHa MUCTpaXkuBarba. HakoH Tora, Tpetupahe ce 3% BOAOHWMK-NEPOKCUAOM
TOKOM 15 MWHyTa pagu MHxMbuuUMje eHAoOreHe NepoKcuAasHe aKTMBHOCTM, a 3aTum he ce M3BPLUIUTK
6nokmparbe HecneuuMdUYHUX  MjecTa Be3uBakba oarosapajyhum  6nokupajyhum  pactBopom,
npunaroheHnm NpMMapHMM aHTUTUjennma. MpumapHa aHTuTUjena (ORMDL3, ATF6, ULK1, NOD2, ATG4,
iNOS v CD68) buhe HaHeceHa Ha y30pKe U MHKybauwmja he Tpajatn npeko Hohu Ha 4 °C. Cibeaeher gaHa,
y3opun he ce WMHKYBMPATU CEeKyHOAPHUM AHTUTU]E/IOM jedaH caT Ha cobHoj TemnepaTypu. MmyHo
aetekumnja he ce 3atum cnposectu Kopuwherwem Vectastain ABC-HRP kuta Tokom 30 MMHYTa, HAaKOH Yera
he ce pa3sutn 60ja y3 nomoh AEC Substrate KuTa, y Tpajatby o4, 2 A0 5 MMHYTa, OAHOCHO 40 nojaBe
KapakTepuctmyHe cmehe 6oje. Mpenapaty he 3aTMm BGUTU KOHTPACTHO 060jeHM xemaTokcuamHom (10
CEeKyHAM), NOTOM WUCMPAHKM Yy TeYHoj Boam 2—3 muHyTa. ObojeHun npenapaTtv buhe aHanusmpaHu nomohy
Leica DM6 mukpockona npu yBehary Koje ogroapa ckanu og, 100 um. CHUMUM BUCOKe pe3onyumje ca
CBaKe TKMBHe ceKuuje buhe pyyHO aHanusmpaHu pagu ogpehuBarba npocjeyHe jaunmHe obojeHoCTw,
kopuctehu codtsep Fiji Imagel.

RT-qPCR

YKkynHa PHK 6uhe nsonosaHa kopuwherem TRIzol peareHca (Sigma, St. Louis, MO, CA/]), npema ynyTcTey
npowussohaya. KonnunHa n unctoha nsgsojeHe PHK ogpehusahe ce cnektpodotometpom NanoDrop 2000
(Thermo Fisher Scientific). CunTe3za komnnemeHTapHe AHK (cDNA) 6uhe cnposeaeHa nomohy iScript ceTa
3a peBep3Hy TpaHcKkpunuujy (Bio-Rad, CA/), Takohe y cKnagy ca npenopykama npoussohaya.
KBaHTMTaTMBHa PCR aHanusa y peanHom spemeHy (RT-gPCR) cnpoBselwhe ce y TpM TEXHUUYKE penaunKke 3a
CBaKM y3o0pak, kopuctehu SYBR Green Master Mix n CFX96 RT-PCR cuctem (Bio-Rad Laboratories, Hercules,
CA, CAL). Npajmepn he bUTU AM3ajHMPaAHM U HapyyeHM of, KomnaHuje Integrated DNA Technologies
(Coralville, IA, CAA). PCR npoToKon Koju he ce npumjerbnBaTh YK/bydyje NoYeTHy AeHaTypauujy Ha 95 °C
TOKOM 5 MUHYTa, 3aTMm 40 umknyca amnandukaumje: 30 cekyHam Ha 95 °C (aeHatypaumja), 30 ceKyHAM Ha
55-60 °C (y 3aBMCHOCTM 0opf, onTMManHe Temnepatype annealing-a npajmepa) n 30 cekyHam Ha 72 °C
(ekcTeH3wmja), HaKOH Yera canjeam aHaNM3a KpUBe Tonsberba (melting curve). PenaTuBHe NpomjeHe y HUBOY
ekcnpecuje unbHMX mMPHK y ogHocy Ha KoHTpony buhe m3padyHaTe npumjeHom 27-AACt meTogae, y3
HopManusauujy 18S reHa Koju he ce KOpPUCTUTM KAao eHporeHa KoHTposna. CBakWM eKcnepumeHT buhe
cnpoBegeH ca Tpu buosowke penauke (n = 3).
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Cratuctuuka obpaga nopgaraka

3a cTaTMCTMYKY 06paay pesynTtaTa Kopuctuhe ce metoge AECKPUMNTUMBHE CTaTUCTUKe. Pasnvke mamehy
rpyna aHanmsupahe ce npMMjeHOM NapamMeTpujcke WM HenapaMeTpujcke aHanuse BapujaHce, Y3
oarosapajyhu post hoc Tect, y 3aBUCHOCTU oA AncTpmnbyumje nogataka. CTaTUCTUYKKM 3HAYajHe pas/ivKe
buhe ogpeheHe Ha HMBOY 3Ha4YajHOCTM p < 0,05. 3a cBe aHanmse Kopuctuhe ce copteep GraphPad Prism
10 for Windows.

Ja nv cy npeasuheHn matepujan u metogonoruja paga oarosapajyhm? | OA ] HE

6.10. Mjecto, nabopaTtopuja 1 onpema 3a eKcnepMmeHTanHu paas

EKcnepMmeHTanHM MO AOKTOpCKe gucepTauuvje buhe peanmsosaH Ha Western University of Health
Sciences y MMomoHu, KanudopHuja, CAL, y okeupy Opajesberba 3a TpaHCAALMOHA MCTpaXKMBakba
(Department of Translational Research). OBo oaje/berbe pacnonaxe caBpemeHoM 1abopaTopmjcKOM
onpemMomM U MHGOPACTPYKTYPOM HEOMXOA4HOM 33 crnpoBohere CBMX MNAHMPAHUX eKCnepUMEHTANHUX
npoueaypa, yk/bydyjyhun gpxkakbe U CTPyYHy OBpuUry o eKcnepuMmeHTa/IHUM KUBOTMHAMA Yy CKAady ca
BaKehMM eTUUYKMM CTaHAApPAMMA, KAo M WHAYKUM])y AujabeTeca, XymMaHy eyTaHasujy KMUBOTUHA,
XMCTONATO/IOLLKE M UMYHOXUCTOXEMMjCKE aHANM3e, Te MOIEKY1apHe MeToe Kao wTo cy RT-qPCR, Western
blot, uta,.

Mopegn, Tora, y OKBUPY oAje/betba je A0oCTynaH U copTeep 3a 06paay v aHaAM3y nojaTaka, Kao wro cy Fiji
ImageJ n GraphPad Prism, wto omoryhasa npeunsHy KBaHTUTATUBHY M CTaTUCTUUYKY aHaNM3y pesynTaTa.
CTpy4HM TUM NnabopaTopuje Npy»Ka NoApLLKY y CBUM dha3ama eKcnepumeHTa, WTo omoryhasa BUCOK cTeneH
Hay4He Noy3AaHOCTV U PENPOAYKTUBHOCTM A0OMjeHMX NoAaTaKa.

[a nv cy npeasuheHn ogrosapajyhe mjecto, nabopaTtopuja u onpema 3a M 1A
eKCMeprMeHTaHU paa? A

L1 HE

[la Nyt je nnaHupaHa capagba ca APYrMM MHCTUTYLMjamMa y 3eM/bi 1 MHocTpaHetey? | V] OA ] HE

[a nu je Tema nogo6Ha? V] AA L HE

8 l_[()l'[yH)ZJBil CC CaMO 3a HAYYHH OOKTOpAarT.
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6. 3AK/bYYAK

[a nu cTyaeHT ncnywasa nponucaHe ycnose? M oA O HE
[a nu je Tema nogo6Ha? Mpa | OHE
[a nn npsu meHTOp MUCNyHaBa NponucaHe ycnose? Mpa | Ore
[Oa nv apyru meHTOp MUcnyraBa NnponucaHe ycnose? Maoa | Owe

Mjecto n gatym: bama Jlyka, 3.6.2025. roa.

Mpod. ap Hena Paweta Cumosuh, c.p.

MpeacjeAHK KOMUCHje

Mpod. ap Oapko Moauh, c.p.

YnaH

Mpod. ap AparaH Bypuh, c.p.
YnaH

Wme u npesume, mumyna u 38arbe

YnaH

Ume u npesume, mumyna u 38ar-e

YnaH

M34BOJEHO MULLUJBEHE: YnaH KomuKcHje Koju He »Kenn Aa NOTNULLE U3BjeLUTaj jep ce He craxe ca

MuLLberem BehrHe YiaHoBa KOMUCHje AyXKaH je Aa y U3BjeluTaj yHece 06passioxerbe, To jecT passore 360r

KOjUX He Xenn Aa noTnuile U3BjeLuTaj.

Y npunory nssjelwTtaja 4OCTaBUTU:

1. Opnyka YMmjeTHMYKO-Hay4HO-HacTaBHor / HayuHo-HactaBHor Bujeha unaHuue YHusepsuTera o
MMeHOBaky KOMUCKje 3a oLjeHy NogobHOCTM CTyAeHTa, TeMe U UCMYHEHOCT YC/10Ba 3a

MEHTOPCTBO,

2. Ofnyka YMjeTHUYKO-Hay4YHO-HacTaBHOr / Hay4YHO-HacTaBHoOr Bujeha unaHuLe YHuBep3uTeTa o
yCBajakby U3BjeLiTaja KOMUCKje 3a OLjeHy Nog0BHOCTU CTyAeHTa, TEME U UCTYHEHOCT YC/10Ba

3a MEHTOPCTBO,

w

MpujaBa npujeanora Teme AOKTOPCKe aucepTaunje — Obpasay, 1;

4. W3BjewTaj KOMUCHKje 3a OLUjeHYy NOZOOHOCTU CTYAEHTa, TEME M UCMYHEHOCT YC/10Ba 33

meHTOopcTBO — Ob6pasay, 2.
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