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Epoj npmla

,P.5p., Ayrop-r.1, HacJroB, qacofluc, roA{Ha, 6poj eo,ryueua, crpaHrrrle

: Tomovic Ko Lazarevic J, Kocic G, Deljanin-llic M, Anderluh M, Smelcerovic A. Mechanisms
and pathways of anti-inflammatory activity of DPP-4 inhibitors in cardiovascular and renal
protection. Medicinal Research Reviews 2019 39: 404-422.
[opc.t pcrl.raulrie rtcra6o.tttrrtl r.r.\];orc. rrHrrr5rrurr.ia aKrrBHocrr lnflerlr.l]r.r nenrrr:alc-J pcll.rrlje ]4

I KapllloBacK)napH14Nl r{ pcHarrHLIru nporexTldBHnN{ edtercrlrrta. Mcxanr'r:rru xojlnra nporexlneHu erfexru xnxl6uunie
r[nenrlr.!,u,r nenut;ale-4 6uaa.jy ocraapeHr] nocperoBaHlr cv noeehalr,ev Suopacrro.roxaBocr]J cyncrpara oBe flporea3c.
yruuajerr ua ue;uiarope Ir curHa-[He rr)-reBe ] ro5o,rruarr1 (ap.luoBacr(),rapHrrx rr peHarHux dr1'Hr<unja nocpelclBor\r
cynpecrrje oKgj;'IarLIBHof crpcca. uH{-uarraqnje. (lrrSpore rr a[o[ro:]e. noSo.r,urama elrtole-rrHe (r1-ur<uuje lr penapauxje
rxuea. I4a$.nauaqnja:onpruoor rrporrorlHjlr nporpecrrje KaplloBacK\.rilpHrrx n peHalrrux orurehema. V oeou pa.ly
IlperMer :lncrycrde c1' he,rr.rjcxu u NIo.llexvircKu Nrexarul:lNur aunr-nu(rrarraropHe axTuBHocrri )' KapruoBac(!'-rrapHlrNr u
peHit-lur.rNr rrporeKTuBHr{N{ er}exluva nHxn6uropa.qurrerrrlr,lrt-t nenluAale-rl olo6pcrrux 3a npulleHy l .repanrrjr.

Tomovic K, Ilic BS, Smelcerovic Z, Miljkovic M, Yancheva D. Kojic M" Mavrova ATs,
Kocic G, Smelcerovic A. Benzimidazole-based dual dipeptidyl peptidase-4 and xanthine
oxidase inhibitors. Chemico-Biological Interactions 2020; 31 5 : I 08873.
I{u:larselt etr;nua xojtr yueclnfl x- nponlxuraju c-no6oJuux KnceoHuqHrlx Bpcla. Ka() urro je rcaHrrrH or<coKcn.qa3a. vorlhe je

? c)'aprNurpanr nporpecHjl'BacK)JrapHu\ roirrn.rrrrauda llda6ercca. V osoM pa:ry je ricrr'rraHa uuxu6uropua ax,n.rBHocr
,11'pUBaIa 6L'Hlrlrvufa3ona Ha rlIllenTLIIIJrrr nenTU:Ia;n-4 ll KCaHTITH OKcr],la3tr. Jelarr 1.3-gUCl,nCrnrVnCagu-6eU:Ullrrga:O,r-2-
IrNluH II 1.3-ruaro.to[3,2-a]6eH:untu;1a:or.toH.teprrBar uuxn6upa-nu c) aKruBHocr tur[c[Trr;Iujr nenrHlale-4 u KcaHTHH

oKcil.la3e ca IC5,, < 200 prM. npe,luulenult NrexaHlr3Nro\{ Be3rrBarLa ;a o6a eu:rnra" n 5e; nlpaxeuHjer unroloKcrirrHor
e(lexra ua Caco-2 he",rujava v KoHuelrrparlujalra,ro 250 prM. Crpyrcr;-pe ca oBaKBo\{ I},aJrHoNr axrusHourhl' cl rroeo.,sHujer
npo(rula y orHoc)' ua uuxn6urope /tr1rrerlrr]r]1lr rreururaa:e-4 ca oBoNl npolca3o]{ xao je;lnuurr u}r-r6Hu\r 6nolro,rexl,rolr.
:6or n,rejorponHxx erf exara urrxn6urlrrje KcaHTlrH oKct{ra3e.

Kareropuja
o7s
oort

M21a
- -'1" l/1\Jv

-t)()i
, o''-
t-

:

(r 
,)(a'

M2l t
:

,*1,
-Yr-7t:-\D

-/o+-
(()

F-
,(a

Tomovic K, Ilic BS, Miljkovic M. Dimov S. Yancheva D, Kojic M. Mavrova AT, Kocic G,
,Smelcerovic A. Benzo[4,5]thieno[2"3-d]pyrimidine phthalimide derivative, one of the rare
noncompetitive inhibitors of dipeptidyl peptidase-4. Archiv der Pharmazie 2020; 353:

: I 900238.
[4Hrtt6ttropua tKrHBHocr va-re ceprrje 6errrolJ.5 lrucuol2.3-rflnnprrrrrrrnH--l-drrirrrrrrrr.r rr -a\rrrH lcpilBara.ie lrcrnraHa rra

3 jlunenTilIH,r nenrHla:tr-4. <DTa-;ll.ntfi,1 .qeprIBaTIJ C)' IIOKaSa-ru 6O,,ll aKTUBHOCT OJ aNIr,tH ilpeK)'pcopa" Ca

2-(2-(3-xrtopo6en'lr.r.'r)-5,6.7.8-repraxtrrpo6cu:o[:1.5]rueuo[2.3-d]nlrplnrrlnr r-4-lr.r)u:ouHgo,rurr- I .3-4uouou Kao
aaje$uxacnujuivt r.tuxu6utopou (lC5i, - 34.17 + 5.1I pM) It HoBr{Nr rrpe,loraBu}rrioM perKux rrer{oNrrrerr.rrrrBHux r.rHxu6u'r'opa

.qHnenrlr.qllrr nenrnna:e-4. ile'r uajaKrnnHujux I,luxH6nropa nu.je noKa3a.,'ro ur.rroroKcHrrHocr na Caco-2 her'rujar,ra 1
xosueurpauu.iar'ra,,to 250 pM. Cuvlrauuja Nro.'reK),ncKor'troKHHla H rlrHaNgrxe -rxal_rje Hu tulva.j ocralaxa Tx-1547. Ly's554
uTrp629 nporease :a rlopr'rupau,e es3uu-unxu6urop KoNr[.rrexca. Osu pe:1,.r'raru lrorv rroleuquja-uso 6urn xopuurhenrr 1-'

pauuoHanHoN{,qn:aiuy u onrlr\In3auu.jtt uoerrr. y,rrurepar}pu perKr.rx. HeKo\rileruTaBHux nHxlr6uropa.ruItetrru.IHJ'I
nerrr ula re-4.

HAnOMEHA:;'r<o.rurojeKaHnH-taro6janr.roBUureon3paaa.aorarHHoBepenoBel oeaj:eo,loK)MeHra
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IPETJTEA AOIff O PCKE AI,I CE PTA I{,I JE

I4crlylbaBa ycnotse 3a oueriy u oa6pany AoKropcKe graceprauli.je xojn cy upej{rrzfeHra 3axouou o Br4coKoM

Craryrou YHrsep:Nrera u Craryroira <Dary,rrera.



Craryrou YHueepsurera y Huury n Craryrou MeAuulascxor Qaxy,rrera y Huruy 3a oueHy ra o46pauy
4racepraquje noA Hzr3r{Bou ,,Aruxuiuuuja Aunenu4.u,r4Jr rrenrr4lase-4 xerepour4Knr4uHuu je4ramerbr4Ma in vitro". Vz
o6racru AoKropcKe Anceprauuje ny6rraronara je rpu paAa Kareropuje M21a (oa xojux je jeaaH ayropcxrz), no jegan
ayropcKr.r paA KareropujeM2l, M23 u M51.

.{eraruou aHirJrr,r3oM .uoKropcKe 4ucepraqraje Marr4crpa $apuaqlrje Karapuue Touonuh, Korraracnja je :axry,rrua
cle.{ehe: 

.

1. ,{oxropcxa glrcepraquja je Hanracaua Ha cpncKoM jerrzxy y cKnaAy ca 3axoHoru. tr4srreA Aoxropcre gracepraquje y.

nornyHocrx orroBapa Yuyrcrny sa o6ruxoname AoKTopcKe 4racepraquje Yuuaep:urera y Hraury. 
l

2. Hac.nosHa crpaH4 yrropeAHa HacJroBHa crpaHa, crpaHa ca raHsopuaqujarraa o MeHTopy ra 4racepraqraju ua cpncxoltr r
eHruecxou jeruxy, lrspaf eHe cy y cKJraAy ca AaruM yrlyrcrBoM.

3. Pesrarrae je Hanwcar Ha cpncKoM r4 eHrJrecKoM jesuxy 14 y norrryHocrlr oAroBapa ca4pxajy.qoKropcKe 4ucepraquje.
4. Y yno4y gacepraqrzje yKa3aHo je Ha sHauaj urxn6nqraje Ar4nerrrr4Ar4n nerrrr4Aa3e 4 ys 4era-raH rrperJ.reA rauxn6uropa'

5. I{menu HayqHor paaa cy jacro 14 npeur43Ho 4er[uuucauu. 
i

:6. Marepnjanu r,r MeroAe rrpeur43Ho onzcyjy rocrynKe xopuuheHe y ncrpaxr{Bamy. .{era.ruo je ouucaua MeroAa
t, ucnvrueat+a usxu6uunje Ar4nenrrr.unJr rrerrrr4lase-4 lr KcaHTr{H oKcr4Aa3e in vitro, pa:jarurrasama xuHernxe,

, *e*urrcrua unxu6uuuje ra oAuoca crpyKTypa-axTr{BHocr uajeQuxacuraj ux uruxuluropa, vt recr rIr4ToroKc[r{Hocru Ha
: Caco-2 hennjarvra. i

;7. Peryrraru ilpare nocraBJbeHe rIHJbeBe paga. flpnxasaHr4 cy pe3yJrrarr4 ao6rajenra rrcrrr4TnBalberr,t yrraqaja ruoHo-, 6u- ul

, rpuquxnnqHnx Aepr4Bara [rMr4Aa3oJra, Tr{a3oJra, rrvpvp:v*a, rrupaHa, nI4phMr4AI4Ha ra ruop$o.nuua Ha aKTI4BHocr xyMaHe:

peKoM6r4HoBaHe Annerrrt4g,vr nerruAa-:e-  in vitro, pe3ynrarr{ Tecra uwxulwluje KcaHTr4H oKcr4Aa3e u;

, urmoroxcrrr{Hocrr4 Ha Caco-2 herujanaa. Pesyrraru noxasyjy Aa Aepr{Bar}r 6eHsr.IN{uAa3 oil-2-umurua,l

. 6uc(6en surtqutazor-2-ur)auuHa, 6-(SeHranxap6oHnn)-[ 1,3] ruazostol3,2-a]6eruzn*ruaazor-3-oua, 6euso[4,5]rraeHo[2,3-,

; d)nupuvtu4uu-4-annturua u -Srarruwtupla uuxulupajy guneuu4.(rIJl rlerlrr4p'asy-4 ca IC56 < 200 prM. Mecro 14 HaqEHl

, eesfisama aKTr{BHr4x crpyKTypa r4 eH3nMa npouemeHl4 cy cryaujarraa MoneKyncKor AoKt4Hra. Hajaxrr.rnHrajr4 Aepr,rBar
, 6enso[4,5lrueuol2,3-d]rupuvualtr-4-$ranuur4Aa rloKa3ao je oxo ABa r],ra v,atbv t4Hxt46nropHu uoreuqujar y
i o.[Hocy Ha AlrrrporrrH A, ca Hexourrrerrrrr4BHlrM TLrrroM uruxu6w7uje. Je4ramena ca najuuNoru IC5s npe4uou]hy o4 cBlrx
: vcnvruBaHt4x y pary cy Aepr4Barr4 6rac(6eH:unaraatzol-2-ul)attrl4Ha, oA xojux cy ABa .qepr4Bara IIoKrI3€IJra rpr{ oAHocHo

, jeran 14 no rryra sehta ulrxu6vropHr4 uoreuquja,r, u ieaaru AepI4Bar oxo rpll n)"ra Marby et[uxacHocr uruxu6vtluje y

' nopelemy ca Ar4nporusou A. OA je4rzrrerra aKrLrBHI4x y recry raHxra6raqraje Ar,rrerrrr4Ar4Jr nenru4a:e-4, je4aH 1,3-
1 Ancyncruryucanu-6eH3r4Mr4Aa3oJr-2-uutuH vt 1,3-ruazotof3,2-af6euzr4Mrrla3oJroH AepHBar vuxvt6upatru cy 14 KcaHrr4H

, orcuAa:y ca IC5e < 150 pM in vitro. Pa:narpaHn cy noreuquj€InHo r43paxeHr.rja xapAraoBacKyJrapHr4 nporeKrr4BHr{

e0errra AyanHI.Ix vtnxuluropa AI{nenrI{ArrJI uenru.qa:e-4 H KcaHTI4H oKcl4.qa3e. Hraje sa6eneNeua u:paNenlaja

, uuroroxcr{qHocr et[raxacHux Aepr4Bara 6eu:o14,5]rraenof2,3-d]rrupv1ur4rk1la r4 AyanHrax nHxu6uropa y
i KoHueHrparlujarnra MalLr{M oa 250 pM Ha Caco-2 he:rrajaua. Bnruecrpyxn 6uoxeruujcxu e$exru wuxuluyuje
j grauerruAlfi nerrruAa:e-4, nrejorponHlr e$exru nocrojehux 14 HoBIrx, lrely xojrzua H oHI4x npoHaleHrax y onoj

i Ar.rceprauujvr, uuxu6uropa oBe nporea3e pa3MarpaHr4 cy y qrr,Ey rrpoueHe lroryhHocrn fiporxnperba cneKTpa

, rauAuxauwja, tpn ueruy je yxa3aHo Ha rroBoJ.bHe e$exre y KapAr4oBacxynapnoj n narororuju 6y6pera yruqajeru Ha

: ueaujarope raH{rauaquje, oKcnAarr4BHor crpeca, $ra6pose H anorrro3e, y [ocr-Hcxeuujcroj aHrr,roreHe3r4 r{

, pe[apauuju rrauoxap.qa npeBeHuujou pa:rpaArre $axropa-l crpoua,ruux hetuja, y3 yKa3uBarLe u Ha nnyhuy
, xunepreusrajy xao noresunjaluy wtauxaqujy uuxu6raropa eQuxacuux y upenepen6unHoj $a.:a peMoAenoBarba.

i8. fincxycnja gnceprargje nparr4 ur4rbeBe 14 pe3ynrare paAa. I'l:npueua je jacua ]r AeraJbHa 4ucxycraja 4o6zjeHrax

, pe3/irrarq Kao vlbr,rxoBo nopeleme cape3yirrarr,rMa Apyrllx ayropa.

:9. 3axsyuqn, Ha[rrcaHr4 KoHrIr43Ho u jacuo, yKa3yjy ua sHauaj pe3yJrrara go6[jeHr.rx ucrraruBarLeu uuxu6zquje
, .qvnenru.[rlJl rrenrr{Aaee-4 lroHo-,6u- u rpr4uuxnur{HlaM .(epvBarr.rMa r,rMr4Aa3oJla, Tlra3oJra, fivlplr1r4na, m4paHq
; nuprrMn4r4Ha v uopQonraua in vitro, wttxu6vtguje KcaHrI4H oKcIIAa3e uuxtr1vrropuMa Ar4nerrrrrAr4Jr nenrr4Aaze 4,

: ucnurusalba ur4ToToKcurrHocTr4 aKTHBHr4x cTpyKTypa, 14 Ha Aonpr{Hoc pa3MaTparra sHauaja uuxvtdugwje oBe npoTeiBe

, u nnejorponHr{x eSexara rauxlt6uropa.
. I 0. Kopr,rurheHa nl4reparypa je a4exnarHo npe3eHroBaHa.

onuc noJeAHHI4x .[eJIoBa .[ncepTauHje :'r :"r,



BP EIEI O BAIbE P E3YJTTATA AOKTOPC KE AH C EPTAIry JE
Haao ocraapnBarba rrocraBJbeHHX uHJbeBa u: npujaae .qor(TopcKe aracepraqlrje

.{oxropang KarapItHa Touoeuh je y npujaau AoKTopcKe re3e rrMaJra rrocraBJbeHe cre4ehe rrr4JbeBe:

. nperJre.{ xeunjcxnx crpyKTypa uocrojehux uuxu6nropa 1nrrerrr4ilvn uenru4ase-4

' I4cIII4TI4BaIbe ngxu6uropHol noreHqr.rjana Aocry[HHx cuHTer],1laaHLlx xerepour4KJrr.rqHl4x je4umerra Ha aKTr4BHocr
AI{nenr}IAI4n nenruAase-4 in vitro y nopeleny ca craHAapAnutrr urtxtt'uropoM cHTarJrr4nrr4HoM

' o4peluname KuHeruKe utxu6wtuje 3a xerepour4KJrr4lrHa jegurrerua xoja ce noKaxy xao Haje$r,rxacuuju uruxu6vropu
.(r4IrerITI4.{r4JI nenrunase-4

' reopujcxo pa3MarpaBe BHIxesrpyKI{x 6uoxerraujcxux e$exara ranxra6raquje.Uune[TuAnn nenruAa:e-4.
AHalr:otra reKcra KoHar{He nepsraje .{oxTopcKe 4ucepraquje, Kouucuja je norapAra,,ra rrornyHo ocrBapr,rBame cBr,rx

ur4JbeBa.

I4HoearusHocr r4 HayqHr4 sHavaj oBe AoKropcKe Ar4ceprarluje ouega ce y cleAeheu:
. IIpeH rlyr cy ypalena vcr'r4TnBar+;a uruxnluguje xyMaHe pexolr6uuonaHe Ar4rre[Tr4Arrn nerrrr4Aa:e 4 o4a6paruau

MoHo-, 6u- u tpurywKJII4r{HI4M AepI4BarI4Ma Ltu[Aa3orra, Tr{a3oJIa, ilrlpvtl:V]Ha, rutpaHas nvpr4Mltlihr]eia w vop$otuua in
vitro.

. HajaxrrsHrlju AepI4Bar 6euao[4,5]rr.reruof2,3-d]rrupuuugu*-4-$railvMvrta noKa3ao je oKo ABa rryra MaEr4
urxu6raropnu loreuqltjal y o.{Hocy Ha .qurlporllH A, ca Hexou[err{rr4BHuM TLrrroM uruxulut1uje. 6es ra:paxeuujer
IIlIToToKcI4qHor eoexra ua Caco-Z helujaua, Ixro Moxe [peAcraBJbaTH cMepHr4qy y luzaj]F{y HoBtrx, y nr4Teparypu
perKr{x, HeKoMnerIlTHBHr4x zHxu6uropa.

o JeAIrmena ca uajHuNotvt IC5e rpe4Horuhy oA cBl,rx vcflLrrvBannx y pagy cy pLepwBarv 6rac(6en:r.rrrauga:ol-2-ul)auuua,
o4 xojux cy ABa AepLIBara IIoKzl3uIJIa rpLI oAHocHo jeaan u no rryra sehu uHxr46rropHr4 noreuqujal, u jegau AeprrBar
oxo rpu nyra Marby eSuxacuocr nnxuduguje y nopeleny ca 4unpouaHorr,r A.

. Oa jeAumelba aKTI4BHrrx y recry ltrxu6uquje .4I4ne[TI4.4r4n neuru4a:e-4, je4aH 1,3-gucyncruryucarun-6eH3r,lMrrAa3oJr-
2-uuuu u 1,3-ruasorcf3,2-al6eru3uMllAa3onoH Aepr.{Bar unxu6upuru cy H KcaHruH oxcrrA€r3y in vitro, 6ez
uspaxeHlajer III4roroKcI4lIHor e$exra Ha Caco-2 henrajanaa. Pa:uarpaHra cy norerquja:rHo u:paxeuujz
KapArroBacKyJrapHl4 rIpoTeKTnBHI4 e$exrra AyiInHLIx IaHxIa6nropa A[nerrrr4Ar,rJr neuruAa:e-4 r4 KcaHTr4H oKclrAa3e.

. 3Haqaj I4 MexaHI43Mu 6r.roxerrrujcxux erfexara nnxu6utluje Ar4rrenrr4Axn uenruqase-4, unejorponuu e$exru
yttrxu1uropa one uy,rru@yHKIIlroH€IrIHe rlporea3e pa3MarpaHr4 cy y rlr4,Ey rrporleHe uoryhuocru [porxr4pe]ba cneKTpa
uHguxaqltja, y3 yKa3I4BaBe Ha noBoJbue e$er<re y KapAr4oBacry:rapuoj u naroloruju 6y6pera, y peuapaqujr,r
MaoxapAa HaKoH uH$aprra, y nnyhHoj xanepreuanja.

Oueua caMocra;rHocru HayqHor pa4a KaHrr{Aara

Koruucuja :a bqelly r.r og6pany roKropcKe 4r.rcepraqlrje je xoucraroBaJra Aa je 4oxropcxa 4r.lceprauuja pe3ynrar
caMocr€uluor paAa AorropaH.{a nog crpyqHr{M Ha.{3opoM MeHropa npo$. Ap AH4pnje llluelqeponuha.

, Kouracr.rj a rariryvyj e cle4ehe:
ro ,{racepraqraja npeAcraBJba opr4rr4HanHr4 r,r caMocr€L.rHu palKaHilv1ara.
.. Hanucalra je y cxnagy ca nporlo3l4uLrjaua 3axoHa o Br4coKoM o6pasonany, Craryrou YHunep:nrera y Huruy u
, Craryrolt Me.qnuuncror t[axy;rrera y Huruy.
). Cagpxaj 4nceprauwje o.uoBapa HiBI4By ra y cruragy je ca nperxoAHo Aarr4M o6pa:loxemeM reMe.
lo Pesylrarra cy sHa.rajnra 3a HayqHy :aje4nraqy o r{eMy cBeAor{e ny6luxonaHr{ paAoBr.{.

:Kouucuja 3a oueHy u o46pauy AoKropcKe 4ucepraquje je je4HornacHo 3aKJbyr{r4na na AoKropau4 Karapuna ToMoeuh
,ucnyBara cBe ycnoBe n je4HouacHo rIoAHocI4 TIo3I,ITIIBaH asneuraj 3a AoKropcKy .{ucepraUrajy no4 HacnoBoM

,,,l4uxu6utlvia iluileilTvt4t4n [errrr4.(a3e-4 xerepoqur.uuuHrau je4r4memr.rMa in vitro".

3AKJbYTIAK
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