
YH[{BBP3I4TET Y HTITUY
I1.',,. 11 lLi:! {l},\l,J:f ..ll iir.'i,!;

lYrurnepsurer

Cryanjcr<u flporpaM

:3sarle
..

a

:foguHa ynnca

fo4raua :anpurerxa .2018.

Yuueepsurer y HI4txy

MeAuquncru OaKynrer

tr4urerpncaHe aKa/IeMcKe cryAl4je $apuaqu
Marncrap (laprnraquje

20t3.

@ar.Tmer

{}SN}:r:,trirt ,lE-

.l , rt I t l-'

Y?b5 ;

flpoce.+ia oqena ,10,00

Macrep cryArrje, Marlrcrapcrce cryguje

Vuuuep:nrer

!Darylrer

(' rS,rrr.icr<n nporpav

3salbe

I-o,4uua ynHca

foiluna 3aBpurerKa

Ilpoce.rua oqena

Hayrua o6racr

Hac.rrou :arpuruor pala

Yuuuep:nrer

<Daxyrrer'

Cr1',luicr<u rporpaM

fognua yrruca

Yumsep:urer y HI4ry
MeArzquucrcu OaKynrer

4oxropcre cryArrje

[oxropcxe aKaAeMcKe cryAuje il3 olltacrl'tsapuaueyr cKnx HayKa

2018.

Ocrnapeu 6poj ECI1B 6olona ,148

10,00IlpoceuHa oqena

Hao:ros reN{e AoK'r'opcxe

Epoj ra6e,'ra

lucepraquje je4umersau a in yilro
l4lre n npetnr,re MeHropa.
3BalLe AHgpLIja lllnae,rqeponrah, peAoBH14 rrposecop

ro.{r{He

i- ..

6poj clnxa (ureua, rpa$arona) 80 c,luxa, 20 rueua

I4uxu6nL\uja /Ie3oKclrpu6ouyrlease I u xcaurus oKcltAa3e xerepotlHKrII{lIHHM

12
nEpoj upunora 0

I43BEIIITAJ O OUEHI4 AOKTOPCKE AHCEPTAIILIJE

IIPETNEA AOKTOPCKE AIICEPTAII}IJE



P. 6p. Ayrop-u, Hac.rroB, qacoflrlc, roAlrrra, 6poj ao;ly:rreua, crparruue Kareroprr.ia

Gajid M. DZanrbaski Z.llil BS. Kocii G. BondZii BP. Smelcerovii n. Synthesis and analysis
of 4-oxothiazolidines as potential dual inhibitors of deoxyribonuclease I and xanthine oxidase.
Chernico-Biological Interactions 2021; 345: 109536

[4uxu6uropna caojcraa ccr,aM HoBocuHrcrnoaHrrx u cclaM [o3Harr{x repuBara 4-oxoorr.ra:o,nrAurra Hcrru'r'aHa cy lpcMa
,1e:oxcupu6onyr:rearu I LI KCaHruH oKclllla3u in yitro. Jc.4nn en c (52)-emt-2-(2-(ur.r.jauor,rerulelr)-4-oxcorua:olugun-5-

1 H,ru4eH)auerar rrcno,.Lrrrro je cnoco6uoc r uHxrl6lrquje o6a eu.lrua (ICso(ae:oxorpu6ouynnea:a I) - 67 .94 pM; ICso(xcaHruH M2l
oxcu'rga:a) : 98,98 ptM) u npegcraB,.'La rrpBu npujan"renu ryaunu unxrr6rlrop. ICso BperHocr cBpcraBa (52)-emt-2-(2-
(qujanor,relu-eH)-4-oxcolna:olr,rinu-5-l.r",rureH)aqerar ue!y na.jnoleurrruje no:uare unxu6lrrope.[eaorcupu6ouyx,rea:e I.
Mely rcrrrlrrnaunr'r 4-orcorna3o.rrrr.qlrHilNra jou-r jeaas npeAcraBHUK je urrxu6npao 4e:oxcupn6ouyx.nea:y I ca ICso
npe4lrourhy ucuoa 200 pM. gor cy Ko.q ooran[x AepnBara aKTuBrrocru u3oc'rare. Cuny,raqujor,r MoneKynapHor docking-a u
rrrHaMrrKe ryit,,rHor uuxu6nropa pa':jaurrlen ie Ha.{uu Be3r4BarJ,a oBor .(cptrBara 4-oxcorualo:rrguna :a ogroaapajyha
ae:y' jyha ;v ecra .rqe:orcl.rpu6onyr:rea:e I il Kcalrruu oKcr'rra3e.

Ga,iid M. Ilii BS. BondZii BP. DZambaski Z. Kojii W, i;[i,";; DS, K;Cie e S-;i""iorie
Novel Deoxyribonuclease I Inhibitors.i A. 1,2,3, -Tetrahydroisoquinoline Derivatives as

,Chemistry & Bigdivelyity /0'21; 18; e2100!61

In vin'o cnoco6uoc:r ruxu6uquje !lIa:e I (Ae:oxcuplr6ouyKJrea3e I) lrcnu'raua je:a 24 4epurara 1.2,3,4-
TerpaxIrApoIr3oxnIIoJII{IIa. l{erltpn ol1 rLHx cy uuxu6uparta !Ha:1' I oa BperlHocrur,ra IC:o r.rcno,I 200 pM. Hajnoreurnujn

2 npercraBHnK 1-(6.7-gur'reroxor-1,2.3,4-rerpilxrrrpox3oxlluonrru-l-u,r)nponau-2-oH (lCio - 134.35 pM) noxaaao je rremro fu{f/
6o,r,y ICso npeguocr y nopc!cn y ca 'rprr ,tpyra axrurua jeAxrr,erLa, 2-[2-(4-rlr,ryopotf e uu,r)- 1.2,3,4-rerpaxurporr3oxr.rHoxuH-
l-reul-l-(reHrl.nerarr-l-orra(ICso:147,5 lpM).2-[2-(a-(r.lryopodreHrr.r)-1.2.3.4-r'erpaxri,lpoil3ox]rHorlun-1-ullqururoxeKcaH-
l-oua (ICso - 149,01 pM) u 2-[6.7-aur'teroxcu-2-(p-roruru)-l.2.3.4rrerpaxrupoil3oxnrro.uurr-1-ur]urlrloxer<caH-1-orra (ICso
: 148,31 pM). Axrunnu uuxu6lrropu fllIa:c I Hucv Ircro.r,rIJLI ltrlroroxcrirrHc crlexre rra Kyxrypu 3.4paBxx MRC-5 hc,urja.
Cur,ry,rauuiou $roneKynapHor docking-a Ir rrrHar{Hxe }oqeHe cv lrurcpaxulrje ca Glu39, IIisl34, Asnl70, 'l'yr2l l, Asp251.
tlis252 xoje npe4cran,'lajy naxarr (raxrop :a arlnHnrer uuxu6rrropa npeiua lHa:u I.

Gajid M. Knez D" Sosii I. Mravljak J. Meden A. Ko5ak U. Leitzbach L. George S. Hofmann
B, Zivkovic A, Steinhilber D. Stark H, Gobec S, Smelcerovic A, Anderluh M. Repurposing of
8-Hydroxyquinolinc-Based Butyrylcholinesterase and Cathepsin B Ligands as Potent
Nonpeptidic Deoxyribonuclease I Inhibitors. ChemMedChem2022;17: e202100694

Cepuja o,r 31 uuxu6u'r'opa 6yupmxo;nuecrepa3e (BChE) u Ka'rercuHa E (CatB) recrupaHa je in titro uauuxu6nyujyM22
qeoxcupu6oHynrea:e I (!lIa:e I). Tprr uajuo'r'euruuja aua-lora 8-xu4porcururuonnHa cy ro Aarrac yjcluo u uajroreurunju
crlHrercKl{ He[erIrLIIHu uuxu6u'roprl /Ula:e I. Ao.larrro, oBri rrpe;1craBHurlrr cy l.rrrxu6rapa,rn !Ha:y I u BChE ca
Bper'IHocrHMa ICso ucno,f 35 pLM lr 50 nM. lox cy JlBa,r(cplJBara HrrrpoxcoiruHa r{:l uclrrruBarre cepuje uuxu6lrpa,ra !I{a:y i
r.r CatB ca epeguocrulta IC50 Ircrlorf 60 u 20 pM. Cryaujorr je loKll3aHo Ia crpyKr) pHr.r rfparuenr 8-xu4poxcuxunotrfiHa rrMa

ioxidase inhibitory properties of 1,2,3,4-tehahydroisoquinoline derivatives. Acta Medicae
Medianae 2021: 60: 48-55Lv-L) vv. tU JJ

Kcanrr'ln oKcura3a (XO) je uerano(r;ranonporel.rHcxrl eH3hM ca yJroloM orpaHHqaBa]6a 6p:uHc parrpaA]re lrypr.rHcrofi
HyKJIeorula. -fepanujcr<a uuxn6rrtluja XO 3acrrusa ce na r+,euoj yno3r.r y 6pojrLru 6orecrunra, xoje cy nore:aHe 6u.uo 

"uM52xuflepfipoA)'I(rlu.jov Iroxpahue Kilecrrnte ilnr xilnepnpo4yrcuujo;r,rpeaxruBHrrx KrrceoHr.rrrHrrx Bpcra. Y onou pa;y q3BpueHo
je ucnlrrunarle cnoco6nocru uuxu6nrur je XO 24 4epurara I ,2,3,4-rerpa-xrrrpori3oxuuonnna. o.1 rcojnx.je je,qaH lpeAcaBHr.rr
noxa3ao BpelHocr ICso oA 135,72 prM. Monery;rcxo MoAenoBaH,e yraryje rra ruauaj urrrepaxrluja ca Met1038, Glnl040,
Tfu1077 , Gln I 194 u Val 1259 Kao Balr<alil{x (raxropa nocrojama arf unnrera nuxn6uropa nper,ra XO err3r.rMy. flpe,l.roxenr.r
Mo.qer Be3xBalla Morao 6s 6ult o4:rIa'raja:la pa:no.j HoBl.rx aKTHBHl.rx ruxn6lrropa XO:acuosalux ua 1,2,3.4-
'l'e'lpa\I{ApOII3Ox Lil HO"[UHCKOM XeTep OI IHICIy Cy.

,yBLI.4oM y IlpuloxeHy AoKyMeHrauujy Korraucuja 3a orleHy u o.q6paHy noKTopcKe gracepraquje KoHcraroBarra je Aa

'Marucrap SapMalluje Mrxajno fajrzh ucrrynaBa cBe ycnoBe npe.{Br{beHe 3arouou o BrrcoKoM o6pasonamy, Craryrolr
iyHl4Bep3l4rera y ykruy. u CraryroM MeAuqrancnor &aKyJrera y Hrury 3a orleHy v o1lpary.4oKropcKe 4racepraquje uog

4

$;aiia B ;-DE;in; ;iil i:-F iii6"ia A. ro.ie c. S melceiovie A. XanthineM, Ili6 BS, BondZilB,DLambaskiZ, Filipovi6 A, Kocii G,



paTaK o[r{c nojeauuux lenoBa 4ucepraquje (r,, r 'iri ,,.':, ',,';

,{era,.rHona aH€r,'rr{3oM AoKropcKe 4ucepraquje Marucrpa Sapnlaqr.rje Mr.rxaj;ra fajuha, Konaucrja je :axrsyuu:ra

C,fe,4ehe:

1. ,{oxropcra 4rzcepraquja je uanucarra Ha cpncKoM jerurcy y cKnaly ca 3axosotr. I4:r,leA loKropcKe Aucepra(l'rje y

nornyHocrrr oAroBapa Ylyrcray 3a o6n[KoBaH,e AoxropcKe 4Ltceprauuje Yuunepsurera y Hutuy.

2. Hac,roeHa crpaHa, y[opeAHa HacJroBHa crpaHa, crpaHa ca rzHQopttaurjarraa o MeHropy u 4ucepraqrjfi Ha cpncKoM 14

enr,recxou je:uxy, r.l:paf eHe cy y cKnaAy ca AaTIIM ytly'rcrBoM.

Pe:nue je Hant{caH Ha cpncKoM u eHrJrecKoM je:nxy Lr y norrtyHocrr{ oAroBapa cagpNajy AoK'ropcKe 4racepraquje.

Y yeo4y 4ucepraquje yKa3aHo je Ha :uauaj nuxu6uuNje 4e:orcupx6oHyl{rea3e I n rcaurtrn oKcI{Aa3e, pa3MarpaHl'I cy

noreHqujalrru crHeprucruvru eSexru lbtrxoBe uuxn6uquje u I{3JIoxeH [perne.Il noeujux LlHxl{6xropa oBllx eH3ilMa.

I{ra,'lenu HayrrHor paaa cy jacHo r.r [peuu3Ho 4etprluucauu.
Marepuja,'rn rr Merole npeun3Ho onucyjy nocry[Ke xopuurheue y Hcrpaxl{Barsy. ,{era,tHo je onucal]a MeroAa

r4crg.rrrrBalba uuxx6r.rquje .qe:oxcupu6oHyKJTea3e I l.t xcauruH oKCI,tra3e in vitro, pa:jarumaaaLba KIlHeruKe, MexaHI'{3Ma

uuxu6uuuje r o.qHoca crpyKrypa-aK'r'r.rBHocr uajeSuxacuujux nHxu6ulopa, o4pe!rlnarba aabuHllrera npeMa oga6pauuu

x[cTaMr'.rHCKIIM Ir .4OnaMUHCK HM peuenTopHMa.

Pe:ylraru [pare [ocraBJr,eHe ull'beBe paga. IIpnxa3aHH cy pe3ynraru 4o6ujeuu rcnurrrBarl,eu yrurlaja 2-atxwtuaert
u 2,5-Auutxu,ru,qeH-4-oKcorua3oJIHAlrHa, 1,2,3,4-rerpaxrlApou3oxtrHo,'tiltia, 1-(nrapo"uugr.rH-2-n,r)nponaru-2-ona,

Ha$raneua, S-xugpoxcHxrrHoJrr4Ha, Hr{TpoKcoJ'rr.rHa r{ cponHllx crpyxTypa IIa aKT[IBHoqr .qe3oKcl{p[6onyx,reare I n

KcaH.rr{H oKCr{Aa3e in vitro. Og yxyuHo JJ ucnura:al{x xereporlr{KJIHTtHLIx ;1epuBara, cnoco6socr nrrxu6rlrlrje

AesorccupuSoHyKnea3e I je :a6e,rexeHa KoA 24. Jelau oI Aepl{Ba't'a 2,5-,qtralxu,rugeu-4-oxcorua:o;ru4nua je

uuxu6upao 4e:orcnpu6oHyKne8e I ra xcaHruu oKclIAa3y ca lC:o BpeIHocrHMa ucnoA 100 pM, IIIro fa'uHI4 je/IIIIluM

Ao ca,rla no3HarrrM.{yei,rHHM uHxr.r6uropoM oBr{x eH3I4Ma. V cepuju on 2l ncluruBartot IepIJBara 8-xuApoKcilxtrHo,'luHa

u HrrrpoKgon[Ha yKyuno rsux 16 je uHxu6upano Ae3oxct{pu6ouyx,'rea:y I ca ICso BpeAHoc'rHMa xcno.q 80 pM, r'uue

rroKa3aBrr-rr{ 5-15 nyra u:paNeunjy cnoco6uocr unxu6urluje 4e:oxcr.rpu6oHyKnea3y I y o4uocy ua peQepeuruu

unxu6r.rrop Kpr{cran Buorer. Tprl uajnoreuruuja uHxu6r,rropa 4e:oxcupnSoHyKnea3y I o6yxeaheHa oBoM

4uceprauujoN,r, .qepr4Barr{ 8-xragpor<cl.rxrHoJr}rHa }1 HlrrpoKconl.rua, yjeTltro cy r najnoreuruuju Ao caAa lpouallett
uuxu6uropu 4e:oxcupu6oHyKnea3e I y Soprrau MaJrr{x cuHrercKllx opralicKlrx MoneKyna. Cryaujou MoneKynapHor

AoKrrsta u MonexynapHe ArrHaMrrKe pa3MorpeHe cy L{HTepaKllnje o11a6panl4x aKTI{BHt'Ix xerepoq[KnHTIII[x AepI'IBara ca

o4ronapajyhllM eH3r,rMr4Ma, rl,rMe je npyxeH yBrr.4 y norenquja,rue MexaII[3Me [LtlxoBe tlrtxn6ulopue aKTIlBHocrI'I.

Pe:y;rraru r{c1}rrr.rBaE,a K}.rHeruKe uHxn6uquje ge:oxcupu6oHyKnea3e I nonaohy Lineweaver-Burk-osvx 4ujarpan'ra

yKiBanr{ cy la 'r'pu uajuoreurunja r.rHxu6uropa 4e:oxcnpx6oHyKnea3e I, xao w jepuruw Ayantu rlxuu6urop
ge:oxcupu6oHyKnea3e I l.r rcarmnu oKCuAa3e, ocroapyjy HeKoMlerlITIlBHr'I Tl'lfl nuxu6uquje.

fiucxycuja .quceprarluje nparu u]r,'bene u pe3ynrare pa.{a. I4:npueua je jacHa H AeraJLHa Aucxycraja ,uo6ujeHux

pe3y,TTara, Kao Ir tLuxoBo nopefeu,e ca pe3ylraruMa Apyrltx ayropa.

bu*yrr1r, Harr[caHu KoHutr3Ho u jacrro, yKa3yjy ua :nauaj pe3ynrara 4o6ujenux in vitro flcnlrrl"lBau,ena uuxu6reuuje

ge:oxcr.rpu6oHyKnea3e I u xcaurus oKcua3e lepl{BaruMa 2-atrxurruaeu vr 2,5-lnatxtl,rHAeu-4-oxcorila3oJll4l[Ha'
1,2,3,4-rerpaxr{Aporr3oxuHo,'trHa, I -(nuporrl4r.ru-2-u,.r)npon au-2-oua. uaSra,reHa, 8-xraApottcllxuHoJI14Ha.

HrrrpoKconnHa 14 cpoAHI1x cTpyKTypa.

1 0. KopuurheHa nureparypa je a4exoarHo [pe3eHroBaHa.

.{oxropau4 Mrlxajlo fajuh je y nprjanu AoKTopcKe re3e I4Ma.IIa rocraB,'beHe c,qeAehe qu,r,eBe:

. r{crtrrt{Bame uHxlr6uropHor loreuuuja,'ra AocrynHl4x cr4HTerI{caHI4x xel'epoqtlK,'ttlt{Htlx jegumema Ha aKTI'IB]Iocr

4e:oxcupu6oHyKnea3e I in vitro y nopef ercy ca perlepeurHuu l'tuxu6trropoM KplrcrilJl BrIoJleroM

. ucnurlrBame ruxu6r,rropHot no'reuquja"na AocryrlHl,rx c[HTerIdcaHLIx xerepourlKJllrtlHllx je4urt,eroa Ha aKrugHocr

KcaHTrrH oKCuAa3e invitro y nope!eruy ca peQepeurslru nuxlr6uropoM anorlypuHonoM
. o4pelunarbe KlrHerrrr6e nuxrl6r.rqrje 3a xereporlnKJllrrlHa je4umema xoja ce iloKaxy xao uajerluracuuju. unxr6uropt'l

4e:orcnpu6oHyKJrea3e I ul utw KCallrl4ll oKC uAa3e
. aHatv3a oAHoca crpyKrypa-axrr.rBHocl u ceneKrluja uaje$rxacuujr.tx uuxl.r6uropa le3oKcupa6onyx,rea:e I u xcanruu

oKcrr.4a3e.

Asa,lngou reKcra KoHaqHe nep:uje AoKTopcKe 4uceprauuje, Kouucuja je [orBpA[JIa nornyHo oc'rBapuBalie cBllx uI'lJLeBa'

Bpe4uorine ,nuri.lu n Ha) rHor AorprrHoca p".yrrutu 4rcepraqlrje {<)r; )ii{} iri'trr)

8.

,9.

o6nacru.aoKropcKerncepraunje ny6,rrzxoeao je jeaaH ayropcKt4 pan Karctopr4je M2l. nBa ayropcrca ll jeAaH KoayropcKr'l

pag xareropuj eM22, rz jegau ayropcKll pa4 xareropuje M52.

BPEAHOBAIbE PE3yJTTATA AOKTOPC KE Ar4C EPTAUIIJE



tr4uonalrrsHocr u :aay.urla snauaj ore AoKTopcKe Aucepraurlje or,re4a ce y cne4ehenr:
. llpnu nyr cy ypafeua ucrrrrr.,rBarra uuxu6uqlrje ge:oxcupu6oHyKnea3e I u xcauruu oKcr.r.qa3e o4a6paHunr AepnBaruMa

2-atxutugeu w 2,5-guastxn,ur4eu-4-oKcorr.{a3oJII,rAI,rHa, 1,2,3,4-terpaxr,rApou3oxuHoJrr.rHa, 1-(nr.rpo:ru4r.ru-2-
ur)rponau-2-oua, ua$ra,reHa. 8-xn4poKcrrxrrHoJrlrHa, HurpoKconuHa r.r cpo.qHuM crpyKTypaMa.

. 3navaj ucroBpeMeHe uuxu6uqnje le3oxcupr46ouyx,rea:e I u xcaurulr oKcr4ra3e pa3MarpaHrr cy y KorrreKcry
norenrluja,rHrlx cr.rHeprr4c'rr.rrrKux erpexara Ha anonro3y xao :uauajuor qr.rHr.roua y 6pojHurr rraroJ'rourKr.rM cra]Lr.rMa.

. HajnoreurHujn uHxn6urop ge:oxcuplr6oHyKnea3e I u: cepr.rje 2,5-gwatxullr4eu-4-orcorrra3o,[r,rAlrHa ucno:rrao je
yje4no w pntxu1vropHr,r noreHurlja-u nperr,ra KCaHTr.rH oKcr.rna3u, re [peACTaB,na je4unr Ao cara u4enru$uxoeanu
Ayan:F'il raHxu6urop oBux eH3uMa.

. Melly t4ctrLtruBatt4M AeprIBarrIMa, npeAcraBHrlqtl rI3 rpyne 8-xr.rgpoxcnx]rHonrrHa u Hr4TpoKcoJrlrHa noxa3anr,r cy
najr.r:paNeuujy cnoco6uocr uuxn6flquje le3oKcHplI6ouyr.rea:e I ucno,'r,nsll]r.r 5-15 rryra Hrrxe lCso Bpc,{Hocrr;r y
oArrocy ua pe$epeurulr nuxu6urop Kpr{cran Brrorrer.

. Tpu uajnoreuruuja npeAcraBHuxa 8-xu4poKcuxr4Ho,.r[1Ha r,r Hr{rpoKcoJlr4rra ne caMo Aa cy npeMa cnou uuxu6uropHoM
noreuqnja,ry npeMa gesoxcupu6oHyKnea3lr I uafluauru.na cBe Apyre Aepr.rBare o6yxnaheue oBoM rr{ceprauujoNl, eel'r

cy yje4no tr najnoreHruuju 4o ca4a npoHaf eruu uruxv6uropu le3oKcupu6ouyx,rea:u I y $oprun MaJrrrx ct{HrercKrrx
opraHCKr.lx MoneKyna.

Ouena ca\4ocranHocrr4 HayqHor pana KaHnHnara1,,.' ;iitt 1...,:,.1

Kouutcuja 3a oueHy n o46pauy /roKropcKe 4uceprauuje je xouc'raroBaJ'ra ra je ,4or<ropcxa gNcepraquja pe3ynrar
caMocrir,'rHor para AoKToparrAa roA crpyr{HuM HaI3opoM MeHropa npo$. Ip Arr4pr.rje lllue:rqepoouha.

Konracuj a sar<,rsyuyj e c.reAehe :

. fluceptaqlrja npe4craBJba opurr.rrtarltu r.t oaMocrul,'rHrl pa.q KaHAr.rlara.

. Hanucaua je y cKnary ca npono3l4llr.rjanta 3axoua o BItcoKoM o6pa:onarry, Craryrolr Yurlnep:r.rrera y Fluruy ll
Craryronr MeAuur.rncxor $ary,rrera y Hrzlry.

. CalpNaj gucepraquje oAroBapa Ha3L{By [r y cKnaIy je ca nperxolHo .qarr{M o6pas,roNemeM reMe.

. Pesy;rraru cy:uauaju[ 3a HayrrHy:aje4uuqy o qeMy cBeloqe ly6,ruronanrl paAoBu.
Konncuja 3a oueHy u og6paHy loKropcKe guceprauuje je je4uor:racHo 3aKJ.r,yrryna Aa AoKropaHA Muxajno fajuh
rtctry:H,aBa cBe ycnoBe u je4uor,racHo [oAHocI{ [o3LIrItBaH n:neruraj 3a .qoKropcKy lxceprarlujy no4 HacJroBoM

,,?luxu6uguja Ae3oKcuplr6ouyr,rea:e I u xcaHruu oKcrlAa3e xerepouuKnrrvunlr je4lrnemrrMa in vitro".

flaryn uuenonan a Konircuje
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