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CTAHOBUIIE

ot mpod. n-p Mpan IlenueB I'eoprueB nu, kareapa ,,@apmaxoniorusi, GU3HOJIOrUs Ha
KuBoTHUTE, OMoXumus U xumua", BM®, TpV, Crapa 3aropa, HayuHa cnenpansoct “@usuoiorus

Ha JKMBOTHUTE U YOBEKa"

OtHOCHO AMCEPTalMOHEH TPY/ 3a PUCHKAAHE Ha HayuyHaTa cTeneH ,,JIoKTop Ha HayKkuTe™
va Ttema ,JIPUIEJJHWM MUHINEHM HA BHOAKTHBHU JOBABKHW C ®UTOI'EHHHU
KOMIIOHEHTHU B PETIPOONYKTUBHATA CHUCTEMA" npeacraBen ot gon. A-p Enena
Kucranosa, kpM Karenpa "AKylmepcTBo, penpoayKiys ¥ penpoayKTUBHY Hapymenus", BM®,

TpV, Crapa 3aropa

IIpenu na 3amnoyHa U3s10KEHUETO HA CTAHOBUIIETO CU IO CHILECTBO Lie, oTOeexka (akTa,
4e JUCEPTALMOHHUAT TPYd W CBITBCTBALIMTE IO JOKYMEHTU Ca HAIBJIHO B CHOTBETCBHE C
M3HMCKBAHUATA HA HOPMATUBHUTE aKTOBE, BKJI. U [IpaBuiiH1Ka 32 pa3BUTHE Ha aKaJeMUYHMS CHCTAB
B Tpaxulicku ynusepcuret, Crapa 3aropa. IIpeacTaBeH € ¥ HYKHUAT JOKa3aTeJICTBEH MaTepuall,

BKJI. ¥ IGKJIapauys OT aBTOpa 3a I0CTOBEPHOCT Ha MH(opMausTa.
IIpoOnem 1 aKTYaJHOCT HA TeMAaTa HA AUCEPTAIIMOHHUS TPYJ

IIpu nyianMpase M NOArOoTOBKA Ha BCAKA HayuHa paboTa, BKJI. U JAMCEPTALMOHEH TPyJ, €
HeoOxXoauMo a uMa npobiiem. B ciryuas npobieMBT € ACCH: HEKOHTPOJIUPYEMOTO U NMPEKOMEPHO -
M3MO0JI3BaHE HA Pas3/IMYHU JICKApCTBEHU Ipenapatv, ocoOCHO aHTMOMOTUIM, KAKTO NPU YOBEKa
TaKa U 1pU KUBOTHUTE U Hanomenme OrPaHNYEeHMs 3a U3MOJI3BAHE HA XOPMOHAIHM Npenapary B
’KUBOTHOBBJCTBOTO. B Tasu Bpb3Ka Mpe3 MOC/EAHUTE FOJMHHI BCE NTOBEUE HAPACTBa UHTEPECA Ha
HayuyHaTa oOLIHOCT KbM pa3paboTBaHe Ha HOBU NpENapaTy OT paCTUTEJIEH Npousxo  noa popmara
Ha HaTypaJHu XpaduTesHu nobasku. [Tono6HM npenapatu HaMupar BCE I0-IUPOKO NPUIIOKEHUE
BKMBOTHOBB/ICTBOTO 3a CTMMYJIMPAaHe pacTexka 1 PasBUTUETO Ha NIOAPACTBAIIMTE KUBOTHHU KaKTO
M 3a oJ0OpsBaHe NPOLYKTUBHUTE KayeCTBa C LIEJ1 YBEJIMUaBaHe NPOAYKIMATA Ha MECO M MIISIKO.
B choTO BpeMme, W3MOJ3BAHETO HA HATYpajHU XPaHUTE]HM HOOABKM 3a CTUMYJIUpaHE Ha
PENPOAYKTUBHUTE KAauecTBa Ha XKHUBOTHUTE € TBBpAE orpanuueHo. ETo 3aio, Hamypam temara u
npobeMaTUKaTa Ha HaCTOSIIMS JUCEPTALMOHEH TPYA 38 MHOTO aKTyallHU, ThH KaTo JA0ONpHUHACH
3a U3sCHABAHE edexra Ha NPUIIOKEHUTE NOOABKM U TEXHUTE OMOJOrMUHO-aKTUBHM CBCTABKU

(nommdeHou, eceHIMaiH HEHACUTEH! MACTHU KUCEJIMHHU, BUTAMUHU, MUHEPAIU U Ap. ) BBPXY
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O

dyHKLpMsATA HA pETIPO/LYKTHBHATA CHCTEMA NIPH XKEHCKUTE U MBKKHMTE dKMBOTHH. BHCOKO OLieHABaM
u30paHus OT aBTOpa MOJAXOJ, 4 UMEHHO 13 TecTBa e(EeKTUTE Ha HATypajHWTe H00aBKHM NpH
pasjMYHY BUIOBE XKUBOTHHU (TIPOIYKTHBHH, 1a0OPaTOPHH), KOETO B CHUETAHHE C M3CJIEABAHUATA
in vitro, BbpPXY KJETBUHH KyNTYpH, JaBa MO-TONEMYU BBH3MOXKHOCTH 33 €Ha NO-3aabnboueHa
WHTEpIpeTalMss Ha TOJyYSHWTE pes3yiTaTé OTHOCHO MOBNWABAaHETO (yHKUuATa Ha
pEenpoAyKTUBHATA CHCTEMA U PENPOLYKTHBHUS MPOLEC KATO Lo, TO3M KOMIUIEKCEH MOAXOA €

0c00eHO BaXKeH 3a eIHA AUCEPTAL|s 3a M0JlyYaBaHe Ha HAYYHATA CTeMNeH ,, JIOKTop Ha HayKuTe".
Crpykrypa Ha AMcepTalHOHHUS TPYA

e orGenexa, ye mucepTalEaTa € MHOrO n00pe CTpyKTypupaHa ¢ HeOOXOAUMuUs GalaHC MEXTY
OTACJHUTE YaCTH U ChABPIKA BCHUKU pa3[ey KakTo CcleaBa: YBOJ; AHaIu3 Ha u3ClieABaHMs TI0
npoGnema (Jlureparypen nperien); Llea u 3anaum; Marepuan u metoau; PesynTati u JucKycus;
U3zBoaw; [Tpenopsku 3a npakrukata; Haydnu npunocy; CMCBK Ha MyOIMKALMKUTE U NPOSKTHTE

BBB Bpb3Ka C aucepTaumsiTa; JlutepaTypa v NpuloKEeHus.
YBoa, JuTepaTypen nperJiea, nea u 3axa4du

B yBOJa aBTOPBET € aHOHCHPaJ OCHOBHUS Npo0JIeM Ha JUCEPTALMOHHMS TPy, 8 HUMEHHO
HEoOXOMMOCTTAa OT NpHJATAHE HA PA3MYHK HATYpaTHW XpAHUTENHH J00aBKH 38 CTUMYJIUpaHe
¥ To00psBaHE HA PENPOAYKTHBHUTE KAuecTBa Ha JKMBOTHHTE HAa (OHA HA HAJONKEHHUTE
OrpaHMyYeHus OT M3MOJI3BAHETO HA XOPMOHAIHM TpEnapaTd ¥ HYTPUTHBHE AHTHOWOTHMIM B

JKHUBOTHOBBJICTBOTO.,

HM3ThKHATH ca CBIIO TaKa NPeUMCTBaTa Ha MHOTOKOMIIOHE HTHHTE HATypalHyu J00aBKH Ha
pacTuTeiHa OCHOBAa Karo adpoausualy ¢ Npsik eexT BBpXYy penpoAyKTHBHATA CHCTEMA M
HATYpaJIHH PACTEXHHW (AKTOPH C KOCBEHO MO3WTMBHO BIMSHME BBPXY penpoaykuusTa. B
NUTEpaTYpHUS Tperjiej € HampaBeH noApoOeH KPWUTHYEH aHaiM3 Ha HajuyHaTa HayyHa
uHdopMauys 1o npobieMuTe Ha aucepTalMoHHus TpyA. OOWo B auceprauusaTa ca uﬁTnpaHn
rojism Opoit nuTepaTypHu M3TOUHUIM — 447, GONLIHHCTBOTO, OT KOUTO ca oT nocaeanute 10-15
TOJMHH, KOGTO NOKa3Ba MHOIO J00paTa OCBEIOMEHOCT Ha aBTOpa Ha M3BECTHUTE Jocera eexTd
Ha M3MOJI3BaHKUTE B AMCEepTALMATa HATYpalHU PaCTHTENHU 100aBku. VI3BbpIleH e CpaBHI/ITeJIeH‘
aHanM3 Ha ChCTABa HA M3TIOJI3BAHKUTE NOOABKY M Ha CBHIBPIKALIMTE CE B TAX OHOJOTMYHO aKTHBHU

cyOcTanmy — nojueHON M, BUTAMUHY, MUHEpAi, MacTHH Kucenunu. OGBpHATO € Ccrenuanto



BHMMAHHUE Ha JIMIIcaTa Ha AOCTAaTbYHO JaHHM OTHOCHO BIISIHUETO UM BBPXY pPENpOAyKTHBHaATa

CHUCTEMA TIPU JKECHCKHUTE U MBXKKHTE )XKHBOTHH.

LlenTa Ha M3clieABaHUATA € TIPABUIIHO GOPMyYJIMpaHa U HaITbJIHO CHOTBETCTBA HA TEMATa Ha
aucepTauMoHHus TpyA. PaGoTHara xunore3a ChbAbpXKa B CUHTE3MpaH BUJ OYaKBaHUTE pe3yITaTu
OTHOCHO edeKTuTe Ha A00aBKKTe BHPXY PyHKIMATA HA penpoAyKTUBHUTE opradu. ITocrasenu ca
001110 5 rIaBHM 3a[a4M, YHETO M3IIbIHEHUE MrApAHTUpa NOCTUTAHETO Ha NOCTaBeHara uejl. MHoro
100po BrieuyaTJeHue TpaBU CHUETABAHETO HA M3CIEJBAHUATA in Vivo u in Vilro, XKOeTO AaBa
BB3MOXKHOCT 32 €JlHa [O-IMPOKa U T0-33bJI00YEHA IUCKYCHS Ha COOCTBEHUTE Pe3yITaTi KaKTo
HA HUBO OPTaHM3bM, Taka M Ha KJIETHYHO U MOJEKYISpHO-reHeTUIHO HuBO. Llle otOenexa, ye e
M3BBpIIEHA aJeKBaTHa craTucTHYecka o0OpaloTka Ha eKcnepHMeHTanHuuTe JaHHU, BKJI. M
TeCTBaHE 3a HOPMAJIHO panpejienieHue. B 3aBUCUMOCT OT TOBa Jalld JaHHHWTE Ca HOPMAJIHO WIIH
HEHOPMAJIHO pasnpefiesieHd ca u30paHu NOAKOAAINM TECTOBE 3a ONpeJeNisiHe CTaTMCTHYecKaTa
3HAYMMOCT Ha PA3IMKUTE MEXAY TPyIHTe, KOETO € rapaHiys 3a JOCTOBEPHOCTTA Ha ﬁonyqeume
pesyaraTu. M3BbplueH e ChIo Taka U KOpeJlalMOHEeH aHallu3 Ha CTOMHOCTUTE Ha napéuvleTpuTe oT

OT/IEIHUTE U3MepaHHs KaKTo U 0MOH(DOPMALMOHEH aHalIu3.
Pesyaratu u auckycust

TTonyuenute pesysratu ca MHOro aoGpe osarneneHu (47 durypu u 29 tabnuum) u
noApo0HO M KOMIIETEHTHO OTIMCAaHK B TEKCTa. B ChIOTO BpeMe, aBTOPBT € u3bpan BapuaHTa Ja
npejcTaBy pasjenure ,,Pesynratu u ,,Jluckycus® saequo. He ro orurraM Karo rpeuika, HO Oux
npeanoye Te Aa ca JaJIeHO OTAEJHO, KAKBMTO Ca M3UCKBAHMSATA B [IOBEUETO PEHOMUPAHH HayYHH
cnucanus. OlEHABAM BMCOKO TNpUIIOXKEHHMs OT Jou. KucraHoBa NOAXOA TpU ONKMCBaHe Ha
pe3yJTaruTe, a MMEHO 0T 00W0TO KbM 4acTHOTO. ITHpBO ca mpejacTaBeHH eKCEpHMMEHTAIHUTE
JIAHHHU OT yCTAHOBEHUTE CUCTEMHH eheKTH Ha HaTypaJiHuTe 100aBKH HA HUBO OPraHM3bM C aKLEHT
BBPXY peNpodyKTHBHATA CHUCTEMa HA JKEHCKM M MBKKM JKMBOTHM OT DAa3IMYHM BUJOBE,
HI0C/IeiBaHM OT JJAHHHU 32 MUTOXOHJPUHUTE U MOJIEKYJISIPHO- TEHETHYEH aHajIu3 Ha eKCTpecHsTa Ha
Pas/MYHKM TeHH B TOJIOBM KJIETKHM C NPSIKO OTHOLIGHHE KbM rameroreesara. Taka Hanpumep,
YCTAHOBEHO € TOJOXMTEJHO BJMsHME Ha HaTypalHuTe A00aBKM (CIMpyIuHa, aydepTu,
TpuOECTan 1 XOMOreHaT OT ThPHEBHU JIAPBH) CbC CXOJEH ChCTaB 110 OTHOLIEHHME Ha PUTOreHHUTE
CBCTABKM NPH MBIKKH M JKEHCKH JKHBOTHH BbPXY XOPMOHAIIHMA CTAaTyC (€CTPa/lkoi, POrecTepoH,

JIENTHH, TpeliuH), ramerorexesara (pasmep u Opoii Ha domukynute, Opoil 0BOJIMpATH OOLMTH,



KauecTBa Ha FaMETUTE M Ip.), KAKTO U BBPXY CHCTOAHUETO HA eMOpPUOHHUTE ¥ OpOs Ha POACHUTE M
ouenenute npuivionn). Iposenenure in vivo (SiuHuIM) ¥ in vitro (knerbuna nunusa NIH/3T3 na
MUIOM eMOpHoHaniHu (uOpo6NacTH) H3CIeIBaHMs MOKa3BaT, ue HaTypalHuTe J00aBKu
cnupynuna, npoButE10%Cynep ¥ OperoHuH noBMIIaBAT (YHKIMOHANIHATa AKTUBHOCT Ha
MUTOXOHIpUKTE Karo yBenudasaT 6pos konus Ha MTIIHK u akTuBHOCTTA ¥ €KCIIPECHSTA Ha HAKOH
KJIFOYOBM MUTOXOHPHATIHU €H3MMH OT OKUCIHTENHOTO (ocopunupare (nuroxpom C oxcunasa
¥ HUKOTHMHAMHUI aJeHMH IWHYKIEOTHI JAexujporeHaza 1) ¥ OKHCIMTEIHO-PEAYKIMOHHUS
MOTEHIIMA HA MUTOXOHIPHUTE ¥ MO TO3U HaYMH MOBUILNABAT KAYE€CTBOTO MONYYEHUTE TaMETH.
ITonoGen nosutueH epeKT BHPXY MUTOHAPUHUTE Ha GUTOTCHHHUTE N0OABKH € YCTAHOBEH M B in
Vitro u3ClieIBAHUATA Ha CIEPMATO30MIUTE Ha HEPE3H U KOYOBE ITPH ChXPAHEHHETO MM B OXJIAZICHO
CBCTOSIHME, M3Pa3sBallo Ce B 3ana3eHa MOABWKHOCT W OIUIOAMTENIHAa crocoOHOCT. [laHHUTE OT
MOJIEKYJIIpHO-OuonornyHuTe aHanusu upes real time RT-PCR noka3ssar, ue u TpuTe M3MOJI3BaHU
npenapatu - CnupynuHa, BemoXep6T u xomoreHaT oT ThpTeeBM JIapBU MOBMINABAT I'€HHATa
eKCrpecHs Ha [Ba BaXKHHU 32 Pa3BUTHETO W 3peeHeTo Ha GonuKynute pactexHu dakropu - GDF9
1 BMP15 B ooLMTUTE ¥ B KyMYJIYCHUTE KJIETKH Ha 3aliliy ¥ cBHHe. BaxHo e fa ce orbenexu, e
cTUMyUpamus eekt Ha Te3u npenapatu ocseH Ha PHK HUBO € I0Ka3aH HMYHOXUCTOXUMHYHO U
Ha NPOTEMHOBO HMBO. B omurtu in vifro ¢ JBe KICTBYHM JIMHMM — MHUIUM €MOPHOHAIHHU
¢ubpodnactu (MEFs) u NIH/3T3 ca ycraHOBeHH [030BO 3aBMCHMH €(QEKTH Ha OPETOHMH
(nonudenon) Bepxy ekcnpecuss Ha Hikoun JIHK mermntpancdepasu Kato BaXHHU TFeHHM 32

CIHUICHECTHYHHU NMOBIIMABAHUA, BKJI. 1 OT HAaTYpPaJIHU 61/1011063BKI/I.

CrenjpajHO BHUMaHUe UCKaM 1a 00bpHA Ha U3BBPIICHHS OT aBTOpa 6MoMH(pOpPMaLMOHEH
aHalM3 Ha TEHWTe ¢ NPOMEHEHA eKCHpecHs B AMYHULMTE clej Bb3JAeHCTBHETO ¢ OMOJOTUYHO
aKTMBHMTEe A00aBKu. BBBeXaaHeTo Ha COOCTBEHUTE EKCINEPUMEHTATHW JaHHU 3a TEeHHata
eKCIIpecHs Ha BayKHMTE PETyJIaTopH Ha PasBUTHETO U 3peeHeTo Ha donukynurte - GDF9 u BMP15
kakTo u Te3u 3a JIHK metuntpancepasute B pasiuuHu on-line eneKTpoHHU niaTdopmu ¢ 6asu
JIAHHM TO3BOJIABA J1a CE€ YCTAHOBST CIOJKHUTES B3AUMOBPB3KM U B3aUMOOTHOIUEHHSA MEXIY TE3U
reHd ¥ KOJMPaHWTe OT TAX MPOTEHHH C TEHHUTe eKCIpecHd Ha 3HauuTeNeH Opoii
TPaHCKPUNIMOHHY (HaKTOPH, MMALIY MPSKO OTHOLIEHHE KbM (QyHKLMATA Ha siuHumTe. Benuko
TOBa J]aBa BE3MOJKHOCT 32 MPOrHO3MpaHe Ha HaclIeIABAHETO OT CIEABAlIOTO MOKOJCHHE )KUBOTHH
Ha MPOMEHUTE B €KCIIPECHsTA HA Te3W I'eHM U NMO-ToueH u360p Ha n00aBKy 3a MOBIMABAHE Ha

KOHKpPETEH NPOLIEC, Hamp. pacTeXK U 3pECHC Ha cbonm(yn, raMeTorcHe3a, KaueCTsa Ha raMCeTUTE U
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np. Jluckycusita Ha IMCEPTALMOHHUS TPYJ € HalMcaHa MHOrO KOMIIETEHTHO ¢ HeoOXoxumata
3aBN6OUEHOCT M KPUTMYHOCT Tpu oOsicHeHMATa Ha coOcTBeHuTe pesynrtatd. Ilomydenure
eKCIIePMMEHTAIHH JaHHH B IHUCEPTAIMOHHMS TPYJL Ca MHOTO YMEJIO MHTepIpeTUPaHu Ha oHa Ha
M3BECTHOTO 0 MOMEHTA OTHOCHO BIMSHUETO. HA U3CJIeABaHUTE JOOABKM U TEXHUTE OHOJIOrOYHO
aKTHBHM CBCTaBKH BHPXY (QYHKLMATA Ha pellpoAyKTHBHATa cuctemMa. Tosa JI0 rojsiMa CTelleH ce
JBJDKA Ha u30paHus OT aBTOpa MOAX0/, KOWTO Beye ONucax Mo-rope, a UMEHHO ChYeTaBaHETO Ha
U3CIIEABAHUSA in Vivo TIpH Pa3iiuHU BUIOBE JKMBOTHHU C W3CIEIBaHMs i1 Vilro BBPXY KIETBYHH
KYJITYPH KaKTO OT PelpoAyKTHBHMTE OPraHu Ha )KMBOTHMTE TaKa M FOTOBM KJIEThYHM JUHUM OT
mumkn. THH KATO MHOTO OT PE3yNITaTUTE ca IOIyYEHH 3a IPBB BT B TOBA U3C/ICABaHe, BUCOKO
OlIEHABAM YMEHMSATA HA aBTOpA J1a JaBa aJeKBaTHH OOSCHEHHs Ha YCTAHOBEHHUTE Hay4YHU (axru,
KaKTo U Ja (opMysiMpa CHOTBETHM XMIOTe3W. ToBa HEMMHYEMO JONpHHAcs 3a IMO-IIBJIHOTO
U3SACHSABAHE HA KIETHYHUTE U CYOKJICTBUHUTE MEXaHU3MU, Ype3 KOUTO U3TIOJI3BAaHUTE HATYpaIHU
I00aBKM CTUMYJIMpAT (YHKUMSATA Ha pPeNpoldyKTMBHWTEe opranu. HamnpaBenute wu3BoIu ca
KOHKPETHH M HETIOCPEACTBEHO NMPOM3THYAT OT Noiy4yeHuTe pesyntaru. I[IpueMam HalpaBeHUTE
TMPMHOCH, KOWTO MpeICTaBAT B OCOOIICH BMJ HAayyHaTa WM Hay4HO-TIPUIOXKHATa CTOMHOCT Ha
IIOCTMIHATOTO B JucepTaloHHus Tpy . Kato uneH Ha Pasmupenus cbBET Ha KaTepaTa BUKIAM,
ye pou. KuctaHoBa ce e choOpasuna ¢ MHOrO OT HalpaBeHWTe OENeXKH W TPENOPBKH.
ApTopedeparhT 0Tpa3siBa TOUHO MOJTYYECHUTE B JUCEPTAMATA PE3YNTATH U HANPaBEHUTE U3BOAHU

¥ IIPUHOCH.

Haii-BaXXH! MHAMKATOPY 3a KayecTBaTa Ha BCEKH JMCEPTAlMOHEH TPYJ ca CBBP3aHUTE C
HETo MyONMKAIMK, PECTIEKTUBHO CIIMCAHMATA, B KOMTO ca MyONMKyBaH! U TAXHATA LMTHPYEMOCT.
B Tasu BpB3Ka e otOenexka, ye Joul. KucraHoBa npexnctaps 12 myOGnukalliy KaTto BCUYKM ca B
crMcaHus uHIexcupanu u pedepupanu B Web Science wmu Scopus. Illect ot cratuure ca B
criucanus ot Q1 u enna B Q3. B ciucanusrta ¢ U@ u SJR ca obwo 9 my6nuxanuu. Crenuanto
BHMMaHMe MCKaM 1a 00bpHa Ha (akTa, ye VD Ha crincaHusTa € BUCOK U Bapupa ot 0,492 5o 5,94,
KOETO I0 Ge3CNopeH HaunH NOKa3Ba BUCOKaTa Hay4yHa CTOWHOCT Ha IOIyYeHUTe B aucepTalusiTa
pesynrary. B Ta3u BpB3Ka HeciywaiiHO OT pejcTaBeHuTe 18 nutupanus, 16 ca B criucaHus, KOUTO
ca uHexcupanu u pedepupanu B Scopus um Web Science. ABTOpbsT uma 15 yuactus (1oxnanu
¥ NOCTEPH) HA MEXKAYHapoIHM HaydyHH GOpYyMH B CTpaHaTa M WyKOHMHA, B T. Y. 2 IUICHApHH
Joknaga. Mma u 2 3anureHun v NIpU3HaTH NaTeHTa ¢ MaTepuany oT JUcepTalysaTa CbOTBETHO IIpe3

2019 r. 1 2020 r., KOETO € MHOTO AOOBP aTecTaT 3a HayYHO-TIPUJIOKHHUSA XapaKTep Ha MPOBEICHUTE
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U3C/eBaHUA U NOJiydeHUTe pesyntatd. MHoro no0po BhHeuaTieHus NpaBu (akTbT, ye JAOLL
Kucrtanosa yuacta B 001110 6 HayuyHM npoekTa (Ha 4 OT TAX € Hay4yeH pbkopoauren) kbM BAH,

MOH u ®HU ¢ mMHoro n06po ¢uHaHCUpaHe U NPSAKO CBBP3aHU C TEMATUKATA Ha AUCEPTaLMATA.

B zaxntouenue, cuuTamM, ye MOCTaBeHATa LieJl € yCMelmHO u3mbiHeHa. 1o cTpykTypa u
ChABPKAHUE JUCEPTALMOHHUAT TPYH, OTFOBaps HAIbHO Ha U3UCKBaHUATA Ha 3aKOHa 33 Pa3BUTHE
Ha akajeMuuHus cbcTaB B PenyOauka bbarapus, IlpaBunHuka 3a HEroBOTO NPUNIOKEHUE U
IIpaBunHuka 3a pa3BUTHE HA aKaJJIEMUYHUS CHCTaB B Tpakuiicky yHUBEPCUTET 3a Hay4yHaTa CTENeH
»dloOKTOp Ha Haykute". Ilon. KucTtaHoBa mnokpuBa HambjiHO ,,MUHUMalHUTE HALMOHAIHU
u3cukBanus“ B Hayuna o6nact 6. ArpapHu Hayku U BeTeépyHapHa MEAULMHA, NPodecHOHaTHO
HanpaslieHue 6.4 BerepuHapHa MeQUUMHa KakTo kKato o6y 6poit Touku (527.7), Taka U Kato
TOUKM IO Ipyly NOKa3aTeny 3a HayuyHarta crenieH "Jloktop Ha Haykute". Hanpasenu ca peauua
OpUTMHAIHU MPUHOCU C BAXHO HAYYHO-TEOPETUYHO U HAyYHO-TIPUJIOXKHO 3HAUEHHE OTHOCHO
BIIMSHUE Ha pa3iM4HUTE HATypajiHu HYTPUTUBHU NOOABKU BbpPXY pelpoAyKTHBHATa CHCTEMa Ha
JKUBOTHM OT pasiM4HU BUAOBE. AKLUEHTBT € IOCTaBeH Ha U3fACHABaHE KIETBbUHUTE U
CYOKIEThUHUTE MEXaHU3MM, Ype3 KOUTO OUONOrMYHO-aKTMBHUTE CBHCTaBKM (MonugeHoNY,
AQHTHOKCUJIAHTH, HEHACUTEHU MAaCcTHU KUCEJIMH KUCENUHY, BUTAMUHU MUKPO- U MakpOeJEMEHTH)
CTUMYJIMpaT GYyHUMATA Ha AMYHULIMTE U Ka4eCTBaTa Ha FraMeTUTe NIPU MBKKU U JKEHCKM XKUBOTHMU.
Iy6aukanuuTe Mo qUCEepPTALMOHHUA TPy ca B ClIeUMal3UpaHy HayuHU U3JaHus, UHAESKCUPaHU
u pedepupanu B cBeToBHUTE 6a3u naHHM Web of science 1 Scopus U ca ¢ BUCOK UMNAKT (HaKTop
WM MMIAaKT PaHr Kato ca NOJAY4WId U TOJsAM Opod LMTUpaHusd B pEHOMMUpaHU CIUCaHMs,
BBIIPEKH CPaBHUTENIHO KpPaTKUA MEpUOA Clell TAXHOTO myOaukyBaHe. ETo 3amo, nasam
NOJIOJKUTENIHA OLIEHKa Ha MPOBEJCHUTE M3CHEIABaHUA U NOJNy4EHUTE B JAMCEPTALMOHHUS TPy
pesynTaTy U Lie riiacyBaM ,,3a'" npuchikIaHe Ha HAYIHATa cTeneH ,,/JlokTop Ha HayKkuTe' Ha
aou. Ejxena Kucranosa B npodecroHanHo HanpasneHue 6.4.BerepunapHa MequuyHa U Hay4Ha

obaact 6.ArpapHy HayKu U BEeTEpUHApHA MEMLIMHA.

27.07.2022 r.

Crapa 3aropa (npog. n-pHsan IleHues nH)



-
£

TPARVIICKY YAVBEPCHTET

OPINION

of Professor Ivan Penchev Georgiev, DVM, DSc from the Department of
»Pharmacology, physiology of animals, biochemistry and chemistry", Faculty of Veterinary
Medicine at Trakia University, Stara Zagora, scientific specialty “Physiology of animals and

human®

Concerning: DSc thesis for awarding the scientific degree “Doctor of Sciences” titled
“TARGETS OF BIOACTIVE ADDITIVES WITH PHYTOGENIC COMPONENTS IN THE
REPRODUCTIVE SYSTEM” presented by Associate Professor Elena Kuzminichna Kistanova,
PhD at the department of “Obstetrics, Reproduction and Reproductive disorders”, Faculty of

Veterinary Medicine at Trakia University, Stara Zagora.

~ Before the presentation of my opinion in essence, I will point out the fact that the
dissertation and accompanying documents are fully in accordance with the requirements of the
normative acts, incl. and the Regulations for the Development of the Academic Staff at Trakia
University, St ra Zagora. The necessary evidentiary material has ‘been also presented, incl. and a

declaration by the author about the reliability of the information.
Problem and actuality of DSc thesis topic

When planning and preparing any scientific work, incl. and dissertation, it is necessary to
have a problem. In this case, the problem is clear: the uncontrollable and excessive use of various
medicinal preparations, especially antibiotics, both in humans and in animals, and the imposed
restrictions on the use of hormonal preparations in animal husbandry. In this regard, in recent
years, the interest of the scientific community to developing new preparations of plant origin in
the form of natural food additives has been growing. Such preparations are increasingly used in
animal husbandry to stimulate the growth and development of young animals, as well as to
improve productive qualities in order to increase the production of meat and milk. At the same
time, the use of natural nutritional supplements to stimulate the reproductive qualities of animals
is too limited. Therefore, I find the topic and issues of the current DSc thesis very relevant, as it
contributes to clarifying the eff_ec"t of applied supplements and fheir biologically active
ingredients (polyphenols, essential unsaturated fatty acids, vitamins, minerals, etc.) on the

function of the reproductive system in female and male animals. [ highly appreciate the approach



chosen by the author, namely to test the effects of natural supplements in different types of
animals (livestock, laboratory), which, combined with in vitro studies, on cell cultures, gives
greater opportunities for a deeper interpretation of the obtained results regarding the influence on
the function of the reproductive system and the reproductive process in general. This complex

approach is especially important for a dissertation to obtain the scientific degree "Doctor of

Science".
Structure of the DSc thesis

I will note that the dissertation is very well structured with the necessary balance between the
individual parts and contains all the sections as follows: Introduction; Analysis of research on the
problem (Literature review); Purpose and tasks; Material and methods; Results and discussion;
Conclusions; Recommendations for practice; Scientific contributions; List of publications and

projects related to the dissertation; References and appendixes.
Introduction, literature review, aim and objectives

In the introduction, the author announced the main problem of the dissertation work,
namely the need to apply various natural nutritional supplements to stimulate and improve the
reproductive qualities of animals against the restrictions imposed by the use of hormonal
preparations and nutritional antibiotics in animal husbandry. The advantages of multicomponent
natural plant-based supplements such as aphrodisiacs with a direct effect on the reproductive
system and natural growth factors with an indirect positive influence on reproduction have also
been highlighted. In the literature review, a detailed critical analysis of the available scientific
information on the problems of the dissertation has been done. In total, a large number of literary
sources are cited in the dissertation - 447, the majority of which are from the last 10-15 years,
which shows the very good awareness of the author about the hitherto known effects of the
natural plant supplements used in the dissertation. A comparative analysis of the composition of
the additives used and of the biologically active substances contained in them - polyphenols,
vitamins, minerals, fatty acids - was carried out. Special attention has been paid to the lack of

sufficient data regarding their influence on the reproductive system in female and male animals.

The purpose of the research is correctly formulated and fully corresponds to the topic of

the DSc thesis. The working hypothesis assumes in a synthesized form the expected results



regarding the effects of supplements on the function of the reproductive organs. A total of 5 main
tasks have been set, the implementation of which guarantees the achievement of the set goal. A
very good impression is made by the combination of in vivo and in vitro studies, which enables a
broader and more in-depth discussion of the own results both at the level of the organism and at
the cellular and molecular-genetic level. I will note that adequate statistical processing of the
experimental data was carried out, incl. and testing for normal distribution. Depending on
whether the data are normally or abnormally distributed, appropriate tests were chosen to
determine the statistical significance of differences between groups, which is a guarantee of the
reliability of the results obtained. A correlation analysis of the parameter values between

individual measurements as well as a bioinformatics analysis was also performed.
Results and Discussion

The obtained results are very well illustrated (by 47 figures and 29 tables) and described
in detail and competently in the text. At the same time, the author chose the option to present the
Results and Discussion sections together. I don't take it as an error, but I would prefer that they
were given separately, as it is required in most reputable scientific journals. I highly appreciate
the approach applied by Assoc.Prof. Kistanova for describing the results: moving from the
general to the particular. First, the experimental data from the established systemic effects of
natural supplements at the organismic level has been presented with an emphasis on the
reproductive system of female and male animals of various species, followed by mitochondrial
data and molecular genetic analysis of the expression of various genes directly related to germ
cells and gametogenesis. For example, a positive influence of natural supplements (Spirulina,
Aufertin, Tribestan and drone brood homogenate) with a similar composition in terms of
phytogenic ingredients was found in male and female animals on the hormonal status (estradiol,
progesterone, leptin, ghrelin), gametogenesis (size and number of follicles, number of ovulated
oocytes, quality of gametes, etc.), as well as on the embryo quality and the number of born and
surviving offspring. In vivo (ovary) and in vitro (NIH/3T3 mouse embryonic fibroblast cell line)
studies have shown that the natural supplements Spirulina, ProvitE10%Super and oregonin
increase the functional activity of mitochondria by increasing mtDNA copy number and the
activity and expression of some key mitochondrial enzymes of oxidative phosphorylation

(cytochrome C oxidase and nicotinamide adenine dinucleotide dehydrogenase 1) and the redox



potential of mitochondria and by this way to increase the quality of the obtained gametes. A
similar positive effect on the mitochondria of the phytogenic supplements was also found in the
in vitro studies of the spermatozoa of boars and rams during their storage in a cooled state,
expressed in preserved motility and fertilizing ability. The data from the molecular biological -
analyzes by real time PCR show that all three used additives - Spirulina, VemoHerbT and drone
brood homogenate increase the gene expression of two growth factors important for the
development and maturation of follicles - GDF9 and BMP15 in oocytes and in the cumulus cells
of rabbits and pigs. It is important to note that the stimulating effect of these preparations, in
addition to the mRNA level, has been proven imrhunohistochemically at the protein level. In
vitro experiments with two cell lines - mouse embryonic fibroblasts (MEFs) and NIH/3T3 have
been established a dose-dependent effects of oregonin (polyphenol) on the expression of some
DNA methyltransferases as important genes for epigenetic modulations, incl. and from the side of

natural bio-additives.

I would like to draw a special attention to the author's bioinformatic analysis of genes
with altered expression in the ovaries after exposure to biologically active supplements. The
introduction of the own experimental data on the gene expression of the important regulators of
follicle development and maturation - GDF9 and BMP1S5 as well as those on DNA
methyltransferases in various on-line electronic database platforms allows to establish the
complex interrelationships and relationships between these genes and the encoded of these
proteins with the gene expressions of a significant number of transcription factors directly related
to ovarian function. All this allows predicting the inheriting in the next generation of animals the
changing in the expression of these genes and doing a more accurate choice of additives,
influencing a specific process, e.g. follicle growth and maturation, gametogenesis, gamete
qualities, etc. The discussion of the thesis is very competently written with the necessary depth
and criticality in the explanations of the own results. The obtained experimental data in the
dissertation are very skillfully interpreted against known to date data regarding the influence of
the studied additives and their biologically active ingredients on the function of the reproductive
system. This is possibly due to the author's chosen approach, which I have already described
above, namely the combination of in vivo studies in various animal species with in vitro studies |
on cell cultures from both animal reproductive organs and ready-to-use mouse cell lines. Since

many of the results were obtained for the first time in this study, I highly appreciate the author's
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skills to provide adequate explanations of established scientific facts, as well as to formulate
relevant hypotheses. This inevitably contributes to a more complete elucidation of the cellular
and subcellular mechanisms by which the used natural additives stimulate the function of the
reproductive organs. The drawn conclusions are specific and have directly derived from the
obtained results. I accept the contributions, which present in a generalized form the scientific and
scientific-applied value of dissertation achievements. As a member of the Extended Council of
the department, I would like to note that Assoc. Prof. Kistanova complied with many of the
comments and recommendations made during the discussion. The self-abstract accurately reflects

the results obtained in the dissertation as well as the made conclusions and contributions.

The most important indicators of the quality of each dissertation are the related
publications, respectively the journals, in which they were published, and their citation rate. In
this regard, I will note that Assoc. Prof. Kistanova presents 12 publications, all of which are in
peer-reviewed journals indexed in Web Science or Scopus databases. Seven of the articles are in
Q1 journals and one in Q3. There are a total of 9 publications in journals with IF and SJR. I
would like to pay special attention to the fact that the IF of the journals is high and ranges from
0.492 to 5.94, which indisputably shows the high scientific value of the results obtained in the
dissertation. In this regard, it is no coincidence that of the 18 citations presented, 16 are in the
peer-reviewed and indexed in Scopus or Web Science journals. The author has 15 participations
(reports and posters) at international scientific forums in the country and abroad, including 2
plenary reports. There are also 2 recognized patents on the results included in the dissertation in
2019 and 2020, respectively, which is a very good certificate for the scientific-applied nature of
the conducted research and obtained results. A very good impression is made by the fact that
Assoc.Prof. Kistanova participated in 6 scientific projects (four she supervised) at BAS, MES and
FNI with very good funding and directly related to the subject of the dissertation.

In conclusion, I consider that the set goal has been successfully fulfilled. In terms of
structure and content, the dissertation fully meets the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria, the Regulations for its
Application and the Regulations for the Development of the Academic Staff at Trakia University
for the scientific degree "Doctor of Sciences". Assoc. Prof. Kistanova, PhD fully covers |

"Minimum national requirements" in Scientific area 6. "Agricultural sciences and veterinary .



" medicine", professional direction 6.4 "Veterinary medicine” both as a total number of points
(527.7) and as points by groups of indicators for the scientific degree "Doctor of Sciences". A
number of original contributions with scientific-fundamental and scientific-applied importance
regarding the influence of various natural nutritional supplements on the reproductive system of
animals of various species has been achieved. The focus has been placed on clarifying the
cellular and subcellular mechanisms, through which the biologically active ingredients
(polyphenols, antioxidants, unsaturated fatty acid acids, vitamins, micro- and macroelements)
stimulate ovarian function and gamete qualities in male and female animals. The publications
related to the DSc thesis were published in specialized scientific journals, peer-reviewed and
indexed in the global databases Web of science and Scopus with high impact factor and/or impact
rank, having also a large number of citations in renowned journals, despite the relatively short
period after their publication. Therefore, I give a positive assessment of the conducted research
and obtained in the dissertation results and I will vote "YES" awarding the scientific degree
"Doctor of Sciences" to Assoc.Prof. Elena Kistanova, PhD in professional direction

6.4."Veterinary medicine" and scientific area 6. "Agrarian sciences and Veterinary Medicine".

27.07.2022 . Signature:

Stara Zagora (Prof. Ivan Penchev, DVM, DSc)



