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CTAHOBHIIE
OTHOCHO JHCEPTAaLHOHEH TPYJ Ha TeMa

HIIPUIEJTHH MUIIEHUA HA BUOAKTHBHH TOBABKH C ®UTOT'EHHU
KOMIIOHEHTH B PEITPOAYKTUBHATA CUCTEMAX,

Ipencrasen ot gou. Enena Kysmunununa Kucranosa

3a MPUCHXK/IAHE Ha HAyYHa CTENEH ,,JOKTOp Ha Haykure”, Hayuna oGmact 6.0, ArpapHn HayKu i

BeTepuHapHa MeauLuHa, [Ipodecnonanuo Hanpasnenne: 6.4 BetepunapHa MeauIuHa

Ot 1o, 1-p Aurton JIazapuHOB AHTOHOB, KaTe/pa ,,AKYIIEPCTBO, PENPOLYKLHS U PENPOLYKTHBHH

HapymeHus“, Betepunapromenuuuncku daxyaret, Tpakuiicku yHusepcureT, rp. Crapa 3aropa.

Ha ocrosatue 3anoses Ne1850/15. 06. 2022 r. na Pextopa Ha TpakuiCKit yHHBEPCUTET €
omnpeNiesIeHO Hay4HO XypH, koeTo Ha 28. 06. 2022 r. npoBesie mbPBO 3acefaHue, Ha KOETO 61X

n30paH 3a M3rOTBIHE Ha IUCMEHO CTaHOBHIIIE.
AKTYyaJIHOCT HA TEMATA

I1pe3 nocnenHuTe neceTuneTHs ce HabMoIaBa HHTEH3UBHO yBeIMYaBaHe HaceJeHHUETO Ha
IUIAHETaTa, ChIIPOBOJIEHO OT YBEJIMUYEHH XPAHUTENHU HYXIU. TOBa € CBBP3aHO C HAYYHO ThPCEHE
Ha peLIeHus], CBbP3aHH ChC CTHMYJHPAHE MPOJYKTHBHOCTTA M PENPOAYKIHATA HA XUBOTHUTE C
Oe30nacHHU 3a 37paBeTo OHONOrHYHO aKTHBHHU BELIECTBA. B npeioxKeHus TucepTalluoOHEH TPy ca

-0GO0LIEHH pe3yNTaTH OT 3a/(bJA00UEHH HAYYHO-NPUJIOKHA U3CIE/[BAHAS HA Bb3IEHCTBHETO Ha
pa3siMyHM HaTypamiHd OWOaKTHBHH JOOaBKH TIpH - KNETHUHA Moaenu, JabopaTopHH U
CEJICKOCTOMAHCKU JKUBOTHM (MMIIKM, 3allid, CBHHE, OHBONM, HEpe3d M KOYOBE), KOHTO

apryMEHTHPAT aKTyaJJHOCTTa Ha JUCEPTALOHHATA TEMA.
Crpykrypa Ha AucepTranusaTa

[IpencTaBeHUAT qUcepTALMOHEH TPYH € CTPYKTypHpaH BbpXy 216 cTpaHuiy: aGCTpakT -2
CTp.; ChbKpalIEHHs M CHMBOJH, M3IOJ3BaHW B Tekcta — 1 cIp.; yBOA — 3 CIp.; aHAIM3 Ha
HM3CJIeIBaHMs IO poOJieMa UM JIUTepaTypeH nperien — 29 cTp.; LUel U 3a/[a4u — 2 CTp.; Marepual
1 MeTo | — 19 cTp.; pe3yNTaTé U JUCKycHs — 76 CTp.; HACOKH M NEPCIEKTUBHU 33 U3CJIEIBAHM Ha

HaTypaJHu OHOJ06aBKY C MOTEHLMAN 3@ PENPOIYKTHBHATAa CHCTEMA — 3 CTp.; H3BOJM — 3 CTP.;



TpenopbKy 3a MpakThkara — 1 CTp.; HAyYHW NMPUHOCH — 8 CTP.; CHMCHK Ha MyGIMKALMUTE

TNPOEKTUTE BB BPB3Ka ¢ AUCEpTaluaTa — 3 CTp.; AUTEPATypa -34 CTp.; mpuiioxkeHus 21 c1p.
AGCTpaKT M YBOJ

Tyx wu3uepnatenHo ca IOCOYEHM MOTHBUTE 32 W3BBpLIBAHE HA H3CICABAHMATA 3a
CTHMYJIMpaHe Ha PpENpoAYKLMATa 4Ype3 HaTypalHH OHOJNIOTMYHO aKTHBHH BEILIECTBA Ype3
NofoOpsBAHE Ha PENpOAYKTHBHOTO 3/paBe M ONTHMM3MPaHe Ha XPAHHTENHHTE DECYpCH,

peduiekTupamy BBPXY PeNpoyKTHBHOTO 3[paBe Ype3 LSIOCTHOTO CHM BB3JICHCTBHE BBPXY

opranusma.

AHanu3 Ha M3CJIeJBaHusI 10 NPo6JeMa WM JIHTePATyPEH mperJesn

IToapoGen u uzyepnareseH e, 6asupaiiku ce Ha 447 nyGauKanuu, OT KOMTO caMo 5 Op. Ha
KupunLa (1 oT Tax aucepTanus Ha GBArapeku €3uk) u 442 6p. Ha natununa. HaBnusaliku B To3u
paszies1 He MOXKE 1a HE HU HalpaBK BlieyaTiieHne GakThT, ye 256 OT UMTHPaHUTE HAyYHHU TPya ca
ny6nukyBanu ciej 2010 r. ToBa spKko MoJuepTaBa aKTyajJHOCTTa Ha NMpPo0ieMaTHKara, ¢ KOeTo
3aIi04YBa CaMUAT pa3zen. I/Izm,puien € KaueCTBEH CPaBHUTEIIEH aHaJIN3 Ha U3CIIEIBAHITE TIPHPOAHU
nobaeku CripynuHa, Bemoxep6T, ITpoButE10%Cynep, xomoreHar ot TBPTECBH JIaPBH,
AyGepTHH 1 OpEroHuH, NoAYepTaBaiiki GMOAKTUBHUTE CYOCTAHIMH, ChIBPXKAIIM CE B TAX, KaKTO

¥ BJIMSTHUETO MM BBPXY PeNPOAYKTHBHUSA IIPOLIEC.

AHanu3bT Ha JIUTEpaTypara € W3BBPIIEH ¢ rojsMa MpPEeL3HOCT, MOKa3Balma OTIMYHO
N03HaBaHe CHCTOSHUETO Ha mpobjieMa M € T03BOJIMJIO Ha aBTopKara Jo0pe Ja apryMeHTHpa

paspaboTkara Ha u30paHara TeMa.
Ilea u 3agauun

Bb3 OCHOBa Ha aHajM3a OT JOCETalIHUTE M3CJEIBaHUA M MOJIyYEeHHTE DPE3YNITaTH €
dbopmynupaHa TeOpeTHYHa XMIOTE3a 3a HCOﬁXO,HI/IMOCTI‘a ‘0T I0-33ABJI00YEHOTO NMpOYyYBaHE Ha
HyTpureHoMuus edekt Ha GUTOreHHUTe GHOAKTUBHM CYOCTaHUMK B Pa3iNdHU OPraHM ¥ THKaHH
Ha OPraHu3Ma ¥ pasKpvBaHe Ha TeXHUTE BB3MOXKHOCTH 1@ BIMSIAT BBPXY NEHHATa EKCIIPECHs KbM
110-100p0 penpoAyKTHBHO 3/IpaBe, yCTOHYMB MIMYHHUTET U aICKBaTHH PEaKIK Ha CTPEC, KOUTO ca

B OCHOBA4Ta Ha& ,1106]31/]}1 PenpOAYKTUBEH NOTCHIUAIL.



Beiiko T0Ba mMO3BONABA BADHO fla e OMpeJieN TMOCOKATA Ha HICIC/IBAHMATA M
METOJIOJIOrHsTa, C KOATO Aa ce U3MBJHHU ToBa. OTINYHO (bopmynupaﬂa € LeJiTa - 1a ¢ce onpeneiar
NOTeHLHAJIHUTEe MUIIIEHHA B penpoAyKTHBHATa CUCTEMA 32 NPpWIOKEHUE Ha HATYypaJIHU ;(0621131(14 C
(GUTOreHHH KOMMOHEHTH BHPXY OCHOBA Ha Hay4HH ﬁ3cnen3aﬁm ¢ nabopaTopHH KUBOTHH U
KIETPUHN  KyJTYpH, HAYYHO-NIPUJIOKHU OIUTH CBC CEJICKOCTOMAHCKM JKUBOTHH H
OuoMHpOpPMaTHUEH aHAIN3 HA TEeHH C SKCINEPUMEHTAIHO YCTaHOBEHA NPOMsiHa B ekcripecusTa. C
H3I'BJIHEHUETO HA MOCTABSHHUTE 5 3a/1a4u CC ThpCAT BB3MOXKHOCTH 3a U3ICHABAHE HA JTACKYCUOHHH

BBIIPOCH C HAYUHO-IIPHUIIOIKCH U MPUIIOKEH XapaKTep U MOCTUraHe Ha Halens3aHara HeI.

Marepunan u meroaun

B T031 pasnenn ca BKJIIO‘IGHHVCpaBHI/ITeHHI/I u 06061113331111/1 AHAJIM3HU Ha pPe3yJITatd OT
Hay4HO-IIPAKTHYCCKH €KCIIEPUMEHTH C )KUBOTHHU U na6opaTopHH HU3CJICABaHNs HA PENIPOAYKTUBHU
Opraiy, ThKaHu, raMeTy 1 KJIeThYHU MOJCIIH CJel Bb3AeHCTBHETO Ha HEXOpPMOHAJIHH HATypaJIHA
OMOAKTHUBHHU ,[[06aBKI/I. ITocoueHno €, 4e YCJIOBUATA HA XHUBOT, XpaHCHC U OTIJICKIAHE Ha
CKCIICPUMECHTATHUTE CEJICKOCTOIMAHCKHM JXHUBOTHH ¢C€a B CBHOTBETCTBHE C B’B.IIFapCKOTO
BCTEPUHAPHOTO 3aKOHOHATEJICTBO, 8 €KCIEPUMEHTAIHATa pa60Ta C JXUBOTHHU € HU3BBPIICHA ClIC[
O,I[O6peHI/IeTO Ha KomucusTa rno eTrka KbM )XUBOTHUTE KEM erapcxa"ra areHuus 3a 6e30MacHoCT

Ha XpaHuTe.

Karo ekciepuMeHTaIeH MaTeprall 3a MpOyYBaHe Ha HeXOpPMOHAIHUTE HAaTypalHH J00aBKH
BBPXY PeNpoAyKTHBHATA CHCTEMa ca M3MOJB3BaHU HOCTaThueH Opoi sxuBoTHM (199 xeHcku U 9
MBIKKH) OT Pa3jdyHUA BHIOBE: Genu MUILKH, 3alil, cBUHe, OMBONMLM, HEpPe3d M KOYOBE, a
eKCTPaKkThT OT eJillla, ChABPIKAIL OPErOHHMH, € M3MHMTaH BBPXY KIETHYHU MOJCNH — MbPBHYHH
Mumy eMOproHanHu GuGpo6racTy U KieThuHH MHUH. TTofpoGHO ca omucaHu rojaemMusT 6poi
metou (10 Gpos) 3a OLieHKa Ha PeNpOyKTUBHATE TIAPaAMETPH, MUTOXOHAPHAIHATA aKTUBHOCT U
HYTPUreHOMHUS e(eKT OT MpHIOKEHUTe OHOaKTHBHM J00ABKH. IIPUIIOKCSHUAT CTATUCTAIECKH
METOJ IOMpPMHACA 33 MBJHOTO YCTAHOBSIBAHE HA BB3JCHCTBHETO HA BCHYKH HEXOPMOHAIHH
HATYpaJNHKU GHOAKTUBHH 106aBKH BBPXY PENpoOdyKIHBHATA CHCTEMA HA ONMTHHTE XKUBOTHU U TpH

KJICTHUYHUTE JINHUH.

EKCl'IepI/IMeHTI/ITe ¢ JKeHCKH JKMBOTHM BKJIIOYBAT CEACM OIMUTHH NOCTaHOBKH in vivo npu

JKCHCKH JKMBOTHH ¥ e/IHa BEPXy K/I€ThUHA JTUHUA — MHPBAYHM MUIIH eMOpHoHantu GpuGpobiacTy,



a NP1 MBXKKUTE — /1Ba OpOsi. [Iu3aliHET HA ONUTHTE € NIPABUIIHO CTPYKTYPHPAH ¥ M3KIIOUHTENH)

noApo6HO hopMyupaH.
PesyaraTn u quckycus

Tyk e nanpasen ananus Ha MPOMEHUTE, KOMTO HACTBIIBAT B PENPOAYKTUBHUTE ApaMeTpH
pU pasIvuHK BHIOBe 1a00paTOPHU M CEJICKOCTONAHCKM JKMBOTHM Cliell AEHCTBUETO in vivo Ha
Pa3IM4HU MO0 NPOU3XOJ, HO CXO/HH IO CHCTaB HA AKTUBHUTE YUTOrEeHHU CYOCTAHIIMY HATYPAHH
R00aBKH, KaTO pe3y/ITaTuTe ca rPyNUPaHy B 3aBUCKMOCT OT aTaKyBaHHTE MUIIEHH KATO XOPMOHH,
raMeTd, aMeToreHe3a HWIM PONEHH HPUIUIOAM NpY eOVH BUI WWIM €IUH IOJ >KHBOTHH.
JvcepTalOHHUAT TPy € OHarJieleH upes 46 Gpurypw, BCHUK C OTIHYHO KauecTBO, a pe3yJITaTuTe

OT U3C/IeIBaHKATA Ca MHOIO J06pe 0600ueHu B 30 NoAPoGHH TaGMITH.

ITostyuenuTe pesynraty ca CBUAETENCTBO 32 TOBA, Ye FEHUTE HA PENPOLYKTHBHATA THKAH
CIyXar 32 MMIIEHM HA M3IOJ3BAHUTE HEXOPMOHAJIHM HATypaliHH OWOAKTHBHM JOOABKH.
be3cnopHo e 10Kka3aH eeKTa Ha TEXHUTE aKTHBHU CYGCTAHIMM 1A IPOMEHST EKCIPECUATA HA FEHH
B penpoAyKTHBHATA ThKaH Ha HUBO MPHK TpaHCKpHITH ¥ HA IPOTEHHOBO HKBO, KATO T€ MOTAT 1A
OBAAT KaKkTO TaKuBa, CBBP3aHU ChC CTPYKTYPHU U (PyHKIIMOHAIHK IIPOMEHH HA raMeTHTE, & TaKa
CHIIO M T'EHH, OTTOBOPHU 3a e€NMIeHeTHYHATa peryjaius. YCTAHOBEHO €, 4e Pe3yJITaTUTe OT
NPUIIOKEHUETO HA U3NMUTBAHWUTE OMOAKTUBHM JO0ABKM CE€ ONpelelisi OT TEXHWSA CBCTaB, OT
PenpoLyKTUBHUSA NEPUOL, OT NMPOXB/DKUTEIHOCTTA HA BBE3AEHCTBUETO UM M OT XOPMOHAJHMS

CTaTyC Ha OpraHu3Ma.

B To3u pasmen € M3BBPIICH M WHTErPAaTUBHEH AHAIM3 HA HYTPUTEHOMHMS €(EKT Ha
'OuoaKTHBHUTE NOOABKU BBPXy PENpPOAYKTUBHATA ThKaH. VleHTHGUIMpPaHK ca MOJIEKYJIPHUTE
MEXaHU3MH, JOBeJM M0 HAb/IofaBaHUTE IPOMEHM B TEHHATA EKCIpecys, pedueKTUpala BpXy
(homKynoreHe3arta, HUBOTO Ha IIOJIOBUTE XOPMOHHM, KOJIMYECTBOTO ¥ KAYECTBOTO HA rAMETUTE, U
pasBuTHeT0 Ha emOpuonu. ITOCpEeACTBOM HAKONKO OHJAMH IaTOpMH € W3BBPIICHO
IpOTHO3MPAHE HA TEHHO-PEry/IaTopHaTa Mpexa Ha eKcnpecnpaHnTe rean GDF9 u BMP15, kouto
OT e[[Ha CTpaHa o0oraTsIBaT OCHOBHUTE MPEXH, CBBP3aHH C PacTeXa M pa3BUTUETO HA XKEHCKUTE
raMeTH, a OT APpyra y4acTBaT ChBMECTHO HJlM CAMOCTOSTENHO B Cielipy4HI GHOIOTHYHY IPOLIeCH
B sitdHuImTe. BB3 OCHOBA HA PE3Y/ITATHTE M JUCKYCHATA € U3TOTBEH AHAIU3 U NIPOrHO3UPAHE HA
TpaHCKPUITIMOHHHUTE (hakTopy U perynupaumure MukpoPHKu Ha uscriensanute qudepeHipanto

eKCIpecHpaHH I'e€HHM, KaKT0 M NPOTrHO3a HA peaula Apyru CBBpP3aHH € TAX I'CHU. I[I/ICKyCI/IilTa €
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HalpaBcHa npoq)ecnonanno, KaTo YMEJI0O Ca CBhIIOCTaBECHU coOCTBEHHUTE pe3yiTatu ¢ TE3U Ha

ApYTUTE aBTOPH, KOETO MOAYEpTaBa Olle BEIHBK Jo0para JIMTEpPaTypHa OCBEIOMEHOCT Ha

aBTOpKaTa.

Hacoku u NEePCHeKTHBH 3a H3CjIe/IBAaHUS HA HATYPaJHH 61’10)10633!(11 C DOoTeHIHAaJa 3a

PenpoAyKTHBHATA CHCTEMA

B paspena e usBppiieH aHanM3 Ha NEPCHEKTHBHOCTTA 32 M3CJICABAHE MOBJIMABAHETO HA
PenpoXyKTUBHUTE (YHKUMM HA XMBOTHUTE Upe3 NPHIONKEHHE Ha H3CIECIBAHMTE HATYPAHU
xpanurennu oGasku Crmpymuna, Bemoxep6T, IIpoButE10%Cynep, XoMOreHar ot ThpTeeBH
nape, AyQepTHH ¥ OpPEroHHH, @ MMEHHO - 33 NOJOGPsSBaHe PENPOIYKTUBHHS MOTEHLKMA YPE3
MOBJIMSBAHE MUTOXOHIPHAITHUTE (GyHKIMH B PENPOIYKTHBHATA CHCTEMA, KAaTO €JIEMEHT Ha peluia
CHBPEMEHHH PENpPOYKTHBHH GHOTEXHONOTHH, 3a 10JIy4aBaHe Ha MPUILIOMH, C ONPEeNieH Mo, 3a
TPEOJIONABAHE CIEAPOIMIHAS AHECTPYC HA €IPHU NPEIKUBHU JKMBOTHH U OIITUMHU3HPane paborara
Ha UMYyHHaTa cucTeMa. BcHYkM Te3u I0Ka3aHO YCTaHOBEHU e(DEeKTH ONpeNeNAT U3KIIOUUTETHATA

NEPCIIEKTUBHOCT HA U3CIEABAHUATA B TOBA HAINPABIICHHUE.
H3Boau

Homysenara unopManyis OT NPOBEJICHHTE H3CIESABAHNS € AHATH3UPAHA U Bb3 OCHOBA Ha
HEsl Ca HaNMpaBeHU CHOTBETHUTE M3BOIHU. Te oTpassBaT roneMus 00eM HAyYHO-U3CIENOBATENCKA
pabota, U3BBPIIEHA MPH pa3padoTBAaHETO Ha AMCEPTaLMOHHUS Tpyl. VI3BonuTe ca pa3ielieHd Ha
nBe rpynu. — obmu (3 Op.) M TakuMBa 3a KOHKDETHHTE H3CIECNBaHH HOOABKH C (DUTOrCHHH

KOMITOHEHTH (24 0p.).
IIpenopbKH 32 NpaKTHKATA

Mpyoro nose3nute 5 6pos npenopbKU 3a NPAKTUKATa €a €IHO OT AOCTOHHCTBATA HA TO3H

JMcepTalMOHEH TPY 1.
Hay4yHu npuHOCH

TTspBonayaitno ca nocouenu 3 Gpost GpyHIaMEHTAaTHH NPUHOCH, NIOCIENBaHH OT 2 6pos ¢
MOTBBPIMTENEH XapakTep ¥ OpUIMHAIHM TNPHHOCH, OOCAMHEHM B 3 IPYNH, a HMEHHO -
Mpe/iCTaBsIIY HOBH JNaHHM 32 BB3JEHCTBHETO Ha H3C/IE/BaHMTE OHOO0ABKH C (DUTOreHHH

KOMITIOHEHTH Ha HUBO PEMPOAYKTHBHA CUCTEMA MNPHU KECHCKH U MBXKKH )KUBOTHH; NIPEACTaBIABAIIN



HOBM HAaydyHu 3HaHus 3a e(eKTM Ha HarypaiHuTE [00aBKM BBPXY MHTOXOHIDHHTE B
PenpoyKTUBHATA THKAH M FAMETHTE; CTY)KEIIH KATO 10KA3aTe/ICTBA 33 HyTPHUIeHOMHHS ebeKT Ha

HATYpPaTHUTE no6aBKu BBPXY PEPOAYKTHUBHATA CUCTEMA WK C(i)CKT Ha rcHETUYHO HUBO.

JIoka3aTeNncTBO 32 HHOBATUBHOCTTA HA M3C/ICABAHMATA Ca NOoJXy4eHuTe 2 6posi NaTeHTH 1O
TEMAra Ha JUCEPTaLMATA, KaKTO M PUIoKeHUTe 12 Oposi npeiIcTaBeH! B MCEPTALMATAa aBTOPCKH
CTaTMM, KOUTO ca NyOIMKyBaHU B CIMcaHMs, pedyepupaHu B CBETOBHATA Mpexka Scopus, a ceieM
OT TSIX — B CIMCaHUs, KIACHPaHH B MpBUS KBapTi (Q1) B CHOTBETHHMTE 0GIACTH, KOUTO ca

NPOAYKT OT paGoTara no 6 6post NPOEKTH.
Hpunaoxenus

B paszena Ha nbpBO MACTO € NOCOYEH OMOXMMMYHMS CHCTAB HA NMPMIIOKEHUTE N0OABKH,
KaKTO M NOTEHUMATHUTE F€HHM MUIUCHM Ha J00AaBKU ¢ (PUTOrE€HHM KOMIIOHEHTH, CBBP3aHHU C

OMOJIOrUYHHI NPOLCCH ¥ CUTHATHHU IIBTHUILA B PENIPOAYKIUATA.

CnopeJ npeCTaBeHOTO MPUIIOKEHUE OTHOCHO MUHUMAIHUTE HAMOHAIHN M3MCKBAHUS 32
HayyHa creneH "nokrop Ha Haykute" ceriacHo 3PACPB m npunoxenue 8.2, nou. Kucranosa
YBLEUIO TIOKPMBA, & B HAKOM [OKa3aTeNy 3HAUMTEIHO INPEBHMINABA IIOCOUYEHUTE KPHTEPHUM.

[IpencraBeH € ¥ CHOTBETHUS 10KA3ATEICTBEH MaTEPHaIL.
ABTOpedepart

[MpeacraBenusaT aptopedepar or gou. KucraHoBa € B NBJIHO CHOTBETCTBHE HA
JUCEPTALMOHHMS TPYI, TPABUIHO CTPYKTYPHPaH M € M3TOTBEH ChIVIACHO M3MCKBAHMATA HA
3PACPB.

3akaouenue

B 3aK/IOYEHME CUMTAM, Y€ JUCEPTALMOHHMAT TPYJ OTroBaps Ha BCUUKM M3UCKBAHMA HA
3PACPE u IIII3PACPB, kato BB3 OCHOBA HAa M3THKHATUTE AaKTYaJHOCT, MHOBATUBHOCT,
MIOCTMTHATH OPUIMHAIHM W TOTBBPAMTENHU INPMHOCH, Oorara JMTEpaTrypHa OCBEJOMEHOCT,
MOAXOA1I0 0POPMIEHHE U JOKyMEHTHPaHE Ha MHPOpMAIMATA, IPE/IaraM Ha YBaxaeMOTO JKypH
Ja TIPUCHIM HayvHaTa CTeneH "JOKTOp Ha HaykuTe" Ha JOL. Eneta Ky3munuuna Kucranosa B

06acT Ha BHcLie 0GpasoBaHue 6.0 ArpapHu HayKu H BETEPMHAPHA MEIULMHA, NPOYECHOHATHO



HanpabjieHue 6.4. BeteprHapHa MeJUIHA, HAYYHA CNIEUATHOCT ,,AKYIIEPCTBO U TMHEKOJIOTHUS

HA )KUBOTHHUTE U 6OJIECTH HA HOBOPOICHUTE XKUBOTHH.

12.06.2022 r.

Crapa 3aropa (mon. n1-p AHTOH AHTOHOB)
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OPINION

Concerning: DSc thesis “TARGETS OF BIOACTIVE ADDITIVES WITH PHYTOGENIC
COMPONENTS IN THE REPRODUCTIVE SYSTEM” presented by associate professor Elena
Kuzminichna Kistanova, PhD for awarding the scientific degree “Doctor of Sciences” in the
scientific area 6.0 “Agrarian sciences and Veterinary medicine”, professional direction 6.4

“Veterinary medicine”

From Associate professor Anton Lazarinov Antonov, DVM, PhD from the Department of
“Obstetrics, Reproduction and Reproductive disorders”, Faculty of Veterinary Medicine at Trakia

University, Stara Zagora.

On the base of Order No1850/15. 06. 2022 r, Rector of Trakia University — Stara Zagora
appointed the scientific jury, which held a first meeting on June 28, 2022. On this meeting, I was

selected to prepare a written opinion.

Relevance of the DSe thesis topic

In recent decades, an intensive increase of the planet's population has been observed,
accompanied by increased food needs. This provokes the scientific search for solutions related to
stimulating the productivity and reproduction of animals with the health-safe biologically active
substances. The proposed dissertation summarizes the results from scientific and applied research
on the impact of various natural bioactive additives in' cell models, laboratory and farm animals
(mice, rabbits, pigs, buffaloes, boars and rams), which argue for the actuality of the dissertation’s

topic.
Structure of the DSc thesis

The presented thesis is written on 216 pages and has typical structure for the dissertation
paper as follow: abstract-2pp., list of abbreviations -1p., introduction — 3pp., literature review-
29pp., objective and tasks — 2pp., material and methods -19 pp., results and discussion — 79pp.,
directions and perspectives of research on the natural bioactives with potential for the reproductive

system — 3pp., conclusions -3pp., recommendations for the practice -1 p., scientific contributions



— 8 pp., the author's publications and research projects related to the thesis topic — 3pp., references

- 34 pp., appendixes — 21pp.
Abstract and introduction

In these parts of thesis, the main reasons for carrying out a research on stimulation of the
reproduction with natural bioactive substances by improving the reproductive health and
optimizing nutritional resources, reflecting on reproductive health through its overall impact on the

body, have been comprehensively indicated.
Analysis of the research on the problem or literature review

The analysis is detailed and comprehensive, based on 447 publications, of which only 5
references are in Cyrillic (1 of them a dissertation in Bulgarian) and 442 references in Latin.
Looking around this section, we cannot fail to be impressed by the fact that 256 of the cited

scientific articles are published after 2010. This clearly emphasizes the research topic actuality,
| which has been reflected at the beginning of the section. A qualitative comparative analysis of the
studied natural supplements Spirulina, VemoHerbT, ProvitE10%Super, drone brood homogenate,
Aufertin and oregonin has been performed, highlighting thé bioactive substances contained in
them, as well as their influence on the reproductive process. | _

The literature review has been performed with a great precision, showing excellent
knowledge of state of the art of problem, which allowed to the author to argue well the development
of chosen topic.

Objective and tasks

Based on the analysis of the previous research and the obtained results, a theoretical
hypothesis has been formulated about the nutrigenomic effect of phytogenic bioactive substances
in various orgahs and tissues of the body as well as in the reproductive system. The hypothesis
assumes the ability of bioactives to affect the genes, which can improve the reproductive health,
ensure the sustained immunity and adequate stress responses that underlie good reproductive
potential. All this allows accurately determining the direction of research and the methodology for
it carrying out. The goal has been perfectly stated - to determine the potential targets in the
reproductive system for the application of natural supplements with phytogenic components based

on the scientific research with laboratory animals and cell cultures, scientific and applied



experiments with livestock animals and bioinformatic analysis of genes with experimentally - - -

established change in the expression. By completing of the set of five tasks, author seeks to solve
and clarify the scientific-applied and applied discussable questions and to achieve the intended

goal.
Material and methods

This section includes the coniparative and generalized analyzes of the results from the
scientific-applied animal experiments and from the laboratory studies of reproductive organs,
tissues, gametes and cell models after exposure to non-hormonal natural bioactive supplements, It
has been stated that the conditions of life, feeding and rearing of the experimental livestock animals
were in accordance with the Bulgarian veterinary legislation, and the experimental work with
laboratory animals was carried out after the approval of the Animal Ethics Committee of the
Bulgarian Food Safety Agency.

A sufficient number of animals (199 females and 9 males) of various species were used as
an experimehtal material for studying the effect of non-hormonal natural supplements on the
reproductive system: white mice, rabbits, pigs, buffaloes, boars and rams. Additionally, the alder
extract, containing oregonin, was tested on cell models —the primary mouse embryonic fibroblasts
and cell lines. The large number of methods (10 items) for evaluating the reproductive parameters,
mitochondrial activity and the nutrigenomic effect of applied bioactive supplements have been
described in detail. The used statistical methods contribute to establishing the significant impact of

all bioactive supplements on the reproductive system in the experimental animals and on cell lines.
Trials include seven experimental setups iz vivo in female animals and one on a cell line - primary
mouse embryonic fibroblasts, and two in male animals. The design of each experiment was
properly structured and formulated in detail.

Results and discussion

Here an analysis of the changes has been presented, occurring in the reproductive
parameters of different laboratory and livestock animal species treated in vivo with natural
supplements, which are different by origin, but similar by composition of active phytogenic
substances. The results have been grouped depending on the attacked targets such as hormones,

gametes, gametogenesis and offspring in one specie and/or one sex of animals. The dissertation



has been illustrated by 46 figures with excellent quality. In addition, the research results have been
very well summarized in 30 detailed tables.

The obtained results provide clear evidence that the genes of the reproductive tissue are the
targets for the used non-hormonal natural bioactive supplements. The ability of the active
substances to change the gene expression in the reproductive tissue at the mRNA transcripts and
protein levels has been undoubtedly proven. The affected genes are both related to structural and
functional changes of the gametes, and responsible for epigenetic regulation. It has been established
that the effect of the tested bioactive supplements is determined by their composition, by the
reproductive period and duration of their application and by hormonal status of the body.

In this section, an integrative analysis of the nutrigenomic effect of bioactive supplements
on reproductive tissue has been also performed. The molecular mechanisms related to the observed
gene expression changes, which‘reﬂécting folliculogenesis, sex hormone levels, gamete quantity
and quality, and embryo development, have been identified. By means of several online platforms,
a prediction of the gene-regulatory network of the genes GDF9 and BMP15 has been performed.
These important genes on the one hand enriches the main networks related to the growth and
development of female gametes, and on the other hand jointly or independently participate in the
specific biological processes in the ovary. Based on the results and discussion, an analysis and
prediction of the transcription factors and regulating microRNAs of the investigated differentially
expressed genes, as well as a prediction of a number of other related genes, was prepared. The
discussion has been done professionally, skillfully comparing own results with those of other
authors that emphasizes once again the good knowledge of scientific literary of the author.

Directions and perspectives for research on natural bioactive supplements with

potential for the reproductive system

Different perspectives for research on such natural bioactive supplements as Spirulina,
VemoHerbT, ProvitE10%Super, drone brood homogenate , Aufertin and oregonin have been
discussed in this section: the ability of bioactives to improve the reproductive potential by
influencing the mitochondrial functions; the opportunity to be included as an element of a number
of modern reproductive biotechnologies; the use for obtaining offspring of a certain sex; the
application for overcoming postpartum anestrus in large ruminants and optimizing the function of
the immune system. All proven positive effects of bioactive additives determine an exceptional

perspective of research in this area.



Conclusions

The information received from the conducted research has been well analyzed and the
relevant conclusions was drawn based on it. They reflect the large amount of research work
completed during the development of the dissertation. The conclusions have been divided into two
groups - general (3 items) and specific for each investigated supplement with phytogenic

components (24 items).
Recommendations for the practice

Five very useful recommendations for practice are one of the worth of this dissertation

paper.
Scientific contributions

Initially, three numbers of fundamental contributions have been indicated, followed by two
contributions of an affirmative nature and many original contributions, united in three groups:

- new data on the impact of the investigated bioactive supplements with phytogenic
components at the level of the reproductive system in female and male animals;

- new scientific knowledge about effects of natural supplements on the mitochondria in the
reproductive tissue and gametes;

- new evidences for the nutrigenomic influence of natural supplements on the reproductive
system (or an effect at the genetic level). ‘

Two patents, developing on the topic of this DSc thesis, as well as 12 author’s articles
published in journals reviewed in Scopus database (seven of them in journals ranked in the first
quartile (Q1) in the relevant areas), which are the product of the 6 completed scientific projects,
confirm the innovativeness of the presented research. |

Appendixes

First two appendixes in this section present the biochemical composition of the applied
supplements and the predicted potential gene targets of supplements with phytogenic components
related to biological processes and signaling pathways in reproduction. |

Third appendix presents the data about the compliance with minimal national requirements
for awarding the scientific degree "Doctor of Sciences" according to the Law on development of

academic staff in Republic of Bulgaria and form 8.2. The verification of compliance shows that
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Associate professor Elena Kistanova fully covers, and by some indicators significantly exceeds the

stated criteria. The relevant materials confirmed this statement have been also presented. " =

Self-abstract

The self- abstract presented by Associate professor Elena Kistanova is in full compliance
with the dissertation paper, properly structured and prepared according to the requirements of the

Law on development of academic staff in Republic of Bulgaria.
Conclusion

In conclusion, I consider that the dissertation paper complies with all requirements of the
Law on development of academic staff in Republic of Bulgaria and the Rules of its application.
Based on the highlighted relevance, innovation, achieved original and affirmative contributions,
rich literary awareness, appropriate layout and presentation of scientific information in the
dissertation, I propose to the estimated jury to award Associate professor Elena Kuzminichna
Kistanova the scientific degree "Doctor of Sciences” in the scientific area 6.0 “Agricultural
sciences and veterinary medicine”, professional direction 6.4. “Veterinai‘y medicine”, scientific

specialty "Obstetrics and gynecology of animals and diseases of newborn animals".
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