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PENEH3IHUA

or npod. n-p Hacxo Hopues Bacunes, HaydHa cnenuaiHoct ,,AKyNIEPCTBO U
rHHeKoﬂorHﬁ Ha KUBOTHWTE X OOJlecTH Ha HOBOPOJEHUTE >KUBOTHU, KaTejpa
,,AKymepcho, " PENPONYKIIUS U PENPONYyKTUBHA HapyIIeHus
BerepunapuomenunuHcku daxynrer, Tpakuiicku yHuBepcuTer, Ctapa 3aropa, Ha
ocHoBauue 3amosex Ne 1580 or 15.06.2022 . Ha Pexropa wa Tpakuiicku

VHUBEPCUTET U npofoxon Noe 1 ot 28.06.2022 r. |

OMHOCHC NACEPTALlMOHEH TPYH Ha Tema ,,lIpuiielHd MHIICHM Ha OHOaKTHUBHHU
no6aBKu ¢ GUTOr¢HHU KOMIIOHEHTH B PelpoJyKTUBHATA cucreMa” paspaboTeH oT

nou. 1-p Enena Ky3MI/IHI/I‘iHa Kucranosa.

3a IolyYapaHe Ha HAy4yHaTa CTeleH ,,OKTOp Ha HaykdTe” B 00jacT Ha BUCIIE
obpaszoBaHme 6. “ArpapHu HayKd W BeTepHHApHA MeIUIMHA™, MPOodeCHOHATHO
HanpasiieHue 6.4. , BerepuHapHa MelunuHa“, HayyHa CIEUATHOCT ,,AKYIIepCTBO

k ¥ TMHEKOJIOTH Ha dXKUBOTHUTE U OoJiecTd Ha HOBOPOACHUTE KMBOTHU.

[IpencraBeHuTe AOKYMEHTH OTIOBapsAT HA M3WCKBaHWATA Ha 3JaKkoHa 3a
Pazpurue Ha Axagemuusnus cbeTaB B Perrybnuka bearapus u [lpaBunnuka 3a
HETOBOTO NPWIOKEHUE yTBHPAEH B Tpaxuiicku yHMBEpCUTET.,

Hou. Kucranosa e npezncraBwiia crpaBka ¢ HaykoMeTpudyHUTe Iokasatenu
Ha MHUHUMANHKHTE HAIMOHAIHM W3WCKBAHUS 3a HayyHa é'réHeH "moxTop Ha
Haykute" cwriaacHo 3PACPB. Ilpu nHeobxomumu 350 Touku ca MpUIIOKEHH

noKasaTelacTBa 3a 527.7 To4uk.

B’I)p30 yBEIMYaBauioTo €€ HACCIICHUE Ha IlaHeTaTa HM3KUCKBa YBEJIUMYEHO
IIpOU3BOLACTBO Ha Xpad\uTeIIHu OPpOAYKTH, Hajaramio CTUMYJIMPAHE
INPOAYKTUBHOCTTA U PCHPOAYKTHUBHATa CIIOCOOHOCT Ha KHUBOTHHUTE C Oe3omacHu 3a

KHUBOTHHCKOTO M YOBCILIIKO 3paBe Oouonor NYHO aKTHBHHU BEHICCTBA.



Harypanaute nobaBku ca MHOTOKOMIIOHCHTHH, KOETO € IIO3UTHBHO 3a
OpraHusMa, HO Ch3/laBa TPYIHOCTU 3a Pa3KpuBaHE KOHKPETHHTE MEXaHU3MH Ha
neicreuero mM. IlpeosionsBaHeTo Ha Te3W TPYLHOCTU HM3WUCKBa HATpylBaHE Ha
3HayYuTeNHa 0a3a eKCIepMMEHTATHU JaHHU, AOKa3Ballu egexTa Ha (PUTOTCHHUTE
[0GaBKE BBPXY PasIWYHH MUIIGHM B PENpOAyKTHBHATa cucTeMa. TpsbBa na ce
oTOeNeKH, Ye PEenpoxyKTHBHATA CHCTEMA, ce (OopMEpa NPENd HaYaloTo Ha
myGeprera, NOpPaAuM KOETO BIHSHME BBPXY HEMHOTO pa3BUTHE OCBEH
HACIEJCTBEHOCTTa OKA3BAT CHIIO OKOJIHATA CPEJa H YCIIOBUATA Ha OTITIEK/IaHE.

Axmyannocm na meviama. OrpaHideHuATa 33 U3NO0I3BaHe HA XOPMOHU H
AHTUOMOTHIIY NPEM3BHKAT JIOBUIIEHO ThPCEHE M pa3paboTBaHEe Ha GMOJIOIMYHO
aKTHUBHM BEINEC1Ba, 0COOEHO ¢ PACTUTRICH IPOU3XOM, MUKPOBOLOPACIIH, IPOLYKTH
OT IYeJIapCTBOTO, U Jip. BhIipexu pasnuyHus ¢ OPou3Xo. (PacTeHHs, BOLOPACIH U
TPORYKT HA HYenapcTsBo) A00aBKUTe MMAaT peIUla CXONHU OUOAKTUBHU
KOMIIOHEHTH, BKJIIOYBAIIY ¥ (QUTOreHHM TakuBa. V3BBpILICHUTE H3CICABAHUS C
IpUJIaraHeTo Ha pa3inyHyi OMOAKTHBHU BeILlECTBa 3a OLEHKA Ha PEenPOLyKTHBHHUTE
HOKa3zaTeld  TPEACTaBsiBAT WHOBATHBHMA  PEIIeHMs 3a 3aMecTBaHEe Ha
TPaJUIMOHHUTE XOPMOHAIHH IIpelapard B YIPaBICHHWETO HAa DPENpOAYyKTUBHUS
IPOLEC Ha XKUBOTHATE. |

B npencTaBeHMAT AMCEPTALMOHEH TPYZA €a OOOOIIEHU eKCTepUMEHTAIHU
IaHHU OT MPOBEHEHHW BITOTOJWINHY W3CJe[BaHUs Ha BB3JCHCTBUETO Ha
HaTypaJHuTe OUoaKTHBHU AOOABKH npvm KJIEThYHY MOJEIH, CKCIEPUMEHTAIHN U
CEJICKOCTONAHCKH KUBOTHH (MMILIKH, 321U, CBUHE, HEPE3H, KOUOBE 1 OUBOJIVILIH).

- Karo madi-ofenfaBaiiid aJTepHATHBH Ca IIPEIJIONKEHH (UTOOHUOTHUIH,
Gaxreprodary, mpobHoTHIY, IpebuoTHiy U cuHOnoTHIM. Tesn nobasku BIUALT
BBPXY MeTabollu3Ma Ha OPraHu3MeHO HUBO, 1 HEMUHYEMO PeQIICKTHPAT U BBPXY
pEeNponyKTHBHATA CUCYEMA. 3 IBPBH [T B HaMlaTa CTpaHa NPUIOKUXME YCIICHTHO |
OunkoBus mpenapar AydepTiH 3a MpeooisiBaHe Ha CICAPONMIHES aHeCTPYC Ipu
6uBomMIu. Tlonydeny ca HOBU JAHHM 33 BIMSHUCTO HA XOMOTEGHAT OT ThHPTEEBH
JapB BBPXY (QosuKyloreHe3ara KW eKCIpecusiTa Ha OOoLUT-coenu(uyHUTe

pacrexHa ¢paxropu GDFS u BMP15. MuoBaruBHu ca M3c/ieBaHUsATa IPOBEACHH C



T.terrestris BBPXY O>KEHCKAaTa PENPOAYKTHBHA CHCTEMa Ha 3aillii, JOKa3Bal(y
eqmm Ha no0aBKata BbpXy I'eHHaTa eKCIIpecHs B OOLUTUTE U KyMyJICHUTE KIIETKH
Ha J(BE I10CIIe0BATEIHNY ITIOKOJICHHS.

| AKTyaHOCTTa M MHOBATUBHOCTTA Ha HéCJle):(BaHI/MTa ce IOTBbpXKJaBa U OT
dakTa, We IO TeMara Ha [OucepTalsaTa ca perucTpUpaHu [Ba MaTeHTa u
ﬁy6ﬂMKyBaHH HaydHV CTaru¥ B peQepupaHu UM HHJIEKCHUPaHd CIUCAHUS B
CBETOBHATa MpEXKa Séopus, K410 CeAEM OT TAX — B CIIMCAHHUS, KJIACUPAHU B ITBPBUS
kBapTwi (Q1) Ha croTEETHITE OGIECTH.

Jumepamypen npezned. IlpencraBeHM ca JUTEpaTypHM JaHHHA 3a
Pa3sHOOOpa3UeTo 0T OUOJIOIUYHO aKTUBHY cyOCTaHIM 1 H0OaBKM, POU3X0aa UM,
CbCTaBa U BB3IEHCTBUETO TIPH NPUEMAHE OT JKUBOTHHCKHS OPraHu3bM. V3Bbprien
e CpaBHI/ITeﬁeH aHasm3 Ha NpenuMCcTBaTa OT IpUJlaraHeTo Ha npnpoz(HﬁTe J00aBKU
U TAXHOTO BIMAHKE BBPXY pelipoaykrueHara cuctema. [logpobHO ca mpeacTaBeHH
M3IION3BAHATE B EKCICPUMEHTHTE GuoOrMYHN NOGABKU, KaKTo I  NAHHHA 3a
Ex,sneﬁcmnem UM BbPXY PeipOLyKIHBHUTE NapaMeTPH NpY ONMUTHUTE XHUBOTHH.
Tlpy  WsBBpIISHHAT CpaBHATENEH  4HAIM3 OTHOCHO  aKTyajiHOCTTa Ha
IpobreMarukara, CbCTaBa M CBOMCTBaTa Ha OHOJNOTMYHHWTE H00aKkd ca
AHTEPIPETHPaHK 447 AUTEpPaTypHA U3TOYHMKA, OT TAX [eT Ha Kupunuua u 442 Ha
JaTUHALA, KaTO NPUOAU3MTENHO TOJOBKUHATA Ca OT MOCIESAHUTE ASCeT I'OUHH.

TlyGnuxyBanuTe eKCHEPUMEHTANHM pe3yiTaTd 3a BB3JEHCTBHETO Ha
OMOaKTUBHWTE CYOCTaHlM¥ TIOKa3BaT, Ue¢ BCSKA €HA OT TAX MMa CBOE YHHKATHO
3HaueHWe 3a HOPMANHOTO NPOTUYAHe HA PENpOAYKTUBHHS mnporec. Muoro
M3CIENOBATENH (IOCOYBAT 3HAYATENHO 110-ONaronpusITHus e(QeKT BBPXY TO3H
MPOIEC OT €HHOBPEMEHHOTO NPUJIAraHe Ha HAKOJIKO 6MOAKTHBHH cyOcTaHIyM.

Hen. Qopumynupasara 0T aBTOPBT LEi Ha NACEPTALMOHHUS TPYX € Ha ce
onpenenaT TOTeHLHMAIHATE Mﬂmel-m B PEMpOAyKTUBHATA CHCTEMa CleJ
NPUIIOKEHAE Ha HATypaHU JO0aBKY ¢ PUTOTCHHN KOMIIOHCHTH.

| Mamepuan u memoou. Ionboprr Ha OMoakTUBHUTE JOOAaBKU € 00yCIOBEH
OT CBOHCTBATA ¥ OMOXMMUYHAS CHCTAB Ha BCSKA OT TAX, H € OCHOBaH Ha

mpoBeAeHd M IfyOJIMKYBaHM peRyiraTd OT U3BBPLICHM u3cuenBaHus. B



eKCIIepUMeHTaiHaTa pafora ca W3MOI3BaHH Hall BedYe MHOTOKOMITOHEHTHH
HATypalHKA GHOJOBABKM KaTo CHHEO-3€eHOTO Bojopacio Arthrospira platensis
(Crmpynmna, CIT), exctpaxr nHa pacrenmero Tribulus terrestris (BemoXep6T,
BXT), xomorenar ot tepreesu napsu (XTJI), Ayefertin, no6askara [Tposut E10%
Cynep, cpubpxaria pacrenuero apruiiok (Cynara scolymus). Ilonmdenonst
Operounss (Karo IpeuncTeH HW3BICK OT Kopara Ha emna-Alnus incana) e w3I103BaH
B in Vitro ONHUTU ¢ KIETHYHHU KYATYPH 1 CIIEPMATO30H/IH.

['maBHaTd 0O€N TPy M3HOIZBAHETO HAa OMONIOTrMYHO AKTHBHU BeIECTBA €
CTHMyanaHe TPOU3BOLCTBOTO Ha MO-roisiv Opoil KauecTBeHN raMeTH, eMOPpHOHH
¥ 3APaBo OTOMCTBG. 3aT0Ba (POKYCHT Ha aHAIM3A 33 BIMSHUETO UM € HACOYEH KbM
OCHOBHUTE MapaMeTpu da pPeilpoiyKTRBHATA CHCTEMA, KOUTO Ce SIBIBAT IPUIICITHU
MHIIECHH Ha OHON00aBKITEe Ha CCTEMHO U OPraHU3MEHO HUBO.

Iposenenu ca Jiecer eKCIepUMEHTAHA MOCTaHOBKM ¢ 199 xenckm u 9
MBXKKH KMBOTHH. VI3nonssax e IEPOK HaGOp OT M3CIEAOBATENCKH METOIM 3a
OIIEHKa PEITPOIYKTUBHITE HapaMeTpy U HyTPUI€HOMHHS €(PEKT OT npnﬁoxceﬁme
6roaKTUBHA A06aBKU. JlonyuennuTe pe3yITaTd ca NOMIOKEHH Ha CTaTUCTHYECKa
06paGoTKa. | |

MeTtomonorAsta BKIKYBA CpaBHUTEIHH W 0000lNaBamiy aHalu3d Ha
PE3YNTaTH OT HAYYHO-NPAKTMYECKH €KCIEPUMEHTH © JKHBOTHM M JabopaTopHm
M3CJIENBAHNS HA PEIPOAYKTHBHU OPraH#, THKaHH, ‘l“aM&’:TI/I U KIeThYHU MOJEINH,
clle/l BB3IACHCTBHETO HA HEXOPMOHANHH HATypalHU OHOAKTHBHU JOOABKH.
Ipunoxes e MHPOK HaboOp OT H3CIELOBATENCKM METOAM 33 OICHKA
pénpo,uyK'mBHnTe napaMerpH, METOXOHIpPHAIHATA AKTUBHOCT U HYTPUI'C€HOMHUSI
epexT or mpwiokeHure OmoaxrupHn nobaBku. C nomoma Ha RT-PCR 6sixa
OLICHECHM TIPOMEeHMUTEe B HUBara Ha TpaHcKkpuntd Ha GDF9 u BMP15 rean B oonnti
M KyMyJyCHH KieTkh o1 onutHuTe xuBoTHu Kakro u CASA anamms ua
KHHEMATHIHUTE IIapaMeTpy Ha CIIepMaTo30U M.

Pesynmamu u odcvoconne. [lonydeHnre pesynraru ca llpe,Z[C’faBeHI/I ypes
30 TaGnwmiu, 46 Qurypu n npunoxkerns. Te NpeACTaBiIsBaT JOKA3aTENCTBEH

Marepual 3a TOBa Y€ IPHEMaHETO Ha OHONIOTHIHUTE ﬂO@ﬁBKI/I B’BBII;GI‘;ICTBaT Ha



IIOJIOBUTE OPTaHHM ¥ OKAa3BaT MOJOXKHUTEIHO BIMSHHUE 3a BE3CTAHOBSBAHETO HA
TIOJIOBOLMK/IMYHATA NEUHOCT HPH JKEHCKUTE KUBOTHH M CIepMaToreHe3ara ﬁpH
MBXKATE HMHAMBMIK. 3 romsmMara cu 4acT ca MOAKPEelNeHW W OT Pe3yJTaTh Ha
JPYTH KOJEKTUBU, KOUTO MOTBBPKAABAT MIIM HAIPaXKJaT U3BECTHOTO IO MOMEHTa
3a epexTa Ha GUTOTCHHUTE CBCTABKM.

V3BbpuIeH € aBaliu3 Ha [IPOMEHWTE B PerpoyKTUBHUTE napaMe'rpH pu
pasIMYHU BUAOBE KUBOTHH - Ta0OpaTOPHU U CEJICKOCTOMANCKH, Cliell AeiCTBHETO
in vivo Ha Pa3InUHM 110 [POU3XO[, HO CXOJHU [I0 CHCTAB Ha aKTUBHUTE (PUTOreHHU
CyOCTaHLMM OT HaTypalHdTe Hodagxku. PesyiraruTe ca IpynupaHy B 3aBHCHMOCT
OT arTdKyBaHUTE MUILEHH KATO XOPMOHH, TaMeTH, raMeToreHe3a W pOJIeHH
TIPUILIONM TIPY €AWH BUJ, W/HIIH €HH NOJI JKUBOTHHU.

ABTOPBT Ha JUCEPTAUMOHHMUS TPyl He H3kam3a OOIIONPHIIOKAMOTO
O0ChKIaHe, a MPeAcTaBs aHalus HA TOCTHTHATOTO H H3BEXTaHe Ha HaCOKH 3a
npéﬂ%nmasaﬁe Ha M3CNEOBaHMATA ¢ e JeTaiJiHa OLIEHKa Ha H3II0JI3BaHUTE
OMOJIOrMYHO aKTuBHU Berniecrsa. J{oOpo BreyariieHue MpaBH 3aJ1b100YSHUAT
CpaBHHUTEJICH aHali3 Ha [OJYSCHUTE pe3yiraTH,  KoTO JIONpUHACS 34
IIOCIIEABAIIIOTO JOPMUPAHE Ha W3BOJUTE U IPUHOCHTE TI0 TUCEPTAL[HOHHUS TPY/I.

H3e00u. QopMmynupaHy ca JiBe TPYNM U3BOAM OTPA3SBAIIN PETUCTPHUPAHNUTE
TIONOXKHUTENHH ekt O NpPUJIAraHeTo Ha HaTypalHuTe OGHonabaBku. B mbppara
Tpyna ca HaMepwiu OTpaXeHune eeKTuTe Ha HaTypalHUA HOOGaBKU BBPXY OTHEIHU
KOMITOHEATH Ha PENpPOAYKTUBHWA IIPOLEC Ce ONpeNeNst OT CHHEPreTUYHOTO H
KOMILIEMEHTApHO JAeHciBre Ha OHOAKTMBHHUTE UM CyOCTaHLMH, BKIIOYUTENHO H
GUTOreHHNUTE: BUTAMMAM, BIOPHYIHK METaOONMTHM CheNMHEHHS HA pAaCTeHHs
(Toymadenoy, MacTHU KWCENHHR M Ip.), MAKpo- U MUKpoeneMeHTH. M3Bexar ce
IpHULeNIHUTe MEMEHH Ha PuroreHanTe 100aBKU ¢ MOTEHUMAN 3a NOA0OpsBaHe HA
pEeTpOYKLHst - MeTabOJNMTHUTE H [IOAOBATE XOPMOHM (Ha OPraHU3MEHO H
CHCTEMHO HWUBA); IaMeToreHe3ara U ramMeTuTe (Ha CHCTeMHO M KJIEThYHO HHBO);
KIEThUHWTE OPraHeAy MBTOXOHApuYK (Ha CYOKIETOYHO HHBO) W TeHUTE Ha

penlpoAyKTHBHATa THKAH W ramerwre. Bropara rpyma m3Boau ca OazupaHyu Ha



TMOJTy9eHHTE PE3yJITaTH OT fIPUIAraHeTO Ha PasiudBHTe NOOABKA C (QHTOTeHHH
KOMIIOHEHTH. |

Paszpaborsarero Ha QucepraluoRHgs TPyH € O0asupan Ha yCTaHOBABaHE Ha
npuuenHme MHIIEHW B PENPONLYKTUBHATA CHUCTEeMa Ha JKUBOTUHCKHS OPraHM3bM
HOZ Bb3eHcTBHETO AA HeXOpMOHalHKTe HaTypanuu OuonoGaku. [IpuHOCHTE Ha
Tazu pazpaboTka ca CIHeJACTBHE OT IONYYCHHUTE pé3ynTam, KOUTO B HAy4YeH M
IPWIOMKEH aCTIeKT Cd ¢ GPUTHHATICH, ITOTBHPAUTENCH U (yHAaAMEHTAJICH XapakTep.

DYHOGMERIIARRWINE HAYYHTE mpmévcu Ha JUCepTanidsTa Ce WM3pas3siBar B
U3SACHABAHE BNMAHUETO ﬂé. OuoncHaBKUTE BBPXY PENpOLyKTHBHATA CHCTEMA,
IIOCPENCTBOM THAXHOTO BB3JEHMCTBUETO EBPXY MHOXKECTBO HMBa Ha OpraHmu3Ma:
CHCTEMHO (penpodyKIHBHa CHCTEMa), KAeTbYHO (raMeTH), CyOKIeTHhYHO
(MATOXOHAPVIM ) ¥ TEHETHTHO.

Opuzunannume HAYYHU WPUHGCH B3aBHCUMOCT 0T JeHCTBHETO HA Ha
OroIO0ABKHTE BHPXY pa3liAdHiTe HIBA Ha OpraHu3Ma ca 00e(MHeHH B TPH ITPYIIH.

B nppBara rpyna ca HpeAcTaBeHy LOyueHHTe HOBM JAHHM 34 BIMSHMETO Ha
M3MONB3BaHUTe OHOAO0aBKY ¢ (QUTOreHHH KOMIIOHEHTH Ha HWBO PENpPOIyKTHBHA
CHCTEMA TPH JKEHCKH ¥ MBKKA KUBOTHi. PETUCTPAPAHUTE NPOMEHN B HUBATA HA
CTEPOMAHKUTE XOPMOHHU B JKEHCKMS OPraHu3bM TP Pa3siuyHU BUIOBE JKUBOTHHU Ca
JIOKA3aTENCTBO 3a ORArONPUATHOTO ACHCTBHEC ¥ KOPEIUpaT ¢ yCTaHOBCHHTE HUBA
Ha METaGOIUTHUTE XOPMOHH, CTUMYIHPAHETO Ha (OIMKYNOreHe3aTa, Y3PIBAHETO
Ha ramernre (CnmpyniHa, XOMOIreHaT OT ThpTeeBH JapBu U Aydeprun),
ﬁoz§06peHa ciepMaroresesa (CHUpyJinHa) W PaXIaHeTo Ha HKU3HEHO MIOTOMCTBO
(CHpr’JIHHa u Tpubecran).

Bropara rpylia ce 0CcHOBABAT HA PE3YATATHTE, IPEACTAB/IIBAIIN HOBH HayYHH
IO3HAHUS 34 eQeKTHTe Ha HaTypalHuTe N00aBKM BbPXY MHTOXOHIPUWTE B
PeHpOyKTHBHATA ThKAH ¥ TaMETH. Y CTaHOBEHO € in Vivo MOBUILEHA aKTHBHOCT Ha
uﬁmxpom C okcuasara, pe3yJiTHpalio B 0-rojisiM 6poit OBYJIMpaIy OOLUTH CIIe]l
npoueﬂypﬂ 3a CYMepOBYJailid. KaKTo ¥ [HO-BUCOKATa KOMIETEHTHOCT 34 Pa3sBUTHE

Ha OOLUTHUTC, U HaAIMYMCTO B TiX Ha 11()",7_[06138 (i)YHKIIHOHHpaHl MHUTOXOHAPHAJICH



amapar u mo-rojism 6poit korus MK (Chanpynuna, 6ronoGaBKa ¢ apTﬁmOK u
eKCTPaKT OT Kopa Ka Alcus incana).

Tperara rpyra ca dasupany Ha ,zw;c_ajaTeJICTBaTa 32 HYTPUT'€HOMHUS e(eKT
Ha HaTypajHUTe J100aBK¥ BBPXY pPelpoJAyKTUBHATA CHCTeMa H3pa3siBalll ce B
TIOBHIIICHA EKCIPECHs Ha OONUT-ClieUTIHITe PACTEXHU (PAKTOPH, KOJUPAHU OT
reaun GDF9 u BMP15. Perucrpupanu ca NpOMEHHM B €KCIpecusTa Ha TEHUTE,
KOAMpAIlM EH3UMUTE, oTrosopHu za metwiupasero Ha JIHK, B oomutute n
Kymyiaycaure xietku (Crmpynudaa, BemoXepOT @ XOMOreHaTBT OT ThpPTEEBU
napsn). Homaderonpbr opercHuH mpeiy3BUKa NPOMIHA B €KCIIPECHsATa Ha TCHUTE,
komupargn  J{HK-MeTmrrpancepasnre  NOKA3aHO ¢  KJIEThYEH MOZen Ha
| eMOpHOBATHE MuLId PuGpodiacTy.

Tlpenopviku 3a npaxmurama. Ha 0CHOBaHHE HAa TIOJIYy4YCHHWTE Pe3yJiTaTd ca
paspaﬁo'reﬂm ner MOAXOAsU 3d 'ilpmomeHne B MpaKTHKara MpOLeNypd 3a
ONTHMHU3UPAHE IIPOTOKONA 3a Cy[epoByIalMsa Ha JaboparopHH >XMBOTHH, 3a
IOBUINABAHE PEIPOAYKTHBHLA NOTEHIHAT Ha CEJICKOCTOINAHCKUTE )KUBOTHH, U 3a
CHXPABsBAHE HA CeMeHHa Te4HOCT OT koyoBe npu 5°C pmo 48 tiaca cuen
II0JTyYaBaHe.

Crucek o nyGiukauiy No IPoeKkTa 3a JUCEPTALysl. Jloi. Kucranosa
Ipe/ICTaBsi ABaHaAECeT Hay4dHu yOiuKaiyu BbB BPb3Ka ¢ paspaboTeHaTa Tema U
JBa perucTpupany nareHta. Ionyuedante pesynratu ca MyOiMKyBaHU B CIICAHMS,
pedepupaHd B CBETOBHATA MpeXa BCOPUS, 4 CEIEM OT TIX — B CHHC&HH}I;
macnpanm B Kpaptun (1 B ceorseTHuTe obnactu. Bopmeri aBTOop (I'BPBU HIIH
IOCIEAeH Kato PBKOBOAWTEN Ha H3CHeHOBaTeNICKUs KojekTuB) -11 Op. u B
cbaTOpcTBO — | Gp. [locovenn ca ocemuanecer LWTHPaHUsL B pedepHpand U
WHACKCUpaHU crucasus B Scopus & WoS u 1Be B HepedepupaHud Ha IMECT OT
TyONUKYBAHUTE HAYUHU CTATUNA. |

Asmopeepambt oIpa3sBa OCHOBHATE Pa3[ely Ha JUCEPTALHOHHNS TPy U

OTToBAP:A Ha UBMCKBAHMATA.



3axmouenwe.  JlpceprayHosHugT TpyN  IPUTEXaBa  aKTyalHOCT U
HHOBAaTUBHOCT. MeTomuTe Ha M3C/ISIBaHE ¢a ChbBPEMEHHH. HonyqunTe pesynratu
ca ¢ OpHIMHANeH Xapakrep W I[PaxTyuyecko 3xaueHWe. Beudko ToBa MM faBa
ocsoBanye 1a ro otens MOJIOKHUTEIHO.

- TosBomsiMaM CH 4 NpelUioka Ha TIOYMTAEMOTO HAYYHO KypU CHHIO Ja
IIIACYBa IOJIOKATCIHO U 14 NPUCHIAX HAydHATa cTereH ,,JJoKTop Ha HayKuTe Ha
pou. Enena Kuctamosa no HayyHa CHENMARHOCT ,,AKYIIEPCTBO M TMHEKOJIOIUs Ha
KHUBOTHATE W GONECTH Ha HOBOPOJEHUTE KUBOTHU, TPoQECHOHANHO HAIIPaBICHAE
6.4. ,Berepunapsa Meuilaka” B obnact Ha Buciie obpasoBaHme 6. “ArpapHu

HAYKH U BETePUHAPHA MELNTMHEA ™.

27.07.2022 . VI3rOTBWI pereHsusTa @.. Al ... ) VO
- 1p. Crapa 3aropa npod. 1=p H. Bacunen



" TPAKIIACKY YHWUBEPCUTET
A Cmapa Sasopa
Bem&ipu% Jame

of Professor Nasko Yovchev Vasilev, DVM, PhD, scientific specialty "Obstetrics
and gynecology of animals and diseases of newborn animals", 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 by the Rector of Trakia University — Stara Zagora and Protocol No 1 from
28.06.2022 . o

‘Conserning: DSc thesis “Targets of bioactive additives With; phytogenic
components in the reproductive system” presented by Associate Professor Elena
‘Kuzmini'chna Kistaniova, 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”, scientific specialty "Obstetrics

and gynecology of animals and diseases of newborn animals"

| The submitted documents meet the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the
Regulations for its application approved at Trakia University.

| Assoc. Prof. Kistanova, PhD has presented the data of scientific measurable
~ indicators, which are in full compliance with the minimum national requirements
for the scientific degree "Doctor of Sciences" according to the Law on the
Development of the Academic Staff in the Republic of Bulgaria. For the required
350 points, evidence for 527.7 points has been attached. -

The rapidly increasing population (;f thé planet requires increased production
of food products. The solution of this problem could be done by stimulation of the
productivity and reproductive capacity of animals with biologically active
substances that are safe for animal and human health. Natural supplements are

~multi-component, which is positive for the body, but creates difficulties for



revealing the specific mechanisms of their action. Overcoming these difficulties
| requires the accumulation of a substantial base of experimental data proving the
effect of phytogenic supplements on various targets.in the reproductive system. It
should be noted that the reproductive system forms before the onset of puberty,
therefore, in addition to heredity, the environment and growing conditions

influence its development as well.

Relevance of the topic. Restrictions on the use of hormones and antibiotics
cause increased demand and development of biologically active substances,
especially of plant origin, microalgae, beekeeping products, etc. Despite their
different origin (plants, algae and beekeeping product), the sﬁpplements have a
humber of similar bioactive components, including phytogenic ones. The research
‘carried out with the application of various bioactive substances for the assessment
| of reproductive'indicat’ors represents innovative solutions for replacing traditional
“hormonal preparations in the management of the reproductive process of livestock
animals. The pr_esented dissertation summarizes experimenfal data from long-term
studies on the impact of natural bioactive additives in cell models, experimental
and livestock animals (mice, rabbits, pigs, boars, rams and buffaldes). Phytobiotics,
bacteriophages, probiotics, prebiotics and synbiotics have been proposed as the
most promising alternatives. These supplements affect the metabolism at the

organismal level, and inevitably reflect on the reproductive system as well. For the

~ first time in our country, was successfully applied the herbal preparation Aufertin

to overcome postpartum anestrus in buffaloes. New data were obtained on the
inﬂuénce of a drone brood homogenate on the folliculogenesis and the expression
bf the oocyte-specific growth factors GDF9 and BMP15. Innovative are the studies
with T.terrestris on the female reproductive system of rabbits, proving the effect of
the supplement on gene expression in oocytes and cumulus cells of two consecutive
generations.

The relevance and innovation of the research has also confirmed by the fact

that two patents have been registered on the subject of the dissertation and



scientific articles have been published in peer-review and indexed in the Scopus
and Web of Science databases journals, including seven of them in journals ranked
in the first quartile (Q1) of relevant areas.

Literature review. Literary data on the variety of b"iologicélly active
substances and additives, their origin, composition and impact on the animal
organism has been presented. A comparative analysis of the advantages of the
‘épplication of natural supplements and their influence on the reproductive system
was carried out. The biological supplements used in the experiments are presented
‘in detail, as well as~data on their impact on the reproductive parameters of the
éxperimen’tal animals. During the comparative analysis regarding the actuality of
the problem, the composition and propertiés of biological additives, 447 literary
sources were interpreted, of which five were in Cyrillic and 442 were in Latin, and
approximately half of them were from the last ten years. Published experimental
results on the impact of bioactive substances show that each of them has its own
unique importance for the normal course of the reproductive process. Many
researchers indicate the significantly more favorable effect on this process of the
simultaneous application of several bioactive substances. ;
| Goal. The aim of the dissertation formulated by the author is to determine
the potential targets in the reproductive system, on which the application of natural

additives with phytogenic components affects.

Material and methods.

The selection of bioactive additives was determined by the properties and
biochemical composition of each of them, and was. based on the cbnducted and
published research results. In the experimental work, moétly multi-component
natural bioadditives were used, such as thév blue-greeh algae Arthrospira platensis
. ‘(Spirulina, SP), extract of the plant Tribulus terrestris (VemoHerbT, VHT), drone
brood homogenate (DBH), Ayefertin, the supplement Provit E10% Super,
éontaining the artichoke plant (Cynara scolymus). The polyphenol Oregonin (as a

purified extract from Ainus incana bark) was used in in vitro experiments with cell



'dultures and spermatozoa. The main goal of biologically active substances
| épplication is to stimulate the production of a greater number of quality gametes,
embryos and healthy offspring. Therefore, the focus of the analysis of their
influence was directed to the main parameters of the reproductive system, which
are the targets of bioadditivesv at the systemic and organismic level. Ten
experimental setups were conducted with 199 female and 9 male animals. A wide
range of research methods was used to evaluate the reproductive parameters and the
nutrigenomic effect of the applied bioactive supplements. The obtained results were
'«‘subjected to statistical processing. The methodology includes comparative and
general analyzes of the results from scientiﬁc-prac’ticél éxperiments with animals
éind laboratory studies of reproductive organs, tissues, ‘gametes and cell models,
after the application of non-hormonal natural bioactive supplements. A wide range
df research methods was applied to evaluate reproductive parameters,
mitochondrial activity and the nutrigenomic effect of applied bioactive
supplements. Changes in transcript levels of GDF9 and BMP15 genes in oocytes
and cumulus celis from the experimental animals were assessed by RT-PCR, as
well as CASA analysis of sperm kinematic parameters was done.

Results and discussion. The obtained results has been illustrated by 30
tables, 46 figures and appendixes. They represent evidence that the intake of
biological supplements affects the sexual organs and has a positive effect on the
i‘ccovery of cyclic activity in female animals and spermatogenesis in male
individuals. For the most part, they are Suppm“ted by the results of other collectives,
"Which confirm or upgrade the known data about the effect of phytogenic
ihgredients. An analysis of the changes in the reproductive parameters in different
types of animals - laboratory and livestock, after the in vivo action of, different in
origin, but similar in composition, active phytogenic substances from the natural
supplements has been carried out. The results have been grouped depending on the
targets attacked such as hormones, gametes, gametogenesis or offspring born in one

species and/or one sex of animals.



The author of the dissertation does not carry out a conventional discussion,
but presents an analysis of what has been achieved and deriving guidelines for
continuing research with the aim of a detailed assessment of the biologically active
substances used. A good impression has been done by the in-depth comparative
ahaleis of the obtained results, which contributes to the subsequent formation of
the conclusions and scientific contributions of the DSc thesis.

Conclusions. “

Two groups of conclusions have been formulated reflecting the registered
positive effects of the natural bio-additives application. In the first group, the
~ effects of natural supplements on parameters of the reproductive process are
reflected by the synergistic and complementary action of their bioactive substances,
including phytogenic: vitamins, secondary metabolic compounds of plants
| (polyphenols, fatty acids, etc.), macro - and trace elements. The targets of the
'ﬁhytogenic supplements with the potential to improve reproduction are derived -
the metabolic and sex hormones (at the organismic and systemic levels);
gametogenesis and gametes (at the systemic and cellular level); the cell organelle
‘mitochondria (at the subcellular levei) and the genes of reprodlictive tissue and
gametes The second group of conclusions relates to the results obtalned from the
application of each supplement with phytogemc components

The development of the dissertation is based on establishing the targets in the
reproductive system of the animal organism, which can be influenced by non-

hormonal natural bioadditives. The contributions of this development are
consequences of the obtained results, which in a scientific and applied aspect are
original, affirmative and fundamental in nature. |

The fundamental scientific contributions of the dissertation have been
’ellucidate the impact of biosupplements on the reproductive system, through their
~ii_hpact on multiple levels of the organism: systemic (repreduetive system), cellular
(gametes), subcellular (imitochondria) and genetic. | |

The original scientific contributions depending on the action of the bio-

additives at different levels of the organism are united in three groups. The first



group presents the new data on the influence of the used bioadditives with
phytogenic components on the level of the reprodu_cﬁve system in female and male
animals. The registered changes in the steroid hormones levels in the female
organi:sm 1n different species of animals are a proof of the beneficial effect of the
additives. These changes correlate with levels of the metabolic hormones, with
stimulation of the folliculogenesis, with maturation of the gametes (Spirulina,
homogenate of beetle larvae and Aufertin), improved spermatogenesis (Spirulina )
and with birth of the viable offspring (Spirulina and Tribestan). The second group
'ihcludes a new scientific knowledge about the effects of natural supplements on
mitochondria in reproductive tissue and gametes. Increased cytochrome C oxidase
activity has been found in vivo, resulting in a higher number of ovulated oocytes
after superovulation procedures. In addition, the higher competence for oocyte
development, and the presence in them of a better functioning mitochondrial
apparatus and a greater number of mtDNA copies (Spirulina, artichoke
biosupplement and Alcus incana bark extract) have been established. The third
group is based on the evidence of the nuirigenomic effect of natural supplements on
the reproductive system resulted in an increased expression of oocyte-specific
growth factors encoded by genes GDF9 and BMPJI‘S(Spiruiéina, VemoHerbT and
the. homogenate of beeile larvae). Changes in the expression ;of the genes encoding
the enzymes responsible for DNA methylation were recdrded in oocytes and
cumulus cells (ProvitE10%Super). The polyphenol oregonin also caused a change
in the expression of genes encoding DNA-methyltransferases as demonstrated by a
cell model of embryonic mouse fibroblasts.

Recommendations for practice. Based on the results; obtained, five practical
applications were developed: to optimiZe the protocolg for superovulation in
laboratory animals, to increase the reproductive potential of farm animals, ahd, to
store the semen from rams at 5°C for up to 48 hours after collection.

| List of publications on the DSc thesis. Prof. Kistanova presents twelve
scientific publications in connection with the developed topic and two registered

patents. The obtained resuits were published in journals indexed in the

6



Scopus& WoS databases, and seven of them in journals ranked in the Q1 quartile in
the relevant fields. She is a leading author (first or last as head of the research team)
_ - in 11 and a co-author — in 1. Eighteen citations of the six published scientific
articles have been indicated in peer-reviewed and indexed in Scopus & WoS
journals and two in non-refereed. | |

The se@f—wbstraci reflects the main Sectioﬁs of the dissertation and meets the

requiremernits.

Conclusion. 'The DSc thesis possesses an actuality and innovation. The
research methods are up-to-date. The obtained results are original and of practical
importance. All this gives me reason to rate it POSITIVELY. I allow myself to
propose to the honorable scientific jury to also vote positively and award the
s.jcientiﬁc degree "Doctor of Sciences” 10 Associaté Professor Elena Kistanova, PhD
in the scientific specialty "Obstetrics and gynecology of animals and diseases of
newborn animals", professional direction 6.4. "Veterinary Medicine", scientific

area 6. "Agrarian Sciences and Veterinary Medicine".
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