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pa3MHOXaBaHeHO" B 3eMeaeNCcKH HHCTUTYT — CTapa 3aropa

OTHOCHO: [HCEepTaLMOHeH TPyA 3a MPUCHXKIAaHe Ha 06pa3oBaTeIHa U HayqHa
creneH nJlokTop® B 06nact Ha BHcIIe o6pasoBanue 6. ArpapHu
HayKl M BeTepHHApPHA MEIMIHMHA, NMPOPECHOHATHO HalpaBlIcHUEe
6.3. JKuBoTHOBBACTBO, J[OKTOpCcKa mporpama: ,Pa3zBpxiane Ha
CCJICKOCTOMAHCKUTE JKUBOTHHM, OHOJOTHA M OHOTEXHHMKA Ha
pa3sMHOXaBaHETO

Ocnosanue 3a npeicTaBsHe Ha PELICH3UATA: YYACTHE B CHCTABA HA HAYYHOTO
)KYpH IO 3alMTa Ha JUCEPTALMOHEH TPy, CHIVIACHO 3amoBen No
PJT 05-80 ot 02.04.2024 r. ua Ipencenarens va CelicKOCTONaHCKA
akagemus-Codus

ABTOp Ha JucepTauuoHHusi Tpya: IlBeresumna $SHueBa TonopoBa —
JIOKTOPaHT B pefoBHa ¢opma Ha obydyeHHe mpu MHCTHUTYT MO JKMBOTHOBBIHH
Hayku — KocTuHOpo.

Tema ma aumceprammonnus 7tpya: ,MH BUTPO METOJU 3A
ACUCTHUPAHA PETTPOAYKIIWA ITPH CEJICKOCTOITAHCKH
XMBOTHU“

Hay4yen prnkoBoguTen: npod. n6x [Tnamen Tonopos

Bcuuku Heo6xoauMu IOKyMEHTH ca npeacraseHu oT LlBetennua Suyena
TonopoBa cbriacHO M3MCKBaHUATA Ha 3aKOHA 3a Pa3sBUTHE HA aKadeMHYHMS
cbeTaB B PemyOnvka bwenrapus u IlpaBunHuka 3a HEroBoTo IPUIIOXKEHHE B
CCA.



L. KpaTko npeacTaBsine Ha JOKTOpaHTA

Isetenuua SAnuesa Tomoposa ¢ pomena Ha 23.06.1980 r. B rp. Codus.
[Mpuno6usa oOpasoBaTeNHO-KBaTM(pUKAllMOHHA cTeneH ,bakanmassp® ¥
,Maructsp“ or Hos Owirapcku ynuBepcurer. Ilpe3 2017 r. npunobusa
obpasoBaTenHO-KBaTM(PUKAIMOHHA CTeneH ,bakamappp®, cnenuarHocT —
»JooumxeHep” ot Tpakuiicku yHuBepcuteT — Ctapa 3aropa.

Csc 3anosen PJI 05-28/ 05.02.2019 roa. Ha Ilpencenmatens na CCA e
3a4yuclieHa KaTo JOKTOpaHT—pefoBHa ¢opMa Ha oOydeHHe IO AOKTOpCKa
nmporpaMa ,,PasBeKaaHe Ha CEJICKOCTONAHCKUTE JKUBOTHH, OHONOrMs U
OMOTEXHHKA Ha Pa3MHOXaBaHeTO KbM 3eMenelicku MHCTHTYT—CTapa 3aropa.
Csc 3amoBen PJI 05-124/19.05.2020 rox. mpoabmkaBa oO0ydeHHETO CH B
HHCTUTYT 10 XUBOTHOBBAHH Hayku - KoctunOpon. C npyra 3zamosen PJI 05-
47/29.03.2021 r. e npoMeHeH HayIHHs pbKOBOJIUTEN Ha AOKTOopaHTa. CpOKbBT Ha
o0ydeHHe € yaboKeH cbe 3anosen PJ1 05-21/14.02.2022 ropx., a cbe 3anosen P/]
05-40/11.03.2023 roza. fokTOopaHTa € OTYMCIEH ¢ IIpaBo Ha 3aummrTa. OT Mecel
mapt 2021 r. IlBerenuHa TomopoBa € Ha3Ha4YeHa 3a ACHCTEHT B OTAEN
] CHETHKA, pa3BBXKIaHe M penpoidyKuus KpM HMHCTUTYT no KMBOTHOBBAHH
Hayku - KoctuHOpoza.

Iiserenuna TomopoBa € 1poBela JBJICOCPOYHA CHELHAIH3AUUA B
I'epManus B o0yiacTTa Ha penpoAyKIusTa (MH BHTPO IoJly4aBaHe Ha eMOpHOHH,
BuTpuduKanus u embpuorpancdep). Ilpes 2022 u 2023 r. e nmposena Tpu Kypca
Ha oOyudeHue mo nporpama Epasem+ B ABcTpus, Hranus u mectMmecedeH B
Hcnanus. Brnagee aHIIHiicK¥, HEMCKH W HcmaHckd. 3a nepuoga ot 2019 no
2024r. JOKTOpaHTa y4acTBa B YETUPU Hay4HHU MpoekTa, duHaHcupanu ot CCA,
®HU 1 MOH. MMa o6uro 10 HayyHy MyOnHKanyu.

II. OGma xapakTepHCTHKA HA AHCepTallNATa M aBTopedepaTta — obem
H CTPYKTYpa

JlvcepTauMOHHUSA TPYA € HamucaH Ha 135 cTpaHMIM M CTPYKTYypUpaH,
KaKTO CJIEABA: 3arjlaBHa CTpaHuIa - 1 cTp., ChABbPXKAHUE - 2 CTP., H3IOI3BAHH
ChKpallleHus — 2 CTp., ChABpXKaHUe Ha Tabnuuute — 1 CTp., ChABPXKAHUE HA
¢urypure — 1 cTp., ChaABpXKaHWE Ha CHUMKHTE — | CTp., yBOm — 2 CIp,,
nuTepatypeH mnperiesn — 36 cIp., e M 3a1a4u — 1 CTp., MaTepuan U METOIH —
17 ctp., pesyntatu u obcwhxaane - 27 cIp., u3Boau - 1 ¢Tp., npuHocH — 1 crp.,
nuTepaTypa — 15 cTp. ¥ myOnuKanuM BbB BPB3Ka C AMCepranusra - 1 cTp.
Jluceprauusra Bxaousa 14 Tabmunu, 17 durypu u 23 cuuMku. [pencrapennst



AUCEPTALIMOHEH TPYJ 3a PELIEH3UPAHE € CTPYKTYpPHpPaH MPaBUIHO M OTrOBaps Ha
uzucksanuATa Ha 3PACPD u IlpaBunnuka 3a HeroBoto npunarade B CCA.

ABTopedepaTa e HamucaH Ha 42 CTpaHMLM W HAITBJIHO CHOTBETCTBA HA
AMCEPTALIMOHHHA TPYHA, OTroBaps Ha HM3UCKBAHMATA W MOpEJCTaBd HAyYHHTE
U3CJIeABaHUS, [TOJyYEHUTE PE3yNTaTH, U3BOJH U IIPUHOCH.

[lI. AxTyajHOCT Ha H3c/leABaHUA NpobiemM

3amasBane Ha pa3HOOOPA3MeTO IIPU CEICKOCTOMAHCKUTE KUBOTHH € OT
pelaBamo 3Ha4eHUE 3a [POROBOJICTBEHATa CHUTYPHOCT Ha ObAEIIUTE
TIOKOJICHHUA, 33 TIPOU3BOAUTEITHOCTTA M aJlaliTUBHOCTTA HA IMPOM3BOJACTBEHHUTE
CHUCTEMHM, 33 YCTOHYMBOCTT2 KbM HM3MEHEHHMETO Ha KJMMaTa M TrapaHIMs 3a
3/paBeTo Ha noTpebuTenure. OrpaHuyaBaHe epo3UsiTa Ha TEHETHIHUTE PECYPCH
Opu  CEJICKOCTONMAHCKUTE JKMBOTHM, CIMpaHe 3arybaTa Ha OHOJIOTMYHO
pasHooOpasue e OCHOBHa cTpaTermyecka uen Ha EC. IlomyuaBameto Ha
eMOPHOHH MH BHTPO H TAXHATa KPUOKOHCEPBAIlUS € eIMH OT HAYMHHTE 3a
peliaBaHe Ha qpoOneMa 3a oOna3BaHe Ha TIEHETHYHHTE pecypcH B
YXUBOTHOBBACTBOTO. WsnonzsaHeTo Ha aCHCTHPaHH pPENpPOIyKTUBHH
TexHonorun (ARTSs) MMa MoTeHNual Ja yBeNW4d 3HAYHTENHO eheKTHBHOCTTA
Ha NpyNaraHuTe pa3sBbJAHU IPOrPaMU U CE U3MOJI3BAT 3a NOAOOpsBaHe Ha OO
FeHeTH4eH Npodun Ha crajgaTa. [IpumaraHeTo Ha MHOXECTBEHA OBYNALHA H
eMOpuoTpancdep B KOMOWHAUS C TeHOMHA CeEJEKIHS MU U3KYCTBEHO
OCEMCHSBaHC € Hal-€(EeKTHBHHAT HAYWH 3a yBEIMYaBaHE Ha TeHeTHYHATa
neyanba ¥ Mo TO3M Ha4MH TMOBMIIABAHE HA PEMpPOJYKTHBHATA e(eKTHBHOCT B
pamkuTe Ha AaneHarta nopona. [lpoussoncTeoro In vitro Ha emGpuoHM naBa
BB3MOXHOCT 33 ChbXpAaHABAaHE Ha €MOPHOHHM OT XHBOTHHM C BUCOKA F€HETHYHA
CTOWHOCT Ciie[l CMbPTTa MM, KaKTO H Jia Ce 3alla3su ChUIECTBYBAHETO HA [EHHH
3aCTpallleHd BUJOBE. [n Vitro NPOM3BOJACTBOTO Ha €MOPHOHHM NPEMHHABA Ipe3
TP €Tarna: in vifro MaTypupaHe Ha KyMyJyCHO - OOLUTHH KOMIUIEKCH TIOTy4YeHH
OT AMYHULH Ha 3aKJIAHM KpaBH, i1 Vitro OILUIOKAAHE W in Vitro KyJITHBHpaHe Ha
3urorara 10 crTaauil 6nacroumct. CaMo Hal-KayeCTBEHHTE OJacTOLMCTH ce
KpuoKOHCepBupar. Ilpy Te3su mponecu BIMAAT peauna (axTopH, KaTo
IIPOXBIDKUTENIHOCT Ha TPAHCIOPTHUPAaHE, HAYMH Ha [OJy4aBaHE HAa OOLIUTHUTE,
NPOXBIKHUTEIHOCT HAa MaTypauuaATa, CpEIM 3a KyJITUBHpaHe U ApyTH. Bunpeku
MIOCTUTHATUTE PE3YNITAaTH 10 MOMEHTA, € HEOOXOJUMO J1a ce Imofobpu MeToza 3a
in vitro ToNy4YaBaHe Ha eMOPHOHH OT roBefia W Ja Ce MPOYYH BIHSAHUETO Ha



BUTPM(GHUKALMATA HA MATYpPHPaHH TOBEXIH OOLUTH H eMOPHOHH BBPXY
TAXHOTO Pa3BHTHE.

PaspaGoTeHusT sucepTallOHEH Tpy/ MMa HaydeH [PHHOC NpH OTAETHHUTE
Tald Ha in Vifro TONy4aBaHETO Ha eMOPHOHH, a Taka CHINO HAMHpa U
IIPaKTHYECKO TIPUNIOKEHHE.

IV. JlnTepatypna ocBeqoMeHOCT M TeopeTHM4YHAa MNOATOTOBKA Ha

KaHauIaTA

JluTepaTypHMAT Nperien Ha JUCePTALHOHHHUS TPYA ChABPXKA CENEM
OCHOBHM pasjiena. B mbpBus paszien ca ONHMCaHH aCHCTUPAHHTE PEeNpPOaYKTUBHHU
TEXHOJIOTUH B TOBCHOBBACTBOTO. BTopust paspen mpexncrass Teopermunure
OCHOBH Ha OOrcHe3aTa, ()OJHKYJIOreHe3aTa U o6pa3yBaHeTo Ha (onukynsapHaTa
Te4HOCT. Tperuar pasgen BrI04Ba ueTHPH nmoxpaszena, a HWMEHHO -
MolyyaBaHe Ha SAHYHHLOM OT KIAHUNA M TPAHCTIOPTUPAHETO UM 0
nabopatopusATa, METORMTE 3a IIONy4aBaHE Ha OOLUTHTE, pa3MepUTE Ha
GomukymuTe M QyHKUHOHANHOTO ChCTOSHHE Ha sitynunmre. Tosu pasnen
OMHMCBA CTBIIKUTE N0 in Vitro MaTypauusATa Ha OOUMTHTE. YeTBHLPTUST pasnen
HMpocieNdsa npoueca Ha NPOABIDKUTENHOCT Ha 7 Vitro MaTypanus U CPeUTe ¢
nobaBkuTe KbM TsX. IleTHsT pasnen e ¢ tpu nojpaszena 1 o6xBala nporeca Ha
in  vitro OIUIOXKNAHETO — H3MOJI3BAHUTE Cpeau, KalalWuTalisd Ha
CHEPMATO3OMIUTE M aKpO3OMHAa peakuus. B mecTus pasmen ca omucanu
Cpeaute 3a in vitro Kyntusupade. CeqMHAT pasjien NpencTass BTOpaTa 4acT oT
AUCEPTALMOHHUA TPYA, 3 MMEHHO KPHOKOHCEpBallsl, Ype3 BUTpHGbUKALMs Ha
TOBEXIU OOLUTH M eMOpHOHH. B To3M paszern ca mocouenn IIpeIUMCTBaTa Ha
METONa Ha KPUOKOHCEpBalMs 4Ype3 BHUTPHGMKALMS, OPOHUKBALIA H
HENMPOHUKBAIUM ~ KPUONPOTEKTOPHM M YBPEXOAHWUA, NPHIAHEHH  OT
BUTpUUKaLAA.

Pasnenure B muTeparypuus o630p ca CBBP3aHH C TeMaTa Ha
muceprauuaTa. Lutnpanu ca o6mo 179 aBropa Ha aHIIHIACKH €3MK, KaTo 1paBu
1OOpO BrEYATICHUE TONEMHAT Opoit LUUTHPaHH aBTOPH OT NOCIEJHUTE MeT
roauny. ToBa nmokassa MHOTo no6pa TeopeTHYHA IOATOTOBKA HA JOKTOpPAHTA.

V. MertoauyeH noaxon
[enra e TouyHa M scHO QopMynupaHa, a MOCTaBEHHTE ceaeM 3a/1a4u
o0e3neyapar HelHOTO W3mbiaHenMe. IIpefu METOAMYHATA YacT e Mpe/IcTaBeHa
LlesiTa Ha OMCepTalliOHHAaTa paboTa, a MMEHHO I0J0OpsBaHE Ha MeToda 3a



mojly4aBaHe Ha eMOPHOHH OT ToBeja in vifro W NPOy4YBaHE HA BIMAHHETO Ha
KPHOKOHCEPBAIMATA HA OOLUWUTH M eMOpHOHHM upe3 BUTPU(MUKALHUA BBPXY
TAXHOTO pa3BUTHE. 3a IOCTHraHe Ha LielTa Ca pealu3upaHH CelIeM OCHOBHH
3a/1a4u.

JlabopaTopHuTE M3CAEABAaHUS Ca U3BBPIICHU ChC CHBPEMEHHA anaparypa,
rapaHTypalla TOYHOCT TpH ChOTBeTHUTe aHamu3u. CraTucTUdyeckaTa obpaboTka
€ U3BBpIIEHa C MaTeMaTH4eCKU MOAEIH U COPTyepH, KOMTO Ce€ H3IMON3BAT OT
BOJEIIM yYeHU B Ta3u obOyact. M3non3BaHuTe OT JUCEPTAaHTKAaTa METOAMYECKH
TIOAXOAM NMpU pa3paboTBaHETO HA JUCEPTALMOHHUS TPYHA ca MPaBUIHHU, KOETO
criopel MeH € IoKaszarel 3a MHOro jobpaTa ¥ TeopeTHMYHa IOATOTOBKA, 32
npuaoOUTH YMEHHUs 3a TUTaHUpaHe M MPOBEXJaHe Ha eKCIIEPUMEHTH, 3a aHaIu3
¥ MHTEpOpeTalus Ha nojaydyeHute MeroauTe Ha paboTa ca ONMCAaHU NOAPOGHO
OT TpaHCHOPTHpPaHe Ha AHYHULMTE 10 JabopaTopHsATa, IONY4YaBaHETO Ha
KYMYJIyCHO - OOILIMTHUTE KOMIUIEKCH M OKa4eCTBABAHETO UM, IIpoLieca Ha in Vitro
MaTypalHus, in Vitro OIUIOKIaHe M in Vitro KyJITUBUpPaHe W BUTpH(UKAUHUA.
[Tpoueca Ha paboTa € OHarJeeH ¢ I10AX0 1] CHUMKOB MaTepHall.

VI. 3Hauyumocer H yOeauTeqHOCT Ha MOJYYEHHTE  pe3yJITATH,

HHTEpPNpEeTAlHH 1 H3BOAH

ITonmy4yeHuTe pe3ynTaTd OoT eKClIepUMEHTATHATa paboTa ca pa3/ie/IeHH B
IBE TPYIIH.

[TepBata rpymna obxBalla pe3yJTaTUTE OT [10Jy4YaBaHETO Ha KyMYJIyCHO
- OOLIMTHHUTE KOMIUIEKCH, in Vifro MaTypauMsiTa, in vitro OILUIOXKAAHETO U in Vitro
KyntuBapaHeTo. CpaBHeHM ca pe3yiTaTHTe OT IPOXBIDKHTENHOCTTA Ha
TpPaHCMOPTUpaHe Ha AHYHUIIMTE /10 JabopaTOpHsTa, TeMIlEpaTypaTa Ha cpeaara
34 TpaHCTOpTHpaHe M edekra Ha METOAMTE Ha IOJy4yaBaHe Ha KyMYyJIyCHO-
ooruTHUTe KoMIutekcu. [IpocneneH e edexra Ha PyHKUHMOHAIHOTO CHCTOSHHUE
Ha SHYHUIUTE U PadIMYHUs pa3Mep Ha (QONMKYJIHMTE BBPXY Pa3BUTHETO Ha
OOIMTHTE. MaTypauuara € T[poBeXZaHa IpPH  pa3IMyHa  4Yacosa
HPOIOBKUTENHOCT , KaTo Haii-noOpu pe3yiTaTy ca monydeHd npu 20 - 22 yaca
marypupane. [Ipu in vitro KynTHBHpaHeTo ca cpaBHeHM Tpu cpeam - CRI,
KSOM u SOF, xato BbB BCSKa CpeJa € TeCTBAHA Pa3jiMi4Ha KOHIEHTPALUs Ha
deranen Ttenemxu cepyM (FCS) — 5 wmnm 10 %. Haii-nobpu pesynratu ca
nony4enn 1pu Kyntusupane B SOF ¢ 5% FCS.

Bropata rpyma eKCIEPUMEHTH BKIIOYBA KPHOKOHCEpBAlMA 4pes3
BHTpU(UKALMA HAa MaTypUPaHH TOBEeXIH OOUMTH W embpuowu. IlpocieneH e



edeKra Ha KyMYTyCHUTE KIETKH BBPXY BUTPU(DHKALMATA HA MATYpHPaHH
TOBEXN OOUNTH M BUTPHPUKALKS HA TOBEX M €eMOPHOHH.

Pesynrarure ca mpencraseny upes TaGuunu u oburypu, xaro ciep
BCEKM pa3fie]l HMa MOAXONAIIA MHUCKYCHs, KOSITO € CBbp3aHa C pe3yNTaTH Ha
ApyTM aBTOPH OT IOC/IEIHATE IOAMHH. ToBa e rokasaTenHo 3a MHOTO obpara
H3CJIe10BATeIICKa KOMIIETEHTHOCT Ha aBTOPa 110 POYYBaHUTE IPoGIIeMH.

OT npoBeneHuTe eKCNEPHUMEHTH Ca HANPABEHH OCeM H3BONA K TpH
IPENOPBKH — JBE 3a HayKaTa M €[JHa 3a IpaKTHKaTa. BCHYKM W3BOOM ca B
PE3YyNTAT OT IIOCTaBEeHATA L(EJI U 3a[aYH.

VII. IIpMHOCH HA AMCEPTALHOHHUS TPYA

Ilpuemam dopmynupanuTe OT aBTOpa MPUHOCH B JUCEPTALHOHHUSA Tpyn. B
Pe3yJITaT OT NPOBEACHNTE EKCIEPMMEHTH IPUHOCUTE Ca Pa3feleHt B IBE IPYIIN:

Opurunanuu HayuyHH npHHOCH:
1. Ype3s cpaBHMTENHH H3CIIEABAHUS HA PA3IUYHH nebUHApaHU XPAHUTEITHA
CpeAH Ca ONTUMU3UPAHHU yCIOBHATA 3Q in Vitro KyNTHBHUpaHe. YCTaHOBEHO €, ye
KYJITUBHPAHETO B XpanuTenHa cpena SOF ¢ nobaska Ha 5% FCS nocroBepHO
[TOBUIIaBa IPOLICHTA HA MONYYEHUTE OIIACTOIIUCTH.
2. CremneHra Ha IIpEXMBIEMOCT Ha BUTPHGHUUUPAHH IeHYAUPAHH OOLUTH
KyATUBHpaHH B NPUCHCTBHETO HA KyMyJTyCHHM KieTkd (BJJO+KK) € 3HaYHTeNTHO
[10-BUCOKa.
3. PaspaboTeHa e OnpocTeHa CHCTEMa 3a ONAKOBAHe Ha eMOPHOHHTE Ipeau
BUTPU(HUUMpPaHE C H3NOJI3BAHE HA CTAHAPTHH MakeTH.
Ipunocu ¢ HayueH H npHJIOkKeN XapaKTep

1. TlomoGpen e MeTona 3a monyyapane Ha eMOPHMOHH OT roBejIa in Vvitro, 4pes
MOAN(DUKALUM HA YTBHEPJAEHH CXEMH.
2. Tlomy4yeHu ca HOBU NaHHH 3a BIMAHUETO HA pasMepa Ha QOIINKYIIHTE BBPXY
Ka4eCTBOTO Ha eMOPHOHHUTE.
3. YcTaHOBEHO e NpeMMCTBOTO Ha METO/IA 32 NOTy4aBaHE HA OOLIUTH 4Ype3
NYHKTHpaHe Ha (QONHKYIIHTE.
4. TloTebpAeHa e Hal-ONTHMaIHATA IPOXBIKUTENHOCT HA iK1 Vitro

MaTypanusra.



VIIL. Ouenka Ha Ka4ecTBOTO HA HAYYHHTe MybJHKAUMH, oTpa3siBallk
pe3yJITaTuTe B AHCEPTALHATA

Jokropant Llsetenuna TomopoBa uma IyGIMKYBaHAa efHAa CaMOCTOSTENHA
CTaTHA BLB BPB3Ka C JUCEPTALMOHHMA TpPYH, KOSATO OTpassiBa pe3y/iTaTH OT
MPOBE/ICHUTE EKCIIEPUMEHTH. B cTaTusTa aBTOpa mpenophusa fa ce OTCTPAHAT
TIOHE 4acT OT KyMy/yCHMTE KJICTKH MpeAX BHUTPU(HKALMATA HAa MaTypHpaHH
FOBEXAN OOUMTH. JIeHyqUpaHUTE OONHTH IMPEXHUBSBAT BHTPUDHKALUS C MO-
BHCOKa CKOPOCT OT KyMyJIyCHO-OOLMTHHMTE KOMIUIEKCH, BBIPEKH Y€ TIXHOTO
OTUIOIAHE M MOCIEBAIO Pa3BUTUE HA eMOPHOHH Ca KOMIIPOMETHPAHH MOPai
JdIcata Ha KyMyJTyCHU KIeTKH. Jlo6aBsHeTO Ha MHTaKTHM KyMYJIyCHH KIETKH
MOX€E Ja BB3CTAHOBH CHTyalUATa, OCHUTYPsABAHKH Ha NEHYIUPAHUTE OOLUTH
MOJOOHH CKOPOCTH Ha OIUIOKIAaHE M pa3BUTHE Ha eMOpuoHHUTEe, KaTo mpH
BUTPUDUIIUPAHUTE KyMYJTyCHO-OOIIUTHH KOMILIEKCH.

1. Tsvetelina Todorova, 2023, Effect of cumulus cells on vitrification of
matured bovine oocytes, Bulgarian Journal of Animal Husbandry, LX, 1,
4-12, Web of Science - CABI, EBSCO, https://animalscience-
bg.org/page/en/details.php? article id=973

IX. Kpurnunmu Genexku, BLOPocH H NpenopbKH KbM KaHAMAATA

Ha aBTopa Ha aucepTannonsus Tpya npemopsusam a2 ny61MKyBa
MPOBCACHUTE H3CJICNBaHMA, 3a a MOXKe Gorarata WHGOpMalMA U OMUT KOMITO
MMa Jla TOCTHTHE 0 WU3CNeNOBATENCKATa KOJNErUs M Ja MPOBOKHPA MO-LIHPOK
Hay4eH uHTepec. Ha noxropant Tofoposa npemoppuBaM, chio aa IPOABIXU
eKCIepUMEHTaNIHATa CH paboTa B 00nacTTa Ha aCHCTHPAHUTE PENpOIyKTHBHH
TEXHOJIOTUM M C JpyTH BHMIOBE >XMBOTHH. HsMaM KpuTHYHH Gelexku u
BBIIPOCH.

JAKJIIOYEHHUE

IIpeficTaBeHUAT MU 32 pelleH3MpaHe IUCEPTAMOHEH TPYL pe/cTaBsaBa
3a1p0049€HO U NOOpe CTPYKTypHpaHo HayqHO W3CIeABaHe B 06JacTTa Ha
ACUCTHPAaHUTE DENPOAYKTHBHH TEXHONOTMH. PaspaboTkara € Ha BHCOKO
NPO(ECHOHATHO HMBO, MOJOOPEHM Ca HAKOM OT METONMKUTE 33 in Vilro
NOJNY4aBaH¢ HAa eMODHOHM M Ca HalPaBeHH 3HAYMMHM TPHHOCH, KOHTO
[peACTaBAT NOKTOPaHTa KaTo 3abJ100YEH U IIePCIEKTUBEH U3CIEHOBATE.

JIMCepTaUMOHHUAT TPY.l OTrOBaps HAMBIHO HA BCHYKM M3HCKBAHHA HA
3PACPB, IlpaBunHuka 3a ycnoBusATa M pela 3a NPUIOGMBaHE Ha Hay4HU
CTCIICHM U 3a 3a€MaHe Ha akafeMUYHH AnsxHOCTH B CCA.



Bb3 OCHOBa Ha BCHYKO, [IOCOYEHO IO TYK, OHEHABAM MOJIOMKHTETHO
Ipe/CTaBeHUs ANCEPTALMOHEH TPYA Ha TeMa: ,,lIH BUTpo MeToau 3a acucTHpaHa
PCTIPOYKIIHMS MPH CENCKOCTOMAHCKM XXMBOTHH U MpeiaraM Ha 4ieHOBeTe Ha
yBaxaeMoTo HaydHo Xypu fma riacyBaT MOJNOKHTENHO 3a NMPUCHXKAAHE HA
IBeTennna Sinuea Togoposa Ha 06pazoBaTeNHa U Hay4YHa cTeneH ,,/Jlokrop*
IO MOKTOpCKa mporpaMa ,PassekiaHe Ha CEJICKOCTONAHCKHUTE >MBOTHH,
6uosnorus 1 GHOTEXHUKA HA PA3MHOXABaHETO" B NIPO(ECHOHATHO HallpaBlIeHue
6.3. JKMBOTHOBB/ACTBO OT 06NACT Ha BHCIIe 06Gpa3oBaHue 6. ArpapHu HayKu u
BCTEpUHApPHA MEIMUMHA, KbM UWHCTHTYT 10 KMBOTHOBBIHM HAyKH-
Koctuubpon.

A

Jara: /A b0y X0LY PeueH3eHT:./(./}‘{..f/. ..................
/ npod. n-p Craiika Jlanesa/
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Todorova in accordance with the requirements of the Law on the Development
of the Academic Staff in the Republic of Bulgaria and the Rules for its
Application in the SSA.

I.Brief introduction of the PhD student
Tsvetelina Yancheva Todorova was born on 23.06.1980 in the city of
Sofia. In 2011, he acquired a Bachelor's degree in advertising, and in 2014 a

Master's degree in international tourism from the New Bulgarian University. In



2017, he acquired an educational and qualification degree "Bachelor", specialty

- "Zoo engineer" at Thrace University - Stara Zagora.

By order RD 05-28/ 05.02.2019 of the Chairman of the SCA, it was
registered as a doctoral student - regular form of study in the doctoral program
"Breeding of agricultural animals, biology and biotechnology of reproduction”
at the Agricultural Institute - Stara Zagora. Later, by order RD 05-
124/19.05.2020, he transferred to the Institute of Animal Breeding Sciences -
Kostinbrod. By order RD 05-47/29.03.2021, the scientific supervisor of the
doctoral student was changed. Due to objective reasons, the period of study was
extended by order RD 05-21/14.02.2022, and by order RD 05-40/11.03.2023,
the doctoral student was dismissed with the right of defense. From March 2021,
Tsvetelina Todorova was appointed as an assistant in the "Genetics, breeding
and reproduction” department at the Institute of Animal Husbandry Sciences -
Kostinbrod.

Tsvetelina Todorova has carried out a long-term specialization in
Germany in the field of reproduction (in vitro embryo production, vitrification
and embryo transfer). In 2022 and 2023, she conducted three courses of study
under the Erasmus+ program in Austria, Italy and a six-month course in Spain.
He speaks English, German and Spanish. For the period from 2019 to 2024. the
doctoral student participated in four scientific projects funded by the SSA, the
National Institute of Scientific Research and the Ministry of Education and

Science. There are a total of 10 scientific publications.

II. General characteristics of the dissertation and abstract - volume and
structure

The dissertation is written on 135 pages and structured as follows: title
page - 1 page, content - 2 pages, abbreviations used - 2 pages, table content - 1

page, figure content - 1 page, content of pictures — 1 page, introduction — 2



pages, literature review — 36 pages, aim and tasks — I page, material and
methods — 17 pages, results and discussion — 27 pages, conclusions — 1 page,
contributions - 1 page, literature - 15 pages and publications related to the
dissertation - 1 page. The dissertation includes 14 tables, 17 figures and 23
photographs. The submitted dissertation for review is structured correctly and
meets the requirements of the RSARB and the Regulations for its
implementation in the SSA..

The abstract is written on 42 pages and fully corresponds to the
dissertation work, meets the requirements and presents the scientific research,

obtained results, conclusions and contributions.

ITL. Relevance of the researched problem

Preserving diversity in farm animals is crucial for food security for future
generations, for the productivity and adaptability of production systems, for
resilience to climate change and guaranteeing the health of consumers. Limiting
the erosion of genetic resources in farm animals, stopping the loss of biological
diversity is a main strategic goal of the EU. Obtaining embryos in vitro and their
cryopreservation is one of the ways to solve the problem of conservation of
genetic resources in animal breeding. Conducting research on the development,
standardization and application of new cryopreservation technologies covering
all types of genetic material and species is laid down in the European strategy
for genetic resources in animal husbandry. The use of assisted reproductive
technologies (ARTs) has the potential to significantly increase the effectiveness
of applied breeding programs and is used to improve the overall genetic profile
of herds. The application of multiple ovulation and embryo transfer in
combination with genomic selection and artificial insemination is the most
effective way to increase genetic gain and thus increase reproductive efficiency
within a given breed. In vitro production of embryos makes it possible to

preserve embryos from animals of high genetic value after their death, as well as



to preserve the existence of valuable endangered species. In vitro embryo
production goes through three stages: in vitro maturation of cumulus-oocyte
complexes obtained from slaughtered cow ovaries, in vitro fertilization and in
vitro cultivation of the zygote to the blastocyst stage. Only the best quality
blastocysts are cryopreserved. A number of factors influence these processes,
such as duration of transportation, method of obtaining oocytes, duration of
maturation, culture media and others. Despite the results achieved so far, it is
necessary to improve the method for in vitro production of bovine embryos and
to study the influence of vitrification of matured bovine oocytes and embryos on
their development.

The developed dissertation has a scientific contribution to the
individual stages of the in vitro production of embryos, and thus also finds a

practical application.

IV. Literary awareness and theoretical preparation of the candidate

The literature review of the dissertation contains seven main tab. The
first section describes assisted reproductive technologies in cattle breeding. The
second section presents the theoretical foundations of oogenesis,
folliculogenesis and follicular fluid formation. The third section includes four
subsections, namely - obtaining ovaries from the slaughterhouse and
transporting them to the laboratory, methods of obtaining oocytes, follicle sizes
and the functional state of the ovaries. This section describes the steps to in vitro
maturation of oocytes. The fourth section traces the duration of the in Vvitro
maturation process and the media with their supplements. The fifth section has
three subsections and covers the process of in vitro fertilization — the media
used, sperm capacitation and the acrosome reaction. In the sixth section, in vitro
culture media are described. The seventh section presents the second part of the
thesis, namely cryopreservation, by vitrification of bovine oocytes and embryos.

This section outlines the advantages of the vitrification cryopreservation



method, penetrating and non-penetrating cryoprotectants, and damage caused by
vitrification. The sections in the literature review are related to the topic of the
dissertation. A total of 179 authors in English are cited, and the large number of
cited authors from the last five years makes a good impression. This shows a

very good theoretical preparation of the doctoral student.

V.Methodical approach

The dissertation is written in a very good style and language and the
most appropriate way of presentation is chosen ~ The goal is precisely and
clearly formulated, and the seven tasks set ensure its implementation. The
laboratory tests were carried out with modern equipment, guaranteeing accuracy
in the relevant analysesThe methodological approaches used by the doctoral
student in the development of the dissertation work are correct, which, in my
opinion, is an indicator of her very good theoretical preparation, acquired skills
for planning and conducting experiments, for analysis and interpretation of the
obtained results. The working methods are described in detail from the
transportation of the ovaries to the laboratory, the preparation of the cumulus-
oocyte complexes and their characterization, the process of in vitro maturation,
in vitro fertilization and in vitro cultivation and vitrification. The work process

is illustrated with appropriate photographic material.

V1.Significance and persuasiveness of the obtained results, interpretations
and conclusions

The obtained results of the experimental work are divided into two
groups. The first group covers the results of obtaining the cumulus-oocyte
complexes, in vitro maturation, in vitro fertilization and in vitro cultivation. The
results of the duration of transportation of the ovaries to the laboratory, the
temperature of the environment for transportation and the effect of the methods

of preparation of the cumulus-oocyte complexes were compared. The effect of



ovarian functional status and different follicle size on oocyte development was
tracked. Graduation was conducted at different hourly durations, with the best
results obtained at 20 - 22 hours of graduation. In the in vitro cultivation, three
media were compared - CR1, KSOM and SOF , and a different concentration of
fetal calf serum (FCS) — 5 or 10% — was tested in each media. Best results were
obtained when cultured in SOF with 5% FCS. The second group of
experiments involved vitrification cryopreservation of matured bovine oocytes
and embryos. The effect of cumulus cells on vitrification of matured bovine
oocytes and vitrification of bovine embryos was monitored.

The results are presented in tables and figures, and after each section
there is an appropriate discussion, which is related to the results of other authors
from recent years. This is indicative of the very good research competence of the
author on the studied problems.

Eight conclusions and three recommendations were drawn from the
conducted experiments - two for science and one for practice. All conclusions

are a result of the set goal and tasks.

VILContributions of the dissertation

With the development of this dissertation, Tsvetelina Todorova makes a
number of scientific and research-related contributions. I would like to note the
following:
Original scientific contributions:
1. Through comparative studies of different defined nutrients
media are optimized conditions for in vitro cultivation. Cultivation in SOF
medium supplemented with 5% FCS was found to reliably increase the
percentage of blastocysts obtained.
2. Survival rate of vitrified denuded oocytes
3. Cultured in the presence of cumulus cells (vDO+cc) was significantly higher.

A simplified system was developed for packaging the embryos before



vitrification using standard sequins.

Contributions of a scientific and applied nature

The method for obtaining embryos from cattle in vitro has been improved, by

modifications to established schemes

1. New data have been obtained on the influence of follicle size on embryo

quality.

2. The advantage of the method of obtaining oocytes by

puncturing the follicles.

3. The most optimal duration of in vitro has been confirmed
graduation.
VIILEvaluation of the quality of scientific publications reflecting the results
in the dissertation

Doctoral student Tsvetelina Todorova has published an independent

article in connection with the dissertation work, which reflects the results of the
conducted experiments. In the article, the author recommends removing at least
some of the cumulus cells before vitrification of matured bovine oocytes.
Denuded oocytes undergo vitrification at a higher rate than cumulus-oocyte
complexes, although their fertilization and subsequent embryo development are
compromised due to the absence of cumulus cells. Addition of intact cumulus
cells can restore the situation, providing denuded oocytes with similar rates of
fertilization and embryo development as vitrified cumulus-oocyte complexes.
Tsvetelina Todorova, 2023, Effect of cumulus cells on vitrification of matured
bovine oocytes, Bulgarian Journal of Animal Husbandry, LX, 1, 4-12, Web of
Science - CABI, EBSCO, https://animalscience-bg.org/page/en/detaiIs.php?
article id=973

IX.Critical notes, questions and recommendations to the candidate
I recommend the author of the dissertation to publish the conducted

research, so that the rich information and experience he has can reach the



research collegium and provoke wider scientific interest. I recommend that
doctoral student Todorova also continue her experimental work in the field of
assisted reproductive technologies with other types of animals. I have no critical
notes and questions.

CONCLUSION

My dissertation submitted for review is a thorough and well-structured
scientific study in the field of assisted reproductive technologies. The
development is at a high professional level, some of the methods for in vitro
embryo production have been improved and significant contributions have been
made that present the PhD student as a thorough and promising researcher.

The dissertation fully meets all the requirements of the RSARB, the
Regulations on the terms and conditions for acquiring scientific degrees and for
holding academic positions in the SSA.

Based on everything stated up to this point, I positively evaluate the presented
dissertation work on the topic: "In vitro methods for assisted reproduction in
farm animals" and suggest that the members of the esteemed Scientific Jury vote
positively for awarding Tsvetelina Yancheva Todorova an educational and
scientific degree "Doctor" in the doctoral program "Breeding of agricultural
animals, biology and biotechnology of reproduction” in professional direction
6.3. Animal husbandry from the field of higher education 6. Agricultural

sciences and veterinary medicine, at the Institute of Animal Husbandry Sciences
- Kostinbrod. /
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