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OTHOCHO AUCEpTaUUOHEH TpyA 3a nonyvasaHe Ha obpasoBaTenHarta U Hay4Ha cTeneH
Joktop” B obnact Ha suciue obpasosaHue 6. ArpapHuM Hayku v BeTepuHapHa
meauuuHa npodpecroHanHo, Hanpaenewne 6.3. >KMBOTHOBBACTBO, HayuvHa
cneunanHocT ,PasebxaaHe Ha CeNCcKOCTOMAHCKUTE XUBOTHK, Bronorusa n GuotexHuka

Ha pasmHoXKaBaHeTo"

TemMa u aBTOp Ha ANCEPTALMOHHUA TPYA: ANCEPTALUOHHUA TPyA € Ha Tema

JMH BUTPO MeToaM 3a acucTupaHa penpoaykuvsi APU CENCKOCTOMAHCKW XUBOTHU',
paspaboTeH oT ac. LiBetenuHa AHyesa Togoposa.
Unex Ha Hay4HOTO Xypu: aou. aA-p Taus CredpaHosa MsaHoBa, UHCTUTYT NO

XUBOTHOBbAHU Haykm — KoctuHbpop ¢ HayyHa cneumanHocT ,OBUEBBLACTBO M
KO3eBBACTBO" HaszHA4YeHa 3a YNeH Ha Hay4yHOTO Xypu cbe 3anoseg Ne P 05-80 ot

02.04.2024r. Ha Mpeacenarens Ha Cenckoctonaxcka akagemusa — Codus.

I. AKTyanHoOCT Ha uscneaBaHus npodnem

AcucTUpaHuTe penpoayKTMBHU TEXHONOIMN CE M3NOM3BAaT B XXUBOTHOBBLACTBOTO
3a nopgobpasaHe Ha obLmA reHeTudeH npodun Ha ctagara. Te BKYBaT U3KYCTBEHO
oceMeHsiBaHe, eMOpuoTpaHcdep, HykneapeH TpaHcdep Ha coMaTUYHU KNeTku v in
vitro npousBoAcTeo Ha embBpuoHu. MonyyaBaHeTo Ha eMBPUOHK OT roeeAa ypes in vitro
METOAN MMa 3HAJYEHWEe, KaKTO KaTo TEXHONOrua 3a paspaboTBaHe Ha HOBWU HAy4HU
MeToaM, Taka U Npu pasebaHaTta pabota. B in vifro nabopaTtopunte n cera ycnelHo ce
KPUOKOHCEPBUPAT MaTypypaHu ooumTi 1 eMOPUOHN.

Bbnpekn nocTUrHaTUTE 40 MOMEHTA pesynTaTti, € Heobxoaumo aa ce noaobpu
MeToga in vitro 3a nony4yasaHe Ha eMOpUOHM OT roBefa 1 ga ce Npoy4yu BNUAHUETO Ha
BUTPUDMKAUMATA HA MaTypupaHu OOLMTU U eMBPUOHN BbPXY TAXHOTO passutue. B
Ta3u Bpb3Ka HacToAWMA AUCEpPTAUMOHEH TPYA € CbCPeAoTOUEH BbpXY NPOoyYBaHe Ha
edekta: OT MeTofa 3a nosfyvyaBaHe Ha KyMYMyCHO-OOUMTHU KOMMNEKCH, Ha
(OYHKUMOHANHOTO CBCTOSIHME Ha AWYHULMTE, Ha MPOABIMKMTENHOCTTa Ha in Vitro
MaTypauuaTa, Ha KyMynyCcHUTE KS1IeTKu No BpeMe Ha BUTpUUKaumsa U npunaraHeTo Ha

ONpOCTEH MeToA 3a BUTpuduKaumsa Ha eMOpPUOHU.



Il. Uen, 3apnaymM U MeTOo4M Ha uicneaBaHe (XMMNOTe3U Ha AUCEPTALMOHHURA
TPYyA)

Llenta Ha HacTOALWOTO Npoy4BaHe € Aa ce nogobpun meToaa 3a nonyyaBaHe Ha
eMbpuoHKu OT roesega in vilro n ga ce nNpoyvu BNUSHUETO Ha KPUOKOHCEpBaUMATa Ha
ooUUTU N eMBPUOHK Ype3 BUTPUDMKALUA BBPXY TAXHOTO pa3BuTue. 3a U3NbIHEHUETO
M JOKTOPaHTLT CU € NMOCTOBUN cefeM 3agauun.

WU3cnepnsaHeTo € nposeaeHo npes nepuoaa despyapy 2019 — mapt 2023 r. kaTo
OT Knahuuya ca B3eTU MOPMONOTUYECKM WHTAKTHM SWAYMHALM OT 3aKnaHW Kpasew.
flonyyeHu ca KyMynycHO — OOUUTHUTE KOMNNEKCU YpE3 NYHKUUS UK Ype3 Haps3BaHe,
KOMTO ca cenekumoHupaHu no mopdonoruyecku kputepni. UssbpiueHa e matypaums
B Modugpuyupar [lMapkbp meduym, nocnepsaHa oOT in vifro onnoxaawe, in vitro
KynTueBupaHe n sutpudukauums.

Monyyennte  pesyntatm  3a KYMYNYCHO-OOLMTHUTE  KOMINEKCH,
npogbMKUTENHOCTTA Ha in vitro maTypaumata U Metoga 3a Butpudmkauusa Ha
embpuoHn S3 ca noaxoaswmM 3a npakTukata. Tosum MeTod € NpocT W neceH 3a

n3non3esaHe U MOXe Aa Ce npenopbYa Aa ce npunara npu eM6pMo1'pchd)ep.

Ill. Busyanusauus u uHTepnpeTtaLusa Ha nonyueHure pesynrartu. UanonasaHa
nuatepartypa
AokTtopaHT LiBetenuHa HHuyeBa TopopoBa € Busyanusmpana CcBOS
AuceprtaumnoHeH Tpya ¢ 14 tabnuum, 17 durypu u 23 cHumku. MHTepnpetauuute ca
HanpaeeHn npodecnoHanHo, cbobpaseHn ca ¢ NONy4YeHUTe pesynTaT, NoCTaBeHnTe
3apaum un uenta. UMsnonssaHum ca 179 aBTOpa, KOUTO OTroBanAT HA Temarta Ha

aucepraumnaTa.

IV. MNpuHOCK Ha gUCepPTaALMOHHUA TPYA
HokTtopaHT LiseTenuHa Axyesa Togoposa e opmynupana obwo 7 npuHoca
OT pa3apb0oTBaHETO HA HOCTOALWMA AUCEPTAUUOHEH TpyA.
Tpu OT TAX Ca OPUrMHANHU HayYHU NPUHOCH:
1. OnTuMuanpaHu ca ycnosusTa 3a in Vifro KyntuBupaHe. YCTaHOBEHO e, 4e
KynTuBupaHeTo B xpaHutenHa cpeaa SOF ¢ pobaska Ha 5% FCS poctosepHo

nopuLlasa npoueHTa Ha NoJiyvMeHuTe 6nacTouucTu.



2. YcTtaHoBeHa € 3HauuTenHoO TMOo-BMCOKa CTeneH Ha NpexuBaAeMocT Ha
BATPUULUPAHUTE AEHYAMPAHU OOUWMTWU KyNTMBUpPAHW B NPUCHLCTBUETO HA
KYMYTYCHU KINEeTKW.

3. PaspaboTenHa e onpocTeHa cucTema 3a onakoBaHe Ha emOpuoHuTe npeau
BUTPUULIMPaHe C U3NON3BaHe Ha CTaHAapTHU NaneTu.

OcTaHanuTe 4eTMpU MPUHOCA Ca C Hay4YeHO-MPUAOXEH U NOTBBLPAUTENEH

Xapaxrep:

1. MNMopobpeH e MeToma 3a nonyyaBaHe Ha emBpuonu OT rosefa in vitro, upes
MoaudMKaLMM Ha YTBBPAEHU CXeMU.

2. MonyuyeHn ca HOBM AaKHWU 3a BNUSHUETO Ha pasmepa Ha PoNUKynuTe BbPXY
Ka4eCTBOTO Ha eMBpuoHUTE.

3. YcTaHOBEHO € NpeauMCTBOTO Ha MeToAda 3a NonyyaBaHe Ha oouuTU 4pes
NyHKTUpaHe Ha honuKynuTe.

4. MoTBbpAeHa e Hal-onTMManHaTa NPOABLMKUTENHOCT Ha in Vilro maTypauuaTa.

V. OueHKka Ha KaJyecTBOTO Ha HayuHuTe nybGnukauuw, otpasfasalm
pe3ynraTuTe B AMCEpTauMATa
MpencraBeHa e egHa nybnukauns cebp3aHa ¢ AUCEPTALMOHHUA TPYA, KOATO

oTpasfABa 4acT OT NONy4YEeHUTe pe3ynTaTu.

VI. KputuuHm 6enexku, BLNPOCKU U NpenopbKU KbM KaHAMAaTa

Hamam kputuiHU 6enexky.

3AKNKOYEHUE

B3 ocHOBa Ha NPUIMOXEHWUTE OT AOKTOpaHTa pasfinyHn MeToan Ha nacneasate,
NPaBUNHO N3BEAEHUTE EKCIEPUMEHTY, HanpaseHuTe 06o0LeHusa 1 n3BoAN cuuTam, Ye
ApeAcTaBEeHUST AUCEepPTaUMOHEH Tpya oTroBaps Ha uaucksanusTta Ha 3PACPB u
Mpaeunuuka 3a ycnosusita u pegda 3a npuaobusaHe Ha Hay4YHW CTENEHW W 3a 3aemaHe
Ha akageMmuuHu anwvxHoctu B CCA.

ToBa My AaBa OCHOBaHWE Aa OUEHS NOMOXUTENHO AucepTaunuoHHUA Tpya U Aa
npeanoxa ga ce npucbau Ha LiBetenuna Anuesa Topoposa obpasoBatenHata w
HayyHa cTeneH ,Joktop” B obnacT Ha Bucwe obpasoBanue 6. ArpapHu Hayku W

BeTepUHapHa MeguuuHa, npodecuoHanHo Hanpasnenuwe 6.3. XXWBOTHOBLACTBO,



Hay4yHa cneynanHocTt ,Pa3BbXgaHe Ha CENCKOCTOMNAHCKUTE >XWBOTHW, Buonorus u

BuoTeXHUKA HaA pa3MHOXaBaHeTo .

Aata: 16.05.2024 r. n3rotBuin CTAHOBUWETO: v
(nou. A-p TaHs UeaHoBa)


Spaska Nikolova
Rectangle


STANDPOINT

regarding dissertation work for obtaining the educational and scientific degree "Doctor”
in higher education 6. Agricultural sciences and veterinary medicine, professional
direction 6.3. Animal husbandry, scientific specialty "Breeding of agricultural animals,

biology and biotechnology of reproduction”.

Topic and author of the dissertation: "/n Vitro Methods for Assisted Reproduction

in Farm Animals”, author Tsvetelina lancheva Todorova.
Member of the scientific jury: Associate Professor Dr. Tania Stefanova lvanova,

Institute of Animal Sciences - Kostinbrod with scientific specialty "Sheep and Goat
Breeding", appointed as a member of the scientific jury by Order No. RD 05-80 of
02.04.2024. of the Chairman of the Agricultural Academy — Sofia

I. Relevance of the studied problem

Assisted reproductive technologies are used in animal husbandry to improve the
overall genetic profile of the herds. These include artificial insemination, embryo
transfer, somatic cell nuclear transfer and in vitro embryo production. Obtaining bovine
embryos by in vitro methods is important both as a technology for developing new
scientific methods and in breeding work. Matured oocytes and embryos are now
successfully cryopreserved in in vitro laboratories.

Despite the results achieved so far, it is necessary to improve the method for
obtaining bovine embryos and to study the influence of vitrification of matured oocytes
and embryos on their development. In this regard, the current dissertation is focused
on the study of the effect: of the method for obtaining cumulus-oocyte complexes, on
the functional state of the ovaries, on the duration of in vitro maturation, on the cumulus
cells during vitrification and the application of a simplified vitrification method of

embryos.

Il. Purpose, tasks and research methods (hypotheses of the dissertation)

The present dissertation aims to improve the method of obtaining bovine embryos
in vitro and to study the influence of cryopreservation of oocytes and embryos by
vitrification on their development. For its implementation, the doctoral student has set

himself seven tasks.



The dissertation was conducted in the period February 2019 - March 2023, and
morphologically intact ovaries from slaughtered cows were taken from a
slaughterhouse. The cumulus-oocyte complexes were obtained by aspiration or by
cutting, which were selected according to morphological criteria. Maturation was
performed in Modified Parker medium, followed by in vitro fertilization, in vitro culture
and vitrification.

The obtained results for the cumulus-oocyte complexes, the duration of in vitro
maturation and the S3 embryo vitrification method are relevant for practice. This
method is simple and easy to use and can be recommended for use in embryo

transfer.

Ill. Visualization and interpretation of the results obtained. Literature used

PhD student Tsvetelina lancheva Todorova has visualized her dissertation
work with 14 tables, 17 figures and 23 photos. The interpretations are made
professionally, they are consistent with the results obtained, the tasks and the goal.
179 authors who correspond to the topic of the dissertation were used.

IV. Contributions of the dissertation

PhD student Tsvetelina lancheva Todorova formulated a total of 7 contributions
from the development of the current dissertation work.
Three of them are original scientific fundamental contributions:

1. The conditions for in vitro cultivation are optimized. Cultivation in SOF medium
supplemented with 5% FCS was found to reliably increase the percentage of
blastocysts obtained.

2. A significantly higher survival rate of vitrified denuded oocytes cultured in the
presence of cumulus cells was found.

3. A simplified system was developed for packing the embryos before vitrification
using standard straws.

The remaining four contributions are of a scientific-applied and confirmatory nature:

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

through maodifications of established schemes.

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

quality.



3. The advantage of the method of obtaining oocytes by aspirating the follicles
has been established.
4. The most optimal duration of in vitro maturation has been confirmed.

V. Quality evaluation of scientific publications, presenting the dissertation
results
One publication related to the dissertation is presented, which reflects part of

the obtained results.

VL. Critical remarks, questions, and recommendations to the candidate

| have no critical notes.

CONCLUSION

Based on the different research methods applied by the PhD student, the correctly
performed experiments, the generalizations and conclusions made, | believe that the
presented dissertation meets the requirements of the Law for Development of the
Scientific Staff in the Republic of Bulgaria and the Regulations on the terms and
conditions for obtaining scientific degrees and for holding academic positions in the
Agriculture Academy.

This gives me the reason to positively evaluate the dissertation work and propose
to award Tsvetelina lancheva Todorova the educational and scientific degree "Doctor”
in the field of higher education 6. Agricultural sciences and veterinary medicine,
professional direction 6.3. Animal husbandry, scientific specialty "Breeding of
agricultural animals, biology and biotechnology of reproduction"”.
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