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CTAHOBHUE

OTHOCHO JUCEPTAIHOHEH TPYJ 3a MoJlyuyaBaHe Ha oOpa3oBaTeNlHaTa ¥ HaydHa CTEIeH
»JdokTop” B objacT Ha BucHie oOpa3oBaHue 6. ArpapHH HayKd H BETEpHHapHa MEIMIMHA,
npodecuonanno HampapieHue 6.3. JKUBOTHOBBIACTBO, HayyHa CIIEIHATHOCT ,,Pa3BbiKAaHe Ha
CEJICKOCTOMAHCKUTE XKUBOTHH, OHOJIOTHS M OHOTEXHHKA HAa pa3MHOXaBaHETO

TemMa H aBTOP HA JAMCEPTAIMOHHMSI TPVY/: ,,I/IH BHUTPO METOJH 3a aCHCTHpaHa PCIpOayKIINUA

IIPH CEJICKOCTONAHCKH JKUBOTHH

YneH Ha Hay4uHoTo kypH: npod. acH Jlumsa Kpymor CotupoB, 1neHCHOHep, Hay4yHa

crenuarHoct ,, [ eneTuka’ u 3anoBe] 3a HazHauyaBaHe Ha HJK Ne P/ 05-80 ot 02.04.2024 r.

I. AktyaaHocTt Ha U3caeNBaHUS NMpodieM

Wacnenpanuar mnpoOneM € akTyaleH, 3all0TO AacCHCTHPAHUTE pPEnpOAyKTUBHHU
texHonoruu (ART) naBaT BB3MOKHOCT Ha >XKHBOTHOBBAMTE 3a MOAOOpsABaHE Ha oOIHA
reHeTHueH npodui Ha ctagaTta uM. [TonyuyaBaneTo Ha eMOPHOHHM OT FOBEAA YPE3 in Vitro METO
MMa 3HAUYEHHE HE CaMO KaTo OCHOBHA TEXHOJIOTHA 3a pa3paboTBaHe Ha HOBU HAyYHH METOAH, HO
U ITpH pa3BbaHaTa paboTta. [locoueHuTe TEXHOIOIUHU TO3BOJISABAT Ja C€ MOMyYaT Mo-roJisM 6poit
IOTOMIIM OT XHMBOTHH C I'OJISM F€HETHYEH MMOTEHUHAN KaKTO B MJICYHOTO, TaKa ¥ B MECONAWHOTO
YXHBOTHOBBACTBO.

II. Iles, 3a7a4n 1 MeTOAM Ha H3CJIeABaHe (XHIIOTE3H HA TUCEPTALMOHHUSA TPYA)

IenTa Ha HacTosImATa AUCEPTAIIHOHHA paboTa € Aa ce NozoOpH MeToa 3a MoJlyyaBaHe
Ha eMOPHOHH OT roBe/ia in Vitro u J1a ce NPOoYy4U BIHSHUETO Ha KPUOKOHCEPBAIUATA HA OOIIUTH
1 eMOPUOHH Ype3 BUTpU(UKALUA BbPXY TAXHOTO Pa3BUTHE.

Taka nocraBeHara LeJ Mpenoiara pean3upaHeTo Ha CleTHMTe OCHOBHHU 3a/1a4H:

1. TIpoyuBane Ha epeKkTa OT NPOIBDKUTENHOCTTA Ha TPAHCTIOPTUPAHE Ha SHUHHIIUTE OT
KJIaHUUATa A0 JabopaTopHuaTa BbPXY KaueCTBOTO U KOJIHYECTBOTO HA MOJYyUYEHHTE KYMYJIyCHO -
OOLIMTHU KOMILIEKCH.

2. YcraHoBsBaHE Ha edekTa OT METOJa 3a IOJIy4aBaHE HA KYMYJIYCHO - OOLMTHHU
KOMIIJIEKCH BBPXY 1N VItro moyry4eHuTe eMOpHOHH.

3. Mscnensane Ha edexta Ha (QYHKIHMOHATHOTO CHCTOSHHE Ha AWYHMIMTE, pa3Mepa U
Opod Ha GonUKyIUTE BBPXY PE3YJNTATHTE OT in Vitro MoJy4eHHUTe eMOPHOHH.

4. JTlpoyuyBaHe Ha BIUSHHETO Ha NPOJBDKHTEIHOCTTA Ha in Vitro mMarypaunusra Ha
KYMYJIyCHO - OOLIHTHUTE KOMIUIEKCH BbPXY PE3yJITATHTE OT in Vitro Noy4eHUTe eMOPUOHH.

5. U3cnensane Ha edexta oT nodassineto Ha 5% wiu 10% FCS npwu in vitro kynTHBHpaHe
cbe cpeau CR1, KSOM wmu SOF.

6. U3cnensane Ha edekTa Ha KymysycHute kieTkd (KK) mo BpeMe Ha BUTpH(HKauus Ha

MaTYpPUPAHHU TOBCKIU OOLIUTH.



7. Uscnensane Ha edeKTa OT MpUiaraHeTo Ha OMPOCTEH METOJ] 3a BHUTpH(GHKaALHs Ha
eMOpHOHH.

III. Busyanuzanuss W HHTEpPHpETANHS Ha mnoJy4deHutre pesyaratn. Hinouissana

JaTepaTypa

[Tonyuenute pesysraru ca npeacTaBesy upes 13 Tabmuum, 23 CHUMKH U 17 GUrypu. AHanu3sT
HA TIOJIyYEHHUTE PE3yJITATH € HAMpPaBeH MHOTO KOMIIETEHTHO NOX PBKOBOACTBOTO Ha HAY4HMs
perooauten npod. A6H [Inamen TomopoB M upe3 uurupaHe Ha 179 Hayunu myGnuKauuy,
BCHYKM Ha nardHuna. Ha 6a3ata Ha mojydeHHTe pe3yITaTH ca HalpaBeHH § U3BOA.

IIpuHOCH HA NHCEPTALHOHHHS TPY]

[IppHocuTe KBM HaykaTa B H3cieABaHaTa obyact ca NpPEACTaBeHH Karo Hay4dHo-
¢bynnamenTanuu (3 6p.) u HayuyHO-TIpHIOKHU (4 6p.).

IV. OueHka Ha Ka4ecTBOTO HA HAYYHHTE NMyOIHKALIMH, OTPA3ABAINH pPe3yJTATHTE B

JAHCEepTAIUATA

Ha 6a3ata Ha nonyuyeHUTE pe3ynTaTd ¢ NyONHKYBaHa €IHA CaMOCTOSATENIHA CTATUS HA
kaHauaarkara 3a OHC ,,Jlokrop* L{geresnuna Tonoposa (nocouena no-aomny). Ts npenopbusa
Jla c€ OTCTPAHAT [TOHE YacT OT KyMYJIYCHHTE KJIETKU MpeaU BUTPHPUKALMATA HA MAaTyPHPAHHUTE
rosexxay oouutH. Criopea Hes AEHYJUPAHUTE OOLUTH NMPEXKHBABAT BUTPU(UKALUATA C TO-
BHCOKa CKOpPOCT OT KYMYJIyCHO-OOLMTHHTE KOMILIEKCH, BBIIPEKH Y€ TAXHOTO OIUIOXKIAHE H
NocneABalle pa3sBUTHE Ha eMOpPHUOHM ca KOMIPOMETHpPAHH MOpalH JIMMNcaTa Ha KyMYJyCHH
kiaetku. Ilak cmopen Heda aoOaBsHeTO Ha HMHTAaKTHH KymyaycHH kietku (KK) Moxe pa
BB3CTAHOBH CHUTYalIMATa, OCUIYPSBaHKHM Ha [EHYIMpPaHUTE OOLMTH IOAOOHU CKOPOCTH Ha
OIIOXJaHe H pa3BUTHE HAa eMOPHOHUTE, KaTO MpPU BUTPHUPHULUHPAHHUTE KyMYJyCHO-OOLMTHHU
KOMITJICKCH.

Tsvetelina Todorova, 2023. Effect of cumulus cells on vitrification of matured bovine oocytes,
Bulgarian Journal of Animal Husbandry, LX, 1, 4-12, CABI (available at Web of Science
platform, CABI: CAB Abstracts® and Global Health®), EBSCO.

V. KpuTnunu 0ej1ekKH, BBIPOCH H NPENOPbKH KbM KAaHIHAATA

HsiMaM KpuTHYHK GEIEXKH.

JAKIIIOYEHHE
B®3 ocHOBa Ha HPUIOXKEHUTE OT JOKTOpaHTAa pa3MUYHH METOAM Ha H3CIE/BaHE,
NPaBUIHO U3BEJCHUTE EKCIEPUMEHTH, HAlpaBeHUTE OOOOILECHMS M H3BOAM CUMTAM, Y€

IPEICTaBEHHUAT AUCEPTALMOHEH TPy OoTroBaps Ha uanuckBanusta Ha 3PACPD u [IpaBunnuka 3a



YCIIOBHATA M pela 3a NpuAoOHBaHE Ha HAyYyHHM CTEHNEHH M 3a 3a€MaHEe Ha aKaJCMHYHU
JnwxHOCTH B CCA.

ToBa Mi 1aBa OCHOBaHHE J1a OLICHS [IOJIOKHUTENHO AUCEPTAMOHHMA TPY /I U J1a MPEIUIoKa
na ce mpuchay Ha l[Betennna SInuesa Togoposa oGpazoBaTenHara H Hay4Ha cTeneH ,,JlokTop”
B 00J1acT Ha BUCIUE 0OpazoBaHue 6. ArpapHH HayKH U BeTCpUHapHa Me{MLIHHA, TPOPECHOHATHO
HanpaBneHne  6.3. JKHMBOTHOBBACTBO, Hay4yHa  cHEUHaJIHOCT  ,Pa3BbxiaaHe  Ha

CEJNICKOCTOMAHCKHTE )KMBOTHH, OHOJIOTHS M OHMOTEXHHUKA Ha PA3MHOXKaBaHETO .
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STANDPOINT
For PhD thesis

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: "In Vitro Methods for Assisted Reproduction in

Farm Animals", author Tsvetelina Yancheva Todorova.

Member of the scientific jury: Prof. DSc Lilian Krumov Sotirov, pensioner, scientific

specialty "Genetics" and appointment order of scientific jury Ne PJT 05-80 ot 02.04.2024 r.

I. Relevance of the studied problem
The researched problem is relevant because assisted reproductive technologies (ART) enable
animal breeders to improve the general genetic profile of their herds. Obtaining bovine embryos
by in vitro methods is important not only as a basic technology for the development of new
scientific methods but also in breeding work. The indicated technologies allow for obtaining
more offspring from animals with great genetic potential in dairy and meat breeding.

II. Purpose, tasks and research methods (hypotheses of the dissertation)
The present dissertation aims to improve the method of obtaining bovine embryos in vitro and
study the influence of cryopreservation of oocytes and embryos by vitrification on their
development. The goal thus set implies the realization of the following main tasks:
1. Study the effect of the duration of transportation of the ovaries from the slaughterhouse to the
laboratory on the quality and quantity of the obtained cumulus-oocyte complexes.
2. Establishing the effect of the method for obtaining cumulus-oocyte complexes on the embryos
obtained in vitro.
3. Study the effect of the functional state of the ovaries, the size, and the number of follicles on
the results of the in vitro obtained embryos.
4. Study the influence of the duration of the in vitro maturation of the cumulus-oocyte complexes
on the results of the in vitro obtained embryos.
5. Investigation of the effect of the addition of 5% or 10% FCS in vitro cultivation with CR1,
KSOM, or SOF media.
6. Investigation of the effect of cumulus cells (KK) during vitrification of matured bovine
oocytes.
7. Study of the effect of applying a simplified method for vitrification of embryos.

II1. Visualization and interpretation of the results obtained. Literature used



The obtained results are presented through 13 tables, 23 photos, and 17 figures. The analysis of
the obtained results was done very competently under the guidance of the scientific supervisor,
Prof. Dr. Plamen Todorov, and by citing 179 scientific publications, all in Latin. Based on the
obtained results, 8 conclusions were drawn.

IV. Contributions of the dissertation
Contributions to science in the researched area are presented as scientific-fundamental (3 items)
and scientific-applied (4 items).

V. Quality evaluation of scientific publications, presenting the dissertation results
Based on the obtained results, an independent article by the candidate for ONS "Doctor"
Tsvetelina Todorova (listed below) was published. She recommends removing at least some of
the cumulus cells before the vitrification of matured bovine oocytes. According to her, denuded
oocytes survive 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. Again, according to her, the addition of intact cumulus cells (CC) 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, CABI (available at Web of Science
platform, CABI: CAB Abstracts® and Global Health®), EBSCO.

VI. Critical remarks, questions, and recommendations to the candidate
I have no critical notes.

CONCLUSION

Based on the different research methods applied by the doctoral student, the correctly
performed experiments, and the generalizations and conclusions made, I believe that the
presented dissertation meets the requirements of the RSARB and the Regulations on the terms
and conditions for obtaining scientific degrees and for holding academic positions in the SSA.

This gives me the reason to positively evaluate the dissertation work and to propose to
the honorable scientific jury to award Tsvetelina Yancheva 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". /%

Date: ) 20 V 2@2 Lf7 Member of the scientific jury:
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