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Pedepar:

1. Incepraniiina po60Ta Ha 3000yTTs1 HAYKOBOTO CTYIIEHS JOKTOpa 6i0JI0riYHMX HayK 3a crenianbsHicTio 03.00.20 -
6ioTexHosoris. — HanioHanpHui TexHiYHUI yHiBepcuTeT YKpainu «KuiBCbKul NOMITeXHIYHUI iIHCTUTYT iMeHi Iropst
Cikopcbkoro» MOH VYkpainy, 2019. [luceprauis NpUCBSIY€Ha BUBYECHHIO BIIJIMBY €K30T€HHUX YMHHUKIB Ha IIPOLLECU
cliepMaro- Ta embpioreHesy TBapyH 3a yMOB in vitro i in vivo Ta ygoCKoHaeHHs 6i0TE€XHOJIOTIYHUX CII0CO6iB iX
peryssii Ta Kopekuii. Pe3ysibTaTi JOCIiIKeHb (POPMYIOTh HOBI YSIBJIEHHS IPO OCOOJIMBOCTI ITepebiry raMeToreHesy
CCaBIIiB 3a Jii €K30reHHUX YMHHUKIB, 110 [03BOJISIE 3SICYBAaTU IPUYMHYA BUHUKHEHHS i PO3BUTKY NOPYIIEHb
penpoayKTUBHOI QYyHKIi Ta po3pobuTty nmpodinakTUyHi 3ax0[H1 ix nonepeaxeHHs. Po3pobieHo MmeToau 06’ eMHOi
KyJIbTypaJIbHOI CUCTEMH JJ1s1 KYJIbTUBYBAHHS OOLIUTIB Ta €MOPIiOHIB in Vitro, a Tako>XX KyJIbTUBYBaHHSI KyJIbTYP
KJIiITUH MaTKOBOTO ITOXOPKEHHS Ha IIOBEPXHSIX, MOIN(IKOBAHNX Pi3HUMU NPULIEIIJIEHUMU [10JIiIMEPHUMU

6i0JI0TIYHO CyMiCHUMU HaHOMIOBEPXHIMU. KyIbTUBYBaHHS 2-X KJIITUHHUX €MOPIiOHIB MUIIi HA 00’eMHIN



KyJIbTypaJIbHIN CUCTEMI KIIITUH SIALENPOBOMIB Ta EHLOMETPIiI0, CTBOPEHIN Ha 6ioreJli, CIiprse NOBHOLIHHOMY
PO3BUTKY paHHiX eMOPiOHIB in vitro, cTUMyJIIO€ NOAiN 6;1aCTOMEPIB, BMEHIIYE KiJIbKiCTh eMOPIOHIB i3 3aTPUMKOIO
PO3BUTKY Ta GOPMYBaHHIO 6J1aCTOLUCT. JJOBEJIEHO, 1110 BUKOPUCTAHHS KyJIbTYPU KJIITUH SALIENPOBOJIIB KPOJIULb AJIs
KO-KYJIbTUBYBaHHS [J€KOHCEPBaBaHUX JJOIMILJIAHTaLiHUX eMOpioHiB mui Ha 6,38-6,55 % minBuIlye piBeHb
Ipob6sieHHd 1o cTafii 6iactouucT. Ha MOZeIbHUX CUCTEMAaxX B YMOBAX in vitro Ta in vivo nopymeHHs raMeTOreHe3y
CCaBLiB JOCJIIP)KEHO Ha BCiX JIaHKaxX PENPOAYKTUBHOI CUCTEMHU Bifl MEXaHI3MiB KJIIITUHHOI BiJI[IOBifli, PO3BUTKY raMeT
[0 iIMIIJIAHTALiHOI 3aTHOCTI, IOCUJIEHHIO eMOPiOHaIbHO-MAaTKOBOI B3aeMOJii Ta Iepebiry paHHbOrO EMOPiOTeHe3Yy.
BcTaHOBIEHO, 10 3HWKEHHS BilTBOPIOBAJIBHOI 3IaTHOCTI CaMUIlb, PaHHSI eMOPiOHaIbHA JIETalbHICTh 3yMOBJIEHA
XapaKTepoM i CTyIeHeM I1OpYIIeHb Y0JI0BiUOi Ta )KiHO4O0i penponyKTUBHOI QYHKIII ccaBIIiB 3a il €KOJIOriYHUX
(aKTOpiB, IOPYIIEHHSIM €HJJOKPMHHOIO Ta MeTaboJ1iYHOro NpodisiB, A1cOarTaHCOM MIKpPOEJIEMEHTHOTO CTaTyCy
oprasismy. [ly1s1 HopMasisauii BifiTBOPIOBaJILHOL 3IaTHOCTI CaMULb Ta MONEPEIKEHHS HETATUBHOI Aii
€KOIaTOJIOTIYHMX YMHHUKIB Ha OPraHi3M, po3po6JIeHO KOMIJIEKCHUI JIINOCOMaIbHUI MTpenapar OpraHidyHUX CIOJIYK
MiKpOeJIeMeHTiB, 6i0IPOTEKTOPHA [isl IKUX IOA0 aKTUBAallii iMIIJIaHTaIiiiHOI Ta eMOPiOHANBHOI 3IaTHOCTI,
IIOCUJIEHHS €eMOipOHaIbHO-MAaTKOBOI B3aeMOJIii OBEJ€HA Y €KCIIEPMMEHTAJIbHUX JOCiIKeHHIX. EpeKTUBHICTb
6i0TE€XHOJIOTIYHOTO CIOCO0Y CTUMYJIALII] BiTBOPIOBAJILHOI 3ATHOCTI CaMHUIlb MiITBEPAKEHA pe3yIbTaTaMu1
BUPOOHMYMX IIEPEBiPOK Ta anpoballii npenapary «Jlinoopranix”. Kito4oBi cyioBa: penponyKTiBHA 6i0TEXHOJIOTI,
LJUTOTOKCUYHICTb, 610CyMiCHICTb, TENIJIOBUI LIOK, MiKpOEJIEMEHTH, KJIITUHA, OOLIUTH, EMOPiOHH, KyJIbTUBYBaHHS in
vitro, ciM’sHUKY, MU, KPOJIi

2. The thesis is dedicated to the study of the influence of exogenous factors on the processes of spermatogenesis
and embryogenesis of animals in vitro and in vivo and the improvement of biotechnological methods for their
regulation and correction. In our investigation the most attention we have paid to the peculiarities of mammalian
gametogenesis during the action of exogenous factors. It’s allows to find out the causes of the emergence and
development of reproductive function disorders and to develop preventive measures for their prevention. We also
set a goal to test in model systems in vitro and in vivo the mammalian gametogenesis to study at all levels the
reproductive system from cellular response mechanisms, gametes development to implantation capacity,
enhanced embryo-uterine interactions and early embryogenesis. It was established that reduction of reproductive
ability of females, early embryonic mortality are connected with the nature and degree of violations of male and
female reproductive function of mammals by environmental factors, violation of endocrine and metabolic profiles,
imbalance of microelement status of an organism. A methodology of cultivating of uterine cells on surfaces
modified by various grafted polymeric biocompatible nanolayers, while creating a 3D cell culture system for
cultivation of oocytes and embryos in vitro, was developed. It was found that the maturation of rabbit oocyte-
cumulus complexes onto 3D cell culture system with endometrial cells created on biogel was higher as compared
to other experimental groups. It was established that after 24 hours of cultivation on biogel, 76,7 % oocytes of the
experimental group recovered meiosis and reached the metaphase stage II, while the number of oocytes with the
polar body in the control group was 63.3%. The culturing of 2-cell mouse embryos onto volumetric culture system
with endometrial cells created on the biogel promoted the development of pre-implantation embryos in vitro,
stimulated the blastomerization and blastocyst formation and reduced the number of embryos with delayed
development. It has been proved that co-culturing of cryopreserved preimplantation mice embryos on the
monolayer of oviduct rabbit cells increases the number of embryos reaching the blastocyst stage by 6.38-6.55%.
While studying the influence of stress factors on the spermatogenesis of mice, a difference in response to the
action of hyperthermia in somatic and germ cells was revealed. It has been shown that the effects of heat shock on
mice testicles alter the activity of the mDazl gene (azoospermia factor) and increase the expression level of
methyltransferase Suv39h2, Hdac4 histone deacetylase and Mdm1 gene. The pattern of the Cideb gene expression
in mice tissues under the influence of local hyperthermia was analyzed. High expression levels of Cideb genes were
observed in liver, intestine and kidneys, with low levels thereof found in the stomach and testis tissues of mice
after a heat shock. However, a difference in the Cideb gene expression in the testes and spermatocytes depending
on the degree of hyperthermia was detected. The expression of the gene does not change at 38°C, whereas in the
case of a moderate hyperthermia of 42°C, the Cideb gene expression was observed in testes at 2, 6 and 24 hours



after the heat stress. An alternative splice variant of the Cideb gene in the testes at the hyperthermia of 42°C was
found. Our studies indicated that the administration of the "Lipoorganic" liposomal preparation had a beneficial
effect on the correction of metabolic processes, intensification of reproductive function, stimulation of embryo-
uterine interactions and reduction of pre- and post-implantation losses during pregnancy. The liposomal
preparation administered to female rabbits during insemination resulted in an increased number of corpora lutea
of pregnancy and an elevated number of implantations, as well as allowed to reduce by half the number of fetus
resorptions and to diminish post-implantation losses by 2.3 times, while the use of the preparation 14 days prior to
insemination reduced the percentage of pre-implantation loss of fetuses, as compared to similar indices of the
control group. A corrective effect of the preparation on the activity of some serum enzymes, the content of
structural and reserve lipids, metabolism intensity, as well as on the maintenance of antioxidant-prooxidant
balance in reproductive organs improving fertilization and rabbits embryo implantation, was found in female
rabbits in the early period of pregnancy.
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