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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: THcTUTYT TPO6IEM Kpio6iosorii i kpiomemuiman HAH Vkpainu
Kopg 3a €IPIIOY: 03534630

Micue3Haxoa KeHHS: 61015, m. Xapkis, By [lepesciaBcbka,23

dopma ByracHOCTI:
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 34.03.33

Tema gucepranii:
1. BB KpionpOTEKTOPIB i 3aMOPO>KYBaHHS Ha €JIEKTPOi30JISLIiMHI BIaCTUBOCTI LIUTOIIA3MaTUYHUX MEMOPaH

OOLIUTIB Ta JIBOKJIITUHHUX €MOPiOHIB MU

2. Effect of cryoprotectants and cryopreservation on electrical insulating properties of mouse oocytes and 2-cell
embryos cytoplasmic membranes

Pedepar:

1. O6'eKT mOCIiIKEHHS - 3MiHA MEMOPAHHOTO MOTEHIiaNy KJIITAH MPH [ii pO3YMHIB € TUJIEHIJIIKOJIIO,
IVMETUIICYIb(POKCUAY Ta 3aMOPO>KYBaHHS. MeTa poOOTH - 3'ICyBaHHS YMOB [IOPYLIEHHS €JIEKTPOi30ISILiHNAX
BJIACTMBOCTE IUTOIIAa3MaTUYHNUX MEMOPaH (€JIEKTPUYHOTO [IPOO0I0) OOLUTIB i ABOKJIITUHHUX eMOPiOHIB MUl B
IIpolieci HU3bKOTEMIIEPATYPHOrO KOHCEPBYBaHHS. MeTonu: ¢pizuko-MaTeMaTU4HE i KOMIT'IOTEPHE MOJEJIIOBAaHHS,
IMITyJIbCHa KOHAYKTOMETPIsl, FOPMOHAJIbHA CYIIEPOBYJIALis, ONITUYHA MIKPOCKOIIiS Ta METOIU CTATUCTUYHOI
00pOOKY OTPUMAHUX Pe3yJbTaTiB. ArlapaTypa: anapaTypHUl KOMILJIEKC [IJIs eJIEKTPOIopalii, ONTUIHNI MiKpOCKOII
MBC-9. CtBopeHO opuriHanbHy (Pi3nKo-MaTeMaTUYHy MOZEeJIb TPAHCMEMOPAHHOTO [IEPEHOCY PEUYOBUH MK
KJIITUHAMU Ta OTOYYIOUUM iX CEpPEOBUILEM Y NIPOLIECI 3aMOPOKYBaHHA KJIITUHHOI CyCIIEH3Ii, IKa BpaxoBye
IIBUAKICTb OXOJIO[KEHHS, TEOMETPUYHI Ta TPAHCIIOPTHI XapaKTEPUCTUKY KJIITHH i CKJIaJ], KPio3aX1UCHOTO

cepeoBUIIA Ta AO3BOJISIE OLIHUTH 3MiHM MeMOpPaHHOI0 IOTEeHIjialy KJIiTHH. Briepiie okasaHo, 110 pu



IIOBiJIbHOMY OXOJIOJI)KEHHI OOLUTIB i IBOKJIITUHHUX eMOpioHiB mui (<5 K /XB) niciis rinepnosspusatii Mem6paH
CIloCTepiraeTbcs ix Aernossipusallis, B TON Yac sIK [IpY MBHUIKOMY OX0JIOIKeHHI MeMOpaHHUI IMOTEHLIiasl JOCsTae
3HayeHb B iHTepBani Big -50 1o -80 MB, 1110 MOKe CTaTU NPUYUHOIO eJIeKTPUYHOTrOo po6oio MmeMmbpaH. [TokazaHo,
1[0 €KCIO3ULlisl ABOKJIITUHHUX €MOPiOHIB B €TUJIEHIJIIKOJIb-CaXapO3HOMY CepelOBUILi YIIPOLOBXK 1,5 XBUJINH He
IIPU3BOJUTH 10 HEOOOPOTHOTO €JIEKTPUYHOTrO IIPO6OIO Ta JIi3UCY 61aCTOMEPIB K [0, TaK i MiCJIs1 0XOI0KEHHS
KJIiTUH 10 77 K. EneKkTpoizossiiiiHi B1acTUBOCTI eMOPiOHIB OPYLIYIOThCS MicJIsl 3-XBUIIMHHOI €KCIIO3ULlii B
€TUJIEHIJIKOJIb-CaXxapO3HOMY CEpeNoBUILi. BcTaHOBIEHO, 110 060OPOTHA €JIEKTPOINOpPaLisl ABOKJIITUHHUX €MOpPIOHIB
peasnizyeThCs B iHTepBaJli HAIPY)KEHOCTeN eJleKTpruyHoro 1o Big 50 go 300 kB /M, a HEOG0POTHA €JIeKTPOIIOPaLlis
[IPY HAIPY>KEHOCTSIX 1oJis 6inbimnx 350 kB /M. Pesynbratu JOCiIKeHb MalOTh HAYKOBO?IIPAKTUYHE 3HAYEHHS i
MOXYTb OYTH BUKOPUCTAHI [1pY Y OCKOHAJIEHH] iCHYIOUMX i po3pO01li HOBUX CIIOCOOiB HU3bKOTEMIIEPATYPHOTO
KOHCEPBYBaHHS eMOPIiOHIB CCaBLIiB Ta iHINX TUIB KJIITUH, @ TAKOX [1J1 IiaTHOCTUKU (PYHKLiOHAIbHOI
MIOBHOL{HHOCTI KJIITUH MpM peanisalii pisHUX KJIITUHHUX 6i0TexHoJIorii. Di3uKo-MaTeMaTUyHa MOJIEIb, SIKa
3aIPOIIOHOBAHA, [103BOJISIE CYTTEBO 3BY3UTH 00JIACTh MOMIYKY ONTHMAaJILHUX YMOB KPiOKOHCEPBYBaHHSI 0i0JIOTiYHUX

00'eKTiB.

2. The research object was the variation of cell membrane potential due to effect of ethylene glycole and dimethyl
sulfoxide solutions and cryopreservation. The research aim was to ascertain the conditions of electrical insulating
properties distortion (electrical breakdown) observed in mouse oocytes and 2-cell embryo cytoplasmic
membranes during low-temperature preservation. Methods: physico-mathematical and computer simulation,
pulse conductometry, hormonal superovulation, optical microscopy and statistical processing of the results. The
equipment comprised an instrumental complex for electroporation, and a light microscope MBS-9. The original
physical and mathematical model of transmembrane mass transfer between cells and surrounding cell solution
during freezing cell suspension has been developed. The model involves optimal cooling rates, geometrical and
transport characteristics of cells, composition of cryoprotective medium and allows estimating the changes in cell
membrane potential. For the first time it has been shown that slow cooling of mouse oocytes and 2-cell embryo (<5
K/mun) led to membrane hyperpolarization alternated by depolarization, while rapid freezing resulted in reaching
of membrane potential the range -50 to -80 mV, that might cause electrical breakdown. It has been established
that 1,5 min long exposure of two-cell embryos in the ethylene glycol and sucrose medium did not lead to an
irreversible electrical breakdown and blastomere lysis either prior to or after cooling of cells down to 77 K. Embryo
resistance to electrical breakdown was violated following 3 min long exposure in ethylene glycol and sucrose
medium. It has been shown that reversible electroporation of 2-cell embryo was observed in the range of field
intensity of 50 to 300 kV/m. Field intensity of more than 350 kV/m caused the irreversible electrical breakdown.
The results could be used for development of new technologies and improvement of existing ones for mammalian
embryos cryopreservation and assessment of functional value of cells to be used in various cell biotechnologies.
The proposed physico-mathematical model allows to narrow significantly the optimal condition of
cryopreservation region of search.
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Peuensentu

VIII. 3ak1104Hi BiZoMOCTI
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