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BHKOHAHO JHCEPTaIlilo
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 34.03.33

Tema gucepranii:

1. BB TemniepaTypy Ha IPOHUKHICTb MEMOpPaH €pUTPOLIUTIB JIIOAMHY 1 APIKIpKiB Saccharomyces cerevisiae nis
KPIOIIPOTEKTOPIB

2. Temperature effect on membrane permeability of human erythrocytes and yeast Saccharomyces cerevisiae for
cryoprotectants

Pedepar:

1. O6'eKT BOCIIIPKEHHS - MEXAHI3MU TPAHCMEMOPAHHOTO [IEPEHOCY B €PUTPOLUTAX JIIOJAVHY 1 OPIKIPKOBUAX
kiiTMHax Saccharomyces cerevisiae, BIIMB TeMIIEpaTypy Ha CTPYKTYPHO-(PYHKIIOHATIBHUI CTaH iX MEMOpPaH.
Merol1o ucepTaliiiHoi po60TH € eKCIIepUMEeHTaIbHE NOCTiIKeHHs BIUIMBY TeMIIEpaTypu Ha IPOHUKHICTb MeMOpaH
€PUTPOLMTIB JIIOAVHY 1 IPDKIKOBUX KIITUH Saccharomyces cerevisiae 11 KpioIpOTEKTOPIB 3 Pi3HUM CTYIIEHEM
rigpo¢o6HOCTI Ta Ha LIIBHICTb PO3NOALTY EPUTPOLMTIB 3a iHIEKCOM CPEPUIHOCTI. METOIN OOCTiIPKEHHS: METO
MAaJIOKyTOBOTO PO3Cil0BaHHS, (i3NKO-MaTeMaTUYHE MOJEIIOBAHHS SIBUILA TIIIOTOHIYHOTO reéMOJIi3y Y pO3YMHAX
IIPOHMKAIOYO] i HEIPOHUKAKYOi PEYOBMHHU, BOJIIOMOMETPUYHUI METOI, METOZ, CBIiTJIOBOI MiKpockortii. [TokazaHo,
110 HAMOLIbII BUPAKEHi 3MiHY €HEPTii akTHBallii 1aCMBHOTO IPOHUKAHHS KPiONPOTEKTOPiB 1-2-nTponanaiony i
IVMETUIICYIb(POKCUAY CIIOCTEPiraloThcs y dianasoni remnepatyp 27-30 u 12-15C sk A1 HaTUBHUX, Tak 1 pCMBS-

00p0o06IeHNX epUTPOLUTIB. Briepiue 6ys10 HOCIiIPKEHO BILJIMB TEMIIEPATypU Ha IIiIbHICTb PO3IIOAiNy €pUTPOLUTIB 32



ingexcom cepuuHOCTi I MOKa3aHo iCHyBaHHS KpUTU4HOI Temiiepatypi (15-12C), 3a sikoi pi3ko 3pocTae yacTKa
KJIITHH 3 MaJiuM iHgekcoM cpepudHoCTi, 1o 6yJI0 MigTBepIKeHO MiKPOCKOIIIYHUM JOCIiIPKeHHIM. BusHavyeHi
KoediljieHTH NPOHMUKHOCTI AJ1s rainepuny, 1,2-TI111, IMCO i koediuieHTn QinpTpalii B cepefoBuinax 3 LUMU
KpionpoTeKkTopamu [jisl KIIITUHHUX MeMOpaH IpiKIKiB Saccharomyces cerevisiae 3a remneparyp 10 i 25C.
OTpuMaHi pe3ybTaTi MOXKYTb OYTH BUKOPUCTaHi IPU pO3poOLIi HOBUX I yIOCKOHAJIEHH] iCHYIOUMX IPOTOKOJIIB

HU3bKOTEMIIEPATYPHOT'O KOHCEPBYBAHHS.

2. The object of research - mechanisms of transmembrane transfer in human erythrocytes and Saccharomyces
cerevisiae yeasts cells, influence of temperature on the structural and functional state of their membranes. The
aim of research is the experimental study of temperature effect on the permeability of human erythrocytes and
Saccharomyces cerevisiae yeasts cells membranes for cryoprotectants with different hydrophobicity degree and
on erythrocytes distribution density by sphericity index. Research methods: low-angle scattering method,
physico-mathematical modeling of hypotonic hemolysis in solutions of penetrating and nonpenetrating
substances, volumetric method, light microscopy method. It has been shown that the most expressed changes of
the energy of activation of 1,2-propanediol and dimethylsulfoxide cryoprotectants passive permeability are
observed within the range of temperatures 27-30 and 12-15C for native and pCMBS-treated erythrocytes. The
temperature effect on the density of erythrocytes distribution by sphericity index has been first studied and the
existence of critical temperature (15-12C) at which the part of cells with low sphericity index sharply increases is
shown what was confirmed by the microscopic research. The permeability coefficients for glycerin, 1,2-
propanediol, dimethylsulfoxide as well as the filtration coefficients in the media with these cryoprotectants for
Saccharomyces cerevisiae yeasts cell membranes at temperatures of 10 and 25C are found. The received results of
permeability coefficients of the studied cells membranes for water and cryoprotectants and their temperature
dependences can be used for development of new and improvement of the existing protocols of low temperature

preserving.
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