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1. Po3noisl IpOHMKAIO4MUX KPIiOIIPOTEKTOPIB Ta CTaH BOAM B CYCIIEH3isIX EDUTPOLIUTIB CCaBLIiB IIEPe],

KPIOKOHCEPBYBaHHAM

2. Distribution of endocellular cryoprotectants and water state in suspensions of mammalian erythrocytes prior to
cryopreservation

Pedepar:

1. O6’exT mocmigxeHHs — (Pi3UKO-XiMiuHI IPOLIECH B CYCIIEH3isIX €PUTPOLUTIB CCABLIB, 110 TPOTIKAIOTh IIiCIsA
IOIaBaHHS KpionpoTeKTopiB. MeTa — JOCTiIKeHHs. aKTUBHOCTI BOJIY B CYCIIEH3isIX €pUTPOLUTIB JIOOUHY, OMKa i
KOHSI Ta PO3NOiNy AUMeTuiICcyibdokcuny, 1,2-nponanziosny i riinepruHy Mix KJIiTHHaMU Ta O3aKJIiTUHHUM
cepenoBulieM. MeTony OOCTiIKEHHS — MeTo; Kpiockorii, cnekTpodoTomeTpii, ETIP criHOBUX 30H[IB,
napaMeTpUYHul Ta HelapaMeTPpUYHUI aHasli3. B po6oTi BU3HAa4€HO Jiana3oH KOHLEHTpalill KpiolpOTEKTOPiB, 10
IOAI0THCS 10 KIITHH, B SIKOMY BifIOyBa€ThCS CyTTEBE 30iblIeHHS KoedillieHTiB po3roziny KpiopOTeKTOPiB MK
€pUTPOLIUTAMH Ta MTO3AKJIITUHHUM cepenoBuleM. JJOCTiIKEeHHS CTaHy BOJU y LIbOMY [ialla30Hi I10Ka3ajo
icHyBaHHS iHTepBasly KOHLIEHTpPAaLlill KPiOIIPOTEKTOPIB, B IKOMY 3pOCTa€ aKTUBHICTb BOJIU B [TO3aKJIITUHHOMY
cepeloBULIi B pe3ysIbTaTi BUTICHEHHS {i 3 rilpaTHUX 000JIOHOK KJIITUHHUX CTPYKTYP €pUTPOLIUTIB. 3aIpOIIOHOBAHO

MEXaHi3M B3aeMOJii KpiONIPOTEKTOPIB 3 rifpaTOBaHUMU KOMIIOHEHTAMU €PUTPOLUTIB, 3TiJHO 3 SKUM



KPIiOIIPOTEKTOPY BUTICHSIIOTh MOJIEKYJIM BOAM 3 FiPaTHUX 060JIOHOK 6i0MaKpPOMOJIEKYJI, 6€310CepeHbO
B3a€EMO/IiI0YHM 3 HUMU. BCTaHOBJIEHO, 110 I0/IaBaHHSI KPiOIIPOTEKTOPIB 10 €pUTPOLIUTIB JIIOIUHY, OMKA i KOHS B
KOHLeHTpauigx 10 mac.% nNpusBoAuTh N0 3HMKEHHS MIKPOB'SI3KOCTi Ta 3MiHU IPOQiso TeMIIEpaTypHO-3aIeXXHUX
nepebynoB IMHAMIYHOI CTPYKTYpHU LUTO30110. [ToKasaHo, 110 MifBUILEHHS 3arajIbHOrO BMICTY BOJIY B CYCIIEH3ii
€PUTPOLIUTIB JIIOJVHY 3MEHIIyEe I€MOJIi3 KIIITHH IicJId il IPOHMKAIOUUX KpionpoTeKTopiB. OLiHeHa KibKiCTh

KPIOIIPOTEKTOPA, 110 HE BUAAJISETLCS i3 CyCIIE€H3il €PUTPOLUTIB MiCJs BiGMUBAHHS KJIITUH.

2. The research object was physical and chemical processes in suspensions of mammalian erythrocytes, which take
place after addition of cryoprotectants. The aim was studying water activity in the suspensions of human, bovine
and equine erythrocytes and partition of dimethylsulfoxide, 1,2-propanediol and glycerol between the cells and
extracellular medium. Research methods were cryoscopy, spectrophotometry, EPR spin probes, parametric and
nonparametric analysis. The partition coefficients of cryoprotectants when it’s distribution between erythrocytes
and extracellular medium are defined. This has allowed to establish concentration range wherein the essential
contribution in partition is led by adsorption processes. This range studying has shown an existence of
concentration range of cryoprotectants where the water activity in extracellular medium increases as a result of
its replacement from hydrated coats of erythrocytes cellular components. The interaction mechanism of
cryoprotectants with hydrated coats of erythrocytes components is offered. According to this, the cryoprotectants
force out water molecules from hydrated coats of biomacromolecules, directly interacting with them. It is shown
that the cryoprotectants addition to human, bovine and equine erythrocytes with concentration of 10 % w. leads to
microviscosity decrease and change of a profile of temperature dependent rearrangements of dynamic cytosol
structure. It is shown that increase of general water content in suspensions of human erythrocytes reduces
hemolysis after effect endocellular cryoprotectants. The quantity of cryoprotectant which remains in suspension
after washing out of cells is estimated.
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