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1. BriiuB KpionpOTEKTOPBI i pesKUMiB 3aMOPOXKYBaHHS HAa MexaHiuHe MOIIKOIKEHHS KJITUH B 06J1aCTi

CyOEBTEKTUYHUX TEMIIEPATYP

2. Influence of cryoprotectants and freezing regimens on mechanical damage of cells within subeutectic interval of
temperatures

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO BUBYEHHIO BIUIMBY KOHLEHTpalill kpionpoTekropis (IMCO, rainepus, [TEO-
1500) i pexxuMiB 3aMOpPO>KyBaHHS Ha MOIIKOAKEHHSI 6i0J10TYHMX 006'eKTiB (Ha MPUKJIAi KJIiTUH Saccharomyces
cerevisiae, KJIITUH JUIJIOINHOI KyJIbTYypHU JIIOAVHU Ta KIIiTUH (iOp06JIaCTiB I0IUHY) B 0671aCTi Cy6E€BTEKTUYHUX
TEeMIIEpaTyp y Npoleci KpioKoHCepBYBaHHS. Ha 0CHOBI MeTOa TEPMOIIACTUYHOI fledopmaliii po3pobiieHa
METOAMKA BU3HAYEHHS MEXaHIYHUX XapaKTEPUCTHUK 3pasKiB i JOCIIiIKEeH] IIPYKHOIIJIACTUYHI BIACTUBOCTI PO34YMHIB
KpiONpOTEKTOPiB M06IM3y TEMIEPATYP iX CKITyBaHHS. 3alIPOIIOHOBAHO HOBUI MiJXi/ 4,0 BUBHAYEHHS ONTUMAIbHUX
KOHIIEHTPALi! KPIONPOTEKTOPHUX PEYOBMH Y 3aXVCHOMY PO34lHi [IpY 3aCTOCYBaHHI iX y nmpoueci
KPIOKOHCEPBYBaHH:. BU3HauY€HO [MOPOroBi KOHLIEHTPALlii JOCIiI)KEHNX KPIOMIPOTEKTOPIB y 3aXMCHOMY CEPELOBUIL],
[IpY AKUX BiZJOKpPEMJIEHI OfHA Bifi OZHOI PilMHHI BKIIOYEHHS [IEPETBOPIOIOTLCS Y HACKPI3HI PiAMHHI TPOIIAPKU MK

KpUCTasiaMu J1boay. [Ipy KpiOKOHCEpPBYBaHHI KIIiTHH S. cerevisiae i KIITUH KyJIbTYp JIFOJUHU CIIOCTEPIraeThCs piske



3POCTaHHS XUTTE3NATHOCTI KJIITAH IIPU NE€PEBUILEHH] IIOPOrOBUX KOHLIEHTPALlill KPiIOIIPOTEKTOPIB Y PO3YNMHI ITiCIA
KPiOKOHCEPBYBaHHS, 110 BKa3ye Ha 3arajbHUAN XapaKTep BUSIBJIEHOTO SIBUILA. BCTaHOBJIEHO, IO OJHUM i3 Me€XaHi3MiB
KpionpoUKOAKeHHs 61000'eKTiB € IJIaCTUYHA peJlakcallisi MigBUIEHOTO THUCKY, SIKUM BUHMKA€ B OKPEMUX
piguHHO(pA3HMX BKIIIOYEHHSIX 32 PAaXyHOK HEPiBHOBAKHOI KpUCTali3alii. BusaHayeHi cybeBTeKTHUYHI TeMIIEPATyPHi
iHTepBasu Ta iHTepBaNM TEMIEPATYP, [e€ Bi0yBa€TbCsl CKIyBaHHS BOGHUX PO3YMHIB KPiOIIPOTEKTOPiB METOOM
TepMoIlIacTUYHOI Aedopmatii. BcTaHOBIIEHO, 11O 1 TeMIlepaTypHi iHTepBajyu HeOOXiHO BpaxOByBaTU y MPOLieci
KPiOKOHCEPBYBAaHHS [1J151 SMEHIIIEHHS MEXaHIYHOr O IIOUIKOIKEHHSI 610JI0TiYHUX 06'eKTiB. 3 00J1iIKOM OTPMMaHUX
€KCIIepUMEHTAJIbHUX JJAHUX ONTUMI30BaHO PEXXUMU OXOJIOMKEHHS 6i0JI0TiYHMX 06'eKTiB Ha MPUKJIAAi KJIIiTHH S.

cerevisiae.

2. The thesis is devoted to studying the cryoprotectants' action (DMSO, glycerol, PEO-1500) and freezing regimens
on mechanical damage of biological objects (Saccharomyces cerevisiae, cells of diploid human cultures and human
fibroblast cells) within sub-eutectic interval of temperatures during their cryopreservation. The technique of
determining of mechanical characteristics of samples by consecutive loadings has been developed on the basis of a
method of thermoplastic deformation. By means of this technique the researches of elastic-plastic properties of
cryoprotective solutions near to the temperatures of their glasstransition are carried out. The new approach to
definition of optimum concentration of cryoprotective substances is offered at their application during
cryopreservation. There are established the threshold concentrations of the studied cryoprotective solutions, at
which closed liquid-phase inclusions transform through layers. During cryopreservation of S. cerevisiae cells and
those of humancultures there was observed an abrupt increase in cell viability at reaching the threshold
concentrations of cryoprotectants in their solutions after freezing and thawing, pointing to general character of
the revealed phenomenon. By means of the method of thermoplastic deformation the sub-eutectic temperature
intervals and the vitrification ones for the solutions of cryoprotectants have been found. It has been established
that these temperature intervals should be taken into account during cryopreservation for lessening mechanical
damage of biological objects due to plastic deformation of pressures in closed inclusions at the non-equilibrium
crystallization. Taking into account the obtained experimental data there was optimized the freezing regimens of
biological objects on the example of S. cerevisiae cells.
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