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

Tema gucepranii:
1. MexaHi3mu [Aii 103aKJIITUHHOTO JIbOAOYTBOPEHHS Ta [IOB'SI3aHUX 3 HUM SIBULI HA 0i0JIOTiUHi 00'eKTH.

2. The mechanisms of effects of extracellular ice formation and related phenomena on biological objects.

Pedepar:

1. O6'eKT - mIpo1ec N03aKIiTHHHOTO JIbOJOYTBOPEHHS i peakii KIiTuH yoauHY i TBapyH Ha Ao Qi3uKO-XiMiyHKX
YMHHUKIB, 10 BUHUKAIOTh BHACJIiTOK (a30BOro Nepexoy Ipy KPiOKOHCEPBYBaHHI. MeTa - BCTAaHOBUTH MeXaHi3MU
3apOKEHHS i pOCTYy NO3aKJIITUHHUAX KPUCTAJIB JIbOLLy B 6i0JIONYHUX CUCTEMAX, IO KPIOKOHCEPBYIOThCS, Ta
MexaHi3MH [il Ha KIIiTUHYU Qi3UKO-XiMiYHMX YNHHUKIB, IOB'13aHUX 3 (Pa30BUM IIepeX0onoM "pinnHa-kpucramt”.
Meropnu - KpioMiKpoOCKoIIis, HU3bKOTEeMIIEpaTypHa peHTreHorpadis, Mikpockoriisi, cnekrpodoromeTpiss, IH-SIMP-
CIIEKTPOCKOTIis, (i3uKo-MaTeMaTUYHE MOE/IOBaHHS. TeopeTUYHO OOIPYHTOBAHO HOBUI METOJ, BUBHAYEHHS
MO[yJIs1 iI30TPOIIHOTO PO3TATYBaHHS MEMOPAH renaToLUTIB 1ypiB. PO3po6eHo airopuTm BU3HAYEHHS
TPAHCIIOPTHUX XapaKTePUCTUK MEMOPaH KJIITUH B yMOBAaX IMO3aKJIITUHHOTO JIbOIOYTBOPEHHS Ta aJITOPUTM
IIPOTHO3yBaHHS ONTHUMAaJIbHUX MIBUIKOCTEN OXOJIOIKEHHS. KiJIbKiCHO IOBELEHO, [0 OCHOBHUM MEXaHI3MOM
BVMHUKHEHHS TBeP0i a3y y MOAEIbHUX 6i0JIONYHUX PO3UMHAX € FeTEPOre€HHA HYKJIeallid i o poCT
MO3aKJIITUHHUX KPUCTAJIIB JIbOAY 3LiMCHIOETHCS OJHOYACHO 3aBISIKM HOPMAJIbHOMY 1 IMCJIOKALiTHOMY MeXaHi3MaM

POCTY peasbHuX KpucTaiB. [TokasaHo, 0 171 YHUKHEHHS] BHYTPIlIHbOKJIITUHHOTO JIbOJOYTBOPEHHSI ITOTPi6HE



MO€JIHAHHS MONePESHBOTO MTOETATHOTO 3HEBOAHEHHS KIIITHH | HACUYEHHS iX TPOHUKAIOUUM KPiOITPOTEKTOPOM.
BcTaHOBIE€HO ME€XaHi3M MOCTTINIEPTOHIYHOrO JIi3UCYy FeNaTOLUTIB IIypa B yMOBax perifparalii Ha eTamni Biflirpiy.
PesynbTaTt po60TH MOXKYTb O6YTH BUKOPUCTAHI IPY €KCIIPEC IOLIYKY OIITUMAIbHUX YMOB KPIOKOHCEPBYBAHHS

Pi3HMX KJIITUHHUX CYyCIIEH3ii.

2. Subject - the process of extracellular ice formation and responds of human and animal cells to physico-chemical
factors which occur owing to the phase transition under cryopreservation. Aim - to ascertain mechanisms of
initiation and growth of extracellular ice crystals in cryopreserved biological systems and mechanisms of action of
physico-chemical factors associated with the phase transition "liquid-crystal" on cells. Methods: - cryomicroscopy,
low temperature roentgenography, microscopy, spectrophotometry, 1H- NMR spectroscopy, physico-
mathematical modelling. A new method for determination of the isotropic tension modulus of rat hepatocyte
membranes was theoretically substantiated. The algorithms for determination of transport characteristics of cell
membranes under conditions of extracellular ice formation and for prediction of optimal cooling rates were
developed. It was quantitatively proved that the main mechanism of solid phase onset in model biological solutions
was heterogeneous nucleation and extracellular ice crystal growth was simultaneously realised through normal
and dislocation mechanisms of real crystal growth. It was shown that combination of stepwise preliminary
dehydration of cells and saturation of them with a penetrating cryoprotector was necessary to avoid safely
intracellular ice formation. The mechanism of post-hypertonic lysis of rat hepatocytes under rehydration
conditions at warming stage was ascertained. The results of the work can be used during rapid search of optimal
cryopreservation conditions of different cell suspensions.
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