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Systems

Pedepar:

1. MeTa po60THU: BU3HAYEHHS BIIJIMBY HU3bKUX TEMIIEPATYP i MOJIEKYJISIPHOTO OTOYEHHSI Ha a30Bi Iepexonu y
remorsi06iHBMicHUX cucTemax O6'eKT LOCHIIPKEHHS: BIUIUB (Pi3UKO-XiMIYHUX (PAKTOPiB KPIOKOHCEPBYBAHHS Ha
($a30Bi nepexoau y cucremax, ki MicTsTh 6iy1ku. MeTony BociimpKeHHs: ogudepeHLiaabHa CKaHylo4ya Mikpo
KaJIOpUMETPisl, HU3BbKOTEMIIEpaTypHa CKaHylo4ya KaJOpUMeTpis, clieKTpodoToMeTpisl. BuBYeHHS TepMOIUHAMIYHUX
Ta KiHETUYHMX [1apaMeTpiB TepMOJeHaTypallii reMor106iHy IoKa3ajlo, o IPUCYTHICTb Y PO34YMHI 611Ky
KpiO3axMCHUX PEYOBMH Pi3HOI KOHLIEHTPalii Mae sIK CTabili3ylIounii, TaK 4eCTabili3ylounii BIJIMB Ha
KOHQOpMaIiliHy CTabibHICTh MAKPOMOJIEKYJIN. 32 3HIKEHHSIM TePMOCTabiIbHOCTI reMOTrJIO0iHY JII0IUHU
IOCIIiIPKEHI KPIOIIPOTEKTOPY MOKHA PO3TAIlYBATU Y P TJIILEPUH < OKCUETUJIbOBAHUM IJILEPYH 3i CTyIIEHEM
noJsliMepizanii n=25 < OKCUeTUIbOBAHUM IJIiLIEPYH 3i CTyIIEHEM MOJIIMEPU3alLlii N=5 < JMMEeTUJICYIbPOKCU]I.
[TokaszaHo, 0 3aMOPO>KyBaHHSI PO3UrHiB remoryo6iny 3 40 ta 50% KOHLIEHTPaLi€o JOCTiIKEHNX B POOOTI

KpiOIPOTEKTOPiB IPU3BOIUTS 110 30iJIbIIEHHS TEPMOCTAbIIbBHOCTI 3aMOPOXKYBaHOTO 0iJIKY, TIOPIBHSIHO 3 OiJIKOM,



KU1 He OYB MiJJaHui HU3bKOTEMIIEpATyPHOMY BILIMBY. [IoKa3aHo, 10 3MiHM (a30BUX NEPEXOIiB y CUCTEMAX, SIKi
MICTSITb TiHi epuTpOLUTIB i Ppakuii eKCTPaKTiB IJIaLleHTH, MaloTh OOOPOTHUI XapaKTep. 3aMOpPOXKyBaHHS IIJIaL[€HTH
1o -196°C He BUKJIMKae BiiMiHHOCTE! 3HaYeHb TEMIIEPATyp i xapakTrepy ¢pa3oBUX IEPEXOMIB Y AOCHIIKEHUX
CUCTEMax.

2. The research aim: to determine the influence of low temperatures and the molecular environment on phase
transitions in hemoglobin-containing systems. The research object: the influence of physical and chemical factors
of cryopreservation on phase transitions in protein-containing systems. Research methods: differential scanning
microcalorimetry, low temperature scanning calorimetry, spectrophotometry. Phase transitions in hemoglobin-
containing systems caused by low temperature exposure and molecular environment changes were studied in this
thesis. Such systems included isolated hemoglobin, hemoglobin within erythrocyte ghosts, hemoglobin of fractions
of human placenta extracts and suspensions of red blood cells. The study of thermodynamic and kinetic
parameters of hemoglobin thermal denaturation showed that the presence of cryoprotective agents of different
concentrations in protein solution had stabilizing or destabilizing effect on conformational stability of
macromolecules. By the caused decrease in thermal stability of human hemoglobin the studied cryoprotectants
could be arranged in the following row: glycerol < oxyethylated glycerol with polimerization degree n=25 <
oxyethylated glycerol with polimerization degree n=>5 < dimethylsulphoxide < 1.2-propanediol. It is shown that
freezing of hemoglobin solutions with 40 and 50% concentration of studied cryoprotectants increased thermal
stability of frozen-thawed protein if compared with the protein that not subjected to low-temperature effect. It
was shown that the changes of phase transitions in systems containing erythrocytes ghosts and placenta extract
fraction were reversible. Freezing placenta down to -196°C did not cause any changes in values and character of
phase transitions in the studied systems.
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