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[TpOHUKHICT KIIITUHHUX MEMOpPaH JUisi KpiONPOTEKTOPIiB
€ macuBHOI. B TOi1 e uac, SIKII0 KPioIpPOTEKTOPHA peyo-
BHHA 3a/Tis1Ha B ITPOLIECax METa0O0i3My KIIITHHH, T IPOHUKaH-
H1 B KJIITHHY MOYKe 3a0€e31e4yBaTHCh CIeliaIbHIMH MEXaHi3-
Mamu. [TacMBHA TIPOHUKHICTH KIITHHHOI MEMOpaHU IS
KOXXHOT KOHKPETHOI PEYOBUHY BH3HAYAETHCS (Di3HKO-X1Mid-
HUMH BIIACTHBOCTSIMH MOJICKYJI Lli€] peYOBUHH.

Meta poOOTH — BUBUCHHS IIPOHUKHOCTI MEMOpaH epUT-
POLIMTIB JIFOAWHU Ta APLKIDKOBUX KIITHH Saccharomyces
cerevisiae 10 HA3KK KpionpoTekTopiB. [llupokuii criektp
JIOCITIJPKEHUX PEYOBUH 00YMOBHB MOXKIIMBICTh ITOPIBHITH
(i3uKO-XiIMIYHI BIIACTHBOCTI MOJIEKYJI B TOMOJIOTIUHHUX Psijiax
Ta cepell CTPYKTYPHHUX 130MepiB 1 3’sICyBaTH BIUIUB LIUX BJIAC-
THUBOCTEH Ha IX IPOHUKHICTD KPi3b Ol0I0ri4HI MEMOpaHH.

B pe3yinbrari mpoBeaeHHX JOCITIHKSHB TOKa3aHo, 10 Mai
riapodinbHi Monekym (TiameTpoM puOIH3HO 10 4A) BinbHO
MIPOHUKAIOTH KPi3h BOMHI KaHATH, YTBOPEHI OiTKOBUMH
CTPYKTypaMH B MeMOpaHi epUTPOLNTA JIIOAUHU. B neskiii
Mipi BOHM IPOHHUKAIOTH TaKOXK 1 Kpi3h miminHy ¢a3zy. [Ipu
3pOCTaHHI IO} UTFHOCTI MOJIEKY 301TBITY€THCS IMOBIp-
HICTh IX MPOHUKAHHSA Kpi3b HimigHy ¢dasy. B Toii xe gac
NPOHHUKAHHS KPi3b JIMITHKH Oilap XapakTepu3yeThes Oiib-
MM 3HaueHHAM eHeprii akTuBarii. L{iikoM MOXITUBO, IO
MeXaHi3M NPOHMKAHHS MAJIKX T1APOQIIBHUX MOJIEKYI KPi3b
JIiqHAH Oiap BipIi3HIETHCS Bl MEXaHI3MY IPOHUKaHHS
JIMoMLIEHAX MOJIEKYJT LIJISIXOM PO3UHHEHHS 0e3110CepeIHBO
B JIIMLAHIH (a3i. Anle B IUX BUMAIKAX PO3MIp MOJICKYIT TAKOXK
MOXKE BIUTMBATH Ha KOE(illi€HT IIPOHUKHOCTI: B MIEPIIOMY
BHIIAJIKY — Yepe3 0OMEKCHHS PO3MipiB (MITyKTyaIliifHUX Ti/I-
podimpHUX Op a00 MedeKTiB y JinigHOMY Oimrapi, B Jpyro-
My — BHACITIZIOK 3aJIC)KHOCTI CHEpTil mepexoy 3 oHi€l (a3
B IHIITY BiJ ILTOIIi TOBEPXHI MOJIEKYIH. AHAI3 pe3yJIbTaTiB
JIOCITIJPKEHHS BIUTUBY TEMIIEPATypH Ha IPOHUKHICTh MEM-
OpaH epUTPOLMUTIB JUIsl KPIOMPOTEKTOPIB CBIAYUTH MPO
ICHyBaHHsI TEPMOIHJYKOBaHUX 3MiH €Heprii akTuBamii
NPOHHUKHOCTI €PUTPOLIUTAPHUX MEMOPAH ITPU TeMIIepaTypax
8-12, 18-20 ta 25-30°C. BuzHaueHi TeMneparypH 3710MiB
apeHIYCOBUX 3aJIe)KHOCTEH 3HAXOIAThCS B IHTEpBaiax
TEMITePAaTyp, BITOMUX K KPHTUYHI, JIe BiIOYBAIOTHCS 3MIHI
IIBHIKOCTEH 0arathox O10I0TIYHUX HPOIIECiB, TIOB’ I3aHUX 13
MeMOpaHaMH epUTPOLIUTIB. 32 TEMIIEPaTyPHUMH 3aI€KHOC-
TSIMH BH3HAYCHI CHEPTii akTHBAIIi1 IIPOIIeCy ITepeHOCy Kpio-
MIPOTEKTOPIB KPi3h MEMOpPaHH CPUTPOIHTIB Ta IPIKIKIB.
Binomo, 110 riinepuH € cyTTEBUM KOMIIOHEHTOM MeTa0o-
J3MY APLKIKOBUX KITITHH, a X MEMOpaHHU MICTSTh crelia-
JIi30BaHi KaHAIIM TPAHCHIOPTY DIinepuHy i Boau. Le miarsep-
JOKY€TBCS! HIDKYMMU 3HAYEHHSIMH €HEPTii akTHBaLlii POHU-
KaHHS TJILEePUHY Y IPIXKIKOBI KIITHHH MOPIBHSHO 3
eputpouuTamu JroanHy (26 Ta 40 k[ x/MoIb BIIOBITHO).
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Cell membrane permeability for cryoprotectants is pas-
sive. At the same time if cryoprotective substance is invol-
ved in cell metabolic processes, its permeability into a cell
may be provided by special mechanisms. Passive permea-
bility of cell membrane for each substance is determined by
physical and chemical properties of this substance molecules.

The research was aimed to study the membrane permea-
bility in human erythrocytes and Saccharomyces cerevisiae
yeast cells for some cryoprotectants. A wide range of sub-
stances under study stipulated the possibility to compare
physical and chemical properties of molecules in homolo-
gous series and among structural isomeres and to find-out
the effect of these peculiarities on their permeability through
biological membranes.

As aresult of the research performed, the small hydrophil
molecules (of about 4A diameter) were shown as easily
penetrating through water channels, formed by protein
structures in human erythrocyte membrane. They penetrate
in some extent through a lipid phase as well. With an increase
in molecule lipophilicity, the probability of their penetration
through lipid phase augments as well. At the same time the
penetration through lipid bilayer is characterised by a high
value of activation energy. It is fully possible that the penet-
ration mechanism of small hydrophil molecules through a
lipid bilayer differs from that of lipophil molecules via dis-
solving directly in a lipid phase. However in these cases
the molecule size may also affect the permeability coefficient:
via limiting sizes of fluctuating hydrophil pores or defects
in lipid bilayer in the first case and as a result of the depen-
dency of transition energy from one phase into another on
the molecular surface area in the second one. The analysis
of investigation results of temperature effect on erythrocyte
membrane permeability for cryoprotectants testifies to the
existing of heat-induced changes in activation energy of
erythrocyte membrane permeability at 8—12, 18-20 and 25—
30°C. The revealed temperatures of kinks on Arrhenius
dependencies are within the temperature range, known as
critical, where the changes in the rates of many biological
processes, associated to erythrocyte membranes, occur. The
activation energies of cryoprotectant transfer process
through erythrocyte and yeast membranes have been deter-
mined by temperature dependencies. Glycerol is known as
the essential component of metabolism in yeast cells and
their membranes contain the specialised channels for gly-
cerol and water transport. This is confirmed by lower values
of activation energy of glycerol penetration into yeast cells
than in human erythrocytes (26 and 40 kJ/mol, corres-
pondingly).
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