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3aMOpOXKYBaHHS-BIATABAHHS 3AJIUIIAETHCS OCHOBHUM
METOZOM KOHCEPBYBAaHHS KJIITHH. BUBYEHHS O0CMOTHYHOI
peaxtii KIITHH 1 TPaHCTIOPTHHUX BIACTHBOCTEH X MEMOpaH €
HEOOXiJHUM €TarmoM KpioOioJTOTIYHHX MOCITIIKEHB 1
PO3POOKH ONITUMATIBHHX YMOB KPiOKOHCEPBYBaHHS KOHKPET-
HUX BUIB Ki1iTiH [Dumont F. ez al., 2003].

Merta poOOoTH — BU3HAYCHHS KOC(Dilli€HTiB MPOHUKHOCTI
CHTEPOIIUTIB MUIII JJIsI BOIH Ta KPiOIPOTEKTOPIB, SKi 9aCTO
BUKOPHCTOBYIOThCS ITiJ] YaC KPIOKOHCEPBYBAHHS KITITHHHUX
cycrieH3iil. [l excriepuMeHTIiB Oyi0 BHOpaHO HACTYITHI
KpiOmpOTEKTOpHI pedoBUHM: eTmieHnmikoib (EI), riinepus,
1,2-niponanion (1,2-I1111) ta mumeruncymsdorenn (IMCO).

JociKkyBaBesi BILTUB KPiOIPOTEKTOPIB HA CHTEPOLUTH
KHLICYHHKA Mumeld. KIiTHHU BUALISUIN 32 METOAUKOIO
Carter J.H. ta ciBasr. (1986). Koediuientn dinprpanii ta
MIPOHUKHOCTI MEMOpaH SHTEPOLIUTIB I KPIOTIPOTEKTOPIB
BU3HAYaJIH BOMIOMOMETPUYHIM MeTooM. KITiTHHH BMiIy-
Bayn y 6iHapumii po3und (0,15 M NaCl— 1 M kpionpoTekTo-
pa), 00’ €M SKOTo 3HAYHO IIEPEBUILYBaB II0YaTKOBHH 00’ €M
KIITHHHOI cycreHsii. JlocmimKyBaau KiHETUKY 3MiHHU
PO3MIpIB KIIITHH y PO3YNHAX YOTUPHOX KPIOTIPOTEKTOPIB TIPH
temrepatypi 25°C 3a 10moMOro Mikpockomna «Axio
Observer Z1» (MacistHO-iMepciitHuil 00’ ekTuB X63). 00’ eM
KJIITHH alpoOKCUMYBAJN 00’ €MOM 3pi3aHoro KoHyca. JIiHif#HI
pO3MipHu KJIITHH (BHCOTY, MaJdUH 1 BEIUKHHA TiaMeTpH
3pi3aHOro KOHyca) BH3HAYall 3a JONOMOIOK MpPOrpamu
«AxioVision Rel. 4.6». ExcriepuMeHTaIbHO BU3HAYCHI YaCOBI
3aJIe)KHOCTI 00’ €My KIITHH IIiJ] 9ac IXHbOTO KOHTAKTy 3
TIMEePTOHIYHIMHU PO3YHHAMHE KPIOTIPOTEKTOPIB alIPOKCUMY-
BaJIN YMCCITLHUMH PIllICHHSIME CHCTEMU HEITIHIHHUX PIBHSHB,
SIKI OMMHCYIOTH I[I0 3aJICKHICTh y HAONIKEHHI JIHIHHOT
TepMOANHaMIKK HeobopoTHHX nporeciB [Gordiyenko E.A.
etal.,1994].

Otpumani koedimieHTH QUIBTpaLii BiporiaHO HE BiIpi3-
HSIOTBCS MiJK COOOF0 B po3unHax Kpiomnpotekropis 1,2-T1]1,
JMCO Ta rninepuny ((1,42+0,17), (1,3+0,13) ta (1,24 £
0,14)x10* M*/HI[d BiamoBigHO), y TOM ke vac KoedirtieHT
¢inpTparii eaTeporuTiB Myt y pozunHi EI” Maibke y 2 pazu
OLTBIIHIA, HIK Y PO3UMHAX Ha3BaHHUX KPIiOPOTEKTOPiB ((2,4 +
0,32)x10" m*/HI[d). Haii6i1p1umii Koe(inieHT IPOHUKHOCTI
MeMOpaH eHTepouuTiB Mumi criocrepiranu y EI' ((4,79
0,99)x107 m/c), nporuksicts st 1,2-IT]] ra IMCO craHOBUTH
(0,672 = 0,11) Ta (0,530 £ 0,1)x107 m/c BiAmOBigHO, a
HalMeHIIUH Koe(illieHT MPOHUKHOCTI MAalOTh MEMOpaHHU
exrepouutiB s rinepuny ((0,134 £ 0,05)x107 m/c). 3a
TPHUBAJICTIO BIYKMBAHHS KJIITHH Y PO3YHHAX KPIOIPOTEKTOPU
MoxHa po3ramrysatd sk 1,2-I1J]> JIMCO > minepun > ET.
[Moka3zano, mo EI' HeraTHBHO BIUTMBa€e HA MEMOpaHHU CHTeE-
POLIMTIB, TOPYIIYIOYH TX IIPOHHUKHI BiacTuBocTi. OTprMaHi
JIaHI MOKYTh OyTH BUKOPHCTaHI I IMi00PY ONTHMAIEHOTO
PEeXKUMY KPIOKOHCEPBYBAHHSI LIUX KIIITHH.
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Freeze-thawing has remained the main method of
preserving the cells. Study of osmotic response of cells
and transport properties of their membranes is a mandatory
step of cryobiological researches and development of
optimal conditions for cryopreservation of specific cell
types [Dumont F. et al., 2003].

The research aim was to determine the permeability
coefficients for murine enterocytes for water and cryopro-
tectants, usually applied for the cryopreservation of cell
suspensions. The experiments were done with the following
cryoprotecttive agents: ethylene glycol (EG), glycerol,
1,2-propanediol (1,2-PD) and dimethyl sulfoxide (DMSO).

The cells were isolated by the method reported by
J.H. Carter (1986). The coefficients of enterocyte membrane
filtration and permeability for cryoprotectants was
determined with volumetric method. The cells were placed
into a binary solution (0.15 M NaCl — 1 M cryoprotectant)
with the volume significantly exceeding the one of the cell
suspension. The kinetics of the cell size changes was
studied with Axio Observer Z1 microscope (oil-immersion,
x63). The volume of cells was approximated with a truncated
cone. Linear dimensions of cells (height, small and large
diameters of a truncated cone) was found using AxioVision
Rel. 4.6. Experimentally determined time dependencies of
cell volume during their contact with solutions of 0.15 M
NaCl and 1 M cryoprotectant were approximated with
numerical solutions of the nonlinear equations system
describing the dependence in terms of linear thermodynamics
of irreversible processes [Gordiyenko E.A. et al., 1994].

The obtained filtration coefficients did not significantly
differ between the solutions of cryoprotectants 1,2-PD,
DMSO and glycerol ((1.42+0.17); (1.3£0.13) and (1.24 £+
0.14)x10'"* m*/NI4, respectively), meanwhile the filtration
coefficient of mouse enterocytes in EG solution was almost
2 times higher than in the solutions of other cryoprotectants
((2.4 £0.32)x10" m*NI[S). The highest permeability coef-
ficient of murine enterocyte membranes was observed for
EG ((4.79£0.99)x107 m/s), the coefficients for 1,2-PD and
DMSO were (0.672 £ 0.11) and (0.530 £ 0.1)x107 m/s,
respectively, and the lowest permeability coefficient of
enterocyte membranes was found for glycerol ((0.134 +
0.05)x107 m/s). The duration of cell survival in the solution
the cryoprotectants can be arranged as 1,2-PD>DMSO>
glycerol>ethylene glycol. It has been shown that EG
negatively affects the membranes of enterocytes, breaking
their penetrating properties. The data can be used for further
selection of the most optimal method of cryopreservation
of these cells.
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