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BusHa4yeHHsI TpPaHCIIOPTHUX BIACTUBOCTEH MeMOpaHH €
HEOOXITHOIO JIAaHKOK KPioOiONOTIYHUX JOCHTIKEHb 1
PO3pOOKH ONITUMAIIBHUX YMOB KPIOKOHCEPBYBaHHS KOHKPET-
HUX BHIB K1iTHH. KoedimieHTH MPOHUKHOCTI IS MOJICKYIT
BOJIU y 3HAYHIN Mipi BU3HAYAIOTh ONTUMAIIBbHI TBUIKOCTI
OXOJIOMPKCHHS TiJ] 9ac 3aMOPOKYBaHHS, a KOCQillieHTH
MIPOHUKHOCTI PEYOBHH, SIKI BAKOPUCTOBYIOTHCS SIK KPIOIIPO-
TEKTOPH, —9acOBI [TAPaMETPH ITPOLICTYPHU SKBLTIOpAIIii KITITHH
y CepeOBHILI KPIOKOHCEPBYBAHHS.

EnTeponuTi BUAUISIN 3 TOHKOTO KMIIEYHUKA MU 32
metonom Kaprepa [J.H. Carter, 1982]. Koedinientn ¢inbt-
pauii Ta IPOHUKHOCTI IS KPIOMPOTEKTOPIB BU3HAYATH
BOJIOMOMETPUYHUM MeTonoM. KiiTuHu BMimtyBanu y
6inapuuii pozuns (0,15 M NaCl — I M kpionporekTop) Ta
JOCITIKYBaIH KiIHSTHKY 3MIHU PO3MIPIB KITITHH Y PO3UHHAX
TPHOX KPIOMIPOTEKTOPIB: TiIilepuHY, 1,2-nmpomanmiony (1,2-
I11) ta mumermicynspokcuny (JIMCO) npu Temmeparypi
25 ta 12°C 3a momomororo Mikpockora «Axio Observer Z1»
(«Carl Zeiss», Himeuunna). O6’ €M KIIITHH alipOKCUMYBaJIN
00’emoM 3pizaHoro koHyca. JIiHiiHI po3MipH KIITHH BH3-
HayaJd 3a JOIOMOTO0 mporpaMu «AxioVision Rel. 4.6»
(«Carl Zeiss»). EkciepuMeHTaIbHO BU3HAYCHI 4acOBI
3aJIC)KHOCTI 00’ €My KIIITHH ITiJ] 9ac IX KOHTAKTY 3 TillepTo-
HIYHUMH PO3YMHAMH KPIONPOTEKTOPIB alipOKCHMYBAJIH
YUCENPHUMH PIMICHHSMU CHCTEMH HEIIHIHHUX PiBHSIHb
[E.A. Topauenxo, H.C. ITynikxaps, 1994].

Koeoimientu inprpariii Ta MPOHUKHOCTI OTPUMYBAJIH 5K
BEJIMYMHH, SIKi 3a0€3MeuyIoTh HaHKpally arnpoKCHMaliio
eKCIEPUMEHTATBHUX KPUBHX. TakuM 4uHOM, Oy/n BU3HAUCH]
Koe(illieHTH MPOHUKHOCTI MEMOpPaH SHTEPOITUTIB MUIII JIJIs
KpionpoTtekTopiB 3a Temmeparyp 25°C/12°C (x10"m/c):
orinepuH — (0,134 +0,05)/(0,056 = 0,002); 1,2-TT1— (0,672 +
+0,11)/(0,269+0,087); AMCO — (0,53 +0,1)/(0,192+0,05) i
KoeilieHTH QUIBTpAIii y MPUCYTHOCTI KPIOMIPOTEKTOPIB
(X107 M*/H-c): mrinepud — (1,24 +0,14)/(0,558 + 0,092);
1,2-I1]1—(1,42+0,17)/(0,705 £ 0,099); AIMCO —(1,3+£0,13)/
(0,832 + 0,26). OrpumMani 3HaUCHHS KOCQIIIEHTIB 3a IBOX
3HAUCHb TEMIIEPATyPH J03BOIMIN PO3PaXyBaTH BEIMIHMHN
eHeprii akTuBamii NPOHUKAHHS MOJIEKYJI KPiOIPOTEKTOpa
Kpi3b MeMOpaHu eHTeponuTiB Mui (k[ k/Moib): miinepuH —
47,39; 1,2-111—49,76; AMCO — 55,15 Ta MmoniekyJ BOAH Y
MIPUCYTHOCTI KpionmpoTekropa: rminepuH —44,16; 1,2-T1]] —
38,03; AIMCO — 24,37. OtpumaHni 3Ha4CHHS KOCe(]ili€HTIB
IIPOHMKHOCTI Ta €Heprii akTUBamii Iponecy MPOHUKAHHS
MOJICKYJI BOAX Ta KPiOMPOTEKTOPIB OYIyTh BUKOPUCTAHI JIIIst
PO3paxyHKy ONTHMAIbHOI IIBHIKOCTI 3aMOPOXYBAaHHS
CHTCPOIIUTIB MHIIII.
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Estimation of the transport properties of membrane is
the mandatory step of cryobiological research as well as the
revealing of optimal conditions to cryopreserve the specific
types of cells. The coefficients of permeability for water
molecules largely determine the optimum cooling rate during
freezing and the permeability coefficients of substances,
used as the cryoprotective agents (CPAs), affect the
temporal parameters of equilibration procedure in a cryo-
preservation medium

Enterocytes were isolated from mouse small intestine
by the method of J.H. Carter (1982). The coefficients of
filtration and permeability for CPAs were found by
volumetric method. The cells were placed into a binary
solution (0.15 M NaCl — IM CPA) and the kinetics of a
change in the cell’s dimensions was investigated in the
solutions of three cryoprotectants (glycerol, 1,2-PD and
DMSO) at 25 and 12°C with a microscope Axio Observer Z1
(Carl Zeiss, Germany). Cell volume was approximated by
a truncated cone volume. Linear dimensions of cells
were determined using AxioVision Rel. 4.6. The experi-
mentally determined time dependencies of cell volume during
their contact with hypertonic solution of the CPAs were
approximated with numerical solutions of nonlinear
equations [E.A. Gordiyenko, N.S. Pushkar, 1994].

The coefficients of filtration and permeability were
obtained as the values providing fitting of experimental
and theoretical curves. In such a way we determined the
permeability coefficients for murine enterocytes’ memb-
ranes forthe CPAs at 25°C/12°C (x10'm/s): (0.134+ +0.05)/
(0.056 +0.002) for glycerol; (0.672+0.11)/(0.269 + + 0.087)
for 1,2-PD; (0.53 + 0.1)/(0.192 £+ 0.05) for DMSO
and the filtration coefficients in the presence of CPAs
(X107 m3/n.s): (1.24 £ 0.14)/(0.558 + 0.092) for glyce-
rol; (1.42 +0.17)/(0.705 + 0.099) for 1,2-PD; (1.3 £ 0.13)/
(0.832 + 0.26) for DMSO. The obtained coefficients at the
two temperature values enabled the calculation of the
activation energy values of cryoprotectant molecule pe-
netration through the membrane of enterocytes (kJ/mol):
47.39 for glycerol; 49.76 for 1,2-PD; 55.15 for DMSO as well
as for water molecules in the presence of cryoprotectant:
44.16 for glycerol; 38.03 for 1,2-PD; 24.37 for DMSO. The
obtained coefficients of permebility and activation energy
of penetration of water and cryoprotective agents mole-
cules will be used to calculate the optimal rate of freezing
of mouse enterocytes.
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