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C ucrnospb30BaHNEM METOJa BOJIOMOMETPUHM U MOJU-
¢bunupoBanHoil ¢pusznko-mMareMarnyeckoil monenu Kemxem-
Kauansckoro [Topauenko E.A., 1994] onpenenensl kodpdu-
LOUEHTH! TPOHUI]AEMOCTH TIa3MAaTHUECKIX MEMOpaH KIETOK
naTepcrunus tectucoB (KUT) u HaamouedHUKoOB U1l MO-
nexyn ruuepusa, JIMCO, OI' u JIM®A npu temneparypax
35, 20 u 5°C. PaccuuTaHbl 3HAU€HMs SHEPIUil aKTHUBALUU
(E£,) mpoueccos nepeHoca Bewects depe3 MemOpansl KUT
M KJIETOK HAATOYEYHHKOB JUISI MOJIEKYJI M3yYEHHBIX KpPHO-
IPOTEKTOPOB.

IToxasano, uto npu 5°C mpoHULaeMOCTh IJIa3MaTHU-
YeCKMX MeMOpaH KJIETOK HaJIOYeYHUKOB I IIUIEPHHA,
AMCO u OI' nocroeepHo He oTmyaetcs (K|, n3MeHseTcs
ot 0,45%107 no 0,49x10"m/c). TIpu 35°C HanbosbIeit mpo-
HHUIIAEMOCTBIO B PS/Iy 3TUX KPHUOIPOTEKTOPOB 4Yepe3 MeMO-
paHbl KIETOK HaJIOYEYHUKOB XapakTepusyercs OI' (K =
24,37x107m/c), maumenbinel — mmmepuH (K,=2,52x107m/c).
3HaueHue KodddurueHTa NPOHUIAEMOCTH MeMOpaH
KJIETOK HaamoyeuHukoB st moiekyn JIM®A npu 5°C coc-
tasiser 233,0x10'm/c, npu Ooyiee BBICOKOW TeMIiepaType
€ro NMpOHMIIAEMOCTh CpaBHUMA C MPOHUILAEMOCTHIO MOJIe-
KYyJ1 BOJIBL.

3HayeHusd K03 (UIUEHTOB MPOHUIIAEMOCTH MeMOpaH
KJIETOK HHTEPCTHUIIMS TECTHCOB i TniepuHa, IMCO u OI'
B MHTepBaje Temnepatyp ot 35 g0 5°C oTian4aroTcst He3Ha4U-
TEJBHO U JIexar B auanasonax 0,38+1,05%107, 1,99+2,67x107
u 6,75+9,32x107m/c nipu 5, 20 u 35°C cOOTBETCTBEHHO.
HUckmrouenue cocrapisger JJM®PA, snauenue koddduiuenra
npoHuIaeMocTu koroporo npu 20°C cocrasuser 24,45%x107
m/c, ipu 5°C —4,41x107 m/c.

YCcTaHOBJIEHO, YTO HAaUMEHBIIUM 3HAYEHHEM SHEpPrUU
aKTUBAIMH MPOIECCOB MEPEHOCa BEIIECTB uepe3 MeMOpa-
HBI KJIETOK HAJIIOYEYHHKOB XapaKTePU3yeTCs MMUeprH (£, =
40,80 x/lx/monb), Hanbonbumm — OI" (E, = 93,74 xJlx/Monb);
yepe3 MeMOpaHbl KJIETOK MHTEPCTULUS TECTUCOB HAaUMEHb-
MM 3HaYEHHEM SHEPrUHd aKTUBAUUK oOnajfaeT mmuepus (£ =
46,92 xJx/monb), Hanbosbimm — JIM®PA (E, = 62,99 k/hx/Moib).

Ouenena coxpanHocts KUT mocne kpuokoHcepBupo-
BaHUA ¢ pacTBopamu runepuna (7%), AMCO (10%), OI'
(7%) u AM®A (5%) c ucronp30BaHUEM CKOPOCTEH OXJIax1e-
Hus 1, 5 u 10 rpag./mun 1o —40°C ¢ mocneayomuM norpy-
JKCHHEM 00pas3IoB B XHUJIKUN a30T. [I[puMeHeHNE IHIIepHHa
B KayeCTBe KPUOMPOTEKTOpa obdecredmno 75%-10 coxpaH-
HOCTb KJIETOK IIPU BCEX YKa3aHHBIX peXHMMax 3aMOpaKHBa-
Hus. [Ipy UCNOJIB30BaHUU JAPYTHX KPUOIPOTEKTOPOB CO-
XpaHHOCTh KJIETOK MOBBIIIaNach (¢ 56 1o 83%) npu yBennye-
HUHU cKopocTh oxjaxiaeHus oT 1 mo 10 rpax./mun. Bonee
Hm3Kyto coxpanHocTh KUT B mpucyrcTun JIM®DA nipu HU3-
KHUX CKOPOCTSIX MOXHO OOBSICHUTH MOCTYILICHHEM KPUOIIPO-
TEKTOpa B KJIETKH B IIpoliecce 3aMOpPaXKHMBaHUSA, 00yCIOB-
JIGHHBIM €r0 BBICOKOH NPOHMKAIOIIEH CIOCOOHOCTHIO.
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Using the method of volumometry and the modified
physical-mathematical model of Kedem-Katchalsky [Gor-
diyenko E.A., 1994] the permeability coefficients for testes
interstitium and adrenal cortex cell plasmatic membranes
for glycerol, Me,SO, EG, and Me,FA at 35, 20 and 5°C were
determined. The values of activation energy (£,) of the
processes of substance transfer through testes and adrenal
cortex cell membranes for molecules of the investigated
cryoprotectants were calculated.

It was noted that at 5°C the permeability of adrenal cortex
cell membranes for glycerol, Me,SO and EG did not signifi-
cantly differ (K, varied from 0.45%107 to 0.49%107m/s). The
highest permeability at 35°C for these cryoprotectants
through adrenal cortex cell membranes was characteristic
for EG (K, =24.37x107 m/s), the lowest one was for glycerol
(K, =2.52x107 m/s). The permeability coefficient of adrenal
cortex cell membranes for Me,FA molecules at 5°C was
233.0%107 m/s, at higher temperature its permeability was
comparable with the one for water molecules.

The permeability coefficients of testes interstitium cell
membranes for molecules of glycerol, Me,SO and EG within
the temperature range from 35 down to 5°C differed slightly
and were within 0.38+1.05%x1077, 1.99+2.67x107 and
6.75+9.32x10 'm/s at 5, 20 and 35°C, respectively. Me,FA
was an exception, its permeability coefficient at 20°C was
24.45%107m/s, and at 5°C was 4.41x107m/s.

The obtained results showed that the lowest value of
activation energy of the processes of substance transfer
through the adrenal cortex cell membranes was characteristic
for glycerol (£, = 40.80 kJ/mol), the highest for EG (£, =
93.74 kJ/mol); through the testes interstitium cell membranes
the lowest value of activation energy was characteristic for
glycerol (E, = 46.92 kJ/mol), the highest for Me, FA (E, =
62.99 kJ/mol).

The survival of testes interstitium cells after cryopre-
servation with glycerol (7%), Me,SO (10%), EG (7%) and
Me,FA (5%) solutions using the cooling rates of 1, 5 and
10 deg/min down to —40°C with the following plunging into
a liquid nitrogen has been estimated. Application of glycerol
as a cryoprotectant provided 75% cell survival in all studied
freezing conditions. Cell survival increased (from 56 up to
83%) with a rise in cooling rate from 1 up to 10 deg/min when
using other cryoprotectants. Lower testes cell survival in
the case of Me,FA and low cooling rates could be caused
by an extra flux of cryoprotectant into cells during freezing
due to extremely higher permeability of Me,FA.
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