JIT, mpuBOMIIa K YBETHUEHHIO OTPEOICHHUS X0JIeCTepUHA
Ha 8 % JUIst HATUBHBIX U 9 Y% 7151 KPHOKOHCEPBUPOBAHHBIX
OPraHHbIX KyJIBTyp CEMECHHHUKOB, a 3TO SBJISJIOCH IIOATBEP-
KICHUEM TOrO, YTO KPHOKOHCEPBHPOBAHHE COXPAHICT U
CIIOCOOHOCTh PHAOKPUHHOTO MarepHuaja pearupoBarh Ha
CTUMYJIATODP CTEPOHJIOTEeHE3a, YTO BaXKHO AJISI MaTepHana,
UCIIONB3YEMOTO IS TPaHCIIAHTallUH.
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cholesterol level in the media, containing native cultures, were
more manifested. However to the 150" min the cryopreserved
organ cultures begin to slightly outstrip of the native ones,
i.e. they process the greater number of cholesterol for the
same time period. This is possibly stipulated by the fact, that
at the initial stages, when the cells after thawing had a reduced
volume, the reparative processes, orientated to the volume
recovery, occurred in them. When reaching a certain volume
there was the triggering of the processes, related to the direct
realisation of functional peculiarities of secreting cells. As
well, apparently, as a result of a low temperature effect there
were the changes, related to the higher availability of
cholesterol for participation in steroidogenesis processes.
Culture treatment with LH containing hypophysis extract,
resulted in an increase in cholesterol consumption by 8% for
native and 9% for cryopreserved testes organ cultures, that
confirmed the fact, that cryopreservation preserved the
capability of endocrine material to respond to steroidogenesis
stimulator, that was quite important for the material used for
transplantation.
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BAnsinme rmnorepmu4eckoro xpaHeHusi SMOPUOHAABHO HEPBHOWM TKaHU KPbIC

Ha >XM3HECNMOCOOHOCTb KAETOK MOCAe 3aMOpaxMBaHuUA-0TOrpesa
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Effect of Hypothermic Storage of Rat’s Embryonic Nerve Tissue
on Cell Viability After Freeze-Thawing

PLACHINTA M.S., SukacH A.N., BEzrukova K.V.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

OTKpBITHE CTBOJIOBBIX KJIETOK, KOTOPBIE MOTYT
BOCIIPOU3BOJUTh HEPBHYIO TKaHb, IPEIOCTABUIIO HOBBIE
BO3MOXHOCTHU [JJIs JICYEHHS MOBPEXKAECHUN HEPBHOH
cucteMsl. J{i1s1 coznanust 0aHKOB SMOPHOHAIBHBIX HEPBHBIX
kietok (OHK) ux KpnoKOHCEPBHPYIOT IIPH TEMIIEpaType
xuakoro aszora. OZHaKO KPHUOKOHCEPBUPOBAHUIO
HNPEeAIIECTBYIOT NPOLECCHl MOJYyUYeHHUSI IMOPHOHOB,
BBIICJICHUS] U3 HUX HEPBHOM TKaHU U €€ Je3arperalnuu Ha
eIMHUYHbIE KJIETKH. Bce 3TH mponecchl, kKak MpaBuio,
MIPOBOAATCS B THIIOTEPMUYECKUX YCIOBUSAX U MPUBOIAT K
3HAUYUTEIBHOMY MaJICHUIO )KU3HECTIOCOOHOCTH KIIETOK, H,
CJIe0BATENIbHO, K YMEHbIICHHIO 3P (HEKTUBHOCTH HX
TpaHcIuiaHTauuu. Llens paGoTHl - M3y4YeHHE BIHSHUS
THTIIOTEPMUYECKOTO XpaHEHHUS dYMOPHOHAIIBHOW HEPBHOM
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Discovery of stem cells, capable of reproducing nerve
tissue, provided the new opportunities for treating
nervous system damages. In order to establish the banks
of embryonic neuronal cells (ENCs), they are
cryopreserved under liquid nitrogen temperature.
However the processes of embryos obtaining, nerve
tissue isolation from them and its desaggregation for
single cells precede the cryopreser-vation. All these
processes, as a rule, are carried-out under hypothermic
conditions and result in a considerable decrease of viable
cells, and, consequently, in a reduction in their
transplantation efficiency. The aim of work was to study
the effect of hypothermic storage of rat’s embryonic
nerve tissue on cell viability before and after freezing.
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TKaHMU KPBIC HA XU3HECHOCOOHOCTH KIJIETOK JI0 M TOCHe
3aMOpaKUBaHUS.

HepBHyI0 TKaHB MTOTYYaId U3 SMOPHOHOB KpbIC 12-18
JTHEH recTaly ¥ XpaHWIH B THIIOTEPMUYECKUX YCIOBUIX
npu Temmneparype 4°C B caxapo3ocofepikaleil cpene B
TeueHne (PUKCUPOBAHHBIX MPOMEXKYTKOB BpemeHH 0; 1 u
3 4, mocie yero nony4dann DHK no pazpaboranHOMYy HaMH
metoxy [1]. KommuecTBo KIeTOK HOACUUTHIBAMIN A0 U TIOCIIE
KpHOKOHCepBHUpoBaHUs B kKamepe [opseBa. Mopdo-
METpHYECKHUE TapaMeTphl KJIETOK OIPEIeIISUTH TP TIOMOIIN
MHKPOCKOTIa, COSINHEHHOTO BHAECOKaMEPOH C KOMIIbIO-
tepoM. XusznecnocobrHocts DHK omnpenensinu mo
IPOKPAIINBAHUIO BUTAJIBHBIM KPAacUTEIEM TPUIIAHOBBIM
cuHuM. KieTku 3aMopaKuBaiy MO ONTHMAJIBHOM HpoT-
paMme: OBICTpOE PKCIOHEHIHAIBHOE OXJAXIEHHE C
ocTaHoBKoU npu -25°C 10 TemIeparypsl *KHAKOTO a30Ta
(-196°C) BmpucyrcrBuu 10%-ro IMCO [2]. B >xuaxom azote
npo6bl XpaHWIHUCh OT 3-x mo 7 cytok. Ilocie
pa3Mopa)kuBaHUs OIIPEIEIISIH )KU3HECTIOCOOHOCTh KIETOK
U KOHTPOJHMPOBAIU UX MOPHOMETPUUECKHE MapaMeTpHl.
Pa3smopaxxuBanu kietku npu remunepatype 40°C.

PesynbTarsl MpOBENEHHBIX 3KCIEPHUMEHTOB (PUCYHOK)
yKa3bIBaIOT HA TO, YTO THIToTepMuyeckoe xpaneane JHK
IPHUBOIUT K MAJCHUIO UX >KU3HECIIOCOOHOCTH depe3 | 4
xpaneHus Ha 20, gyepes 3 4 - Ha 28%. OgHAaKO pe3ynbTaThl,
MOJyYCHHbIE MOCIIe KPUOKOHCEPBUPOBAHMS ITHX KIIETOK,
YKa3bIBalOT Ha 0oJiee BBICOKYIO KPHOYYBCTBUTEIBHOCTD
KJICTOK, ITOABEPTHYTHIX THIIOTEPMUYECKOMY XPAHCHHIO B
CPaBHEHUHU CO CBEXEBBIIECICHHBIMU. Tak, eciu 3aMo-
paxuBaHUE-0TOTPeB CBEXKeBbIIeNeHHBIX DHK nmpuBoauT k
MaJICHUIO UX XU3HECNOoCOOHOCTH Ha 44%, TO 3aMoOpaxH-
Banue-otorpes OHK mocie 1-ro gaca rumoTepmMmueckoro
xpaHenus - Ha 70%, a mocne 3-x 4acoB XxpaHeHus —Ha 83%
110 CPAaBHEHHIO C MX MCXOMHOU >KH3HECHOCOOHOCTBHIO.
JlaHHBIE pe3yabTaThl MOXKHO OOBSICHUTE TEM, YTO THIIOTEP-
MHUYECKOE XpaHCHHE NPUBOINT K HAKOIUICHUIO B KJIETKaX
HeJETaJbHbIX MOBPEXKACHHUI, KOTOPBIE PEalu3yloTcs B
pe3ysbTaTe 3aMOpaXMBAHUSA-OTOI'PEBA, YTO BIEYET MX
THOEITb.

[Tpoananu3npoBaB BIMSHUE 3aMOPAXKUBAHNA-OTOTPEBA
Ha 00pa3Ibl KIETOK ¢ BBICOKOU (0T 65 10 73 %) u Hu3KOMH
(ot 29 1o 51%) ucxomHOI KHM3HECTIOCOOHOCTHIO, OBIIO
BBIACHEHO, 4TO Yy DOHK ¢ mcxomHO HU3KOH KH3HECHO-
COOHOCTBIO OTHOCHTEIbHAsI KPHOYCTOHYMBOCTH KJIETOK
3HAUUTEJIBHO BBILIE, YeM B 00pasiiax ¢ BEICOKOW MCXOIHOM
JKU3HECTIOCOOHOCTBIO. ITO MOXKHO OOBSICHUTH TEM, YTO B
npo6ax ¢ HU3KOM MCXOAHOW >KM3HECIIOCOOHOCTHIO
MpOM30LLIA CENeKIHsl Haunboyiee )KM3HECIOCOOHBIX,
YCTOWYHUBBIX K MCHCTBHIO HEOJArOMPHUATHBIX (DAKTOPOB
KIIETOK.

Mopdomerpuuaeckoe uccienosanne DHK mokaszaio,
YTO B IPOIECCE THIIOTEPMUUIECKOTO XPAHEHUS! CpEeIHHE
pa3Mepsl KIETOK YMEHBIIAIHNCh: Yyepe3 | 4 XpaHeHus — 10
80, a yepe3 3 4 — 110 75% OT UCXOTHBIX. DTO OOBACHIETCS
BIIMSIHUEM Ha KJIETKH OCMOTHYECKH aKTHBHOTO PacTBOpa
caxapo3sl. 3amopaxkuBanue-ororpes OHK mpusoaut k
YBEJIMYCHUIO UX CPETHHUX Pa3MepOB IMPUOIN3UTEIBHO 10
115% OT HMCXOIHBIX, YTO YKa3bIBacT Ha BO3pacTaHUE B
CYCIIEH3UH KJIETOK KOJMYECTBA IOBPEXACHUHN
TUTa3MaTHYeCKOH MEeMOpPaHBI.

[IpoBeneHHBIE HCCeTOBaHNS YKa3bIBAIOT HA HAKOTIJICHHE
B OHK HenertansHBIX HOBpEXICHHH B Ipoliecce
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Nerve tissue was obtained from rats’ embryos of the
121h-14% gestation day and stored under hypothermic
conditions at 4°C temperature in a sucrose-based solution
within fixed time intervals of 0; 1 and 3 hours, after that the
ENCs were obtained by the developed by us method [1].
Cell number was calculated before and after cryopreser-
vation in Goryaev’s chamber. Morphometeric parameters
of cells were determined using the microscope, connected
by video camera with computer. The ENCs viability was
determined by staining with trypane blue vital dye. Cells
were frozen by an optimal program: rapid exponential cooling
with a stop at -25°C down to the temperature of liquid
nitrogen (-196°C) at the presence of 10% DMSO [2]. Samples
were stored in liquid nitrogen from 3 to 7 days. After freeze-
thawing we determined cell viability and controlled their
morphometrical parameters. Cells were frozen-thawed under
the temperature of 40°C.

The results of the experiments conducted (Figure) point
to the fact, that ENCs hypothermic storage results in a
decrease of their viability in 1 hour of storage by 20, in 3
hours by 28%. However the results, obtained after these
cells cryopreservation show a higher cryosensitivity of the
cells, subjected to hypothermic storage in comparison with
the freshly isolated ones. So, if the freeze-thawing of freshly
isolated ENCs results in a reduction of their viability by
44%, then the ENCs freeze-thawing after an hour’s
hypothermic storage: by 70%, after 3 hours of storage: by
83% in comparison with their initial viability. These results can
be explained by the fact, that hypothermic storage gives a rise
to the accumulation in cells of non-lethal damages, realised as
a result of freeze-thawing, that leads to their death.

After the analysis of freeze-thawing effect on cell
samples with a high (from 65 to 73%) and low (from 29 to
51%) initial viability, we found out that in ENCs with initially
low viability a relative cell cryoresistance was considerably
higher, than in those with a high initial viability. It can be
explained by the fact, that in the samples with low initial
viability there was the selection of the cells, which were the
most viable and resistant to the effect of unfavourable
factors.
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BiusHHE IMIOTEPMHYECKOTO XPAaHCHUS SMOPHOHAIBHON HEPBHOU
TKaHH KpbIC Ha xku3HecnocobHocts JHK mocie 3amopaxuBanus-
ororpeBa: [ - marus, [ -3aMopaxuBaHHE-OTOTPEB.

Effect of hypothermic storage of rat’s embryonic nerve tissue on ENCs
viability after freeze-thawing: [1 - native, [ -freeze-thawing.
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TUIIOTEPMHUUYECKOTO XPaHEHUs1 HEPBHOM TKaHU, 4YTO
TIPUBOJIMT K UX THOENH MOCIIC 3aMOPa’KUBAHUS-OTOTPEBA.
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ENCs morphometrical study has shown, that during the
process of hypothermic storage average sizes of cells
reduced in such a way: in 1 hour of storage — down to 80,
and in 3 hours —down to 75% of initial ones. This is explained
by the effect on cells of the osmotically active sucrose
solution. ENCs freeze-thawing resulted in an increase in
their average sizes approximately up to 115% of initial ones,
that pointed to the augmentation of a number of plasmatic
membrane damages in a suspension.

The studied damages indicate the accumulation in INC of
non-lethal damages during the process of nerve tissue
hypothermic storage, that results in their death after freeze-
thawing.
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Moandumkauns TpaHcnopta MoHoB H* u CBA3bIBaHMS AMNUpUAAMOAQA C

MeMOpaHaMu 3PUTPOLIMTOB KPbICbl MPU TMMNEPTOHUYECKOM BO3AEHCTBUM
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Modification of H* lon Transport and Binding of Dipyridamol with Membranes
of Rat’s Erythrocytes under Hypertonic Effect
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OOMeH BHYTPHKIIETOYHOTO XJIOPH/Ia Ha BHEKJICTOUHBIN
Cynbdar B 3pUTPOLIUTAX YETOBEKA OCYILECTBIIACTCS MO ABYM
MEXaHHM3MaM: BBIXOJ XJIOpHJA WU NMPOTOHA 10 KaHAIY U
00MEH BHYTPHUKJIETOYHOTO XJIOPUAA Ha Cyab(ar U MPOTOH
[3]. IIpu 3TOM NPOUCXOOUT 3AKHCIEHHE CPENbl C
MOCJICAYIONMM ee 3alenaunBanueM. dasza 3akucienus
MEHee YyBCTBUTEIbHAa K MHIHOUTOPAM, U3MEHCHHIM
TeMIIepaTypsl ¥ TUIIEPTOHUYECKOMY Bo3zaeicTuto [ 1]. Llens
PaboThI — BBISIBUTH XapakTep oOMeHa XJI0pu/ia Ha cybdar B
SPUTPOLUTAX KPBICHI.

B skcnepuMeHTe HCIIOJIB30BAIN 3PUTPOLUTH KPOBU
KPBIC, TIOJTyYeHHbIe AeKanuTanuel 18-MecsayHbIX KUBOT-
HbIX. OTMBITBIE YPUTPOLUTHI ¢ remaTokputom 70 %
passomuau 1o 20 % cpemoii, comeprxarieit (MMOJIB/):
KCI1-90, NaCl — 45, caxapo3ssl — 44, tpuca — 10, pH 7,4,
no6asisun JINJIC B koHEUHO# KOHIICHTpaIwu S0 MKMOJIB/ I,
CYCIICH3UIO KJIeTOK MHKyOuposaim 60 muH ipu 37°C. TTocie
00pabOTKH 3pUTPOLMTHI OTMBIBAJIM Cpellol HHKyOannu. B
TepMocTaTupyemyto sdeiiky ¢ pH snexktpoxowm,
COZIEPIKAIIYIO CYNIb(aTHBIE CPEIbl, BHOCUIN IPUTPOIUTHI U
u3MeHeHus pH koHTposnupoBanu camonucueM. besnbie TeHN
MOJIy4YaJId C TIOMOIIBIO JIU3KCA SPUTPOLIUTOB Ha JIEATHON
Oane B cpene, comepkarieit 1 mmons/1 DITA, 5 mmonb/n
tpuca, pH 8 B reuenue 10 mun. [lonydeHHbIN reMonn3ar
neHtpudyruposanu npu 4°C Ha neHTpudyre B TeUeHHE
15 mun npu 15000 o6/mMun. Ocanok oTMmbiBanu 4 pasa
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Exchange of intracellular chloride to extracellular
sulphate in human erythrocytes is accomplished by two
mechanisms: release of chloride along the channel and
the exchange of intracellular chloride for sulphate and
proton [3]. In this case the medium pH changes by such
a way, that the phase of acidification is less sensitive
than the phase of alkalisation to the inhibitors, changes
of temperature and hypertonic effect [1]. The aim of the
work is to reveal the character of chloride exchange to
sulphate in rat’s erythrocytes.

In the experiment we used erythrocytes of rat’s blood,
obtained after decapitation of 18 months’ animals.
Washed-out with 70% hematocrit erythrocytes were
diluted down to 20% with the medium, containing:
KC1 - 90 mM/1, NaCl — 45, sucrose — 44, tris - 10,
pH 7.4, DIDS was added under final concentration of
50 mcM/1, cell suspension was incubated for 60 min at
37°C. After the treatment the erythrocytes were washed-
out with incubation medium. The erythrocytes were
placed into a thermostated well with pH electrode,
containing sulphate media and the changes in pH were
controlled with a recorder. White ghosts were obtained
by lysis of erythrocytes on ice bath in the medium,
containing 1 mM/l EDTA, 5 mM tris, pH 8 during 10 min.
Obtained hemolysate was centrifuged at 4°C by the
centrifuge during 15 min at 1500 rot/min. The sediment
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