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VccnenoBaHo BIUsIHKE PAa3IMYHBIX PE)KUMOB KPHOKOHCEPBUPOBAHHS Ha COXPAHHOCTh IMOPHOHAJIBHBIX HEepBHBIX KiIeTok (DHK)
10 KPUTEPUSAM KOJHUECTBA AAEPHBIX KIETOK B CYCIIEH3UH, UX JKU3HECIIOCOOHOCTH M aiTe3UBHOI0 noTeHuuana. OTmMeyeHa 3aBUCUMOCTh
MopdodyHKIHOHATBHBIX XapakTepucTHKk DHK kak OT CKOpPOCTH OXJaXISHHs, TaK U OT BEJIMYMHBI MEepeoXaXKaAeHHus odpa3sua.
PaccMoTpeHa BO3MOXHOCTB CEJIEKTHBHOIO BIMSHHS Pa3IMYHBIX PEKUMOB KPHOKOHCEPBUPOBAHHS Ha CyOIOMYJSIIMOHHBIN COCTaB
KJIETOK 3MOPHOHAJIBHOIO MO3Tra.

Kniouesvie cnosa: xpuoKOHCEPBUPOBAHUE, SMOPHOHAIIbHBIE HEPBHBIE KIETKH, IEPEOXIaXKICHHUE.

JlocimKkeHo BILIHB Pi3HUX PEXKUMIB KPIOKOHCEPBYBAaHHS Ha CXOPOHHICTh eMOpioHansHUX HepBoBHX KiiTHH (EHK) 3a kputepismu
KITBKOCTI SIIEPHUX KJIITHH Yy CyCHeH3il, IXHbOI XKUTTE€3JaTHOCTI i aaAre3snBHOTO HoTeHUiany. Big3HadueHo 3aliexHICTD
Mopdodynkuionanbuux xapakrepuctuk EHK sk Bin MIBHAKOCTI OXOJIO/PKEHHS, TaK 1 BiJl BEJIMYMHU HEPEOXOJIOPKEHHS 3pa3Ka.
Po3rIsiHyTO MOXJIMBICTh CEJIEKTUBHOTO BILIMBY Pi3HUX PEKUMIB KPIOKOHCEPBYBaHHS Ha CyONONMyNsLiHHMNA CKiIaa KIiTHH

eMOpiOHAIBHOTO MO3KY.

Knrouoei cnosa: xpiokoHCEPBYBaHHS, eMOPiOHAIbHI HEPBOBI KJIITHHH, ITEPEOXOIOKCHHS.

The effect of different cryopreservation regimens on the integrity of embryonic neuronal cells (ENC) according to the criteria of
nuclear cell number in suspension, their viability and adhesive potential was studied. There was noted the dependency of the ENC
morphofunctional characteristics both on cooling rate and the overcooling value of a sample. The possibility of a selective effect of
different cryopreservation regimens on a subpopulation composition of embryonic brain cells was under consideration.

Key words: cryopreservation, embryonic neuronal cells, overcooling.

B nacrosmiee Bpems TpancianTaius OHK - HoBoe
HamnpasJieHHE B MEAUIIMHE, KOTOPOE HAXOIUT IIPHMe-
HEHHE MPU BOCIOJHEHWH aHATOMUYECKUX HIU
(YHKIMOHAIBHBIX JIe(EeKTOB HEPBHOW CHCTEMBI [ 7].

B skcnepuMeHTanbHBIX YCIOBUSX YaCTO PEUb UAET
0 TepecajKe CBexenonydeHHbIX (HatuBHBIX) DHK ¢
MUHHMAJIbHBIM BPEMEHEM HIIEMHUH (OT HECKOJIBKUX
MHUHYT 10 | yaca). OnHaKo B YCIOBUSIX KIMHHUKH, KOTIa
BO3HUKAEeT HEOOXOAMMOCTH TPAaHCIOPTUPOBATH
MaTepuai, IEpPUO HAXOXKAECHUS TKaHU B YCIOBHAX
WIIEMUH MOKET ITPEBOCXOIUTH JIOITY CTUMBIE TIPEJIEIBI,
YTO TMIPUBOJIUT K rUOENH OONBIIECH JacTH, a IIOPOH U
BCEX KJIETOK TpaHcIuiaHTara. [loatomy omHuM u3
myTei coxpaHenus kn3Hecriocoonoctn OHK sBms-
€TCSl CO3/IaHUE a/IEKBATHOTO CIIOCO0a MX KOHCEpPBHU-
poBanus. CBeieHust 0 MOp(OIOrHIecKOr U QYHKIHO-
HAJIbHOM COXpPAaHHOCTH KPHUOKOHCEPBUPOBAHHBIX
KJIETOK BECbMa MPOTHBOPEUMBBI, YTO MOKHO OOBsIC-
HUTh IIAPOKUM CIIEKTPOM METOAMYECKUX MOAXOAOB

Nowadays the ENC transplantation is a new
direction in medicine, which is applied when filling-
up the anatomic or functional defects of nerve
system [7].

Under experimental conditions the matter often
concerns the grafting of freshly procured (native) ENC
with minimum time of ischemia (from several minutes
to 1 hour). However under clinical conditions, when
the material transportation is necessary, the period of
tissue staying under ischemia conditions can exceed
the allowable limits, that results in a death of major
part and sometimes of all the cells of a transplant.
Therefore one of the ways for preserving ENC viability
is to create the adequate means for their preservation.
The information about morphological and functional
integrity of cryopreserved cells is quite contradictory,
that can be explained by a wide range of methodical
approaches to the realisation of freeze-thawing
process: the variability of regimens of low temperature
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peanu3anuy Ipolecca 3aMOpaKMBaHUA-OTOTPEBA:
BapuabeTbHOCTHIO PEXUMOB HH3KOTEMIIEPATYPHOTO
KOHCEPBUPOBAHUS, HCIIOJIb30BAHHEM Pa3HOOOPa3HBIX
BHUJIOB KOHTEHHEPOB sl 00pa3loB, NPUMEHECHHEM
MIPOTEKTOPOB PA3INYHON XUMUYECKON IPUPOBI H X
KOHIIEHTpaluel B Kpuo3auuTHou cpene [5,8-10]. dns
kpuokoHcepBupoBanus OHK ucrnons3yoT B 0CHOB-
HOM JIBa peKMMa 3aMOpPaXKUBaHMUS:

JIBYX3TAllHOE 3aMOpaXMBaHHE C MOCTOSHHOMN
MeJIEHHOM CKOPOCTHIO (1 rpai/MUH) OXJIaKISHUS 10
temrreparypbl —60°C Ha mepBOM 3Tarle U JATBHEUIITIM
MIOTPYXEHHUEM B XKHUIKHHA a3oT [9,10];

TPEXATAIHOE 3aMOPAKMBAHUE TIPEIyCMaTPrUBaET
OXJIQXKJICHHE OT KOMHATHOW Temrepatypsl 1o -25°C
co ckopocThio 15-30 rpan/mMuH, BBIIEPKKY NpH
KOoHeuHOW Temmeparype -25°C B Teuenue 20 MUH #
MocCJeAyIollee MOrpy>KeHUEe B KUIAKUN a30T [5].

Oba pexxuma 3aMOpaKMBaHHUS UMEIOT YHUBEPCAIIb-
HBIA XapakTep, TO €CTh HE CBA3aHBI ¢ (PU3UKO-XUMHU-
YECKMMH CBONCTBAMHM KOHKPETHBIX MPOTEKTOPHBIX
pacTBOPOB, U MOTYT OBITh MCIOJBb30BAHBI AJIA
KPUOKOHCEPBUPOBAHUS JNIOOBIX THIOB KJIETOK C
Pa3TUYHBIMH KPHUOIIPOTEKTOPAMHU W KOHTEWHEpaMH.
OnHako 3TH pEXHMMBI HE TapaHTHUPYIOT BBICOKOH
KMU3HECTOCOOHOCTH OuomaTrepuana, 0COOCHHO
MMEIOIEero HU3KYI KPUOPE3UCTEHTHOCTH, KaK
HanpuMmep OHK. CoBepiieHcTBOBaHHE TEXHOJIO-
THYECKOTO IPOLECCa 3aMOPAKUBAHUSA ISl BO3MOXK-
HOTO HUBEJMPOBAHHUS JEUCTBUS OCHOBHBIX ITOBpPEXKIa-
IOLIKX (DAKTOPOB MTO3BOJIUT NOBBICUTH 3P (HEKTUBHOCTD
KJIMHUYECKOTO TPUMEHEHNSI KPHOKOHCEPBUPOBAHHOTO
Marepuaia.

Lenb nanHO# paboTHI - CPAaBHUTEIBHOE U3yUEHHUE
3aBHCUMOCTH KpuoycTtoitunBoctu DHK skcnepu-
MEHTAJIBHBIX )KUBOTHBIX OT HCIOJIB3yEMOT0 peKnMa
3aMOpaKUBaHUS.

Matepunanbl u meToAbl

Cycnesuto OHK monydanu MeTomaoM miaasmien
MEXaHWYEeCKOH aucconnanuu ¢parMeHTOB MO3Ta
aMOpuonoB kpsic 9-11 cyT recranuu [1]. Kpuo-
KOHCEPBUPYIOLIEH CPefoH CIIy>KHJII pacTBOpP XEHKca ¢
nobasnenneM 10%-i MHAKTUBUPOBAHHOHN TeNSUbeH
CBIBOPOTKH, TMIOK0O3bI M 7%-ro IMCO. B kauectse
KOHTEHHEPOB /AJis 3aMOPaKUBAHMSI MCIOJIb30BAIH
Kpuoamnyisl GpupMsel “Nunc” oobemom 1 M. O6bem
3amMopaxkmBaemMoro ob6pasma cocrtasisaa 0,5 mi.
3amMopaXxuBaHNE MPOBOJAUIN Ha MPOTPaMMHOM
3amopaxkusaresne ¢pupmsl “Cryoson” (lepmanus). Bo
BCEX CIIy4asx J0 U MOCIe 3aMOpPaXMBaHHUA-OTOTPeBa
OTIpeAeTsIh 00IIee KOJTMYECTBO SACPHBIX KIETOK B
CYCIEH3MH, X XHU3HECIOCOOHOCTH C MOMOUIBIO
CYIPaBUTAIBHOTO OKPAIIMBAHUS TPUIIAHOBBIM CHHUM
1 KOJINYECTBO ATE3UBHBIX KJIETOK C HCTIOJIb30BAHUEM
Meroja npemiedtuHra [6]. CyTh MeToa 3aKIII04aeTCst
B TOM, YTO CYCHEH3HIO JUCCOLMHPOBAHHBIX KJIETOK
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preservation with different kinds of containers for
samples, the application of protectants of different
chemical origin and their concentrations in cryo-
protective medium [8-10]. Two regimens of freezing
are mainly used for ENC cryopreservation: two-stage
freezing with a constant slow cooling rate (1°/min)
down to the temperature of -60°C at the first stage and
further immersion into liquid nitrogen [9, 10]; three-
stage freezing envisages the cooling from the room
temperature down to -25°C with the rate of 15-30°/min,
exposure at the final temperature of -25°C during 20 min
and following immersion into liquid nitrogen [5]. Both
regimens of freezing have the universal character, i.e.
are not related to physical and chemical properties of
specific cryoprotective solutions and can be used for
cryopreservation of any cell types with different
cryoprotectants and containers. However these
regimens do not guarantee a high viability of
biomaterial, namely with low cryoresistance, as for
ENC, for example. The improvement of technological
process of freezing for possible grading the effect of
main damaging factors will permit to increase the
efficiency of the cryopreserved material clinical
application.

The aim of this work was a comparative study of
the dependence of ENC cryoresistance in experimental
animals on the used freezing regimen.

Materials and methods

The ENC suspension was obtained using the
method of mild mechanical dissociation of the rat’s
embryo brain fragments of 9-11 gestation day [1].
Henks solution with adding 10% inactivated calf
serum, glucose and 7% DMSO served as a
cryopreserving medium. “Nunc” 1 ml’s cryoampoules
were used as the containers for freezing. The volume
of frozen sample made 0.5 ml. Freezing was carried-
out using the “Cryoson” programmable freezer
(Germany). In all cases before and after freeze-thawing
there were determined a total number of nuclear cells
in the suspension, their viability by means of supravital
staining with trypane blue and the number of adhered
cells using the “preplating” method [6]. The main point
of this method is that the suspension of dissociated
cells is placed at the bottom of plastic Petri dishes of
60mm diameter for 15 min. At the same time the glial
and connective tissue cells with a high adhesive
capability are attached to the plastic surface, but
neurones remain in a suspension.

There were studied the crystallisation temperature
of chosen cryopreserving solution, a possible value of
the sample supercooling for this type of container and
the volume of cell suspension in it. Taking into account
a negative effect of supercooling on cell biological
integrity after freezing [2], the program with slow
constant cooling rate was modified in these investi-
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HaJWBaIOT Ha JTHO NJIAaCTHKOBHIX yamek lleTpwm
nuamMeTpoM 60 MM U BBIAEPKUBAIOT TPY KOMHATHOU
temneparype 30 mMuH. Ilpu 3TOM INIManbHBIE U
COCIMHUTENbHO-TKAaHHBIE KIETKH, oOnamaiomue
BBICOKOM a/Ir€3UBHOCTBIO, TPUKPEIUISAIOTCS K TOBEPX-
HOCTH IIJIACTHKA, @ HEUPOHBI OCTAIOTCS B CyCIIEH3UU.

brinmn u3ydeHsl Temneparypa KpUCTAIIU3alUN
BHIOPaHHOTO KPHOKOHCEPBUPYIOIIETO PacTBoOpa,
BO3MOXKHAs BEIMYMHA [TEPEOXJIAXKISHHS 00pa3ia st
JAHHOTO THIIAa KOHTeWHepa W o0beMa KJIETOYHOH
CYCIIEH3WH B HEM. YUHUTHIBas HETATMBHOE BIIMSHUE
MepeoxJIaKIeHNS Ha ONOJIOTHYECKYIO MTOTHOIIEHHOCTh
KJIETOK TTOCJIEe 3aMOpaXUBaHUS [2], B ICCIIETOBaHUIX
Obl1a MOAU(GUIIMPOBAHA IIpOrpaMMa ¢ MEIJICHHOU
MOCTOSHHON CKOPOCTBIO OXJIAXKJEHHS BBEICHUEM
TeMIEpaTypHON MHUIMALUUU U CHATHEM TaKUM
0o0pa3oM mepeoxjaxIeHHs, YTO IPUBEIO K MOJaB-
JIGHUIO PE3KOT0 CKayka TeMIleparypsl oOpasua B
Hayase ero Kpuctaumsanuu. Kputepuem ams Beroopa
Hayaja BBOJIa MHUIMALIMHU MOCITYXKWIa TEMIIeparypa
KPUCTAJJIN3aIMH UCTOJIb3YEMOTO KPHUOKOHCEP-
BHUPYIOIIETO PacTBOpa, a €€ BEIWYHWHY M MPOIOJ-
XKUTEIBHOCTh OMPEAETINI TPAAUEHT BO3MOXKHOTO
MepeoxJIaKIeHus] o0pasna Mpu JaHHON CKOPOCTH
OXJTAXKICHUSI.

Taxum 06pa3om, A1 CpaBHEHUS BIUSHAS Pa3Ind-
HBIX PEKUMOB 3aMOPAKUBaHUS ObLIN UCTIOJIb30BaHbI
CIIENYIOIIUE TPU PEXNMA KPUOKOHCEPBUPOBAHMS:

pedicum I— OT KOMHATHOH Temneparypsl a0 -5°C
OXJIQXKJEHUE CO CKOPOCThIO 1-1,5 rpan/mun, npu -5°C
TeMIEpaTypHasi THUIAALUA C TOCIECAYIOLUINM OXJIaXk-
nernueM a0 -60°C co ckopocThio 2 rpaj/MUH H
JanpHeHiee norpyskeHre oopasia B KHUIKUH a30T;

pedicum 2 — OT KOMHATHOM TemrepaTypbl 10 -60°C
OXJIXKJICHHE CO CKOPOCTBIO | Tpaj/MHH C MOCIeay-
IOLIMM TIOTPYKEHHEM 00pasia B )KHUJKUH a30T;

pedicum 3 — OT KOMHATHOM TeMmmepaTypbl 10 -25°C
OXJIQXKJICHHE CO CKOPOCThIO 20 rpajJi/MUH, BhIIEPKKA
MpH KOHEUHOM Temmepatype -25°C B Teuenne 20 MUH
C MOCJEAYIOUIMM MOrPy>KeHHEM 00pasla B KUIKHUIL
asorT.

OO6pasipl, 3aMOPOKEHHBIE TI0 PA3IMYHBIM PEKU-
MaM, OTOTPEBaJIN Ha BOASHOU OaHe C TeMIiepaTypoi
37°C 1o “C4Ye3HOBEHHS KPUCTAILIOB JIbJA.

Pe3yAbtaTtbl M 00CyXAeHHe

[lommy4enHbple maHHBIE MOKAa3aJIM, YTO HaYaJIbHAS
KHU3HECTOCOOHOCTh KJIETOK yKa3aHHOTO CpOKa
recTaluy Mocjae JUCCONMAINK Ha 3Tale WX BbIe-
neHus He npesbimana 70%. 3To CBUACTEIBCTBYET O
toM, uTo DHK OKazanucek BecbMa 4yBCTBUTEIBHBIMU
K MX BBIJICIIEHUIO U3 OpraHHbIX CTPyKTyp. [lokaszarens
COXPaHHOCTH CHUXAJCs eule Ha 5-7% Ha 3Tare 3KBU-
Opanyy KJIETOK ¢ IpOTeKTopoM. B nanbHeimem is
TOTO, YTOOBI OLEHUTH NOBPEXKAAOLIee NeicTBUE HA
KJIETKH LHKJIa 3aMOPaKMBAHUSA-OTOTPEBA, BO BCEX
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gations using the supercooling elimination with so-
called temperature initiation, and, as a result, by the
suppression of sample’s sharp temperature change at
the beginning of its crystallisation. The crystallisation
temperature of the used cryorpeserving solution served
as the criterion for selecting the beginning of initiation
introduction, but its value and duration was determined
by the gradient of a sample’s possible overcooling at
this cooling rate.

Thus, in order to compare different freezing
regimens the following three regimens of cryo-
preservation were used:

regimen N1 — from room temperature down to -5°C,
cooling with the rate of 1-1.5°/min, at -5°C the
temperature initiation with following cooling down to
-60°C with the rate of 2°/min and further sample
immersion into liquid nitrogen;

regimen N2 — from room temperature down to -
60°C, cooling with the rate of 1°/min with following
sample immersion into liquid nitrogen;

regimen N3 — from room temperature down to -25°C,
cooling with the rate of 20°/min, exposure at final
temperature of -25°C during 20 min with further
sample immersion into liquid nitrogen.

The samples, frozen with different regimens were
thawed at water bath with the temperature of 37°C up
to ice crystal disappearance.

Results and discussion

The obtained data demonstrated, that the initial
viability of cells of the mentioned gestation term after
dissociation at the stage of their isolation did not
exceed 70%. This testifies to the fact, that ENC
occurred to be quite sensitive to their isolation from
organ structures. The index of integrity decreased by
5-7% at the stage of cell equilibration with a protectant.
Further in order to estimate the damaging effect of
freeze-thawing cycle on cells, the material charac-
teristics after equilibration stage were assumed for
100% in all cases.

The attention should be paid to the fact, that the
number of nucleated cells was slightly and approxi-
mately in an equal extent decreased after all regimens
of freeze-thawing (Figure). Cell integrity had a
considerable variability, determined by cryo-
preservation regimen. Thus, when using the regimen
N1 the viability made 72.86%6.1%, 42.0+2.1 and
26.78+1.4% for the regimens 2 and 3, correspondingly.
We can suppose, that such differences in the index are
related to the damaging effect on cell of both freezing
rate (regimens N2 and N3) and the value of the sample
overcooling during freezing, since namely regimen N1
envisaged the maximum complete suppression of
overcooling before the crystallisation beginning.

The ENC adhesive capability can characterise a
population composition of this material. It is known,
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cnydasx 3a 100% npuHHManu xapaKTEpHUCTHKHU
MaTepuaa Mmocie 3Tarna 3KBUIHOPaLnH.

Cnenyetr oOpatuTh BHUMaHHE, YTO KOJIMYECTBO
SIAPOCOAEPKAIMX KIETOK HE3HAYUTENbHO U IpPH-
MEpHO B PABHOM CTENEHU YMEHBIIANIOCH ITOCIIE BCEX
PEKHMOB 3aMOPaXMBaHUS-OTOTpeBa (PUCYHOK).
CoxpaHHOCTB KJIETOK MMeJa 3HAYUTEIbHYI0 BapHa-
0eNbHOCTB, OTIpeeNIeMYI0 PEXKUMOM KPUOKOHCEPBH-
poBaHus. Tak, mpu HCHOIB30BAHUU pexuma 1
JKM3HECHOCO0OHOCTh cocTaBmiia 72,86+6,1%, nus
pexumoB 2 u 3 — 42,0+£2,1 u 26,78+1,4% cootrBet-
CTBEHHO. MO)KHO MPEIION0KUTh, YTO TAKKE PA3ITHUNS
[TOKa3aTels CBA3aHBI C MOBPEXKAAIONIUM JACHCTBHEM
Ha KJIETKH KaK CKOPOCTH 3aMOPakKUBaHUs (PEKUMBI 2
1 3), TaK ¥ BeJIMYUHBI IEPEOXIJIAKICHUS 00pa3LIOB BO
BpeMs 3aMOPAKUBAHUS, TOCKOJIBKY UMEHHO pEXHM 1
MpeaycMaTpuBaJl MAKCUMaIbHO NIOJHOE MOJABICHHE
NepeoXIaXKIeHUS Mepe HadyaJloM KpUCTaTU3aluu.

AnresuBHas cnocooHocTh DHK Moxer xapak-
TEpPU30BaTh NONYIALMOHHBINA COCTaB JaHHOTO
Marepuana. M3BecTHO, 4TO CBOIICTBOM aare3uu K
CTEKJIy WX TUTACTUKY 00JIaAaroT IIHAJIbHBIE KIETKH,
B TO BpeMsI KaK HEPBHBIM KJIETKaM IS 3TOTO HYKHBI
cyOcCTparhl, HeCyIIye Ha CBOEH ITOBEPXHOCTH MOJIOKH-
TeIbHBIN 3apsan [6]. OueHKa KICTOUYHBIX MOy
SMOPHOHATEHOTO MO3Ta CBUIETEIHCTBYET O TOM, UTO
C HCIOJB30BaHUEM pexuMa | IpH HEKOTOPOM
CHUXEHUHU KOJIHMYECTBA KU3HECIOCOOHBIX KIIETOK
OTKJIOHEHHE OT BEJIMUYUHBI KOHTPOJIA 110 KOJIUYECTBY
aJre3uBHBIX KJIETOK Oblmo HamMmeHbmuM. [locie
3aMOpaXMBaHMs KIETOK MO PEKUMY 2 KOIMYECTBO
aJIFe3UBHBIX KIIETOK CHU3MIOCH Ha 48,3%. CHIKeHHE
IKCTIPECCUH MOJIEKYJT aATE3UH Ha KIIETKaX CyCIIeH31H,
KPHUOKOHCEPBUPOBAHHOMN MO PEXUMY 2, MOXKHO
00BSICHUTH MOIU(UKAIIUCH KIETOYHOH MEeMOpaHbl, B
YaCTHOCTH, cXxoxaeHneM (shedding) kieTo4HBIX
PELenTopoB Mo/ AeHcTBHEM (HaKTOPOB KPHOKOHCEP-
BHUPOBaHUS, BKIIOYAs MEpeoxIakaeHne oopasma [3].
3aMopakrBaHUE O PEXUMY 3 MPHUBENIO K PE3KOMY
BO3PACTaHMIO IPOLIEHTA AATE3UBHBIX KIETOK. Takoro
pona m3MeHeHHUs! Ha (oHe HU3KOH BBDKMBAEMOCTH
KJICTOK B CYCIIEH3HH MOXHO OOBSCHUTH Iiepepacipe-
JeJCHUEM KJIETOYHBIX CyOHOMYNIsIUi TOJIOBHOTO
MO3ra Mocjae KpUOKOHCEpPBHUPOBAHMSA, UTO COOT-
BETCTBYET JAaHHBIM JuTeparypsl [10] o Oonbiueit
KpHOCTaOMIBPHOCTH INTHAIBHBIX KJIETOK 110 CPAaBHEHHUIO
C HEWpPOHaJIbHBIMH.

BbiBOABI

I/ICXOI[SI nu3 HOJIyT-IeHHBIX JaHHBIX, MOKHO Hpezmo-
JJOXKHUTB, YTO HpI/I HUCIIOJIB30BAaHUU paSHI/I‘-IHLIX
PEKUMOB 3aMOPaKUBAHUS MBI, OYEBUIHO, UMEEM JIEITIO
C CEJIGKTHBHBIM JielicTBUEM (haKTOPOB KPHUOKOHCEP-
BHPOBAHUS Ha CYONOMYISAIMOHHBIA COCTAaB KIIETOK
SMOpPHOHAILHOTO MO3Ta. B OCHOBe 3TOTO Mpenmno-
JIOKEHHS JIe)KAT paHee IMOJyYeHHBIE JAaHHBIE O

NPOBNEMBI
KPMOBMOJNIOTUM
2003, Nel

160

140 A T

-

N

o
1

-

o

o
1

80 -

60

40

XapaktepucTvka matepuana, %
The material characteristics, %

20 A

1 2 3
Pexvmbl
Regimens

Bnusinue pa3nuvHBIX PEKHUMOB KPUOKOHCEPBUPOBAHUS
Ha YHCIIO SAPOCOACPKAIINX KICTOK, MX KH3HECI0CO00-
HOCTbh M aAre3uBHYI0 crmocoOHOCTh: M - KIIeTOYHOCTH;
M - )xu3HecnocoOHOCTh; [ -uKca0 aaAre3uBHBIX KJICTOK.

Effect of different cryopreservation regimens on the number
of nucleated cells, their viability and adhesive capability:
B - cellularity; M - viability; O - number of adhesive cells.

that the glial cells have the adhesion property to
glass or plastic, meanwhile the neuronal cells need
for this the substrates with a positive charge on their
surface [6]. The estimation of cell populations of
embryonic brain testifies to the fact, that when using
regimen N1 with a certain reduction of the viable
cell number, the deviation from the control value
by the number of adhesive cells was the least. After
cell freezing with the regimen N2 the adhesive cell
number decreased by 48.3%. The expression
decrease of adhesion molecules on the suspension
cells, cryopreserved with the regimen N2 can be
explained by the modification of cell membrane, in
particular, by a shedding of cell receptors under the
effect of cryopreservation factors, including the
sample overcooling [3]. The freezing by the regimen
N3 resulted in a sharp increase in the percentage of
adhesive cells. Such kind of changes at the
background of low cell survival in a suspension can
be explained by the redistribution of cell subpopu-
lations of brain after cryopreservation, that
corresponds to the data [10] on a greater cryo-
stability of glial cells in comparison with the
neuronal ones.

Conclusions

Proceeding from the data obtained, we can suppose,
that when using different regimens of freezing we
apparently deal with a selective effect of cryo-
preservation factors on a subpopulation composition
of embryonic brain cells. The earlier obtained data
about a selective effect of different regimens of
cryopreservation on a subpopulation composition of
bone marrow cells are at the base of this supposition.
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CEJIEKTHBHOM BJIMSIHUM Pa3JIMYHBIX PEKUMOB KPHO-
KOHCEpPBHPOBAaHUS Ha CyOINOMyIANHOHHBIA COCTaB
KJIETOK KOCTHOTO Mo3ra [4]. Cyzd no onpeaensieMbIM
MOKa3aTeNsiM, NpeJIoKeHHas: HaMU MOoAW(UKaIus
PEeKMMa MEIJICHHOTO 3aMOpaKUBaHUS ABJIAETCA Ooliee
ONTHMAaJBHBIM criocoOoM kKoHcepBupoBanus JHK,
YTO, OJHAKO, TpeOyeT AanbHEHIIEeTo MpOBEACHUS
HCCIIEIOBaHUH C UCIIONb30BaHUEM (PYHKIIMOHATIBHBIX

TECTOB OLUCHKH CTaTyCa KPUOKOHCECPBUPOBAHHBIX
OHK.
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According to the determined indices, the proposed by
us modification for slow freezing regimen is more
optimal way of ENC preservation, that however
requires a further research using functional tests for
estimating the status of cryopreserved ENC.
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