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M3yyanu noBeneHue AAPOCOASPIKALINX KIECTOK KOCTHOTO MO3ra MBIIIM M KOPJIOBOW KPOBH YEJIOBEKA MPU UX MEPEHECEHUU U3
pactBopoB JIMCO, 1,2 mponauauona (I1J]) u rmunepuna. C ucrnons3oBanueM moaupuipoBantoit mogenu Kenem-Kauanbckoro
onpeesieHbl K03()GHUIIMEHTh MPOHUIIACMOCTH JIa3MaTHYECKIX MEMOpaH KJICTOK Ha 3Tane ymaleHHS W3 HUX MPOHUKAIOIIETO

KPHOIIPOTEKTOpA.

BuBuanu moBeiHKy SAPOBMICHUX KJIITHH KiCTKOBOIO MO3KY MHIII i KOPIOBOI KPOBI JIIOAMHH IPH iX HEPEHECCHHI 3 PO3UUHIB
JIMCO, 1,2 nponangiony i riinepudy. 3 BUKOpUCTaHHAM MoaudikoBanoi mozxeni Kenem-Kadanbchbkoro BU3HAYCHO KOSQIIiEHTH
HNPOHUKHOCTI MJIa3MaTHYHUX MEMOpaH KJIITHH Ha eTall BHJIY4YEHHs 3 HUX [IPOHUKHOTO KPiOMPOTEKTOpA.

The behaviour of nucleated cells of mice bone marrow and human cord blood during their transfer out of DMSO, 1,2-propane
diol (PD) and glycerol solutions has been studied. Using modified model of Kedem-Katchalsky the penetration coefficients of
plasmatic membranes of cells at the stage of cryoprotectant removal out of them were determined.

TpancnnanTauus reMomno3THYECKUX CTBOJIOBBIX
KJIETOK U KJIETOK-TIPEAIIECTBEHHUKOB HCTIOIb3YETCS
IUIs JIeueHHs 3a00JIeBaHU PAa3InYHOTO IPOUCXOXK-
nenus 5, 6, 11]. UcTounrkamMu 3TUX KIETOK SIBJISIIOTCS
KOCTHBII MO3T, iepudeprudeckas KpoBb U IJIaleHTap-
Hasi/ynoBUHHAs KOpJIOBas KpoBb. B HacTosmee
BpeMsI OCHOBHOM METOJ| CO3/IaHUs JOITOBPEMEHHBIX
3amacoB 3TOr0 TPAHCIUIAHTALMOHHOTO MaTepuana —
HU3KOTEMIIEPaTypHOE XpaHEHHE — CIIOKHBIN IIPOIIECC,
BKJIIOYAIOIIUH MHOXECTBO 3TanoB. OHNUM U3 3TaIoB,
OTIPENEIAIOINX COXPAHHOCTD KJIETOK, & 3HAYUT U
KaueCTBO TPAHCIUIAHTHPYEMOTO MaTepHana, sIBIseTCs
yIaJeHHE KPUOMPOTEKTOpa U3 KIETOK MOCIe UX
pasMopaxuBaHus. 3yuenne ocMOTHUYECKHX TpOIIEC-
COB, IPOUCXOASAIIMX HA 3TOM 3TaIle, HO3BOJIUT JIy4IlIe
MOHATH NPHUYMHBI MOBPEXACHUI KIETOK U HAWTH
BO3MOXKHBIE ITyTH MOBBILIEHUSI UX COXpaHHOCTH. Hamu
OBLIM M3y4YeHbl OCMOTHYECKHE PEaKLIUH KIETOK
KOCTHOTO MO3Ta MBIIIN U KOPAOBOM KPOBU YEIOBEKA
[P YAAJICHUM U3 HUX HNPOHUKAIOMIMX KPHUOMPOTEK-
topos /IMCO, 1,2 ITJ] u munepuna. B pesynerare
aHaJIM3a OCMOTHYECKUX IPOLIECCOB, TPOTEKAIOIINX Ha
sTane A00aBIeHMS K KJIETKaM KPHUO3AaIIUTHBIX CPex
[3, 4], 6butn ompeneneHsl KO3()UUUEHTHI TPOHULIAC-
MOCTH TIJIa3MaTH4YECKUX MeMOpaH siIpocoiep KaIinx
KJIETOK KOCTHOT'O MO3ra MBIIIM M KOPAOBOH KPOBH
YeJioBeKa A1 BOABI U YKa3aHHBIX KPHONPOTEKTOpoB. B
CBSI3H C 3TUM HHTEPECHO OBLIO CPaBHUTB TPAHCHIOPTHEIE
XapaKTepUCTHKHN KJIETOYHBIX MEMOpaH Nmpu pa3Ho-
HanpaBJIEHHBIX TOTOKAX BOJABI U KPHOTIPOTEKTOPOB.
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Transplantation of hemopoietic stem and
progenitor cells is used to treat diseases of various
origin [5,6,11]. The sources of these cells are bone,
marrow, peripheric blood and placenta/umbilical
cord blood. Nowadays the main method of creating
the long-term stocks of this transplantation material
is low temperature storage, a complicated process,
comprising many stages. One of the stages,
determining the cell integrity and consequently the
quality of the material being transplanted, is the
removal of cryoprotectant out of cells after their
thawing. The studying of osmotic processes,
occurring at this stage, will allow the better
understanding of the causes and searching for
feasible ways of an enhancing their integrity. We
have studied the osmotic reactions of the cells of
mice bone marrow and human cord blood when
removing the penetrating cryoprotectants of DMSO,
1,2-PD and glycerol out of them. In the result of
the analysis of osmotic processes, proceeding at the
stage of adding of cryoprotective media to cells [3,4]
the permeability coefficients for plasmatic
membranes of nucleated cells of mice bone marrow
and human cord blood for water and the mentioned
cryoprotectants have been determined. In this
connection it would be interesting to compare
transport characteristics of cellular membrane for
in- and oufluxes of water and cryoprotectants.

To obtain bone marrow cells the femour bones of
(CBAxC57BI) F1 mice aged 8-12 weeks were
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J7st osmyyeHust KIIETOK KOCTHOTO MO3ra OeJpeHHbIe
koctu Mbriel muHun (CBAXCS57BI1) F1 Bo3pactom
8-12 nenens npomeiBanu. [locie pecycnenaupoBanust
WX BBIAEPKUBAIIN 5 MUH U1 OCaXIEHHUS KOHIJIOMEpa-
TOB M 3aT€M HCIONb30BAIN B SKCIIEPUMEHTE.

Anpoconepxamue KISTKH KOPAOBOW KPOBH,
MOJYYEHHOM Ha TIIIOKO30LUTpaTHOM Oydepe, Bblze-
JISUTA METOJIOM YCKOPEHHOTO OCaKIECHUS SPUTPOLIUTOB
B KOJUTOMJIHBIX PacTBOpax HU3KOH IUIOTHOCTH [2, 9].
C sTo#t mensro MBI Hcnonb3oBanu 1%-i pacTBop
JKEJIaTHHA, COAEPIKAILETO caxapo3y, INMI0K03y, IUTPaT
Hatpus u OJTA narpus. KpoBp cMemuBanu ¢
pacTBOpoM B cooTHoIeHUHU 1:2 u ocraBnsanu Ha 60
muH TIpH 23°C 10 pasfeNeHus Ha SPUTPOITUTAPHYIO
Maccy ¥ HaJ0CaI0K C SAPOCOAEPKAILUMHU KIETKAMH.
Hapocamox caumanu u nentpudyruposanu. [locne
OTMBIBAaHHS [TFOKO30-LIUTPATHBIM PACTBOPOM CYCIIEH-
3HI0 KJIETOK PECYCIIEHANPOBAIIN U CPa3y K€ UCIONb-
30Bajii B 3KCIIEPUMEHTE.

J1g n3yueHust 0CMOTHYECKON peaklnu KJIETOK Ha
JTane OTMBIBAaHUSA OT MPOHMKAIOIIUX KPUOIPOTEK-
TOPOB KJIETOYHbIE CYCHEH3UH NpPEABAPUTEIBHO
BbIAEpKUBaNH B pactBopax 1M IMCO u 1M 1,2 TIJ]
B Teuerue 10 muH mpu 18°C u 1M mmmepura B
TeueHue 20 MUH NIPH TOH ke TeMneparype. BpemeHHble
MPOMEXYTKH OBUTM BBIOpAHBI HCXOJS M3 OLIEHKH
BpEMEHHU, HEOOXOANMOTO ISl HACHIILEHUSI KIETOK
KpUOIpoTeKkTopami [3, 4].

UccnenoBanus mpoBoauian Ha HHTEpHEPEHIUOH-
HO-TIOJIApU3alluOHHOM MHKpockore MIIN-5, Bxoxs-
meM B COCTaB MUKPOKHMHOycTaHOBKM MKYVY-3,
MTO3BOJIAIONIEH PETUCTPUPOBATH MPOLIECCHI, KOTOPBIE
MIPOTEKAIOT B M3yyaeMoM obOpasie.C MmoMoIbio 3TOiH
YCTaHOBKH MBI OLIEHUBAJIU OCMOTHYECKHI OTBET
KJIETOK KOCTHOTO MO3Ta MpH PAa3NHUYHBIX YCIOBUAX
yAAJIEeHUs KpHOTIPOTEKTOPOB. B KauecTBe OTMBIBOYHBIX
PacTBOPOB UCTIOIBH30BAIN (PU3UOIIOTHUECKUM PACTBOD
(0,15 M NaCl), pactBop, coaepxamuii 0,5 M
kpuonpotekropa u 0,15 M NaCl (a5 MmonenupoBaHust
JBYX3TalHOM OTMBIBKH), a Takxke 0,5M pactBop NaCl.
AHanu3upys MHKPOCKOIHYECKHE H300pa’keHus,
OLIEHHBAJI OCMOTHYECKYIO PEAKIIUIO KJIETOK.

[TapameTpbl MPOHUIIAEMOCTH ONPENEISIIN IIyTEM
aHaJn3a JaHHBIX U3MEHEHHsI KJIIETOYHOro 00beMa BO
BpeMeHH ¢ oMolIbio ypaBHeHni Kedem-Katchalsky
[7], MomMUIMPOBAHHBIX [UIs yCIOBHH SKCIIEPUMEHTA
[1,4]. Otu ypaBHeHus ObuIM perieHs! MeTogoM Pyrre-
KyTra ¢ ncnons3oBaHMeM KOMIIBIOTEPHOMN MpOrpam-
MBI, pa3pa0OTaHHOH B OT/eNle HU3KOTEMIIEPAaTyPHOTO
rkoHcepsupoBanus UTTIKuK HAH Ykpaunsl. 3HaueHue
OCMOTHYECKH HEaKTHBHOTO OoObeMa KIETKU O [4],
OTIpeJieJIeHHOE ¢ IMOMOIIBI0 ypaBHEeHHS Boyle van’t
Hoff ncnonp3oBanock npu moAroHOYHBIX pacyeTax.
3naueHue k03()(UIEHTa OTpaXEeHUsI G B pacuerax
Obu10 puHATO paBHBIM 0.95 [1].

3aBUCHMOCTH, TIOJTYUYEHHBIE B pE3YyJIbTaTe aHAIN3a
N300paKeHUH KJIETOK, MOABEPrHYTHIX NMEPEHOCY B
cpely ¢ MEHbLIEH TOHUYHOCTBIO, IPUBEACHBI Ha
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washed. After re-suspending they were kept during
5 min to precipitate the conglomerates and then were
used in the experiment.

Nucleated cells of cord blood, obtained with
glucose-citrate buffer, were isolated by the method
of accelerated sedimentation of erythrocytes in
colloid solutions of low density [2,9]. With this aim
we used 1% gelatine solution, containing sucrose,
glucose, sodium citrate and sodium EDTA. Blood
was mixed with the solution in the 1:2 ratio and left
for 60 min at 23°C up to the division to erythrocyte
and supernatant with nucleated cells. Supernatant
was taken off and centrifuged. After washing-out
with glucose-citrate solution the suspension of cells
was re-suspended and just at once was used in the
experiment.

To investigate the osmotic response of cells at
the stage of penetrating cryoprotectants’ washing-
out the cellular suspensions were preliminarily kept
in the solutions of 1 M DMSO and 1 M 1,2-PD
within 10 min at 18°C and 1 M glycerol within 20
min at the same temperature. Time intervals were
chosen taking into account the estimation of the time,
necessary for saturation of cells with cryoprotectants
[3,4].

Investigations were performed with interferention-
polarisation microscope MPI-5 together with
microfilm camera MKU-3, allowing to recorder the
processes, proceeding in the sample under study.
Using them we evaluated the osmotic response of
bone marrow cells under various conditions of
cryoprotectant removal. As washing-out solutions
we used physiological solution (0.15 M NacCl), the
one, containing 0.5 M cryoprotectant and 0.15 M
NacCl (for modelling the two-stage washing-out), as
well as 0.5 M NaCl solution. Analysing microscopic
images we have estimated an osmotic response of
the cells.

The parameters of permeability were determined
by means of the analysis of data of the changes in
cellular volume with the time using the Kedem-
Katchalsky formalism [7], modified for the
experiment conditions [1,4]. These equations were
solved by the method of Runge-Kutta with the
software, designed at the department of low
temperature preservation of the Institute for
Problems of Cryobiology & Cryomedicine of the
National Academy of Sciences of the Ukraine. The
value of osmotically inactive cell volume, o [4],
determined with the Boyle van’t Hoff equation, was
used in fitting calculations. Reflection coefficient
value ¢ in calculations was assumed to be 0.95 [1].

The dependencies, obtained in the result of
analysis of the images of cells, subjected to the
transfer into the medium with lower tonicity, are
presented in Fig. 1. It is seen, that when transferring
the cells out of 1 M cryoprotectant solution into
physiological solution (open circles in Fig. 1) the
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puc. 1. BugHo, 4To npu nepeHoce kineTtok u3z 1M
pacTBopa KpHOMNPOTEKTOpa B (pU3HUECKHI pacTBOP
(maHHBIE MOKa3aHBI HE3AIITPUXOBAHHBIMH OKPYXK-
HOCTSIMHM Ha puC. 1) U3yuaeMble KJIETKH yBEIHYH-
BatoTcs B oobeme 10 190% oT mepBOHAYAIBHOTO H
3aTeM IMOCTENEHHO BO3BPALAIOTCSI K MCXOOHOMY
o0beMy. Cienyer OTMETHUTD, YTO B TAKHX YCIOBHUSX
00JBIIOE KOJTUYECTBO KIETOK IPETEPIIEBAIO pas-
JINYHBIE MOBPEXACHHUA U B UCCIEIOBAHUH PEaKINH
HCIIOJIb30BaIM TOJBKO KIIETKH, B KOTOPBIX BHUIMMBIX
MOp(OJOrHYECKUX U3MEHEHHH He Obu10. CKOPOCTD
BOCCTAHOBJIEHHSI O00beMa pas3M4Ha AN PasHbIX
KPHOIIPOTEKTOPOB — OBICTpee BCEro o0beM BOcCTa-
HaBJIMBAIOT KJIETKH, SKCIIOHUPOBAHHBIE B pacTBope 1,2
ITA, 3atem AMCO u rnunepuna. CyuiecTByeT
pa3HUIlA U MEXIY CKOPOCTHIO BOCCTAHOBIEHUSA
o0beMa KJIETOK KOCTHOTO MO3ra M KOPIOBOH KPOBH:
KJIETKH KOpAOBOM KPOBH BOCCTAaHABIMBAIOT CBOMU
00beM HecKosbKo ObicTpee. IIpu nepeHoce KIeTok u3
IM pactBOpa kpuonpotekropa B 0,5M pacTBop TOro
e KpUONPOTEKTOpa (AaHHBbIE MOKa3aHbl 3aIlTPH-
XOBaHHBIMU OKPYXKHOCTSIMH Ha puc. 1) yBenuueHue
0o0beMa 3HAYUTETILHO MEHbILIE, YEM IIPH MIEPEHOCE UX
B pu3nonorunueckuii pacTsop, u He npesbimaet 120%
OT NepBOHAYANILHOTO. Takoe pa3nuuue B U3MEHEHUU

cells under study increase the volume up to 190% of
primary one and then gradually return to an initial
volume. It should be noted that under such conditions
a big number of cells was undergone with various
damages and when studying the osmotic response
we used only the cells with no visible morphological
changes. The rate of the volume recovery was
different for various cryoprotectants: more rapidly
the volume recovered for the cells, exposed in 1,2-PD
solution, then DMSO and glycerol. There is a
difference between the rate of volume recovery of
bone marrow cells and cord blood ones: the cells of
cord blood recover their volume more rapidly. When
transferring the cells out of 1 M of cryoprotectant
solution into 0.5 M solution of the same
cryoprotectant (Fig. 1, closed circles) the increase
in the volume is significantly less, than under their
transfer to physiological solution and does not exceed
120% of initial one. Such a difference in the volume
change can explain why under two-stage washing-
out (1-0.5—0M of cryoprotectant) the cell integrity
is considerably higher that during single-stage [10].
Plasmatic membrane can be damaged during the
transfer into the medium with significantly lower
tonicity in the result of its extra-stretching . Under
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Puc. 1. OcmoTHyecKas peakus SAPOCOAepIKAINX KIETOK KOCTHOTO MO3Ta MBI (a, 0, B) M KOPIOBOI KPOBHU YeTIOBEKa
(r, n, e) mpu nepeHoce ux u3 pactsopos 1M JIMCO (a, 1), 1,2 I[1/1 (6, n) u muuepuna (8, €) B puspacreop (0), 0,5 M
cooTBeTcTBYylomIero kpuomnporekropa + 0,15M NaCl (@) u 0,5M NaCl (0O), remneparypa 18°C

Fig. 1. Osmotic response of nucleated cells of mice bone marrow (i,ii,iii) and human cord blood (iv,v,vi) when transfer-
ring out of the solutions of 1M DMSO (i,iv), 1,2-PD (ii,v) and glycerol (iii,vi) into physiological solution (O), 0.5 M of
corresponding cryoprotectant + 0.15M NaCl (@) and 0.5 M NaCl (0O), temperature of 18°C.
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o00beMa MOXKeT OOBSICHUTD, TOYEMY IPH IBY X3 TaITHOM
ormbiBKe (1—0,5—0M KpuompoTeKTOpa) CoXpaH-
HOCTB KJIETOK 3HAUUTEIBHO BBIIIE, YEM ITPH OAHO3TAI-
Ho#i [10]. IImasmaTuvyeckass MeMOpaHa MOXKET
MOBPEXIAThCS ITPU IIEPEHOCE B CPETY CO 3HAUUTEIBHO
MEHbILIEH TOHUYHOCTBIO B PE3YJIBTATE €€ YPE3MEPHOTO
pactsoxenus. [Ipu Oonee MATKOM H3MEHEHUH TOHHY-
HOCTH yBeJIHYEHHE 00beMa HE CTOJIb 3HAYUTENBHO U
KJIETOUHast MeMOpaHa UCTIBITHIBAET MEHBILIEE PACTSDKE-
Hue. [Ipu ucnonb30BaHNN B Ka4€CTBE CPEBI OTMBIBKU
0,5 M NaCl (nanHble moKa3aHbl MPSIMOYTOJILHUKAMHU
Ha puc.l) yBenuueHus oObeMa KJIETOK MBI He
Habmroganu. [lo-BuagumMomy, Takas KOHLEHTPALHs
HEMPOHUKAIOLIETO BEIIECTBA MPENATCTBYET MOCTYII-
JICHUIO BOABI B KJIETKU, 00YCIOBIEHHOMY Pa3HOCTHIO
XHMUYECKUX MOTEHLUHAJIOB AJsS MOJEKYJI KpUO-
[IPOTEKTOpa, TEM CaMbIM IIPENOTBpalllas yBeIUUCHHUE
obveMa. B 3TOM ciyuae mocie BBIXOAa MOJEKYI
KpPHOIIPOTEKTOPA U3 KJIETKH YMEHBIIAETCS KIIETOUHBIN
00BEM.

[IponunaemocTs B 001eM ompeaensieTcss Kak
(GyHKIUs, COOTHOCAIAsA XUMHUYECKHH MOTOK C
IpagueHTOM XHMHUYecKoro noreHnuana. Ilpu ciox-
HOM XMMHYECKOM IOTOKE CYHIECTBYET HE TOJBKO
(YHKIMSI TPOHULIAEMOCTH 1Sl KKIOTO BEIIEeCTBa, HO
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milder change in the tonicity the volume increase is
not so considerable and cellular membrane
undergoes less stretching. When using as the medium
for washing-out 0.5 M NaCl (Fig. 1, open squares)
no increase in cell volume was observed. Probably
such a concentration of non-penetrating substance
prevents the entering of water into a cell, stipulated
by the differences of chemical potentials for
cryoprotectant molecules, by this preventing the
volume increase. In this case after cryoprotectant
molecule release out of a cell the cellular volume
decreases.

Permeability in general is defined as the function
of chemical flux and chemical potential gradient. In
the case of multiple chemical flux not only the
function of permeability for every substance exists,
but a set of values, representing the interaction
between them. In this paper two fluxes are of the
most interest: water and cryoprotectant. As the most
cells are highly permeable to water and the
cryoprotectants under study, a coupled flow of both
occurs.

The dynamics of this coupled transport controls
the cell volume and intracellular concentration of
cryoprotectant both during adding and removal, and
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Puc. 2. MogenupoBaHue OCMOTUYECKON pEaKLMU SIAIPOCOAEPKALINX KIIETOK KOCTHOIO MO3Ia MBILIM U KOPIIOBOM KPOBH
YeJIoBeKa IpH nepeHoce ux u3 1M pactsopos 1M JIMCO (a, 1), 1,2 TI (6, 1) 1 munepuna (8, €) B GU3NOIOTHIECKUN
pactBop. (O)-3KCIIepUMEHTaIbHBIE 3HAUSHNU S, CIUIOLIHAS JINHUS — IaHHbIC, PACCUUTAaHHBIC HA OCHOBE MOIU(DHUIIMPOBAHHBIX
ypaBHeHu# Kenem-Kaganbckoro.

Fig. 2. Modelling of osmotic reaction of nucleated cells of mice bone marrow (i, ii, iii) and human cord blood (iv,v,vi) under
their transfer out of 1 M of the solutions of 1 M DMSO (i, iv), 1,2-PD (ii, v) and glycerol (iii, vi) to physiological soultion.
(O) — experimental values, solid line — the data, calculated on the base of modified Kedem-Katchalsky formalism.
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U KOMIIJIEKC BEJIWYMH, MPEACTAB-
JIAIOIINX B3aUMOACHCTBUE MEXKAY
HuMHU. B 310l pabore nBa moTtoka
MPECTABISIOT HAMOONBbIINN UHTE-
pec: BoJa ¥ KpHuonpoTrekTop. Tak kak
OONBIIMHCTBO KJIETOK BBICOKOMPO-

KoadpuumeHTsl NpOHUIIAEMOCTH ITa3MaTHUYECKUX MEMOpPaH KOPJIOBO
KPOBH 1JIs1 MOJIEKyl Bobl (L ) i kpronpotekTopos (K ) Ha sTare OTMBIBKH

(CpeZ[HeG_CTaHHapTHOG OTKHOHGHI/IG)

Permeability parameters of plasmatic membranes of cord blood for the
water (hydraulic conductivity, Lp) and cryoprotectants (permeability
coefficient, K,) at the stage of washing-out (mediantSD)

HUIIaeMBbl OIS BOABI M M3Yy4aeMBIX L, 10" 13/8/1 K,, 1071 /f

_ L ,10" m?/s/N K ,10"m /s
KPHONPOTEKTOPOB, TO OCYIIECT 551161558505 s .
BJISICTCS COIPSDKCHHBIM MOTOK 3THUX Ciyopmotectant | _ N N

Eificité 11¢a | Bioalaay olan | BifdiGé 1ica | Bioalaay &o1an

BCIICCTB. I[HHaMI/IKa 3TOTO COHPH' Bone m armow Cord blood Bone m arrow Cord blood
JKEHHOI'0 TpaHCIIOpTa YHOpaBISIET
KJIETOYHBIM 00BEMOM H BHYTpHU- Zgi{ B;(I) 1,05+ 0,10 144+ 015 0,72+ 0,09 0,50+ 0,10
KJIETOYHOU KOHUEHTpAIuel KpHo-
HPOTEKTOPa KaK HpHU J00aBICHUH, et 1,02+ 015 1404 0,10 128+ 0,16 137+ 0,15
TaK U yHaJeHUH, U TAKUM 00pa3oM
uMeeT OOJIbILIOE 3HAYEHHE B IIPOLEC- Ag‘;’cfgi 114+ 0,10 132+ 011 0,12+ 0,08 0,19+ 0,09
ce KpUOKOHCEepBUpOBaHus [8].

Ha puc. 2 npencraBieHs! pe3yabTaThl MPOLEAYPHI
MOATOHKU DJKCIEPUMEHTAIBHBIX TaHHBIX |
TEOPETHUCCKH PACCUMTAHHBIX KPUBBIX JUISI KHHETHKHU
M3MEHEeHHS KJIETOYHOTO 00beMa P IEPEHOCE KIIETOK
n3 1M JIMCO, 1M 1,2-II u 1M riunepuHa B
¢usnosorudeckuii pacteop. C MX MOMOIILIO OBLIN
omnpesaeseHbl KO3)PUIIMEHTH MPOHUIAEMOCTH
MJIa3MaTH9eCKUX MeMOpaH i BOJBI U KPHUOIIPO-
TEKTOpa Ha 3Tane OTMBIBKH (Tabnmma). CpaBHEHHE
JAHHBIX IMOKa3arelied ¢ KodpUIHEeHTaMH SIPO-
COIEepKaIINX KIETOK KOPJIOBOW KPOBU U KOCTHOTO
MO3ra Ha dTarne dKBIINOpAluu KIETOK B pacTBOpax
KPHOIIPOTEKTOPOB |3, 4] HE MOKa3aJI0 CTAaTUCTUYECKU
JOCTOBEPHOM pa3zHUUBI MEXJAY HUMHU. MOXHO
3aKJIIOYUTH, YTO MOJIEKYJIBI BOABI M KPHOTIPOTEKTOPA
BXOJISIT B KJIETKY W BBIXOIST U3 HEE Yepe3 OIHH U Te
K€ KaHaJbl.

Taxum oOGpa3omM, MPOBENEHHBIE MCCIETOBAHUS
MTOBEICHHS SITPOCOEPIKALIIX KIETOK KOCTHOTO MO3Ta
MBIIIN ¥ KOPJOBOW KPOBM HYeJIOBEKa Ha JTame
OTMBIBaHHUS OT KPHUOIMPOTEKTOPOB MOKa3aJiM, YTO
croco0 ynajieHus KpUOMPOTEKTOPOB OTpa)kaeTcs
[JIaBHBIM 00pa30M Ha CTETIEH! PeruApaTalny KIETOK,
KOTOpast MOXKET ObITh OHOM U3 OCHOBHBIX IPUYMH HX
MOBPEXKACHHUS Ha 3TOM 3Tarne. Hamu uccrnenoBanus
MTOATBEPAVIIH MPEATION0KEHHE, YTO CPOK PEObIBAHNS
KJIE€TOK B PETHAPATHPOBAHHOM COCTOSHHHU TEM
Oosblre, yeM HUXKE MPOHUIAEMOCTHh KJIETOYHOM
MeMOpaHBI I KPHOMIPOTEKTOPOB.
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thus has a big value in the
cryopreservation [8].

In Fig. 2. there are the results of the procedure of
fitting of experimental data and theoretically
calculated curves for the change in cellular volume
when transferring the cells out of IM DMSO, 1M
1,2-PD and 1 M glycerol into physiological solution.
With their help we have determined the coefficient
of permeability of plasmatic membranes to water and
cryoprotectant at the stage of washing-out (table).
Comparing these indices with the coefficients of
nucleated cells of cord blood and bone marrow at
the stage of cell equilibration in cryoprotectant
solutions [3, 4] did not demonstrate the statistically
true difference between them. One can conclude,
that water and cryoprotectants molecules enter a
cell and release out of it via the same channels.

Thus, performed investigations of the behaviour
of' nucleated cells of mice bone marrow and human
cord blood at the stage of cryoprotectant washing-
out have shown that the way of cryoprotectant
removal affects mainly the degree of cell
rehydration, which can be one of the basic causes of
their damage at this stage. Our studies have
confirmed the supposition that the term of cells’
staying in rehydrated state the longer, the lower is
the permeability of cellular membrane for
cryoprotectants.

process of
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