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Ultrastructure of Nucleated Cells of Cord Blood and Blood of Adult
Donors at Different Stages of Cryopreservation.
Report 1. The Changes on the Stage of Cells Isolation

HccnenoBanu yasTpacTpyKTYpHbIE XapaKTEPUCTUKU siapocoaepskamux kietok (SICK) noHopckoii 1 kopioBoi KpOBHU, BBIIEICHHBIX
paznunuHbIMU MeToiaMu. C IOMOIIBIO 3JIEKTPOHHON MUKPOCKOIIMHU N0Ka3zaHo, 4To SICK noHOpcKoi 1 KOpIOBOM KPOBH, BBIACICHHBIE
METOAaMH JBYX3TAIHOTO LEHTPU(YTUPOBAHHS U CEUMEHTALNH B IIOJIUIIIOKUHE, JOCTAaTOYHO XOPOILIO COXPAHSIOT CBOHCTBEHHYIO UM
YABTPACTPYKTYPHYIO apXUTEKTOHHUKY. Hanudue B riuroriasme 00Jb110T0 KOJIMYECTBA pUOOCOM U IOIHUCOM CBUIETEIILCTBYET O BEICOKOH
aKTHBHOCTH CHHTE3MPYIOLIeH 1 penapatuBHON GpyHKuuit 3TX KieTok. Beinenenune SICK noHopckoit M KOpJOBO KPOBH C ITOMOIIBIO
(bHKOIITa IPUBOAUT K IECTPYKTHBHBIM HAPYLICHUSIM MEMOPAHHBIX CTPYKTYP ¥ OPTaHEeIl1, 4TO He I03BOJISIET BOCCTAHOBUTH HOPMAJIBHYO
METa0O0JIMYECKYIO aKTUBHOCTh IIyTEeM BHYTPUKJIETOUHON penapaum.

Kniouesvie cnosa: sppoconepxkaiiye KIETKH, JOHOPCKas KPOBb, KOPJIOBasi KPOBb, YIABTPACTPYyKTypa.

JloCHipKeHO yIBTPACTPYKTYPHI XapaKTepPUCTHKU SAPOBMICHUX KIIITHH JOHOPCHKOI Ta KOPIOBOI KPOBI, sIKi BUIIJICHI Pi3HUMH
MeTOAaMH. 3a JOIMOMOTOI0 EIEKTPOHHOI MIKPOCKOIIIi T0Ka3aHo, 110 SAPOBMICHI KIITHHH JOHOPCHKOI Ta KOPJOBOI KPOBi, BUIiIEHI
METO/IaMH IBOXETAIIHOTO LIEHTPU(YTYBaHHS i CeAUMEHTALliT y MOJTIMTIOKUHI, TOCUTb 100pe 30epiraroTh BIACTHBY iM YIBTPaCTPYKTYPHY
apXiTeKTOHiKy. HasiBHICTb y IIMTOILIA3MI BEIHMKOI KiJTbKOCTI pHOOCOM 1 MOJIICOM CBITYUTH PO BHCOKY aKTUBHICTh CHHTE3YIOUOT Ta
penapariBHOi (GyHKLII HUX KITITHH. BUAineHHs SIpOBMICHHUX KIIITHH JOHOPCHKOI Ta KOPAOBOT KPOBI 32 IOMOMOTOI0 (hiKOITy IIPU3BOIUTH
JI0 IECTPYKTUBHUX [TOPYIICHb MEeMOPAaHHHUX CTPYKTYP Ta OpPraHel, L0 ePEIIKODKAE BiTHOBICHHIO HOPMAaJIbHOT MeTabO0 iHOT aKTHBHOCTI
LUISXOM BHYTPILIHBOKJIITHHHOI peraparii.

Kniouosi cnoea: sapoBMicHI KIIITHHH, JTOHOPChKA KPOB, KOP/IOBA KPOB, YIBTPACTPYKTYpa.

Ultrastructure characteristics were studied in the nucleated cells from adult donor blood and cord blood isolated by different
methods. Electron microscopical investigation revealed quite good preservation of characteristic ultrastructure in nucleated cells of
adult donor blood and cord blood isolated by two-step centrifugation and sedimentation in Poliglyukin. Presence of large amount of
ribosomes and polysomes in cytoplasm testifies to a high activity of synthesizing and reparative function of the cells. Isolation of
nucleated cells from adult donor blood and cord blood using Ficoll leads to destructions of membrane structures and organelles, which

impedes the restoration of normal metabolic activity by intracellular reparation.
Key words: nucleated cells, adult donor blood, cord blood, ultrastructure.

B nocnennue pecsTuneTHsi HHTEHCUBHO Pa3BU-
BAeTCsl HOBOE HAIIPABJICHUE B METULIUHE — KIIETOYHAS
Tepanus [4] ¢ UCIOIB30BAHMEM T'€MOMOITHUECKUX
ctBonoBbIxX kineTok (I'CK) u3 kopaosoii kposu (KK) u
nmoHopckoit kpoBu (/IK) [10]. BBumy BocTpeboBaH-
noctu npenapartoB ['CK B cocTaBe sapocoiepKamx
xietok kpoBu (JICK) HEeoOxXommmo co3maTh HU3KO-
TeMIeparypHble OaHKH, B KOTOPBIX 00pasIbl Xpa-
HATCS B 3aMOPOXXECHHOM COCTOSIHUY TIPH TEMITepaType
—196°C B TeueHue ATUTEIHHOTO BPEMEHHU.

VYuutpiBas HeOonbLIMe MoMydeHHbIe 00beMbl KK
U TPYyAHOCTH, cBsi3aHHbIe ¢ Bbiaenenuem ['CK u3 1K,
BXKHO COXPAaHUTH MakcuMaiabHoe KoiudecTBo ACK
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Recent decades have been characterized with rapid-
ly developing new area of medicine, cell therapy [4]
with application of hematopoietic stem cells (HSCs)
from cord blood (CB) and blood of adult donors (DB)
[10]. In view of the demand of HSC preparation as a
part of nucleated blood cells (NCs) it is necessary to
estab-lish the low-temperature banks where the samp-
les could be stored at —196°C for a long time.

Taking into account the small volumes of procured
CB as well as the difficulties associated with the
isolation of HSCs from DC, it is important to preserve
as much NCs and their structural and functional value
at every stage of the cryopreservation process.
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1 HX CTPYKTYPHO-(YHKIIMOHATBHYFO MOJHOIIEHHOCTh Ha
Ka)X/IOM dTare TeXHOJIOTHYECKOTo MPOoIiecca KPHOKOH-
CEpBHUPOBaHUS.

Haunbonee moBpexaaommMu TanaMu KPHOKOH-
CEpBHUPOBAaHMS ABIAIOTCA 3aMOPAXXUBAHUE U OTOTPEB
KJIeTOYHOH cycnen3uu. OnHako Beinenenue SICK u3
LIEJIEHON KPOBU MOKET TaK)Ke IPUBOJIUTH K MTOBPEXK/IE-
HUIO KJIETOK U, KaK CJEICTBUE, K CHUKEHHIO UX yC-
TOMYMBOCTH M YTPaTe )KU3HECTIOCOOHOCTH Ha dTarmax
n06aBIeHNs] KPHOMPOTEKTOpa W 3aMOpaKUBaHUSA-
otorpesa [2].

B mammx npeapaymmx pabotax ObUIO MTOKa3aHO
[1], aTo coxpanHOCTh U xu3HEcTIOcOOHOCTH SICK moc-
JIe KPHOKOHCEPBUPOBAHUS BO MHOTOM 3aBHCHUT OT TOTO
COCTOSIHMSI, B KOTOPOM 3TH KJIETKH BXOZASAT B IPOLIECC
3aMOPaKUBAaHUA-OTOTPEBA, T. €. OT UX CTPYKTYpPHO-
(YHKIMOHATIBHOTO COCTOSHUSA IocIe Belaenenus. [1o-
3TOMY UCCIIE0OBaHNE CTPYKTYPHO-()YHKLIMOHAIBHOTO
cocrosiHus SICK nocie ux BeIAeICHUS U3 LIEIbHOM Kpo-
BU UMEET OYeHb BaXKHOE 3HaueHue. THhopMaTHBHBIM
METOJIOM, ITO3BOJISIOIINM OI[EHUTh CTPYKTYPHO-(YHK-
unonanpHoe coctosiHue SCK, saBnsercs TpaHCMEC-
CHOHHAS DJIEKTPOHHAS MUKPOCKOTIHS [6].

enpro manHON pabOTHI OBLTO M3yYCHHE YIIETPA-
CTPYKTYPHI SIAPOCOAEPKAMMNX KIETOK JTOHOPCKOH U
KOPJOBOYM KPOBH TOCJE BBIIEICHUS Pa3TUYHBIMU
METOJ[aMH.

Matepnaabl 1 meToAbI

O0bekTom uccienopanus spistuch SICK monop-
CKOM 1 KOPA0OBOM KPOBH UEJIOBEKA, 3arOTOBIECHHOM Ha
[II0KO30-LUTPaTHOM pacTBope. KopaoByto KpoBs 1o-
JTydalld U3 BEHBI MyJIbCUPYIOLIEH ITyIMOBUHBI MOCTE
MH(OPMHUPOBAHHOTO COTTIACHS POKEHHUIIBI.

Konmentparst SACK BBImeIs I HECKOIBKAMU Me-
ToaaMu: cequMeHTauuu B 3%-M MOJHUTIIOKHHE
(«FOpus-dapmy», Ykpanna) [5], neHTpuQyrupoBanus
B rpaJIM€HTE IUIOTHOCTH (pHKOJUI-Beporpaduna («Men-
6uocnextp», Poccus) [9] u aByxaTamHOTO IEHTPHU-
($yrupoBaHUs LEJIBHON KPOBH C ITOCIEAYIOIAM OITY-
yenneM KoHueHTpara SICK B ayromnasme [8].

J1151 271eKTPOHHO-MHUKPOCKOIINYECKOTO HCCIIe10Ba-
nus Beigenennslie ICK dukcuposanu B 2,5%-M pacrt-
BOpE [IIyTapoBoro ajbleruaa Ha pocdarnom oydepe
(pH 7,3-7,4) B Teuenue 5—6 4 npu remnepatype 4°C.
[Tocne oTmbIBKH B Oy(hepHOM pacTBOpe KIETKH Mepe-
HOocwIM [yt qodukcaryu B 1%-1 pacTBOp 4eThIpex-
okucH ocmus Ha 3—4 4. [leruapaTariiuto mpoBOIUIH B
pacTBOpax CIIHPTOB BO3PACTAIOIIEH KOHIIEHTPALIUU 1
anetoHe. [locie 06e3BOKMBaHUS KIETKHU 3aKITI0YaIN
B CMECh 3MOKCUIHBIX ¢MOJ doH-apamauT («Flukay,
I'epmanus). [lonumepusannio GJI0KOB OCYILECTBIISIIN
B TepMocTare npu temneparype 60°C B TedeHue 1Byx
CYTOK.

VnpTpaTOHKHE Cpe3bl MONyYald Ha YAbTPaMHK-
porome YMTII-3M («Dnextpon», YKpauHa), KOTO-
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The most damaging stages of cryopreservation are
freezing and thawing of the cell suspension. However
NC selection from whole blood can also cause injuries
to the cells and, as a consequence, to decrease their
resistance and result in loss of viability at the step of
adding a cryoprotectant and freeze-thawing [2].

Our previous studies had shown [1] that the survival
and viability of nucleated cells after cryopreservation
depended mainly on the state in which the cells enter
the process of freeze-thawing, i. e. their structural and
functional status after isolation. Therefore, the
investigation of the structural and functional state of
nucleated cells after isolation from whole blood is very
important. Transmission electron microscopy is an in-
formative method to assess the structural and functional
state of NCs [6].

The aim of this work was to study the ultrastructure
of nucleated cells of adult donor and cord blood after
separation by different methods.

Materials and methods

The object of the study were NCs of adult donor
and cord blood procured in a glucose-citrate buffer.
Cord blood was obtained from the throbbing umbilical
vein after informed consent of puerpera.

Concentrates of NCs were isolated by several me-
thods: sedimentation in 3% Poliglyukin (Yuria-Farm,
Ukraine) [5], centrifugation in Ficoll-Verografin density
gradient (Medbiospektr, Russia) [9] and two-step cent-
rifugation of whole blood with the following sampling
of NC concentrate in autoplasma [8].

For electron-microscopic examination the NCs we-
re fixed in 2.5% glutaraldehyde solution in the phos-
phate buffer (pH 7.3—7.4) during 5-6 hours at 4°C.
After washing in buffer the cells were transferred for
additional stabilization in 1% osmium tetroxide solution
for 3—4 hours. Dehydration was carried out in alcohol
solutions of increasing concentrations and acetone.
After dehydration the cells were embedded in Epon-
Araldite epoxy resins (Fluka, Germany). The polyme-
rization was carried out in thermostatic chamber at
60°C for two days.

Ultrathin sections were cut with UMTP-3M ultra-
microtome (Elektron, Ukraine), and mounted on elect-
rolytic meshes. After counterstaining with lead citrate
they were examined with an electron microscope
EMW-100BR (Electron, Ukraine) at an accelerating
voltage of 75 kV. The magnification was chosen in
accordance with the purposes of the study.

Results and discussion

Investigation of ultrastructure of NCs isolated using
the method of two-phase centrifugation revealed the
satisfactory preserved membrane structures. Most
NCs had nuclei filled with predominantly condensed
chromatin (Fig. 1) concentrated on the nuclear memb-
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pBI€ MOHTHUPOBAJIH Ha AJIEKTPOIUTHIECKHE CETOUKH.
[Tocne KOHTpacTUPOBAHUA LUTPATOM CBHHIIA HUX
HCCIICAOBAIIH C TOMOILBIO JEKTPOHHOIO MUKPOCKOIIa
OMB-100BbP («2nekTpon», YKpanHa) npu yCKOpPSIO-
mieM HanpsbkeHud 75 kB. YBennuenue nogOupanu B
COOTBETCTBHUH C LIEISIMH UCCIECOBAHHUS.

Pe3yAbTaThl M 00Cy)XAeHHe

[Ipu u3yuenun ynsrpactpykrypsl SICK, Beigenen-
HBIX C MPUMEHEHHEM METOZa IBYXATAITHOTO IEHTPH-
(yrupoBaHus, BBHIABICHA YIOBIETBOPUTEIbHAS CO-
XPaHHOCTh MEMOPaHHBIX CTPYKTYp. boibInas dacTsb
SICK nmena spa, 3aogHEHHBIE TTPEUMYIIIECTBEHHO
KOH/IEHCHPOBAHHBIM XpPOMAaTHHOM (pHC. 1), KOHIIEHTPH-
pyromuMcs Ha anepHoi memOpane. LleHTpanbHas
4acThb spa 3arnojHeHa U Qy3HO pacCesTHHBIMU Ipa-
HyJaMH I€KOHJEHCUPOBAHHOTO XpOMaTHHa. S nepHas
MeMOpaHa 0O0pa30BbIBaJIa MHOTOYHCIICHHBIE MEJIKHE
Y rTyOOKUe MHBarMHAIIMY U ObLJIa YMEPEHHO Pa3phIX-
neHa. B nutonnasme coxpaneHo 00JIb110€ KOTHYECTBO
pUOOCOM U MOITUCOM.

MHUTOXOHAPHH UMEIH Pa3IndHyIo hopMy U pa3me-
pBL. KpHCTHI B HUX COXpaHsIIH MapajIeNIbHy 0 OPHUEH-
tanuio. Ha MmeMOpaHax rpaHyssipHOTO 3HJOILIa3Ma-
TUYECKOTO PETHKYIyMa pacrojarajoch MHOXECTBO
pubocom. [luromnazma ObuTa 3armoHEeHa MHOTOYHC-
JICHHBIMU PHOOCOMaMU U MOJIMCOMAaMH.

[InacTuHYaTHI TUTOMIIA3MATUYECKUN KOMILIEKC
Tonbmxu pa3sut cnabo, ero napajuiensHO OPUEHTHPO-
BaHHBIE TIIaJIKUe MEMOpPaHbI OKPYKEHBI HEOOIbIIUM
KOJIMYECTBOM MEJIKHMX DJIEKTPOHHO-ITPO3PaYHbIX BE3H-
kyn. IuTomnasmaruueckass MmemOpaHa ObLIa 4ETKO
KOHTYpHpOBaHa 1 00pa30BbIBaia MUKPOBOPCHUHKH Pa3-
JIMYHOM JJTMHEL.

[Ipu 3:1€KTPOHHO-MHUKPOCKOTMYECKOM HCCIIEI0BA-
HuU yaeTpacTpykTyphl ICK mOHOPCKOW KPOBH, BIZIC-
JIEHHBIX C TIOMOMIBIO (PUKOJUIA, BBISBICHBI YIBTpa-
CTPYKTypPHBIE I3MEHEHHSI B BUJIE 04aroB JIECTPYKIINU
MeMOpaHHBIX cTPYKTYp. LluToriasMariueckas MeM-
OpaHa ObLIa CHIIBHO pa3phIXJICHA U yTpaThia YeTKO
KOHTYpPUPOBaHHYIO CTPYKTypy. B iuronnaszme kinetok
COXPaHAJIOCH OOJIBIIOE KOJINYECTBO PUOOCOM H MOJIH-
COM.

HuctepHbI IrpaHyIIpHOrO HAOIIA3MATUYECKOTO
PETUKYITyMa CUIIBHO PACIIUPEHBI U UMENU BUJI AJIEKT-
POHHO-TIPO3paYHBIX BaKyOJIeii, a B MeMOpaHax orpese-
JISTUCH MHOTOYHCIICHHBIE OYaru IeCTpyKuuu (puc. 2).
B nexoropeix AACK BHyTpHKIETOUHBIE MEMOpaHEI
ObuTH (hparMeHTHPOBaHBI. Sapa JEeHKOUTOB coaep-
YKaJ KOHICHCHUPOBAHHBIA XPOMATHH, JIOKAJIU3YIO-
LIUICS BIOJb AACPHON MeMOpaHbl, 8 BHYTPEHHSs 00-
JIACTh S,Apa UMENa HU3KYIO 3JIEKTPOHHYIO IIJIOTHOCTb.
Hapy»xHbie MeMOpaHbl MUTOXOHPUI CUIIBHO Pa3phIX-
JIEHBI ¥ 04aroBO pa3pylieHbl. MaTpUKC MUTOXOHAPUI
COXpaHSJI MEJKO T'PaHYISIPHYIO CTPYKTYPY U UMEI
CPEIIHIOIO 3JIEKTPOHHYIO IUNIOTHOCTh. BBISBISIUCE MU-
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Puc. 1. Vnsrpactpyxkrypa SICK noHOpCKOI KPOBH, BBIAEIEH-
HBIX METOJIOM JIBYX3TaIHOTo HeHTpudyruposanust. KonaeH-

canus XpoMaTHHa, 3JIeKTPOHHO-TIOTHBIE MUTOXOHIPUH C
napajuieIbHO OPUEHTUPOBAHHBIMU KpucTamu, X16000.

Fig. 1. Ultrastructure of adult donor blood NCs, isolated by
two-step centrifugation. Condensation of chromatin,
electron-dense mitochondria with parallell cristae, x16000.

.
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rane. The central part of the nuclei was filled with dif-
fusely located granules of decondensed chromatin. Nuc-
lear membranes formed numerous shallow or deep in-
vaginations and was moderately loosened. The cyto-
plasm contained preserved ribosomes and polysomes.

Mitochondria were of a different shape and size.
The cristae kept their parallel orientation. Many
ribosomes were located on the membranes of rough
endoplasmic reticulum. Cytoplasm was filled with
numerous ribosomes and polysomes.

Laminar cytoplasmic Golgi complex was poorly
developed, its parallel smooth membranes were sur-
rounded by a small number of small electron-transpa-
rent vesicles. Cytoplasmic membrane was clearly
contou-red and formed microvilli of different lengths.

Electron-microscopic study of the ultrastructure of
adult donor blood NCs, isolated by Ficoll, revealed ultra-
structural changes in the form of membrane structures
destruction foci. The cytoplasmic membrane was great-
ly loosened and its structure lost clear contoures. Cell cy-
toplasm preserved most ribosomes and polysomes.

The cisterns of rough endoplasmic reticulum were
significantly expanded and were visualized as electron-
transparent vacuoles, and its membranes had multiple
foci of destruction (Fig. 2). Some NCs had fragmen-
ted intracellular membrane. Leukocyte nuclei contai-
ned condensed chromatin, localized along the nuclear
membrane, and the inner region of the nuclei was of
low electron density. The outer membranes of mito-
chondria were significantly loosened and somewhere
destroyed. Matrix of mitochondria preserved fine gra-
nular structure and was of high electron density. Part
of mitochondrial cristae were destroyed (Fig. 3).
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Puc. 2. Vinsrpactpykrypa ICK noHOpcKoi KpOBH, BBIIEICH-
HBIX C ToMoIIbio (hukosa. Konaencanus xpomarusa aapa,
BaKyOJM3aIMsl IUTOIUIA3MBI ¥ (parMeHTanuss MeMOpaH
sHjoIIazMaTraeckoi cetu, X20000.

Fig. 2. Ultrastructure of NCs of adult donor blood isolated
with Ficoll. Nuclear chromatin condenstation, vacuolization
of cytoplasm and fragmentation of endoplasmatic reticulum
membranes, X20000.

TOXOHJIPUH, KPUCTHl KOTOPBIX MOABEP>KEHBI pa3py-
menuto (puc. 3).

[InmacTrHYATHIM HUTOIUIA3MATUYECKUA KOMILIEKC
Tonbmku conmeprkan OecopsiIOYHO OPUEHTHPOBAH-
HBIC ITIaJIKKe MEMOpaHbl C oYaraMu JECTPYKIMH H
KPYTIHBIE 3JIEKTPOHHO-TIPO3pavHbIE BAKyOJIH.

ITocne Beigenenns SICK moHOpPCKO# KpOBU METO-
JIOM CEIMMEHTALMH B MOJUINIIOKUHE YJIBTPacTpyK-
TypHasi OpraHu3aLys KIETOK COXpaHsIach JydIle, YeM
nociie BoiaeneHus ¢ukomnom (puc. 4). Anpa ACK
HMEIU HEeMIPaBUIIbHYIO GOPMY C ITyOOKMMH WHBaru-
HaIMSAMU siIEpHON MeMOpaHbl, CoepKalk KOHJCHCH-
poBaHHBIN XpoMaTuH. LleHTpanbHas 9acTh Aapa 3a-
MIOJTHEHA PAaBHOMEPHO paclpeieIeHHBIMU TPaHyJIaMu
JEKOHJCHCHPOBAHHOTO XPOMAaTHHA U CBOOOJIHBIMU
pubocomamu. [lepuHyKieapHble IPOCTPAHCTBA YMe-
PEHHO ¥ paBHOMEPHO pacUInpeHsl. B riuromnazme BbI-
SIBIISTFOTCSI MHOTOYHCIIEHHBIE PUOOCOMBI U TIOJINCOMBI.
Hurormnazmarnyeckass MeMOpaHa He MMeJla 04aroB
JECTPYKLIUH.

B nuronnasme onpenensyiucy MeIKHe MUTOXOH -
puH ¢ OOIBIINM KOIMHYECTBOM KPUCT M MEIIKO3EPHHUC-
THIM MaTpUKCOM. Pa3pyiieHuii HapyXHbIX MeMOpaH
U KPUCT MUTOXOHAPHUH He BbIsBIeHO. Habmonaercs
YMEPEHHOE pacIlIMpeHHe UCTEPH IPaHyIIIPHOTO SHA0-
IJ1a3MaTHYECKOTO PETHKYIIyMa.

[InmacTrHYATHIM HUTOIUIA3MATUYECKUA KOMILIEKC
lonpmxm mpencTaBieH TaAKUMHU HapajielibHO
OPHUCHTUPOBAHHBIMU U COOPaHHBIMHU B CTOITKH MEMO-
paHaMu, KOTOPbIE OKPY>KEHbI METKUMHU BE3UKYJIaMH.
LuTomnazmMaTudeckie BBIPOCTHl Ha MOBEPXHOCTH
SCK ne HapymieHsl. JlecTpyKuni BHYTPUKIETOYHBIX
MeMOpaHHBIX CTPYKTYp He HaOtomaercs.

npobnemobl
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Puc. 3. Vasrpactpyxkrypa SICK noHOpCKOI KPOBH, BBIAEIEH-
HBIX C IOMOLIBIO (puKosIIa. Pa3peixiieHue 1 gecTpyKIys Ha-
PY’KHBIX MEMOpaH MUTOXOHpHIA, X19000.

Fig. 3. Ultrastructure of NCs of adult donor blood, isolated
with Ficoll. Loosening and destruction of outer membranes
of mitochondria, X19000.

Laminar cytoplasmic Golgi complex contained ran-
domly oriented smooth membranes with foci of de-
struction and large electron-transparent vacuoles.

After isolation of NCs of adult donor blood by sedi-
mentation in Poliglyukin the ultrastructure of cells was
better preserved than after Ficoll separation (Fig. 4).
The nuclei of NCs were of irregular shape with deep
invaginations of the nuclear membrane, and contained
condensed chromatin. The central part of the nuclei
was filled with evenly distributed decondensed chro-
matin granules and free ribosomes. Perinuclear spaces

Puc. 4. Vnsrpactpyxkrypa SICK noHOpCKOI KPOBH, BBIAEIEH-
HBIX TOJUIIIOKHHOM. KoHeHCanus XpoMaTHHa, MHOTOYHC-
JICHHBIC pHOOCOMBI | TIOJIUCOMEI B ITUTOILIa3Me, X 18000.

Fig. 4. Ultrastructure of NCs of adult donor blood, isolated
by Poliglyukin. Chromatin condenstation, numerous
ribosomes and polysomes in cytoplasm, x18000.
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Pesynprarsl mccineqoBaHusa yIbTPaCTPYKTYpPHI
SICK xopmoBo#i KpOBH TIOKA3aJIH, UTO TTOCTIC BHIACTICHIUS
METOJIOM ABYX3TAITHOTO LHEHTPU(PYTHPOBAHUS KICTKH
HMEITH XOPOIIO COXPAHUBIIYIOCSA CyOMHUKPOCKOITYEC-
kyto opranuzanuto. Aapa SICK kopmoBoii KpoBH 3aHU-
Many OONBLIYIO0 YacTh LUTOIUIA3MBI (pUc. 5), ObUIH
OKpPYIJIOH (POPMBI M PACTIONATraIlCh B IEHTPAILHOM 00-
JIACTH IUTOTLIA3MEI.

Snepuas MmeMOpaHa riajaKas ¢ HerTyOOKUMH NHBA-
THMHALUAMH, YETKO KOHTypHpoBaHa. [lepunykneapHsie
MIPOCTPAHCTBA HE PACHIMPEHBL. SNEepHBIA XpOMAaTUH
HaXOIWJICS KaK B KOH/IEHCUPOBAHHOM, TaK U B ICKOH-
JIEHCUPOBAHHOM COCTOSHHH. Y3Kasi OJIOCKA IUTOIIIa3-
MBI, OKpy>KaroIas spo, 3al0JHEHAa MHOTOUYNCIIECH-
HBIMH pUOOCOMaMHU U MOJIMCOMaMU. | paHysIpHBIHA
SHIOTIIA3MAaTUIECKUIA PETUKYITYM pa3BUT ci1a00. B 1u-
TOTIIa3Me ONPEAeISIINCh €AUHUYHbIE MUTOXOHIPHUU
OKpYINIOH (DOPMBI C MEJIKO3EPHUCTHIM MAaTPUKCOM.
Hapy:xHpie MeMOpaHbl 1 KpUCTBI ObUIH O€3 o4aros
nectpykuuu. LluTommasmarnueckas memOpaHa riaj-
Kasi, YeTKO KOHTYpHPOBaHa, 00pa3yeT MHKPOBOPCHHKH.

[Nocne Beinenenus SICK xopnoBoi KpoBH B Irpa-
JUEHTE INIOTHOCTH (PUKOJLIA SIIPA KIETOK COAePIKaIH
KOHJECHCHUPOBAHHBI XPOMAaTUH C Pa3pbIXJICHHON
CTPYKTYpoOii. SlnepHas meMOpaHa ObuTa CHIIBHO pa3-
pBIXJIEHA U MMeEa MHOXKECTBEHHBIE OYaru JIM3Hca.
Bospiias 4acTb BHYTPHKIIETOUHBIX CTPYKTYP U MEMO-
PaHHBIX KOMIUIEKCOB pa3pyiieHa (puc. 6). MeMOpaHsbI
CPaHyISIPHOTO PHAOIIIA3MATHUYECKOTO PETHUKYIyMa
Pa3pBIXJICHBI, €r0 UCTEPHBI IPHOOPETAIN BUA SJIEKT-
POHHO-TIPO3pavHBIX Bakyosel. JlocrarouHo yacto Hab-
mofanachk (parMeHTanusl BHYTPUKIETOYHBIX MEM-
Opan. Ha memOpaHnax 3HI0TIIa3MaTHIECKOM CETH CBSI-
3aHHBIE pUOOCOMBI IPAKTHYECKK OTCYTCTBOBaIH. L{u-
TOILIa3Ma 00J1a1aja BHICOKOH IIEKTPOHHOM MII0THOC-
TBIO.

MuTtoxounpuu SICK xopmoBoi KpoBH UMENH BH]T
BaKyOJIei, 3aI10JJHEHHBIX TPyOOBOJIOKHUCTOM CyOCTaH-
uueid. Kpuctbl MUTOXOHIPUH MOJIBEPrajlkCh TOTAIb-
HOHl gectpykuuu. l{uTomnasmarnueckas memOpaHa
00pa30BBIBaJIa MHOTOYHCIIEHHBIE BBIPOCTHI I MECTa-
MU ObUIa paspylleHa.

[InacTuHYaTHI TUTOMIIA3MATUYECKUN KOMILIEKC
Tonb Ky mpeicTaBiIeH pparMeHTaMu OSCIOPSI0YHO
OpPHUEHTHPOBAHHBIX PA3PHIXJICHHBIX U 3a9acTyI0 pa3-
PYLICHHBIX TMaKUX MeMOpaH. BesukymnspHast 4acTb
KOMIUTEeKca [ 0NbIKH coCTOsIIa U3 IECTPYKTHUBHO U3-
MEHEHHBIX TeKTPOHHO-TUIOTHBIX BE3UKYIL.

[Ipu Beinenennn ACK xoproBoii KpoBH METOAOM
CEAMMEHTAIlMU B MOJUITIIOKMHE YCTAaHOBIEHO, YTO
SApa KIETOK 3aHUMAaJIH OOJIBIIYIO YaCTh IUTOILIA3MBI.
SnepHas MeMOpaHa yMEpPEHHO pa3phIxyieHa, 00pa3o-
BBIBaja TIyOokue MHBaruHauuu. [lepuHykiieapHsie
MIPOCTPAHCTBA HE PacUIMPEHbI. SIepHBId XpOMaTHH
YaCTUYHO KOH/ICHCUPOBAH, €T0 IIIBIOKU pacIionarairch
PaBHOMEPHO M0 TUIOIIAIHN cpe3a aapa. Mex Ity HUMU
JIOKAJIM30BaJICS IEKOHIEHCUPOBAHHBIN XpOMaTHH.
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Puc. 5. Yasrpactpykrypa JACK xopnoBoii KpoBH, BBIIEIIEH-
HBIX METOJZIOM ABYX3TaIHOTO [eHTpH(yrupoBanust. Kongen-
carsi XpoMaTHHA, CKOIUIEHHE pHOOCOM U HOJIFCOM B ITH-
TOIIIa3Me, MUTOXOH/IPHH C MEJIKO3EPHUCTBIM MaTPUKCOM,
x16000.

Fig. 5. Ultrastructure of NCs from cord blood, isolated by
two-step centrifugation.Chromatin condensation, numerous
ribosomes and polysomes in cytoplasm, mitochondria with
fine-grained matrix, %X16000.

were moderately and evenly extended. The cytoplasm
had numerous ribosomes and polysomes. Cytoplasmic
membrane had no foci of destruction.

The cytoplasm had small mitochondria with many
cristae and fine-grained matrix. No destructions of ou-
ter membrane and cristae of mitochondria were obser-
ved. A moderate expansion of rough endoplasmic reti-
culum cisterns was found. Laminar cytoplasmic Golgi
complex was represented by smooth parallel-oriented
stacked membranes, surrounded by small vesicles.
Cytoplasmic processes on the surface of NCs were
not damaged. No destructions of intracellular memb-
rane structures were observed.

Investigation of ultrastructure of NCs from cord
blood showed that after isolation by two-step centrifu-
gation the cells had well preserved submicroscopic
organization. The nuclei of cord blood NCs occupied
the most part of the cytoplasm (Fig. 5), were round
and located in the central part of the cytoplasm.

Nuclear membrane was smooth, had shallow inva-
ginations and clear contours. Perinuclear spaces were
not extended. The nuclear chromatin was either con-
densed or decondensed. A narrow strip of cytoplasm
surrounding the nucleus was filled with numerous ribo-
somes and polysomes. The rough endoplasmic reticu-
lum was poorly developed. The cytoplasm had single
mitochondria of round shape and with fine-grained
matrix. Outer membranes and cristae had no destruc-
tion foci. The cytoplasmic membrane was smooth,
well-contoured and formed microvilli.

After isolation of NCs from cord blood in Ficoll
density gradient the cell nuclei contained condensed
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Puc. 6. Ynsrpactpykrypa SICK xopnoBoit KpoBH, BBIIEIEH-
HBIX (puKoIuToM. Paspymienue siiepHoi MeMOpaHbl, BAKYOIIH-
3anus OUCTEPH YHAOIUIA3MAaTHYECKOTO PETUKYITyMa, MUe-
JIMHOIIOZI0OHBIE CTPYKTYPHI B IUTOIIIa3me, X25000.

Fig. 6. Ultrastructure of NCs from cord blood, isolated in
Ficoll. Destroyed nuclear membrane, vacuolization of endo-
plasmatic reticulum cisterns, myelin-like structures in cyto-
plasm, x25000.

Huronnasma SACK kopmoBoit kpoBu coaepikaia
OOJIBIIIOE KOJMYECTBO pUOOCOM U TOJHCOM (puc. 7),
a TaKKe MEJIKHEe MUTOXOHJPHUH, NUMEIOINE MATPUKC
MTOBBIIIIEHHON 3IEKTPOHHON IMJIOTHOCTH ¥ €TUHUYHBIE
KpHCTHI. [{lHCTEepHBI AHAO0IIIA3MATHYECKOM CETH UMe-
JIY BUJ] BaKyOJI€H, 3aTI0JTHEHHBIX 3IEKTPOHHO-TIPO3pad-
HOM cyOcTanmueil. THOTIa BBISBISITUCH METIKHE BKJTIO-
yenus ununoB. [{utonnazmarndyeckas MmeMOpana
ObLI1a pa3phIXiieHa 1 00pa30BbIBaa MUKPOBOPCHHKH.
Cy1ecTBEHHBIX H3MEHEHUHN YIIBTPaCTPYKTyPHOU Op-
raHU3alUu IUIACTHHYATOTO HMUTOILIA3MaTHIECKOTO
KOMITIIEKca [0Nb1K1 HE BBISBIIEHO.

[IpoBeneHHBIE 2IEKTPOHHO-MHKPOCKOITUYECKUE
nccnenosanud SICK noHopckoil KpoBH mociie Bblzie-
JICHUS METOJOM JIBYX3TAIIHOTO LEHTPU(PYTHPOBAHUS
CBUJETEIBCTBYIOT, UTO Y KJIETOK COXPaHSAETCs TUIIHY-
Hast CyOMHKpOCKOIIM4ecKast opranuzanust. OnucanHble
M3MEHEHHS, BEPOATHO, CBSI3aHBI C PA3JIMYHBIMH CTa-
TUSIMHU MeTa00IM3Ma 3THX KIIETOK, a TAKXKe C UX JUTH-
TEJHHBIM HaX0)K/IEHUEM BHE KPOBEHOCHBIX COCY/IOB.

Brinenenue SICK moHOpCKOM KPOBU C TIOMOIIBIO
(uKoIIIa TPUBOIUT K IECTPYKTUBHBIM HApYIICHUSIM
MEMOpPaHHBIX CTPYKTYp W OpraHesll 3TUX KIETOK.
Cy1ecTBeHHOHN AECTPYKIIMH NTOIBEPKEHBI IPaHYIISp-
HBIM 3HIOIJIA3MATUYECKUNA PETUKYIYM, HApy KHBIC
MeMOpaHbl ¥ KPUCTBl MUTOXOHIIPHH, siIepHAs MEMO-
paHa ¥ 1aKue MeMOpaHbI IIACTUHYATOTO IIATOTLIA3-
MaTu4eckoro kommiekca ['onpmxu. boapmmHCTBO
ACK, uMmeronue Takue HapylIeHUs, BEPOATHO, HE
CIIOCOOHBI BOCCTAHOBUTH CBOIO HOPMAJIBHYIO METa-
00JIMYECKYI0 aKTUBHOCTh ITyTEM BHYTPHKJIETOYHOM
penapanuu. 3TO MOATBEP)KIAETCS TaHHBIMH, MOITY-
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Puc. 7. Yasrpactpyxrypa SCK xopmoBoii KpoBH, BEIIC/ICH-
HBIX TOJHUIIIOKAHOM. [TyOOKHe MHBAarMHALUU sICPHOU
MeMOpaHbl, pubocoMbl B nToruiazme, X20000.

Fig. 7. Ultrastructure of NCs from cord blood, isolated in
Poliglyukin. Deep invaginations of nuclear membranes,
ribosomes in cytoplasm, x20000.

chromatin with loosened structure. Nuclear membrane
was significantly loosened and had multiple foci of lysis.
Most of the intracellular structures and membrane
complexes was destroyed (Fig. 6). Rough endoplasmic
reticulum membranes were loosened and its cisterns
were in the form of electron-transparent vacuoles.
Fragmentation of intracellular membranes was com-
monly observed. Almost no bound ribosomes were ob-
served on the membranes of the endoplasmic reticulum.
The cytoplasm was of high electron density.

Mitochondria of cord blood NCs appeared as va-
cuoles filled with coarse fibrous substance. Cristae of
mitochondria were totally destructed. Cytoplasmic
membrane formed numerous processes and was some-
times destroyed.

Laminar cytoplasmic Golgi complex was represen-
ted by fragmented, randomly oriented, loosened and
mainly destroyed smooth membranes. Vesicular part
of'the Golgi complex was consisted of destructed elect-
ron-dense vesicles.

Cord blood NCs isolated by sedimentation in Poli-
glyukin possessed cell nuclei which occupied the most
part of cytoplasm. Nuclear membrane was moderately
loosened and formed deep invaginations. Perinuclear
spaces were not extended. Nuclear chromatin was
partially condensed, its clumps were located evenly
over the nuclei section. Decondensed chromatin loca-
lized the clumps.

Cytoplasm of cord blood NCs contained a large
number of ribosomes and polysomes (Fig. 7), as well
as small mitochondria with matrix of increased electron
density and single cristae. Endoplasmic reticulum cis-
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YeHHBIMH HamMu paHee [3]. beo moka3ano, 9To MeTa-
6ommueckoe coctosiHre SCK 3aBHCUT OT MeTona ux
BBIJICJICHHSI U3 1EJIBHOW KPOBHU. YCTaHOBIICGHO, YTO
TOCJIE BBIJIEIICHUS (PUKOJITIOM METa0O0IMYECKasi aKTHB-
HOCTh KJIETOK 3HAYUTEIHHO CHIIKACTCS, a IPUMEHE-
HUE METOJIOB JBYX3TAaTHOTO NEHTPU(YTrUpPOBaHUS U
CEIMMEHTAITUH B TIOJIUTITFOKUHE JUIS BBIIEICHUS (ppak-
uuit SICK xapaktepusyeTcst OTCyTCTBUEM JTOCTOBEP-
HBIX OTJIMYUH B META00IMYECKON aKTHBHOCTH KIIETOK
10 CPAaBHEHHIO C KOHTPOJIEM.

Xopotro coxpastoT yieTpacTpykrypy SICK mo-
HOPCKOM KpOBH, BbIJIEJIEHHbIE CEIMMEHTAIIMEN B TIOJIH-
DTIOKKHE. B BX miuToruiasmMe oOHapy KeHbI HEMOBPEXK-
JNEHHBIE MUTOXOHJPHH, YTO BaYKHO JUISI TPOTEKAHUS
OKHUCITUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITH 1 00ec-
MIEYCHUST BHICOKOTO YPOBHS BHYTPHKIICTOYHOU OWO-
sHepreTuku. Hanuuue B murtoruiazme OOJBIIOTO
KOJTMYECTBA PUOOCOM U MTOJMCOM CBUAETENBCTBYET O
CUHTE3UPYIOIICH U pernapaTUBHON aKTHBHOCTH ITHX
kieTok. OOHapyKEHHbIC U3MEHEHUS OPTraHesll U BHYT-
PHUKIIETOYHBIX MeMOpaH — MPOSIBIICHNE aJanTalloH-
HO-KOMITEHCATOPHBIX PEAKITHI 1 1X 0OpaTHMOCTH.

TunnyHyro HEM3MEHEHHYI0 CYOMHKpPOCKOITHYEC-
Kyro apxutektroHuky umenu SICK xopmoBoit kpoBw,
BBIJIEJIEHHBIE METOIOM JIBYX3TAITHOTO IEHTPU(YTHPO-
Baams. CleayeT OTMETHTH, 4TO 1o cpaBHeHUIO ¢ SICK
JIOHOPCKOM KPOBU KOPJIOBasi KPOBb COACPKUT 3HAYH-
TENbHO 0OJIbIIIee KOTHYECTBO KIETOK, COOTBETCTBYIO-
IIMX 110 CBOCH YABTPACTPYKTYPHOU OpraHU3aIUy CTBO-
JIOBBIM KJIETKaM, KOTOPBIE CONEPIKAT KPYITHBIC sIpa
1 y3KYIO MOJIOCKY ITUTOILIA3MBI, 3aITOJTHCHHYF) MHOTO-
YUCIIEHHBIMA PHOOCOMaMH, YTO TPEIOIPeNesieT uX
BBICOKYIO IMIOTCHITHAIBHYO CITOCOOHOCTE K T dhepeH-
nupoBke [7].

DNEeKTPOHHO-MUKPOCKOIIMYECKOE HCCIIEOBAHIE
SAIPOCOAEPIKAIINX KIETOK KOPIOBOI KPOBH, BBIZCIICH-
HBIX C TIOMOIIBIO TIOJTUTITIOKHHA, BBISBHJIO YIAOBJIET-
BOPUTENBHYIO COXPaHHOCTh CYOMHKPOCKOIIMYECKOH
apxutekToHuKU. Habmronaembie pa3peIxiieHUs saep-
HOM MeMOpaHbl, MeMOpaH MUTOXOHJAPUH, TPAHYIISP-
HOTO 3HJIOTUIaA3MAaTUYECKOTO PETUKYIyMa M ILIa3MO-
JIEMMBI TI0 TTyOUHE U CTETICHH BBIPAXKCHHOCTH OBLTH
B npeienax (U3n0I0THIeCKON KOMIICHCAIINY.

B SICK xopmoBoii KpOBH, BEIIEIICHHBIX C TTOMOIIIBIO
(hmKoITa, KaK M B TIperaparax JOHOPCKOW KPOBH, BBI-
JIEJICHHBIX TeM K€ METO/IOM, B OOJIBIIIOM KOJIHYECTBE
MIPUCYTCTBYIOT KJIETKH C OYaraMu AECTPYKITUU CyO-
MHUKPOCKOMIUUECKUX CTpYKTyp. [lon BO3meiicTBHEM
(bukonIa pa3pymnraroTcss MUTOXOHAPHH, MEMOpPAHBI
SHJIOTLIA3MAaTHYCCKOU CETH, SJICpHAsl H [INTOTIA3MAaTH-
yeckas MeMOpanbl. Cnenyer orMeTuth, uto SICK
KOPZI0BO¥ KPOBH, BBIJICIICHHBIC (PUKOJIJIOM, UMEITH CY-
IICCTBCHHBIC U3MEHEHUS YIIbTPACTPYKTYPHI, CTCIICHb
BBIPQ)KEHHOCTH KOTOPBIX HAXOAMJIACH 33 MpeaeaMu
¢dusronornueckoit komreHcanuu. Knetku, cnocoonsie
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terns were in the form of vacuoles filled with electron-
transparent substance. Small inclusions of lipids were
sometimes revealed. The cytoplasmic membrane was
loosened and formed microvilli. No significant changes
in ultrastructure of laminar cytoplasmic Golgi complex
have been found.

The conducted electron microscopy studies of NCs
from adult donor blood after isolation by two-step
centrifugation revealed that the cells retained the typical
submicroscopic organization. The found changes are
likely to be associated with different stages of meta-
bolism of the cells, as well as with their long-term pre-
sence outside of the blood vessels.

Isolation of NCs from adult donor blood using Ficoll
leads to destructions of membrane structures and
organelles of these cells. The subjects of destruc-tion
are rough endoplasmic reticulum, the outer memb-
ranes and cristae of mitochondria, the nuclear membra-
ne and the smooth membranes of laminar cytoplasmic
Golgi complex. Most NCs with such violations are likely
not able to recover its normal metabolic activity by
intracellular reparation. This is confirmed by the repor-
ted data [3] revealed the dependence of NC metabolic
state on the method of their isolation from the whole
blood. It was found that after Ficoll separation the
metabolic activity of cells was significantly reduced,
and the application of two-step centrifugation and
sedimentation in Poliglyukin to isolate the NC fractions
was characterized by the absence of significant dif-
ferences in the metabolic activity of the cells as com-
pared to the control.

The NCs of adult donor blood isolated by sedimen-
tation in Poliglyukin quite good retain their ultrastruc-
ture. Their cytoplasm had intact mitochondria, that was
important for oxidation-reduction reactions and to pro-
vide a high level of intracellular bioenergetics. The pre-
sence in the cytoplasm of large number of ribosomes
and polysomes testifies to preserved synthesizing and
reparative activity of these cells. The detected changes
in intracellular membranes and organelles are likely
the manifestation of adaptive-compensatory reactions
and are reversible.

Typical unmodified submicroscopic structure was
found in the NCs from cord blood isolated by two-step
centrifugation. It should be noted that if compared with
adult donor blood the cord blood contains significantly
larger number of cells that correspond by their ultra-
structural organization to stem cells, which contain large
nuclei and a narrow strip of cytoplasm filled with nu-
merous ribosomes, which determines their high poten-
tial ability to differentiate [7] .

Electron microscopic study of cord blood nucleated
cells isolated by Poliglyukin revealed their satisfactory
preserved submicroscopic structure. Observed loosen-
ing of the nuclear membrane, mitochondrial membrane,
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K aKTHBHOMY BOCCTAHOBJICHHUIO 1 JaJbHEHIIIEMyY (DyHK-
LIMOHUPOBAHUIO, BCTPEYAIUCH PEIKO.

OTH pe3ynabTaThl COMMACYIOTCA ¢ MOTYYEHHBIMHU Ha-
MU JJaHHBIMHU [ 5] IO OIICHKE KU3HECTTOCOOHOCTH H CTe-
NeHu HapymeHus: acummerpun memopan SICK xop-
JIOBOM 1 JOHOPCKOU KPOBHU B 3aBUCUMOCTH OT METOJIOB
BhIAENeHNs. McenenoBanus, NpoBeIeHHBIE C IIOMO-
LIBI0 METO/1a IPOTOYHOM HNTO(ITyOpUMETPUH, CBUIC-
TEJIBCTBYIOT, UTO MTOCIIE BBIASIIEHUS SIIPOCOASPKAIIIX
KJIETOK METOJIOM JIByX3TaITHOTO IEHTPU(DYTHPOBAHUSI
U CEIUMEHTAIVH B ITOJIUIIIOKUHE ITOTEPH KHUIHECIIO-
COOHOCTHU ¥ U3MEHEHHS B ACHMMETPUYHOM pacrpesie-
JieHUH (GoCPOIUIUI0B B MeMOpaHe He HaOJIIOIaIUCh,
a TIpY BBIIETICHUH (PHKOJIJIOM CHIDKAJIACh )KU3HECTIO-
COOHOCTH KJIETOK W Hapyllajach aCUMMETPHUS MEM-
OpaH.

[IpencraBnenHbsie B JaHHOW paboTe pe3ylbTaThl
MMEIOT Ba)KHOE 3HAYEHHE IS MTOCIEAYIONINX ITAIOB
KPHOKOHCEPBHPOBAHMS, TaK KaK CTPYKTYpHO-(DYHKIHO-
HaJbHbIe HapylleHusd npu BeiaeneHuun SJCK moryr
MIPUBOANTH K TOMY, YTO KPHOKOHCEPBHPOBAHUIO OY/Iy T
[IO/IBEpPraThCcs 3aBEA0MO TOBPEKIEHHBIE KIETKH, YTO
MPOSABUTCA KaK B CHH)KEHUU UX YCTOWYMBOCTH, TaK U
B IIOTEpE KU3HECIIOCOOHOCTH Ha dTanax 100aBIeHHs
KPHOTIPOTEKTOPA M 3aMOpakKnBaHUA-0TOrpeBa [1].

B cnenyromem cooOeHnn OyayT MpecTaBIeHbI
JaHHbIe 00 n3MeHeHUX ynbTpacTpykTypsl ICK kop-
JIOBOM U TOHOPCKOH KPOBH MOCIIE KPUOKOHCEPBHUPO-
BaHUS KJIETOK, BBIJEJIEHHBIX BHIIICYKa3aHHBIMHI METO-
JaMU.

BbiBOADI

1. Beinenernne SICK noHOPCKO# 1 KOPIOBOH KPOBH
METOJIOM JIBYX3TAITHOTO [ICHTPU(DYTHPOBAHUS [T03BO-
JIIET COXPaHATh TUIUYHYIO CYOMHKPOCKOITHYECKYIO
OpraHU3aLUIO ATUX KIETOK.

2. Brigenenue SICK noHOpCKO# 1 KOPIOBOW KPOBU
C TOMOINBI0 (PMKOITa TPUBOAUT K JAECTPYKTHBHBIM
HapyUICHUSIM MEMOPaHHBIX CTPYKTYP U OpPTaHeJI.

3. Brimenennsle ¢ momobio nonurnroknaa ICK
JIOHOPCKOM 1 KOPJIOBOU KPOBU COXPAHSAIOT CBOMCTBEH-
HYIO UM YIBTPacTpyKTypy. LluTormazma qaHHBIX Kite-
TOK COXpaHsieT OOIBIIOE KOJIMUYECTBO pUOOCOM H ITOJTH-
COM.
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rough endoplasmic reticulum and plasmolemma were
within physiological compensation limits by their depth
and severity.

In NCs of cord blood isolated by Ficoll like in pre-
parations of adult donor blood isolated by the same
method a large number of cells with foci of destruction
of submicroscopic structures are present. Under the
influence of Ficoll the mitochondria, endoplasmic reti-
culum membrane, nuclear and cytoplasmic membrane
are being destroyed. It should be noted that the cord
blood NCs isolated by Ficoll had significant changes in
the ultrastructure, the severity of which was outside
the physiological compensation limits. There were only
single cells likely capable of active restoration and the
following functioning.

These results are consistent with the reported by
us data [5] on the assessment of the viability and deg-
ree of membrane asymmetry impairments in NCs of
cord and blood, depending on the selection method.
The research carried out by flow cytometry showed
that after the isolation of nucleated cells using a two-
step centrifugation and sedimentation in Poliglyukin
there was no loss of viability and no changes in the
asymmetric distribution of phospholipids in the mem-
brane, and in the case of isolation with Ficoll we have
found a decrease in cell viability and impaired mem-
brane asymmetry.

The results presented in this paper are important
for the following stages of cryopreservation, as struc-
tural and functional impairments arised during NC iso-
lation can lead to the fact that a priori damaged cells
will undergo cryopreservation, which will result in both
decrease in their stability and loss of viability at the
steps of adding cryoprotectant and freeze-thawing [1].

In the next report we will present the data on chan-
ges in the ultrastructure of NCs from cord blood and
adult donor blood after cryopreservation of cells isolated
by stated methods.

Conclusion

1. Isolation of NCs from adult donor blood and cord
blood by a two-step centrifugation allows to preserve
a typical submicroscopic organization of these cells.

2. Isolation of NCs from adult donor blood and cord
blood using Ficoll leads to a destruction of membrane
structures and organelles.

3. The NCs from adult donor blood and cord blood,
isolated in Poliglyukin retain their characteristic ultra-
structure. The cytoplasm of these cells preserved a
high number of ribosomes and polysomes.
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