Bo3moxkHas POAbL MOHOKCHUAQ YIrA€pOAa B NMOBPEXAECHUU
uiwemmueii-penepdysueii ¥ XOAOAOBOM XpaHEHUU
K.AX. 'PrH
MHCTUTYT MeanumHcknx mnccreaosanmnii Hopteuk lapk, r. AoHAOH, Beankobputanus
A Possible Role for Carbon Monoxide in Ischaemia-Reperfusion
Injury and Cold Preservation

C.). GREEN
Northwick Park Insitute for Medical Research, London, United Kingdom

3a nocnenHee AeCATUIETHE MBI HCCIIE0BAIN POJIb BBICO-
KOKOHcepBaTHBHOTO (pepmenTa remokcurenassl-1 (I'O-1) Bo
MHOTHX MaTOJIOTHYECKUX COCTOSHUAXK, BKIIIOUas MOBPEXK-
JICHUE HilleMuei-penepdy3ucii, BocnaieHue U OakTepralib-
Hoe uHpuIpoBaHe. B 0TBET Ha MHCYNBT, PABHO KaK U C
MTOMOIIBIO MOTYJIAUY TAKUMH BELIECTBAMH, KaK KypKYMUH
n MoHokcu yriaepona (CO), IpOUCXOANUT CyIIeCTBEHHAsS
crumyisiiyst I 'O-1. Mel pazpaboTaiy MOJEKyITbl, BRICBOOOXK-
natormue CO (CORMS), koTopsle IpH HCHOIB30BAHUU Ha
MOJIETBHBIX KMBOTHBIX OKa3aJMCh MOIIHBIMH IPOTHBO-
BOCHAJINTEIHHBIMHU, TPOTUBOATIONTOTHYECKUMH M aHTH-
OaKkTepuaIbHBIMU cpeIcTBaMU. VX MOTeHIManbHas poJib B
XOJIOZIOBOM XPaHEHNH TKaHe! 1 OpraHoB OyaeT o0cy Knarbest
B JIOKJIAIE.
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Over the past decade, we have been investigating the
role of a highly conserved enzyme haemoxygenase-1 (HO-1)
in many pathological conditions including ischaemia-reper-
fusion injury, inflammation and bacterial infections. HO-1 is
highly inducible both in response to insult and by modu-
lation through agents such as curcumins and carbon mono-
xide (CO). We have developed CO-releasing molecules
(CORMS) which in animal models are shown to be powerful
anti-inflammatory, anti-apoptotic and anti-bacterial agents.
Their potential role in cold storage of tissues and organs
will be discussed.
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BuocoxpaHeHue — YMe€HblIeHUne OTpUUaTeAbHbIX MOCAEACTBUIA
KOHCEPBUPOBAHUSI HA MOAEKYAIPHOM YpOBHe
AXx. T. bavet!, Ax. M. bayct'?, K. lUHARAEP'2, P. BAH BACkmpk'+?
"MHcTuTyT buomeanumtckon TexHonormu, [ocysapcTerHbiit Yuusepcuter Holo-Mopka, r. burrxemtoH, CLUIA
2Cayxxba coxpaHeHus Kaetok, r. Osero, CLIA
Biopreservation — Molecular-based Mitigation of the Preservation Challenges
J.G. BausT!, J.M. Baust'?, K. SNYDER'?, R. VANBUSKIRK'"?

" Institute of Biomedical Technology, State University of New York, Binghamton, NY
2Cell Preservation Services, Inc. Owego, NY

KprokoHcepBHpOBaHHE UMEET AONTYIO M YCIEIIHYIO
ucropuro. B 1949 r. 6bun OIyOIMKOBaHbI COOOLICHUS O
KPHOKOHCEPBUPOBAHHUH CIIEPMBI IITHUI] U OBIKOB. B HacTos-
ee BpeMs 3HAHUSA U YMEHHUS B KPHOKOHCEPBHPOBAHUU
KJIETOK CTaJId 3HAYMTEIHHBIMU U MPHUBENIH K MIHPOKOMY
BHEJIPEHHMIO X B aKaJICMHUUECKHE, KITMHIYECKHE H CETBCKO-
XO3AHCTBEHHBIE C(hepbl MPUMEHEHNUS. MHOTHE KJICTOYHBIE
CHCTEMBI CeHYac YCIEIIHO KPHOKOHCEPBUPYIOT, OHAKO I10-
MIPEKHEMY OCTACTCS 3HAYNUTEIBHBIM KOJIMIECTBO MOTUOIINX
KJIETOK, CBS3aHHOE C KPHOKOHCEpBUpOBaHUeM. boiee Toro,
HEKOTOPBIE KJIETOUHBIE CHCTEMBI JI0 CHX ITI0P HEBO3MOKHO
KPHOKOHCEPBUPOBATH C TOUKHU 3PEHHUS IPAKTUIECKUX TIePC-
HEKTHUB, YTO CBSI3aHO C Pa3HOOOPA3HEeM OTBETHBIX PEAKIINH
Ha cTpecc-(pakTopbl, BOSHUKAIOIIHE B IPOLIECCE 3aMOPaKH-
BaHus-oTTanBaHus. B 1985 1. Jurisicova 1 coaBT. cooOmmmm
00 y4acTuu ImporpaMMHPYEeMOM KIETOUYHOW CMEpTH B
ey npepIMITIaHTallHOHHOTO 3MOPHOHA, TTOCTIeI0BaB-
1iei 3a KpuokoHcepBupoBaHueM. B 1998 1. neckonbko He3a-
BHCHMBIX TPYIIT YYEHBIX COOOIIMIN 00 y4acTHH MHOTHX
TUIIOB KJIETOYHOH CMEpPTH B CiIydasX C HEyJaBIIUMCS
KPHOKOHCEPBHUPOBAHUEM, BKIIIOUAsl arolTO3 M HEKPO3
[Baust 1 coaBt., Bodderie u coasr., 1998]. CymectByer nocra-
TOYHOE KOJIMYECTBO COOOIIEHNH, ONMCHIBAIOIINX YIIpaBiIe-
HHE KIIETOYHOH CMEPTHIO MOCPEICTBOM PA3IMIHBIX HHTHOH-
TOPOB IPOTEa3, CBOOOJHO-PAJUKATIBHBIX JIOBYIIIEK, COCTaBa
CpeIbl ¥ T.1. DTH MCCIIEIOBATEIN BEIIBUIIM PA3IMIHBIC MOJIE-
KyJISIpHBIE OTBETHBIEC PEaKIIH KJIETOK Ha KPHOKOHCEPBUPO-
BaHME U 3aTeM IT0Ka3aJI1 3HAYUTEIIBHOEC YIyUIIEHHE BBIKH-
BAaE€MOCTH KJIETOK IOCPEICTBOM YTIPABICHUS MOJEKYISAP-
HBIMHU cOOBITHSIMU. HecMOTpst Ha TO, YTO B MHOTOUHCIICHHBIX
HCCIIEIOBAHNUAX COOOIIAETCS O MOJICKYJSIPHBIX OCHOBax
WHIYIHPYEMOl KPHOKOHCEPBHUPOBAaHHEM OTCPOYCHHON
KJIETOYHOH CMEPTH, Hallle TOHUMaHHE BOBJICYCHHBIX B 3TOT
IIpoIIecC CIeNU(PUIECKUX MyTed N HEMEJICHHOTO OTBETa
Ha YMEHBIIEHHUE X OTPHULIATEIILHOTO BO3EHCTBHS OCTaeTCs
Ha paHHe# ctaauu. JlaHHBINA TOKIaa MpeacTaBiIseT 0030p
COBPEMEHHBIX 3HAHUI O MEXaHU3MaxX KJIETOYHON CMEpTH,
OTBETCTBEHHOH 3a HEyZauHOE KPHOKOHCEPBUpPOBaHUE,
TOYKaX 3aIycKa, MyTAX Iepelaudl CUTHAJIOB U YIIPaBICHUH
HUMH — BCE YTO MOXET CIOCOOCTBOBATh BEDKMBAEMOCTHU
KJIETOK U YTO HECOMHEHHO SIBIISIETCS BaXKHBIM CIICAYIOIINM
II1arOM B 3BOJIIOIIMH KPHOOHOJIOTHYECKOM HAYKH.

NMPOBJIEMbI
KPMOBMOJIOIUM
T. 18, 2008, N22

163

The field of cryopreservation has a long and successful
history dating to the first published reports on the cryo-
preservation of bovine and avian spermatozoa in 1949. Since
that time, advances in our knowledge base and our ability
to cryopreserve cells have been significant and have led to
its widespread integration into academic, clinical and agricul-
tural settings. While many cell systems are successfully
cryopreserved today, there remains a significant degree of
cell death associated with cryopreservation and moreover,
some cell systems remain uncryopreservable from a practical
perspective. This is due largely to the diversity of post-
freeze responses of individual cells to the various stressors
experienced during the freeze-thaw process. In 1995, Juri-
sicova, et al. reported on the involvement of programmed
cell death in pre-implantation embryo demise following cryo-
preservation. In 1998, several independent groups reported
on the involvement of multiple modes of cell death linked to
cryopreservation failure including apoptosis and necrosis
[Baust, et al., 1998 and Borderie, et al., 1998]. In addition to
those reports, there are a substantial number of reports
describing the modulation of cell death through the use of
various protease inhibitors, free radical scavengers, media
formulations, etc. These studies have identified diverse
molecular-based, cellular responses to cryopreservation and
have further demonstrated the significant improvement in
cell survival through the modulation of molecular events.
While numerous studies have reported on the molecular-
based phenomena of cryopreservation-induced delayed-
onset cell death, our understanding of the specific pathways
involved and the immediate downstream effect of their
mitigation remains in its infancy. This presentation will pro-
vide an overview of our current knowledge on the mecha-
nisms of cell death associated with cryopreservation failure,
initiation points, signal transduction pathways, and their
modulation which have been shown to benefit cell survival
and are proving to be a critical next-step in the evolution of
the cryopreservation sciences.
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TepaneBTuueckasi runoTepMusi B peaHUMaATOAOTMU: TIPOLIAOE, HacTosiliee, OyAywee
A.B. YceHko, A.B. LIAPeB
AHeI'IpOI'IE'TpOBCKaﬂ rocyAapCTBeHHass MEAMUMHCKAas akKaAemus
Therapeutic Hypothermia in Critical Care Medicine: Past, Present, Future

L.V. UsenkO, A.V. TSAREV
Dnepropetrovsk State Medical Academy, Ukraine

OyHIaMEeHTAIBHOH MPo0IeMOil peaHNMAaTOIOTUN SIB-
nsiercst pa3paboTKa METO/I0B BOCCTaHOBIIEHHS (DYHKITHIA To-
JIOBHOT'O MO3Ta ITOCJIe IEPEHECEHHOH HIIIeMUH U TOCTIeYI0-
et penepdysun. [myOnHa, a COOTBETCTBEHHO H TAKECTh
UIIEMHYECKU-PenepPy3nOHHOTO MTOBPEKACHHUS FOJIOBHOTO
Mo3ra y OOJIBHBIX C TPAaBMATHYECKUM M HETPABMaTHUECKIM
TTOBPEK/ICHUEM TOJIOBHOT'O MO3Ta YBEIMUUBAIOTCS IIPH T10-
BbIIIEeHNH TeMiepaTypsl Texa Ha 0,5°C wm 6omnee 37°C. B
9TOi1 cBsA3M Msirkasi TepaneBTuydeckas runorepmust (1T17) (32—
34°C) paccmaTpuBaeTCs Kak Han00JIee MHOTO00CIIAOIITHIA
(br3HYecKii METO HEHPOIIPOTEKTOPHOI 3aIHUTHI TOJIOBHO-
IO MO3ra.

BeiensioT cnemyromye MeXxaHu3Mbl HEHPOIPOTEKTOP-
Horo nericteua TT:

— WHTUOMpOBaHHE ACCTPYKTUBHBIX YH3MMATHYECKUX
peaxuuii (Ha 1,5% npu CHIDKEHHH TeMIIepaTyphl sSapa Ha
1°C);

— cynpeccusi CBOOOJHOPaANKAIBHBIX PEaKkIni;

— IIPOTEKIMA UNIACTUYHOCTH JIMIIONPOTEHHOB IIUTOIIa3-
MaTHYECKUX MEMOpaH;

— CHIDKEHHE TOTPEOIICHNS KHCIOPOia B PETHOHaX TOJIOB-
HOTO MO3Tra C HU3KHUM KPOBOTOKOM;

— yIydIIeHne JOCTaBKU KUCIOPOAA B UIIIEMUYECKHE 30-
HBI TOJIOBHOT'O MO3Ta U CHIDKCHHE BHYTPHUEPEITHOTO JaB-
JICHUS;

— CHIDKCHHE BHYTPHUKJICTOYHOTO JIAKTATAII1034;

— uHrHOMpoBaHNe OMOCUHTE3a U MPOAYKIIMH dKCAUTO-
TOKCHYHBIX HefipoTpaHcMUTTEpoB [Alzaga A.G. et al., 2006;
Safar P, Kochanek P.M., 2002; Smith T.L., Bleck T.P., 2002].

B nacrosiiee Bpems usyuaercs Bnusaue Msarkoit TI Ha
BOCCTaHOBJICHHE HEBPOJIOTMUECKOTO CTaTyca y KOMaTO3HbBIX
OOJBHBIX C YEPEITHO-MO3TOBON TPaBMOW, MHIYLUPYEMOU
MOBEPXHOCTHBIM METOJIOM OXJIaXACHHUS C TOMOIIBIO THITO-
tepma CSZ “Blanketrol II”. Onpesnenstorcst onTuManbHast
nponoipkuTenabHoCTh TT, ypoBeHs TEMIIEpATypHI SApa, CKO-
POCTb OXJIQXKACHHS U COTPEBAHMS TeJa.
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Fundamental task of critical care medicine is the deve-
lopment of the methods recovering the brain functions after
previous ischemia and following reperfusion. The depth
and, correspondingly, severity of ischemic-reperfusion
damage in the patients with traumatic and non-traumatic
brain impairments increase with the rise in body temperature
by 0.5°C or higher than 37°C. In this connection a mild thera-
peutic hypothermia (TH) (32-34°C) is considered as the
most promising physical neuroprotective method of brain.

The following mechanisms of neuroprotective effect of
TH may be defined:

—inhibiting of destructive enzyme reactions (by 1.5% at
nucleus temperature reduction by 1°C);

— suppression of free radical reactions;

— protection of plasticity of lipoproteins of cytoplasm
membranes;

— reduction of oxygen consumption in brain regions
with low blood circulation;

—improvement of oxygen deliver into ischemic zones of
brain and reduction of intracranial pressure;

—reduction of intracellular lactacidemia

— inhibition of biosynthesis and production of excito-
toxic neurotransmitters [Alzaga A.G. et al., 2006; Safar P.,
Kochanek P.M., 2002; Smith T.L., Bleck T.P.,2002].

Now the effect of mild TH on recovery of neurological
status in comatose patients with cranial-brain traumas indu-
ced with cooling surface method using hypotherm CSZ
“Blanketrol I1” is under study. Optimal duration of TH, the
nucleus temperature level, cooling rate and body warming
were determined.
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HekoTopble MOAXOAbI K KPMOKOHCEPBUPOBAHUIO PErMOHAAbHbIX CTBOAOBbLIX KAETOK
A.1O. IMetpeHko, KO.A. TTETPEHKO, H.T'. CkoPosOraTOBA, H.A. TOPOXOBA, B.I. T'PULLYK

MHCTUTYT npobaem Kpuobuorormmn n kpuomeanumntsi HAH Ykpauhsi,

r. Xapbkos

Some Approaches to Cryopreservation of Regional Stem Cells
A.YU. PERENKO, Yu. A. PETRENKO, N.G. SkorOBOGATOVA, N.A. GOROKHOVA, V.P. GRISCHUK
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

OKcrepuMEHTaIBHBIE MCCIIEIOBAaHNUS PEerHOHATBHBIX
cTBOJIOBBIX Ki1eToK (PCK) cBUIETEIECTBYIOT O IEPCIIEKTHB-
HOCTH UX UCTIOJIb30BAHUS B pereHepaTuBHON MEUIINHE [UIs
BOCCTAHOBJICHUS! (DYHKIIMU OPTaHOB M TKaHEH, yTpaYeHHON
WM TIOIaBICHHOM B pe3ysibTaTe HAaCJIEeICTBEHHON WU
nproOpeTeHHOM maTonoruu. B ¢Bs3u ¢ 3TuM pa3paboTka u
YCOBEPIICHCTBOBAaHNE METOJOB KPHOKOHCEPBHUPOBAHMS,
CO3/IaHHE HIU3KOTEMITEPaTypPHBIX OAHKOB ITHX KJIETOK [TO3BO-
JAT 00ECHeUnTh 3arac TECTUPOBAHHOTO U CEPTUQHUIIUPO-
BaHHOT'O MaTepraia Ul TPAHCIUIAHTAIMH alleHTaM.

B noxinazse 000011€H OITBIT ABTOPOB 110 KPHOKOHCEPBH-
POBaHMIO IEPBUYHBIX 1 CYOKYJIBTHBHPOBAHHBIX CYCIIEH3UH
PETHOHAIBHBIX CTBOJIOBBIX KJIETOK IUIO/IOB M B3POCIIOTO
YeJIoBeKa.

Jist moBbIieHus 3(pGEKTHBHOCTH KPHOKOHCEPBHUPO-
Banusi PCK Ha 0ocHOBe Me/IJIeHHOT'O TPOrpaMMHOT0 3aMOpa-
JKMBAHHUS HCTIOIb30BAIN HECKOJIBKO IIO/IXO/I0B: MaTeMaTHIeC-
KO€ MOJICJINPOBAHHE OTAEIbHBIX ITAIOB KPHOKOHCEPBHPO-
BaHMA, MOIU(UKAIMIO COCTaBa KPHO3AIIUTHBIX CPEI U Cpest
OTMBIBKH KJIETOK OT KPHOIIPOTEKTOPA, MHUIIHAIIHIO KPHCTATI-
71000pa30BaHMs Ha 3Tare OXJIaKACHHS.

[TokazaHo, YTO BKIIOYEHHE B COCTAaB KPHO3AIINUTHBIX
cpen, copepxkamux JJMCO, Takux HEIPOHUKAIOIIUX COE/IU-
HEHHUH, KaK caxapo3a WM BBICOKOMOJICKYJISIPHBIHN TTIOJIU3TH-
nenrmkois (I12I-8000), mo3BossieT MoBBICUTH 3G PEKTHB-
HOCTh KPHOKOHCEPBHUPOBAHUS, CHU3UTHh KOHIIEHTPAIUIO
MPOHHUKAIOIIETO KPUOIPOTEKTOPa U UCKITIOUUTh UMMYHO-
TeHHBIE KOMIIOHEHTBHI, B YaCTHOCTH CHIBOPOTKY.

CpaBHHUTEIBHOE H3YUCHHUE BIHUSHUSI KPHOKOHCEPBUPO-
BaHM Ha CBOMCTBA MEPBUYHBIX U CYyOKYIHTUBUPOBAHHBIX
cycnensuil PCK cBuzeTensCcTByeT 0 00jiee BRICOKOH TyBCT-
BUTEILHOCTH CBEXEBBIICIICHHBIX KJIETOK K ITEPEOXJIax/e-
HUIO, pa3BUBAIOIIEMYCsI Ha 3Tale 3aMOPaKUBaHHMS.

C yderoMm nepcrnekTuBHOCTH ncnonb3oBanus PCK B
OMOMH)XEHEPHBIX KOHCTPYKLUSIX TKAaHEH N OMOTHOPHIHBIX
OpraHax, TEXHOJIOTHSI KPHOKOHCEPBUPOBAHMS KOTOPBIX
JIOJDKHA UCKITIOYATh KPHCTAININ3ALINIO PACTBOPA, IPUBEICHBI
Pe3yNbTaThl IKCIIEPUMEHTOB 10 pa3paboTke BUTpUUKA-
LIMOHHBIX CPEJI, CIOCOOOB MX BBEICHUS U Y/IaJICHHsI, TOKCHY-
HOCTH U 3()(HEKTUBHOCTH.

[IpuBeneHHbIe B paboTe AaHHBIE CBUACTEIHCTBYIOT O
TOM, YTO KOHEUHBIN Pe3yJIbTaT KPHOKOHCEPBUPOBAHUS pe-
THOHAJIBHBIX CTBOJIOBBIX KJIETOK BO MHOTOM OIIPECIIAETCS
BBIOOPOM HCIIOJIE30BAaHHOTO IOAX0/1, 3aBUCUT OT UCTOYHH-
Ka KJIETOK ¥ UX HCXO/THOTO COCTOSIHUSI (’KU3HECTIOCOOHOCTH,
KyJIBTUBHPOBAHMUS).
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Experimental researches of regional stem cells (RSCs)
testify to the perspective of their application in regenerative
medicine for the recovery of organ and tissues function,
lost or arrested as the result of inherent or gained pathology.
Therefore the development and modernization of cryo-
preservation methods, establishing of low temperature
banks of these cells enable to provide the reserve of tested
and certified material for transplantation of patients.

In the paper the experience of the authors in cryopreser-
vation of initial and sub-cultured suspensions of regional
stem cells of fetuses and adults is summarised.

For increasing the efficiency of RSCs cryopreservation
based on slow program freezing some approaches were used:
mathematical modeling of isolated stages of cryopreser-
vation, modification of content cryoprotective media and
the ones of cell washing out of cryoprotectant, initiation of
crystal formation at cooling stage. It has been shown that
inclusion in to the content of cryoprotective media, contai-
ning DMSO, of nonpenetrating compounds such as sucrose
or highmolecular polyethylene glycol (PEG-8000), enables
to increase the cryopreservation efficiency, reduces the con-
centration of penetrating cryoprotectant and excludes immu-
nogenic components, especially serum.

Comparative study of cryopreservation effect on proper-
ties of initial and sub-cultured suspensions of RSCs testifies
to higher sensitivity of freshly-isolated cells to supercooling,
developing at freezing stage.

Due to RSCs application perspective in bioengineered
constructions of tissues and biohybrid organs, which
cryopreservation technology must exclude solution crystal-
lization, the results of experiments for developing of vitrifica-
tion media, methods of their injection and extraction, toxicity
and efficiency are shown.

The data shown in the work testify to the final result of
cryopreservation of regional stem cells is mainly deter-
mined with selection of used approach, dependence on cell
source and their initial state (viability, culturing).
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Co3aaHue HOBbIX (POPM MMMYHOAOTMYECKM COBMECTUMbIX
TPAHCNAAQHTATOB, MOAY4YaemMbIX M3 MYNMOYHON0 KaHaTuKa
A.A. UNcaes, A.A. Tlpnxoabko, C.A. KUCEAEB, M.A. AArAPbKkOBA, M.B. T1OTAMOB,

M.H. CasypuHa, H.N. HoBsukosa , B.C. MEAMXOBA
I/IHCTI/ITyT CTBOAOBbIX KAETOK 4YeAoBeKa, T. MockBa

Creation of New Forms of Immunologically Compatible
Grafts, Derived from Umbilical Cord
A.A. Isaev, A.A. PrikHODKO, S.L., KisELEv, M.A. LAGARKOVA, |.V. PoTAPOV,

[.N. SaBURINA, N.I. Novikova, V.S. MELIKHOVA
Institute of Human Stem Cells, Moscow, Russia

[IpoGaembl OTTOpKEHHS, HMMYHOCYIIpECCUH, ox0opa
UMMYHOCOBMECTUMBIX TKaHEH M OPraHOB AJS TPaHC-
IUIAHTAIlUU SIBJISIOTCS Ba)XHEHIIMMHU B COBPEMEHHOU
TpPaHCIJIaHTOJIOTHH. B mocnemgHee BpeMs MAET aKTHBHBIN
IOMCK HOBBIX MCTOYHHKOB OMoMarepuaina, IpUMeHEHUE
KOTOPBIX MO3BOJIUT IPEOAONIETh 3TU orpaHuueHus. OQHUM
13 MHOTOOOEIIAOMINX MOIXO0IOB SBIISIETCS] TPAHCIUIAHTALHS
ayTOJIOTHUYHBIX KJIETOK, IO9TOMY B HAacTOsIee BpeMs Bce
Oonbliee BHUMaHUE yhenseTcs BonpocaM OaHKMPOBaHMS U
XpaHEHHs ayTOJIOTHYHBIX KJIETOK M TKaHeil. Hampumep,
IeMOIIOITHYECKUE CTBOJIOBBIC KJIETKU IYIIOBUHHOW KPOBH,
3aroTaBIMBaeMble IIPHU POXKIEHUH peOeHKa, MPUMEHSIIOTCS
B KaueCTBE ayTOJIOTUYHBIX TPAHCIUIAHTATOB JUIS YCIEIIHOTO
neyeHus 6onee 50 3a0oneBaHuil, Cpean KOTOPBIX Pa3IHYHbIE
¢dbopMbl 1eHK030B, UMMYHOAE)UIIUTHL U TIP.

IlynouHslii KaHATUK SBISAETCS CTPYKTYpOH, B KOTOPOM
COJIEP)KATCS KIETKH ME3CHXHUMaJIBbHOTO NPOUCXO0XKICHUS,
HarpuMmep (udpodIacThl, SJHAOTEINANbHBIEC KIETKH IIyI0o4-
woit Bensl (HUVEC). U3BecTHO, uTO (Hubp0OIACTHI MOTYT
IPUMEHATHCS B JICYCHUU OXKOTOB, PyOLOBBIX Ne(hEeKTOB
koxku, a HUVEC 6naromaps uX BbICOKOMY Tpoiudepa-
TUBHOMY IIOTE€HLUANy — JUIS PEeBACKYJSApU3ALUU HILIEMHU-
3UpPOBaHHBIX TKaHeil. [loaToMy pa3paboTka NMpPOTOKOJIOB
BBIJICJICHUS, KYIbTypaJbHONH KCIIAHCUU U OaHKUPOBAHUS
9THX KJIETOYHBIX MOMYJSIUH MpPeACTaBISETCS BaXKHBIM
IIaroM Ha NYTH K pa3paboTKe HOBBIX ayTOJIOTHYHBIX,
UMMYHOJIOTHYECKH COBMECTUMBIX TPAHCIJIAHTATOB JIS
KJIIMHUYECKOTO MPUMEHEHHUS.

Hamu pa3paboTaH MeTo] IOCIEI0BAaTEeILHOIO BhIEIIe-
HUSL, KYJIBTUBUPOBAHUS U KPUOXPAHEHHUS ABYX TUIIOB KJIETOK
13 OZHOTO ¥ TOTO e o0pasna myrnouynoro kaHatuka: HUVEC
U $puOpob1acTOnoIOOHBIX KICTOK MYIOYHOTO KaHATHKA.

INomy4eHHbIe KyabTYphl COCTOSUIM M3 IUIACTUK-are3UB-
HBIX KJIETOK AMIUIOMIHOTO KapHOTHIA C BBICOKOW IPOJIH-
(bepaTUBHOI aKTMBHOCTBIO, IIPOCIEKEHHOH B TeueHHe 4-6
naccaxeil. @ubpodiaacTonogo0HbIe KIETKH 3HKCIPECCU-
pOBaJIM BUMEHTHH, KoJulareH 1 u 4 THIIOB, anb(a-aKkTHH, HE
skcnpeccupoBasin CD45, CD11b, CD14, o6naganu HU3KOU
akcrpeccueit anturenos ructocopmectumoctd. HUVEC npu
KYJIbTUBUPOBAHUM MMENU XapaKTEPHBIH IS SHIOTEIHO-
nUTOB (EHOTHUII, IKcTpeccupoBanu pakrop Gon Buie-
Opanna u GopMupoBaIK TyOyJIsIpHBIE CTPYKTYpHL. Brinenen-
HBIE TUIBI KJIETOK OBUIN IOJBEPTHYTHI IITUTEIBHOMY KPHO-
KOHCEPBHUPOBAHUIO U Pa3MOPO3KE C COXpaHEHHEM Mopdo-
(YHKLIMOHAIBHBIX CBOWCTB.

TakuMm o0pa3zoM, mpeaaraeMblii HAMH METOJ TOCIIEI0-
BaTEJIBHOTO BBIICICHUS MO3BOJISIET MOIY4aTh U COXPAHATH
JBa JOIOJHHUTENBbHBIX THUIIA KJIETOK M3 OJHOro obpasua
MIyIOYHOTO KaHaTHKa (IIpH 3TOM HE IMPEeNATCTBYS Tpajau-
IIMOHHOMY OaHKMPOBAaHHIO NMyNOBUHHON KpoBH). Ilosyuen-
HbIC KJIETKH MOTYT NPUMEHITHCS AJIS JICUEHUS Pa3IMYHbIX
3a00J€BaHUI B paMKax ayTOTpaHCIUIAHTAI[UU, PacIInupss
BO3MOXHOCTH 0aHKOB II€PCOHAJIBHOIO XPaHEHUS M TaK
Ha3bIBAEMOH «OHOJIOTHYECKOH CTPAaXOBKM».
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The problems of rejection, immune suppression and
selection of immune compatible tissues and organs for
transplantation are the basic ones in contemporary trans-
plantology. Recently there has been an active search of
new sources of biomaterial, application of which will enable
to overcome these limitations. One of the most promising
approaches is the transplantation of autologous cells,
therefore nowadays more and more attention is paid to the
tasks of banking and storage of autologous cells and
tissues. For instance, hemopoietic stem cells of cord blood
procured during the birth of a child are applied as autolo-
gous grafts for successful treatment of more than 50 disea-
ses, among those are various forms of leucoses, immune
deficient states efc.

Umbilical cord is the structure where the cells of mesen-
chymal origin are comprised, e.g. fibroblasts, endothelial
cells of umbilical vein (HUVEC). It is known that fibroblasts
may be used for treating burns, scar skin defects, and
HUVEC due to their high proliferative potential can be
applied for revascularization of the tissue underwent the
ischemia. Therefore the designing of the protocols of isola-
tion, cultural expansion and banking of these cell popula-
tions is an important step on the way to the developing of
new autologous, immunologically compatible grafts for
clinical application.

We have developed the method of sequential isolation,
culturing and cryostorage of two cell types from the same
sample of umbilical cord: HUVEC and fibroblast-like cells
of umbilical cord.

The obtained cultures comprised the plastic-adhesive
cells of diploid karyotype with a high proliferative activity,
traced for 4-6 passages. Fibrolast-like cells expressed vimen-
tin, collagen of the 1% and 4" types, alpha-actin, and did not
express CD45, CD11b, CD14, possessed low expression of
histocompatibility antigens. HUVEC during culturing had
the characteristic for endotheliocytes phenotype, expressed
the von Willerbrand factor and formed tubular structures.
Isolated cell types were subjected to long-term cryopreser-
vation and thawing with preserving morphofunctional pro-
perties.

Thus the proposed by us method of sequential isolation
enables to obtain and preserve two additional cell types
from one sample of umbilical cord (herewith with no
preventing to the banking of cord blood). The obtained
cells may be applied for treating different diseases within
the frames of autotransplantation with extending the
possibilities of personal storage and so-called “biological
insurance”.
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