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HOBBLIE ACTMEKTbI PABPABOTKA UHOY3UOHHbIX NPEMAPATOB
HA OCHOBE KPUOKOHCEPBMPOBAHHOWU KOPOOBOWU KPOBU

Babuiuyk JI.A., 3yooe I1.M., Pazanues B.B., 3y6oea O.J1.
Huemumym npobnem kpuobuonozuu u kpuomeouyunol HAH Yikpaunot, 2. Xapokos

Pestome.  Dipghexmuenocmo  KIUHUYECKO20  NPUMEHEHUS  KPUOKOHCEPBUPOBAHHbIX NPENnapamos  Kopoosoil
Kpogu, coOoepiicaujux 2eMonoImudeckue Cmeonoesie KIemKu, Onpeoensiemcs He mMonbko O0CMamoYHbiM
UX  KOIUYeCmBOM, HO U  COXPAHEHUEM CMPYKMYyPHO-(YHKYUOHANLHOT NONHOYEHHOCMU KIEemOK nocie
pasmopadcusanus. Ha ocnosanuu npoeedennwix uccnedosanui 6ul pazpadoman Menoo KpuoKoHCepsuposans
A0POCOOEPICAUUK KNeMOK KOPOOG6OLl KPOGU 6 Aymoniasme, OCHOGAHHbIIL HA NPUMEHEHUU KPUONPOMEKmopd
JAMCO u nosoit wemvipexsmannoii npoepamMmsl 3aMOPAdNCUBAHUSA, HIMO NO3BOIUIO CHUUMb IPPEKMUsHYIO
rxonyenmpayuio JIMCO 0o 5% u munumuszupoéams ompuyamensHoe 6030eticmeue Qu3UKO-XUMUYECKux
hakmopoe KpuOKOHCEPBUPOBANHUS, 0OECNeYUBas NPU YMOM 6bICOKYIO COXPAHHOCMb U HCUIHECNOCOOHOCb
(pakyuu mononykieapos u 2emonodmudeckux cmeonoevix CD34+-knemox, a makaice 6uo102U4eCKU AKMUBHBIX
KOMROHEHMOG NNa3Mb.

Knwouesvie cnosa: kopoosas kpoew, s0pocodepaicaujue KNemxu, Cmeon06bie 2eMOROIMULECKUE KIEMKU, KPUOKOH-
cepeuposare.

B Hay‘[H()ﬁ Me}lPILIMHCKOﬁ JITeparype BCe Gosble MOABISETCS paﬁOT, YKa3bIBalOIUX Ha BQ)Q)EKTMBHOCTB
ucnonb30Banms KopaoBoit kposH (KK) st nevenns pasnnunbix 3a6osneBanuii [ 1, 2]. [TprdyeM B KIIMHAYECKHX LENSIX
MOTyYT MCHOJIb30BaThes Kak HesbHas KK, Tak u otenbHble ee komnoHeHTsl. OcobennocThio KK spisiercs 1o, uto
OHa 6orara He3peJibIMU CTBOJIOBBIMHU KJIETKAMHU-TPE/ILIECTBEHHNKAMH, KOTOPbIE HE BOCTIPHHUMAIOTCS OPraHn3MOM
KaK qy)XepoJHble 1 He TPeOyIoT HHAMBUIYaIbHOTO MOA00pA KakK B CIIyyae reMONO3THYECKUX CTBOIOBBIX KIIETOK,
BbIJIEJICHHBIX U3 KOCTHOro Mo3ra [3]. Ceayer ykasarb Ha TO, uTo ruiasma KK siBisieTcst y HHKanbHOIM GHOTOrnyecKi
aKTHBHOI cyOcranumeii. Eif mpucy BeIcOkuii ypoBeHb BUTAMHHOB, MUKPO3/IEMEHTOB, BHICOKAs TOPMOHAIbHAS
HACBILIEHHOCTb. OCOOEHHOCTSIMU KOPAOBOT KPOBH sIBIIsieTCst Hanmuune 6osee 60 crienupnyecknx MmiaueHTapHbIx
6ekoB, TOPMOHOB, IINTOKHHOB, MHTEPJIEHKUHOB  1p. Bee aTn BemecTsa npeicTaBsAioT coboit Guonornueckn
AKTHUBHBII KOMIUJIEKC, HeOGXOﬂMMbIﬁ JUTSA pasBUBAIOLIETOCS OpraHu3Ma M MOryT TakKe HOpMallu30BaTh obmeH
BELIECTB NP BBEJICHUH BO B3POCIIbIil Opranusm [4].

PaspbiB BO BpeMeHH Mexay MoMeHTOM 3arotoBkd KK i BBeaeHHEM B OpraHu3M peLMINEHTa ONpeelnseT
HEOOXOMMOCTb MPUMEHEHHs TEXHOJIOINi KPHMOKOHCEPBUPOBAHMS, MO3BOJSIOUMX JUTHTENLHO COXPAHSTh
MartepHal B OHONOrHYeCKH MOJTHOLEHHOM COCTOSTHHH.

B cB3M C 3TMM LeJbIO JAHHOTO WCCIEOBAHMs SIBHIACH pa3paboTka MeToJa KPHUOKOHCEPBHPOBAHHS
sapocozeprkaiix kietok (SICK) kopZioBoii KpoBH B ayToIIa3Me ¢ COXPAHEHHEM CTPYKTYPHO-(yHKIHOHAIBHOI
TIOJIHOUEHHOCTH CTBOJIOBBIX M'€MOIO3THYECKUX KIIETOK U OHOJOrMUECKHM AKTUBHBIX KOMIIOHEHTOB I1J1a3Mbl.

MATEPUATbI U METOAbI

C6op KK nponsBoamiu nociie nomydeHns HHGOPMUPOBAHHOTO coracus y GepeMeHHOiT, KoTopas mpoxXoania
TIIATE/IbHbII J0PO0BOI CKPUHUHT HA HAJIMYME MPOTHBOMOKazaHuii k JonopeTBy KK.

Dxkcdy3nio KpOBH OCYIIECTBIAIM 3aKPBITHIM CMIOCOOOM B CHCTEMY /sl 3a00pa KpOBH € 25 MJT aHTUKOATY/IAHTA
nu3 nynoqﬂoﬁ BEHBI ITPU €CTECTBEHHBIX POAAX MOCJIE POKACHUSA pe6eHKa W OTJACJICHUS €ro OT MJIALEHTBI 3A)KHMOM.
Cpennnii 06bem nomyuennoit KK B onnom o6pasue cocrapisin 8020 mit.

Boinenenne dpaxuun SICK u3 KK npoBoamiu MeTosoM ceaMMmeHTaluu B pactBope aekcrpana J[-60. B
KayecTBe KpHompoTekTopa ucrnonb3oBamu JMCO B KoHeuHoii KoHueHTpaunn 5%. KpuokoncepsupoaHne
KJICTOK TPOBOAMIIN B 3aMopakuBarenie ¢pupmbl Cryosan Mo crneunanbHo pa3paboTaHHOI HaMH YeTbIPeXdTamHoil
mporpamme.

KonnuectBennslit cocraB coxpannbix SICK KK ouenuBanyu cranaaptHbiM MetonoM. DeHOTHNIMPOBAHNE
SICK (CD45") kopaoBoii KpoBH, B ToM umncie 1 remonostuyeckux (CD34"), a Takke UX xKHU3HECTOCOOHOCTH
(¢ ucnonb3oBannem duyopecuentnoro JIHK kpacutens 7-AAD) 10 u mociie KpUOKOHCEPBHPOBAHUS
MPOBOJMIIOCH METOAOM MPOTOYHOM LUTOGIyopuMeTpun Ha nporouHom uutomerpe FACS Calibur ¢pupmbl
Becton Dickinson (BD) (CILIA) ¢ ucnonbs3oBannem pearentoB BD no mexxaynapoanomy ISHAGE nporokouty.
buonoruyeckn aktuBHbIE BelecTsa miasMbl KK u3Mepsnn ¢ MCnonp30BaHHeM TECT-CUCTEM «ANTBKOP-01O»
(C.-ITetepOypr).
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PE3YJIbTAThI

C uenbio yAaaeHus 3pUTPOLMTOB Ais AanbHeiiero 3amopaxnsanuns KK ucnons3opanu nonurmokus (J1-60),
TaK KaK OH MMEET PsiJl NPEeNMYILECTB Nepel APYyruMH BellecTBaMu ((UKOJLI, JKeNaTHH, THAPOKCHITUIIKpaXMa
u ap.), npumenstommmucs s Bbiaenenns SCK KK. ITonumiokut, Bo-nepBbiX, SBISETCS JIErKO JOCTYIHBIM
CTaH/J1apPTHBIM NPENapaToM, WHPOKO UCHONb3YEMbIM B TPAHC(Y3HONOrUU 1 He TPeOYIOLIMM OTMbIBAHUS KJIETOY-
HOIT B3BECH MEpe/l ero MPUMEHEHHEM; BO-BTOPBIX, MONMITIIOKHH, KaK i ayTonornyHas nnasma KK, sensercs nau-
Goree GnaronpusATHOI cpenoit st Gpynkuuonnposanns ACK KK.

Amnanus coxpannoctu SACK, BbiaeneHnbix ¢ npumenenueM JI-60, nokasan, 4To AaHHBIH METOJ MO3BO-
nsiet Bbiaenath 10 80% SCK u3 I1K (B ToM 4uclie M reMONOITHYECKUX) H HE TMPUBOJUT K CHUIKEHHIO
UX Ku3HecnocoOHocTH. CliesyeT TakKe OTMETHTb, YTO JAHHBIH METO MO3BOJIAET NPAKTHYECKH TOIHOC-
THIO COXPAHHTH KOJMYECTBEHHbIN U KaueCTBEHHBIIT cocTaB MOHOHYKeapoB 1K (B TOM uncie u CTBOIOBBIX
(CD34%) knetok).

B cBs3H ¢ HEOOXOAMMOCTBIO CO3/1aHNs GAaHKOB KOPIOBOI KPOBH M MONyUYEHHBIX M3 Hee KJIETOYHBIX npenapa-
TOB pa3paboTKa HOBBIX METOJI0B KDHOKOHCEPBUPOBaHHUs KOP/IOBOH KPOBU ABJISAETCA OYEHb aKTyasIbHOM Npobiie-
Moii. B Hacrosiiee Bpems LHPOKO HCMOJIb3YEeMbIM METOJI0M /IS KPUOKOHCEPBUPOBAHMUS SAPOCOASPKALLNX Kile-
Tok [IK siBnsiercsi ucronb3oBanue B kadectBe kpuomnporekropa IMCO B koHeuHO#l koHueHTpauun 7,5—-10%.
Opnako JIMCO nomkeH ynanstbes nepej MH(y3ueii B cuity cBoeil TOKCHUHOCTH. YaJleHue KpHOMPOTEKTOpa
NOC/Ie Pa3MOPAKMBAHMS KJIETOUHON B3BECH CYIIECTBEHHO YCIIOXKHSET MPOLEIYpPy MOJyYeHHs KaueCTBEHHbIX
JIEKOHCEPBHPOBAHHBIX KJIETOK M MPHUBOIMT K MOTEpe 4acTh K1eTok, B Tom uncie u I'CK (1o 20%), B mporec-
Ce OTMBIBAHMs U IJIA3Mbl, YTO B CBOIO OUYEPe/lb CHUIKACT KIMHUUYECKY0 dpdexTnBHocTh npenaparos KK. B cps-
31 C BBILIEH3NIOXKEHHBIM 17151 kprokoHcepupoBanus CK KK neobxomumo ucnons3osars JIMCO B MuUHHMAITB-
HO JIOMYCTUMBIX KOHIEHTPALUSAX, YTO MO3BOJIUT BBOIUTH KJIETOUHYIO CYCNEH3HIO PelMIINeHTaM 6e3 OTMbIBaHUS
OT KPHOMPOTEKTOPA.

PaspaoranHasi HAaMH YeThIPEXdTaNHAas MPOrpamMMa 3aMOPAXKHUBAHKS B COYETAHUH C XOJIOA0BOIT 00paboTKOi
CYCIeH3HH Tepe]l 3aMopakiBaHueM [5] no3Bonuiaa cHU3UTE KoHueHTpauio JIMCO 1o 5% u monmyuuts nocie
Pa3sMOpaKNBAHMs BBICOKUI MPOLIEHT KU3HECTIOCOOHBIX KIIETOK (10 85% CD45" 7TAAJL 1 10 98% CD347AA T
-K1eTok) (puc. 1).

°
>
T100 10' 102 10° 104 %100 1ol 102 108 104
TAAD - 7AAD
Quadrant Statistics Quadrant Statistics
X Parameter: 7AAD (Log) X Parameter: 7AAD (Log)
Y Parameter: CD45 FITC (Log) Y Parameter: CD34 PE (Log)
Quad_Events % Gated Quad_Events % Gated
T UL 37748 85.16 TUC 257 9809
UR 6571 1482 UR 5 191
w 8 002 w 0 000
R 0 000 R 0o 000

Puc. 1. YKusHecnocobHoctb CD45*- n CD34*-kneTok nocne kpuokoHcepsuposaxus ¢ IMCO

Cuexyer Mog4epKHYTh, YTO CHHKEHHE JKH3HECoco0HocTH 06meit momyasiuun CD45%-k1eTok npowcexo-
JIAT B OCHOBHOM 32 CUET IPaHyJIOLHTOB, XKH3HECIIOCOOHOCTb KOTOPBIX cocTaBisieT 69,8+3,7%. usnecnocodHoCTh
MOHOHYKJIeapoB cocTasinseT 94-98% (puc. 2).

J11st M3ydeHnst BIUAHIS KPHOKOHCEPBUPOBAHMUS MO Pa3padOTaHHOMY METOy Ha COXPAaHHOCTb OHOIOrHYECKN
AKTHBHBIX BELIECTB MJIa3Mbl KOPIOBOI KPOBH B CIIEIyIOLIEH CEpUH IKCTIEPUMEHTOB ObIIO MPOBEIEHO ONpe/ere-
HHUE COZIePXKaHNs THPOKCHHA, TPUHOATHPOHMHA, THPEOTPOIHOTO FOPMOHA, TECTOCTEPOHA U asb(haderonporenHa
METO/10M MMMYHO(DEPMEHTHOTO aHaNN3a.
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Puc. 2. XusHecnoco6HOCTL Nonynsuuii AApocoAepaLLnx KreTok nocrne pasmopaxusaHus

Tabnuua
CopepxaHue 6MONOrMYeckn aKkTUBHLIX BEWECTB B NNa3me KOPAOBON KPOBU nocne ¢
KPUOKOHCEPBUPOBaHUs

BKcnepuMeHTanbHble rpynmbl Tec::ﬂ:;’ o4, Tpnnoﬂmfonnn, TupokcuH, (nM/1) T;';?J:‘?TGZ')“ u-tbe‘[;rg;g‘remu,
KoHTponb (aoHopckas nnasma) 0,5-2,2 1,2-2,8 60-160 0,54,0 0-10,4
HatveHas nna3ma KkopfoBoWi KpoBU 5,0+1,37 1,1+0,46 65,2+£17,35 4,7+2,86 33004780
Mna3ma kopaoBoit KpOBM Nocne
KPMOKOHCEPBUPOBaHNS 4,8+1,25 1,1+0,38 61,3£14 47 4,6+1,97 2950+670

Bbiio nokaszano (Ta6ﬂ.), YTO 3aMOpaKUBaAHUE HE MPUBOJAUT K UBMCHEHUAM COACPIKaAaHUA UCCIICYEMbIX 6uono-
TUYECKH aKTUBHBIX BELICCTB IJ1a3Mbl.

BbIBOO

PaspaGorana Texuonorust kpuoxoncepsuposanus SICK kop1oBoii KpoBu B ayToIuiasMe ISl KIMHHYECKO-
TO NPUMEHEHHs, KOTopas Mo3BoJseT CHU3UTh dddexTnuBHyIo koHnenTpauuto JIMCO no 5%, obecneunBas npu
5TOM BBICOKYIO COXPAHHOCTb M JKH3HECTIOCOOHOCTb (DPAKIMN MOHOHYKJIEAPOB M TEMOMOITHYECKHX CTBOJIOBBIX
CD34*-k1n1eTok, a TaKke GHONOrHYECKH aKTHBHBIX KOMITOHEHTOB T11a3Mbl.
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HOBI ACMEKTU PO3POBKN IHOY3[I7IHVIX NPENAPATIB

HA OCHOBI KPIOKOHCEPBOBAHOI KOPAIOBOI KPOBI

Badiuyk J1.0., 3yo0e I1.M., Pasanuee B.B., 3ybosa O.J1.

Pesome. EQexTHBHICTb KIIHIYHOTO 3acCTOCYBaHHS KPIOKOHCEPBOBAHMX MpENapariB KOPAOBOI KPOBi, sKi MicTATH
reMONoeTHYHi CTOBOYPOBI KJTITHHH, BU3HAYAETHCS HE TLIBKH 10CTATHBOKO IXHBOIO KiJIbKICTIO, aJie if 30epEIKEeHHSIM CTPY KTy PHO-
(byHKILOHATBHOT TIOBHOIIHHOCTI KJIITHH T1icis po3MoposkyBanHs. Ha mizcrasi npoBeieHux J10ciiukeHb OyB po3pobieHnit
MeTO KPIOKOHCEPBY BaHHSI SIIPOBMICHHX KJIITHH KOPI0BOT KPOBi B Ay TOM/IA3Mi, 3aCHOBAHHIT HA 3aCTOCY BaHHI KPIOMPOTEKTOpa
JIMCO Ta HOBOi 4OTHPHLOXETAMHOI MPOrPaMH 3aMOPOXKEHHS, 110 J03BOJIMIO 3HU3UTH edeKTHBHY KoHleHTpauio JIMCO
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0 5% i minimisyatu HeratuBHMii BIUIMB (hi3MKO-XiMiuHMX (aKTOpiB KpiOKOHCEpBYBaHH:, 3a0€3NEUyOUN TPH LBOMY
BHCOKY 30€peKeHiCTh Ta JKUTTE3IaTHICTh (paKilii MOHOHYKJIeapiB Ta reMonoeTnyHuX cToBOypoBux CD34 -KkuiTHH, a TakoK
6i0I0riYHO AKTUBHUX KOMIOHEHTIB TJIA3MH.

Kouosi cnosa: kopoosa kpos, s0poemicui kiimunu, cmoebyposi cemonoemuyni Kaimunu, Kpiokoncepeyeanis.

NEW ASPECTS OF DESIGNING INFUSIVE PREPARATIONS BASED ON CRYOPRESERVED CORD BLOOD

Babijchuk L.A., Zubov P.M., Ryazantsev V.V., Zubova O.L.

Summary. Efficiency of clinical application of cryopreserved cord blood preparations containing hemopoietic stem cells
is determined not only by their sufficient amount but also the preservation of structural and functional post-thaw integrity of
cells. Due to the performed studies the cryopreservation method for cold blood cells in autoplasma was designed. This method
was based on application of DMSO cryoprotectants and new four-stage freezing program, which allowed the reduction of
effective DMSO concentration down to 5% and minimization of negative effect of physical and chemical cryopreservation
factors, by providing herewith a high survival rate and viability of mononuclear and hemopoietic stem cells CD34" fractions
as well as biologically active component of plasma.

Keywords: cord blood, nucleated cells, hemopoietic stem cells, cryopreservation.
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