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OPUI'MHAJIbHbIE NCCIEOOBAHUA

Pa3paboTka onTumarnbHbIX METOOOB KPUOKOHCEPBUPOBAHMS
KPOBETBOPHbIX KIETOK MYNOBMHHOM KPOBW YenoBeka
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KnioueBbie cnoBa: nyrnoBMHHaA KPoOBb, reMONO3TN4YEeCKne
CTBOJI0BbIE KNETKW, KPMOKOHCEpPBaLWA.

Llerbto naHHoro vccnenoBaHvis ABvack paspaboTtka criocoba
c60pa, thpakyMoHVPOBaHWS MyrioOBUHHON KPOBY M KPUOKOHCEP—
BUPOBaHWS reMOorno3TUHECKUX CTBOMOBLIX KneTok. OTpaboTaH
criocob c6opa rnyrnoBUHHOW KPOBW B CTPOEHHbLI KOHTEHep
Fenwal, Baxter. PaspabotaHa MeToauvka bpakLMOHNPOBaHNS
MyrNnoBUHHOWM KPOBY C VCMOSIb30BaHWEM NovriokuHa. OTpa—
60TaHa MeToaMKa KPYOKOHCEPBMPOBAHWUS reMOono3TUHecKmX
CTBOJI0BbIX KIETOK C ucrnonk3oBaHnem 5% pactsopa JMCO B
COYETaHWN C MOTUITIIOKUMHOM 1 3aMOPaXUBaHWA B Napax Xvg—
KOro a3oTa npu rnocTosHHOV CKOPOCTY oxnaxzaeHvisi. CospaHa v
MpOTECTVPOBaHa KOMMbIOTEPHAas! 6a3a AaHHbIX /1 XpaHeHUs
vHghopmaumm 06 06pa3uax nyroBUHHOV KpoBy. Pa3paboTaHHbie
METO[VKY MOTYT BbITb YCrELLIHO MPYUMEHEHbI 7151 3aroTOBKM, [/i—
TE/bHOr0 XPaHEHWS] FreMOro3TUHECKMX CTBOIOBbIX KITETOK r1yro—
BWHHOW KPOBW C rocCriefyoLevi TpaHcrnaHTaumeri 60bHbIM,
CTPafaroLLMM OHKOSIOrMYECKUMY 3a601eBaHVISIMU.

BeepgeHue

B HacTosLee Bpemsi 3HaYMTENLHO BO3POC MHTEPEC K My—
nosuHHon kpoBu (K] kak K anbTepHaTUBHOMY UCTOYHUKY
pPenonynMpyrLLMX reMomnoaTuYeckmx cTBonoBbix knetok (MCK),
npurogHomy ansa TpaHcnnaHTaumm [1, 21.

Brepsble TpaHcinaHTauma NCK, nony4eHHbIx 13 MK cectpobl
(cnbnuHra), 6eina NnponssefeHa B 1988 rogy wecTuneTHeMy
pebeHky, cTpagatoLLemy aHemuen PaHkonm [3]. K HacToswemy
BPEMEHN No BCeMy mupy nponssefeHo 6onee 2000 Hepop-—
cTBeHHbIX 1 6onee 400 pofCTBEHHLIX TpaHCMNaHTauun CTeo—
noBbIx knetok MK kak getsam, Tak n B3pochbiv [4-71].

Vicnonb3osaruve MK ana TpaHcnnaHTaumm UMeeT psag npe—
MMYLLIECTB MO CPaBHEHWIO C Apyrumuy nctodHmkamm MCK [1, 8]

1. C6op NK — 6e3onacHas, TEXHNYECKN NETKO BbINONHUMas
npoLenypa, He MPefcTaBnaoLLas yrpo3bl AiA 300P0Bbs MaTepn 1
HOBOPOXX[EHHOro 1 He TpebyroLLan obLLern aHecTesnn npu cbope.

2. 06pasubl MK, HaxogaLmMecs Ha AMTENbHOM XpaHeHUN
B KpvobaHkax, TunnpoBaHb! no HLA—cucTeme 1 MoryT 6bITb cpasy
MCMONb30BaHb! Ans TpaHcnnaHTauum. Takum 06pasom, UCKYa—
tOTCS 38AEP>XKV, BO3HMKAIOLLME NPK Novcke, cbope 1 TMIMpoBa-—
HUM KOCTHOrO MO3ra A0oHOPa, KOTopble MOryT 6bimb haTansbHbIMM
Onst 60MbHBIX 3110KaYeCTBEHHLIMU 3a601EBaHNSAMM KPOBM.

3. YBenunumsaeTtcqa BepoATHocTb noabopa CK pepkmx
HLA-TvnoB gns TpaHcnnaHTaumm NnpeacTaBuTeNsiM 3THUHECKUNX
MEHbLUNHCTB.

4. 3Ha4nTenbHO CHUXKAEeTCH PUCK Nepeaaqy HeKoTopbIX na—
TEHTHbIX MHEKLMIA, NepefaBaeMblX TPAHCMUCCUBHBIM MYyTEM.

5. MHorumm aBTOpamMu oTMeYeHa adtheKTMBHOCTb MCMOMb—
30BaH1s 4aCTU4HO COBMECTUMBbIX M0 HLA-TUNy TpaHcnnaHTaToB.

6. YacToTa pas3BuTLS U TAXECTb TEYEHUS «peakLmmn TpaHc—
nnaHTaT NpoTmB xo3avHay npu TpaHcrnanTauum CK MK Huxe,
4Yem Mpv TpaHcnnaHTaumMm KOCTHOMo MO3ra.

7. TosBnaeTcsa Hegoporas doopma 61onorMYeckoro cTpaxo—
BaHWA XW13HW B CBA3M C BO3MOXXHOCTBI MCMOMb30BaHNA KNETOK
MK B Ka4ecTBe ayToNorn4yHoro TpaHcnnaHTaTa.

MpuHUMNansHeIM HegocTaTkoM MK MoXHO cymTaTh Manoe
konuyecTso ['CK, mony4aembIx Npy eAnHNYHON 3aroTOBKE, a Tak—
>Ke HEBO3MOXHOCTb NoBTOpHOro cbopa [2, 9,101

MoaTomy oCcHOBHbBIMM 3apadamu npu 3aroToBke K aensaoTeA
cnepytoLe.

1. Cb6op makcmumansHoro obbema K.

2. MakcumanbHoe BbigeneHne SapocofepXaLlmx KneTtok
(ACK) na MK.

3. CoxpaHerve xun3HecnocobHocTy MCK Ha Bcex atanax.

o Ha4ana cbopa K 6epemeHHasn XeHLLMHa JomkHa faTb Co—
rnacvie Ha cbop 1 xpaHeHve NyrnoBMHHOM KPOBY ee HOBOPOXAEH—
Horo pebeHka. TLlaTensHO 13y4aeTca COMaTUHECKUI, aKyLLepc—
KO—TVHEKONOrNYeCcKuin 1 CeMeHbIi aHamHe3 y 6epemMeHHol ans
BbIABMNEHVA BO3MOXHbIX FEHETUHECKMX HAapYLLEHW 1 MHheKLn—
OHHbIX 3abonesaHuii, NepefaloLLMXCa remaToreHHsIM nytem [2].
Kaxxpgyto 6epemeHHyto 06s3aTensHO 06CneaytoT Ha HOCUTENBLCTBO
HBs-Ag, Hann4ve aHTuTen k Bo3byautensam renatuta C, B4Y-
nHdhekumm, cudmnmca, T-KNeTo4Horo nerkosa YenoBexka u LnTo—
MeranoBupycHom nHpekumn. Mpn BbISBAEHUN NONOXUTENBHbIX
ceponornyeckmx peakumn y 6epemenHon céop NK He nposoguTes.

C6op MK ocyLuecTBnseTcs nocne poxaeHna peberka, koraa
nnaLeHTa eLle HaxoaUTCH B MONOCTW MaTKW, WA Nocne poxae—
HVA Nocnefa, a TakXe BO BPeMs ornepauuy Kecapesa CeveHus.
CyLLecTBYOT 3aKpbIThbIi 1 OTKPbITLIN cnocobbl 3aroToBkuy MK [2,
111. Mpw otkpeITom crnocobe cbop MK ocyLLecTBRSETCA B KOHTEN—
Hep, aHTVKOoarynaHT B KOTOPbIN A06aBnsoT BPYYHYIO HEMocpea—
CTBEHHO Mnepeq 3Kcdyaner, YTo yBENMYNBAET PUCK MUKPOBHOM
KOHTaMuHauuu, nony4aemoro maTtepuana. [pu ncnonssosa-—
HVK oTKpbIToro cnocoba cbopa MK MrkpobHaa KoHTamuHaums
oTmedaeTca B 12,5% — 30 % cny4aes [1, 11]. B ceaan ¢ atum, B
HacTosILLEee Bpems B 60MbLUMHCTBE 3apybexxHbIX KNMHMK Ansa cbo—
pa MK necnonbaytoT cneuvaneHble 3aKpbiTble TPAHCHY3nOHHbIE
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Tema BbiNyckKa: nNynoBuHHaaA KpPoBb

CWCTEMbI, COEPXXaLLMe aHTUKoarynaHT (renapvH, KUCNOTHbIA—
untpaT-gekcTposa (ACD), untpat—chocthat—nekctposa (CPD),
nnn umtpaT—docaT-aekcTpo3bl — ageHvHa (CPDA)), n ocHa-—
LLIEHHbIe ApeHaxkHom urnow [2]. PUcK MMKpPOBHOM KOHTaMUHaLIMN
npw 3akpbITom cnocobe 3abopa NK coctaenseT nuwb 3,3%[121.
Kpome Toro, cpepgHuii 06bem nony4aemMorn KpoBuM Mpuv 3aKpbITOM
crnocobe cbopa Heckonbko Bbille 1 coctaenaeT 70-80 mn [11],
B TO Bpems Kak npu oTkpbitom — 60-70 mn [2, 111.

No paHHbIM nuTepaTypbl, 06bem nonydaemon MK moxeT
3aBUCETb OT MHOMMX (hakTOPOB, TakMX Kak Macca Tefna HoBO—
POXAEHHOrO, BPEMS NMEPEeceYeHs MyrnoBuHbI, CPoK BepemMeH—
HOCTW, onnHa nynoBuHbI [8].

Bpems HanoxxeHust 3aXKMMOB Ha MyrnoBUHY NMOce PoXaeHUs
pebeHka MMeEeT BblpaXeHHOoe BNMAHWE Ha 0bbem nony4aemon
K. F. Bertolini et al. nokasanu, 410 ecnv NynosmHa KNEMMUpY—
etca B TedeHne 30 cekyHf nocne poxaeHnsa pebeHka, To 06bem
cobrpaemon KpoBUM B CpeAHeM cocTasnaeT 7 7+23 mn, a ecnn
noaxe 30 cekyHA, To 06bem nonyyaemon MK ymeHbLUaeTes Kak
MUHUMYM BABoe [12]. OnybnmkoBaHHblE AaHHblE OMbiTa He—
CKOSMbKMX YHPEXAEHWI NOoKasanu, 4To nepexaTve nyroBuHbl 1
3abop MK Bo BpeMs 0TX0XAEHWS MNaLeHTbI (Mpy 3TOM MCronb3y—
€TCS CXKMMatOLLIEe AeNCTBME COKPALLAIOLLIMXCA MbILLIL, MaTKK) No—
3BonAeT 3abpaTb GonbLmnin 06bem MK (B cpegHem 90-100 mn),
Yem nepexaTtive MynoBuHbI 1 3a60p KPOBY MOCHE OTXOXAEHUS
nnaueHTbl (06blvHo okono 50-60 mn) [14, 19].

YuutbiBaa manble konuyecTsa K B eguHndHom o6pasue psag
aBTOPOB PEKOMEeHAYeT 1crnonb3oBaTb 06bemM nony4verHHon MK
L5 PELLIEHMSA BOMPOCa O Lienecoobpa3HoCTU AanbHerLLEero xpa—
HEHWA 1 UCNONb30BaHWA BuoMaTeprana onist TPaHCMIaHTaLUuUM.
CornacHo nx pekomeHpaumsam, 06bemMbl cobrpaemoi KpoBy Me—
Hee 40-45 mn nognexart Bbibpakoske [16, 20]. Oioccenspop-
thekmin 6aHk HeTkopg ¢ 1997 ropa cobupaeT TonbKo eanHULbI
KpOBW, MOTEHLMaNbHO NPUrofHbIe Anst TRAHCMNaHTaUMm naumeH—
Tam BecoM 50-70 kr n uverome obbem He meHee 80 mn [171].

Mo onbiTy BonbLUMHCTBA MCCnedoBaTeNen peako yaaeTcs
nony4nTb 06pa3ubl MK 6onee 100 mn. MakcumanbHbI Xe 06bem
MK, no paHHbIM nuTEepaTypbl, MoXeT cocTaBuTb Ao 200 mn [8].
OpHoi 13 ocHoBHbIX 3apay nNpu 3abope NK aBnaeTcs makcu—
MarnbHO BO3MOXHbI €€ 06beM.

KprokoHcepsuposaTs K MoxHo 1 6e3 npensapuTensHon
06paboTky. OgHaKo 3pUTPOLMTBI 1 FPaHyNoLMTLI NpKY 3aMopa-—
XXUBAHUM 1 Pa3MOPaXXMBaHNUN NMN3MPYKOTCS, U NPOAYKThI N13nca
MOryT Bbl3blBaTb HeBNaronpuaTHbIe peakumn y peumnnmeHTa.
Kpome 3Toro, aputpoumThl MOryT HbiTb HECOBMECTVIMBI MO 3pUT—
poumnTapHbIM aHTUreHam (ABO v Rh) ¢ peunnuerTom. Moatomy, a
TaKxe Ana ymeHblUeHnst o6bema 6romaTepuana (3koHoMus Me—
cTa), Nnepeq AonrocpoyHbIM xpaHeHvem NK nposopgaT ee dpak—
LIMOHMpOBaHMe AN BbiAeneHnsa sapocojepxaLymx knetok [2].

C uenbio ymeHbLUeHNs obLlero o6bema KpoBu 1 yaaneHus
3pPUTPOLMTOB 1 rPaHyNoLMTOB AN AabHENLLIEro 3aMopaXmBa—
HVS KNETOK MCMOMb3YHOT PasnunyHble MeTofbl U BELLECTBa Ans
BbiaeneHua ACK, Takne Kak:

1. CemmmeHTaumst XenaTMHoM Wnn MOpoKCU3TUIKpaxMa—
noMm (rpaHynoumThI Npy AaHHOM MeTofe He yaanstotca) [13, 14];

2. Bbigpenenne ACK B rpagmeHTe nnoTHOCTU Ha OCHOBE
thvkonna nnu nepkonna [13];

3. ®PpakumoHunposaHue [NK npu nomoLum LeHTprudyrmposa—
HUA (adhdhexTBEH Onst Hambonee ceexumx obpasuos) [12];

4. JInsnc apuTpoumUTOB XopraoM ammonus [15].

B cBA3u C BbllLecka3aHHbIM, OCHOBHOM 3a4aqver Npy 3aro—
ToBke [K aBnaeTcs obecneveHre HanmeHbLlen notepu CK.
B HacTofLLee BpeMsA B MMpe CyLLECTBYET HECKONbKO METOAMK
c6opa, hpakumonnposanma MK 1 kprnokoHcepeuposaHus MCK.
AKTyanbHOCTbIO A@HHOMO NCCefoBaHNs ABNAeTcA pa3paboTka
MeTofda thpakumoHvpoBaHua MK, a Takxe pexuma 3amopaxu—
BaHWsl, CNOCO6HbIX 06eCneynTb HaMMEHbLLINE NOTEPY KINETOYHO
MaccCbl 1 €€ (PyHKLMOHANbHOM aKTUBHOCTM.

OcHoBHas uenb kprokoHcepBuposaHua MK — coxpaHeHue
Xwn3HecnocobHocTv MCK npu gnnTensHOM XpaHeHUn B ynbTpa—
HM3KMX TemnepaTtypax [21]. 3Tanamn KpMOKOHCEpPBUPOBaHWS
BriomaTepvana SBNATCA: 3aMeLLieHe HOPManbHOM OKpYXar—
Lien cpedbl KNeTky KpronnakTMkoMm; rnybokoe oxnaxneHue
CyCMeH3un KNeTok (3amMopaxuBaHue); ONUTenbHOe XpaHeHue
NpU HU3KKX U YNbTPaHN3KMX TEMMEPATYpax; pasMopaKnBaHue.

Hanbonee onacHbIMM Anst XKM3HECNOCOBHOCTM KNETOK Mpu UX
3aroTOBKE ABMSOTCA 3Tarbl 3aMOPaXmMBaHKA Y pPa3MOopaXXMBaHUs.
Mpu 3amopaxmeanum 'CK 3HaumMTensHas 4acTb UX MOXET
pa3pyLuaTbes. B ocHOBHOM 3T0 NPOMCXOANUT BO BPEMS MEPEXO—
L@ MEXKNIeTO4YHON cpefpl 13 Xugkon dasbl B TBepayto. [Ons
YMEHBLLIEHUS NMPpOLeHTa rmbeni KNeTok MCMonb3yoT crieumanbHble
BellecTBa — KpuonpoTtekTopbl [22, 23, 24]. TpaglunoHHbIA
mMeTof KpnokoHcepsupoBarua 'CK 3aknoyaetcs B gobasne—
Hum OMCO k kneto4Hom cycneHsmmn B KoHueHTpauun 10% un
3amMopaxvnBaHuM B CpedHeM Ha 1 rpagyc B MUHYTY C UCMOMb30—
BaHWEM 3MEKTPOHHOI 0 MPOrPaMMHOr0 3aMopaxnBaTesNs U Xpa—
HEHWEM B XMAKOM a30Te Unn napax xXmakoro asota [25].

[NpoTokonbl kprokoHcepBupoBaHusa ans K B ocHoBHoM 6a—
3MPYHOTCA HA METOAMKAX, YCTAHOBMNEHHBIX 41t KOCTHOr0 MO3ra
1 CTBOMOBbLIX KNETOK Nepudiepuyeckon kposu [26].

PacTBop, ncnonb3yoLwmincs ons 3aLmThl KNeToK Npy Kpruo—
KOHCEPBMPOBAHUM — KPUOUNaAKTUK — AOMMKEH OTBEYaTb Cle—
LytoLmm TpeboBaHnaM: He AoMmKeH BbITb TOKCUYHBIM B KOHLEH—
Tpaumn 2-4 Monb,/ N 1 Nerko NpoHnKaTh Yepes MembpaHy [271].
B HacTosLLEee BpeMsi BO BCEM MUPE B KA4ECTBE KpMogmnakTn—
Ka wwmpoko ucnonbayetca JMCO. OH gokasan CBOH LeHHOCTb
LS KPMO3aLUMTbl PasnmnyHbIX KNeTok 1 TkaHen. Ero BeicTpoe
MPOHMKHOBEHWE B KNETKY MYHVMU3MPYET OCMOTUYECKIIA CTPECC,
a koHueHTpauus 1,5 M (10%) unn MeHbLUas He TOKCKMYHa Ans
KINETOoK, Mo KpanHen Mepe, B TEHEHNE HEKOTOPOro BpemeHu [25].
OpHako, noMmMmo 3aLumTHon dhyHkumm, OMCO B BbICOKMX KOH-
LIEHTPALIMSIX MOXET 0Ka3bIBaTb TOKCMYECKOE AENCTBUE Ha KNETKM
KpOBM, NPVBOAsILLIEE, B KOHEYHOM cYeTe, K ux rubenu. MNoatomy,
B MNOCnefHve rogbl 0TMeYeHa TeHOeHUWst B pa3paboTke onTn—
MasbHbIX METOA0B KPUOKOHCEPBMPOBAHUS KOCTHOrO MO3ra u
knetok MK nyTem coyeTaHns B 04HOM PacTBOpPE HECKOMbKUX
orpaxaarLLUmx BELLECTB pasfnM4yHoro MexaHnm3mMa AencTeums B
HU3KNX KOHLUEHTpaumsx (MHTpauenntonspHoro pacteopa OMCO
N 3KCTPaLEennonsapHoOro pacTeopa rMapokKCcuMaTUnkpaxmana,
anbbymunna) [22, 23, 24]. C. Donaldson et al. [28] nayyanu Bnv-
fIHWE PasnnyHbIX KoHUeHTpaumrn OMCO B codeTaHum ¢ 4% 3K
(B KOHeYHOM KoHLeHTpauun). Vicnonbays koHueHTpaumm OMCO
o1 5% po 10% 1 4% 3K, aBTOpbI NOKa3anu, YT0 COXPaHHOCTb
knetok CD34" npakTnyeckun He nameHsnacb. OgHaKo npu cHU—
»xeHun JMCO c 5% po 2,5%, no nx gaHHbIM, 0TMeYanachk M-
6enb knetok MK ¢ 85,4% po 12,2%. E. Richter et al. npywnmn k
3akno4eHunto, 4to 5% n 10% koHueHTpaummn OMCO c aytono-
rMYHOW CbIBOPOTKOW 0AMHAKOBO 3hheKTUBHbI 4N KPUOKOHCEP—
BupoBanua MK [29]. S. Herold et al. [30] ncnons3osanu kpro—
3aLUMTHBIA PacTBOP, COCTOSLLMI 3 Tpex MHrpeameHTos — OMCO,
04MLLIEHHOr0 YenoBeYeckoro ansbymuHa n cpepbl RPMI (B npo-
nopuum: 1:4:5), KoTopbln NPUBaBNANM K KNETOYHOM B3BECU B 3K—
BMBANeHTHOM COOTHOLEHUN 1:1 (B KOHEYHOW KOHLIEHTpauum
OMCO - 5%). Mocne pasamopaxusaHus coxpaHHocTe KOE-TM
cocTaBuna 6onee 94%. Vlcxons n3 npyBeaeHHbIX AaHHbIX, 0CHOB—
HbIM KpPMOhMNaKTKoM B HacTosiLLee Bpems octaetca IMCO.

IMCO aBnseTca 0THOCUTENTbHO HETOKCUYHBIM BELLIECTBOM /1A
PELMMNMEHTa, XOTS HEKOTOPbIE aBTOPLI CooBLLanM o Hebnaronpu—
ATHbIX PeakUmsAX Npy Hpy3usax 6onbLLMX 06beMOB KOCTHOr0 MO3ra
n nepudpepmyeckmx cTeonosbix knetok [31]. Tokcn4HOCTb
OMCO saBnaeTca nososasucrmoit [32]. BoamoxxHbIMK peakLm—
MW Ha BBeAEHWE ABNAITCA TOLIHOTA, PBOTA, CNacTMyeckme
6011 B X1BOTE, 3aTPYOHEHVE ObIXaHUS, MOKPACHEHNE KOXW ML
1 Wwew, 6papgmkapamsa 1 runoToHus. Kak npaeuno, 3Ty CUMATOMbI
MPOXOAAT camMocTosATeNbHO. [ns NpodinnakTuk TOKCUYECKHX,
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merMHaanble unccnenosaHnAa

MMPOreHHbIX 1 annepru4yecknx peakuuin Bo Bpems TpaHcdy3um
pa3MOopOXeHHOro maTepvana 601bHOMY MPOBOAAT CTaHOapPT—
Hyt0 feceHcnbunmnavpytoLLyto npemeavkaumio [33, 341

Vicxopsa 13 Bbilecka3aHHOro, onsa kpnokoHcepsaumm MK
Heobxogmmo mcnonb3oBaTte AMCO B MUHMMaNbHO [ONMYCTUMBIX
KoHUeHTpaumsax (5%) B codeTaHum ¢ BELLECTBOM, KOTOPOE CaMo
no cebe aBnanock bbl kKprodhunakTkom n 6eino 6bl Hanbonee
6naronpusTHon cpepon anst ACK, a Takxxe He TpeGosano 6bl 0T—
MbIBaHWS KIIETOYHOM B3BECU NPU €€ NPUMEHEHN.

[Nocne pobaeneHus kpuodmnakTuka bromaTtepunan B cne—
LmanbHbIX KPUOKOHTENHepax (KpMoMeLLKax Uim Kproamrynax)
3aMopakvBaloT Mo onpepeneHHon nporpavve [2].

Havnbonee BaxxHOM COCTaBNALLEN AR COXPaHEeHNs B (hyH—
KLMOHaNbHO—aKTUBHOM COCTOSIHUW KNETOK Ha [aHHOM aTarne
SIBNAETCA CKOPOCTb OXNaXAeHWsi KNETOYHOM B3BECK, 0COBEHHO
B nepuog gpasbl Kpuctannmaaumm [22, 28]. OnTumansHom cko—
POCTb0 3aMOPaXXMBaHWA CHUTAIOT TaKyHo, NPY KOTOPOW HE A0C—
TUraeTca Aermppataumsa KNeTok U CoOXpaHseTcs [ocTaTovHas
BHYTPUKIIETOYHAS KOHLIEHTpaLWs coner Ana npefoTBpaLleHns
BHYTpUKINeTo4Horo 3amep3aHua [25]. Hunt Charles J. et al. B
CBOVIX OMbITax MoKasasnu, YTo HeT CTaTUCTUYECKMN CYLLeCTBEH—
Horo pasnuuus mexgy oxnaxgeHuem K co ckopocTbio 1 1
2,5°C/muH. OgHako, npu ckopocTu oxnaxgernusa 10°C/MuH
>KN3HECMNOCOBHOCTb KMEeTOK 3HAYMTENbHO NoHuxanack [261].
Donaldson C. et al. cooBLumnm, 4To Xn3HecnocobHOCTb CTBO—
NOBbIX KMNETOK CYLLECTBEHHO CHMXAETCS YXe Npu CKOPOCTU
oxnaxgenusa MK 5°C/muH [28]. O6a 3Tux nccnepoBaHvs yka—
3bIBAIOT, YTO: XKM3HECNOCOBHOCTb KIETOK HAMPSIMYHO 3aBUCUT OT
CKOPOCTY OXNaXAeHWS; ONTMMarnbHOM HOPMOW 3aMOpaXmBaHUA
aBnaeTcsa ckopocTb 0T 1°C go 2,5°C/muH [26, 281.

TpaguumoHHo 3amopaxusaHue BuomaTepuana NpoBOAUT—
cs B annapare, rae XWAKUi a3oT 3aKayuvMBaeTCa B 3aMOpPaxm—
BaloLLIylOCA KaMepy Tak, 4Tobbl TeMnepaTypa oxnaxpeHusa CK
nagana ¢ NoCTOAHHOW CKOPOCTbHO, 06bI4HO, 2°C/MuH. [Npn ne—
pexofe 6uomMaTeprana U3 X1aKov CTaaum B TBEPAYHO BbICBOBOX—
LaeTcs TennoTa MnnasfeHns, KoTopas NoTeHUManbHO crnocobHa
BbI3BaTb LECTPYKLMIO KNeTok. [JononHuTensHaa nopumus a3oTa
TpebyeTcs B 3TOM TO4Ke, 4T06bI CrNaanTb TeNoBoe nnaTto (NnaTto
kpucTannmnsauum). SamopaxunsaHue K B nporpammupyemom
annapate TpebyeT NOCTOSAHHOrO HabMAEeHUS CO CTOPOHbI
onepaTopa, TLaTeNbHO CrefsLlero 3a cobniofeHemM Temnepa—
TypHoro pexwuma B kamepe [21]. Tak, B paboTe Gorin N.C. et al.
coo6LLanock 0 Heyaa4YHbIX TPaHCMNaHTaLUMAX KOCTHOMO0 MO3ra,
TaK Kak bbln HapyLLEeH TeMnepaTypHbIi PEXUM B MPOrpaMMHOM
3amMopaxuBaTene (yBenuyeHne CKOPOCTW OXNaXAeHWs CBhbiLLe
5°C/MuH nocne BbigenexHus TennoTbl nnasnexHusa) [35]. 3amo—
paxvBaHWe B MporpaMMuUpyeMoM annapaTte — UCTOPUYECKUIA
CTanmapT Ansa KprokoHcepBauum 'CK [36], xoTa oHo nmeeT cne—
LytoLLmMe hakTopbl pycka, KOTopble MoryT 6bITb haTanbHbIMM s
H0MbHbIX: BO3MOXHbIA 0TKa3 TEXHWKM, 3NEKTPOHUKK; YenoBe—
Yyeckui dpakTop; nepebon B 3nekTpocHabxXeHnn.

B HacTosALee Bpems B nuTepaType coobLiaeTcs, 4To Ans
kprokoHcepsaummn [CK Bo3MOXHO 1cnonb3oBaTb He3anpor—
paMMMpoBaHHoe (MexaHn4eckoe) 3amopaxumeaHue [36].

HekoTopble nccnegoBaTenu onvMcany yerneLHoe UCnonb—
30BaHWe YNPOLLEHHOM TEXHUKM 3aMOpaXXnBaHns, Mpy KOTOPOW
B3BECb CTBOSIOBbIX KIIETOK C KPMOMNaKTMKOM NomMeLlani B
MexaHW4YeCcKu Mopo3uibHUK Npu TemnepaTtype muHyc 80°C,
KOTOPbIV TakXe CIyXun MeCcTOM AN ANUTENBHOr0 XpaHeHNUs
[371

Mol e noctaBunu neped cobor 3apady pa3paboTaTtb Hav—
H6onee HapeXHbI, HEQOPOron B MCMNOMb30BaHUM U B TO Xe
BPeMs — BbICOKO 3IheKTVBHbIN MeTof 3amopaxusaHus MK,
KoTopbIN Bbl MCKIKOYan NCNoMb30BaHNE NPOrpaMMMpyeEMon
annapaTypbl.

Korpa 6uomatepuan MK gocturaeT 3akmtoumTensHom Temne—
patypbl MuHyc 120°C, ero nepeHocAT B MOCTOSIHHOE XPaHUIULLIE

B XXMOKMI @30T 1nin napbl xmakoro a3ota [21]. MHorve nabopa-—
TOPUWN CHUTAIOT XpaHEHWE CTBOSIOBLIX KNETOK B XWOKOM a30Te
bonee HapgexXHbIM BBUAY NPUCYTCTBUA BOMbLUIEro KoNMM4ecTBa
a3oTa. TeM He MeHee, XMOKNA a30T MOXET CIYyXWTb NCTOYHMKOM
BMpycoB. JTabopaTopui, norpyxaroLme KOMMOHEHTbI B XXUOKUIA
a30T, fOMXHbl UMETb METOAMKY ANs NpefoTBpaLLeHns 3Toro
nepekpecTHoro nHpunumposaHnsa. OcobeHHO BaXHO, YTO6bI
MELLIKW Ot XpaHEHWS, Ha KOTOpble nonana KpoBb CHapyXu, B
KNAKOM a30Te He xpaHunuck [38].

MakcunmarnsHoe BpeMS XpaHEHWs!, U CPOK rOAHOCTU Kp1o—
KoHcepBupoBaHHor K, B HacTosLLIEE BPeEMSsI SIBNAKTCA HEM3BE—
CTHbIMW, HO NpY YCTOR4YMBbIX yernoBusax XxpaHeHus 'CK, BeposiTHO,
OCTaHyTCS XM3HECMNOCO6HbIMY B TEHEHME MHOTMX AECATUNETI
[1]. HepasHwne pabotbl Broxmeyer E. et al. nokasanu, 4to nocne
15 net xpaHeHus B 3amopoxxeHHom cocTosiHum ['CK K coxpa—
HSAKOT CBOO NPONMcepaTUBHYI0 aKTUBHOCTb U MO3TOMY OCTatOTCH
npurogHbIMU ons TpaHcnnaHTauumn [39].

PasmopaxusaHue ctonoBbix kneTok K ocyLecTenaeTcs
HenocpeacTBeHHO nepef nHdyaven npu TemnepaTtype 37°C B
BogaHom BaHe [2, 111].

OcHoBHOM 3apadyen Npy pasmopaxmBaHum SBRsSeTcs BbICT—
poe OTTavBaHVe BHYTPUKIETOUHbIX KPUCTANMoB Nbaa v NpenoT—
BpaLLEeHNe TasgHNA 1 NOBTOPHOIO 3amMep3aHust bonee KpymHbIX
BHYTPUKIETOYHbIX KPUCTANMOB NbJa, KOTopble MoryT nepcopu—
poBaTb MembpaHy kneTku [38]. PaamopoxxeHHbIn 6riomaTepuan
MOXET BBOAWTLCH PELMNNEHTY 683 0TMbIBaHMA OT KpUognnak—
Tnka. Ho nockonbky nepecaakm 'CK MK yacTo BbinonHsaoTcs
netam, otHocuTensHasa gosa JMCO mMoxeT 6biTb GonbLuen, Yem
xenaTtenbHa, u HebnaronpusaTHble adidpekTsl JMCO moryT 6bITb
6onee cepbesHbl. HekoTopble nabopaTopum oTMbIBaOT Broma—
Tepvan HemeyIeHHO NOCe Pa3MOPaXXMBaHKA, HTOObI yMEHLLLUNTD
posy AMCO [141].

OpHo 13 ocHoBHbIX TpeboBaHuin Npu 3arotoeke K, koTo-
pYt0 B AanbHENLLIEM MNaHUPYETCS MCMoNb30BaTh AfA TPaHCNaH—
Taumn, SBNAETCS TLLATENbHOE BEAEHNE YHETHbIX AaHHbIX, 8 TaKXe
WCKITFOYEHWE OLLIMBKIM NMPY NPUCBOEHNUM NEPBUYHOI0 HOMepa 6ro—
mMaTtepuany.

KoHTenHep ¢ MK, noctynatowwmin B 6aHK Ha XxpaHeHWe, [omn—
XeH BbITb 06513aTENBHO NpoMapKkMpoBaH. B MapkupoBke yka—
3bIBaOT Ha3BaHWe nevebHo—-NPoNNaKTMYECKOro yHPEXAEHNS,
Ha3BaHVe KOMMOHeHTa, 06beM 1 Ha3BaHWE KOHCEPBMPYHOLLIErO
CPELCTBAa, NacnopTHbIE AaHHble MaTepw, non pebeHka 1 ero
Maccy, AaTy 1 Bpemsi 3a6opa KpoBKW, TEMMNEPATYPHbIA PEXMM
xpaHerus [20].

Takxe fomxHbl 6bITb OMKCMPOBaHbI BCE PE3YNbTaThl aHanm—
30B, aTa W BPeMsi BblOENEHNA N KPUOKOHCEPBALMW CTBOMOBbIX
KNEeTOK, MPUCBOEHHbIN HoMep BromaTepurana n ko xpaHeHus MK,
Bcs vHdopmMauma gomkHa HaxoauTbes Kak Ha ByMaKHbIX HOCU—
Tensx, Tak 1 3aHeceHa B 6a3y AaHHbIX KOMMbIOTEpa.

KoMnboTepranMpoBaHHOE PErMCTPMPOBaHNE AaHHbIX BaHka
HepofcTBeHHbIX MK no3BonseT KAMHULMCTaM OCYLLECTBAATh
MoOMCK NMOTEeHUManbHbIX TPAHCMNaHTaTOB, UCMOMb3ya AaHHbIE O
KONMYeCcTBE AQPOCOAEP KALLMX KNETOK B TpaHCMnaHTaTe, AaH—
Hble no reHeTuke HLA gna nopbopa cTeneny 1 TMna cooTBET—
cTBusa [24].

Marepuansl n merogsbi

C6op MK npoBoannu U3 BeHbl NYNOYHOro KaHaTuka nocrne
poxaeHust goHoLleHHoro pebeHka (38-42 Hepenv rectauum)
NpW eCTECTBEHHbIX pofax ¢ cobnofeHeM NpaBum acenTrkn 1
aHT1cenTukun. Bece poxxeHunubl 6binn o6cnepfoBaHbl HA HOCK-
TenbCTBO BUpycHoro renatuta B n C, BNY-unHdekumio n cu-
tmvnuc. Céop MK npoBogunm B 3akpbiTble cucTteMbl (Fenwal,
Baxter n «"emakoHy, Poccus) ¢ aHTMKoarynaHTom nytem gpe—
HMPOBaHWs NyNO4HOM BEHbI MOCNE POXAeHNA pebeHka Ao oT—
peneHvs nnaueHTbl. KpoBb caMonponsBonbHO BbiTEKana B
KOHTEMHEp, COAepXaLLmi aHTMKoarynsaHT. 3akaHuvsanu céop
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Tema BbiNyckKa: nNynoBuHHaaA KpPoBb

MK nocne nonHoro cnageHns nyno4Hom BeHbl. [locne aToro
Tpy6KY, COEANHAIOLLYIO UMY C MELLKOM, repMeTU3npoBanu ¢
MOMOLLIbH0 METanM4Yeckom KneMmbl.

B npobax ncxopgHoro matepuana onpegensiv: Konm4ecTBo
NenKoumnToB, TPOMBOLIMTOB, 3pUTPOLMTOB, YPOBEHB rEMOrnobu—
Ha, FreMaToKpUT; NenKoumTapHyto hopmMyIy; KOMYeCTBO KIETOK
¢ ummyHodbeHoTunom CD34; konuyectso KOE-'M; mopdho-
METPU (DOPMEHHbIX 3NEMEHTOB (KOMMbIOTEPHASN); XXKM3HECMO—
COBHOCTb KNEToK.

Ons Bbinenerns ACK 1 yoaneHvs apuTpoLmMTOB B KOHTENHEP
c MNK sBogunn nonurntokuH (gekctpan 60000) B cOOTHOLLEHWM
1:1 n 1:2. MNocne nepemMeLIBaHWs, AnNs CEAUMEHTaLNN 3pUT—
pouuToB, KoHTeHep noaselumBany Ha 30-120 muHyT. [MNocne
NOSIBIEHWSA YETKOM rpaHunLbl, pa3aenstoLLen KIETKN OT XULKON
4acTu KPOBW, CynepHaTaHT NepeBoOavny B OAWNH U3 MEHbLLINX
KOHTenHepoB (BTopon nepexumanu). Iocne aToro MeLuok ¢
0CaAKoM 3arnauBanu 1 oTCekasu.

OcTaBLuMiica ocapok UCMonb30Bany B kadyecTse 06pa3uoB
[N191 pa3nnyHbIX aHanM3oB, HeobxoanMbIx onsa TecTupoBanua MK,
a UMEHHO: onpefeneHne 6akTepranbHOro 3arpsasHeEHNst KPoBy,
Hanu4ue aHTuTen k BN4Y-1/2, bnepgHon TpenoHeme, HbsAg, aH—
™mTen k Bupycy renatuta G, BoiasneHne JHK Bo3byautenen
Neisseria gonorrhoeae, Toxoplasma gondii n uMtomerano-
BMpYyCa.

[ns oueHkn adahekTUBHOCTN NOSUIITIIOKMHAE, KaK CeanMeH—
TUPYIOLLIEro BELLECTBA, a Takxe AN BbIABNEHNA ONTUMAarbHbIX
cooTHOLLeHun nonurnokuHa 1 MNK B ocapgke v Hagocaake on—
pegensanu:

® KONMMYECTBO NeNKOLUTOB, TPOMBOLIMTOB, 3pUTPOLMTOB, ypO—
BEHb reMornobrHa, reMaToKpuT;

e NenKoumMTapHyto hopmyny;

o MOphoMETPUO hOPMEHHbLIX 3NIEMEHTOB (KOMMbLIOTEPHAS);

© XN3HECNOCOBHOCTb KMETOK.

MeTtoavka kpvokoHcepsupoBaHus CK K

Oo6aBneHne kpnodgunakTmka

1. OnsymeHblueHns o6bema Hagocagka cyrnepHaTaHT KoH—
LIeHTpMpOBanu nyTemM LIeHTpUdyrMpoBaHns Mpy CKOPOCTU Bpa-—
wenns ueHtpudpyrm (Jouan KR 4i) 2000 o06opoToB B MUHYTY B
TeveHve 10 muH npu +18°C. C noMoLLbio Mna3mMo3kcTpakTopa
N3 KOHTENHepa MakCc1mMarnbHO yaanany nnasmy Bo BTOPO KOH—
TerHep cucTeMbl Ana 3abopa foHopckon kposu. [ocne aToro
MELLIOK C MnasmMow 3anavsanu 1 otcekann. OctaTouHbIn 06bem
Hapgocaaka cocTtasnan 25-30 mn.

2. K nony4eHHOMy KOHLEHTPUPOBaAHHOMY HaJ0CaAKy, Co—
fepxatdemy CK, gobasnsanv npy NOCTOSHHOM MepemeLlBa—
HWUK paBHbI 06bem nonurntokmHa ¢ OMCO (25-30 mn, 13 Hux
OMCO coctasnan 2,5-3 mn). Pacteop OMCO B nonurntokuHe
(10-12%) roToBWnu 3apaHee B OQMHAPHOM KOHTENHEPE «KOM—
nonnact. MNepemewwmnsanne OMCO ¢ nonnrnokMHOM Conpo-—
BOXAaN0Chb 3K30TEPMUYECKON peakumen C BbigeneHmem yme—
peHHoro konuyecTtsa Tenna. KoHe4vHasn koHueHTpaumsa OMCO B
3amMopaxmBaeMoM MaTtepuane coctasnsna 5-6%. [na nobas-—
neHws pacteopa OMCO ncnonb3oBanu Y—-06pasHyto cuctemy,
KoTopas obecne4nsana 0gHOBPEMEHHOE CMeLLMBaHWE PacTBO—
pa OMCO u MK n nepesof ux B KpMokoHTerHep. B kavecTse
KPMOKOHTEHEpa 1cnonb3osany kpnomellok «Hemofreeze DF
200y, Frezenius. Nocne nepeBofa XMOKOCTEN B KPMOMELLIOK
npy1 NOMOLLM NMa3MO3KCTPaKTopa U3 Hero yaanany Bo3ayx 1 2
MJI1 KNETO4HON B3BECK ANNA TECTUPOBaHUS. KpromeLLok aosaxibl
3anansani HYXe YPOBHS UMbl NPy MOMOLLM 3anavsaTens MeLL—
koB «Hemofreezey. [NopT ¢ urnon oTpesanu No NeEPBOV NNHU
3anavBaHus.

3. AnA onpepeneHna Macchbl KNeTOYHOW B3BECK MELLIOK C
6riomaTepranom B3seLuvBanu. [poBogunv nepecyeT Macchbl Ha
o6bem.

3amMopaxmBaHue KNETOYHON B3BECHU

1. [OnA 3amMopavBaHnA KPUOMELLIOK C KIETOYHON B3BECHIO
MoMELLian ropusoHTanbHo B KpoBOKC, BbIMOMHEHHbIN 13 MHO—
rocnonHon dpaHepsbl (06Luas TonwmHa 10 MM) ¢ NNOTHO 3aKpbl—
BatOLLIEN KPbILLKOW 1 COOTBETCTBYHOLLIMIA pa3Mepy KpPMOMELLIKA.
3aTem KprMoBOKC C 3aMOpaXxBaeMbIM MaTepranomM nepeHocu—
N B Napbl XXWAKOro a3oTa npu Temnepatype muHyc 167+2°C.

2. CpepnHaa ckopocTb oxnaxaeHnsa riomaTepuana npy TeM—
nepatype o1 O°C go muHyc 40°C coctaensana 1,53 +0,9°C/ MuH.

3. Yepes 1-2 yaca OT Ha4yana 3amMopaxuBaHNa KPUoMe—
wok ¢ 6romaTepranom NepeHocuny B XpaHunuLLe ana oam—
TENbHOr0 XpaHeHUst B XUAKMIA a30T. TemnepaTypa XpaHeHus
cocTtasnsana —196°C. Bpems xpaHerusa 6nomatepuna — ot 1 go
30 cyTok.

PaaMopaxuBaHMe CTBONOBbIX KNEeTOK

BriomaTepuan pasmopaxuBany HenocpefcTBEHHO nepes 1c—
cnepoBaHVeM Ha BofsHow BaHe npu Temnepatype (38+2)°C no
MOMEHTA Nnepexoaa 3aMOpPOXXEHHOro MaTepuana B XX1aKyto hasy.

AhchekTBHOCTL paspabaTbiBaeMoro MeTofa KpMoKOHCep—
BMPOBaHWA OLIEHMBaNM Mo crnegyoLLMM NoKasaTensm:

® KONMMYECTBO NENKOLUTOB, TPOMBOLIMTOB, 3pUTPOLMUTOB, YPO—
BEHb remMornobuHa, reMaToKpuT;

e nenkoumUTapHasa yopmMyna;

e MophoMeTprsa (POPMEHHbLIX 3NIEMEHTOB (KOMMbIOTEPHASRA);

® X3HEeCnocoBHOCTb KIeToK

e KMHETVKA U3MEHEHUA TeMMepaTypbl B 6MomaTtepuane n B
KproboKCce Ha NPOTSXXEHUN BCEro 3Tana 3aMopaXnBaHus.

JlabopaTopHbie MeToAbl NCCenoBaHus

1. KonnyecTBo nenkoumTos, TPOMOGOUUTOB, 3pUTPOLIMTOB,
reMornobuH, reMaToKpuUT ONPeREensan Ha remMaTonorm4eckom
aHanmsaTope Coulter Act8, Beckmann.

2. MNopgcyeTt nenkounTapHOM YOPMYySbl NPON3BOAUIN B
CBETOBOM MWKPOCKOME Npu CTaHAapTHOW OKpacke MaskoB Mo
Pomarosckomy.

3. KonunyecTtBo knetok ¢ MMyHodheHoTunom CD34" on-
pepensnu B npotodHom uutometpe FAC Scan (Becton
Dickinson USA).

4. >XnsHecnocobHocTe ACK onpenensnu nytem okpaLumn—
BaHWA KNETOK TPUNaHoBbIM CUHUM 1 Annexini V.

5. [na 6aktepunansHoro nocesa obpasuos K ncnonb3o—
Banu cpeabl «HiMedia», Hans.

6. [Ona nposeperus MNLP (nonvmepasHas uenHas peakums)
vcnonb3osanu TecT-cuctembl Oualen—CMV (BbisiBnenne OJHK
Bo36yauTens umtomeranosupyca), Qual eH— Toxoplasma, (BbiaB—
neHne OHK Bosbyoutensa Toxpolasma gondii), OnaleH—
Gonorrhoeae (BoiaeneHne [OHK Bo3bygutens Neisseria
gonorrhoeae) 3A0 «/labopaTopusi reHHO—MHXXEHEPHbIX CUCTEM
«Iarncy.

7. Onpegenerve Hanuuus aHtuten k BNY-1/2, HbsAg,
aHTUTEen K BUpycy renatmita C npoBoaunv npu noMoLLy UMMy—
HOChepMEHTHOMO aHanmsa.

8. [na BbiABneHns aHTUTEN K BnegHon TpenoHeme B Myrno—
BMHHOW KPOBW MCMONb30Banach peakums NaccUBHOM remMarrio—
TuHauumm (PICA).

9. KomnboTepHyo MophoMeTputo hopMEHHbIX 3NIEMEHTOB
NK npoBoawnu Ha annapaTtHo—-NporpaMMHoM kommnekce «ME—
KOC-L1» nponzsopctea 3A0 «MeanuMHCKNE KOMMbIOTEPHbIE
cuctembly. Komnnekc pekomeHgoBaH M3 P® k ncnonb3oBa-—
Huto (pervcTpaumoHHoe yaocTosepeHne Ne 29,/100070198/
1282-01 ot 16.04.01.).

VIHcTpymeHTanbHble cpencTsa, Ncnonb3yemble s

co3fganHus 6a3bi gaHHbIx 1K

o [1Ina npoekTnpoBaHus cuctembl — A3blik UML (Microsoft
Visio2002).
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merMHaanble unccnenosaHnAa

e CYB[ - Access2000.
o [Ins peanusaumu npunoxerusa — Delphi7 .

Pesynbrarbi

0O6bekToM nccnefoBaHua cnyxmnu obpasubl MK (n=278),
nosyyYeHHbIE MyTEM 3KCY3MK 13 MYNOBUHHOM BEHbI NMOCHE POX—
LEHVS N OTAENEHNS HOBOPOXAEHHBIX OT MYyNOYHOr0 KaHaTuKa.
Bec HoBopoxpaeHHbIx cocTasnsan ot 2450 go 4430 .

Cbéop nynoBvHHOW KpoBu

OtpaboTaH 3akpbIThii cnocob 3abopa K. 13 278 obpas—
uoB MK 11 cobpaHo B cuctemy ansa 3abopa kposum Tuna «I ema-—
kKoH» co 100 mn aHTVKoarynsaHTa raruump (M3 HUX 2 MeLuka
pa3opBanvch Npy ganbHENLNX CTaHOAPTHbIX MaHUNYNALMAX,
noaToMmy fanbHenwwmnin cbop B cuctemMsbl «I'emakoHy Bbin npe—
KpaLLeH), a 267 — B cuctemy anga 3abopa kposu Fenwal, Baxter
¢ 63 mn aHtukoarynaHTf CPDA.

AHTVKOArynsHT, cogepXxaLummncs B CUcTemax, MCnonb30Basnm
MOMHOCTBLH. 3TO CBA3AHO C TEM, YTO yAarneHne 4acT aHTUKoa—
rynaHTa NPMBOANT K pasrepMeTn3aumm KOHTENHepa 1 yBenv—
YMBAET NOTEHLMANbHbIA PUCK MUKPOBHOM KoHTamuHaumn. Kpome
Toro, 06bem MK HeEBO3MOXHO TOHYHO 3HaTb 3apaHee. Ecnn gaxe
o6bem cobpanHon MK myuHmaneH (<60 mn), To n36bIToK aHTU—
KoarynsHTa BCe paBHO yaanaeTcsa Npy fanbHenLwmx MaHnunynsa—
umsax (chpakumoHnpoBaHuK, LeHTpudyruposaHmm).

CpepHuin 06bem nony4eHHon MK B ogHom obpa3sue cocta—
Bun (n=278) 69,7+31,1mn (o1 15 go 199 mn).

CpepnHee konu4yectso ACK B nony4eHHbIx Hamy obpasuax K
(n=125) coctasuno 1,04+0,53x10° (pa36poc ot O,15x10° go
2,66x10°). MNpn cpaBHEHNM 06beMa U KIETOYHOCTU KaXXhoro
obpasua K BbIABNEHa NpsAMas JOCTOBEPHast 3aBUCUMOCTb
mMexay atumm nokasatensamm (n=125; r=0,79, p<0,05; rs=0,82,
p=0,0001). OgHako HekoTopble Manble No 06bemy obpasubl 1K
WMMENM [OCTaTO4HO BbICOKYH KIIETOYHOCTL (Hanpumep: B 06be—
me 22 M — 0,45x10° ACK, B 35 mn — 0,64x109).

Mo paHHbIM NuTepaTypbl, HE0HX0AMMOE KONUMYECTBO A1
TpaHcnnanTaumm ACK B akcdpyzaTte K gonxHo coctaBnaTb
3,7x107Ha kunorpamm Beca peuunuenTa [7]. B 2001 r.
Gluckman E. nokazana, 410 onTMMasnbHOM 40301 Ans TpaHC—
nnaHTauunin aenaetca konndectso ACK He meHee 2x107 Ha Kn—
norpamm Beca peumnuenTa. Mbl npoaHannavposanv abcontoT—
HOE KONM4YeCcTBO NENKOLMTOB B Kaxaon eguHuLe cobpanHom MK
C y4eTOM 3TuX napameTpoB. [daHHble npuBoaaTcs B Tabn. 1.

HanbonbLuee konmyecTso o6pa3uos (34%) cogepxmt 0,571-
1,0x10° ACK, 4To gOCTaTO4HO Ans TPaHCMaHTaLMm peumunmeH—
Ty Becom 25,5-50 kr (13,7-27kr). Ikcdpy3aThbl, cogepxalume
0,1-0,5%10° nenkoumToB, Tak)Xe BO3MOXHO MCMOoMNb30BaTh AN
TpaHcnnaHTaumn y feten maccon Tena go 25 kr (13,5 kr). Ta-
KM 0bpasom, Npy NPUHATAN peLLeHrs 0 LenecoobpasHocTuy
XpaHeHust manbix 06bemoB MK cnegyeT opveHTMpoBaThLCS He
Ha 06bem akcdysaTa, a Ha konmyecTso ACK B obpa3ue.

Ona nayyeHmsa remonoatuyeckoro noteHymana MK s 20
akcdpysaTtax ncxogHom MK 6bin Npon3BefneH NOACHET KNeToK

¢ ummyHodheHoTunom CD34* 1 B 11 akcdhy3aTax onpegeneHo
konuvecteo KOE-I'M: cpepnHee konu4vecTtBo knetok CD34*
coctaBuno  2,15+1,65x108, «konumyectBo KOE-TM
23,3+21,89%10% [aHHble cBuaeTenbcTBYOT 0 ToM, 4T0 MK
aBnsaeTcs nctodHmnkom ICK.

Takxe npoaHanManpoBaH kneTo4HbI cocTa MK, B 78 06pas—
uax ncxopHom MK nponsseneH nopgcyeT hOPMEHHbIX 31eMeH—
TOB Ha remaTtonornyeckom aHanmsatope. V13 Hux B 15 obpas-—
uax onpepeneHa nevkounTapHas cdopmyna. HanbonbLuyo
LOMCMEPCUI0 UMENW NokasaTenu nenkoumTos, ot 5,74x10°/n oo
31,04x10°%/n (15,56+5,08x10%/n), n TpombouuTOB, OT
125x10%/n po 442,31x10°/n (298,36+69,50%10°/n).

Ona 10 o6pasuos NK 6bina BbINONHEHA KOMMbIOTEPHAS
MOpchOMETpUS, KOTOPas HarnsaaHO 0TPa3una M3MeHEHNs Ha BCEX
atanax 3arotoku [NK. PeaynbTatsl MopomeTpum nokasanu,
410 B mcxopHow MK npucyTcTBytoT 06bl4HbIE A1 KPOBU HOBO—
POXAEHHbBIX TUMbI NENKOLMTOB, @ TAKXE 3PUTPOLIMTLI M TPOME0—
umThl. Yreno paspyLueHHbix ACK coctasuno 7,2%.

MbI npoBen MccnegoBaHre No M3MEHEHIO XXM3HECTIOCOBHO—
ctm ACK B 3aBMCUMOCTY OT TEMMNEPATYPbI U BPEMEHW XPaHEHUS.
PesynbTaTthl CBMAETENLCTBYHOT, YTO JOCTOBEPHOM Pa3HMLbI NPo—
ueHTa normbumx ACK npu xpaHeHun B xonoguneHuke 4+2°C n
Npu XpaHeHUW Npu KOMHaTHOW TemnepaTtype HeT. [poueHTHoe
copepxxanue nornbmx ACK vepes 24 Yaca xpaHeHusa cTaTuc—
Tu4ecku goctoBepHo 6onbLue (P=0,003), 4yem 4vepes 12 Yacos
npu TemnepaTtype +22°C 1 UMeeT TEHLEHUMIO K JOCTOBEPHOC—
™ (P=0,065) npn Temnepatype +4°C. OgHako 3Ta pasHuua
(1,27 %n 2,18 %, 1,25% n 1,9%) He3Haumma.

BbigeneHve kneTo4Hou hpakuymm

C uenbto ymeHbLUEHNS 06LLero o6beMa KpoBu 1 yaaneHus
3PUTPOLMTOB 1 rPaHyNoLMTOB A1 AaSbHENLIEr0 3aMopaXmBa—
HVA Mbl pednaraem ans opakumoHnpoBanus NK ncnonb3osaTtb
NOMUITIHOKMH, TaK KakK OH UMEET psif NPEUMYLLIECTB Nepeq apy—
rMMK BellecTBaMu (KenaTuH, rMapoKCU3TUIKpaxmMar, UKons
VN NepKonm, XI0pya aMMOHUS), MPUMEHSIOLLIMMACS A71st Bblae—
nexva ACK MK, a umeHHo:

1. MonurntoKKH ABNAETCS NErko AoCTYMHbIM CTaHAaPTHBLIM
npenapaToMm.

2. Vlcnonb3oBaHve nonormiokMHa He TpebyeT OTMbIBaHUS
KNIeTOYHOW B3BECW MOCHE ero NpUMeHEHUs], Tak Kak OaHHbIN
npenapaT npegHa3HadeH ansi B/ B BBeAEHUSI.

3. MonurnokuH, 6narogapa CBOUM Ae3arpervpyoLwnm
cBoncTBaMm, siBnseTca Hanbonee GnaronpuaTHOM Cpenov ans
ACK.

[ns oueHKM NonurilKMHA Kak ceaMMEHTUPYHOLLEro Be—
wiecTsa bbino BeinonHeHo 110 onbiToB. [ns ocaxgeHns apuT—
POLMTOB MNPOM3BOAMIV CMELLMBaHMe nonuritokuHa ¢ MK B co—
oTHoweHun 1:1(83 onbita) n B cooTHoweHun 1:2 (27 onbiToB).
Ocaxpaenne gnunock ot 30 go 120 MUHYT (Ko NosBneHns YeT—
KOV rpaHuvLbl pa3gdena cpeq), nocrne Yero Hagocapok, codep—
xawmin ACK, npy nomoLym nna3mMo3KCTpakTopa OTAensanm ot
ocapka.

Tabnmya 1. KonuuecteenHoe pacnpepenexve SICK MK c yyerom Bo3moXXHOro ucnosnb3oBaHuA
ANA TpaHcnNaHTauuii peLunueHTam pa3nu4yHoil BecoBoil KaTeropuu

KonuyectBO nenkouuTtoB B 3Kkcdy3aTe

apameTpe! 0,1-0,5x10° 0,51-1,0x10° 1,01-1,5 x10° 1,51-2,0x10° >2x10°
% obpasuoB B uccnegosaHun (n=125) 16% (20) 34% (43) 30% (37) 14% (18) 6% (7)
Bec peuunueHTta us pacyeta 2,0 x107 KNeTOK/Kr, Kr 5-25 25,5-50 50,5-75 75,5-100 >100
Bec peuunuenTta us pacyeta 3,7 x107 KNeTOK/Kr, Kr 2,7-13,5 13,7-27 27,2-40,5 40,8-54 >54
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[na oueHkn adhdekTMBHOCT AaHHOMo MeToaa (pakLmMoHN—
POBaHWs ONPEQENSNN NMPOLEHT BbIAENEHHbBIX IENKOLMTOB, NMPOLIEHT
yoaneHHbIx (0T nexogHoi MK) apuTpoumToB, ypoBEHb remMaTokpy—
Ta 1 remornobrHa B Hapocapke. Pe3ynbTtatel nprBedeHs! B Tabn. 2.

Kak B1UaHo 13 Tabnuuipbl, MONUIMOKMH ABRSeTcs 30eKTUBHBLIM
CeOVIMEHTVPYOLLVIM BELLIECTBOM. [pOLIEHT yOoaneHHbIX 3pUTpoLmv—
TOB, YPOBHW reMornobuHa 1 remaTokprTa AOCTOBEPHO HE pasnin—
Yanuchb NPU UCNoNb30BaHMN NOMUITIOKMHA B COOTHOLLEHMN 1:1 1
1:2 (P <0,001). OgHako NpoLEeHTHOe cofaep KaHne BblgeneH—
HbIX NENKOLMTOB NpW COOTHOLLEeHUM nonurmtokiHa K 1K 1:1 6bino

LOCTOBEpPHO HonbLue, YeM Npu COOTHOLLEHUN 1:2, 4TO SBNAeTCs
Havbonee BaxHbIM nokasaTenemM npu gpakumoHmpoBaHum MNK.
Mo3Tomy cenapaumio C MCMoNb30BaHWEM MOUITIOKMHE B COOT—
HoweHun K 1K 1:1 cnepyeT cumTath Havbonee adhthekTMBHON.

OcTaBLunircsa nocne copakumoHmposaHus NK ocapok, copep—
XaLLWi, B OCHOBHOM, 3pUTPOLMTBI, FPaHyNoLmTbl U Mnasmy, Mbl
npeqnaraem MCMNonb30BaTh B Ka4ecTBe 06pa3LoB Ansa pasnmy-—
HbIX aHanM3oB, Heobxoanmbix Ana TecTupoBanus K. Takon
nopaxof nossonaet nabexatb nuwHux notepb ACK (B cpaBHe—
HUW C ncrnonb3oBaHueMm LensHom [MK).

Tabnvya 2. CpaBHUTENbHAA XapakTepucTuka chpakuymoHupoBaHus MK npu pasHbIX COOTHOLWEHWNAX MONUITIIOKMHA

Ne CooTHOOLLIeHue BuigeneHue SACK,
n
nn  nonurnokuHa K MK %
1 1:1 83 86,2+7,34
2 1:2 27 72,37+13,42
8 Cratnctunyeckas
OOCTOBEPHOCTb - P<0,001

[Npv NpoBeAEHMN 3KCNEPVMEHTOB HaMM BbI0 OTMEYEHO, 4TO
thpakumoHmposaHve MK npoxopuT Gonee ycneLuHo, ecnv Bpems
0T MOMeHTa 3abopa A0 MOMeHTa (PPaKkLMOHNPOBAHWSA MUHW—
ManbHo (Tabn. 3). Hamn yctaHoBneHa obpatHan 3aBMCUMOCTb
npoueHTa BblaeneHHbix ACK oT BpeMeHy xpaHeH st NyroBYHHOM
kpoBwu (n=83, r=-0,3; p<0,05 n rs=-0,22; p=0,048 cooTBeT-
cTBeHHO). [locToBEpHONM pa3HuLbl MoKkasaTenen NpoueHTa
BblOENeHHbIX NenkoumTos npu xpaHeHun K < 6 vacos., 6 — <12
yacos, 12 — <18 yacos, 18 - <24 vaca He 6bino (rs=-0,21,
p=0,53). OgHako npoueHTHoe cofepxanre BblaeneHHbIx ACK
npw xpaHeHun MNK? 24 yacos 6bi10 4OCTOBEPHO MEHbLLE, YEM
npun xpaHeHuun NK< 6 vyacos (rs=-0,21, p=0,0012).

Tabnvya 3. 3aBucumocTtb 3chcheKTMBHOCTH
thpakumoHupoBaHusa ot BpemeHu xpaHenus MK

Bpems xpaHeHus
MK mo n
¢pakumMoHmpoBaHus, 4

Oonsa
BbigeneHHbix ACK

<6 26 88,58+4,92

6-—<12 22 86,89+6,96

12 - <18 15 85,52+7,24

18 — <24 13 85,28+7,02

>24 7 80,72+12,07
KpvokoHcepBupoBaHme

Hawnbonee onacHbiM ans xxumsHecnocobHocTy 'CK npu nx
3aroToBke ABMASETCA 3Tan 3amopaxuBaHus. Mbl pa3paboTanu
mMeTog kprokoHceparposaHus I'CK MK ¢ ymeHbLLIEHEM KOHLEH—
Tpaummn OMCO v 6e3 ncnonb3oBaHWs NPOrpaMMHOro 3amopa—
XMBaTens.

B kauecTtse kpunonpotekTopa [(CK Mbl npegnaraem ncnons—
30BaTh BbicokoouuLLeHHbIn JIMCO B KOHEYHOW KOHLEHTpaLmm
5% B co4eTaHum ¢ NONUIMIOKMHOM. [pYUMEHEHNE NOANIIIIOKMHA
Ha 3aTane KpuokoHcepBaumm MK no3Bonuno CHNU3UTbL Konuye—
cteo [MCO BaBoe — o 5-6% KoHe4HoW KOHLUEeHTpauun. 310
0Ka3anocb BO3MOXHbIM, BO—MEPBbIX, 38 CHET CNOCOHBHOCTK

FemMorno6uH
B Hagocagnke, r/n

YnaneHue
3pUTPOLUTOB, %

FemaTokpuT
B Hapgocagke,%

95,95+3,68 2,522 0,83+0,71
97,10£2,83 3,4£2,7 1,14£0,76
P=0,17 P=0,089 P=0,059

NONWIIIOKMHA ie3arpermpoBaTh KNeTKM 1, TeM CaMbIM, yIy4LLIaTh
MPOHVKHOBEHWE KprodhunakTnka B H1X. Bo—-BTopbIX, nonurno—
KWH (6% pekcTpaH) cam no cebe ABNAETCA KpUOMNaKTNKOM.
ShdhexTmBHOCTL 3amopaxmBaHua K ¢ npuMeHeHeM fgaHHoro
KpuothunakTuka, a Takxe 6e3 Ucrnonb30BaHWs NPorpaMMHOro
3amopaxwusaTens (npumeHeHve kprobokca) bbina gokasaHa
3KCNEepPUMEHTAaNLHO.

MbI noctaBunm nepef, coboi 3apaqy paspaboTaTte Hanbonee
HapeXHbIn meTof 3amopaxusarHus MK, koTopbin Bbl UCkoYan
Mcnonb3oBaHVe NporpaMmmMupyemMoi annapaTypbl. OCHOBHbLIM
KpVTepreM SiBMsiNacb CKOPOCTb OXNaxpeHus BuomaTepuana.
Ona ponHa 6bina 6biTb onTuMansHon — ot 1°C po 2,5°C/MuH
1 He npesbiwaTtb 5°C/MuH npu oxnaxpeHun MK ot O°C go -
40°C. B peaynbTaTe akcnepumeHToB (MCNonb30BaHVe NnacTn—
KOBbIX, AEPEBAHHbIX KOHTEMHEPOB PasNM4HOM TOMLLMHbI) OKa—
3anock, 4T0 Npy 3aMopaxuBaHum GuomaTepuana,noMeLLEeHHOro
B KOHTEMHeP, BbINOMHEHHbIV 13 MHOrOCNoMHOM haHepbl (Ton—
wrHa cteHok 10 MM, pa3dMmep COOTBETCTBYET pa3mMepy 2
kpromeLlkos DF200), B napax XmnaKoro a3oTa CKOPOCTb 0X—
naxpeHuns MK cooTBeTCTBYET 3aAaHHbIM HaMV NapamMeTpam.
B TeveHne 60 MuHYT Hbin NPOBEAEH EXEMVHYTHBIA 3aMep TeM—
nepaTypbl kak camoro Kprobokca, Tak 1 6romatepurana. Pesynb—
TaTbl 4AHHOr0 3KCNepUMeHTa NpedcTaBneHbl Ha puc.

Temnepatypa 6riomatepuana

[AvHamuka Temnepatypbl kpuobokca v 6uomaTtepuana
B Xof[e 3aMopaxuBaHuisi
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merMHaanble unccnenosaHnAa

Kak BMAHO M3 prcyHKa CKOPOCTb oxnaxaeHus buomate—
pviana Hu1 B OfHOM To4Ke He npeBbiaeT 5°C/MUH 1 ABnaeTca
onTUMarnbHOM Ha OTPEe3Ke 3amMopaxuBaHua BruomaTeprana oT
0 po -40°C (cpenHsa cKopoCcTb OXNaxxpaeHusa briomaTtepurana
1,53 +0,9°C/MuH), 4TO 0TBEYAET 3aAaHHbIM HaMK NapaMeTpam.

[Mpn 3aTOM METOLE 3aMOpPaXxVBaHWSA CriaXxmnBaeTcs nnaTo
KpUCTanMsauum-noBbILLeHVe TemMnepaTypbl 6uomaTteprana
npu NePexofe 13 XNOKoM CTaguy B TBEPAYHO, 3@ CHET TEMNoThI
nnaBneHns, KoTopasi NoTeHUMansHo cnocobHa Bbi3BaTb AECT—
PYKLMIO KIETOK.

[No paspaboTaHHOMY HamMu MeToAy Bbin 3aMopoXxeHbl 167
o6pasuos K. Bpema xpaHeHna 6uomaTepuna coctaBuno oT 1
o 30 pHen. Motepb ACK nocne pasmopaxuBaHus He Habno—
panocb (oueHmBanock konmdecTBo ACK go 3amopaxuBaHus 1
nocne). B paamopoxeHHbIx 06pasuax onpepensnu abconoT—
HOe KONMMYecTBO NENKOLMTOB, aBCONOTHOE KONMYECTBO KIETOK
¢ uMMyHodheHoTunom CD34*, KonmyecTBo XM3HECNOCoBHbIX
kneTok (okpaluMBaHWe TPUMaHOBbLIM CUHKUM). Pe3ynbTaTthl 3Tux
nccnegoBaHuii NpyBedeHsl B Tabn. 4.

Tabnya 4. KonnvecTBeHHble noka3artenn aHaju3oB
pa3mopoXxeHHbIx o6pasuos MK

MapameTpbl n MokaszaTtenu

0,76+0,4x10°
(ot 0,12 x10° go 2,5 x10°)

2,74+2,67x107
(o7 0,13x107 go 16,37x107)

92,81+3,20
(ot 85 go 99)

AbcontoTHoe kKonnyectso 167
ACK

AbcontoTHoe Konmnyectso 167
knetok CD34*

[ons >X13HecnocobHbIX 118
KNeToK

[aHHble pe3ynbTaThl NMLLL KOCBEHHO yKa3bIBalOT Ha CO—
xpaHHocTb [[CK 1K, 3aMoposXeHHbIX Mo HaLLemMy MeTofy, Tak kak
0 3aLmTHOM noTteHumane ['CK MoxHO cyanTb NuLLb NyTem npsi—
Moro ucnbitanus (in vivo). [JokazatenscTBoM 3ddheKTMBHOCTH
HaLLen METOAMKM SBNSOTCS YCMeLUHble TpaHCMNaHTaumm Kpu—
okoHcepBupoBaHHbIXx 500 KoHUEeHTpaToB Nepudiepruyeckmnx
ctBonoBbIx knetok 1 100 3akcdy3aToB KOCTHOro Mo3ra 605b—
HbIM, Haxogawmmcesa Ha nededun B POHL] um. H.H. BnoxuHa
PAMH, M'ematonormnyeckom HL PAMH, ML, — nHctuTyTe 61—
dmsnkn M3 Poccun, rocnutane um. H.H. Bypaerko MO P®.

ApxvBupoBaHue nyrnoBUHHOW KPOBU

Ona ncknoyeHnsa owmnbok Npy BHECEHUN NEPBUYHON UH—
thopmaLumm, ycKOPEHHOI0 MONCKA HY>XKHbIX AaHHbIX, @ TakxXe A
obneryeHua paboTbl COTPYAHMKOB HaHka Hamu Bbina paspabo-
TaHa 6as3a gaHHbIx (B).
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3aknoveHne

B peaynbTaTe npoBefneHHbIX MCCnefoBaHnii MoKas3aHo, YTo 4fs
c6opa MK MoxHO 1cnonb30BaTe CTaHAAPTHbIE CTPOEHHbIE KOH—
TenHepbl onsa 3abopa kposu Fenwal, Baxter, n3 KoTopbIx aHTUKOa—
FYNAHT He yaanseTcs, a NCnonb3yeTca NonHOCTL0. BbisBneHa
npsamMas 3asmcumocTb Mexay vncnom ACK n o6bemom cobpaH—
Hon K. Tem He MeHee, Npuv peLLeHn Bonpoca 0 BO3MOXHOCTHU
LanbHenLero xpaHeHns Manbix o6bemos K cnegyet opyeHTn—
poBaTbCs He Ha 06bem, a Ha abcontoTHoe KonuyecTso ACK B akc—
thysaTe. Bnepsble ycTaHoBneHa o6paTHas 3aBUCUMOCTb 3dhdhek—
TMBHOCTU (hpakuMOHMPOBaHUSA 0T BpeMeHu xpaHeHus MK ¢
MoMeHTa 3abopa [0 MOMeHTa Havana ee 0bpaboTtku. [ns 6onee
ycnewHoro BbigeneHus ACK n3 MK Bpemst xpaHeHnst briomaTte—
pviana [ofmKHO BbITb MUHMMaNbHBIM U HE MPEBbILLIaTh 24 4acoB.
Brepsble 6611 NpUMeEHeH NONUIIOKMH A thpakLMOHUPOBaHMSA
MNK. JokazaHa ero Bbicokas 3hthekTMBHOCTb Kak CeanMEHTUPY—
toLlero BellecTBa (MpoueHT BblgeneHHbix ACK 86,2+7,34%,
MPOLEHT yaaneHHbIx aputpoumTtoB — 95,95+3,68%). YcTaHoB-
neHo, 4o gns BblgeneHvs ACK ¢ MUHMManbHbIMU NOTEPAMA 1
Honee NONHOrO OCaXAEeHWA 3pUTPOLMTOB LienecoobpasHo nc—
nonb30BaTb NONUIMOKUH Npu JobasneHun k 1K B cooTHOLLEeHUM
1:1. MNokazaHo, 4TO MCMOMb30BaHKe 0CaAKa, Moy4eHHOro nocre
thpakuynoHmnpoaHua MK 1 obegHEHHOro NenkouMTapHON
dhpakuven, B ka4ecTBe 06pasLoB Anist Pa3nyHbIX aHaNIM30B 3Ha—
yuTensHo ymeHbLuaeT notepu ACK. MprmeHeHne 5% KoHUEHT—
pauunm IMCO B coveTannm ¢ NonUrMioKMHOM o6ecneymBaeT non—
HOLIEHHOCTb KpuonpoTekuun 6e3 notepb hyHKLUMOHANbHOM
akTmeHocTn [CK, a 3amMopaxrBaHe KOHLEHTpaTa KIeToK B Kpy—
obokce B napax »uakoro a3ota adgpekTreHo (notepb ACK He
6bIM0, [ONA XM3HECMOCO6HbIX NEeNKOLMTOB NoCcie pa3Mopaxmu—
BaHua 92,81+3,20%), HaaexHo (MCKNDYaeT «4YenoBevYecKuin
thakTopy, BO3MOXHbIN 0TKa3 3MEKTPOHVKM, Nepebon B 3neKTpo—
cHabxxeHu) 1 He TpebyeT AoporocTosLLer annapaTypbl. Bnepsbie
CO3AaHHanA 1 NPOTECTVPOBaHHaA KoMMnbloTepHast 6asa AaHHbIX
LN XpaHeHusa HchopMauum o 6onbLIoM KonuyecTee 06pa3LoB
MK no3BonsieT MCKIH4UTE OLLMBKI, YCKOPUTL MOMCK HYXXHOM UH—
dhopmaLmm 1 0bnerynTb TPYA NepcoHana.
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