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a-p 6UOA. HayK, aKaaeMUK MAXill.M. EAI'AYTLJ:HHOB,r.H. nETPEHKO
BOeHHO-MeaUU,UHCKaJIaKaaeMUJI UM. C.M. Kupoea, z. CaHKm-Ilemep6ypz

Necessity of creating of long-term reserves of blood components, conserved
by various cryogenic methods is proved. Current methods of cryo-
conservation are considered. The tasks of divisions of cryoconservation are
stated, necessary equipment, facilities and number of staff are considered.
It is indicated that in Russia the creation of cryoconservation facilities is
constrained due to absence of modern domestic equipment and cryo-
protectors.

BBe~eHHe
np06JleMbi KpHoKoHcepBHpoBaHlUl 3aMOpa)l(J1BaHHeM H

llOJlrocpOt-/Horo XpaHeHIDl. KJleTOKKpOBH, KOCTHOroM03ra H

~PYrHX TKaHeH HCKJlf04HTeJlbHO aKTYaJlbHbl MjI npaKTH-

4ecKoH Me,lJ,HlUiHbI.MHoroqj1CJleHHble nOITbITKHpa3pa60TCl1b

3<p<peKTHBHblecnoc06bl ~oJlrOCp04Horo XpaHeHIDl. KOMno-

HeHTOBKpOBHnpH nOJlO)l(ffTeJlbHblX TeMneparypax He )],aJlH

cymeCTBeHHblX pe3YJlbTaTOB.B HaCTOjlll.(ee BpeMjI nOJlO)l(e-

HHe 0 TOM, 4TO MHOrOJleTHee xpaHeHHe KJleTOKKpOBH B03-

MO)I(HOJlmIJb npH 06ecne4eHHH nOJlHoro npeKpall.(eHIDl.BHYT-

PHKJleT04HbiX 06MeHHbIX npOQeCCOB,T. e. B COCTOjlHHHmy-

60KOro aHa6H03a, j1BJU1eTCjI061l.(enpH3HaHHbiM [1].

OCHOBOH pa3pa60TKH MeTO)],OBKpHoKoHcepBHpOBaHHjI

KJleTOKKpOBHH KOCTHOroM03ra MjI )],OJlroCP04HOro xpaHe-

HIDl.nOCJ1Y)I(HJlHHCCJle)],OBaHIDl.oc06eHHocTeH HX XOJlO)],O-

BOHpe3HCTeHTHOCTH,pe)l(ffMOB 3aMOpa)l(J1BaHIDl.H OTorpe-

Ba, )],eHCTBIDl.KpHOnpOTeKTOpOB,a TaK)l(e ycneXH B 06JlaCTH

C03)],aHI1jIcneQHaJlbHOH annaparypbl MjI 3aMop~HBaHIDl. H

XpaHeHIDl.KJleTOKnpH HH3KHXTeMneparypax [3].

Ha4aJlO 3KcnepHMeHTaJlbHOH )],ejITeJlbHOCTHno pa3pa60T-

Ke cnoc060B 3aMOpa)I(HBaHIDl. KJleTOK KpOBH C QeJlbfO HX

KOHcepBHpOBaHIDl.OTHOCHTCjIK 1940 - 1960 rr. B 3TH ro)],bl

6blJlH npOBe)],eHbl3KcnepHMeHTbi no 3aMop~HBaHHfO 3pHT-

POQHTOBnpH Pa3JlH4HbIXTeMneparypax (B TOM4HCJle H npH

-196°C B )l(H)],KOMa30Te) no)], 3all.(HTOH paCTBOpOBmfOKO-

3bl Pa3HOHKOHQeHTpaQHH.3TH HCCJle)],OBaHHJIBblJlBHJlH3Ha-

4eHHe TaKHX napaMeTpOB, KaK CKOpOCTbOXJl3)l()J,eHIDl.-OT-

TaHBaHHjI, KOHQeHTpaQIDl.orp3)l()J,afOIl.(erO paCTBopa H no-

CTOjlHCTBOTeMneparypbl XpaHeHIDl. [4, 5].

OCHOBOnOJlO)l(HHKOMIIlHpOKOro BHe)],peHIDl.KpHoKoHcep-

BHpOBaHHjI B TpaHc<PY3HOJlOrH4ecKYfO npaKTHKY CTaJl

P.L.Mollison, no)], pyKOBO)],CTBOMKOToporo 6blJl pa3pa60-

TaH cnoc06 KpHoKoHcepBHpOBaHHjI 3PHTPOQHTOB no)], 3a-

Il.(HTOHmHQepHHa H H3)],aHOnepBoe «PYKOBO)],CTBOno ne-

peJlHBaHHIO KpOBH». 3Ha4HTeJlbHblMH BexaMH B CTaHOBJle-

HHH KpHoKoHcepBHpoBaHIDI KJleTOKKpOBH KaK HayKH CTaJlH

pa60TbI, BbInOJlHeHHble OTe4eCTBeHHbIMH HCCJle)],OBaTeJljl-

MH B 1950- 1965 rr. CnelUiaJlHCTaMH JIeHHHrp3)J,CKOroHJ1H

reMaTOJlOrHH H nepeJlHBaHIDl. KpOBH B 1952 - 1954 rr. 6bIJl

pa3pa6OTaH MeTO)],KOHcepBHpOBaHHJIKpOBH B nepeoXJl~-

)],eHHOM COCTOjlHHH npH TeMneparypax -16 ... -12 °C C

npHMeHeHHeM 3THJlOBOrOcnHpTa H )l(eJlaTHHa, 4TO n03BO-

JlHJlOYBeJlH4HTb CpOKXpaHeHIDl. KOHcepBHpoBaHHoH KpOBH

)],070 )],HeH.

OTKpbITHe KpHOnpOTeKTHBHblX CBOHCTBHeKOTopblX Be-

ll.(eCTB, Orp3)l()J,alOIl.(HX KJleTKH OT KpHOnOBpe)l()J,eHHjI npH

3aMOpa)l(HBaHHH, TaK )l(e KaK H B03MO)l(HOCTb yJlbTpa6bl-

cTPoro OXJl3)l()J,eHIDIKpOBH, j1BHJlHCbOCHOBOHMjI Pa3BHTHJI

)],Byx HanpaBJleHHH B pa3pa6OTKe np06JleMbI KOHcepBHpOBa-

HIDl.KpOBH npH HH3KHXTeMneparypax: 6blCTPOro OXJl3)l()J,e-

HIDl. npH YJlbTPaHH3KHx TeMneparypax (-196 ... -150 0c) H

Me)],JleHHOrO3aMop~HBaHHjI 3PHTPOQHTOBnpH TeMnepa-

rypax OT -80 )],0 -30°C.

3a py6e)l(oM 60JlbllIee pacnpocTPaHeHHe nOny4HJlH cnoco-

6bl 3aMOpa)I(HBaHIDl.H MHTeJlbHOrO XpaHeHIDl. 3PHTPOQHTOB

npH YMepeHHo HH3KHXTeMneparypax(-80 ... -20°C) B 3JleK-

TpOpe<ppH)I(epaTOpax no)], 3all.(HTOH 40 - 500/0-Horo mHQe-

pHHa. JIe4e6Haji 3<p<peKTHBHoCTbTaKHX 3PHTPOQHTOB6blJla

anp06HpoBaHa B paMKax Me)],HQHHCKoro 06ecne4eHHjI BO-

eHHbIX )],eHcTBHH CiliA BOBbeTHaMe, Kor)],a no)], pyKOBO)],-

CTBOMC.R.Valeri paHeHbIM C OCTpOH KpoBonoTepeH npo-

H3BO)],HJlHCbreMOTPaHc<PY3HH 3PHTPOQHTOB 0(1) rpynnbI

pe3yc-OTPHQaTeJlbHOH npHHa)],Jle)I(HOCTH, 3aMOp0)l(eHHbIX

npH -80°C [2,9,10].

B HaCTOjimee BpeMjI KpynHbIe 3apy6e)l(Hbie 6aHKH KpO-

BH B CHCTeMe KpacHoro KpecTa C04eTaK)T B CBoeH pa60-



Te CnOC06bI ,lJ,JII1TeJIbHOrO XpaHeHI151 KJleTOl.JHbIX cycneH-

311H npl1 YJIbTpa- H yMepeHHO HI13KI1X TeMneparypax [8].

B nOCJIe,lJ,Hee BpeM5I 3a py6e)l(oM np05lBJI5IeTC5I I1HTepec

K 113Yl.JeHI1IO Kpl103aLUI1THbIX CBOHCTB rl1,lJ,pOKCI13TI1JIKpaX-

MaJIa (f3K), KOTOpbIH BnepBbIe B KJlHHHl.JeCKOH npaKTI1Ke

60IJI I1CnOJIb30BaH B Kal.JeCTBe nJIa3M03aMemneJI5I. HecoM-

HeHHbIM npeI1MYI.UeCTBOM ,lJ,aHHOrO BeI.UeCTBa 51BJI5IeTC5ITO,

YTO OHO OTHOCI1TC5I K l.JI1CJIy 3KCTpaueJIJIIOJI5IpHbIX Kp110-

npOTeKTOpOB 1151BJI5IeTC5I3<p<peKTHBHbIM npH KpHOKOHCep-

BHpOBaHl111 3pl1TpOUHTOB H HeKOTOpbIX ,lJ,pyrl1X KJleTOK KpO-

BI1. ,Z:(n513aMOpa)l(HBaHH5I 3pl1TpOUI1TOB nO,lJ, 3aI.UI1TOH f3K

06bIl.JHO npHMeH5IIOT 6bICTpOe 3aMOpa)l(I1BaHHe,lJ,O -196°C

116bICTPbIH OTorpeB npl1 TeMneparype 48°C. Pe3YJIbTaTbI

HCCJIe,lJ,OBaHI1H nOKa3aJIl1, l.JTO npH rny60KoM 3aMOpa)l(I1Ba-

HI1I1 3pl1TpOUI1TOB C f3K 14 - 15%-Ha51 KOHueHTpaUH5I 51B-

JI5IeTC5I OnTl1MaJIbHOH ,lJ,JI5Inp05lBJIeHW/ MaKCHMaJIbHOrO 3a-

LUHTHOro 3<p<peKTa [7]. I1cnoJIb30BaHI1e f3K B Kal.JeCTBe

KpHonpoTeKTopa ,lJ,JI5IC03,lJ,aHH5I 3anaCOB KpI10KOHCepBHpo-

BaHHbIX 3pHTpOUI1TOB 51BJI5IeTC5I nepCneKTI1BHbIM HanpaB-

JIeHl1eM nporpaMMbI HATO no cOBepweHcTBOBaHl11O Me-

,lJ,HUI1HCKOro o6eCnel.JeHH5I Boop~eHHbIx CHJI B cOBpeMeH-

HbIX YCJIOBI151X.

B HaweH cTpaHe Hal160JIbWee pacnpocTpaHeHHe nOJIy-

l.JHJI MeTO,lJ, KpI10KOHCepBl1pOBaHH5I 3pI1TpOUHTOB, 6bICTpO

3aMOp0)l(eHHbIX npl1 YJIbTpaHI13KHx TeMneparypax B )I(11,lJ,-

KOM a30Te C orpa)l(,lJ,alOLQI1M pacTBopoM, cO,lJ,ep)l(aI.UHM

15 - 20%-HbIH rJIl1uepHH B pa60l.JeH KOHueHTpaUHI1 (pacTBo-

pbI L(HHI1KI1K 114, J»I11I1fI1K 11J B nOCJIe,lJ,HHe rO,lJ,bI

Hal.JaJIHCb nOHCKH B 06JIaCTH HCnOJIb30BaHH5I YMepeHHo

HH3KI1X (-80 ... -20 °C) TeMneparyp ,lJ,JI5I,lJ,OJIrOCpOl.JHOrO

xpaHeHH5I KOMnOHeHTOB KpOBl111 KOCTHoro M03ra [6].

ITporpecc B ,lJ,e5ITeJIbHOCTI1 CJIy)l(6bI KpOBH TeCHeHWHM

06pa30M CB5I3aH C pa3BI1THeM ,lJ,e5ITeJIbHOCTH 6aHKa KpO-

BH, OCHaLQeHHOrO KpHoreHHbIM 06opy,lJ,OBaHHeM, n03BOJI5I-

IOLUI1M I1CnOJIb30BaTb ,lJ,l1ana30H KaK yMepeHHo HH3KHX, TaK

H cBepXHH3KI1X TeMneparyp.

J1el.Je6Ha51 ueHHOCTb npHMeHeHI151 KpI10KOHCepBl1pOBaH-

HhIX KOMnOHeHTOB KpOBI1 ,lJ,OKa3aHa MHOrOl.JHCJIeHHbIMI1

KJIHHHl.JeCKHMI1 Ha6JIIO,lJ,eHH5IMH. CJIe,lJ,yeT oc060 aKueHTI1-

pOBaTb BHHMaHl1e Ha Tex npeHMYLUeCTBax, KOTophle HMe-

lOT ,lJ,eKpHOKOHCepBl1pOBaHHbIe 11 OTMbITble 3pl1TpOUHTbi

nepe,lJ, 3pHTpOUI1TaMH, xpaHHBWHMI1C5I npH nOJIO)l(J1TeJIbHbIX

TeMnepaTypax.

V Kpl10KOHCepBI1pOBaHHbIe 3pl1TpOUHTbI 11TpOM60UI1TbI,

MHTeJIbHO xpaHHBWHeC5I B YCJIOBH5IX XOJIO,lJ,OBOrO aHa6110-

3a, MaJIO OTJII1l.JaIOTC5I no CBOI1M MOP<P0<PYHKUHOHaJIhHbIM

nOKa3aTeJI5IM OT CBe)l(e3arOTOBJIeHHbIX KJleTOK.

V B3BeCb Pa3MOp0)l(eHHblX 11 OTMbITbIX 3pl1TpOUI1TOB

npaKTHyeCKI1 He CO,lJ,ep)l(I1T JIHMOHHOKHCJIOrO HaTpl151, B HeH

CHl1)1(eHO CO,lJ,ep)l(aHl1e KaJIl151 H MeTa6oJII1TOB, HaKanJII1Ba-

1OI.UI1XC5I B npouecce xpaHeHH5I KOHCepBl1pOBaHHOH KpOBH

npl1 nOJIO)l(HTeJIhHOH TeMneparype.

V B03MO)I(H0Cfb ;::vrnTeJIbHOro XpaHeHH51 n03BOJI5leT C03,lJ,aTb

,lJ,OCTaTOl.JHbIe3anaCbI 3pl1TpOUHTOB pe,lJ,KI1X rpynn KpOBI1.

V Kpl10KOHCepBHpOBaHHe n03BOJI5IeT ycnewHo pewaTb

npo6JIeMY 3a6JIarOBpeMeHHoro HaKOnneHH5I ayT03p11TpOUH-

TOB ,lJ,JI5I 60JIbHbIX, KOTOphIM npe,lJ,CTOI1T TpaBMaTI1l.JHOe

OnepaTI1BHOe BMeWaTeJIbCTBO C nporH0311pyeMoH 3Hal.JH-

TeJIbHOH KpOBonOTepeH.

V O,lJ,HOKpaTHbIe H nOBTopHbIe TpaHC<py3HH pea6I1JIHTH-

pOBaHHbIX nOCJIe HH3KOTeMneparypHoro KOHCepBl1pOBaHH5I

3pHTpOUHTOB, KaK npaBI1JIO, He COnpOBO)l(,lJ,aIOTC5I nOCT-

TpaHC<PY3HOHHbIMH peaKUH5IMH 6JIaro,lJ,ap51 TOMy, l.JTO npH

OTMbIBaHHH y,lJ,aJI5IIOTC5I JIeHKOUHTbI, TpOM60UHTbI H 6eJI-

KOBbIe KOMnOHeHTbI nJIa3MbI, K KOTOpbIM peUHnHeHTbI He-

pe,lJ,KO 6bIBalOT ceHCH6HJIH3HpOBaHbI, oc06eHHO nOCJIe

npe,lJ,WeCTBYIOI.U11X MHoroKpaTHbIX nepeJIHBaHHH KpoBH.

V TpaHc<pY3I1H Pa3MOp0)l(eHHbIX OTMbITbIX 3pl1TPOUHTOB

CHH)I(aIOT PI1CK 3apa)l(eHH51 peUHnHema BHpyCHbIM renaTI1TOM.

)J;eKpI10KOHCepBHpoBaHHbIe 3pHTpOUHThI MOryT npl1Me-

H5ITbC5I KaK B 3KCTpeHHbIX cHryaUH5IX, HanpHMep B Me,lJ,l1-

UHHe KaTacTpo<p, TaK 11B nJIaHOBOH xHpyprHH.

Yl.JHTbIBa51 CJIO)l(HOCTb TeXHOJIOrHl.JeCKOrO npouecca ,lJ,e-

KpHOKOHcepBaUHH H BbICOKYIO CTOHMOCTb ,lJ,eKpHOKOHcep-

BHpOBaHHbIX H OTMbITbIX 3pHTpOUHTOB, HX npHMeH5IIOT B

KOMnJIeKCHOM JIel.JeHHH naUl1eHTOB C T5I)I(eJIOH <pOpMOH re-

MHl.JeCKOH rl1nOKCHI1:

• npl1 MaCCI1BHOH KpOBonOTepe, cOnpOBO)l(,lJ,alOI.UeHC5I

pHCKOM pa3BI1TH5I CI1H,lJ,pOMa rOMOJIOrHl.JHOH KpOBI1;

• npl1 JIel.JeHHI1 reMoTpaHc<PY3HOHHbIX OCJIO)l(HeHI1H, B03-

HI1KWI1X B pe3YJIbTaTe nepeJIHBaHI151 HHorpynnHoH KpOBI1;

• npl1 T5I)I(eJIOH naTOJIOrl1H nel.JeHH H nOl.JeK, B l.JaCTHOCTI1

npH OCTpOH nOl.Jel.JHOHI1 nel.JeHOl.JHOH He,lJ,OCTaTOYHOCTI1;

• ,lJ,JI5IJIel.JeHH5I aHeMI1H ayTOHMMyHHoro xapaKTepa;

• npH aJIJIoceHcI16HJIH3aUHI1 K aHTl1reHaM KJleTOK KpOBI1,

6eJIKaM nJIa3Mbl H CKJlOHHOCTH K aJIJIeprl1lJeCKI1M peaKUH-

51M 11OCJIO)l(HeHI151M;

• npl1 XpOHI1l.JeCKHX aHeMI1l.JeCKI1X COCT05lHI151X pa3JII1Y-

HOro npOI1CXO)l(,lJ,eHH5I, B TOM YHCJIe npl1 rHOHHO-CenTl1yeC-

KI1X 3a6oJIeBaHH5IX;

• npH aHeMI1H y JIHU C BpO)l(,lJ,eHHbIM ,lJ,e<pI1UI1TOM IgA,

,lJ,JI5Inpe,lJ,OTBpaLQeHH5I aHa<pHJIaKTl1yeCKOH peaKUl111 Ha MI1-

HHMaJIbHbIe ,lJ,03bl ,lJ,aHHoro I1MMyHorno6yJIHHa.

TaKHM 06pa30M, Bce BbIWeCKa3aHHOe Harn5l,lJ,HO I1JIJIIOC-

Tpl1pyeT aKryaJIbHOCTb np06JIeMbI C03,lJ,aHI151,lJ,OCTaTOl.JHbIX

3anaCOB 3pI1TpOUI1TOB, TpOM60UHTOB 11MHeJIOKapI10UI1TOB,

KpHOKOHCepBl1pOBaHHbIX Pa3JII1YHbIMI1 MeTO,lJ,aMI1. BMec-

Te C TeM cnoc06bI COXpaHeHI151 6110MaTepHaJIa npl1 yMe-



MeTOllbl KOHCep- TeMnepaTypa
KOMnOHeHT

T,m
KpllOnpOTeKTOp

CpOK
BllpOBaHIlJl xpaHeHIlJl,oC KOHTeHHepOB xpaHeHIlJl

-40 ...-25 nepBIl'lHbIH* fJlIlUepIlH, 20 % 6-12Mec

-30
CTeKJIJlHHbIH, fJlIlUepIlH,

I roll
nepBIl'lHbIH* 33 - 34 %

-40 fJlIlUepIlH, 39,6 % 2 rolla

CTeKJIJlHHbIH ,lI,MCO, 15 %
-()0 ..-40 3P"TPOUITbl + IlBn, 10 %

2 rolla
3aMOpaJKIlBaHile
npll )'MepeHHo -()5 3 rolla
HIl3K11XTeMne- nepBIl'IHbIH* fJlHuepllH, 40 %

parypax -70 ..-()0 4 rolla

-80 nepBH'lHbIH*
npOUIlJleHfJlIlKOJlb, 17,5 %

5J1eT+,lI,MAll.,5%

.-80 TpoM6oUHTbI nepBIl'lHbIH* ,lI,~2,5% 3 rolla

-20 6 Mec
lliIDMa nOJlHMepHbIH -

-30 II HHJKe 12 Mec

-196 ..-130 fJlIlUepIlH, 20 % IOJleT

KPlloKoHcepBIl- 3P"TPOUITbI
npOU IlJleHfJlll KOJlb, 17,5 % IOJleTpoBaHlle Upll CUeUHaJlbHbIH**

YJlbrpaHIl3K11x -196
TPOM6oUilTbI ,lI,MAll., 2,5 % 7J1eT

TeMneparypax
MHeJlOKapllOUHTbI ,lI,MAIL 3 % 5 - 10 JleT

npHMe'laHlul: * - CTaHllaPTHbIH KOHTeHHep (nBX), B KOTOPbIHKpOBb 3aroTOBJIeHa OTlloHopa; ** - MeTaJlJIWIeCKIlH
KOHTeHHep HJI11KOHTeHHep 113crreU11aJ111311pOBaHHOroIIJIaCT11Ka;,lI,MCO - A11MeTHJICYJlb¢>oKCHJl;,lI,MAU-
ll11MeTHJIaUeTaMHJl.

peHHO HH3KHX TeMneparypax B nOJIHMepHbIX KOHTeMHepax

C HCnOJIb30BaHHeM 3JIeKTpope<ppIDKepaTopHOM annapary-

pbI B POCCHH He nOJIyqHJIH LJ,OmKHOro pa3BHTHH, B TO Bpe-

MH KaK HMeHHO TaKOH LJ,Hana30H HCnOJIb3yeMbIx TeMnepa-

ryp n03BOJI~eT C03LJ,aTb M06HJIbHbIe 3anaCbI reMOKOMno-

HeHTOB, HaH60JIee npHMeH~eMbIX B 3KCTpeHHbIX cHryaU;H-

~X. Oc06eHHO OCTpO BCTaeT Bonpoc 0 He06xoLJ,HMOCTH

OLJ,HOMOMeHTHoro HCnOJIb30BaHHH 60JIbIIIOrO KOJIHqeCTBa

fTC B MeLJ,HImHe KaTaCTpo<p npH B03HHKHOBeHHH OqarOB

MaCCOBbIX caHHTapHbIX nOTepb BCJIeLJ,CTBHe TeXHoreHHbIX

npHqHH (QepH06blJIb, Y<pa), npHpOLJ,HbIX ~BJIeHHM (ApMe-

HIDl, CaXaJIHH), COU;HaJIbHbIX <paKTOpOB (JIOKaJIbHbIe BOMHbI

H BoopY)KeHHbIe KOH<pJlHKTbl). B Ka)K.LJ,OMH3 TaKHX cHrya-

U;HH nepeLJ, BoeHHO-MeLJ,HIJ,HHCKOH CJIy)K60H CTaBHTC~ 3a-

LJ,aqa cp04Horo npOBeLJ,eHH~ Jleqe6HO-3BaKyal.J,HOHHbIX Me-

ponpH~THH. CJIeLJ,OBaTeJIbHO, 3KCTpeHHoe peIlleHHe Bonpo-

COB TpaHC<PY3110JIOrl1qeCKOrO 06eCneqeHH~ JIHU; C OCTpOH

MaCCI1BHOH KpOBonOTepeH, O)KOraMH, JlyqeBbIMH nop~e-

HH~MI1 11 T.LJ,. MO)KeT 6bITb 3<p<peKTI1BHbIM npl1 yCJIOBl111

3a6JIarOBpeMeHHoro pe3epBl1pOBaHH~ COOTBeTcTBylOll.I,HX

CpeLJ,CTB.

MaTepUaJlbI u MeTO~bI

C u;eJIblO C03LJ,aHHH CTpaTerHqeCKIiX 3anaCOB reMOKOM-

nOHeHTOB Ha cnyqaM B03HHKHOBeHIDl Qpe3BbIqaHHOH cHrya-

U;HH, COnpOBO)K.lJ,aJOll.l,eMCH OLJ,HOBpeMeHHbIM nO~BJIeHHeM

3HaQHTeJIbHOrO KOJIH4eCTBa nOCTpaLJ,aBIllIiX, "Y)K.lJ,alOll.I,HX-

CH B npOBeLJ,eHHH reMOTpaHC<py3HOHHOM TepanHH (fTT), B

yqpe)K.lJ,eHIDlX CJIY)K6bI KpOBH BC P<I> (HMO KpOBH H TKa-

HeH HHIJ; BMeLJ,A, fBKf HM. nypLJ,eHKO,

IJ;Bf HM. BHIIIHeBCKoro, OKP~HbIX rOCnHTaJIHX JIeHBO,

)J.BO H LJ,p.) 6bIJIH C03LJ,aHbI 6aHKH HH3KOTeMneparypHoro

KOHcepBHpOBaHIDl KOMnOHeHTOB KpOBH H KOCTHoro M03ra.

BHeLJ,peHHe MeTOLJ,OBLJ,OJIrOCpOQHOrO xpaHeHIDl KpOBH H ee

KOMnOHeHTOB, a TaK)Ke KOCTHoro M03ra B npaKTHKY 3HaQI1-

TeJIbHO paCUmpHJlO B03MO)KHOCTH CJIy)K6bI KpOBI1 no IiX on-

TI1MaJIbHOMY HCnOJIb30BaHHlO, 60JIee nOJIHOM peaJIH3al.J,HH CO-

BpeMeHHbIX npHHl.J,I1nOB reMOKOMnOHeHTHOH TepanHH, a TaK-

)Ke no C03LJ,aHHlO M06HJIbHbIX 3anaCOB fTC.

B COBpeMeHHbIX yCJIOBHHX TepMHH «6aHK KpOBH» 03Ha-

QaeT HaJIHQl1e cneUl1aJII13HpOBaHHoro OTLJ,eJIeHI1H KpI10KOH-

cepBHpOBaHH~ H LJ,OJIrOCpOQHOrO XpaHeHI1~ KOMnOHeHTOB

KpOBH 11KOCTHoro M03ra B COCTaBe CJIy)K6bl nepeJII1BaHI1~



KpOBH (CnK) HnH rOCnHTaJlbHOrO OT)J,eneHH5InepenHBa-

HH5IKpOBH,OCHaLUeHHOrOKpHOreHHOH annaparypoH, n03BO-

n5llOLUeH HCnOnb30BaTb )J,Hana30H yMepeHHO HH3KHX

(-80 -20 0c), HH3KHX (-140 ... -90 °C) H cBepxHH3KHX

(-196 -150 °C) TeMneparyp. B Ta6nHI..(e npe)J,CTaBneHbI

cnoc06bI HH3KOTeMneparypHoro KOHcepBHpOBaHH5IKneTOK

KpOBH, B TOH HnH HHOH CTeneHH Hcnonb3yeMble B Yl.Jpe)l(-

)J,eHH5IXcny)l(6bI KpOBH P<1>.

nepCOHaJI 6aHKa KpOBH pa60TaeT B TeCHOM B3aHMoAeH-

CTBHHC)J,pyrHMH CTPyKTypHbIMH nO)J,pa3)J,eneHH5IMHCfIK:

OT)J,eneHH5IMH3arOTOBKH, nepepa60TKH, na60paTopHoro

06cne)J,oBaHH5I KpOBH HAp.

Ha OT)J,eneHHeKpHOKOHCepBHpOBaHH5I B03nO)l(eHbI cne-

)J,YlOLUHe3a)J,a4H:

V C03)J,aHHe 3anaca )J,OHOpCKHX3pHTpOI.(HTOB, 60nbllIeH

4aCTblO pe)J,KHx rpynn, )J,n516ecn~pe60HHOrO 06ecnel.Je-

HH5IKnHHHK, OC06eHHO B nepHOA OTCYTCTBH5IAOHOpOB, a

TaK)l(e'Ha OC06bIH nepHO)J,.

V 06ecne4eHHe IlIHpOKoro Hcnonb30BaHH5I KpHOKOHcep-

BHpOBaHHbIX ayToreHHbIX 3pHTpOI.(HTOB, TpOM60I.(HTOB,

nna3MbI B nnaHOBOH XHpyprHH (cep)J,el.JHO-COCY)J,HCTa5l,TO-

paKaJlbHa5l, a6)J,OMHHaJlbHa51xHpyprH5I, opTOneAH5I, rHHe-

KOnOrH51,yponOrH5I H )J,p.).

V C03)J,aHHe3anaca KpHOKOHcepBHpOBaHHbIXlpoM601.(H-

TOB,THnHpOBaHHbIX no HLA, Ha cnyqaH 3KClpeHHoro HX HC-

nOJIb3OBaHH5InpHTpOM60I.urnmeHHl.JeCKOMKpOBOTel.JeHHHHJrn:

ero yrp03e y 60nbHbIX OHKoreMaTOnOrHl.JeCKOrOnpocPHmI.

V 06ecne4eHHe TpaHcnnaHTal.(HH KOCTHoro M03ra HnH

CTBonOBbIX KneTOK.

V KpHOKOHcepBHpOBaHHeayronorHl.JHoro KOCTHOroM03ra

reMaTonorH4eCKHX H OHKOnOrHl.JeCKHX60nbHbIX C l.(enblO

HX nocne)J,ylOLUHX ayToTpaHCnJlaHTaI.(HH.

V C03)J,amte 6aHKa aYTOJlOrH4HOro KOCTHoro M03ra 3AO-

POBbIX mtU, no po)J,y npOcPeCCHOHaJlbHOHAe5lTeJlbHOCTH

CB5I3aHHbIX C nOBbIllIeHHOH onaCHOCTblO pa)J,HaI.(HOHHOro

nOp~eHH5I.

V C03)J,aHHe 3anaCOB )J,OHopCKoro KOCTHoro M03ra, TH-

nHpOBaHHoro no CHCTeMeHLA.

V C03)J,aHHe6aHKa KneTOK KpOBH)J,Jl5IJla60paTopHbIX HC-

CJle)J,OBaHHH(CTaH)J,aprHble3pHlpOl.(HTbI, JlHMcP0l.(HTbIHT.)J,.).

V HaKonneHHe 3anaCOB KapaHTHHH3HpOBaHHOH CBe)l(e-

3aMOp0)l(eHHOH nJla3MbI, B TOM l.JHCJleHMMyHHOH.

,ll/r51pellIeHH5I YKa3aHHbIX 3a)J,al.JBTHnOBOMBapHaHTe npe-

)J,ycMOTpeHIlITaT OT)J,eneHH5IKpHOKOHcepBHpOBaHH5IKneTOK

KpOBH H KOCTHoro M03ra, COCT05lLUHHHX 7 l.JeJlOBeK:

• 3aBe)J,YlOLUHHOT)J,eJleHHeM

(Bpa4-TpaHccPY3HOJlOr) 1
• Bpa4-xHpypr 1
• Onepal.(HOHHa51 Me)J,HUHHCKa51ceCTpa 2

• I1H)I(eHep

• TexHHK

• CaHHTap

Pa3BepTbIBaHHe OT)J,eneHH5IKpHoKoHcepBHpOBaHH5I Ha

6a3e CnK nO)J,pa3yMeBaeT BbI)J,eJleHHe 90...120 M2 nJlO-

LUa)J,H)J,Jl51pa3MeLUeHH5I:

• Onepal.(HoHHOH )J,Jl51nO)J,rOTOBKHKneTOK KpOBH H KOCT-

Horo M03ra K HH3KoTeMneparypHoMy KOHcepBHpOBaHHlO H

npe)J,TpaHccPY3HOHHOHpea611JIHTaI.(HHKpHoKoHcepBHpoBaH-

HbIX KOMnOHeHTOBKpOBH;

• l.(eH1pHcP~oH;

• c06cTBeHHo HH3KoTeMneparypHoro XpaHHJlHLUa, npe)J,-

CTaBJI5IlOLUero C060H KOMnJIeKT KpHoreHHoro 060py)J,oBa-

HH5I ()I(H)J,K0a30THble KaMepbI, 3JIeKTpope<ppH)l(epaTOpHble

npHJIaBKH-XOJIOAHJIbHHKH), nporpaMMHblx 3aMOpa)I(HBaTe-

neH, 060py)J,oBaHH5I )J,JI5Ipa3MOpa)l(HBaHH5I KpHOKOHcepBH-

pOBaHHblx KOMnOHeHTOBKpOBH, BcnOMOraTeJIbHOrO 060py-

)J,OBaHH5IH annaparypbI;

• Yl.JaCTKa )J,JI5InO)J,roToBKH MaTepHaJIa H MbITb51 KOH-

TeHHepoB;

• KOMHaTbI )J,n51nHl.JHOrO COCTaBa.

Bce pa60tme MeCTa )J,on)l(HbI COOTBeTCTBOBaTbHopMaM

CHI1n.

,ll/r51 OCHaLUeHH5I6aHKa KpOBH He06xoAHMO HMeTb TaK-

)l(e Cnel.(HaJIbHOe 060py)J,oBaHHe.

06opYAoBaHHe KOmt4eCTBo,IIIT.

EMKOCTb)l)UIAOCTaBKHHXpaHeHH5I

)f(H)],Koroa30TaQTK 2,5/0,25 1

XpaHHJlHlua 6HOnpOAYKTOBXE-0,5 8

XpaHHnHlua 6HOnpOAYKTOBXE-O,2 2

COCYA)J;hlOapaWUI nepeHoca

6HOnpoAYKTOBHa 5 JI 3
COCYA)J;h1oapa)l)UlnepeHoca

6HOnpOAYKTOBHa9 JI 3
TIporpaMMHbIH 3aMOpa)f(HBaTeJIh

6HOnpOAYKTOB 1

MOp03HnhHa51KaMepa Ha-40 ... -25 °C 2

MOp03HnhHa51KaMepa Ha-80°C

eMKOCThlOHeMeHee400 JI 2

MOp03HnhHa51KaMepa Ha-140°C 2

XOJIOAHnbHHKMeAHl.(HHcKHHHa+4 °C

eMKOCTblOHe MeHee 80 JI 2

PecPPH)f(epaTOpHa51UeHTPHcPyraco

CTaKaHaMHHe MeHee 1JI

KOHTeHHepbIM5I XpaHeHH5Io6pa3uOB

eMKOCTblO,MJI:

2000

600
400



<DyHKuHoHHpOBaHHe 6aHKa KpOBH nO.npa3yMeBaeT HaJIa-

)I(HBaHHe 6ecnepe6oHHOrO nocrynJIeHH5I H3 anTeKH KpHO-

KOHCepBaHTOBHa OCHOBeCOBpeMeHHhlX KpHOnpOTeKTOpOB

(rJIHUepHH, .nHMeTHJIaueTaMH.n, npOnHJIeHrJIHKOJIh, .nHMe-

THJICyJIhcPOKCH.n),OTMhlBaJ()I..QHX(paCTBOphl XJIOpH.na Ha-

TpH5I HJIH MaHHHTa Pa3JIHtlHhIX KOHlleHTpallHH) H B3BeWH-

BaJ()IUHX (paCTBOp Ha OCHOBe CaXap03hl) paCTBOpOB.

HecMOTp51 Ha TO, 'ITO cyl..QeCTByeT.nOCTaTOl.JHOMHOro Me-

TO.nOBHH3KOTeMneparypHoro KOHCepBHpOBaHIDI3pHTpOl\HTOB,

.lJ.lI5IBCeXHHX XapaKTepHa O.nHHaKOBa51nOCJIe.nOBaTeJIhHOCTh

TIanOB pa6OThl, B KOTOPOHMO)I(HOBhmeJIHTh CJIe.LJ.YJ()l..Qee:

• nO.nrOTOBKa KJIeTOK KpOBH K 3aMOp~HBaHHJ() (.n06aB-

JIeHHe KpH03aI..QHTHhiX paCTBOpOB, 3KCn03HllIDI KJIeTOK C

KpHOnpOTeKTOpOM npH nJIJ()COBOHTeMneparype);

• HenOCpe.nCTBeHHO3aMOp(l)K.J1Bamle,npOBo.nHMoe no CO-

OTBeTCTB~IUHM nporpaMMaM B Cnel\HaJIhHhlX annapaTax;

• xpaHeHHe 3aMOpO)[(eHHhIX 6Ho06beKTOB B 3JIeKTpOXO-

JIO.nHJIhHHKaXHJIH B 6HOXpaHHJIHI..QaxC )[(H.nKHM a30TOM, a

TaK)[(e npH B03HHKHOBeHHH He06xo.nHMOCTH TpaHcnOPTH-

pOBKH HX nOTpe6HTeJIjJM;

• OTorpeB (Pa3MOp~HBaHHe);

• y.naJIeHHe KpHOnpOTeKTOpa 11OTMhlBaHHe KJIeTOK.

Ilpl1 BhlnOJIHeHl111 Bcex 3TanOB Kpl10KOHCepBI1pOBaHIDI

B~HeHwee 3Hal.IeHI1e I1MeeT HaMe)[(al..Qee TeXHHlleCKoe

OCHaIUeHHe, KOTopoe paCCMaTpHBaJIOCh Bhlwe.

Ilpl1 Kpl10KOHCepBI1pOBaHHH KJIeTOK KpOBH 11KOCTHOro

M03ra HaMI1 npHMeH5IJ()TC5ICJIe.LJ.YJ()I..QHecnoc06hl:

V MeTO.n L(llliMrIlK. 3aMop~HBaHHe 3pHTpOllHTOB

B )[(11.nKOMa30Te .no -196 ... -150°C B aJIJ()MI1HHeBhIX re-

MOKoHTeHHepax no.n 3aI..QHTOHpaCTBOpa L(HMHrIlK 115 C

15%-HoH pa60l.leH KOHlleHTpalll1eH rJlI111ep"Ha.

V Kpl10KOHCepBHpOBaHI1e 3pl1TpOlll1TOB npl1 TeMnepary-

pe -196 ... -150°C B )[(H.nKOMa30Te no.n 3aI..QHTOHKOHcep-

BaHTa «IlponaH.nHocaxapoJIh» C KOHel.lHOHKOHlleHTpallHeH

npOnHJIeHrJIHKOJI5I 18,5% C HCnOJIh30BaHHeM MeTaJIJIl1l.1eC-

KI1X KOHTeHHepoB B Kal.leCTBe pe3epByapa MjJ 3aMOpa)[(H-

BaeMhlX 6110cycneH3l1H.

V Kpl10KOHCepBI1pOBaHHeTPOM60l\HTOB npH TeMnepmype

-196°C B reMOKOHTeiiHepax C I1CnOJIh30BaHI1eMB Kal.leCTBe

Kpl10npOTeKTOpa paCTBopa «TpOM60KpHo.nMall» C KOHel.lHOH

KOHueHTpallHeH .nHMeTHJIalleTaMH.lJ.a(,[(MAL() 2,5 %.

V 3aMop~HBaHHe KOCTHOro M03ra npl1 TeMneparype

-196°C B )[(11.nKOMa30Te B MeTaJIJIHl.IeCKHX reMOKOHTeH-

Hepax no.n 3aI..QI1TOH 10%-Horo .nI1MeTI1JIcYJIhcP0Kcl1.na

():(MCO) I1JIH3%-Horo ):(MAll

V XpaHeHHe CBe)[(e3aMopo)[(eHHOH 113aM0po)l(eHHOH nJIa3-

Mhl npH TeMneparype -40 11-80°C B 3JIeKTPOXOJIo.nHJIhHH-

KaXBnOJIHXJIOpBJ1HHJIOBhlXKOHTeHHepaxTHna «KoMnonJIacD>.

BhlweCKa3aHHoe HarJI5I.nHO.neMoHcTpHpyeT npe06JIa.na-

HHe B npaKTHl.IeCKOH .ne5ITeJIhHOCTHOT.neJIeHI151KpHOKOH-

cepBHpOBaHH5I KJIeTOK KpOBH 11KOCTHoro M03ra MeTO.nOB

HX XpaHeHI151npl1 YJIhTpaHH3KHx TeMneparypax C HCnOJIh-

30BaHHeM )[(H.lJ.K0a30THOroo60py.noBaHI1jJ, HeCMOTp51Ha p5l.n

npel1Myl..QeCTB 3JIeKTpopecPpl1)[(epaTOpHoro MeTo.na nepe.n

)[(H.nKoa30THhIM, a HMeHHO:

V 3aMop~aHHe KJIeTOl.JHh1XcycneH311H B 3JIeKTPOpecP-

pH)[(epaTOpe n03BOAAeT OTKa3aThC5IOT rpoM03.LJ.KOro11.nopo-

rocT05Il..Qero)[(H.lJ.KOa3OTHOro06opy.noBaHJ1jJ.Oc06eHHo BhlfO-

.neH 3TOT MeTO.nTaM, r.ne )[(H.lJ.Koroa30Ta HeT, OH .necPl1I.UITCH

HJIHTpe6yeT .lJ.lI5I.nOCTaBKHMHTeJIhHOH TpaHCnOpTHpoBKH.

V OTna.naeT He06xo.nHMOCTh B I1CnOJIh30BaHI111cnellH-

aJIhHhlX MeTaJIJIHl.IeCKHX KOHTeHHepOB, TaK KaK 3aMOpa)[(H-

BaHHe, xpaHeHHe H OTMhlBaHHe np0I13BO.lJ.jJTCjJB CTaH.napT-

HhIX nJIaCTI1KOBhIX KOHTeHHepax, B KOTophle KpOBh 6hlJIa

nepBOHal.{aJIhHO 3arOTOBJIeHa.

V B03MO)[(Ha TpaHcnopTHpOBKa 3pHTpOllHTOB B 3aMO-

pO)[(eHHOM COCTOjJHHHB H30TepMHl.IeCKOM 5II..QHKeC HCnOJIh-

30BaHHeM cyxoro JIh.na.

V KpaTKOBpeMeHHhle KOJIe6aHH5ITeMneparyphl, Hanpl1-

Mep, npH TeXHI1l.{eCKHXHenOJIa.LJ.KaXB pecPpl1)[(epaTopax He

jJBJI5IJ()TCjJcPaTaJIhHO ry6HTeJIhHhIMI1 .nJI5IKJIeTOl.lHOrO Ma-

TepHaJIa, KaK npH XpaHeHI1H B )[(H.nKOMa30Te.

Bce 3TO n06y.nHJIo Hac aKTHBHO BeCTI1 nOI1CK aJIhTepHa-

TI1BHhlX nyreH KpI10KOHCepBHpOBaHJ1jJreMOKOMnOHeHTOB.

Pe3YJlbTaTbi H HX oocy)K,lJ,eHHe

B nOCJIe.nHHe ro.nhI B HMO KpOBI1 H TKaHeH HML(

BMe.nA pa3pa60TaHhl cnoc06hI 3aMOp~I1BaHI1jJ 3pI1TpO-

llUTOB H TpoM6011UTOB npu yMepeHHO HI13KUX TeMnepary-

pax B 3JIeKTpopecPpl1)[(epaTOpax C HCnOJIh30BaHueM nOJII1-

MepHhlX reMoKoHTeHHepoB OTel.{eCTBeHHoro npOH3Bo.nCTBa

THna «reMaKOH» 11«KoMnOnJIacT».

Memoo HU3KomeMnepamypH020 KOHcep6up06aHUJl
3pumpol{umo6 npl1 TeMnepaType -80°C no.n 3aI..QI1TOH

KpHoKoHcepBaHTa, co.nep)[(al..Qero npOnl1JIeHrJIl1KOJIh 11

):(MAIJ; B KOHel.lHhlX KOHlleHTpallH5IX 18,5 H 5 % COOTBeT-

CTBeHHO 06eCnel.ll1BaeT coxpaHHocTh .no 94 ± 3 % KJIeTOK.

CYTh MeTo.na: 3pHTPOlll1THhIH KOHueHTpaT, nOJIy'-IeHHhIH 113

400 MJI KpOBI1, HaChll..QaeTC5IpacTBopoM KpHonpoTeKTopa,

Tl..QaTeJIhHOnepeMeWI1BaeTC5I 11pacnpe.neJI5IeTC5I B 060l1x

OT.neJIeHI1jJX«reMaKoHa 500/300» (800 MJI). «reMaKoH» no-

Mel..QaeTC5IB MeTaJIJII1l.{eCKI1HneHaJI-XOJI.nep. 3aTeM 3p11T-

POllUThI OXJIa)[(.lJ.aJ()TC5Ico CKOpOCThJ()4 °C/MHH.nO -80°C.

IlocJIe 3Toro 3aMOpO)[(eHHhIH 3pHTpOllHToKoHlleHTpaT ne-

peHOCUTC5IB HU3KoTeMneparypHhIH npl1JIaBOK (-80°C) .nJI5I

.nJII1TeJIhHOrOxpaHeHUjJ. B pe3YJIhTaTe HCCJIe.noBaHI1H,BhI-

nOJIHeHHhlX nOCJIe Pa3MOp~I1BaHl1jJ, OTMhlBaHI151H pecyc-

neH.nHpOBaHH5I3pHTpOllHTOB.n0 reMaToKpHTa 41,8 ± 0,28 r,

6hIJII1 nOJIYl.leHhl cJIe.nYJ()I..QHepe3YJIhTaThl: co.nep)[(aHHe



06I.l.(ero reMom0611Ha COCTaBJUIJlO47,1 ± 0,80 r, ypoBeHb

cB060,ll,HOrO reMom06HHa He npeBbIWaJI 0,69±0,04 r/Jl, no-

Ka3aTeJlH KHCJlOTHOH pe3HCTeHTHOCTI1 CBI1,ll,eTeJlbCTBOBa-

JlH 0 npe06J1a,ll,aHI1H B I1CCJle,ll,yeMblx np06ax BbICOKO- 11

Cpe,ll,HeCTOHKI1X(90,9 ± 0,70 %) 3pI1TpOI..l,I1TOB.KOJlWleCTBo

CcPeP0I..I,I1TOB6blJlO He 60Jlee 2,4 ± 0,39 %. HH,ll,eKC ,ll,ecPop-

MHpyeMocTI1 3pl1TpOl..l,HTOBCOCTaBJlSlJI0,98 ± 0,04 y. e., KO-

3cPcPHI..I,HeHTBSl3KOCTHCpe,ll,bI He npeBbIWaJI 2,08 ± 0,05 y.e.

TaKoH nOKa3aTeJlb MOPcP0cPYHKlJ,JoIOHaJIbHOHnOJlHOl..I,eHHOCTH

3pl1TpOl..l,I1TOBKaK HHTeHCI1BHOCTbpeaKI..I,HI1DOn 6bIJI ,ll,OC-

TOBepHOJI)"-Iwe B OnbITHbIX rpynnax, qeM B KOHTpOJle (3pHT-

P0I..I,I1TbI;Kpl10KOHCepBI1pOBaHHble B )!(H,ll,KOM a30Te no,ll, 3a-

I.l.(I1TOH«TIponaH,ll,HocaxapoJUI»). DOKa3aTeJlH, xapaKTepH-

3ylOI.l.(l1ecreneHb coxpaHHOCTI1 ra30TpaHcnOPTHOH cPYHKI~I1H

,ll,eKpHOKOHCepBl1pOBaHHbIX3pHTpOI..l,HTOB,6bIJIH ,ll,OCTOBepHo

JI)"-lwe y KJleTOK, nO,ll,BepraBWI1XCSI HH3KoTeMneparypHoM)'

XpaHeHl1lO npH -80°C: Pso y 3pHTpOI..l,I1TOB,3aMop~BaB-

WI1XCSI,ll,0 -80°C, COCTaBI1J1·23,0 ± 0,38 MM pT. CT., a B

KOHTpOJle (-196°C) - 21,2 ± 0,44 MM PT. CT.; K03cPcPI11..1,HeHT

Bopa COOTBeTCTBeHHOpaBHSlJlCSI0,31 ± 0,003 y. e. 110,30 ±

0,002 y. e.; ypoBeHb BHYTPI1KJ1eTOqHOro AT<1> )l,AA KJleTOK

OnbITHOH 11KOHTPOJlbHOHrpyrm I1CCJle,ll,OBaHHSI6bIJI COOTBeT-

CTBeHHO3,33 ± 0,05 MKMoJlb/r Hb 113,15 ± 0,05 MKMoJlb/r Hb.
,lVII1TeJlbHOCTb XpaHeHI1S13pl1TpOl..l,HTOB npl1 TeMneparype

-80°C COCTaBJISlJla2 ro,ll,a (CpOK Ha6J11O,ll,emUl). TaKHM 06-

pa30M, 3pHTpOI..l,HTbI, 3aMOpO)!(eHHble pa3pa60TaHHbIM Me-

TO,ll,OM,no CBOI1McPYHKI..I,HOHaJIbHbIMnOKa3aTemiM S1BJUllOT-

CSInOJlHOl..I,eHHOHTpaHccPY3110HHOHCpe,ll,OH.

Cnoco6 3aMOpaJICUeaHU51mpoM6ol/umoe (KT) ,ll,0

-80°C B 3J1eKTpOXOJlO,ll,I1J1bHI1Keno,ll, 3ar.u.HToH 2,5%-Horo

,[(MAU,. CYTb MeTO,ll,a: neHaJI-XOJl,ll,ep C nO,ll,rOTOBJleHHbI-

MI1 K 3aMOpa)l(HBaHHlO TpOM601..l,I1TaMHnOMeI.l.(alOT B 3J1eK-

TpopecPpH)l(epaTOpHbIH npl1JlaBOK CTeMneparypoH -80°C,

me npOI1CXO,ll,I1TOXJIa)l()l,eHHe 6110cycneH311H co CKOpOCTblO

2".3 °C/MI1H. XpaHeHl1e KOHl..I,eHTpaTaTpOM60l..l,HTOB ocy-

I.l.(eCTBJlSleTCSIB TOM )!(e 3J1eKTpOXOJlO,ll,HJlbHHKe npl1 TeM-

neparype -80°C.

CPOKI1 XpaHeHI1S1 KOHl..I,eHTpaToBTpOM601..l,I1TOBnpH TeM-

neparype -80°C COCTaBJlSlJlI1OT 6,ll,0 18 Mec.

3cPcPeKTHBHoCTb HI13KOTeMneparypHoro KOHCepBl1pOBa-

HHSITpOM60l..l,l1TOBB3J1eKTpoXOJlO,ll,l1JIbHHKenpl1-80 °C cpaB-

HHBaJIH C nOKa3aTeJlSlMI1 3cPcPeKTI1BHOCTI106I.l.(enpl1HSlToro

MeTO,ll,aKpI10KOHCepBHpOBaHI1J1TpOM60l..l,l1TOBB )J(11,ll,KOMa30-

Te npl1 TeMneparype -196°C (KOHTpOJlbHaSl rpynna).

CoxpaHHocTb KJleTOK B KOHl..I,eHTpaTaxTpOM60I..l,l1TOB,3a-

Mopo)!(eHHbIX BnOJlHMepHOM KOHTeiiHepe B3J1eKTpOXOJlO,ll,HJlb-

HI1Ke, OKa3aJIaCb 60Jlee qeM Ha I0 % Bblwe, '-!eM B KT, Kp110-

KOHCepBl1poBaHHbIX BaJIlOMHHHeBbIX KOHTeHHepax B )J{J1)l,KOM

a30Te (70,23 ± 2,44 % 1159,3 ± 1,7 % cooTBeTcTBeHHo).

TIoJlyqeHHble pe3YJlbTaTbI CBI1,ll,eTeJlbcTBYlOT TaK)l(e 0

60Jlee BbICOKOH coxpaHHOCTI1 cPYHKI..I,HOHaJlbHblx CBOHCTB

KJleTOK B TPOM60I..l,HTOKOHl..I,eHTpaTax, KOHCepBl1pOBaHHblx

npl1 TeMneparype -80°C.

BhIBO,ll,bI

V DpHMeHeHHe B )"-Ipe)l()l,eHH5IX 11nO,ll,pa3,ll,eJleHI15IXcJl)0K-

6bI KpOBH HH3KOTeMneparypHbIX TeXHOllOrHH KOHCepBl1poBa-

H.H5I11)l,JIHTeJlbHoro xpaHeHHSI KJleTOK KpOBI1 H KOCTHOro M03-

ra cnoc06cTByeT yJI)"-lweHHlO 06eCneqeHHSI reMOTpaHccPY-

3110HHbIMI1cpe,ll,CTBaMl1paHeHbIX, nOCTpaJl.aBwHX H 6011bHbIX.

V DPH OpraHI13al..l,HH «6aHKOB» ,ll,OJlrocp0'IHOrO xpaHe-

HHSIreMOKOMnOHeHTOB l..I,eJleC006pa3HO HCnOJlb30BaTb Ha-

pSl,ll,y C )!(11,ll,K0a30THbIM 060pY,ll,OBaHl1eM (-196°C) H 311eK-

TpOXOJIO,ll,HJIbHHKH C TeMneparypoH -70 ... -80 °C H HH)!(e.

V C03,ll,aHHe CI1CTeMbI «6aHKOB» KpOBH I1MeeT 06r.u.ero-

cy,ll,apCTBeHHoe 3Ha'IeHl1e, nOCKOJIbKY l..I,elleco06pa3HOCTb

Pa3BHTHJI H HCnOJlb30BaHHSI CeTH HH3KoTeMneparypHbIX xpa-

HI1JIHr.u.B cny)!(6e KpOBH P<1>KaK B MHpHoe BpeM5I, TaK 11B

qpe3BblqaHHbIX cHryal..l,HJIX JlBJlSleTCSIHeocnopHMoH. Pewe-

HHe np06J1eMbI Ha CerO,ll,HSIWHI1H ,ll,eHb C,ll,ep)I(.HBaeTCSIHe-

XBaTKOH cOBpeMeHHoro OTeqeCTBeHHoro 060pY,ll,OBaHI1J1:

nporpaMMHblx 3aMOpa)l(11BaTeJleH, HH3KoTeMneparypHblx

XOJlO,ll,HllbHHKOB, nOJIHMepHblx KOHTeHHepoB )l,JISIxpaHeHHSI

6110npO,ll,yKTOB H T.n., a TaK)l(e OTcYTcTBHeM B ,ll,OCTaTOq-

HOM KOJlHqeCTBe H accopTHMeHTe 3cPcPeKTHBHbIX OTe'Ie-

CTBeHHbIX 3KcTpa- 1111HTpal..l,eJIJllOJUIpHbIXKpHonpoTeKTOpoB.
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