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B HacTosmee Bpemst I 3aMOPaKUBAHUS KIETOK KPOBH
7 KOCTHOTO MO3Ta HIMPOKO MCHOJIB3YIOTCS JIMHEHHbIEe TIPOT-
paMMBI, TOT/Ia Kak panblie psa apropoB [[opauenko E.A. u
coasT., 1994; Cenennon E.II. u coaBt., 1987; KoctseB A.A.
u coaBT., 2003 ] mpeaToKuIN TPUMEHSITh U SKCIIOHEHITHATb-
Hele. Llenp maHHOTO HcclenoBaHus — n3ydeHue 3H exTuB-
HOCTU IPUMEHEHHUs JTUHEHHOW M HKCHOHEHIMAIbHOM IpOr-
paMM 3amopaxkuBaHus JerkoruTos 10 —80°C.

OOBEKTOM HCCIIeOBAHUS CIY>KWJI KOHIIEHTPAT JIEHKOIH-
TOB, BBIACJICHHBIN U3 IIEIbHON TOHOPCKON KPOBU MPHU IUTA-
¢depese. Vcnonp3oBain OpUTHHAIBHBIH MalOTOKCUYHBIN
xnanoorpaxnaronuid pactsop (ITat. Ne 2290808, 2007), conep-
KAl KPUOMIPOTEKTOP CMENIAHHOTO NEeHCTBHS T'eKCaMeTH-
JIEHOUCTETPAOKCHITHIIMOYEBHUHY, KPHOIIPOTEKTOP dHIOIEN-
nronspaoro aeiicreus JMCO u “pecraBpupyromym”’
n00aBKy IIMPOKOTO CIIEKTpa NeHcTBHs. bHooObeKT cMeu-
BaJIM C paCTBOPOM B COOTHOIIEHHH 1:1 M BBIICPKUBAIH NIPH
KOMHATHOH Temmneparype 20 MHH. 3aMOpaKMBaHUE IPOBO-
JIM TI0 IBYM IpOrpaMMaMm: 3KCIIOHEHIHaIbHOH (cepus 1)
U uHelHo# (cepus 2). B cepun 1 xoHTeliHep ¢ eiikonuTaMu
HOTPYXajH B 3alOJIHCHHYIO XJanoHocuteneM (96% stuio-
BBIM CIIUPTOM) BaHHY KaMepbl 3JIE€KTPOMOPO3MIIbHUKA
(o6wem 4 1) “Kpuocrat”. KieTounyro B3BeCh BBIICPKUBAIN
npu —28°C(TemmepaTypa aganTanum) B TedeHue 15—18 mun
B 3aBUCHMOCTH OT 00BbeMa Cpelbl ¥ MEPEHOCHIH JJIS Jallb-
HeWIero 3aMOpaXMBaHUs U XPaHEHHUS B DJIEKTPOMOPO-
smibHUK (—80°C). B cepuu 2 KOHTEHHEp C JICHKOIUTAMU
IOMeIIay B MPpOrpaMMHEBIN 3aMopaxkuBatens YOII u 3amo-
paxuBa OMOOOBEKT MO CIEAyIoIIel mporpamme: Ha 1-M
9Tane co ckopocTbio 1°C/mus ot 22 1o — 7°C, Ha 2-M 3Tane —
—10°C/muH ot —7 10 —40°C, Ha 3-M stame — —20°C/MuH OT
—40 no —80°C. OGpa3ubl xpanuiau npu —80°C B TedeHuHe
CYTOK B 3JIEKTPUYECKOM MOPO3UIBHUKE, OTOIPEBATIH B BOAS-
Holi BanHe npu 38°C B TeueHue 35—-50 ¢ npu UHTEHCUBHOM
MOKaYMBaHUM KOHTEHHepa.

VYcTaHOBIIEHO, YTO KOMUYECTBO KIETOK, YCTOHYHUBOCTD
X MeMOpaH K BUTAJIbHOMY KPAacUTEIIO J03HHY, CONlepIKaHHe
JIU30COMAIIEHO-KaTHOHHBIX OEJKOB B HEUTpoQHIIax mocie
otorpesa B cepusix 1 (n=12) u 2 (n=12) noctosepHuo (p<0,05)
He oTnnyarotcs. [Ipu ormeHke MOp(OJIOrHYEeCcKOro COCTaBa
JIEHKOIIUTOB, 3aMOPOKEHHBIX IO JIHHEHHOW TporpaMme,
KOJIMYECTBO T'PAHYJIOLHUTOB cocTtaBmio 87,5+6,55% (ot
HCXOJHOTO YPOBHS), @ IIPU UCIIOJIb30BAHUH HKCIIOHEHIIMANb-
HOW — jocroBepHO Bhime (94,5+6,9%), onHako ¢arouuTap-
Hasi aKTUBHOCTb HEHTPOQUIOB JaHHON cepuu OblLIa HIDKE
(78,13+5,9%), ueMm B cepuu ¢ NPUMEHEHUEM JIMHEIHOH TIpoT-
pammsbl (88,9+£5,41%).

CrenoBaTenbHO, JTMHEHHAS W OKCIIOHEHIHAIbHAS TIPOT-
paMMBI  3amMOpakuBaHUs JieHkoruToB 10 —80°C ¢ mpume-
HEHHBIM KPHOKOHCEPBAHTOM IO 3()(PEKTUBHOCTH 3HAYH-
TENIFHO He OTIIMYAIOTCS, HO 3KCIIOHEHIHAIbHAs MporpaMma
AMeeT HU3KYI0 SKOHOMHYECKYI0 CTOMMOCTH U SIBISCTCS
OoJiee IOCTYITHOW B METOANYECKOM ILIAHE.
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Nowadays there are widely used the linear programs for
blood and bone marrow cell freezing, meanwhile some
authors [Gordienko E.A. et al., 1994; Svedentsov E.P. et al,
1987; Kostyaev A.A. et al., 2003] previously proposed to
use the exponential programs as well. This research aim
was to study the efficiency of applying the linear and expo-
nential programs for erythrocyte freezing down to —80°C.

The research object was the leukocyte concentrate, iso-
lated from the whole donor blood under cytapheresis. We
used the original low toxic cold-protecting solution (Patent
N 2290808, 2007), containing hexamethylene-bis-tetetra-
oxyethyl-urea cryoprotectant of mixed effect, DMSO
cryoprotectant of endocellular effect and a “renewing” addi-
tive of wide spectrum. Bioobjects were mixed with solution
in 1:1 ratio and exposed at room temperature for 20 min.
Freezing was carried-out by two programs: exponential (1%
series) and linear (2" series) ones. In the 1% series the contai-
ner with leukocytes was immersed into the bath of “Krio-
stat” electrofreezer chamber (4 1 volume), filled with coolant
(96% ethyl alcohol) bath. Cell suspension was exposed at
—28°C (adaptation temperature) within 15—18 min depending
on the medium volume and transferred into electrofreezer
at —80°C for further freezing and storage. In the 2" series
the container with leukocytes was placed into the UOP
programmed freezer and the bioobject was frozen according
to the following program: at the 1* step with 1°C/min rate
from 22 to —7°C, at the 2™ step with 10°C/min from —7 to —
40°C, and with 20°C/min from 40 to —80°C at the 3" one.
Samples were stored at —80°C for 1 day in electric freezer,
thawed with water bath at 38°C for 35-50 sec under intensive
shaking of container.

The number of cells, their membrane resistance to eosin
vital dye, content of lysosome-cation proteins in neutrophils
after thawing in 1% (n=12) and 2" (n=12) series were
established as not statistically and significantly differed
(p<0.05). When estimating a morphologic composition of
leukocytes, frozen by a linear program, the granulocyte
number was 87.5+6.55% (of initial level), and with the
exponential one it was statistically and significantly higher
(94.5+£6.9%), but neutrophil phagocyte activity in these
series was lower (78.1345.9%), than in the series with linear
program (88.9+5.41%).

Consequently, the linear and exponential programs for
leukocyte freezing down to —80°C with cryopreservative
do not considerably differ by the efficiency, but the
exponential program has low economic value and is more
available in methodical aspect.
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