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KpuokoHcepBupoBaHune ¢etarbHbix (PUOPOOAACTONOAOOHBIX KAETOK YeAOBeKa

MEeTOAOM BUTpUPUKALIMM

H.A. Toroxosa
MHCTUTYT npobrem Kpuobuorormm u kpmomeanumnHsl HAH YkpauHbl, r.Xapbkos

Cryopreservation of Human Fetal Fibroblast-like Cells by Vitrification

N.A. GOROKHOVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Butpudukanus sBiseTcs OAHHUM U3 aTbTEPHATHBHBIX
croco00B KpHOKOHCEPBHPOBaHHSA. B HacTosIiee Bpems
YCHEITHO BUTPUPHUIHPYIOT 00pa3lbl TKaHEH HEOOIBIIOTOo
pa3Mepa, SHIEKIeTKH, 3Ur0Thl, IMOPUOHBI PaHHHUX CTalIHi,
KOJIOHUH SMOpPHOHANBHBIX CTBOJOBBIX KiIeTOK. OIHAKO
BOIIPOCHI ONTHMHU3AIUU JIAaHHOTO METOJa U pa3paboTKu
TEXHOJIOTHIECKUX ITANOB M BUTPUDUKAUHN KISTOUHBIX
CYCIIEH3MH OCTAalOTCS aKTyaJIbHBIMH.

Henb paboThl — ONpeneuTh BO3MOXKHOCTh HCIOJb-
30BaHMsI METOJIa BUTPUPHUKAIIMHU 11 KPHOKOHCEPBUPOBAHUS
cycneH3uu (eTanbHBIX GUOPOOIACTOMONOOHBIX KIETOK
YeJIoBeKa.

B cocraB Butpuduuupyonmx pactsopon (BP) Bkmrouanu
JAMCO 10%; 3T (10, 15, 20, 25%); 1,2-TI17 (10, 15, 20, 25%)
u caxaposy (0,5, 1, 1,5, 2 M), KOMOUHHPYS UX pa3IHUHBIC
KOHLIeHTpauu. CKpUHUHT pacCTBOPOB IPOBOAMIIHN C YYETOM
MPO3pPaYHOCTH CTEKJa, YCTOWYMBOCTH K PACTPECKUBAHUIO B
a30Te M Mapax a30Ta, a TaKKe MO OTCYTCTBHIO PEKPUCTAI-
nu3anuu npu ororpese. s Butpudukanuu Gubdpobiac-
TOMOIOOHBIX KIIETOK K KJIETOYHON CYCIIeH3UH J00aBISIH B
IBa dTana MaTouyHblii BP, 3ateM mosnydeHHble 00pasiisl
ob6bemMoM 0,5 MJI B IIACTUKOBBIX KPUOKOHTEHHepax
MTOMEIAN B KHUIKUHA a30T. OTOrpeB 00pa3oB MPOBOIAMIH
Ha BonsHOW OaHe mpu +37°C. OTOTpeTyIo CYCHEH3HUIO
otmbiBanu B 0,5M pacTtBope caxapo3sl u cpeae 199,
nornoaHeHHOH 10%-# 3MOpUOHANIBHON TeNns4bel CHIBO-
poTkoi. [l ymaneHuss KpUOIPOTEKTOPOB HCIIOIb30BAJIN
JIBYX- U TPEXCTYIEHYaTyI0 OTMBIBKY. JKu3HecrnocoOHOCTh
KJIETOK OIEHHWBAJIM 110 TPUIIAHOBOMY CHHEMY U CIIOCO0-
HOCTH KJIETOK K aJr€3Ud B YCJIOBUSX KYJIBTHBHPOBAHUSI.

Jus onpeneneHns KOMOWHAIIMN HaMMEHBIIUX 3ddex-
TuBHBIX KoHUeHTpauuii DI, 1,2-I1]] u caxapo3sl, mo3Bo-
nstonx BP coxpaHuTh He00X0auMbIe BUTPU(PHUKALIMOHHEIC
CBOICTBa, NPOBOJMIIM CKPUHHUHI pacTBopoB. M3 cepum
pacTBOpoB BBIOpanH aBa, 00pasyloniue B JKHIKOM a30Te
Mpo3pavyHOe U CTOMKOE CTEKJIO, KOTOpOe IIaBUIOCH Oe3
JEeBUTpUQHKAINY TpU oTorpese. PactBopbl 0003Haumnmm BP-1
(10% AMCO, 20% 3T, 20% I u 0,5M caxapo3si) u BP-2
(10% AMCO, 15% 3T, 15% IIJ] u 1M caxapo3ssl).

XKusnecriocobHOCTh (HUOPOOITACTONMOTOOHBIX KIETOK
nociue koHTakta ¢ BP u oTMBIBKU IIpH ABYyX- U TPEXCTYINEH-
4aTOW OTMBIBKE COCTaBJjsijia COOTBETCTBEHHO aisi BP-1:
77,5+4,7 u 68,9+£3,7%; BP-2: 74,8+4,8 u 68,8+2,8%; mocie
3aMopaxkuBaHus-otorpeBa mius BP-1: 65,5427 u 59+3,6%;
anst BP-2: 47,1£1,9 u 33,6+3,8%. Knetku coxpausiau
CIOCOOHOCTh MPUKPEIUIATHCS K IUIACTHKY, MPH 3TOM MOCIE
IBYXCTYNEHYATOW OTMBIBKH OHH MPOSBISIIH 0OOJIBIIYIO
CIOCOOHOCTh K PacIlIacThIBAHUIO.

Taxum oOpa3om, Oblia MOKa3aHa BO3MOXKHOCTH NpHMe-
HEHHUS METOAa BUTpHU(HKAIMH A KPUOKOHCEPBUPOBAHUS
KJIETOYHBIX cycneH3nuid nop 3amurort IMCO, DI, 1,2-I11 u
caxapossl.

NPOBJIEMbI
KPUOBMONOIrum
T. 16, 2006, N24

Vitrification is one of the alternative cryopreservation
methods. Nowadays, small tissue samples, oocytes,
zygotes, embryos at early stages, colonies of embryonic
stem cells are sucessfully vitrified. However, optimizations
tasks of this method and development of technological
stages for vitrification of cell suspensions are still actual.

Purpose of work is to find possibility of using the
vitrification method for cryopreservation suspension of
human fetal fibroblast-like cells.

In composition of vitrifying solutions (VS) included 10%
DMSO, EG (10, 15, 20, 25 %); 1,2—PD (10, 15, 20, 25%); and
sucrose (0.5, 1, 1.5, 2 M), with combination of their different
concentrations. Solution screening was performed on glass
transparency, resistance to cracking in nitrogen and its
vapours, as well as on absence of recrystalisation during
warming. For vitrification of fibroblast-like cells to cell
suspension the stock VS was added in two stages, after
that the obtained 0.5 ml samples in plastic cryocontainers
were placed into liquid nitrogen. Sample thawing was
performed on water bath at +37°C. The thawed suspension
was washed-out in 0.5 M solution of sucrose and in medium
199, supplemented with 10 % fetal calf serum. For removal
of cryoprotectants two- and three-stage washing-outs were
used. The viability of cells was assessed with trypane blue
staining and adhesion ability of cells during culturing.

For determination of combination the least effective
concentrations of EG, 1.2-PD and sucrose, enabling VS to
keep essential vitrifying properties, solution screening was
performed. Among the series of solutions two were chosen,
those forming in liquid nitrogen the transparent and stable
glass, which melted with no devitrification during warming.
The solutions were defined as VS-1 (10% DMSO, 20% EG,
20% PD and 0.5 sucrose) and VS-2 (10% DMSO, 15% EG,
15% PD and 1M sucrose).

Viability of fibroblast-like cells after the contact with
VS and washing-out during two- and three-step washing-
outs made correspondingly to VS-1:77.5+ 4.7 and 68.9+ 3.7%;
VS-2: 74.844.8 and 68.8+ 2.8%); after freezing-thawing — for
VS-1: 65.5+2.7 and 59+3.6%; for VS-2: 47.1+1.9 and 33.6+3.8%.
Cells kept the ability of adhering to plastic, herewith after
two-step washing-out they showed higher ability to
flattening.

In such a way, there was shown the ability to use
vitrification method for cryopreservation of cell suspensions
under protection of DMSO, EG, 1.2-PD and sucrose.
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BAnsinne ravuepora Ha aktuBHocTb Ca**-ATPa3bl U acMMMeTpPUYHOE pacrnpeAeAeHne

AVIIMAOB B MemOpaHe 3pUTPOLMTOB YeAoBeka

O.A. KoO®AHOBA
MHCTUTYT npobaem kpmobumororun u kpmomeanumHsl HAH YkpauHsl, r. Xapbkos

Glycerol Effect on Ca**-ATPase Activity and Asymmetric Lipid Distribution

in Human Erythrocyte Membrane
O.A. KOoFANOVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

W3MeHeHne KOHIEHTpaNuu BHYTpuKiIeTounoro Ca?*
WTpaeT BaXHYIO POJIb B PETYIALUN CTPYKTYPHO-(QYHKIIHO-
HAJIBHOTO COCTOSTHHSI Pa3IMYHBIX CyOKIETOYHBIX cucTeM. B
sputponuTtax 4demoBeka Ca’’-ATPa3a sBiseTcsi eMUHCTBEH-
HOUM CTPYKTYpOH, ocymiecTristoriei Tpancnopt Ca’" mpoTus
rpajgneHTa KoHUeHTpauuu. [lockonpKy mpu KpuOKOHCEp-
BUPOBAHUU J3PUTPOIUTOB UYelOoBeKa Hamboliee 4acTo
UCIIOJB3YETCs TIULEPOa, TO U3YyUEHUE €ro BIHMAHHUA Ha
CTPYKTYpy IIa3MaTH4yeckoil MeMOpaHbl U (GyHKLHO-
HalbHYI0 akTHBHOCTH Ca?’-ATPa3sl HEOOXOAUMO IS
[TOHMMaHU MEXaHU3MOB CTa0MIIN3AIlUH KIIETOK K JIeHCTBUIO
CTPECCOBBIX (AKTOPOB.

Ienp nanHoi pabOTHl — M3ydeHHUE BIMSHUS IIMLEPOIa
Ha KaTalUTHYeCKyl akTuBHOCTh Ca’’-Hacoca W acum-
MeTpu4HOe pacnpeneneuune dpocharugmicepuna (OC) B
MeMOpaHax 3PUTPOLUTOB UYEJIOBEKa.

YcTaHOBIEHO, YTO YBEJIHMYEHHUE COAECPKAHUA KPUO-
NIPOTEKTOpPa B Cpelle BBI3BIBAET KOHLEHTPAIMOHHO-
3aBucuMoe u3MeHenune aktuBHoctu Ca*-ATPasel. Ilpu
UCTIOJIb30BAHUM PA3IUYHBIX MOJIEIBHBIX CUCTEM (CallOHHH-
nepMeaOHIIN3UPOBAHHBIX KIETOK U O€NbIX TeHel) OblIn
BBISIBJICHBl OCOOCHHOCTH MOOU(PUKAIUH TIHIEPOJIOM
Katanutudeckoil aktuBHocTH Ca’’-Hacoca, CBS3aHHBIC C
y4acTHEM PeryasiTOpPHBIX YHIOT€HHBIX MOIYJISATOpOB. B
6enbix TeHsax Ca?’-ATPa3Has akTMBHOCTH TOCTEINEHHO
CHIDKAeTCS IPH YBEIMYEHUH KOHLEHTPAaluu Iuiepoia. B
CaloOHUH-TIepMeadIN3HPOBAHHBIX KIETKAaX H3MEHEHUE
aktuBHOCTH Ca?’-Hacoca B MPHUCYTCTBUU KPHOMPOTEKTOPA
uMeeT Oua3HbBI XapakTep ¢ MAKCUMyMOM aKTUBHOCTHU
mpu 10%-m runepone. [TpuMeHeHre UHTHOUTOpa KaJbMO-
JyTUH-3aBUCUMBIX peaknuid R24571 mo3Bonuiio yCTaHOBHTb,
410 akTUBaIMs runeponoM Ca’’-ATPa3bl BO3MOXKHA TOJIBKO
IpU y4yacTHHM KalbMoAyiduHa. B obeux MmMomensx mpu
HCIIOJIb30BAHUU KPHUOMPOTEKTOPHBIX KOHIEHTPaLUN
DIMIEpoa OTMEUEHO CHIKeHne aktuBHOcTH Ca®’-Hacoca
Ha 20-30% 1o cpaBHEHMIO C KOHTPOJIEM, YTO IPHUBOAUT K
HOBBILICHUIO YPOBHs BHyTpuKiIeTOo4HOro Ca’* u MOXer
BBI3BATh HETaTHBHBIC ITOCTIEICTBUS. AKTHBAIIS CKPAIMOJIA3bI
pu TmoBBIIEHUH conaepxanus Ca’" paspymraer acum-
METPHIO IIJJa3MaTHYeCKOW MEMOpaHbI U BeleT K JKCTep-
Hanuzanuu OC. Bo3geiicTBue rimuneposnaa Ha mepepac-
npenenenne @C B MmemOpaHe, OIIEHEHHOE IO CBS3BIBAHUIO
anHekcuHa V-FITC c spurponuTamu, mokasajno, 4TO
JOCTAaTOYHO MPOJOJKHUTENbHBIH KOHTAKT KJIETOK C KPHO-
NPOTEKTOPOM HE€ OKa3blBaeT 3aMETHOTO BIMAHHUS Ha
skcrioHupoBanne OC Ha BHENIHIOIO MOBEPXHOCTH MEMO-
paubl. CiienoBaTenbHo, yBenunuenne yposus Ca’', BbI3-
BaHHOE MHrHOMpoBaHueM akTuBHOcTH Ca**-ATPa3bl mox
BIMSHUEM IJIMLEPOJIa, HE OKa3bIBA€T HETaTHMBHOTO BIIMSHUS
Ha CTPYKTYpPY JUIHJIHOTO OUCIIOS.

Takum 00pa3oM, TIHIEPOT MOXKET OKa3bIBaTh KPHO-
IPOTEKTOPHOE JEHCTBUE HE TOJBKO BCIEACTBUE M3MEHEHUS
CBOWCTB pacTBOpa, HO M €ro crnocoOHOCTH MoIupuIU-
poOBaTh OMOXMMHYECKHE TPOLECCHl B KIETKE, CIIOCOOCTBYS
MX CTaOMIIN3aIlUN B CTPECCOBBIX YCIOBHSIX.
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Change in concentration of intracellular Ca?" plays an
important role in regulating structural and functional state
of different subcellular systems. In human erythrocytes
Ca?*-ATPase is the only structure, realising Ca?" transport
against concentration gradient. Since glycerol is the most
applied in cryopreservation of human erythrocytes,
studying its effect on plasmatic membrane structure and
Ca*-ATPase functional activity is necessary for under-
standing mechanisms of cell stabilisation to stress factors.

This research was aimed to study glycerol effect on
Ca?-pump catalytic activity and asymmetric distribution of
phosphatidyl serine (PS) in human erythrocyte membranes.

The augmentation of cryoprotectant content in the
medium was established to cause a concentration-
dependent change in Ca?*'-ATPase activity. When using
different model systems (saponin-permeabilised cells and
white ghosts) there were revealed the peculiarities of Ca**-
pump catalytic activity modification with glycerol,
associated to the participation of regulatory endogenous
modulators. In white ghosts the Ca*-ATPase activity
gradually reduces with augmenting glycerol concentration.
In saponin-permeabilised cells a change in Ca?"-pump
activity at cryoprotectant presence is of biphase character
with the maximum activity under 10% glycerol. The applying
of inhibitor of calmodulin-dependent reactions R24571
enables to establish that Ca*-ATPase activation with
glycerol was possible only with calmodulin participation. A
decrease in Ca?*-pump activity by 20-30% in comparison
with the control was noted in both models when using
cryoprotective concentrations of glycerol, that inevitably
increased the level of intracellular Ca** and could cause
negative consequences. Scremblase activation under Ca*
increase destroys plasmatic membrane asymmetry and
results in PS externalisation. Glycerol effect on PS
redistribution in a membrane, assessed by annexin V-FITC
binding with erythrocytes demonstrated that quite a long
cell contact with cryoprotectant did not significantly affect
PS exposure onto external membrane surface. Consequently,
Ca?" level augmentation, caused by inhibition of Ca*'-
ATPase activity under glycerol effect does not negatively
affect the structure of lipid bilayer.

Thus, glycerol can cause a cryoprotective effect not
only due to a change in solution properties, but its capability
to modify biochemical processes in cell, by contributing
their stabilisation under stress conditions.
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B HacTosmee BpeMsi aKTHBHO HMCCJIEIYETCs BIUSHUE
030Ha Ha OHMOJIOTHYECKHE CHCTEMBI. YCTAHOBIEHO, YTO
JeficTBHE 030HAa MMeEET J0303aBUCHMBII XapakTep, IpuieM
NIPU UCTIOJIB30BAHUU €0 MaJIbIX /103 MPOSBISAIOTCS 3P PEKTHI
CTUMYJISIIH OUOJOTHYECKUX (PYHKIUH, a IPH NMPEBBIICHUU
HEKOTOPOH IMOPOTOBOM 103bI — UX MHTHOMpPOBAHHE.

Hens paboTel — Hccne0BaHHE BO3MOXKHOCTH HCITOJIb-
30BaHMS MaJIbIX J103 030HA JJIs MOBBIIICHUS COXPAHHOCTHU
SPUTPOIUTOB YEJIOBEKA MOCIE KPUOKOHCEPBUPOBAHUS.

OpUTPOLUTHI TIOIYYaJIH U3 JOHOPCKOM KPOBH YEJIOBEKA,
TPYXKIBI OTMBIBAasi UX OT MIa3Mbl GH3MOIOTUUECKUM
pactBopoM. [losydeHHYIO0 3pUTpOMAcCy CMEUIMBAJIU B
00bEMHOM COOTHOIIEHHH 1:]1 ¢ KpHO3aLIUTHBIM PACTBOPOM,
CoZlepIKaIlUM TII0KO3Y, caxapo3y, XJOPHUCTBHIH HATpHUil,
AMCO 7% u nexcrpan 20%. Ilocine makyOupoBaHus B
KpPUO3alIUTHON cpeje NpU KOMHATHOW TeMmIepaType
00pa3ipl 3aMOpaKUBAIU MOTPYKEHHEM B KUIKUH a30T.
3aMopoxeHHbIe 00pa3lbl OTTAWBAIN HA BOJSHON OaHe mpH
40°C u oTMBIBaH (PU3HOIOTHIECKIM pacTBopoM mpu 37°C.
JlBe mocneayonme OTMBIBKH MPOBOAMIN O30HUPOBaHHBIM
(DU3HOIOTHYECKUM PACTBOPOM C KOHIIGHTPALMSIMU PACTBO-
pennoro o3ona 0,05; 0,1; 0,2; 0,3; 0,4 mr/n. KoHTponbHbIe
00pa3ubl OTMBIBAIIH (HHU3UOJIOTHUYECKHM PAacTBOPOM, He
colepxamuM 030H. MccnenoBaau COXpaHHOCTh IPUT-
POILMTOB, 3aMOPOKEHHBIX B CpeJaX C aHaJOTHYHBIM
COCTaBOM W KOHIIEHTpamusMu nekctpana 5, 10 u 15%.
O6pa3nubl OTMBIBAIU (QHU3UOIOTUIESCKHM PACTBOPOM C
KOHIIEHTpaIue pactBopeHHoro o3oHa 0,2 mr/in. CoxpaH-
HOCTh 3PUTPOLUTOB ONPEICIISIIN MO BBIXOLY I'eMOrIOOHWHA
Ha npubope CD-4A.

[Toka3aHo, 4TO MpHU HEKOTOPBHIX ONTUMAJBHBIX 033X
030Ha IMOBBINIAETCS COXPAHHOCTH IPUTPOIUTOB IMOCIE
KpuokoHcepBupoBanus. Ilociae oOpaboTkH 030HOM B 103ax
0,2 u 0,3 mr/i ona cocraBuma 95,04+0,43 u 93,15+0,32%,
COOTBETCTBEHHO, & B KOHTPOJIbHBIX 00pa3iax — 89,32+0,58%.
B pesynbrare MCHONBb30BaHUS /103 030HA BBIIIE MU HUXKE
0,2-0,3 Mr/a1 0TMEYEHO CHUKEHUE COXPAHHOCTH JPHUTPO-
nutoB. O6paboTka 030HOM B j103¢ 0,2 Mr/i crioco6cTBOBAIA
TaK)Ke MOBBIIIEHUIO COXPAHHOCTH KJIETOK, 3aMOPOXKEHHBIX
B cpenax, coaepxamux 5, 10 u 15% npexcrpaHa, XoTs
COXPaHHOCTh TAaKHX KJIETOK Obljla 3HAYUTEIBHO HHXKE, YeM
IIpY 3aMOPAXKUBAHUU B cpefie, conepxkaieit 20% aexcrpana.

Takum 0OpazoMm, 00paboTKa KPHOKOHCEPBHPOBAHHBIX
SPUTPOLUTOB YeJoBeKa 030HOM B nozax 0,2-0,3 mr/n
MO3BOJISIET TOBBICUTH COXPAHHOCTD JIaHHBIX KJIETOK Ha 2-6%.
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Nowadays ozone influence on biological systems has
been actively investigated. Ozone effect has been
established to have a dose-dependent character, moreover
if using it under low doses the stimulation effects of
biological functions are manifested, but their inhibiting
occurs if to exceed a certain threshold dose.

The research was targeted to study the possibility of
using low ozone doses to augment human erythrocyte
integrity after cryopreservation.

Erythrocytes were derived from human donor blood,
three-fold washed-out of plasm with physiological solution.
Obtained erythromass was mixed in 1:1 volume ratio with
cryoprotective solution, containing glucose, sucrose,
sodium chloride, 7% DMSO and 20% dextran. Following
incubation in cryoprotective medium at room temperature
the samples were frozen by immersing into liquid nitrogen.
Frozen samples were thawed on water bath at +40°C and
washed out with physiological solution at 37°C. Two
following washing-out procedures were performed using
an ozonized physiological solution with 0.05; 0.1; 0.2; 0.3;
0.4 mg/l dissolved ozone concentrations. Control samples
were washed-out with ozone-free physiological solution.
Integrity of erythrocytes, frozen in media of similar
composition and 5, 10 and 15% dextran concentration were
studied. Samples were washed-out with physiological
solution with 0.2 mg/l dissolved ozone concentration.
Erythrocyte integrity was determined by hemoglobin yield
using SF-4A device.

Under certain optimal ozone doses the erythrocyte
integrity was shown to augment after cryopreservation.
After treating with 0.2 and 0.3 mg/I ozone it made 95.04+0.43
and 93.15£0.32%, correspondingly and in the control
samples it was 89.32+0.58%. As a result of using higher or
lower than 0.2-0.3 mg/l ozone doses there was noted a
decrease in erythrocyte integrity. Treatment with 0.2 mg/ml
ozone contributed to an increase in the integrity of cells,
frozen in the media, containing 5, 10 and 15% dextran as
well, although the integrity of these cells was significantly
lower than during freezing in 20% dextran-containing
medium.

Thus, the treatment of cryopreserved human erythro-
cytes with 0.2-0.3 mg/l ozone enables to augment these
cells integrity by 2-6%.
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I'emonostnueckue cronoBele kieTku (I'CK) — mpotorun
MOJIEJIH OTIPENENICHUs] 00IIEeT0 OHOJIOTHYESCKOTO MTOTEHIIHAaa
CTBOJIOBBIX KJIETOK MJIEKOTIUTAIOIIUX. B cBsA3M ¢ nx BocTpebo-
BAaHHOCTBIO HeoOxoauma paspaboTka 3(P¢PeKTUuBHBIX
METOJIOB KPHMOKOHCEPBUPOBAHMS M JOJITOCPOYHOTO XpaHe-
HUS KaK 00s3aTeIbHbIX KOMIIOHEHTOB TEXHOJOTHYECKOIO
rpouecca Mpyu HCIOJIb30BaHUH B KIMHUUYECKOW NPaKTHKE.

Ilens paGoThl — UCCIEAOBAaHUE BIMSIHUSA PA3TUYHBIX
PEKUMOB KPUOKOHCEPBUPOBAHUS Ha CTPYKTYPHO-(YHKIHO-
HaJIbHbIE NTapaMeTpbl CTBOJIOBBIX KPOBETBOPHBIX KJIETOK
¢deranproit neuenu (KOIT) B cucreme in vitro.

OKCNepUMEHThl IPOBOAMINCH Ha Mblmax auHuu CBA
12-14-nepensHoro Bo3pacta Maccoi 18-20 r. Manumynsuuu
C )KMBOTHBIMH BBINIOJIHEHBI COIMIACHO MeEXIyHapOIHbBIM
npuHuunam EBporeiickoil KOHBEHIIMU O 3aIllUTe TTO03BOHOY-
HBIX ’KUBOTHBIX (CTpacOypr, 1985). K®II co cpokoM recranuu
13-15 cyrok Oblau mosydeHsl Ha cpeae 199 ¢ 3% smOpuo-
HaJIBbHOH TensAubeil CHIBOPOTKU U 2% LUTpaTa HATPHS.

KpuokoncepsupoBanue K®PII ocymecTBasnu noj
3amuToit 5 unn 7,5% pumermicynsdokcuna (AMCO) Ha
nporpaMMHoM 3amopaxuBarene “Cryoson” (I'epmanus) co
ckopocthio 1°C/muH o —40°C (pexum Kpuno-1) u 1°C/mun
10 —40°C ¢ 10-MHHYTHOH SKCIIO3UIMEN HA IUIATO KPHCTa-
JIU3aIum, a Takke co ckopoctbio 10°C/mun ot —40 10 —80°C
(pexum Kpro-2) ¢ mocienyromum norpyeHueM o0pasion
B 000HMX cy4asx B a30T.

CozeprxkaHue KOJOHHEOOpa3yoIUX €IUHUIl TPAHYIIO-
moHoruromnoesa (KOE-I'M) B KOIT omnpeznensiiu B cucteMe
in vitro Mo KoJIM4eCTBY (POPMHUPYIOUIUXCS B arapoBoi
kynerype kosoHuil (KOE) u kmacrepor (KnOE). Ux
AACHTH(UKAIMIO B HATHBHOM MaTepHaje OCYIIECTBILUTN Ha
7-e CyTKH, B KPUOKOHCEPBUPOBAHHOM — Ha 14-e CyTKu
KyJIbTUBUPOBaHUs. [l OIlEeHKH 0CcOOeHHOCTEH pacrmpe-
JeJeHUs] KPOBETBOPHBIX KJIETOK PA3JMYHON CTENEeHHU
mddepeHIHPOBKN OBLT BBEAECH HHAEKC MPOIH(EepaTHBHOM
aktuBHoctH (UTTA — KOE /KnOE).

YCTaHOBIEHO, YTO MAaKCHUMaJbHYI0 COXPaHHOCTD
KOE-I'M K®II ob6ecneunBan pexum Kpuo-2 (5% AMCO).
IIpu pexume Kpuo-1 ¢ obenmu xoruentpanusmu JIMCO B
ycnoBusIX cHuKeHHoro koiuuectBa KOE-I'M coxpansics
cOamaHcupoBaHHBIH cocTaB ux cyononymsiuit (KOE u
KnOE), coorBercTBytomuii TakoBoMy B MHTakTHbIX KOII.
[Iepepacupenenenne cyOnOMyISIIIMOHHOIO COCTaBa Cpenu
KOE-I'M saBnsieTcss OCHOBaHHMEM /IS MCIIOJIb30BAHMS
Pa3IMYHBIX PEKUMOB KPUOKOHCEPBHPOBAHMUSA Kak (akropa
nuddepeHIHaTbHOTO BO3JCHCTBUS Ha OINpeaeIeHHBIE
KOMITAPTMEHTHI KPOBETBOPHBIX MPEAIIECTBEHHUKOB (heTalb-
HOH TNeuYeHH.
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Hematopoietic stem cells (HSCs) are prototypes of the
model of determination of general biological potential of
mammalian stem cells. Due to their being in demand there
is a need in development of effective methods of cryopreser-
vation and long-term storage as mandatory components
of technological process when using them in clinical
practice.

The research purpose is to study the influence of
different cryopreservation regimens on structural and
functional parameters of fetal liver hematopoietic stem cells
in vitro.

The experiments were done in CBA mice of 12-14 weeks’
age and 18-20 g weight. In accordance with “European
convention of protection vertebrate animals used for
experimental and other experimental purposes” (Strasbourg,
1985). Fetal liver cells (FLCs) with the gestation term of 13-
15 days were obtained with medium 199 and embryonic calf
serum 3 % and sodium citrate 2%.

FLC cryopreservation was realized under protection of
either 5 or 7.5 % DMSO with programmable freezer
“Cryoson” (Germany) with the rate 0°C/min down to —40°C
(regimen Cryo-1) and 1C/min down to —40°C with 10 min’s
exposure on crystallization plateau, as well as with the rate
of 10°C/min from —40°C down to —80°C(regimen Cryo-2)
with following plunging of the samples into nitrogen in
both cases.

The content of colony-forming units of granulomo-
nocytopoiesis (CFU-GM) in FLCs was found in vitro on the
number of colonies in agar culture (CFU) and clusters (CIFU)
being formed. Their identification in native material was
performed to the 7-th day, in and to the 14-th day of culturing
in cryopreserved one. To estimate the peculiarities of
distribution of hematopoietic cells with different differen-
tiation extent proliferative activity index was defined (PAI)
(CFU/CIUE).

There was found, that regimen Cryo-2 (5% DMSO)
provided the highest survival of CFU-GM. When using
regimen Cryo-lwith both DMSO concentrations at
decreased amount of CFU-GM the balanced composition
of their subpopulations (CFU-CIUE) preserved. This
composition corresponded to the one for intact FLCs.
Redistribution of subpopulation CFU-GM composition is
the reason of using different cryopreservation regimens as
the factor of differential influence on certain compartments
of hematopoietic precursors of fetal liver.
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OMmOpuoHanbHas nedeHp yenobeka (DI1Y) 8-12 nenmens
recTaluu COAEPKHUT OOJbINOE KOJMYECTBO I'E€MOIO-
THYECKHX, FeNaTHYECKUX ¥ ME3CHXUMAJIbHBIX KJIETOK-
MIpeIIecTBEeHHUKOB. B pabore Obl1a mpennpuHsaTa NOMbITKA
0XapaKTepU30BaTh TaHHbIE MOMYJIALUI KJIETOK, OINpPEeIeInTh UX
YCTOWYHMBOCTH K (pakTOpam BBIZEICHUS U KPHOKOHCEp-
BUPOBaHHS.

Vnerpactpykrypy kierok OITH uccnenoBanu ¢ moMoIipo
9JEeKTPOHHOTO MUKpockoma [IOM-125K, cHabxeHHOTO
CUCTeMOH cheMa U aHanu3a u3oOpaxenHus. Penoru-
nudyeckuil ananui kiaetok DIIY mpoBoaunm ¢ HUCHOJb-
30BaHHeM NpoTodHoro nurodmyopumerpa FACS Calibur
(BD Biosciences) umu EPICS-Altra Flow Sorter (Beckman
Coulter). KpuokoHcepBupoBaHUEe KJIETOK MPOBOIUIH MOJ
sauuToit 5% JIMCO co ckopocTbio oxyaxaeHusi 1°C/mMun
1o —80°C, mocie 4ero KJIETKH HMOTPYKaId B KHUIKHHA a30T.
OtorpeB npoBOIUIN Ha BoAsHOH Oane mpu 37°C.

DNeKTPOHHO-MHUKPOCKONINYECKIE UCCIENOBAHUS YAbTPa-
ToHkuX cpe3oB OIIY 8-12 Henenp recranuu Mo3BOJIMIU
OLIEHUTH MOP(OJIOTHIECKHE 0COOCHHOCTH M JIOKATH3aLHUI0
OCHOBHBIX €€ KJIeTOYHBIX nomynsnuii. [locne Hedepmen-
TATUBHOTO BBIJICJICHUSI KPUTHUYECKUX M3MEHEHUH B MOp(Qo-
JIOTHH KJETOK He Habarwpanock. B To ke BpeMs Oblia
YCTaHOBJICHA pa3Has YCTOHYHMBOCTbH KJIETOK T'€MOIIO-
9TUYECKOTO H TEemaTHYEeCKOTO POCTKOB K (akTopam
KPHOKOHCEPBUPOBaHUs. ['enaTuueckue KIETKH OKa3alluch
MEHee YCTOMYMBBI, YTO, IIaBHBIM 00pa3oM, MPOSBIAIOCH B
HapyLIEHUSAX BHYTPUKIETOUHBIX CTPYKTYP.

Kpome KJIeTOK 3pUTPOMIHOTO M TenaTH4YecKoro psjoB,
npeacTaBagomux 6oapmuHCTBO B DIIY nannoro cpoxa
recranuu, Obia BbledeHa momyisuus Gudpobmacromno-
JNOOHBIX KIIETOK, aKTHBHO NMPOJH(DEPUPYIOMIUX in Vitro.
DEeHOTUNUYECKUH aHaNIN3 KJIETOK 4-TO IMaccaXka yCTaHOBHII
Hannuue CD29, CD44, CD105, HLA-ABC, cnalyro skcrpec-
cuto CD49D u orcyrcrBue CD33, CD34, CD4, CD45 n HLA-
DR anrturenos. [auublii ¢peHOTHN OBUT OMUCAH paHee s
ME3EHXHMAJIbHBIX KJIETOK-TPEIIECTBEHHUKOB U3 KOCTHOTO
MO3ra U IIyHOBHMHHON KOPIOBOW KpOBH.

KonnuecTBo KpOBETBOPHBIX KJIETOK-TPENIICCTBEHHUKOB
0 ¥ mocJyie KpUOKOHCEPBUPOBAHUS OBIIO OLEHEHO IO
skcnpeccun kietkamu CD34 u CD38 anturenos. Conep-
JKaHHE PAaHHUX KPOBETBOPHBIX INMPEIIICCTBEHHUKOB C
¢enotunom CD34" CD38 cocraBuio 0,46+0,28%. Ilocne
KPUOKOHCEPBUPOBAHMS UX KU3HECIIOCOOHOCTh COCTaBHIIA
oxoio 80%. Ilpu oneHke KoIOHHEOOpa3yoell akTHBHOCTH
KKII nocne KpuoKOHCEpBUPOBAaHUS HAOIIOAAN0Ch HE3HA-
YUTEIbHOE CHIDKCHHE OOIIEero KoJuuecTBa 00pa30BaHHBIX
KOJIOHUH 0 CPaBHEHHIO CO CBE)KEBBIJICIIEHHBIMHU KIIETKAMH.

Takum oOpa3zom, B JaHHOW paboTe Ha OCHOBAaHHH
Mopdonorudecknx U GEHOTUNMUYECKUX HCCIeJOBaAHHUHI
IPEACTaBICHbI Pa3InYHbIe NOMynAnnu kiuetok O11Y, a raxke
MoKa3zaHa MX YCTOWYHBOCTh K (PaKTOpaM BBIIEICHHS H
KPHOKOHCEPBHPOBAHHUS.
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Human embryonic liver (HEL) of 8-12 gestation weeks
contains a big number of hematopoietic, hepatic and
mesenchymal progenitor cells. The attempt to characterize
these cell populations as well as to determine their resistance
to isolation and cryopreservation factors has been done.

The HEL cell ultrastructure was studied using PEM-
125K electron microscope, supplied with the image
recording and analysing system. Cells were phenotypically
analysed by flow cytometry using FACS Calibur (BD
Biosciences) or EPICS-Altra Flow Sorter (Beckman Coulter).
Cells were cryopreserved under protection of 5% DMSO
with the cooling rate 1°C/min down to —80°C, afterwards
samples were immersed into liquid nitrogen. Thawing was
done at water bath at 37°C.

Electron-microscopy studies of the ultrathin sections
of 8-12 gestation weeks’ HEL allowed to assess the
morphological peculiarities and localization of its main cell
populations. After non-enzymatic isolation no critical
changes in cell morphology were observed. At the same
time different resistance of cells of hematopoietic and hepatic
lineage to cryopreservation factors was established. Hepatic
cells appeared to be less resistant and that was mainly
manifested by disorders of intracellular structures.

Besides cells of erythroid and hepatic lineages that
represent the majority in HEL of the indicated gestation
terms, the population of fibroblast-like cells, that could
actively proliferate in vitro was isolated.

The flow cytometry analysis of the 4™ passage cells
indicated the presence of CD29, CD44, CD105, HLA-ABC,
low expression of CD49D and no CD33, CD34, CD4, CD45
and HLA-DR antigens. This phenotype was previously
described for mesenchymal progenitor cells from bone
marrow and umbilical cord blood. An amount of hemato-
poietic progenitor cells prior to and after cryopreservation
was evaluated by the expression of CD34 and CD38
antigens. The content of early hematopoietic precursors
with CD34°CD38- phenotype was 0.46+0.28%. After
cryopreservation their viability makes about 80%. When
evaluating the colony-forming activity of hematopoietic
progenitor cells after cryopreservation a slight reduction
of total amount of colony formation in comparison with
freshly isolated cells was observed.

Thus, basing on morphological and phenotypic studies
this study presented the characteristics of different
populations of HEL cells, as well as the indices of their
resistance to isolation and cryopreservation factors.
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OueHka COCTOSIHMSI MUTOXOHAPHUIA B KAETKAX MMOCA€ KPUOKOHCEPBUPOBAHMS
B.B. TumoH

MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHsl, r. Xapbkos

Estimation of Mitochondria’s State After Cryopreservation
V. V. TiMON

Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

INporecc KPHOKOHCEPBUPOBAHUS CBSI3aH C 00pa3oBaHUEM
BHYTPH- U BHEKJIETOYHBIX KPUCTAJIJIOB JIbJa, KOTOPBIE MpPU
pocTe MOTYT HOBpeXJaTh MeMOpaHHbIE KOMIIOHEHTHI
KJIETKH.

ITens paboOTHl — U3YUYUTh COCTOSHME MUTOXOHApHA-
JIBHOTO amnmapara KJETOK KYJbTYpbl 3MOpPHOHAIbHBIX
¢udpobacToB yenoseka (OPY) mocne KPUOKOHCEPBUPOBAHUSL.

Knerku kynsrypsl DOU oxpamuBanu ¢iryopecueHT-
HeIMU Kpacutensimu C2, C9 u JC-1 (mpenocraBienst [HY
HTK “UHCTUTYT MOHOKPHCTAUIOB”) B BLIOPAHHBIX KOHIICHT-
panusx U KpUOKOHCcepBUpoBanu moxa 3amurtoit 10%-ro
JAMCO no aByx3TanmHON HmporpamMme ¢ NMOCIENYyHOMUM
XpaHeHHeM B KuAkoM azore. OOpasubl oTOrpeBalu IpU
temnepatype 41°C B TedeHne 3 MHH, MOCITE YEro KISTKH
BBICEBAJIIM B KYJbTypalbHBIC (IaKOHBI U 4yepe3 24 |
KyJIbTHUBHPOBAHUS OLICHUBAIN COCTOSHUE MUTOXOHIPUH IO
(I1yOpecleHTHBIM MHKpPOCKONIOM mpu U =520 HM.

KonTposnem ciyXuiu KIeTKH HaTUBHOH KyiIbTypsl DDU,
IIpH OKpalIMBaHUU KOTOPbIX 30HAaMu C2 u C9 nox momu-
HECLIEHTHBIM MHMKPOCKOIIOM HaOIIONaNu 3€JIeHOe CBEUCHHUE,
a npu ucnosb3oanuu JC-1 — 3elleHOE U OpaHKEBOE.
XoHapuoM kieTok KynbTypsl OPU mMmen xapakrtepHoe
HUTYATOE CTPOEHUE MU pa3BeTBIJICS Mo Bceil kuetke. Ilo
XapakTepy paclpeielcHHs] Ha TOBEPXHOCTH MUTOXOHIPUN
C2, C9 u JC-1 He ornuyanuce, xots ainsa JC-1 xapakrepHo
CKOIUICHUE KpacuTelst ¢ 00pa3oBaHMEM TaK Ha3bIBaeMbIX J-ar-
peraToB, YTO BBIPAXKAJOCh B IMOSBICHHUH 30H OPAHIKEBOIO
CBEYCHHUS.

YcTaHOBIEHO, YTO CBEUYeHHE (UIyOpECLEHTHBIX Kpacu-
TeNell mocjie KPHOKOHCEPBUPOBAHUS COXPAHIIOCH B
XOHIIpHOMe Tponudepupyooneid kynsrypsl D®Y. CreneHb
ceueHus 30H10B C9 u JC-1 B KpHOKOHCEPBHPOBAHHBIX
obOpa3uax He OTIM4Yanach OT KOHTPOJBbHBIX, 30HA C2 mpu
cBeTe (IIyOpEeCeHTHOM JIaMITbI OBICTPO TEPSLT JTOKATU3AIHIO
CBEUCHMSI B MUTOXOHJPUAX U BBIXOIWI B IIUTOILIA3MY.

[TonydeHHble pe3ysbTaThl CBUAETEILCTBYIOT O COXPaH-
HOCTH CTPYKTYpPHOH M (YHKUHMOHAJIBbHOH OpraHu3anuu
MUTOXOHIPUH MPONH(EepUPYIOIIX KIETOK IMOCIe KPHOKOH-
CEpBHPOBAHUS U BO3MOXKHOCTH HCIOJIB30BaHUA (Iiryopec-
eHTHBIX 30H70B C9 n JC-1 11 JaHHBIX LIEIEH.
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Cyopreservation process is related to the formation of
intra- and extracellular ice crystals, which may damage
membrane cell components at growth stage.

Research aim is to study the state of mitochondria
apparatus of human fibroblast cell embryonic culture (HEF)
after cryopreservation.

HEF culture cells were stained with C2, C9 and JC-1
fluorescent dyes (provided by SNU STC “Institute of single
crystals”) under chosen concentrations and were
cryopreserved under 10% DMSO protection according to
two-stage program with following storage in liquid nitrogen.
Samples were thawed on water bath at 41°C for 3 min,
afterwards the cells were seeded in cultural flasks and in
20-24 hrs of culturing the state of mitochondria was
estimated with fluorescent microscope at 520 nm wavelength.

Cells of HEF native culture served as the control, when
staining them with C2 and C9 probes with luminescent
microscope, there was observed a green luminescence and
when using JC-1 this was orange one. HEF cell culture
chondriome was of a typical filamentous structure and
branched along the whole cell. On the distribution character
on the surface of mitochondria C2, C9 and JC-1 do not differ,
but for JC-1 there was characteristic accumulation of dye
with the formation of J-aggregates, that was expressed in
appearance of zones of orange luminescence.

There was established that luminescence of fluorescent
dye after cryopreservation was kept in chondriome of HEF
proliferating culture. The degree of C9 and JC-1 probe
luminescence in cryopreserved sample did not differ from
the control. C2 probe when being in the light of fluorescent
lamp rapidly lost the localization of luminescence in
mitochondria and released into the cytoplasm.

The obtained results indicate about the integrity of
structural and functional organization of mitochondria of
proliferating cells after cryopreservation and possibility of
using C9 and JC-1 fluorescent probes for these aims.
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BAusiHMe pa3AMYHBIX KOHLEHTpPaUWii O30HMPOBAHHLIX PACTBOPOB Ha AMHAMMKY

paHeBOro npouecca MpU XOAOAOBbIX MOBPEXKAECHUSAX KOXM

KpbIC

E.B. ComoBa
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Effect of Different Concentrations of Ozonized Solutions on Dynamics of Wound

Process During Cold Damages of Rat’s Skin

E.V. Somova
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

ITens paboTH — HCCIENOBaTh JMHAMHUKY PaHEBOIO
rpoiecca KOXXH KpbIC MPH XOJIOAOBBIX MOBPEXKACHUAX U
HCIIOIB30BAHUH PA3JIMYHBIX KOHIIEHTPAIMii O30HUPOBAH-
HOT'O (hHU3HMOJIOTHYIECKOTO PacTBOpa.

UccnenoBanus OB MPOBEACHBI HAa KpbICaX-CaMIlax
nmuaun Buctap maccoit 250-350 1. Jlns momenupoBaHUs
XOJIOJIOBBIX PaH MCIOJb30BaJIU MEIHBIH aNIIUKATOP
auaMmetpoM 10 MM, OXJaXXJI€HHBIM B XKHUAKOM a30Te€ 10
temnepatypel —196°C, Bpems anniaukanuu — 1 MHH.
O3onupoBanHbIi (usnonorndeckuii pactsop (0,89% NaCl,
pH 7,2) monyuanu Ha ckoHCcTpyupoBanHoit B UTIKuK HAHY
YCTaHOBKE C F€HEPaTopoM O030Ha OapbepHOro TUMA IyTeM
0apOOTHPOBaHUST 030H-KUCIOPOAHON cMmechto. Jlis 3amen-
JIGHUs pacnaja 030Ha MPOIEAYypy HACHIIICHUS 030HOM U
JasibHelIee XpaHeHHe pacTBOPa MCIIOIb30BAI TEPMOCTAT
co npaom (0°C). KoHueHTpanuw 030HA OLCHUBAIH
CHEeKTpo(hOTOMETHYECKUM METOJI0M Ha mpubope Specord
UV VIS (I'epmanus) mo HOIJOIIEHUIO CBETa Ha IOJIOCE
Xaptau.

HccnenoBany msTh IPYII )KUBOTHBIX: TIEpBast (KOHTPOJIb-
Has) — JICYCHUE HE IPOBOJWIM; BTOpast (KOHTPOJIbHAS) —
neueHne Ma3pio “‘JIeBOMHKONB”; TPEThsl, YeTBEpTasl U TIATast —
B 00J1aCTh 30HBI XOJOJOBOW TPABMBI €KETHEBHO TTOIKOKHO
BBOJUJIM O30HUPOBAHHBIM (U3HOJIOTHUYECKHUI PacTBOp C
KOHIIEHTpaIei o30Ha 12, 6 u 1,1 mMr/a coorBeTrcTBeHHO. BO
BCEX TPYIax HCCIENOBAJIM JIMHAMHKY PaHEBOIO Ipolecca
(Hekpo3 u aemapkanus) Ha 1, 3, 7 u 14-e cyTku mocie
MOBPEXICHHUS.

W3nydenre KoKH B HHppaKpacHoM fuarnazoHe (A=8-14 Mkm)
pPEerucTpUpOBaIM MOPTATUBHBIM TeII0oBU30poM. CTeneHb
00CEMEHEHHOCTH KOXHM M BUJOBYI NMPUHAIICKHOCTH
aHa’POOHBIX M a’POOHBIX MUKPOOPTaHU3MOB OIpPEIesIIU
CTaHAAPTHBIMH METOJIaMU.

B pesynbrare mpoBeieHHBIX HCCIIE0BAHUH YCTaHOBIICHO,
4TO HOcJIe 00pabOTKU paHbl 030HUPOBAHHBIMH PacTBOPAMU
BO BCEX HCCIEAYEMbIX KOHILEHTpaIUsIX Ha 3-U CYTKH
HaOJNIOJAIOTCS MOJHOE OYHIEHUE PaHbl OT aHadpPOOHBIX
MHKpPOOpPAraHu3MoB, a TaKKe 3HAUYHUTEIbHOE yIHETCHHUE
pocTa MUKpPOOPTaHU3MOB KHUIIEUHOW Ipynmbl. JluHamuka
32)KUBJICHUSI XOJIOJIOBBIX TPaBM TI0J] BIMSHUEM Pa3JIMYHBIX
KOHIIEHTpallMi 030Ha MMEET J10303aBHCHUMBII Xapakrep.
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The research aim is to study the dynamics of wound
process of rat’s skin during cold damage and use of various
concentrations of ozonized physiological solution.

The studies were performed in Wistar male rats of 250-
350g weight. To model cold wounds there was used copper
applicator of 10 mm diameter cooled in liquid nitrogen down
to —196°C, application time is 1 min. Ozonized physiological
solution (0.89% NaCl, pH 7.2) was obtained by means of
the designed at the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Sciences of
Ukraine device with ozone generator of barrier type by
bubbling with ozone-oxygen mixture. For slowing-down
ozone decay the procedure of saturation with ozone and
further storage of the solution there was used thermostat
with ice (0°C). Ozone concentration was assessed
spectrophotometrically with Specord UV VIS (Germany)
upon light absorption on Hartley band.

Five groups of animals have been investigated: the first
one is the control with no treatment, the second one is the
control with treatment by Levomecol ointment, in the third,
fourth and fifth groups on daily basis into the zone of cold
trauma there was subcutancously injected ozonized
physiological solution with ozone concentration of 12, 6,
and 1.1 mg/l, correspondingly. In all groups the dynamics
of wound process (necrosis and demarcation) to the 1%, 37,
7" and 14 days after damage was investigated.

Skin radiation within infrared range (A=8-14 mm) was
recorded with portable thermovision camera. Skin seeding
rate and specific reference to anaerobic and aerobic
microorganisms were found by standard methods.

As a result of the studies conducted it has been
established that after treatment of wound with ozonized
solutions under all investigated concentrations to the 3™
day there is observed the wound purification from anaerobic
microorganisms as well as significant growth suppression
of microorganisms of enteral group. Healing dynamics of
cold traumas under the effect of different ozone con-
centrations is of dose-dependant character.
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AxktuBHOCTb Ca**-ATPa3bl 3pUTPOLMTOB 4YeAOBeKa B YCAOBUSIX TMNEPTOHUM

npy pasAM4vHbBIX Temmneparypax

M.B. XoMEHKO
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Activity of Ca?*-ATPase of Human Erythrocytes Under Hypothermia

at Different Temperatures

M.V. KHOMENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Vi3mMeHeHHe KOHILEHTpalun noHoB Ca?’ B KIIeTKax mpH
CTPECCOBBIX CUTYyaLUsIX MOXET UMETh pellaollee 3HaueHue
JUIs X BBDKMBaHUA. B apurponurax uenoeka Ca®-ATPa3a
SIBIISIETCS] €IUHCTBEHHBIM MEXAHU3MOM pEryssLud BHYTpU-
kietognoro Ca’". B mpoiiecce MOATOTOBKH KJIETOK K
HU3KOTEMIEPATYPHOMY XPAaHEHHUIO PE3KO H3MEHSIOTCS
¢bu3uKo-XUMHUIECKHe CBOHCTBA cpensl. [losTomy meneco-
o0pasHo uccienoBaTh MoaudHUKanuo akTuBHOCTH Ca®'-
ATPa3bl B rUNEPTOHUYECKUX YCIOBUAX (C MCHONB30BAHUEM
pactBopoB [120-1500, caxapo3st u KCl) npu paznudsbIx
TeMineparypax. Jas 5Toro OpUMEHsUIM MOZENb PEKOHCT-
PYHPOBAaHHBIX 3PHTPOLUTOB, KOTOpask 0TOOpaxaeT IeHCTBUe
JAHHBIX BEIECTB Ha (YHKIUIO (GepMeHTa.

ITpu HOpMoOTepMuu (37°C) I1D0-1500 BbI3bIBaeT MH-
rubupoBanue Ca?’-Hacoca B KJIETKax, 4TO CBS3aHO C
KOMIUTEKCHBIM JCHCTBHEM 3TOTO OCMOJIUTA Ha MeMOpaHHBIE
CTPYKTYpBl M MakpoMojeKkynsl. [IpeanonoxurenbHo,
obpasyercss “MaHTHS” BOKPYT KJIETKH, COCTOSLIAs M3
Monekyn I190, 1 u3MeHsroTCcs CBOICTBA BOAIBI B €€ Ipe/ieNax.
Kpome Toro, BO3MOKHO BCTpaUBaHUE IOIMMEPA B CTPYK-
TYpY JMIIUAHOTO OHCIIOSI, 4YTO MOXKET BBI3BaTh 3HAUUTEIbHbIC
U3MCHEHHs B MexaHm3Me (QyHKuuoHnpopanus Ca?-ATPa3bl
1oJ, Bo3/eficTBUEM JaHHOIO coenuHeHus. Caxapo3a BiuseT
Ha (epMEHT KOHIICHTPAIlMOHHO-3aBUCHUMBIM 00pa3oM — B
nuanasone 100-300 MM oHa oka3blBae€T CTUMYIUPYIOIIUN
3¢ deKT Ha KaTaIUTHYECKyl0 aKTUBHOCTH (epMeHTa, a mpu
HapacTaHWU KOHIeHTpauuu akTUBHOCTH Ca’'-ATPa3zb
CHIDKaeTcs. JTOT 3P (PEeKT MOXeT OBITH CBS3aH C MOIH-
¢dukarueil CBOWCTB MeMOPaHHOTO MUKPOOKpYkeHus CaZ*-
Hacoca M M3MEHEHHEM IOABUIKHOCTH MOJIEKY]I BOABI B
pacTBOpe, YTO, O-BHANMOMY, BIHUSICT HA CTAOMIBHOCTD (MIIH
HECTaOHMIBHOCTH) OTAETbHBIX KOH(QOPMAIIMOHHEIX COC-
TOSHUM (epMeHTa U, B KOHEUHOM HTOIe, — Ha KOHCTAHTHI
CKOpPOCTEH OTAEIBHBIX peaKIUil KaTaJUTU4YECKOro IUKJIA.
Bosneiicteue KC1 kak 3J1€KTPOJIUTHOTO COCIHHCHUS
NpUHLIUNHANBHO oTiaudaeTcs oT I130-1500 u caxapossl.
l'uneproHuueckue pacTBOPHl YMEPEHHO BBHICOKHX KOHIIEHT-
pauwmii snekrpoaura aktuBupyoT Ca’-ATPa3sy minaszma-
THYECKUX MEMOpPaH 3pUTPOLUTOB. BO3MOXKHO MEXaHU3M
3TOr0 (peHOMEeHa OOYCIIOBIECH AEHCTBHEM HOHHOM CHIIBI
PacTBOpOB Ha BHYTPUIOMEHHBIE BO3AECHCTBHS B MOJIEKYJeE
dbepMeHTa U BO3MYILICHUEM CTPYKTYPHl JUNUIHOH (a3bl
MeMOpaH IpuU NOBBHILIEHUH KOHLEeHTpauuu coneil. Ilpu
runorepmun (5°C) Ca**-ATPa3a HeuyBCTBUTEIbHA K
s dexTaM TUNepPTOHUIECKUX PACTBOPOB, IIOCKOIBKY €€
aKTHBHOCTh IIPU 3TOM TeMmIepaType CHUXKEHa.

ITomyueHHBIE pe3yNbTaThl IO3BOJSAIOT 3aKIIOUUTh, YTO
aktuBHOCTh Ca?'-ATPa3bl 9pUTPOLUTOB MPH HOPMOTEPMHUHU
MOXKET KOHTPOJUPOBATHCS U3MEHEHHEM XHUMHUYECKOTO
cocTaBa Cpelsl, a MPU THIOTEPMUU (PEPMEHT CTAaHOBUTCS
HEBOCIIPUUMYUBBIM K 3TUM H3MECHEHUSM.

NPOBJIEMbI
KPUOBMONOIrum
T. 16, 2006, N24

Change in Ca*" ion concentration in cells under stress
may be of decisive value for their survival. In human erythro-
cytes Ca?"-ATPase is the only mechanism responsible for
regulation of intracellular Ca?*. When preparing cells to low
temperature storage there is an abrupt alteration in physical
and chemical properties of a medium. Therefore it is
expedient to study the modification of Ca**-ATPase activity
under hypertonic conditions (using the solutions of PEO-1500,
sucrose and KCI) under different temperatures. For this aim
there was used the model of reconstituted erythrocytes,
completely reflecting the action of physical factors on
enzyme function.

At normothermia (37°C) PEO-1500 inhibits Ca?-pump
in cells, that related to complex effect of this osmolyte on
membrane structures and macromolecules. Probably there
is formed a kind of “mantle”, consisting of PEO molecules
around a cell and water properties change within its limits.
In addition, there is possible building-in of polymer into
structure of lipid bilayer, that may cause significant changes
in functioning mechanism of Ca*-ATPase under the effect
of this compound. Sucrose affects enzyme in a con-
centration-dependent way, within the range of 100-300 mM
it renders stimulating effect on catalytic activity of enzyme
and during ascending of concentration the Ca*-ATPase
activity decreases.

This effect may be related to modification of properties
of membrane microenvironment of Ca?*-pump and with the
change in mobility of water molecules in solution that
probably affects the stability (or instability) of certain
conformational states of enzyme and finally does the
constants of rates of separate reactions of catalytic cycle.
KCI effect as electrolyte compound differs strongly from
PEO-1500 and sucrose. Hypertonic solutions of moderately
high concentrations of electrolyte activate Ca?*-ATPase of
erythrocyte plasma membranes. Mechanism of this
phenomenon is likely stipulated by the influence of solution
ionic strength on intra-domain effects in enzyme molecule
and structure excitation of membrane lipid phase at a rise in
salt concentrations. During hypothermia (5°C) Ca**-ATPase
is not sensitive to the effects of hypertonic solutions, since
its activity at this temperature is reduced.

Obtained results enable the concluding that activity of
erythrocyte Ca®-ATPase at normothermia may be controlled
by the change in chemical composition of the medium and
during hypothermia enzyme becomes insusceptible to these
alterations.
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Helpo- n aHrMoapxutekToHMKa FOAOBHOTO MO3ra KpbIC pa3HOro Bo3pacta

nocAe rMnoTepmMmunyeckoro BO3AENCTBUSA
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Post-Hypothermic Effect Aspects of Neuro- and Angioarchitecture of Rat’s Brain
of Different Age

D.G. Lutsenko, V.G. BABICHUK
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Lenp paboTHl — ONPEIETUTh BO3PACTHBIE OCOOCHHOCTH
(GYHKIMOHAIBHON apXUTEKTOHUKH TOJIOBHOTO Mo3ra 4-, 6-
U 24-MeCAYHBIX KpbIC NPU NEPUOJUYECKOM OXJIaXKACHUU
(ITO) Hm3kumu nonoxurtenbusiMu (10°C) (10 I1O) u
oTpunarenbHeiMu Temrneparypamu (—120°C) (=120 I10).
®pakraibHyI0 MOPHOMETPUIO JIEKTPOHHO-MUKPOCKO-
NHUYECKUX M300pakeHui, BUIeOpsIga NPUKU3HCHHON
MHUKPOCKONIMUM MHUKPOLUHUPKYIATOPHOTO pycia Mo3Tra
MIPOBOJIMIIN IO CHEIUATbHON KOMIIBIOTEPHOH Mporpamme
OPAM.

Pacuér pasmepnoctu D npenapaTtoB runoranamyca 4- u
6-MeCSYHBIX KpBIC MOKAa3ald, YTO B IIUPOKOM MaciuTabe
BennuuH (yBemmueHue 100-100000) reomeTpust Mo3ra UMeeT
¢dbpakTanbHble CBOHCTBA C MEPCUCTCHTHHIM YPOBHEM
xaotnyHocTH (D~1,1). Pa3MepHOCTh cTaperouero rumo-
Tajgamyca 0nu3ka K 3BkinaoBoi (D~1,01) u xapakTepusyer
HHU3KYIO JIAaOUIBHOCTh CTPYKTYPHO-(QYHKIIHOHATbHBIX
cucTteM Mo3ra 24-MecsuHbIX Kpbic. M3MeHenus addepe-
HTHBIX BXOZOB TE€PMOKOMIIETEHTHBIX HEHPOHOB T'HIIOTA-
namyca rpu 10 [1O npuBoIUT K OJHOTHUITHBIM HEMEIEHHBIM
MOpGODYHKINOHAIBHBIM MepecTpoiikaMm. XaoTHYHOCTD
00IIel apXUTEeKTOHUKHU THIoTanamyca (IOoJyTOHKUE CPEe3bl)
y 4- u 6-mecstaabIX Kpbic (D~1,3) u y 24-MecsSIHBIX KPBIC
(D~1,1) moBsImaercs, 0CTaBasCh B MEPCUCTEHTHO 00J1aCTH.
O¢ddexT coxpaHsercs kak MUHUMYM 2 Hezend. Takou ke
croiikuii addext Habmonancs u nocie 9 ceancos —120 I10,
YTO MOXKHO DacCI€HMBaTh KaK yCKOPEHHYIO aJalTalHio.
Crnenyer 3aMeTHTBb, 4TO Y 4-MecsiuHbIX KpbIc nocie —120 10
3HaueHue D moBeimanock n0 1,4, T.e. HE BBIXOJHUT M3
NEPCUCTEHTHOW 00JIaCTH, HO MPUOIMIKACTCS, HA HAIIl B3IA,
K omacHoOu ‘“30He OpoyHOBckoro nmBmkeHus” (D=1,5).

Jnsa onpenenenust D BakHa reoMeTpus KanWUISPHOTO
pycna. OTcnexuBasl B MOACIBHBIX KCIEPHUMEHTAX in vivo
neiicteue HopaapeHanuHa (HA) Ha MUKPOTeMOIMPKYIISALMIO
B MO3Te, MBI OOHApYXHUIIK U3MEHEHHE (QpaKTalbHBIX
XapaKTepHUCTUK HE TOJBKO aHTMOAPXUTEKTOHHMKH, HO U
remonuHamuku (D=1,1 B HOpMme, D=1,2 mocie BBeaeHHs
HA). Ilo coBpeMeHHBIM IpeACcTaBIeHUSAM (HOPMHPOBAHUE
MOp(HODUZNOITOTHIECKHX (PPAKTAIOB B CEPIEUHO-COCYIUC-
TOH CHCTeMe — NMPHU3HAK HAIEKHOTO (HYHKIMOHHUPOBAHUS.
BenenctBue cBoeil n3ObBITOYHONW HeperyasipHOCTH (pak-
TaJIbHBIE CTPYKTYPHI ABISIIOTCA POOACTHBIMHM CUCTEMaMH U
XOpOIIO MPOTHUBOCTOAT MOBPEXACHUAM. OTHACTU MO3TOMY
00Hapy)XCHHYI0O HaMU (QpakTadbHYI0 THHAMHKY MHKPO-
HUPKYISIUA MOXKHO CUMTATh Ba)KHOM COCTaBHOI 4acThio
00Imero aJanTallMOHHOTO CHHAPOMA IPHU XOJOIOBOM
cTpecce.

Takum 00pa3oM, Mbl CYMTAEM NE€PCIIEKTUBHBIM HCIIOJb-
30BaHuE (PPAKTAIBHOTO MOAXOAA M BBISICHEHUS TOHKHUX
MEXaHU3MOB pearupoBaHus (YyHKIHOHAIBHBIX CHCTEM
MO3ra Ha pa3jn4yHble BO3JEHCTBUS.

NPOBJIEMbI
KPUOBMOJIOTUU
T. 16, 2006, N24

The research aim was to determine the age peculiarities
of brain functional architecture in 4-, 6- and 24-months’ rats
under a periodic cooling (PC) with low positive (10°C) (10 PC)
and negative (—120°C) (-120 PC) temperatures. Fractal
morphometry for electron-microscopic images, video of vital
microscopy of brain microcirculatory bed was done using
the specialized computer FRAM software.

Calculating dimension D for hypothalamus pre-
parations of 4- and 6-months’ rats has demonstrated that in
a wide scale of values (100-100000 magnification) the brain
geometry has fractal properties with persistent level of
chaotic character (D~1.1). Dimension of aging hypothalamus
is close to the Euclid one (D~1.01), by showing low lability
of structural and functional brain systems of 24-months’
rats. Changes in afferent inputs of thermocompetent
hypothalamus neurons at 10 PC result in uniform immediate
morphofunctional rearrangements. Chaotic character of
general architecture of hypothalamus (semi-thin sections)
in 4- and 6-months’ rats (D~1.3), as well as in 24-months’
ones (D~1.1) augments with remaining within a persistent
range. This effect is kept for at least 2 weeks. The same
stable effect is observed following 9 sessions at —120 PC
that may be considered as accelerated adaptation. Of note
is that in 4-months’ rats after —120 PC D values increased
up to 1.4, i.e. it was not beyond a persistent range, but
reached a dangerous, from our point of view, “Brownian
movement area” (D=1.5).

The geometry of capillary bed is of importance for D
determination. By tracing norepinephrine effect on
microhemocirculation in vivo model experiments in brain
we found out a change in fractal characteristics of not only
angioarchitecture, but hemodynamics as well (D=1.1 in the
norm, D=1.2 after norepinephrine injection). According to
the current views the formation of morphophysiological
fractals in cardiovascular system is a sign of reliable
functioning. Due to their surplus irregularity the fractal
structures are the robust systems, therefore they are
damage-resistant. Therefore the revealed by us fractal
dynamics of microcirculation may be considered as an
important component of general adaptation syndrome under
cold stress.

Thus, the usage of fractal approach we consider as
perspective for revealing intimate mechanisms of brain
functional systems response to different effects.
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PerMApaTMpOBaHHbIe AAPEHOKOPTUKOLUUTbI KaK MOAE€Ab KPHUOKOHCEPBUPOBAHHbIX
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Rehydrated Adrenocorticocytes as Model of Cryopreserved Steroido-Producing Cells

G. V. Dubetskaya, T. A. YURcHUK, V. D. UsTICHENKO, N. M. ALABEDALKARIM, T. P. BONDARENKO
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’Karazin National

B HacTosmee BpeMs sl OpTaHOTUIIMYECKUX KYNBTYpP
HaJIIOYEYHUKOB pa3paboTaHbl peXUMbl KPUOKOHCEP-
BHPOBaHUs, 00ECIIEUHBAIONINE COXPAHEHUE TOPMOHCHHTE-
TUYECKOW aKTUBHOCTHU KJIETOK. BpIIO oTMeueHo, 4TO
u3MeHeHue (GopMbl WM 00beMa KIIETOK MPH KPHOKOHCEP-
BHPOBaHUH, KOTOPOE CHOCOOCTBYET MPOCTPAHCTBEHHOMY
COJIMKEHHUIO BHYTPHUKJIETOUYHBIX JIENIO XOJIECTEpHUHA U
nuroxpoma P450scc, MOXKET CTUMYIHPOBATh CTEPOUIIIPO-
IYOUPYIOMYI0 aKTUBHOCTH. OJIHAaKO MpsiMble JOKa3a-
TENbCTBA BIHMSAHUS OCMOTHYECKUX (haKTOPOB Ha Oa3asIbHBII
7 CTUMYJHPOBAaHHBIH CTEPOHIOTCHE3 HE OBUIM MONTYYEHBI.

Ilens Hameid paboOTHl — U3YUUTH BIMSHUE COCTaBa M
OCMOJIAPHOCTH THIIEPTOHUYECKOW Cpeibl Ha Oa3albHBIA U
IO AM®-CTUMYIIUPOBAHHBIA CTEPOUIOTEHE3 aIpPEHOKOP-
THUKAJIBHBIX KJIETOK U OLIEHUTH a/IeKBATHOCTh 3TONH MOJENH
JUTSL XapaKTEePUCTUKH BIIMSIHUS 3aMOPaKUBAHUSA-OTOIPEBA HA
CTEPOUJIOTEHHBIN MOTEHIMAN JaHHBIX KJIETOK.

OOBeKTOM HUCCIIeNOBaHUSA OBLIH aIpEeHOKOPTHKOIUTHI
MBIIIEH M HOBOPOXAEHHBIX MOpocAT. [ns ompeneneHus
BIUSHUSA (HAKTOPOB KPUOKOHCEPBUPOBAHUS HA CEKPEIHIO
THIPOKOPTH30HA, KIETKH MPEHHKYOUPOBAJIM B PacTBOpax
NaCl pazmiraaoit ocMossipHocTH nipH 22°C B TeyeHue 20 MuH,
a 3aTeM IoMmemanu Ha 18 4 B cTaHIapTHYIO cpeny
KylIbTUBHpOBaHUs. KpuokoHcepBUpPOBAaHHBIE aJpEHO-
KOPTHKOLIUTHI MOMyYald U3 (parMeHToB kene3, KPUOKOH-
CEepBUPOBaHHBIX N0 MeToay ['ypruHOi. MUTOXOHIpUATBHBII
NOTEHLMAJ KJIETOK OLICHMBAJIU C MCIOJIb30BaHUEM KpacHu-
tenst JC-1 npu nocienyroomeil TUTOGII00PUMETPUH.

YcTaHOBIIEHO, YTO KPHOKOHCEPBUPOBAaHUE HE BIUSAET HA
ypoBeHb NONAM®P-UHAYHUPOBAHHOW CEKPEIUH, HO
NOBbIIIAET 0a3aJbHYI0 TOPMOHONPOAYKIHIO. YCUICHHIO
CTEpOUJOTeHHOM aKTUBHOCTU KPUOKOHCEPBUPOBAHHBIX
KJIETOK CONYTCTBOBAJ NMPHUPOCT KOJIUYECTBA KIETOK C
BBICOKMM MHUTOXOH/IPHAJIBHBIM IOTeHIHanoM. [y perunpa-
TUPOBAaHHBIX KJIETOK YCTaHOBJIEHO, YTO C POCTOM OCMOJISp-
HOCTH THIIEPTOHUYECKOM Cpebl TEHJEHIUS K yBEINYEHHUIO
0a3aJbHOTO CTEPOUIOTEHE3a PeaN30BaIach B JOCTOBEPHOE
MOBBIIIEHNE HECTUMYIMPOBAHHOM CEKpEeIUu THUIAPOKOpP-
TH30HA. ba3anapHBI U CTUMYJIMPOBAHHBI TOPMOHOII033
KPUOKOHCEPBHPOBAHHBIX aJIPEHOKOPTHKOLIUTOB MO abco-
JIIOTHBIM 3HAUYE€HHUSIM COOTBETCTBOBAJ JaHHBIM, IOJy4eH-
HBIM JJIS KJIETOK, PErHIpaTHPOBAHHBIX U3 THUIIEPTOHMYECKUX
pacTBOPOB 3JIEKTPOJIMTA.

Takum o0Opa3om, Aeruaparanus-peruapaTanus KIeToK
B THUIEPTOHHYECKUX pacTBopax dnekrpoiura NaCl moxer
OBITH MCIIONB30BaHA JUTSI MOJEIMPOBAHHS BIUSHIUS 3aMOPAXKH-
BAaHUSI-OTOTPEBAa HAa CTEPOUJIOTEHHBIM MOTEHLIHAN aApEeHO-
KOPTHKAJIbHBIX KJIETOK.

NPOBJIEMbI
KPUOBMONOIrum
T. 16, 2006, N24

432

In present time for organotopic cultures of adrenal
glands the cryopreservation protocols, proving the
preservation of hormonesynthetic cell activity, were
designed. There was found that changes of cell shapes or
volume under cryopreservation, which contributed to
spatial approaching of intracellular depot of cholesterol and
P450scc cytochrome, can stimulate steroid—productive
activity. However direct evidance of the effect of osmolar
factors on basal and stimulated steroidgeneses have not
been found.

The research purpose was to study the influence of
solution and osmolarity of hypertonic medium on basal and
dbcAMP-stimulated steroidgenesis of adrenocortical cells
and to estimate the adequacy of this model for characteristic
of freeze-thawing influence on steroidgenesis potential of
these cells.

The research objects were mice and newborn piglets’
adrenocorticocytes. For examining the influence of
cryopreservation factors on the secretion of hydro-
cortisone, the cells were preincubated in NaCl solutions of
different osomolarities, at 22°C for 20 minutes, and then
they were placed for 18 hrs into standard culture medium.
Cryopreserved adrenocorticocytes were obtained from
gland’s fragments, those were cryopreserved with Gurina’s
method. Mitochondria cell potential was estimated with
exclusion of JC-1 dye with following cytofluorimetry

It was established that cryopreservation did not affect
the level of dbcAMP-inductive section, but ehhanced basal
hormone production. Reinforced steroidgenic activity of
cryopreserved cells the accumulation of cell amount with
high mithochondria potential. For rehydrated cells there
was established that with growth of hypertonic medium
osmolarity the trend to increasing the basal steroidgenesis
was realized as statistical and significant rise in unstimulated
secretion of hydrocortisone. Basal and stimulated
hormonopoiesis of cryopreserved adrenocorticocytes on
absolute data corresponded to those showed for the cells
rehydrated from hypertonic electrolyte solution.

Thus, cell dehydration and rehydration in hypertensive
NaCl electrolyte solutions can be used for modeling the
influence of freeze-thawing on steroidgenic potential of
adrenocortical cells.
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Influence of Non-Penetrative Cryoprotectants and Cooling Rate on Hypertonic

Cryohemolysis of Human Erythrocytes

N.A. PisARENKO?, V.V. RAMAZANOV'
'Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov
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T'unepronnueckuit kpuoremonn3 (I'K) — moBpexnenue
9PUTPOIUTOB YEJIOBEKa, 00YCIOBICHHOE HKCHO3HUIUEH
KJIETOK B THUIIEPTOHHYECKOM PAcTBOPE COJICH MM HEIIEeKT-
ponuToB B nuanazoHe ot 45 go 20°C u mocieqyonum
OXJIaXKJIEHNEM JI0 TeMIrepaTyp, onmm3kux k 0°C. B HacTosimee
BpeMs onpeneleHbl (akTOphl, BHI3BIBAIOIINE CEHCUOU-
nu3anuio kietok k I'K, onHako BiaMsHHME KPpHOIPOTEKTOPOB
Ha JUHAMUKY Pa3BUTHs 3TOTO Ipoliecca HE U3YYEHO.

OOBEeKTOM HCCIEIOBAaHUS CIYXHIW IPUTPOLUTHI
noHopckoi kposu uenoseka Il rpynnsl. 'K ocymectsisnu
IOCPEICTBOM IIEPEHOCA ANMKBOT KJIETOYHOH CYCIIEH3UU
SPUTPOLUTOB U3 MPOO, MOABEPTHYTHIX HHKYOarmu pu 37°C
B cpene 1,2M NaCl,10MM tpucoydepa, pH 7,6 B Teuenue 1-
60 muH (nmepBas cTagus), B 1 MJI pacTBopa AerHapaTalliu
npu temneparype 37 win 0°C Ha 10 MuH (BTOpast cTagus).
Kpuonporekropsr (mommdtunenrnukons 2000 u gexcTpan
20000) B xonuentpanuu 20% n00aBISsIIN B HCCIEAyEeMBIN
pacTBOp Ha dTamax AerHApaTalllu, OXJIaXIeHHs Jubo Ha
o6oux sranax ['K.

[IpoBeneHHbIE MCCIENOBAHUS MOKA3aIH, YTO MOJIUITH-
nenrnukonb (I1917) cHMXaeT 4yBCTBUTENBHOCTh 3PUTPO-
uutoB yenoseka k ['K kak mpu MeaneHHoM, Tak U Ipu
OBICTPOM OXJIQXKICHUH, IIPUUEM €ro JelcTBHue Oojiee BhIpa-
JKEHO B yCIIOBUAX nocneaHero. [Ipu MeaneHHOM OXJlaxIeHUH
npucytctBue [IOI" Ha cragum nerupparanuu TPUBOJIUT
npakTuieckd K 100%-My JTU3HCY SPUTPOIMTOB, OJHAKO C
YBEIMUYCHUEM NIPOIODKUTENBHOCTH HHKYOaluy HabIIonaeT-
Csl pe3Koe CHMXKEHHE IPOIEeHTa JIN3Kca KIeToK. B ciayuae
OvicTporOo OoxXNaxaeHus yaaienue 13T mepen Bropoit
CTaJuell MPUBOIUT K PE3KOMY BO3DACTAHHMIO UYyBCTBUTENb-
HocTu Ki1eTok k ['K. ITpu OpicTpoM oxitaskieHuu NIpUCyTCTBUE
II9I" na BTopoi#t craamu 'K mposBisieTcss B BRIpaKEHHOM
€ro KpHo3alluTHOM JIecTBUU. J[eKCTpaH CHIKAeT YyBCTBU-
TEJILHOCTh 9PUTPOLUTOB yenoBeka k I'K u nposinset Oomnee
3¢ (eKTUBHBIC 3aLIUTHBIC CBOMCTBA MTPHU MEAJICHHOM OXJIAXK-
nerud. [Ipu GbICTpOM OXJIaKICHUN MPUCYTCTBUE JEKCTpaHa
HAa TIepBO#l CTaJNU IPUBOAUT K O0JIee PE3KOMY YBEITHUSHHIO
YyBCTBUTEIBLHOCTH 3puTporuToB K 'K, ueM npu memieH-
HoM. Ha cragum oxyakleHHs OH BBI3BIBACT CHM)KEHHUE
YyBCTBUTEJIbHOCTHU 3puTporuToB K 'K o cpaBHeHuto ¢ ero
MIPUCYTCTBHEM Ha 000uX cTaausx. MakcumallbHOE€ KpHo3a-
IMUTHOE AEHCTBHME TAHHOIO KPHOIPOTEKTOpa HaOII0HaeTcs
NpU MEJUICHHOM oxJaxaeHuH (He Oonee 3 % nusuca).

Takum o6pa3om, 3amnutHoe aeiictBue 131 BhIABIsSIETCS
P OBICTPOM OXJIXKIICHHH, KOTJJa OH PHCYTCTBYET HA BTOPOM
craauu ['K. JlekcTpaH nposiBisieT KpHONPOTEKTOPHBIE CBOUCTBA
6oiee 3h(HEKTUBHO B YCIOBHUIX MEIUICHHOTO OXJIAKACHHS, TIPU
9TOM MaKCHMallbHO€ KpUO3aIlUTHOE JeHCTBHE HaOMonaeTcs
B €ro NPHUCYTCTBUHU HA CTaqUU OXJaxaeHusa. Ynanenue [100
Hepesl OXJIaXKICHHEM BhI3bIBAeT OoJiee 3HAUUTENbHOE CHIDKEHHE
4yBCTBUTEJIBbHOCTH 3puTpouuToB Kk 'K nmo cpaBHeHuto c
yIaJIeHueM JEeKCTpaHa, Ha OCHOBaHMM 3TOTO MOXKHO IIpe-
MIOJIOKUTH, YTO JecopOuus ot memOpansl [I1OI' BrI3bIBaeT
Oouiblliee MOBPEKACHHE, YeM JIeCOpOLUs JIeKCTpaHa.
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Hypertonic cryohemolysis (HC) is human erythrocytes
damage, stipulated by cell exposure to either hypertonic
solution of salts or non-electrolytes within the range from
45 to 20°C and following cooling down to the temperatures
close to 0°C. Nowadays the factors, causing cell sen-
sibilization to HC are determined, but the effect of
cryoprotectants on the dynamics of this process develop-
ment has not been studied yet.

Erythrocytes of A(II) human donor blood served as
investigation object. HC was realised via transferring
erythrocyte cell suspension aliquots from the samples,
subjected to incubation at 37°C in 1.2M NaCl, 10mM tris
buffer medium, pH 7.6 within 1-60 min (the first stage) into
a 1 ml dehydration solution at 37 or 0°C for 10 min (the
second stage). Cryoprotectants (polyethylene 2000 and
dextran 20000) in 20% concentration were added into the
studied solution at the stages of dehydration, cooling or at
both HC stages.

The performed research demonstrated polyethylene
glycol (PEG) as reducing human erythrocyte sensitivity to
HC both under slow and rapid cooling, moreover under the
latter its effect was more manifested. Under slow cooling
down the PEG presence at dehydration stage results in
almost 100% erythrocyte lysis, but with an increase in
incubation duration a sharp decrease in percentage of cell
lysis is noted. In case of rapid cooling the PEG removal
before the second stage results in a sharp increase in cell
sensitivity to HC. Under rapid cooling the PEG presence at
the second HC stage manifests in expressed cryoprotective
effect. Dextran reduces human erythrocyte sensitivity to
HC and manifests more efficient protective properties under
slow cooling. Under rapid cooling the dextran presence at
the first stage results in sharper augmentation of
erythrocyte sensitivity to HC than under slow one. At
cooling stage it reduces erythrocyte sensitivity to HC in
comparison with its presence at both stages. Maximum
cryoprotective effect of this cryoprotectant is observed
under slow cooling (not more than 3% lysis).

Thus, PEG cryoprotective effect is revealed under rapid
cooling, when it is present at the second HC stage. Dextran
cryoprotective properties are more efficient under slow
cooling conditions, at the same time the maximum
cryoprotective effect is observed at its presence at cooling
stage. PEG removal prior to cooling reduces more
significantly erythrocyte sensitivity to HC in comparison
with dextran removal. Due to this, PEG desorption from a
membrane may be assumed as causing higher damage than
dextran one.
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Effect of Fraction up to 5 kD of Vealer Blood (Actovegin) on Inoculated Cell Lines
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B xinHu4YecKoi MpakTUKe ATUTEIHHOE BPeMsl YCIEIIHO
IPUMEHSIOT IpenapaThl, KOTOPhIe SBIAIOTCA IeMOAHa-
JIU3aTaMU, HOTy4YE€HHBIMU U3 KPOBU MOJIOYHBIX TEIST. OAHUM
W3 TaKkuX IpenapartoB siBiseTcs AkToBernH. OH HMpoM3-
BOJUTCS Ha OCHOBE 0e30€NKOBOW HHU3KOMOJICKYISIPHOM
(dpakuy KpOBU MOJIOYHBIX TeJAT (10 5 k/la), momydeHHOH
IIyTE€M IOCJIEOBaTEIbHBIX MPOLECCOB I'eMOJIN3a, YIbTpa-
GUIBTpaMy U KOHLEHTPAIHH.

Lenp nanHo# pa®OTHl — U3YYHUTDH BIMSHUE HHU3KOMOJIE-
KYJIAPHOH (hpakLuy KPOBU MOJIOUHBIX TEIIAT, COAEpIKalecs
B Ipenapare AKTOBETHH, Ha MPOLECChl IPpoardepay KIeToK
in vitro.

B pabote ncnonp3oBanu nBe kiaetounbie muHun: PK-15-
IEKVM u BHK-21 clone 13/04. IIpupocT KIeTOK MOACUH-
ThIBaIM B KaMepe [opsieBa Ha 3-U CyTKHM pocTa KyJIbTYpHI.
[ OLeHKH MHUTOTHYECKOTO PEeXHUMa KYJIbTYp KIETKH
(UKCUpPOBANIA B CIHPT-YKCYCHOH CMECH W OKpAaIIuBalu
reMarokcuinnHoM Kappauun kaxnisle 24 4 pocra.

IToxa3aHo, 4TO yMEHBIICHHE B MHUTATEIbHBIX Cpelrax
KOHIIEHTPAIIUU CHIBOPOTKH KpOBH 10 2 U 1% mpuBOAUT K
CHMJKEHHMIO POCTa KJIETOYHBIX KyJIbTYyp Ha 1-M maccaxe
coorBeTcTBeHHO Ha 20 1 30%. AKTOBETHH B KOHIIEHTpPAalUU
0,14% cTtumynupyeTr mpUpPOCT KJIETOK B cpene ¢ 2%
CBIBOPOTKH KpoBH Ha 21+3%, B cpenax, coxepxkamux 10 u
1% CcHIBOPOTKHM KpOBH, — Ha 36+3%. AKTOBETHH IpHU
n00aBJIeHUH B APYTMX KOHLEHTPALUIX HE3HAYUTEIbHO
YBEIMYUBAET MPUPOCT KIEeTOK. JloOaBneHne AKTOBETHHA B
cpeny, He COJepXKalyl ChIBOPOTKY KPOBHU, CTUMYIIH-
pyromero 3¢gdekra He okazajao. ITO CBHIETEILCTBYET, 4TO
IpU HaJUYUU B MUTATENIBHOW cpele POCTOBHIX (HaKTOPOB
HU3KOMOJIEKYJISIPHBIE BEIIECTBa CIIOCOOHBI CYIIECTBEHHO
MOBBIIATH OMOIHEPTETUYECKUH MOTEHIHANI KIETOK,
IPUBOJAIIMNA K YCHJIGHHIO MX MeTaboau3Ma U npouude-
paTUBHOM aKTUBHOCTH.

[Ipu U3yuyeHUHn MHUTOTHYECKOTO peKHMMa KIETOK ycTa-
HOBJICHO, YTO YMEHbBIIECHHE KOHIEHTPAIlUU CHIBOPOTKHU
KpoBH KpymnHoro poraroro ckora (KPC) B murarenbHOH
cpene 10 2% HE3HAYUTEIbHO CHUXAET MUTOTHYECKYIO
aKTHBHOCTH KJIETOK. J[oOaBlieHHe AKTOBETHHA B POCTOBYIO
cpeny ¢ 2% ceiBopoTku KpoBU KPC npuBouT K yBeTMUEHUIO
KOJIN4ecTBa MUTO30B Ha 47%. B To e BpeMs NpH KylbTH-
BUPOBAHUU KJIETOK B cpefe ¢ nobOaBieHHEM AKTOBETHHA
OTMEYEHO yBEJIHMYEHHE KOJIMYECTBA MATOJOTHYECKUX
MuUTO30B ¢ 7 10 13% oOT ux obIiero koauuecTBa. Xapakrep
HaTOJOTMYECKUX MHUTO30B CBUIETENbCTBYET 00 aJanTHBHBIX
nepecTpoikax KJIETOK KyJIbTYpbl K HOBOMY POCTOBOMY
daxrtopy.

Takum o0Opa3om, MoKa3zaHa CIOCOOHOCTH HU3KOMO-
neKynsapHoi ¢paknuu (10 5 xJla) KpOBH MOJOYHBIX TEIAT
CTUMYJIUPOBATh NPUPOCT KIETOK PA3IUYHBIX JUHHUH. DTO
CBUJICTEIBCTBYET O MEPCIEKTUBHOCTH BKIIIOUEHUS JaHHON
HU3KOMOJIEKYIISIpHOW (ppakiiuii KpOBU B COCTaB POCTOBBIX
CpeA ¢ LeNbIO MOBBIMIEHUS 3PPEKTUBHOCTH UCIIONB30BaHUS
KYJIBTYp KJIETOK B OHOTEXHOJIOTHH.
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In clinical practice for a long time hemodyalisates derived
from vealer blood have been widely used. One of these
preparation is actovegin. It is produced on the base of
protein-free low molecular fraction of vealers (up to 5 kD),
obtained by means of consequent processes of hemolysis,
ultrafiltration and concentration.

The research aim was to study the effect of low
molecular fraction of vealer blood, containing in actovegin
on proliferation processes of cells in vitro.

In the research there was used two cell lines: PK-15-
IEKVM and BHK-21 clone 13/04. Cell increment was
counted in Goryaev’s chamber to the 3™ culture growth
day. For estimation of mitotic regimen of culture the cells
were fixed in alcohol-acetum mixture and stained with
Karachi hematoxylin each 24 hrs of growth.

It has been shown that a reduction in nutritive media
the concentrations of blood serum down to 2 and 1% results
in a decrease in the growth of cell cultures at the 1* passage,
correspondingly, by 20 and 30%. Actovegin under 0.14%
concentration stimulates the increment of cells in the medium
with 2% blood serum by 21£3% and by 36+3% in the media,
containing 10 and 1% blood serum. When adding actovegin
under other concentrations the cell increment slightly
increased. Actovegin adding to the medium non-containing
blood serum did not demonstrate simulating effect. This
testifies to the presence of growth factors in nutritive
medium, low molecular substances are capable of increasing
bioenergetic potential of cells and leading to the strengthening
of their metabolism and proliferative activity.

When studying mitotic regimen of cells it has been found
that decrease in concentration of cattle blood serum in
nutritive medium down to 2% slightly reduced mitotic
activity of cells. Adding of actovegin into growth medium
with 2% cattle blood serum results in a rise in the number of
mitoses by 47%. At the same time during cell culturing in
the medium with adding actovegin there was observed an
increase in the number of mitoses from 7 to 13% of their
total number. The character of pathological mitoses testify
to adaptive rearrangements of cell cultures to new growth
factor.

Thus the ability of low molecular fraction (up to 5 kD) of
vealers has been proved as stimulating the increment of
cells of various lines. This testifies to prospects of this low
molecular fraction inclusion into composition of growth
media with the aim of rising in the application efficiency of
cell cultures in biotechnology.
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MOAMd)uuupylomee BAUSIHUE XAOpPUAQ AAIOMUHHUSI HA YYBCTBUTEABHOCTb SPUTPOLNTOB

yeaoBeka K FMI'IepTOHM"IECKOMy KpuoreMO/\u3y
H.A. AAHWUAEHKO

XapbKOBCKMIA HaUMOHaAbHbIA yHUBepcuTeT um. B.H. KapasuHa

Modifying Effect of Aluminium Chloride on Human Erythrocyte Sensitivity

to Hypertonic Cryohemolysis

N.A. DANILENKO
Karazin National University, Kharkov

l'unepToHMuUecKuii KPUOTEMOJIU3 — ITO SABJICHUE JIN3UCA
SPUTPOLUTOB B NPOLECCE OXJIAKACHHUS B TUIIEPTOHUYECKUX
cpelax IpH TOJOKUTENBHBIX TeMIlepaTypax. B peaxmusx
KJIETOK Ha TEeMIIepaTypHO-OCMOTHYECKOE BO3JCHCTBHUE
BXXHYIO POJIb UTPAOT (PaKTOPBI, CIIOCOOHBIC TOHUXKATh U
HOBBIIATh YCTOWYUBOCTH KJIETOK K M3MEHEHHUIO TeMIIe-
paTypsl ¥ OCMOJISIPHOCTH CpeAbl. B 3Toi cBsA3M mpeacTaBiseT
WHTEpEeC M3yUYeHHe NeHCTBHS BEIEeCTB, BIHAIOIMIMNX Ha
JUHAMUKY Pa3BUTHS Ae(}EKTOB KIETOUHBIX CTPYKTYp HpH
CTPECCOBBIX BO3ICHCTBUSIX. TaKUMU COCAMHEHUSMH SIBIISIIOT-
Csl COJIM AJIOMHUHHS, KOTOPHIE OKa3bIBAIOT BBIPAXKEHHOE
Monudunupyronee AeicTBHE Ha KISTKH W KICTOYHBIE
CTPYKTYDBI.

Ileas paboOTHl — U3yYEHHE BIMSHUS PA3JIUYHBIX KOH-
nentpanuii anexrponura (0,15-2 M NaCl) u HeanekTpoiuTa
(0,3-0,86 M caxapo3sl) Ha pa3BUTHE TUIEPTOHUUIECKOTO
KPUOTeMOJIn3a B IIPUCYTCTBUHU XJopuaa amomunus (0-1 MM).

I'mnepToHMYeckui KpHOTreMOJIH3 IPUTPOLUTOB B
pacTBOpax JJIEKTPOJUTA PAa3BUBACTCS MPH KOHIICHTPAIHH
NaCl0,6-1,2 M, B 3TOM Jinana3oHe ypoBeHb 'eMOJIH3a KIICTOK
npu oxnaxaeHuu ot 37 go 0°C Bospacrtaer ¢ 2 no 76%.
[pucyrcreue AICl, IpUBOAMT K W3MEHEHMIO XapakKTepa
KPHBOH 3aBHCUMOCTH THIIEPTOHHYECKOTO KPHOTEMOJIH3a OT
OCMOJISIPHOCTH cpenbl nHKyOanuu. Mousl Al’* BeI3siBatoT
reMOJU3 YPUTPOLUTOB B pacTBOpe ¢ (GU3NOIOTrHIeCKOH
tounyHocThio (0,15 M NaCl). YpoBeHb rUIepTOHHYECKOTO
KpPUOTEMOJIM3a MOBBIIAETCS C POCTOM KOHIEHTpPAIUH
umonoB Al’** m gocruraer 70% mpm 1MM AICL,. Ipu
noBeleHny koHneHTpauuu NaCl nabmiomaeTcs mocre-
IICHHOE CHW)KEHHE JIM3UCa KJIETOK B NMPHUCYTCTBUH HOHOB
A" o 0,7 M NaCl. JlanpHeiimee yBeaTHdeHHE OCMOJISIP-
HOCTH CpeIbl HHKYOalluu COMPOBOXKAAETCS MOBBIIICHHEM
YyBCTBUTEIBHOCTH 3PUTPOIUTOB K TMIEPTOHUYECKOMY
KPHUOTIEeMOJIN3Y, KOTOpOE HMMeeT XapakTep oOpaTHOMH
3aBHCUMOCTH OT KOHLEHTPAIMH XJIOPHIa aIOMUHHSA, [IPH
3TOM YPOBEHb JIM3MCA KIEeTOK npH aekicteuu AlCL Huxe
HaOJII0aeMoro B KOHTpoJie (s BCeX KOHICHTpauHui
XJIOpHUJA ATIOMUHHSA).

B pacTBopax HE3dNEKTPOJUTAa UYBCTBUTEIHHOCTH KOH-
TPOJIBHBIX DPUTPOLUTOB K AEHCTBUIO MOCIENYIOMIETO
oxnaxnenus 1o 0°C passuaercs npu 0,5-0,86 M caxapo3ssl.
ITpucyrcrue AICL, B pacTBOpax HEJIEKTPOJUTA BHI3HIBAET
3HAYNTENHFHOE CHIDKEHHE THIIEPTOHUYECKOTO KPHUOTEMOJH-
3a, IPU STOM YPOBEHb PETUCTPHPYEMOTO JIN3UCA TEM HIKE,
4YeM BBl KOHIEHTpanus HoHoB Al*" B cpene.

Binusnue xjaopuaa aJlloOMHUHHS Ha pa3BUTHE THIEP-
TOHHUYECKOTO KPHOTEMOJIM3a MOXET OBITH OIOCPENOBaHO
€ro BO3JICHCTBHEM Ha JIMIUAHBIA MaTPUKC W W3MEHEHHEM
CTPYKTYPHOT'O COCTOSIHUSL MEMOPpaHBI.

NPOBJIEMbI
KPUOBMONOIrum
T. 16, 2006, N24

Hypertonic cryohemolysis is the phenomenon of
erythrocyte lysis during cooling in hypertonic media under
positive temperatures. In cell response to temperature-
osmotic effect of importance are the factors, capable to
reduce or augment cell resistance to change in temperature
and medium osmolarity. In this connection of interest is to
study the influence of the substances, affecting dynamics
of defect development in cell structures under stress effects.
These compounds are aluminium salts, causing a manifested
modifying effect on cells and their structures.

This research was aimed to study the influence of
different concentrations of electrolyte (0.15-2M NaCl) and
non-electrolyte (0.3-0.86M sucrose) on hypertonic
cryohemolysis development at aluminium chloride presence
(0-1 mM).

Hypertonic cryohemolysis of erythrocytes in electrolyte
solutions is in a progress under 0.6-1.2M NaCl con-
centrations, within this range the level of cell hemolysis
under cooling from 37 down to 0°C increases from 2 up to
76%. AICIL, presence results in a change in a curve character
of hypertonic cryohemolysis dependency on incubation
medium osmolarity. Al*" ions cause the erythrocyte
hemolysis in solution with physiological tonicity (0.15M
NaCl). The level of hypertonic cryohemolysis increases with
a rise of AI’* ion concentration and achieves 70% under
ImM AICI,. With an increase in NaCl concentration a
gradual reduction of cell lysis at the AI** ion presence down
to 0.7 M NaCl is observed. Further augmentation of
incubation medium osmolarity is accompanied with an
increase in erythrocyte sensitivity to hypertonic cryo-
hemolysis, having a character of reverse dependency on
aluminium chloride concentration. At the same time the level
of cell lysis under AICI, effect is lower than observed in the
control (for all aluminium chloride concentrations).

In non-electrolyte solutions a sensitivity of control
erythrocytes to the effect of following cooling down to 0°C
develops under 0.5-0.86M sucrose. AICI, presence in non-
electrolyte solutions significantly reduces hypertonic
cryohemolysis, at the same time the level of recorded lysis
is the lower, the higher is AI** ion concentration in the
medium.

Influence of aluminium chloride on hypertonic
cryohemolysis development may be mediated by its effect
on lipid matrix and a change in membrane structural state.
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Bausinne pH, Temnepatypbl Ha YCTOMYMBOCTb 3PUTPOLIMTOB K FMMEPTOHMYECKOMY CTPeccy

AMN. AAEKCAHAPOBA!, B.A. BOHAAPEHKO?
'XapbKoOBCKM#A  HaUMOHaAbHbIFA yHuBepcuteT um. B.H. KapasuHa
UHCTTYT npobaem Kprobuorormm u  kpuomeanumHsl HAH  YkpauHel, . Xapbkos

Influence of pH, Temperature on Erythrocyte Resistance to Hypertonic Stress

D.l. ALEkSANDROVA!, V.A. BONDARENKO?
'Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov
2Karazin National University, Kharkov

l'uneproHnueckuii cTpecc sABIAETCS OJHUM U3 OCHOBHBIX
(aKTOPOB KPHOTIOBpEKACHNUS. M3ydeHne BINSHNS Ha KIIETKH
Takux (paKTOpOB, KaK OCMOJISIPHOCTH CpEIbI, HOHHAS CHIIA,
temneparypa u pH, uMeer BakHOe 3HAYEHME IS MOBBI-
meHus 3GGEeKTUBHOCTU CYLIECTBYIOIUX METOMOB KPHO-
KOHCEPBHUPOBAHHUS.

Llens naHHOHM pabOTHI — HCCIEJOBAHNE TyBCTBHTEIH-
HOCTH PUTPOLUTOB K THIEPTOHUYECKOMY KPUOTEMONIU3Y
B 3aBUCHMOCTH 0T pH cpenpl nHKyOaruu.

B pabote ncmons30Bay 3pUTPONUTH JOHOPCKOI KPOBH,
koTopble oTMbIBanu pactBopom 0,15 M NaCl (pH 7,4).
PactBops!l roroBunu Ha ¢ocdarnom Oydepe.

Ha mepBoM 3Tame »pUTPOLUTH MHKYOUpOBalM B
teuenne 10 MuH B cpemax, comepxkamux ot 0,15 mo 1,5 M
NaCl ¢ pH 5,5; 7,4; 9,0. Ha BTOpOM 3Tare 3pUTPOIUTHI
neperocuiy Ha 10 muH B pactBop 4 M NaCl ¢ ykazaHHBIMU
3HadeHusiMu pH. Ilpu nmepeHoce KiIeTOK HMCIOJIb30BAIU
INPUHIUI [IEPEKPECTHOr0 U3MeHeHHs 3HaueHusd pH, T.e.
3HaueHus pH n3MeHsAIM Ha BceX 3Tanax MHKYOaluM KIETOK.
Taxoke BappUpoBaIuCh TeMueparypHble pexxumst 37-0, 0-0,
37-37°C.

B pesynbraTe HcclenoBaHUI MONy4YEHBI ClELyOLINE
pE3YNbTaThI.

ITpu BappupoBaHuu 3HaueHui pH Ha mepBoMm dTame (Ha
BTOPOM HdTamne 3HaueHue pH mocTosHHOE) HaOII0AaloTCs
3HAUUTENbHBIE U3MEHEHHS COXPAaHHOCTHU KIETOK B PacTBOPE
4M NacCl, na BTOpoM dTare (Ha mepBoM dTare 3HadeHne pH
IOCTOSIHHOE) — He3HauuTelbHble. Ha OCHOBaHMM MOJNY-
YEHHBIX PE3YJIbTATOB MOXHO CIeNaTh BBIBOJ, YTO MCXOIHBIN
9Tall JerupaTaluy KJIETOK ABJSIETCs Hanubolee BaKHbIM IIPH
KOHTPOJIE CTENEHH yCTOIMYMBOCTH KJIETOK K TUIIEPTOHMYECKOMY
cTpeccy.

Bo Bcex BapuaHTax IepeHoca oTMeuaeTcsi Oojee
BBICOKAs YCTOHUUBOCTb SPUTPOLUTOB K IMIEPTOHUIECKOMY
moky B pactBope 4 M NaCl, nHKyOupyeMbIX Ha IIepBOM
stane B pactBopax NaCl ¢ pH 5,5 u 7,4. Bo3aMmoxHO, 3TO
CBSI3aHO C TeM, 4To OoJsee kuciioe 3HaueHue pH 5,5 BbI3bIBaeT
yBeIU4YeHHe 00beMa KIIETOK, a €ro LIeJIOYHOE 3HAuCHUE
IPUBOJUT K yMCHBIICHHIO 00BEMa 3PHUTPOIHUTOB, UTO
yCUJIUBAeT JefiCTBHE THIEPTOHHUECKOIO CTpecca U CIABUT
TemInepaTypbl. [lepeHoc KJIeToK, MpeaBapUTeNnbHO MHKYOH-
pPOBaHHBIX B pacTBopax co 3HaueHueM pH 9,0, BbI3bIBaeT
Oolee BBICOKHE 3HAUCHHUS IeMONu3a. BeposTHO, mpH TakoM
3HaueHUu pH CHHUXKaeTcs MOBEPXHOCTHOE HATSXKEHUE
MeMOpaHBbI, B PEe3yJIbTaTe Yero OHa HaXOAUTCS B HEyCTOH-
YHBOM COCTOSIHUH.
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Hypertonic stress is one of the main factors of cryo-
damage. Studying the effect of such factors as medium
osmolarity, ion strength, temperature and pH on cells is of
importance for augmenting the efficiency of current
cryopreservation methods.

Our research was targeted to study the erythrocyte
sensitivity to hypertonic cryohemolysis depending on
incubation medium pH.

Donor blood erythrocytes, washed with 0.15M NaCl
(pH 7.4) solution was used in the work. Solutions were
prepared with phosphate buffer.

At the first stage erythrocytes were incubated for 10 min
into the media, containing from 0.15 to 1.5M NaCl with pH 5.5;
7.4; 9.0. At the second stage erythrocytes were transferred
for 10 min into 4M NaCl solution with the mentioned pH
values. Principle of cross change in pH value was used
during cell transfer, i.e. pH values were changed at all stages
of cell incubation. Temperature regimens varied as well: 37-0,
0-0,37-37°C.

As a result of research the following results were
obtained:

When varying pH values at the first stage (pH is
constant at the second one) the significant changes in cell
integrity are observed in 4.0 M NacCl, at the second one
(with constant pH value at the first stage) they are
insignificant in 4.0 M NaCl. Basing on the results obtained
we can conclude that the initial stage of cell dehydration is
the most important when controlling the extent of cell
resistance to hypertonic stress.

During all transfers a higher resistance of erythrocytes
in 4.0 M NaCl, incubated at the first stage in NaCl solution
with pH 5.5 and 7.4, is noted. It might be associated to the
fact, that more acid pH value 5.5 causes an increase in cell
volume, but its alkaline value results in a decrease in
erythrocyte volume, that strengthens the effect of
hypertonic stress and temperature shift. Transfer of the
cells, pre-incubated in solutions with pH value 9.0 causes
higher hemolysis values. Possibly, under such pH value
there is a reduction of membrane surface tension, resulting
in its unstable state.
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CpaBHUTeAbHOE M3YyYeHME BAMSIHMSI KPUOKOHCEPBMPOBAHHOIO 3KCTPAKTa MAALEHTDI
u npenapata “OBecTMH”Ha MMKPOPAOPY BAaraAvila >KEHWUH C YPOreHUTaAbHbIMU

paccTpoiicTBaMu B NEPUOA KAMMaKTepus
O.A. MepPumk

MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHs, r. Xapbkos

Comparative Study of Influence of Cryopreserved Placenta Extract
and “Ovestin” Preparation on Vaginal Microflora in Women

with Urogenital Disorders During Climacterium
O.A. PercHIk

Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

HopmanbHas Mukpogiopa MmoJIoBbIX OPraHOB — BaKHas
cocTapisAInas o0Iero 3J0pOBbsS JKCHIIUHBI BO BCE
MIEPUO/IbI €€ JKU3HHU.

[Ipn HacTymiaeHMM KIMMaKca M3MEHEHHUs OMOoIleHo3a
MOTYT NPOTEKaTh KaK B MpeJieiax BO3PACTHONH HOPMBI, TaK U
B BUJEC OTKJIOHCHHI, IO3TOMY HOpMallM3alus OHOIeHO3a
BJIATAJIUINA JKEHIIWH B KIMMAaKTEPUUYECKUI MEPHO, KOMII-
JIEKCHOE JIEUCHHE YPOT€HUTAIIbHBIX PACCTPONUCTB aKTyaJIbHBbI.

Henp paboTsl — HccIeI0BaTh BHIOBOM COCTaB MUKPO-
(Gyophl Biaraiuina KCHIIUH C YyPOTCHUTAIBHBIMHU pac-
CTpOMCTBaMU B MEPHOJ KIMMAKTEpUS U MPOCIEIUTH 33 €ro
W3MEHEHUSAMU NPHU JEYEHUH KPHUOKOHCEPBUPOBAHHBIM
skctpakToM mianeHT(KOITn) u BiaralMiHeIME CBEYaMU
“OBectur” upmMbl “OpraHon”.

Beuto o6cnenoBano 3 rpymnmsl manueHTOK (70 KEHIHH)
B Bo3pacte oT 45 1o 79 net. B mepBoii rpymme (25 >xeHIIMH)
NPUMCHSUIH KOMIUJIEKCHYIO TEPanuio: BHYTPUMBIIICYHbIE
unbekunu KOIIn 1,5-2,5 mn yepe3 nBa aHA Ha TpeTuil (Ha
Kypc — 5 MHBEKIHI) U BBEJIEHHE BO BJIATaJIMIIE BAaTHBIX
TaMIIOHOB, IPOMUTAaHHBIX ATHUM Xe€ INpenapaToMm. Bropoii
rpynne (20 >KeHIIHMH) ¢ aHAJOTMYHBIMHU JXKanobaMu ObLIN
Ha3Ha4yeHbl cBeun “OBecTuH”.

KoHTpOJIBbHYO TPYIITY COCTABUIIHN 25 KSHIINH 0e3 KaKuX-
MO0 MPOSBICHUI MATOJIOTHMYECKOTO KIMMAaKCa.

MukpoOHOIIOTHYECKOMY HCCIIEIOBAaHUIO TMOJIBEPTraioch
CIIM3UCTOE OTIENsIeMOe Blarajuilna MalueHToK. Marepuan
3aceBajii Ha TBEp/ble MUTATENIbHbIE CPEIbl.

B pesynbTare uccienoBaHUR y OOJNBHBIX C YpPOI'CHH-
TaJbHBIMH PACCTPOWCTBAMH B KIMMAaKTEPUYECKOM IEPHOJE
BBISIBJIICHBI TaKWe HapylIeHHs OMOLeHO03a Biarajuiia:
MOBBIIICHHE YIEIbHOTO Beca CTa(QHUIOKOKKOB, CTPENTO-
KOKKOB, SHTEPOKOKKOB, Hanuuue rpudos poxa Candida,
CHI)KEHHE KOJIMYECTBA JIAKTOOAIMIII, MOJOYHOKHUCIIBIX
CTPENTOKOKKOB, SHTEPOKOKKOB M YHTEPOOAKTEpHUii.

[Ipu npoBeneHUM TPaJUIMOHHON TEpaINUy MpernapaTomM
“Osectun” u KOIIn Habmonanoch BOCCTAaHOBIEHHE MHUK-
podIiopH! Biaraauiia A0 NoKa3aresieil KOHTPOJILHOM IPYIIIEIL.
B rpymnme 6onpHBIX, THoe JiedeHue nposoguiock KOOI,
OTMEUYEHO JIOCTOBEPHOE MOBBIIIEHUE COJEPIKAHUS JIAKTO-
0anuIT ¥ MOJIOYHO-KHUCIIBIX CTPENTOKOKKOB. Kpome Toro, B
pesynbrate npuMeHeHus KOIIn nabnoganuce Gonee
OBICTpPBIN U yCTOMUMBBIN TepaneBTHYecKuil 3 dekT, ymyu-
[IeHHEe CaMOYYBCTBHUs, NOBBIIIEHUE “KadecTBa JKU3HU
MAIUEHTOK.
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Normal microflora of genital organs is an important
component of general female health within the whole life.

On climacterium onset the changes in biocenosis may
proceed either within the limits of age norm or may deviate.
Therefore the normalisation of vaginal biocenosis in women
during climacterium, combined treatment of urogenital
disorders have still remained to be actual tasks.

Our research was targeted to investigate the species
composition of vaginal microflora in women with urogenital
disorders during climacterium and to trace its changes when
treating with cryopreserved placenta extract (CPE) and
“Ovestin” vaginal suppositories of “Organon” company.

There were examined 3 groups of patients (70 women)
aged from 45 to 89. In the first group (25 women) a combined
therapy was applied: an intramuscular CPE injection in 2
days to the 3" (5 injections for session) and introduction
of cotton tampons, saturated with this preparation. To the
second group (20 women) with the same complaints the
“Ovestin” suppositories were administrated. The control
group comprised 25 women with no manifestations of
pathological climacterium.

Mucous vaginal discharge of patients was micro-
biologically studied. Material was inoculated on solid
nutrient media.

As a result of investigations the following disorders in
vaginal biocenosis were revealed in patients with urogenital
disorders during climacterium: an increase in specific weight
of staphylococci, streptococci, enterococci, Candida fungi
presence, decrease in the amount of lactobacilli, lactic
streptococci, enterococci and enterobacteria. When tradi-
tionally treating with “Ovestin” and CPE a recover of vaginal
microflora up to the indices of control group was observed.
In the group of patients, treated with CPE a statistically
significant increase in lactobacilli and lactic streptococci
content was noted. In addition, as a result of CPE application
a more rapid and resistant therapeutic effect, improvement
of well-being, “life quality” augmentation were observed in
the patients.
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M3yueHue S3BO3AXKUBASIIOILETO AECTBUS HU3KOMOAEKYASIPHOW chppakumm
(A0 5 KAQ), BblAGAEHHOW M3 KPUOTeMOAM3aTa KPOBM MOAOUHBIX TEAST,

Ha MOAEAM XPOHMUYECKOW $3Bbl XKEAYAKA Y KPbIC

E.C. AsakymoBa, H.H. Mowuceesa, O.A. Aoarmx, A.K. ['YAEBCKMI
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHs, r. Xapbkos

Studying of Ulcer-healing Effect of Low Molecular Fraction (up to 5 kD), Isolated

From Cryohemolysate of Vealer Blood on Model of Chronic Gastric Ulcer in Rats

E.S. ABakumovAa, N.N.Moiseveva, O.L. DoLGikH, A.K. GULEVSKY
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Ha cerogusamuuii 1eHb B KJIMHUYECKOW MpaKTUKE s
Ipo(QHUIAKTUKH U JEUCHUs SI3BEHHON OONE3HH XKelymKa
OJHUMH U3 MEPCIEKTUBHBIX SBJIAIOTCS Npenapatsl, Ipeac-
TaBJIAOIIME COOOH reMoIualn3aThl.

Llens paboTHI — MONydYeHHE HU3KOMOICKYISIPHON (pak-
1 (1o 5 xJla) U3 KpHoreMonau3ara KpOBY MOJIOYHBIX TEJIAT,
U U3Y4YEHHUE €€ S3BO3AKUBIAIOLIETO JEHCTBUA HAa MOJEIU
XpPOHUYECKOH SI3BBI jKelylnKa y Kpblc. [l monydeHus
JaHHOH MOZIEIIH MCII0JIb30BAJIN alleTUIICAIULIMIOBYIO KUCIIOTY,
KOTOPYIO BBOIMJIM 3KCIIEPUMEHTAIbHBIM >KUBOTHBIM IIEPO-
panbHO 5 pa3 B o3e 150 Mr/kr Beca Ha IPOTSHKEHUH TPEX CYTOK.
Broigenenne ¢pakiuu ¢ KOMIOHEHTAMH MOJEKYISIpHOH
Macchl 10 5 k/la MpoBOAMIIOCH METOAOM YIbTpaduibTpanuu
C HCHOJIB30BaHUEM YIBTPAGHIBTPAIOHHOTO 000pYIOBaHUS
¢bupmsbl “Sartorius” (I'epmaHus). DKcrepuMeHTalbHbIE
JKMBOTHBIE OBIIM pa3lesieHbl Ha 4 rpynmnsl. [lepsas rpymnmna —
MHTAKTHBIC; OCTANBHBIM TpyTIIaM Imocie GOpMHUPOBAHUSL
MOJI€JI XPOHUUYECKOW 53BBI JKENy[JKa Ha MPOTsKEHUU 12
CYTOK BHYTPHUMBIIIEYHO €XXETHEBHO BBOJIMJIH: BTOPOH
rpynne (KOHTPOIBHON) — (U3HONOTHIECKHUII pacTBOP;
TpeThel Tpynne — HU3KOMOJICKYJISIPHYIO (GpakIuio;
YeTBEPTOH Ipynne — AKTOBErHH (Tpenapar CpaBHEHHUS).
SI3Bo3akuBIIAIONICE JeiicTBUE (ppakiuK U3ydyaid Ha 3-, 7- 1
12-e cyTKH IO CIEQYIOLUIUM KIMHUYECKUM IOKa3aTelsiM:
KOHIICHTpPALUsS SPUTPOLUTOB, JTEHKOIIUTOB, TeMOIIOONHA B
KPOBH, Ma3KH IepHpeprIeckoil KPOBH M THCTOIOTHIECKHE
Cpe3bl TKaHH, BBIACICHHON U3 00JIacTH SI3BBL.

Pe3ynbTaTsl KIMHUYECKOTO MCCIENOBAHUS KPOBH
IIOKa3alM, YTO yPOBECHb JICHKOIIUTOB B MepUpepUIecKoil
KPOBH, NMOBBIEHHBIH 10 17 TBHIC/MKJI BCIEACTBUE SI3BO-
00pa3oBaHMs, JOCTOBEPHO CHMXKAJICS OTHOCUTEIHHO KOHT-
pOJIs XU HOPMAaJU30BaJCs IOCJE BBEICHHS HU3KOMOJIEKY-
NApHOW (pakuuu U AKTOBeTHHAa. BBeneHue ¢pakiuu u
AKTOBeruHa crnocoOCTBOBAJIO HOPMAaJIMU3alUU YPOBHS
o0IIero reMorIo0MHa, CHIDKEHHOTO y 9KCHEPHMEHTAIBHBIX
XKHUBOTHBIX 0 109 I/ 10 CpaBHEHUIO C MHTAKTHBIM 3Haue-
HueM (128 r/xn), uero He HabmoganOCh B KOHTpoie. Ha mpots-
JKEHUH KCIIEPUMEHTA KOHLEHTPALMs 3PUTPOLUTOB B KPOBH
9KCIIEPUMEHTAIBHBIX KPBIC HE OTJINYaIach OT MHTAaKTHOM
(9,3 mun/mMKT). Mopdonorndyeckuii aHaim3 Ma3koB nepude-
pHUYecKoil KpOBH BBIABHI HelTpodmies 1o 50% mo cpaBHe-
HHMIO C MHTAaKTHBIM 3HaueHueM (25%) B KOHTpoOJE U IOcCIe
BBeleHUs (pakuuu. Benenune AKTOBeruMHa BBI3BIBAJIO
yBeIHIEeHHE KOIMYEeCTBA MOHOIUTOB 10 15% u 303uHOGH-
710B 110 8% 1O CPaBHEHHUIO C MCXOAHBIMU AaHHBIMHU (7 1 3%
COOTBETCTBEHHO).

I'ucronorudeckoe uccienoBaHue TKAHU, B3ATON Ha 12-e
CYTKH U3 00JIaCTH 53BbI, TI0KA3aJI0 00JIee BBIPAXKEHHBIE MPO-
I[ecChl BOCCTAHOBJIEHHS IMOBPEXIEHHBIX CIOEB CTEHKHU
XKeITy/lka TI0clie BBeAeHHs (hpakIui M AKTOBETHHA IO CpaB-
HEHHIO C KOHTPOJIEM.

ITony4deHHbIe pe3yNbTaThl IO3BOJIMIH BBISIBUTD, YTO SI3BO-
3aKUBIAONIEE AeHCTBHE HU3KOMOICKYISIPHOH (pakiu,
HOJIyYEeHHOW M3 KPUOTEeMONH3aTa KPOBH MOJIOUHBIX TEJIAT,
nog00HO AKTOBEruHy, MEXaHH3M KOTOPOTO TpeldyeT
JalbHEHIIEro TIATEIbHOIO U3y4eHHs.
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Up today in clinical practice for prevention and treatment
of gastric ulcers some of perspective medicines have been
hemolysates.

Research aim was to obtain low molecular fraction (up
to 5 kD) derived from cryohemolysate of vealer blood and
studying its ulcer-healing effect in model of chronic gastric
ulcer in rats. For this model obtaining there was used acetyl
salicylic acid which was injected to experimental animals
per os 5 times within 3 days in the dose of 150 mg/kg of the
weight. Isolation of the fraction with components of
molecular mass up to 5 kD was performed with ultrafiltration
using ultrafiltrating device (“Sartorius”, Germany).
Experimental animals were divided into 4 groups. The first
one comprised intact animals, the ones of other groups
were intramuscularly introduced after formation of the model
of chronic gastric ulcer within 12 days with: physiological
solution for the second (control) group; low molecular
fraction for the third one; actovegin (medicine for
comparison) for the fourth. Ulcer-healing effect of the
fraction was investigated to the 3rd5 7th and 12th days on
the following clinical indices: concentration of erythrocytes,
leukocytes, haemoglobin in blood; smears of peripheral
blood and histological tissue slices taken from ulcer site.

Results of blood clinical study have shown that the
level of leukocytes in peripheral blood increased up to 17
thou-sand/m1 as a consequence of ulcer formation
statistically and significantly in respect of the control and
came back to the norm after introduction of low molecular
fraction and actovegin. Introduction of the fraction and
actovegin contributed to normalization of total haemoglobin
level reduced in experimental animals down to 109 g/l if
compared with intact values (128 g/1) that was not observed
in the control. During the experiment concentration of
erythrocytes in blood of the rats did not differ from intact
one (9.3 min/ml). Morphological analysis of the smears of
peripheral blood revealed neutrophilosis up to 50% if
compared with intact value (25%) in the control and after
introduction of the fraction. Injection of actovegin caused
a rise in the number of monocytes (up to 15%) and
eosinophyls (up to 8%) if compared with initial data (7 and
3%, correspondingly).

Histological investigation of the tissue derived to the
12th day from the ulcer site has shown more manifested
processes of recovery of stomach wall impaired layers after
injection of the fraction and actovegin in comparison with
the control.

Obtained results enabled the revealing that ulcer-healing
effect of low molecular fraction derived from cryohemo-
lysate of vealers is similar to that for actovegin, the
mechanisms of which demand following studying.
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CTpyKkTypHble M (PYHKUMOHAAbHbIE MOKAa3aTeAU IPUTPOLUTOB KOPAOBOW U AOHOPCKO¥

KpOBM B Hopme U NOCAe KpMOKOHCEpBMpOBaHMﬂ
[M1.M. 3ys0B, O.A.3Y50BA

MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Structural and Functional Indices of Cord and Donor Blood Erythrocytes in Norm

and Following Cryopreservation
P.M. Zusov, O.L. ZuBova

Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Oputpouuts! kopaosoi kposu (KK) ommyatores psagom
CTPYKTYPHO-(QYHKIIHOHAIBHBIX OCOOCHHOCTEH OT IPUT-
pouutoB noHopckoi kpoBu (/IK), koTopsle MOTYT BIUATH
Ha YCTOWYUBOCTH KIJIETOK K HHU3KOTEMIIEPATypHOMY
Bo3zeiicTBUI0O. B pabore mpoBeneHO CpaBHUTEIbHOE
U3yYCHHE CTPYKTYPHBIX U (YHKLIMOHANBHBIX IIOKa3aTesnei
sputporutoB KK u JIK B HOpMe u mocne meicTBUS
IKCTPEMANBHBIX (PAKTOPOB KPHOKOHCEPBHPOBAHUSI.

ITpu uccnenoBanuy MeMOPaHHBIX OEIKOB 3PUTPOLMTOB
C IMOMOIIIBI0 MeTosa 3ekTpodopesa B [TAAIT ycraHOBIIEHBI
OTJINYUS B KaYeCTBEHHOM M KOJIMYECTBEHHOM COCTaBe
OCHOBHBIX MeMOpaHHBIX OeikoB spuTporuto KK u JIK.
ITpexnae Bcero, 9To KacaeTcsl CIEKTpUHA (eTro cofep)kaHue B
KK Ha 20% MeHblI€e), 30HbI OEIKOB MOJOCH 7, KOTOpbIe Ha
anektpodoperpamme B KK mposBISIOTCS Kak CTPyKTypa U3
Tpex nonoc. Kprokoncepsuposanue sputporutoB KK u JIK
C HCHOJIb30BAHUEM HEINPOHHUKAIOIEro KPHUOMPOTEKTOpa
[I50-1500 no metony “xomomoBoit” oOpaboTku (XO)
M0Ka3alio, 4TO paclupeleleHHe IMOoJ0C Ha dJIeKTpodoper-
pamme OenkoB He u3MeHserca. OnHaKoO MOcCiIe KPUOKOH-
cepBupoBanus sputpountoB KK, o0paboTaHHBIX NpH
komHaTHOU Temmneparype (KT), oOHapyXkeHO CHUXEHUE
colepKaHHUs aKTUHA M OelKa II0JIOCH 7 1O CPaBHEHUIO ¢
KJIETKaMH, oABeprHyToIMH XO, 4TO CBHUIETENbCTBYET O
Jyqiied COXpaHHOCTH MEeMOpaHO-IIUTOCKEISTHOTO KOMII-
JIeKCa SpUTPOLUTOB. ViccienoBaHNe TUIHIHON aCUMMETPUH
MeMOpaHbl METOJOM MPOTOYHOH HUTO(PIYOPUMETPHUH C
HCIIOJb30BaHNEM aHHEKCHHaV — Oelka, KOTOpbIH MMeeT
BBICOKOE CPOACTBO K (ocharuamuiaceputy U CBSI3BIBACTCA C
KJIEeTKaMH, JKCHPECCHUPYIOIIUMHU €ro Ha HapyXHOU
IIOBEPXHOCTU MeMOpaHbl (B HOPME JIOKAJIU30BaH TOJIBKO Ha
BHYTPEHHEH CTOpOoHEe MeMOpPaHsbl), T0Ka3ajo, YTO KOHTPOIb-
HbI€ 3PUTPOLUTHl XapaAKTEPU3YIOTCA HU3KUM IIPOLEHTOM
aHHeKcUHV -kieTok. CpaBHEHHE aHHOTO NOKa3aTens y
spurpouutoB KK u JIK cBuaerenscTByer o 6osee BHICOKOM
npouente aHHekcuHV -kietok KK. O6paboTka 3putpo-
uToB [120-1500 npuBOAUT K yBEIMYEHHIO YHCIIA aHHEK-
cUHV-KJIeTOK, oHaKo NpH XO aHHEKCHH V-MEYEHBIX KIETOK
menbuie. Ilocne pazmMopaxMBaHUS HMPOLEHT MEUYEHBIX
KJIETOK PE3KO BO3pACTaeT U CTAHOBUTCS (HPAKTHUUECKH TAKUM
ke, KaK y COOTBETCTBYIOLIMX TPYII 0 3aMOPa’KUBAaHUS
nocie TpaHchy3uu. OTIHYUS B MPOLUECHTE aHHEKCHHV -
KJIETOK B 3aBHCHMOCTH OT criocoba oOpabotku I[130-1500
takxke coxpansanuck. Coxepxanune ATO u 2,3-JIOI B
SPUTPOLUTAX, NPEABAPUTEIBHO HHKYOUPOBAHHBIX B
pactBope I190-1500 kak npu XO u KT, tak u nociue
Pa3MOpaKUBaHUS COXPaHsAETCS Ha ypOBHE KOHTPOIBbHBIX
BenmunH. Kpome toro, mo comepxanuto AT® u 2,3-1OT
spurpouutsl KK He ornuuatorcs ot spurponuros JIK.

Takum o6pazom, XO sputpouutos I[130-1500 nepen
KPUOKOHCEPBUPOBAHUEM CIIOCOOCTBYET COXPaHEHHIO
cTpyKTypsl nurockesnera sputpouutos JK n KK B coc-
TOSIHUM, OJM3KOM K HaTUBHOMY, I MHUHHUMAJIBHO HapyIlIaeT
JUMUIHYI0 aCUMMETPHUI0 MeMOpaHbl. DTH JaHHbBIE KOppe-
JIUPYIOT C BBICOKOW COXpaHHOCTBIO (10 99%) 3puUTpOoLUTOB
KK u JIK, xprokoHcepBupoBaHHBIX N0 MeToxy XO.

NPOBJIEMbI
KPUOBMONOIrum
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Cord blood (CB) erythrocytes differ by some structural
and functional peculiarities from those of donor blood (DB),
which may affect cell resistance to low temperature effect.
A comparative study of structural and functional indices of
CB and DB erythrocytes in the norm and after the effect of
cryopreservation extreme factors has been carried-out in
the research.

When studying erythrocyte membrane proteins using
electrophoresis method in PAAG there were established
the differences in qualitative and quantitative composition
of main membrane proteins of CB and DB erythrocytes.
This primarily concerns spectrin (its content in CB is 20%
lower), band 7 protein areas, manifesting in CB electro-
phoregram as three band-structures. Cryopreservation of
CB and DB erythrocytes with PEO-1500 non-penetrative
cryoprotectant according to the method of “cold” treatment
(CT) has demonstrated a band distribution in protein
electrophoregram as remaining unchanged. However after
cryopreserving CB erythrocytes, treated at room tem-
perature (RT) there was revealed a decrease in actin content
and band 7 protein if to compare with the cells, subjected to
CT, that testified to higher integrity of membrane-
cytoskeletal erythrocyte complex. Study of lipid asymmetry
in membrane with flow cytometry method using annexin V —
protein, having a high affinity to phosphatidyl serine and
binding with cells, expressing it at external membrane surface
(it is normally located internal surface only) has demonstra-
ted that the control erythrocytes are characterized by low
percentage of annexin V*-cells. Comparing this index in CB
and DB erythrocytes testifies to higher percentage of
annexin V*-cells. Treating erythrocytes with PEO-1500
results in an increase in the amount of annexin V*-cells,
however under CT there is lower amount of annexin V~-
cells. After freeze-thawing the percentage of labeled cells
sharply augments and becomes almost the same as for
corresponding groups prior to freezing after transfusion.
Differences in percentage of annexin V*-cells depending on
the way of PEO-1500 treatment were kept as well. ATP and
2,3-DPG content in erythrocytes, pre-incubated in PEO-1500
solution either under CT and RT or after freeze-thawing is
preserved at the level of control values. In addition, CB
erythrocytes do not differ from DB ones according to ATP
and 2,3-DPG content.

Thus, CT of erythrocytes with PEO-1500 prior to
cryopreservation contributes to preservation of cytoskeletal
structure of DB and CB erythrocytes in the state close to a
native one and causes the minimum disorders in a membrane
lipid asymmetry. These data correlate with a high integrity
(up to 99%) of CB and DB erythrocytes, cryopreserved
according to CT method.
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BAnsiHne TemnepatypHoro paktopa Ha pa3BuUTME aA€HOKAPUMHOMBI JpAMXa

O.B. CaorAHuUYK, A.H. TOAbLIEB
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHsl, r. Xapbkos

Temperature Factor Effect on Ehrlich Adrenocarcinoma Development

O.V. SaFRANCHUK, A.N. GOLTSEV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

AnenokapuuHoMa Jpnuxa (AKD) — mmpoko ucmomnb3y-
eMasi MOJeNb JUIsl U3y4eHUs] 0cOOCHHOCTe! TpaHchopMu-
pOBaHHBIX KJeTOK. [IpuurHOM BO3SHMKHOBEHHUS HeEOILIac-
TUYECKHX IMPOIECCOB B OPraHU3ME MOTYT OBITh HAPYLICHUS
cOaaHCUPOBaHHBIX MEXaHM3MOB HMHIYKIUU U PETYJISIUU
npomeccoB mnpoaudepanun W amonrto3a. OgHEM H3
MOIXO0J0B TIOJABICHUS Ype3MEpHOIl MmpondepaTUBHON
AKTUBHOCTH OITYXOJIEBBIX KJICTOK SIBJISICTCS BIUSHUE (PUZUKO-
XUMHYECKUX (aKTOPOB Ha Pa3BUTHE B HUX MPOIECCOB
aronro3a. B yacTHOCTH yCTaHOBJIEHO, YTO B YCIOBHAX
runotepMun kietkn AKD in vitro cHIKaloT cBoil mposmde-
paTUBHBIN MOTEHIUAIL.

Iesnp paboTHl — HCCIEA0BAaTh BIUSHUE MIIOTEPMUHU Ha
akTuBHOCTH pocta AKD in vivo.

B skcnepumeHTax MCHOJIB30BAIN 5-MECAYHBIX CaMOK-
mbimei auHun BALB/c. XXuBoTHBIE mociie BHYTpH-
OprouHHOro BBeneHus Kietok AKD B mosze 3%10° B 0,3 mi
(U3UO0IOTHYECKOTO pacTBOpa OBUIM pa3jielieHbl Ha JBe
rpynnsl. [lepBas Haxoamnack B CTaHIApTHBIX TeMIlepa-
TypHbIX ycioBusx BuBapus UIIKuK HAH Vkpaunsr (18-
20°C), a Bropast — nipu 4-7°C. AKTHBHOCTb alTONITOTHYECKUX
IIPOLIECCOB B KJIETKAX MEPUTOHHAIBHOTO IKCy/aTa OICHH-
BaJIM 110 IPOLIEHTHOMY CO/IEPKaHUIO XEXCT-II0JI0KUTEIbHbBIX
KJIETOK. MaHUMYISAIUH C )KUBOTHBIMH BBITIOJTHEHBI COTJIACHO
MexnyHapoausiM npuHnunam “EBpomneiickoll KOHBeHIUU
0 3alIUTe MO3BOHOYHBIX JKUBOTHBIX, UCIIOJIb3yEMBIX IS
9KCIIEPUMEHTAIBHBIX U APYTUX HaydHBIX Heneit” (CtpacOypr,
1985).

IIpu uccrenoBaHuM BO3JCHCTBUS TMIOTEPMHUU Ha
pa3Butue AKD in vivo ObUIO OTMEYEHO CHM)KEHHUE MPOJIH-
(hepaTUBHBIX CBOWCTB KJIETOK JaHHOW omyXxonu. Tak, Ha 5-¢
CYTKHU pPa3BUTHS ONYXOJH KoJu4decTBO KieTok AKD B
OpIOLIHOM MOJIOCTH KUBOTHBIX OMBITHON TPYIIITBI COCTABUIIO
0,31x108, a y >KHBOTHBIX KOHTPOJBHOM Tpymmsl — 3,45%108,
KonnuyecTBo KJIETOK Yy XUBOTHBIX 3KCIIEPUMEHTAIBHOU
rpynibl cocTasisiio 4,86x108 Ha 10-e CyTKH, Y KOHTPOJIBHOM
9,7x108%; ma 15-e cyrku — 6,2x10% u 11,05%10® cooTseT-
crBeHHo. Hapsny co cHmwkenuem kunHetukun AKD yBenuun-
BaJlaCh BBDKHU-BA€MOCTh JKMBOTHBIX OMNBITHOM rpynmsl. Tak,
rubelb BCeX JKMBOTHBIX ONMBITHOW TPyNIbl HaOoianach Ha
35-e cyTKH, a B KOHTPOIbHOU — K 20-M cyTKam.

OTMeueHB! CyIIeCTBEHHBIE Pa3iIHyuus pPa3BUTHS aloOINTO-
THYECKHX IpoleccoB B KieTkax AKD, xapakrep KOTOpPbIX
3aBUCeN OT (a3bl Pa3BUTHUS MATOJIOTMU M TeMIEpaTypHBIX
YCJIOBUM COJIEp>KaHUSI )KUBOTHBIX.

NPOBJIEMbI
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Ehlrich adenocarcinoma (EAC) is widely used model to
study the peculiarities of transformed cells. The reason of
appearance neoplastic processes in organism could be
impairments of well-balanced mechanisms of induction and
regulation of proliferation and apoptosis processes. One
of the approaches to suppress excessive proliferative
activity of tumor cells is influence of physical and chemical
factors on the development in them of apoptosis processes.
In particular, it was found that under hypothermia conditions
EAC cells in vitro reduced their proliferative potential.

The research purpose is to study the influence of
hypothermia on EAC growth activity in vivo.

In the experiments there were used 5 months’ female
BALB/c mice. Animals after intra-abdominal injection of
EAC cells in x10° dose in 0.3 ml physiological solution were
separated into two groups. The first one was at standard
temperature of vivarium conditions of the Institute for
Problems of Cryobiology and Cryomedicine of the National
Academy of Sciences of Ukraine (18-20°C), and another
one was at 4-7°C. The activity of apoptotic process in
peritoneal exudate cells was estimated on content
percentage of Hoechst-positive cells. The manipulations
with animals were performed in accordance with International
principles of “European Convention on Vertebrate
Protection, Used for Experimental and other Scientific Aims”
(Strasbourg 1985).

During studying of hypothermia influence on EAC
development in vivo there was marked the reduction of
proliferative properties of this tumor cells. Thus to the 5-th
day of tumor development EAC cells’ quantity in abdominal
cavity of experimental group animals made 0.31x108, and
3.45%10® for the control group of animals. Cell quantity in
experimental group of animals made 4.86x10%to the 10th
day and 9.7x108 for the control; to the 15-th day it was
6.2x10% and 11.05%108, correspondingly. Alongside with the
reduction of EAC kinetics the survival of animals in
experimental group has increased. Thus death of all the
animals in experimental group was observed to the 35-th
day, and to the 20-th day in the control one.

There were revealed the development differences of
apoptotic processes in EAC cells, the character of which
depended on development phase of pathology and
temperature conditions of animals’ keeping.
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To the Question of Hypothermal Mammalian Erythrocyte Cryohemolysis

S.S. ErsHOV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

JUIst 5pUTPOLUTOB YEOBEKA XapaKTEPHO CHUIKEHHE
YPOBHS TMIEPTOHHUYECKOTO KPUOTEMOJH3a MPHU yBEIH-
YEeHUH MPOJOJKUTEIBHOCTH MHKYOMPOBAHUS KIETOK
(mo 120 mun) B runepronuueckoit cpexe (1,2 M NaCl) npu
37°C. AHanoru4Hble 3aBUCUMOCTU MBI HMOJYUYUIH IS
SPUTPOLUTOB COOAKH H JIOMIAAH B OTJIMYHE OT KIETOK OBbIKa
(410 MOXET OBITh 00BSICHEHO HEJOCTATOYHOH VIS SPUTPO-
IIUTOB OBbIKa TOHHUYHOCTBIO CPEJIbI).

VYka3aHHBIH (EHOMEH HCCIENOBATENIN CBSI3BIBAIOT CO
CHI)KEHHEM OCMOTHYECKOTO I'paJieHTa Ha MeMOpaHe B
pe3ynbrare BpeMsA3aBHCHUMOTO IOCTYIUIEHHS MOHOB Na' u3
OKpYy’Karolei cpelbl B KIETKHU.

3aMenieHue BO BHEKJIETOYHOM THIEPTOHHYECKOM
pactBope noHOoB Na® Ha wonbl K*, Li* niu xoMOuHAIUIO
noHoB K*+Na* mo3Bonmiio BBIABUTH PAa3IMuUs B PEaKLUU
SPUTPOLUTOB MIEKOIIMTAIOUINX Ha oxJaxaeHue ot 37 no 0°C
B T'MIIEpTOHMYECKOH cpene. g SpUTPOLUTOB 4YelOBEKA
CHIJ)KEHHME YyPOBHS THIIEPTOHHYECKOTO KPHUOTreMOJIH3a II0
BpeMeHH OBUIO MHHUMAJIBHBIM B cpefe, conepkarieii NaCl,
makcuMmanbHbiM — B LiCl. [Ins kietok coOaku monydyeHa
(dakTuecku oOpaTHasi 3aBUCHUMOCTb.

IloHnm>xeHne HayalabHOU TeMIlEpaTypbl, OT KOTOPOI
npoBoawiIochk oxnaxkaeHue no 0°C, mo3Bomuno HabIOMATH
WHBEPCUIO KJIAaCCHUUYECKOH BpeMEHHOH 3aBHCUMOCTHU
THIIEPTOHMUYECKOTO KPUOTeMOJIN3a HPUTPOLUTOB YeIOBEKa,
IIpUYeM HOBPEXKAAEMOCTbh JIPHUTPOIMUTOB IEpecTaer
CHIDKAaThCS CO BpEMEHEM TP HayasIbHOM Temmieparype 28-24°C.

Wuruburtopusiii ananus aktuBHoro (Na*',K*-AT®daza) u
naccuBHoro (Na*/K*/Cl™ xo-TpaHCHIOpPT) TpaHCIIOpTa MOHOB
HE IT0Ka3aJl CTATUCTUYECKH JOCTOBEPHBIX OTIMYMNA BpPEMEH-
HOM 3aBHCHMOCTH THUIEPTOHUYECKOTO KPHOTEMOJIN3a
SPUTPOLUTOB MIICKOIUTAIONIMX OT KOHTPOJBHBIX BEIUYHH.

Takum 00pa3oM, B OCHOBE MHUIMALMU U Pa3BUTHS
BPEMEHHON 3aBHUCHUMOCTH THIEPTOHHYECKOIO0 KpHOTe-
MOJIM3a PUTPOIUTOB MIIEKOIHUTAIOIIMNX JIEXKAT MPOIECCHI,
3aBHCALINE OT TeMIIEPaTyphl U HOHHOTO COCTaBa MHKYOa-
IUOHHOW Cpellbl, B TO BPeMs KaK y4acTHE HMCCIIEJOBAHHBIX
CHCTEM aKTMBHOI'O U MAacCCHUBHOI'O KallMH-HATPHUEBOTO
TPAHCIOPTA JIOCTOBEPHO HE YCTAaHOBIIEHO.

NPOBJIEMbI
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For human erythrocytes the reduction of hypertonic
cryohemolysis level is typical under an increase in cell
incubation duration (up to 120 min) in hypertonic medium
(1.2 M NaCl) under 37°C. The similar dependency we
obtained for canine and equine erythrocytes in contrast to
bovine cells (that may be explained by medium insufficient
tonicity for bovine erythrocytes).

Specified phenomenon the researchers associate with
the decrease of osmotic gradient in membrane as the result
of time-dependent Na™ ions fromenvironment into cells.

Substitution in extracellular hypertonic solution of Na*
ions to Li*, K* ones or to combination of K*+N* ions enabled
the revealing of differences in mammalian erythrocyte
responses to cooling from 37 to 0°C in hypertonic medium.
For human erythrocytes a decrease of hypertonic cryo-
hemolysis level was minimal in the medium, containing NaCl,
and maximal one in LiCl. For canine cells actually an opposite
dependence was found.

Reducing an initial temperature, from the one at which
the cooling was started down to 0°C, enabled the observing
of inversion of classical time dependence of human
erythrocyte hypertonic cryohemolysis, moreover the
damage of erythrocytes stopped the reducing from the
time of initial temperature 28-24°C. Inhibitor analysis of
active (Na*, K*-ATPase) and passive (Na*/K*/ Cl co-transport)
of the ion transport did not show statistical and significant
differences of time dependence of mammalian erythrocyte
hypertonic cryohemolysis on the control values.

Thus, into the base of initiation and development of
time dependence of mammalian erythrocyte hypertonic
cryohemolysis are laid the processes, depending on
temperature and ion composition of incubation medium,
meanwhile the participation of studied systems of active
and passive potassium-sodium transport have not been
statistically and significantly found.
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MHMUMALMA BHEKAETOYHOTO KPMCTAAAOOOPA30BaHMS MpPHU 3amMOpPAKUBAHUK

cnepmueB Obika

A.T. MuieHko, A.B. TopeyHOB
Muctutyt xusotHoBoacTBa YAAH, r. Xapbkos

Initiation of Extracellular Crystal Formation When Freezing Bovine Sperm

A.G. MiscHeNKO, L.V. GORBUNOV
Animal Breeding Institute, Ukrainian Academy of Agricultural Sciences, Kharkov

YcTaHOBIIEHO, YTO MHUITMAIINSA BHEKJIETOUHOTO KPUCTAI-
n1000pa30oBaHUs IMOBBHIIIAET COXPAHHOCTb HEKOHCEP-
BUpPOBaHHOTO Onojoruyeckoro marepuana (Oneitnuk C.T.,
1987). Tak, npu OXJaXJACHHUH CIIEPMUEB PBIOBI C LEJbIO
MUHUMH3AIUH TIePEOXJIaXICHUS TPUMEHSIOT CTYIIEHYaToe
oxnaxaenue (Komeiika E.®., 1986). Cnepmun Oblka
3aMOpaKUBAIOT 0€3 HCIOJIb30BAHUS MHUIMHUPYIOIIUX POCT
kpuctaiioB aemeHToB (Ocramko ®.U., 1990), Bcnencrue
Yero yBeJIIMYMBAeTCs BEJIMYMHA IEepeoXIakIeHUs oOpasia
U MOHHUXAETCS COXPAHHOCTH IEKOHCEPBUPOBAHHOTO
61000BeKTa.

Lenp paboTel — HccienoBaHUE BIUSHUS WHHUIUALUU
BHEKJIETOYHOI'0 KPHCTAIUIO00pAa30BaHUsA Ha MOJBHKHOCTD
JCKOHCEPBUPOBAHHBIX CIIEpMHUEB ObIKa M IOCIENyIOIast
pa3paboTka KOHTeHHepa AN MX COAEPXKAaHUS IPU 3aMopa-
KUBAaHUU-OTTAaUBAHUU.

IIpu 3aMopaXxMBaHUU CIEpMHUEB ObIKAa WHHIITUALIHS
BHEKJETOUYHOTO KPUCTANIOO0pa30BaHUI IMPOUCXOAMIIA
HOCPEACTBOM CO3JaHMSI MHTEHCUBHOTO TEIUIOOTBOJA B
HIOKHEH dYacTu oOpa3ma mo MeTajlandecKoMYy HIJIO-
o6pa3zHoMy cTepkHi0. CTepKHH, HHULIUHUPYIOIIHE POCT
KPUCTAJLIOB, OHUM KOHLIOM KacaJllCh OXJIaXKJaeMOH CPebl,
a IpyruM — JHa TepMoOJ0Ka, KOTOPHIH pacronaraics B
ropioBuHe cocyna /lproapa. YCTaHOBJIEHO, YTO HpH
WHULNMAIMU POCTa KPUCTAJUIOB MOABM)XHOCTH JEKOHCEp-
BUPOBAHHBIX CIIEpMUEB ObIKa yBenuuuBaercs ¢ 35,6+2,5 no
45,9+2,5% BciiencTBUE YMEHBIIECHUS MEPEOXIKIACHUSI U
WHTEHCHBHOCTH BBHIOpOCA CKPBITOHM TEIUIOTHI KpHCTAl-
JIU3alHH.

Ha ocHOBe monyuyeHHBIX pe3ynbTaToB pa3paboraH
TEXHOJIOTHYECKUI KOHTeliHep KOHyco00pa3HOi (HOpMBI AT
pa3sMelIeHNs] CIIEpMHUEB JKUBOTHBIX NPU HU3KOTEMIIepa-
TYpPHOM KOHCEepBHpOBaHHH. Takas Gopma MpUMEHSETCS
JUISL yCWIIGHHS CTEeTIeHH MHULIUAINU KPUCTAII000pa30BaHMsI.
OmnpeneneHbl yClOBHS 3alOJHEHUSI-U3BICYEHUsI OnoMa-
Tepuasa, Ipyu KOTOPhIX BO3ACHCTBUS Ha CIIEPMHM BEITHMUYUH
TUPOJIMHAMUYECKOTO JABICHUS M HANPSDKEHUS CIOBUTA
MHUHHMAJIBHBL. YCTaHOBIJIEHO, YTO MOJBI)KHOCTH CHEPMUEB
ObIka oHmKaercs Ha 21,7+2,5 %, npu yBeIMYEHUU CKOPOCTH
3aI0JTHEHHS-U3BJICUeHH — ¢ | 10 2 MJI/C U YMEHBIICHUH
JMaMeTpa HIDKHETO oTBepcTHs KoHTewHepa — ¢ 0,5 1o 0,3 Mm.

Pa3paboTranublii KOHTeHHEp ynoOeH Ui 3alOoNHEHUs-
U3BIeUeHUA OMoMarepuana B Ipolecce KPUOKOHCEep-
BHPOBAHUS, a TAKKe COONIONCHUS PABIII aCENTHKH.

NPOBJIEMbI
KPUOBMONOIrum
T. 16, 2006, N24

It has been established that initiation of extracellular
crystal formation increases the survival of frozen-thawed
biological material (Olejnik S.T., 1987). So, during cooling of
fish sperm to minimize overcooling there was used stepwise
cooling (Kopejka E.F., 1986). Bovine sperm is frozen with no
use of initiating crystal growth elements (Ostashko F.I., 1990),
as the consequence of that the value of overcooled sample
increases and the survival of frozen-thawed object reduces.

The research aim was to study the effect of initiation of
extracellular crystal formation on the motility of frozen-
thawed bovine sperm and following designing of the con-
tainer for their maintenance during freeze-thawing.

When freezing bovine sperm the initiation of extracellu-
lar crystal formation occurred by the creation of intensive
heat-conducting in the sample bottom along side of metal
needle-like rod. One end of the rods initiating the crystal
growth reached a medium to be cooled and another one did
the thermal block bottom, the block was located in Dewar
vessel neck. It has been found that during initiation of crys-
tal growth the motility of frozen-thawed bovine sperm in-
creases from 35.6+ 2.5 to 45.9+ 2.5% due to a decrease in
overcooling and intensity of latent crystallization heat release.

On the base of the results obtained there has been de-
veloped technological container of cone-like shape to place
the animal’s sperm under low temperature preservation. This
shape is used for strengthening the initiation degree of crys-
tal formation. There have been determined the conditions
of filling and removing of biological material under which
the effects on sperm of the values of hydrodynamic pressure
and shift tension are minimal. It has been found that motility of
bovine sperm reduces by 21.7+2.5% with a rise in the rate of
filling-removing from 1 to 2 ml/sec and reduction of diameter of
container lower aperture from 0.5 to 0.3 mm.

Designed container is easy to be used for filling and
removing of biological material during cryopreservation as
well as meeting the aseptic requirements.

442 PROBLEMS

OF CRYOBIOLOGY
Vol. 16, 2006, N24



Cucrema nacnopTu3aumMm nepeBUBAEMbIX KAETOUYHDbIX /\MHMﬁ, XpaHgwmnxcs

B HM3KOTEeMMnepaTtypHbIX OaHkax
A.A. AaBpuK, B.T. CterHmin, B.C. BEAOKOHb

MHCTUTYT 3KCNepUMEHTaAbHON M KAMHMYECKOHA BETEPUHAPHON MEeAUUMHbI, T.XapbKoB

Certification System for Recultured Cell Lines, Stored at Low

Temperature Banks
A.A. LAwIK, B.T. STEGNIY, V.S. BELOKON

Institute of Experimental and Clinical Veterinary Medicine, Kharkov

B cepun TexHuueckux nokianos BO3 omnpeneneHsl
TpeOOBaHMS K JIMHUAM KJIETOK, UCTIOJIb3yEMbIM B IIPOU3BOI-
CTBEHHBIX M Hay4YHO-HMCCIEIOBAaTEIbCKUX LeNsix. ['apanToM
BBITOJIHEHUS STHX TpeOOBaHUH BO BCEM MHUpE CTaja CHCTeMa
OpraHU3aIli HU3KOTEMIIepaTypHBIX OaHKOB KJIETOK, I7I€ KaX-
Jas KyJabTypa JOJDKHAa MMETh ImacnopT kadectBa. OCHOB-
HBIMU TaKHMHU NapaMeTpaMH SBJISIOTCS YHUCTOTA OT KOHTa-
MUHHUPYIOIIUX areHTOB, ayTEHTUYHOCTh M CTAOWIBHOCTB,
OJTHAKO METOJUYecKas OCHOBa MCCJIENOBAaHUU 3THX Iapa-
METpOB JI0 CUX 0P HE CTAHJAPTU3UPOBaHA U HE JOCTATOYHA
JUIS TIOJTHOW OIIGHKH OMOJIOTHYECKUX ITapaMeTpOB KYIBTYP.

enp paboThl — COBEPIICHCTBOBAHME CHCTEMBI MACIIOP-
THU3aLlMU [I€PEBUBAEMBIX JIMHUH KJIETOK C HCIIOJIb30BaHHEM
MOJIEKYIISIPHBIX M [IUTOI€HETHYECKUX METOJOB MCCIIEIOBAHUS.

Jng uHAMKAIMU MUKOIJIAa3MEHHOW KOHTaMHUHAIUHM B
CpPaBHEHHMH C CEPOJOTHYECKUMHU METOJIaMH HCCIeAOBaHUMN
B UDKBM 6bl1 BHEAPEH METOJ MOJUMEPA3HOW IEMHON
peakiuu (ITIHP). [Tpumenenue npaimepoB k poay Mycoplasma
(AmpliSens, Poccust) mokasajio BHICOKYI 4YBCTBHUTEIb-
HOCTh JIETEKIIUM MHKOIJIAa3MEHHOW KOHTaAMHHALlUU C
riomotrsio [THP. Mcnionp3oBaHHBIE B KauecTBe KOHTPOILS 4 BUIa
mukomasm (Mycoplasma inners, Mycoplasma gallinarum
B-733, Mycoplasma 2795 n Acholeplasma laidlawii) Taxxe
NOATBEPAMIH BBICOKYIO crieruduuHocts metona TP, Tan-
HBIMU BHJIaMU OBUIN SKCIIEPUMEHTAILHO KOHTAMHUHUPOBa-
Hbl nepeBuBaeMble JuHUM kKi1etok BHK-21 u FLK-SBBL. C
nomotieo TP GbuUTH yCHemHo uaeHTH(GUIUPOBAHBI 3TH
KOHTaMUHAHTHI, TOT/Aa KaK MPU CEPOJOTHIECKOM METOJe
OBUI MOJIy4eH COMHUTENILHBIA PE3yJIbTaT, KOTOPBIA 3aBHCEN
OT KOJIMYeCTBa MHKOIUIa3M B HCClienyeMoi mpooe.

IIpn uccrnenoBaHUU CTAOMIBHOCTH KapUOTHIIA MEPEBHU-
BAaGMbIX KJIETOYHBIX KYJIBTYpP, XpaHSALUIUXCS B KprHoOaHKe
MNOKBM, ucnoip30Baiu KJIaCCHYECKUN ITUTOINCHETHYCCKUN
METOJ M METOJl y4eTa MUTOTHYECKOTO PEeXHMa KIETOK,
KOTOPBIN C 3TOH IIeNbI0 MPUMEHSIICA B CUCTEME I1acIOpTH-
3alMu KyJIbTyp BrepBele. bruto nccnenosano 17 mepesu-
BaeMBbIX JINHUM KJIETOK, UMEIOLIUX pa3M4HOE BUI0BOE
npoucxoxnenue (SPEV, PK-15-IECVM, PTP, LEK, MDBK,
PT, MDCK, BHK-21/2-17, BHK clone 13/04, Vero, CV,NGUK,
F-81, PO-2, PO-2/04, RK-13 u PS-FGM). B GonpmuHcTBe
CllyyaeB HaJlMuue MOJAJIbHOIO Kiacca (IPYIIbI) XPOMOCOM
B KJIETKaX HMCCIEIyEeMBIX KyJIbTYp HPSIMO KOPPEIMpOBAJO C
MHHUMAaJIbHBIM IIPOIEHTOM IaTOJOTHYECKHMX MHUTO30B (HE
Bhiie 20% ot pensmuxcs kiaetok). O0a Kpurepus CBHC-
TEIBCTBYIOT O CTaOMJIBHOM KapuUOTHUIIE KJIETOK. B TO xe
BpeMs HaOOaINCh UCKIIOUeHMs, korna B Kyiasrypax PTP
n MDCK nanmune MomambHO# TPyHIBI XPOMOCOM COYETa-
JIOCh C MOBBIUIEHHBIM KOJHUYECTBOM MATOJOTHYECKHUX
MUTO30B (>20 %).

Takum ob6pa3om, ObLIO MOKAa3aHO, YTO JJs OLIEHKHU
CTaOMIIBHOCTH KapUOTHITA KIETOYHBIX JIMHUHA NMPUMEHEHUE
OJTHOTO KJIACCUYECKOIO I[UTOT€HETHUYECKOTr0 MEeTo/la HEeHo-
CTaTOYHO, NMO3TOMY HEOOXOJUMO HCIIOJB30BaTh C ITOHU
LIEJIbI0 METOJ] OLIEHKH MUTOTHYECKOTO peXHMa KIeTOK. Tak-
ke JnokazaHa 3¢ dekTuBHOCTs MeTona [P mis uneHTH-
(UKaMM MUKOIUIAa3MEHHOW KOHTAMHHAIIMU KJIETOYHBIX
KyJBTYp, YTO TPeOyeT ero BHEIPCHUS B CUCTEMY MACIOPTHU-
3allUU KJIETOK.

NPOBJIEMbI
KPUOBMONOIrum
T. 16, 2006, N24

In the series of the WHO technical reports there were
defined the requirements to cell lines, used in production
and for scientific-research purposes. The guarantee of
meeting these requirements all over the world became the
system for establishing low temperature banks of cells,
where the quality for each culture should be certified. These
main parameters are such as: purity from contaminating
agents, authenticity and stability, but the methodical
grounds for studying these parameters have not been
standardized yet and are insufficient for a complete
estimation of culture biological parameters.

This research was targeted to improve the certification
system for recultured cell lines with using molecular and
cytogenetic research methods.

The PCR method was introduced into the Institute of
Experimental and Clinical Veterinary Medicine to indicate
mycoplasm contamination in comparison with serological
research methods. Applying the primers to Mycoplasma
genera (AmpliSens, Russia) has demonstrated a high
sensitivity to mycoplasm contamination using PCR. Used
as the control 4 mycoplasm species (Mycoplasma inners,
Mycoplasma gallinarum B-733, Mycoplasma 2795 and
Acholeplasma laidlawii) confirmed a high specificity of
PCR method as well. Recultured BHK-21 and FLK-SBBL
cell lines were experimentally contaminated with these
species. These contaminants were successfully identified
using PCR, meanwhile at a serological method a contro-
versial result, depending on mycoplasm amount in studied
sample was obtained.

When investigating the karyotype stability of recultured
cell cultures, stored at the cryobank of Institute of Experi-
mental and Clinical Veterinary Medicine there were used
the standard cytogenetic method and that for counting
mitotic cell regimen, which was firstly applied with this aim
in certification system. We investigated 17 recultured cell
lines, having different specific origin (SPEV, PK-15-IECVM,
PTP, LEK, MDBK, PT, MDCK, BHK-21/ 2-17, BHK clone
13/04, Vero, CV, NGUK, F-81, PO-2, PO-2/04, RK-13 and PS-
FGM). In the majority of cases the presence of modal class
(group) of chromosomes in cells of studied cultures directly
correlated with a minimum percentage of pathological
mitosis (not higher than 20% of dividing cells). Both criteria
testify to a stable cell karyotype. At the same time the
exclusions, where in PTP and MDCK cultures the presence
of modal group of chromosomes was combined with an
increased amount of pathological mitoses (>20%).

Thus, the application of one standard cytogenetic
method has been demonstrated to be insufficient for
estimating karyotype stability of cell lines, therefore using
the method of cell mitotic regimen evaluation for this
purpose is needed. The PCR method efficiency to identify
mycoplasm contamination in cell cultures is also proved,
that requires its introduction into the system of cell certifi-
cation.
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KpuokoHcepBrMpoBaHue KAGTOK KOCTHOrO moO3ra CO0ak MOA 3alMTON MPOHMKAIOWUX M

HeMpPOHMKAoWMUX KPUONPOTEKTOPOB

A.A. BoronbsiHoBa, .M. XKeryHOB
XapbKOBCKasi rocyAapCTBeHHasi 300BeTepuHapHasi akaiemusi

Cryopreservation of Canine Bone Marrow Cells Under Protection of Penetrating and

Non-penetrating Cryoprotectants

L.A. VobopryaNova, G. F. ZHEGUNOV
Kharkov State Zooveterinary Academy

Lens paboThl — HccleqOBaHUE COXPAHHOCTH KIETOK
KOCTHOTO MO3Ta co0ak Imociie KpHOKOHCEpBHPOBaHHUs 0e3
IPUMEHEHHUS KPUONPOTEKTOPOB U IPH HUCIOJb30BAHUU
pactBopo IMCO 5, 7, 10%; I120-400 10, 15, 20% u
ruuepusa 10, 20, 30%. IlepeuncienHbpie KpHOIPOTEKTOPHI
HE OKa3bIBAJIM CYNIECTBEHHOTO BJIHMSHHS Ha COXPaHHOCTBH
KJIETOK KOCTHOTO MO3ra co0ak BO BpeMs 9KCIIO3ULUH Hepe]
3aMopaxuBanueM. [TokazaTenu cOXpaHHOCTH KJIETOK
CYIIECTBEHHO HE OTJIMYAIHCH OT JAHHBIX, MOJTYYEHHBIX IPU
WCIIOJH30BAHUU CBEXKEMONYUSHHON CYCIIEH3HH KIIETOK.

CoxpanHocTs knetok B npucyrctsun IMCO 7% coc-
taBisa 10 83%. YeranosneHo, uro [190-400 u muuepux
MeHee 3(Q(EeKTHBHBL. B MpHCYTCTBHU TITUIIEPHHA COXPaHSET-
cs TOJIbKO 59% KIIeTok KOCTHOro mMo3sra, a [190 — go 74%.
Haumenpmuii nokaszatens coxpaHHocTu kieTok KM 45%
HOJIy4eH B IIpodax, 3aMOPOXKEHHBIX oA 3amuToil 30%-ro
pacTBopa TIIHIEpUHA.

OIWH W3 KPUTEPHEB KU3HECHOCOOHOCTH KIETKH —
COCTOSIHHE €€ YHepreTuueckoi cucremsl. MHKyOaus Kie-
TOK KOCTHOTO MO3ra co0aK ¢ pacTBOpaMH KPHOIPOTEKTOPOB
CHIDKAeT COepKaHHe IIMKOreHa B KieTkax. [Ipmuem, yem
BBIIIIE KOHIEHTPALUS U JUIUTEIbHee MHKYOAlus, TeM HIKe
cpenuuii rucroxumuueckuii koadppunuent (CIr'K).

IMocne 3aMOpaKMBaHUI-OTOIPEBA COACPIKAHHUE TIIHKOTe-
Ha B KJIETKaX 3HAYUTENHHO CHIKAETCS. B MeHbIIel cTeneHu
9TOT IpoLecc BeIpaxeH B HeauddepeHIMpoBaHHBIX OacTax
U Muenobniacrax.

Haubosee 3 GpeKTUBHBIM M3 MPUMEHEHHBIX KPHOIIPO-
TekropoB okazaicsa IMCO B konueHTpanuu 7%, HO MoKa3a-
tenu CI'K B kieTkax, KpHOKOHCEPBUPOBAHHBIX 110/1 3AIUTON
pactBopoB JIMCO u [120-400, oTnnyanuch HE3HAYUTEIBHO.

I'munepuH Kak KPHOTIPOTEKTOP BO BCEX MCITOIb30BAaHHBIX
KOHIIGHTpAIMIX OBLT Maod(PPEKTHBCH.

JanbHeilliee u3yueHue copepkKaHus IHEPreTUYECKOro
MaTepuala B 3JIEMEHTaxX I'e€MOI033a MO3BOJHUT IOIYyYUTh
HeOoOXOqUMBbIE NaHHBIE VIS TOHUMaHHUS MeTaboInIeCcCKUuX
0COOCHHOCTEH KPOBETBOPHBIX KIIETOK NPH IEHCTBHU KPUO-
IPOTEKTOPOB U HU3KMX TemnepaTyp. Ha 3Toii ocHoBe BO3-
MOXHa pa3paborka 3Q¢PeKTHBHOro crnocoba AOITOCPOU-
HOTO XpaHEHHsI U UCIOJBH30BaHMS KOCTHOTO MO3ra.

NPOBJIEMbI
KPUOBMOJIOTUU
T. 16, 2006, N24

The research aim is to study the survival rate for the
cells of canine bone marrow after cryopreservation with no
use of cryoprotectants and when using DMSO solutions
of'5,7, 10%; PEO-400 10, 15, 20% and glycerol 10, 20, 30%.
Listed cryoprotectants did not render considerable effect
on the integrity of canine bone marrow cells during exposure
prior to freezing. The indices of cells integrity did not
significantly differ from the data obtained when fresh cell
suspension was used.

Cell integrity in 7% DMSO presence made up to 83%. It
has been found that PEO-400 and glycerol are less effective.
In glycerol presence only 59% bone marrow cells are
preserved and PEO does up to 74%. The lowest index of
bone marrow integrity 45% was obtained in the samples
frozen with 30% glycerol solution.

One of the criteria of cell viability is the state of its
energetic system. Incubation of the cells of canine bone
marrow with the solutions of cryoprotectants decreases
the content of glycogen in the cells.

Moreover the higher concentration and longer incu-
bation, the lower mean histochemical coefficient (MHC).

After freeze-thawing the content of glycogen in the cells
significantly reduces. In non-differentiated blasts and
myeloblasts this process is less manifested.

DMSO under concentration of 7% occurred to be the
most efficient, but the indices of MHC in the cells cryopre-
served under protection of DMSO and PEO-400 differed
insignificantly.

Glycerol as cryoprotectants under all studied concentra-
tions was inefficient.

Further investigation of the content of energetic material
in hemopoiesis elements enables to obtain needed data for
understanding metabolic peculiarities of hemopoietic cells
under the effect cryoprotectants and low temperatures. On
this base the development of effective way of long-term
storage and use of bone marrow is possible.
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BAusiHMe aHMOHOB AMOTPOMHOIO psiaAa B CpeAe AerMApaTauMM Ha TMNepPTOHWYeCKMit

AM3UC IPUTPOLUTOB 4YeAOBeKa

O.K. MNAkyAOBA
XapbKOBCKMIA HaUMOHaAbHbIA yHUBepcuTeT um. B.H. KapasuHa

Influence of Lyotropic Series Anions in Dehydration Medium on Hypertonic Lysis of
Human Erythrocytes

O.K. PakuLova
V.N. Karazin National University, Kharkov

YCTaHOBIEHO, YTO YYBCTBUTEIHHOCTH 3PUTPOLUTOB K
JNEHCTBHIO TUIIEPTOHMYECKOTO IIOKA 3aBHCUT OT COCTOSIHHSA
[UTOIIa3MAaTHYECKOTO Telsl U MeMOpaHbl. YCTOHYHBOCTH
9TUX CTPYKTYP ONPEAENAETCS COCTOSHUEM JINIIUIO0B U OSJIKOB
MeMOpaHbl, KOTMYECTBOM M MPOYHOCTHIO KOHTAKTOB MEXIY
JUTUIHBIM OMCIIOEM W OUTOCKEIETHBIM TelleM H BHYTPH
IIOCJIETHET0, a TAKXKE €r0 CIIOCOOHOCTHIO B3aMMOJEHCT-
BOBaTbh C BOJOIL.

W3BecTHO, YTO (U3UKO-XUMHUYECKUE W OHMOJIOTHUYECKHUE
Mponecch KOHTPOJIUPYIOTCS CBOWCTBAMHU PACTBOPHUTENS,
KOTOpBIE ONpPENesoTcs IPUPOAOH PACTBOPEHHBIX BEIIECTB
(nmotpornusi). oHBI B 3aBUCUMOCTH OT TIOJIOXKEHHUS B JIHO-
TPOITHOM Py MO-Pa3sHOMY JEHCTBYIOT Ha TakHue MapamMer-
PBI, KaK arperaTHoe COCTOSTHHUE Trelieil BHICOKOMOJIEKYIISIPHBIX
COeIMHEeHUH, CTpYKTypy Boabl U np. Haubonbuiee BuusHIe
Ha COCTOSIHUE TeJiell OKa3bIBalOT aHHOHBL.

enb paGOThI — BBISICHUTD, BIUSIOT JIX aHUOHBI JTHOTPOTI-
HOTO psia Ha THUIEPTOHUYECKUI JIN3UC 3PUTPOLIUTOB YeIo-
Beka (4 M NaCl npu pH 7,4). [lpenBapurenbHas neruapa-
Talus OCYIIECTBIsUIACh B psaay koHueHTpauwmid (0,15-1,2 M)
pasnu4nbixX coneii Na (NaF, NaCl, NaBr, AcNa, Na,SO,) npu
temnepatype 37 u 0°C.

Jlis Bcex MccleqyeMbIX aHHOHOB U TeMIIepaTypHBIX
PEXKHMMOB 3aBUCUMOCTh IMeJIa CXO/IHBII XapakTep (yBeIndeHHe
COXPaHHOCTH IPUTPOIUTOB MpPHU NEPEHECEHUU B THIEp-
TOHHYECKYIO cpeay u3 pactBopoB 600-900 MOcmonb/kr u
HauOosnbllee MOBPEXAECHHE — MPH JeTUApaTaliy B cpegax
1500 MOcMOIB/KT 1 BBIIIE).

Hapsany c¢ 3Tum, KieTku, npeablHKyOHMpOBaHHBIE C
annoHamu Br- u F~ (B u3oroHnveckoit oonacrtu npu 37°C),
nospexaanuck 4 M NaCl B MeHbIIeH CTeNeHH, YeM Hociie
npensinkybanuu ¢ Ac’, SO, u Cl'. IIpu HU3KUX TeM-
repatrypax KapTHHa U3MEHsIach Ha MPOTHBOIIOJIOXKHYIO.

IIpensinkybanus ¢ aHuoHamMu Br- (He3aBHUCHUMO OT
TEMIIepaTypbl) CMellaja TOYKY MaKCUMaJbHOH yCTOH4YH-
BoctH kieTok a0 600 MOcmounb/kr. [Ipu 0°C mMakcumym
noBpexaeHus (66,6-67,1%) Takux KIETOK MPUXOJWICA Ha
MeHbIIyI0 ocMoiipHOcTh (1200-1500 MOcMoub/KT).
HampoTuB, 3puUTpOIUTEI, KOTOPHIE JETUIPATHPOBAIUCH B
cpenax ¢ aHMoHaMu Ac’, UMeJIM MUHUMAaJbHbII ypOBEHb
nioBpeskienust (25,8 %), koropslii coorBercTBoBal Touke 0,9 M.

IToBpexeHne 3PUTPOLUTOB, MPenoOpPabOTaHHBIX C
aunoHamMu Ac u Cl, UMesl0 MakCHUMaJbHYIO 3aBHCHMOCTh
OT TeMIIepaTypsl B 000N 00IacTH OCMOJISIPHOCTH, TOTIA
Kak B ciydae ¢ Br u F~ 3ta 3aBuCMMOCTb OBbLIIa MUHMMAaIIb-
HOM.

ITonyuyeHHble NaHHBIE CBUACTENLCTBYIOT O Beaylueil
POJM OCMOJISIPHOCTH Cpelbl Ha dTare NpeIblHKyOanuu B
KOHTPOJI€ YyBCTBUTEIBHOCTH SPUTPOLHUTOB K T'HIIEPTO-
HUueckoMy moky (4 M NaCl), oco6enno npu 37°C. OnHaxko,
NpH HYJIEBBIX TEMIEpaTypax CYHUIECTBEHHO BIHSHHE
AQHMOHOB JIMOTPOIHOTO PsiJia. MeXaHnu3M 3TOro BO3AEHCTBUS
TpeOyeT AanbHEHIIEero HCCIIeI0BaHMS.

NPOBJIEMbI
KPUOBMONOIrum
T. 16, 2006, N24

Erythrocyte sensitivity to the effect of hypertonic stress
was established to depend on the state of cytoplasmic gel
and membrane. Resistance of these structures is determined
by the state of membrane lipids and proteins, the amount
and stability of contacts between lipid bilayer and cyto-
skeletal gel and inside the latter, as well as by its capability
of interacting with water.

Physical-chemical and biological processes are known
to be controlled by the properties of a solvent, which are
determined by the nature of dissolved substances (lyotropy).
Depending on a position in lyotropic series the ions dif-
ferently affect such parameters as an aggregate state of
gels of high-molecular compounds, water structure etc. The
highest influence on gel state is caused by anions.

The aim was to find-out whether anions of lyotropic
series affect hypertonic lysis of human erythrocytes (4M NaCl
at pH 7.8). Pre-dehydration was realised in concentration
series (0.15-1.2M) of various Na salts (NaF, NaCl, NaBr,
AcNa, Na,S0O,) at 37 and 0°C.

For all studied anions and temperature regimens the
dependency was of the same character (an increase in
erythrocyte integrity when transferring into hypertonic
medium from 600-900 mOsmol/kg solutions and the highest
damage under dehydration in the media of 1500 mOsmol/kg
and higher).

Along with this, the cells, pre-incubated with Br- and F~
anions (in isotonic range at 37°C) were less damaged with
4M NaCl than after pre-incubation with Ac’, SO, and CI.
Under low temperatures the picture changed to an opposite
one.

Pre-incubation with Br~ anions (independently on
temperature) shifted the point of maximum cell resistance
towards 600 mOsmol/kg. At 0°C the damage maximum (66.6-
67.1%) of these cells was accounted for lower osmolarity
(1200-1500 mOSm/kg). In contrast, the erythrocytes, dehy-
drated in Ac anion-media had the maximum damage level
(25.8%), corresponding to the 0.9 M point.

Damage of erythrocytes, pre-treated with Ac™ and Cl-
anions had the maximum dependency on temperature in
any range of osmolarity, meanwhile in case of Br- and F- it
was minimum.

The data obtained testify to a leading role of medium
osmolarity at pre-incubation stage in controlling the erythro-
cyte sensitivity to hypertonic stress (4 M NaCl) especially
at 37°C. However, under zero temperatures the influence of
lyotropic series anions is significant. Mechanism of this
effect needs further research.
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MOAYAMPOBaHMe COCTOSAHMUA I'IpOOKCMAaHTHO-aHTMOKCMAaHTHOﬁ CUCTEMDbI TOAOBHOIO
MO3ra KceHomnpenaparamu npu 3KCNEPUMEHTaAbHOM XPOHUYECKOM

AAKOTOABHOM OTpPaBA€HUU
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UpesMepHasi aKTHBAIUs NMPOIECCOB NMEPEKUCHOTO
okucinenus nununos (IIOJI) sBuseTcs yHUBEpCalIbHBIM
MEXaHM3MOM Jerpajauuu 6uomemMOpaH IpyU MHOTUX MarTo-
JIOTUYECKHUX MpOoIeccax, B TOM YHCIE aJKOTOJIb-HHIY-
IIUPOBAaHHBIX MOPAXKEHUAX I'OJOBHOrO Mosra. s JedeHus
[IaTOJIOTUH TOJIOBHOTO MO3Ta aJKOTOJILHOTO Te€HE3a aKTyalb-
Ha pa3pabdoTKa HOBBIX TEPAlEeBTUYECKHX ITOAXOJOB C
HCHOJb30BaHUEM KCEHOINpenapaTtoB, 3pPpeKTHBHOCTH
KOTOPBIX YK€ J0Ka3aHa MPH JICYCHUH MHOTHUX 3a00JeBaHUH.

Ilenbp paGoTHl — M3y4YeHHE BIIMSHUS KCEHOIPENapaToB
Ha MHTEHCUBHOCTH NpoTekanus mnpoueccoB [IOJI B ronos-
HOM MO3Te HpH 3KCIEPUMEHTAJIBHOM XPOHHYECKOM
aJIKOTOJIbHOM OTpPAaBJICHHH.

B pabore ucnonbs3oBanu 3-MecsIuHbIX Oenblx Oecro-
POIHBIX KpBIC-CAMOK, XPOHUYECKOE OTPABICHHE aJIKOTOJIEM
MOJIeTHpoBan, kKak onucaHo Hamu paHee (Kopames [NA.,
Ierpenxo A.YO., 2005), nocnie 4ero >KUBOTHBIX HEPEBOIMIN
Ha Manyio no3y ankorois (15%-# pacTBop 3TaHONa Kak
€IMHCTBEHHBIM HCTOUHUK XUAKOCTH). B KauecTBe KceHompe-
[apaToB MCHOJIB30BAIN IKCTPAKT TosioBHOro mosra (3I'M)
HOBOPOX/EHHBIX MOpOCHT, npenapar “@derarek” (Oeckie-
TOYHBIH LIUTO30JIb dYMOPHUOHATIBHBIX TKAHEH YeJoBeKa
Me30€pMaJIbHOTO MPOUCXOXKIEHUA), KPUOKOHCEPBU-
pOBaHHBIE KJIETKH 3MOpuoHaibHOro Mosra (KOM) genosexa
9-12 nenens recranuu. OLEHKY NPOOKCUAAHTHO-aHTHOKCH-
JaHTHOTO OajlaHca TOJIOBHOTO MO3ra IPOBOAMIM Uepe3 JIBE
Henenu. Jlns onucaHus NMPOOKCHUIAHTHOTO CTAaTyca KIETOK
TOJIOBHOTO MO3ra omnpenesuid 6azainbHblil ypoBeHb THK-
aKTHBHBIX NPOAYKTOB M MHTEHCHBHOCTh MHIYLIMPOBAHHOTO
ITIOJI. CocrosiHue aHTHOKCHUAAHTHON CHUCTEMBI TOJIOBHOTO
MO3ra OLEHUBAJIU MO0 U3MEHEHUIO aKTUBHOCTH €€ OCHOBHBIX
(epMEHTATHBHBIX COCTABIIIOMINX — KaTanasbl ¥ TIIyTaTHOH-
HEPOKCUA3EI.

ITo cpaBHEHHIO C KOHTPOJEM BBEJCHHE 3KCTPakKTa
rOJIOBHOTO Mo3ra wi “@ertarek” NMPUBOAMIO K CHHKCHHIO
6azanpHoro ypoBHs TBK-akTHBHBIX mpoaykToB B 1,4 pasa,
ucnous3zoBanue KOM — B 2,1 pa3a. UHTeHCUBHOCTD
unaynuposanHoro [1OJI mox BAMsSIHHEM SKCTpaKTa rOJOB-
HOTO MO3ra YMEHbIIaack B 3 pasa, moj BiusiHueM “DetaTtex”
nmu KOM — B 1,6 u 2,7 pa3a coorBeTcTBeHHO. [ITyTaTnoH-
NEPOKCHIa3Hasl aKTUBHOCTb BO3pacTaia npu BeeneHun OI'M
B 1,3 paza, “@erarex” — B 1,4 paza, ucnonbpzoBanuu KOM —
JIOCTOBEPHO HE M3MeHsutach. KaTanasHas akTHBHOCTH IIPH
BBEJICHUH JI000r0 U3 KCEHOINpPEnapaToB JOCTOBEPHO HE
u3MeHsnacs. Takum oGpasom, OazanbHblii ypoBeHb THK-
aKTHBHBIX IPOJYKTOB HanOoJiee BBIPAXKEHHO CHIDKAJICS MO
BnusHueM KOM, mMakcuMainbHOE YMEHbIICHHE aKTHBHOCTH
naaynupoBanHoro [1OJI mpoucxoamno mox BausHuEM DI'M
u KOM, cTuMymnsanus myTaTHOHIIEPOKCHIA3HOW aKTUBHOCTH
HaOmronanachk noj BiusiHueM “@erarex” u DT’ M. Ilony-
YEeHHBIE PE3yJbTaThl MOTYT OBITH OCHOBOW IUIsi pa3pabOTKH
HOBBIX METOJIOB JICYEHUS aJKOTOJb-UHIYLHPOBAHHBIX
MOpPaXCHUH TOJOBHOI'O MO3Ta.
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An excessive activation of lipid peroxidation (LPO)
processes is an broad-based mechanism of biomembrane
degradation under many pathological processes, including
alcohol-induced brain damages. Development of new
therapeutic approaches using xenopreparations, which
efficiency has been already proved in treating many
diseases, has been actual task for treating brain pathology
of alcohol genesis.

The research was aimed to study the influence of
xenopreparations on LPO course intensity in brain under
experimental chronic alcohol poisoning.

In the research we used 3 months’ white breedless
female rats, chronic alcohol poisoning was modeled as we
previously reported (Kovalev G.A., Petrenko A.Yu., 2005),
then alcohol dose for animals was changed for a low one
(15% ethanol solution as the only source of liquid). As
xenopreparations we used newborn piglet brain cryoextract,
“Fetatek” preparation (cell-free cytosol of human embryo-
nic tissues of mesodermal origin), cryopreserved human
embryonic brain cells (EBCs) of 9-12 gestation weeks.
Estimation of prooxidant-antioxidant brain balance was
carried-out following 2 weeks. In order to describe a
prooxidant status for brain cells a basal level of TBA-active
products and the induced LPO intensity have been
determined. State of brain antioxidant system was estimated
by a change in activity of its main enzyme components:
catalase and glutathione peroxidase.

If to compare with the control the introduction of brain
extract or “Fetatek” resulted in a decrease in basal level of
TBA-active products in 1.4 and in 2.1 times for EBCs.
Induced LPO intensity under brain extract effect reduced
thrice and it was in 1.6 and 2.7 times lower under “Fetatek”
or EBCs effect, correspondingly. Glutathione peroxidase
activity increased in 1.3 times during brain extract
introduction, in 1.4 times for “Fetatek” and did not
statistically and significantly change during EBCs use. There
was no statistically significant change in catalase activity
when introducing any of the xenopreparations. Thus, the
most manifested basal level of TBA-active products reduced
under EBCs influence, the maximum decrease in the induced
LPO activity occurred under brain extract and EBCs
influence, the stimulation of glutathione peroxidase activity
was observed under “Fetatek” and brain extract effect. The
results obtained may serve the base for designing new
approaches to treat alcohol-induced brain damages.
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ITpu ucnons30BaHUM aOCOMIOTHOTO MOKa3aTels OLEHKH
COXpPAaHHOCTH J€KOHCEPBUPOBAHHBIX OOIUTOB JJIS MOJY-
YeHHUs JOCTOBEPHOTO pe3yiabTaTa HeoOXoauMo Ooiblioe
KonuuyecTBO Ounomartepuana (n2100), 4To yclaoOXHSET
yCTaHOBJICHHE 3PPEKTUBHON TEXHOJIOTHU KPUOKOHCEPBH-
pOBaHMS M HCCIENOBAaHHE BCEX ee 3TamoB. [l pemeHus
9TOH MPOOIEMBI TIPENIOKEH METO] HEHTpalu3aluu pas-
HOTO KauecTBa OMO0OBEKTa MPH MOMOIIH Mepexoia K OTHO-
curenbHbIM BenmunHaM (I'opOyHoB JI.B., Camuna A.C., 2005).

Lens paboTBl — CPaBHUTEIBHBINA aHAIN3 METOIOB KPHO-
KOHCEPBHPOBAHHSI OOIUTOB KOPOB M MBIIIEH B IIHPOKOM
JMana3oHe CKOPOCTEeH TemooOMeHa Ha OCHOBE HCIIONB30-
BaHUSl OTHOCUTEILHBIX BEJIUYHH.

OOBEKTOM HCCIENOBAHUS CIYXKUIU OOLUTHI KOPOB U
MBILIEH, MOJY4YeHHBIC MO OOMEMPUHITHIM METOIUKAM.
3aMopaxvBaHNE MPOBOJIWIM TPU MEJIJICHHBIX, BBICOKUX U
CBEPXBBICOKHX CKOPOCTAX. COXpPaHHOCTh 3aMOPOXKEHHO-
OTTasHHBIX OOLIMTOB ONPEACIIIN MOP(HOIOTUIECKH, a TAKIKE
0 pe3yJibTaTaM KyJbTUBUPOBAHUS U OIUIONOTBOPEHHUS in
vitro. Tloka3zaTenu BBDKHMBA€MOCTH KJIETOK yCTaHABIUBAIN
[0 CHEeNHUATbHO pa3pabOTaHHBIM MPHUKIAJIHBIM MPOrpaM-
MaM.

Jus oueHkH 3QPEeKTHBHOCTH CYIIECTBYIOMIUX TEXHO-
JIOTHA KPUOKOHCEPBUPOBAHUS 1O aOCOITIOTHBIM MOKa3a-
TENSIM MPOBEJEH aHaIM3 JIUTEPATYPHBIX U COOCTBEHHBIX
JNaHHBIX, MMPU KOTOPOM Halusronancs pa3dpoc 3HA4YCHUU
coxpaHHOCTH. Ilepexo K OTHOCHTENIbHBIM [TOKa3aTeIsIM JaeT
BO3MOXHOCThH OI€HHUBATh HE TOJIBKO 3(PPEKTHUBHOCTH
TEXHOJOTUU B LEJIOM, HO U OTHAEJIbHBIC €€ 3JIEMEHTHI.
[Toka3aHo, YTO OTHOCHUTENBHBIN MOKA3aTeNb BBIKHBAEMOCTH
(TIB), orpaxaromiuit 3¢p(HeKTHBHOCTh CIIOCO0a KYJIbTHBHU-
poBanus, uamensercs ot 13,8+8,8 mo 82,5+1,7% u nmeer
Takxke Oonpmoil pazdpoc (68,7%), 00ycCIOBICHHBIH
MIPUMEHEHHEM Pa3HBIX KYJIbTypaIbHBIX Cpel. AHATOTHIHYIO
BBICOKYIO BapuabenbHOCTh (92,0%) umeer 11B, xapakrepu-
3YIOIUN BIUSHAE KPUOMPOTEKTOPOB HA OMO0OBEKT (OT
5,3%£1,8 no 97,3£2,0%), 4T0 MOXHO OOBSCHUTH JUTHTEIb-
HOCTBIO NMPeOBbIBaHUS KJIETOK B PAacTBOPE KPUOMPOTEKTOPA.

ITokxaszarens BBDKMBAEMOCTH, onpenenstomui s¢dex-
TUBHOCTH crioco0a kpuokoHcepBuposanus (ot 11,6£2,6%
1o 100+4,6%), umeet pazopoc 88,4%, KoTopsiii 00yCI0BICH
Bapuanuei ckopoctu oxyaxuaeHus (0,1+10000°C/mun),
OTHOILIEHHWEM CKOPOCTH OTTAaMBAaHHS K CKOPOCTH 3amopa-
xuBanus (U /0,=0,8+2,7). [Ipu 3aMOpaXMBaHHH OOLMTOB
KOPOBBI B 3aKPBITHIX BBITAHYTHIX TUIACTUKOBBIX KalHJIIAPax
auamerpoM 1 MM (U =6000°C/Mun, U_/U =1,2), Torna xak
coxpaHHOCTh cocTaBiseT 9,1£8,7% (Canuna A.C. u coaBr.,
2006), mbr moayuymnu [1B 100% wu3-3a HU3KOH 3P PEeKTHB-
HOCTH TEXHOJIOTMH KYJBTHBHPOBaHUS.

IIpu comocraBneHuu nokaszareiei 3¢ppekTuBHOCTH
OTJICJBHBIX COCTABJISIOUIMX JTANOB TEXHOJIOTMH YCTaHOB-
neHo, yto IIB, ompenensromuii 3¢pHEeKTUBHOCTH crocoda
KPMOKOHCEPBUPOBAHHUS, COOTBETCTBYET MAaKCHMaJIbHOMY
ypoBHI0O 100%, npu BbIOOpe kpuompoTexTtopa — 97,3%,
rocJie NpuMeHeHUs KyabTypaibHbix cpen — 90,0%. Cueno-
BaTebHO, BO3MOXKHA JalbHEeHIass ONTUMHU3AIUS TPOIleC-
COB Moj0opa KyJIbTYPaJIbHBIX CPel U KPHOIPOTEKTOpA.
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Use of absolute index to estimate the survival of frozen-
thawed oocytes for obtaining statistically significant re-
sult a large amount of biological material is necessary
(n=100), that complicates the creation of effective
cryopreservation technology and studying all its stages.
To solve this task there has been proposed the method of
neutralizing various qualities of biological objects with us-
ing relative values (Gorbunov L.V., Salina A.S., 2005).

The research goal is a comparative analysis of cryopre-
servation methods of mouse and cow oocytes within the
range of heat exchange rates by means of application of
relative values.

Mouse and cow oocytes, derived according to tradi-
tional methods, served as research objects. Freezing was
conducted at low, high and ultrahigh rates. The survival of
frozen-thawed oocytes was examined morphologically as
well as using the results of culturing and fertilization in
vitro. Cell survival indices were found with specially de-
signed applied programmes.

To estimate the efficiency of existing cryopreservation
technologies on absolute indices there has been analyzed
the literature and own data, herewith the data were found
as having a certain variation. Using of relative indices gives
the possibility to assess not only the efficiency of a tech-
nology in a whole but also of its separate elements. It has
been shown that relative survival index (SI) reflecting the
efficiency of the culturing method changes from 13.8+8.8
to 82.5£1.7% and also has a big dispersion (68.7%), stipu-
lated by the application of different culturing media. The
same high variability (92.0%) is also inherent to SI, charac-
terizing the effect of cryoprotectants on biological object
(from 5.3£1.8% to 97.3+2.0%) that could be explained by
the duration of cell staying in the solution of cryoprotectant.

Survival index, determining the efficiency of cryopre-
sevation method (from 11.6+£2.6% to 100+4.6%) has a dis-
persion of 88.4% which is stipulated by the variation of
cooling rate (0.1+10,000°C/min), ratio of thawing rate to
freezing rate (U, / U, = 0.8+2.7). When freezing cow oocytes
in closed elongated plastic capillaries with Imm diameter
(v,=6,000,v,/ v, = 1.2), meanwhile the survival makes 9.1+
8.7% (Salina A.S. et al., 2006) because of low efficiency of
culturing technology we obtained 100% SI.

When comparing the efficiency indices of separate com-
ponents of technology it has been found that the SI deter-
mining the efficiency of cryopreservation protocol corre-
sponds to a maximum level 100%, when selecting a
cryoprotectant it makes 97.3%, after use of culturing media
this was 90.0%. Therefore there is a possibility to further
optimization of selection processes of cultural media and
cryoprotectant.
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Ilenp naHHOrO HCCIENOBAHUS — U3yUYEHUE BIUSHUSI
BBEJEHUS aJUIOT€HHOH KPHOKOHCEPBUPOBAHHOM IJIALICHTHI
(AKII) Ha auHamMuKy nokaszartesieidl JTUNUAHOrO oOMeHa U
Mopdomornyeckue 0coOEHHOCTH JTeHKONUTOB Hepude-
pHUYECKOIl KPOBU IPU SKCIEPUMEHTAILHOM aTe€POCKIEpO3e
U CIIOHTaHHOM PErpecce aTepocKiIepo3a y KPOJIUKOB.

BBenenune ¢gparMeHTOB KPUOKOHCEPBUPOBAHHOH Ilja-
neHTs! (KII) Ha nuke pa3BUTHS XOJIECTEPUHOBOM MOJENH
aTepockieposa (27 Hemens) k 33 Hezele MpUBOANUIIA K HOpMa-
JIM3alUY [T0Ka3aTesieil TMIUAHOr0 0OMeHa, YTO BBIPaXkaIoch
B TPEXKPaTHOM CHMXEHUH YPOBHS OOILEro XOoJecTepHUHA U
JBYKpPaTHOM CHU>KeHMH ypoBHs Tpurauuepunos (TI') mpu
HOpMaJU3allul KOHLUEHTPALMH JIUIOIPOTEUA0B BBICOKOH
wiotHocTH (JITIBIT).

Hopmanuzaiust TunuaHoro ooOMeHa B IpyIe )KUBOTHBIX
c sBeneHueM (QparmentoB KII compoBokaanack OBICTPBIM,
B T€UEHHE 2-X HeJelb, YMEHBIIEHUEM 4YUCIIA JIUIHICOAEP-
JKalUX JIEWKOIUTOB. B rpymmne >KHBOTHBIX CO CIIOHTaHHBIM
perpeccoM aTepocKiepo3a HOpMalu3alus JUIUIHOTO
CIIEKTpa IPOUCXOAMTIA B TEUEHUE 3-X HEENb C IOBBIIIEHUEM
yycia JUIUACOAEPKALIMX JIEHKOLUTOB.

IIpu KOppeNILMOHHOM aHaJIU3€ BO3MOXKHBIX B3aHMO-
CBSI3€H YMCNa JUNUIHATPY>KCHHBIX KJIETOK M IIOKa3aTesei
JTUNHAIHOTO oOMeHa B rpymme xuBOTHBIX ¢ KII ycraHOB-
JIEHO, YTO JOCTOBEPHBIE U 3HAYMMBbIE B3aUMOCBS3U CYLIECT-
Bosasu ¢ TT, JITIBII, JIITHII. YpoBeHs o01ero xonecrepuHa
(OXC) oxazpiBa MEHbIIEE BIMSIHUE HA pa3BUTHE M1AaTOJIOTH-
YECKOro Ipolecca.

YCTaHOBIEHO, YTO HalW4Me JIMIUIHBIX BKIIOUYEHUN B
IUTOIJIa3Me JIEHKOIIUTOB CBUICTEIBCTBYET O CYIECTBO-
BaHMU MEXaHU3Ma KIMPEHCa JHUIUAOB U3 KPOBHU.

VYBenuueHue uucia IMIUACOAEPKAIUX JIEHKOLUTOB IPU
9KCIIEPUMEHTAIbHOM aTEPOCKIEPO3€ SABISIETCS MPOsBIIE-
HUEM DEaKIUU PETUKYIOIHAOTEIHANbHONH CHUCTEMBI Ha
HapacTaHHMe B KPOBH COJEP:KaHHs YPOBHs OOLIEr0 XOecTe-
pHHa, a He €r0 aTepPOTeHHBIX (DPaKIIH.

IIpu BBeneHHH aJIOr€HHOW KPUOKOHCEPBHPOBAHHOI
IUTAIICHTHl BBICOKAsl KOPPESIIMOHHAS B3aUMOCBA3b MEXAY
qHCJIOM Junuacoaepxkamux jgeikoruros u TT, JITIBIL, OXC
YKa3bplBaeT Ha y4acTHe JIEHKOLUTOB B YCKOPEHHOH yTHIIU-
3aI[UM aTepOTEHHBIX (paKmImil XoleCTepHHa U3 KPOBU.

Tpurrepusiii 3G dexT JTeHKOLUTOB KPOBH B YTHIM3ALUH
U30bITKA XOJIECTEpPHHA, HapaBHE C MEYEHbIO, NIPU IKCIIEPU-
MEHTaJIBHOM aTepPOCKIEpo3e y KPOIHKOB MOXKET OBITH
UCIIONb30BAH JJIA JIEUEHHS] CEMEHHON NUCIUNUIEMUU H
HaCJIEACTBEHHON IHCIUIONPOTEHIEMHUU.
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This research aim was to study the influence of introduc-
tion of allogenic cryopreserved placenta (ACP) on dynamics
of lipid metabolism indices and morphological peculiarities
of peripheric blood leukocytes under experimental
atherosclerosis and spontaneous one regress in rabbits.

Introduction of cryopreserved placenta (CP) fragments
on the peak of development of atherosclerosis cholesterol
model (27" week) resulted in normalisation of lipid metabo-
lism indices to the 33" week, that was manifested in a 3-fold
decrease in total cholesterol level and 2-fold reduction of
triglyceride (TG) level under normalisation of high density
lipoproteins (HDLP) concentration.

Normalisation of lipid metabolism in animal group with
CP fragment introduction was accompanied with a rapid,
reduction of lipid-containing leukocytes amount within 2
weeks. In animal group with spontaneous atherosclerosis
regress the normalisation of lipid spectrum occurs within 3
weeks with an increase in the amount of lipid-containing
leukocytes.

Using correlative analysis for feasible interactions bet-
ween the amount of lipid-charged cells and indices of lipid
metabolism in the animal group with CP fragments
introduction the statistically significant interactions were
established as existing with TG, HDLP, low density
lipoproteins. The total cholesterol level (TCL) affected in a
less extent the pathologic process development.

The presence of lipid inclusions into leukocyte cyto-
plasm was established to testify to the existence of mecha-
nism of lipid clearance out of blood.

Increase in the amount of lipid-containing leukocytes
under experimental atherosclerosis is the manifestation of
reaction of reticuloendothelial system to the augmentation
of total cholesterol level in blood, but not its atherogenic
fractions.

When introducing allogenic cryopreserved placenta a
high correlative interaction between the number of lipid-
containing leukocytes and TG, HDLP, TCL indicates to the
participation of leukocytes into accelerated utilisation of
atherogenic cholesterol fractions out of blood.

Trigger effect of blood leukocytes in utilisation of
cholesterol surplus together with liver under experimental
atherosclerosis in rabbits can be used for treating familial
dislipidemia and hereditary dislipoproteinemia.
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Yu. G. MiscHENKO, L. V. GORBUNOV
Animal Breeding Institute, Ukrainian Academy of Agricutural Sciences, Kharkov

HaunbGonee pacnpocTpaHEHHBIM KPUTEPUEM OLEHKH U
ONTUMU3AIUN PA3IUYHBIX TEXHOJIOTHMH 3aMOpaKUBaHUS
SMOPHOHOB MIICKOITUTAIONINX SBISETCS YPOBEHb COXPaH-
HOCTH JAEKOHCEpPBUPOBaHHOTO OMooOBekTa. OgHAKO dTa
BEIMYMHA XapaKTepU3yeTCs IIUPOKOi BapHabeIbHOCTHIO
(C,=10+200%) BCEACTBHE BAMSAHHS HAa HEE PA3HOTO KaueCT-
Ba (YZIOBJIETBOPUTEIbHOE, XOpOILIee, OTIIMYHOE) U CTAIUU
pa3BuTHs (paHHSAS MOpyia/paclIupeHHas OJacTOIUCTA)
6uoo0bexTa. CHU3UTH KOA(G(UIIMEHT BapHaLlUU, a TAaKKe
IPOBECTU y4YeT PAa3HOro KauecTBa HMOPHOHOB MOXHO IIpU
rnepexojie OT Ka4eCTBEHHOI'0 METOAa MpPOBEJEHUS CTaTHC-
THUYECKOTO aHam3a K konmmaectBeHHOMY ('opOyHoB JI.B, Cann-
Ha A.C., 2005).

Ienp paGoOTHI — ONPEAETUTh CTEIEHb BIMSHHS Pa3sHOTO
KauyecTBa SMOPUOHOB MBIIIM U KOPOBBI Ha MOKa3aTeNH
OLICHMBAEMOW TEXHOJOTUU KPHOKOHCEPBUPOBAHMUS.

Jlnis ompeneneHust COXpaHHOCTU JAEKOHCEPBHPOBAHHBIX
SMOPHOHOB MJIEKOIIMTAIOIUX MPUMEHSIN KadeCTBEHHBIN
METOJI, a JIUIsI y4eTa Pa3HOro KayecTBa OMOOOBEKTa — KOJH-
YEeCTBEHHBIN CIIOCO0 OIIEHKH MX )KU3HECTTOCOOHOCTH. AHAIN3
Pa3HOro KadecTBa HAaTUBHBIX SMOPHOHOB MJIEKOIUTAIOIIUX
YCTaHOBHWJI, YTO IIOKa3aTelb UX JKU3HECIIOCOOHOCTU B 3aBU-
CHMOCTH OT JIOJTH OMOOOBEKTA pa3HOTO KaueCTBa B aHAJIH3H-
pyemoit BeIOOpKe BapbupyeT B mpeaenax 77-90% (n=100).
AHaloruyHasi CUTyallusl XapakTepHa U Uil JAeKOHCep-
BUPOBAHHBIX AMOPHUOHOB: IPU OTHOCHUTEJIHLHO OAWHAKOBOM
ypoBHe coxpaHHOCTH OmooOBekTa (90%) mokazaTelnb
JKU3HECIIOCOOHOCTH 3HAYUTENbHO M3MeHseTcs (68+82%).

IIpu oleHKe TEXHOJOTHUM KPHUOKOHCEPBUPOBAHUS
SMOPHOHOB MJIEKOIIUTAIOUIMX YCTAaHOBJIEHO, YTO BEIMYUHA
OTHOCHUTEJIBHON IMOTPEUIHOCTH, ONpEeeIeHHas 0 MoKa3a-
TEJII0 COXPAHHOCTH OMO0OBEKTa, MPEBBIIAET JOITYCTUMBII
ypoBeHb (5%) u u3mensercs ot 18,1 1o 19,3% B 3aBucUMocTH
OT HaJIN4Us SMOPHOHOB C Pa3IMUHBIM KadecTBOM. I1omob-
Has 3aKOHOMEPHOCTH IPOSBISIETCS HE TOJBKO IPH OLIEHKE
CPeIHMX ITOKa3aTelsiell, HO M IPU YCTAHOBJIGHHUH UX CpEIHe-
KBaJpaTH4YEeCKUX OTKJIOHEHHH. B 3aBucumoctu oT craguu
pa3BUTHS NEKOHCEPBUPOBAHHBIX 3MOPHOHOB MBIIIH H
KOPOBBI CPEIHEKBAJAPaTUIECKOE OTKIOHEHHUE IOKa3aTems
coxpanHocTH konebnercs ot 11,8 mo 49,9%, a sxu3HeCHo-
cobHoctu — oT 5,5 no 11,6%. BapsupoBanue BenIuyuH
JKU3HECTTOCOOHOCTH KYJIBTUBHUPOBAHHBIX in Vivo dMOpHO-
HOB KOPOBBI PAa3HOTO Ka4yecTBAa M PA3HOM CTaIuHM Pa3BUTHUA
cocraniser 5+28 u 18+22% (n=456) cOOTBETCTBEHHO.

JByxGbaKTOpHBIN NUCIEPCHOHHBINA aHAJIN3 YCTAaHOBMII,
YTO KOJIMYECTBEHHbIH (’KU3HECII0COOHOCTD) U Ka4yeCTBEHHBIH
(coxpaHHOCTH) MOKA3aTeNU CTaJAUM PA3BUTHUS dIMOPHUOHOB
KOPOBBI JOCTOBEPHO HE BIIHUSIOT HA HCCIIEyeMble BETUUNHBI
F<F_.. a xauecTBO OMOOOBEKTA CYIIECTBEHHO BIMSET Ha
II0KA3aTeJId COXPAHHOCTH M XKU3HECIOCOOHOCTH JIEKOHCEP-
BHPOBAaHHOTO OHOOOBEKTa C BBHICOKOH CTEIEHBIO BEPOST-
noctu F>F__ (P=0,99). IIpn 5TOM 4yBCTBHUTENBEHOCTD KOJIHU-
YEeCTBEHHOIO METO/a OLIEHKH Pa3HOro KauecTBa HIMOPHOHOB
B 5+10 pa3 BeIlIe, 4eM OOLIETIPUHATOrO (KaueCTBEHHOTIO).
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The most widely spread criterion of evaluation and
optimization of different technologies of mammalian embryo
freezing is the survival of frozen-thawed biological object.
However this value is characterized with a variability
(C,=10+200%) due to the effect of biological object different
quality (satisfactory, good, excellent) and its development
stages (early morula/ extended blastocyst). To decrease the
variation factor and also to take into account the embryos
with varying quality is possible during the transition from
qualitative method of statistical analysis to quantitative one
(Gorbunov L.V,, Salina A.S., 2005).

The research aim is to find out the influence rate for
mouse and cow embryos of different quality on the
parameters of the estimated cryopreservation technology.

For examining the survival of frozen-thawed mammalian
embryo, qualitative methods were applied and to account
the biological objects of different quality there was used a
vital ability quantitative revealing. Analysis of different
quality mammalian embryos has revealed the indexin their
viability depending on the share of biological object of
changing quality in the sample under research as varying
within the limits of 77-90 % (n=100). The same situation is
characteristic for frozen-thawed embryos: at relatively the
same level of biological object preservation (90%) a viability
index vastly changes (68+82%).

When estimating a cryopreservation technology for
mammalian embryos it has been found that a relative value
of an error found on the index biological object survival,
exceeds an admissible level (5%) and changes from 18.1 to
19.3% depending on the presence of embryos of different
qualities. This regularity appears not only in assessment of
the mean values, but in the finding their least square
deviation. Depending on development stages of mouse and
cow frozen-thawed embryos the least square deviation of
survival parameters varies from 11.8 to 49.9%, and from 5.5
to 11.6% for a vital ability. Variation of viability values for in
vivo cultured cow embryos of different quality and various
development stages made 5+28 and 18+22% (n=456),
correspondingly.

Two-factor dispersion analysis established, that quan-
titative (viability) and qualitative (preservation) parameters
of cow embryo stages statistically and significantly did not
influence the F<F _  values under study and biological
object quality greatly changed the survival and viability
parameters for frozen-thawed biological object with a high
probability degree F>F _ (P20.99). Herewith the sensitivity
of quantitative method for estimation of different quality
embryos is in 5+10 times higher, if compared with traditional
one (qualitative).
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