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BnusiHne pasHbIX NPOTOKONOB 3aMOpPaXXMBaHUSI HA IKCNPeCCUto
NOBEPXHOCTHbIX MapKepOB KIeTok deTanbHOM
neyeHu pasHbIX CPOKOB recrauum

H.A. BoHgaposuy, A.B. KyaHsiko, M.B. OcTtaHkoB, O.B. Yenombutsko
UHcmumym npobnem Kpuobuonoauu u kpuomeouyuHsl HAH YkpauHsbl, e. Xapbkos

Effect of Different Freezing Protocols on Expression of Surface

Markers of Fetal Liver Cells of Various Gestation Terms
N.A. Bondarovich, A.V. Kuznyakov, M.V. Ostankov, O.V. Chelombitko

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

Knerku ¢deransHoit neuenu (KOII) mupoko ucnosnb-
3yIOTCS B KJICTOUHOH Teparmu. O0s3aTeIbHBIM 3TaroM B UX
HCIIOJIb30BAaHNH SIBIISICTCS KpHOKOHCEpBHpOoBaHHe. YacTto B
KJIMHUYeCcKOH npakTuke npuMeHsitor KOIT pa3Hbix cpokoB
recTaluu, KOTOpbIE a priori AMEIOT Pa3IMYHYy0 KpHOia-
OMJIBHOCTD B CBSI3U CO 3HAYMTENBHOW MOIU(UKALUEH 110
Mepe recranui. [Tog0op onTuMaIbHBIX YCIOBUI 3aMOpaKH-
Bauus1 KDIT pa3HbIX CpOKOB recTanny (CKOPOCTH OXJIaxIe-
HUSI, KOHLEHTPAUu KPHOIIPOTEKTOPa) M MCIIOIb30BAHHE
a/ICKBATHBIX METOJIOB OLICHKH JEKOHCEPBUPOBAHHOTO MaTe-
pHaJia OCTalTCs aKTyalTbHBIMU. B CBA3H C 3THUM IIEIIBIO HC-
CJIeIOBaHUS OBLUTO U3yUeHHE BIMSIHUS PAa3IMYHBIX TPOTOKO-
JIOB 3aMOpaXMBAaHUS Ha IKCIPECCUI0 (PEHOTUITNYECKUX
mapkepoB KOII pa3HbIX CPOKOB recTarum.

O6nexroM uccnenosanus Ob11u KOIT memmeit C57B1 14
u 18 cytok recrarmu (KOI1-14 u KOI1-18). KprnokoHcepsupo-
Barne KOIT nposomunu o 3amuToit JIMCO B koHIIEHTpa-
musix 7,5; 10 u 12,5% c ucnonp3oBaHHEM IBYX IPOTPAMM
oxnaxaeHus: [ —co ckopoctsto 1 rpaa/mus 10 —25°C; 11— co
ckopocthto 1 rpan/mun 1o —40°C, 3atem — 10 rpan/mMuH 10
—90°C; nanee B 000MX CiTydasx cJI€I0BaJIO MOTPYKEHHUE B
XKHUIKUH a30T. OOpa3Lbl OTOTpeBaIn Ha BOISHOMN OaHe mpu
41°C. XKu3HecrnocoOHOCTh KJIETOK OMPEIENSIIHN 10 OKpaIIIH-
BaHUIO nponuanii Hopuaom. OueHKy GEeHOTHITHHN CyCIeH3HN
K®II mpoBommin METOIOM MPOTOYHOW IUTOMETPHUH Ha
murodnyopumerpe «FACS Calibury («BDy», CIHA) ¢ nc-
TI0JIb30BaHNEM MOHOKJIOHAIBHBIX aHTHTEN («BD Bioscien-
ces», CIIIA) k mortexynam CD34, CD38, Scal, CD73 u CD44.

[Tocne 3amopaxuBanus-otorpesa cycnensuu KOII-14,
HE3aBHCHMO OT IPOTPaMMBI OXJIAKICHHUS, OTMEYEeHO o0ora-
nrenue CD34 Scal* kierkamu. JlanHbiil 3G PeKT He HAOIT0-
naicst y KOII-18, B KOTOpBIX OCIIE 3aMOpaKUBaHUSA-OTOTPE-
Ba HaOJTFONAITN CHIDKEHHUE JaHHOTO NoKazaress. Mcnonb3oBa-
nue IMCO B koHueHTpanmu 7,5% npu 06enx mporpaMMax
OXJIAKIACHUS TO3BOJIMIO COXPAaHUTHh KOIMYECTBO KJIIETOK
CD34*CD38 B K®II-14 Ha ypoBHE epBOHaYaIbHBIX 3HAUYE-
Huil. [Ipu aToM ucnons3oBanue 12,5%-ro pactsopa IMCO
ObLIO HEONTUMATLHBIM JUISI COXPaHSHUSI TAHHOM MOMYJIALIN
KJIETOK, YTO BBIPAXKAJIOCh B CYIIECTBEHHOM CHIDKCHUHU
komnyectBa CD34°CD38 -knerok. C yBenMueHHEM CpOKa
rectaiuu ayBcTBUTEIbHOCTH CD34"CD38-K11eTOK K KOH-
[EHTPAINH KPHOIPOTEKTOpa CYLIECTBEHHO M3MEHSAIACh,
YTO OBIJIO MOATBEPXXACHO NaHHBIMH O HaHOOJBIIEM
xommgectse CD34"CD38 -knetok cpeau KOII-18 npu ucnons-
3oBannu rporpammsl 11 ¢ 12,5% JAMCO. Haubonee Bricokoe
conepxkanne CD44*CD73"-knerok B KOII 14 u 18 cyTok rec-
TaluK ObUIO MOIYYEHO MOCIIE UX 3aMOPaKUBAHUI-OTOIPEBA
¢ ucnoap3zoBanuem nporpammsl [ u 10% JIMCO. [Tomy4den-
HBIE TaHHBIC TOITBEP)KIAI0T HEOOXOMMOCTh TIATEIBHOTO
nogdopa mporpaMmsl KpuokoHcepBupoBaHus st KOIT
Pa3HBIX CPOKOB IeCTalunH.
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Fetal liver cells (FLCs) have been widely used in cell
therapy. Mandatory component of technological process
of their application is cryopreservation. It is of common
occurence that applied FLCs are of different gestation terms,
and a priori are of various cryolability due to their significant
modification during gestation. Selection of optimal freezing
conditions for FLCs of different gestation terms (cooling
rate, cryoprotectant concentration) and application of
adequate methods of assessing frozen-thawed material has
remained an actual task. In this connection the research aim
was to study the effect of different freezing protocols on
expression of phenotype markers of FLCs of different
gestation terms.

The research objects were FLCs derived from C57Bl mice
of 14 and 18 gestation day (FLC-14 and FLC-18). FLCs were
cryopreserved under protection of DMSO in concentrations
of 7.5%; 10% and 12.5% utilizing two programs: I — cooling
rate of 1 deg/min down to —25°C; II —cooling rate of 1 deg/min
down to —40°C and 10 deg/min down to —90°C; in both
cases with following plunging into liquid nitrogen. The
samples were thawed in water bath at 41°C. Cell viability
was examined by staining with propidium iodide. The
phenotype of FLCs was assessed by flow cytometry with
FACS Calibur (BD, USA) using monoclonal antibodies (BD,
USA) against molecules CD34, CD38, Scal, CD73 and CD44.

After freeze-thawing of FLC-14 suspension indepen-
dently on cooling program we noted a rised content of CD34~
Scal” cells. This effect was not found in FLC-18 suspension,
where this index reduced after freeze-thawing. Use of DMSO
in concentration of 7.5% in all the cryopreservation
programs allowed the preservation of the number of
CD34"CD38" cells at the level of the control values in FLC-14.
Application of 12.5% DMSO solution was not optimal to
preserve this cell population, that was manifested in a
significant reduction of CD34*CD38" cell number. It is of
interest that with a rise in gestation term the sensitivity of
CD34"CD38 cells to cryoprotectant concentration signifi-
cantly altered, which was confirmed by the data on the
highest amount of CD34"CD38" cells among FLC-18 after
application of program I with 12.5% DMSO. The highest
number of CD44*CD73" cells in FLC of 14 and 18 gestation
days were obtained after freeze-thawing using program [
and 10% DMSO. The findings focus the attention to the
need of thorough selection of cryopreservation program
for FLCs of different gestation terms.
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KpMOKOHcepBMpOBaHMe Me3eHXMarnbHbIX CTPOMAalIbHbIX KNeTOoK
yernioBeKka € ncnosrfib3opaHmem onimrocaxapumaoB
E.}O. Porynbckas, B.B. MyueHko, KO.A. INeTpeHko

UHcmumym npobnem kpuobuosnozuu u kpuomeduuyuHbl HAH YkpauHbi, 2. Xapbkoe

Cryopreservation of Human Mesenchymal Stromal Cells Using Oligosaccharides
0O.Yu. Rogulska, V.V. Mutsenko, Yu.A. Petrenko

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

OKCIepUMEHTAIbHOE U KIMHUYECKOE TPUMEHEHUE Me-
3eHXUMAITBLHBIX cTpoMallbHBIX KeTok (MCK) Tpebyer paspa-
OOTKH HOBBIX IOAXO/IOB U YCOBEPIICHCTBOBAHHS CYIIECT-
BYIOIINX METOJIOB KPHOKOHCEPBUPOBaHUS KJIETOK. Kprosa-
mUTHBIE cpeibl 171 3 dexTuBHOTO 3amMopaknBanuss MCK
066110 conepxkat 10% JIMCO u sMOpHOHATBEHYIO CHIBO-
POTKY, KOTOPBIE IPUXOIUTCS YAAIATH OCIIE OTOTPEBA, YTO
MOXET IPUBOIUTH K 3HAYMTENBbHON ToTepe Kietok. Ilpu
KPHOKOHCEPBHPOBAHUH KJIETOK HMCIOJNB3YIOTCS HETPOHH-
KaloIIHe B KJICTKH OCMOTHYECKH AKTHBHBIE KOMIIOHEHTHI
CpeIsl 3aMOpPaXXMBAHMUS, 3a9aCTYI0 — PA3JIMYHBIE caxapa.
Lenp nanHOM pabOTHI — HCCIIEIOBAHNE 1IETIECO00Pa3HOCTH
HCIIOJIB30BaHMs OJIUrocaxapuaoB uis moarorosku MCK k
KPHOKOHCEPBUPOBAHUIO U I CHIDKEHHS KOHIICHTPAIUU
JAMCO B kprO3alTUTHOH Cpelie.

B pabore ncrionszosam MCK nepmel yenoBeka 47 mac-
cakel. Caxaposy, Tperasnao3sy ¥ papuHO3y B KOHIIEHTpaLUIX
0,05;0,1;0,2; 0,3 1 0,5 M ncrnionb30Baiu ist peaoopadoTKH
KJIETOK J10 KpHOKOHCEPBHPOBAHHUS, a TAKKE KaK J0OaBKy B
KPHO3aIIUTHYO cpexy. [IpenobpaboTKy mpoBOIMIHN Iy TEM
KyJIbTUBHPOBAHHS KJIETOK B TEUEHUE CYTOK C YKa3aHHBIMHU
KOHIIGHTpausaMu onurocaxapunoB. Oxnaxaeane MCK
OCYIIECTBIISUTH CO ckopocThio 1 rpan/mun 10 —80°C, mocne
4yero oOpasIpl OrpyKaiu B )XUAKHK a30T. COXpaHHOCTh
KJIETOK OTIpEIeIISUIH OKPAIIMBAHUEM TPUITAHOBEIM CHHUM.
MeTabo4YecKy o aKTHBHOCTb OLICHUBAJIM 10 PEJOKC-HH/IU-
katopaM MTT u Alamar Blue. Aaunorennyo 1 ocTeoreH-
Hy!0 1 depeHIPOBKY TPOBOJMIN B CPEAAX, COAEPKAIINX
crienn(pUIEeCKIe HHAYKTOPBI, X ONPEACIISUTH [0 HAKOTICHUIO
JIUMHI0B, T03UTHBHO oKkparmBaromxcs Oil Red O, i o
9KCIPECCUH KIIETKaMU HIe04HoH (ocdarasbl.

Kpuokoncepsuposanue cycnensuit MCK, ne npomenmnmx
peno0OpaboTKy, B cpesne 6€3 KpHOIMPOTEKTOPOB IPHBOHIIO
Kk rubenu 6onee 90% kneTok. Mex Iy moka3aressiMu COXpaH-
HOCTH KJIETOK M COAEP)KaHHEM CaxapoB B HCCIEAyEMOM
Jrana3oHe KOHLECHTPALUH B KpHO3AINUTHOM cpelie U cpese
JUTs IpetoOpabOTKH yCTaHOBJIEHA KyTIOJI000pa3Hast 3aBHCH-
MocTsb. [IpenBapurensaoe Kynsrusupoanne MCK B mpucyT-
CTBHUH JTFOOOT0 U3 HCCIIEAYEMBIX OJIUTOCAXapH/IOB 3HAUNTEITh-
HO ITOBBIIIAJIO UX KPHOYCTOWYMBOCTH. J{ake IpH 1mostHOM
orcyrctBur JIMCO 1 ceiBopoTKH 0Koito 50% npenodpabo-
TaHHBIX KJIETOK IIOCIIE 3aMOPaKUBAHUSI-0TOIPEBA COXPAHSITH
KU3HECTIOCOOHOCTH, MPOABIISIN METa00INIECKYIO aKTHB-
HOCTb ¥ OBUIM CHOCOOHBI K a/ire3uu U poiudepariu B yc-
JIOBUSIX MOHOCJIOMHOTO KYJIFTUBHUPOBaHMS. MHIyKIHS Kite-
TOK B QIMIIOT€HHOM U OCTEOI'¢HHOM HAaIlPaBJICHHUIX IPUBO-
JIMJIa K HAKOIUICHHIO B HUX BHYTPHUKJIETOUHBIX JIMITUIOB U
9KCIPECCUH IEIOYHOH ocdaTaszbl COOTBETCTBEHHO.

[MonydeHHbIe pe3yabTaThl yKa3bIBAIOT Ha LIeJIeco00pas-
HOCTB UCTIOJIb30BAHUS CaXxapoB [yisi pa3padboTku A dexTus-
HBIX METOZIOB KprokoHcepBupoBanus MCK, nckiouarommx
IIPUMEHEHNE TOKCHYHBIX KOHIIEHTPALMHA KPHOIIPOTEKTOPOB
1 KCCHOT€HHOW CBIBOPOTKH.
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Experimental and clinical applications of mesenchymal
stromal cells (MSCs) require the development of new ap-
proaches and improvement of existing methods of cells
cryopreservation. Cryoprotective solutions for effective
freezing of MSCs usually contain 10% Me,SO and fetal se-
rum. These components must be removed after thawing
and this often leads to significant cell loss. Various sugars
are often used for cells cryopreservation as non-permeant
osmotically active freezing media components. The aim of
this study was to evaluate the feasibility of oligosaccharides
using for the preparation of MSCs to cryopreservation and
to reduce Me,SO concentration in cryoprotective solution.

Human dermal MSCs of the 4-7" passages were used in
this study. Sucrose, trehalose, and raffinose in concentra-
tions 0f 0.05; 0.1; 0.2; 0.3 and 0.5 M were used for pretreat-
ment of cells prior to cryopreservation and as an additive
into the cryoprotective solution. Pretreatment was performed
by one day cell culturing with indicated concentrations of
oligosaccharides. MSCs were cryopreserved using the cool-
ing rate of 1 deg/min down to —80°C, and following plunging
into liquid nitrogen. Cell survival was determined by trypan
blue staining. Metabolic activity of cells was assessed by
redox indicators MTT and Alamar Blue (AB). Osteogenic
and adipogenic differentiation was induced in media sup-
plemented with specific differentiation factors and deter-
mined by the accumulation of lipids, positively stained with
Oil Red O, or by expression of alkaline phosphatase.

Cryopreservation of MSC suspensions without pre-
treatment stage in a cryoprotectant free solution resulted in
the death of more than 90% of cells. Dome-shaped depen-
dence between rates of cell survival and sugars concent-
rations in cryoprotective solution and in culture medium
for pretreatment was established. Pretreatment of MSCs
with any of the studied oligosaccharides resulted in a
significant increase in their cryostability. 50% of pretreated
cells after freezing in the absence of Me,SO and serum pre-
served their survival and metabolic activity and were able
to attach and proliferate during monolayer culture. Induction
of cells into adipogenic and osteogenic direction led to
lipid intracellular accumulation and expression of alkaline
phosphatase, respectively.

The obtained results indicate the feasibility of using
sugars for the development of effective cryopreservation
methods, which exclude the application of toxic concent-
rations of cryoprotectants and xenogeneic serum.
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Apnuxa noa Bo3aencTBMeM pakTopoB KPUOKOHCEPBUPOBaHUSA
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of Ehrlich Carcinoma Cells Due to Cryopreservation
0O.V. Chelombitko, O.V. Safranchuk, N.A. Bondarovich, M.V. Ostankov, A.Yu. Dimitrov
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B coBpeMeHHBIX OAXOAAX JICUYCHHSI OHKOJIOTHYECKUX
3a0oseBaHuil 00JIbIIOC BHUMAHHE YACIACTCS IPUMEHCHHIO
CTBOJIOBBIX pakoBHIX Ki1eToK (CPK) kak HHAYKTOPOB pocTa
omyxonu. Mcrons3oBaHue B MEIUIMHCKON IIPAKTHKE METO/IA
KPHOAECTPYKIUH IIPH JISYCHUH HEKOTOPBIX OHKOJIOTHUECKUX
3a00I1eBaHUI He UCKIFOUacT u3MeHeHus cBoiicts CPK, koto-
pBIE MOTYT OCTaBaThCs B MECTE M3BIICUCHHUS OITyXouu. 13y-
YeHHe BIMSIHUS X0JIO/Ia Ha [TOBE/ICHNE TCHOB IUTIOPUITOTEHT-
Hoctu B CPK Ha Takol 3KCIEpUMEHTAIbHON MOJIEIH, KaK
aneHokaprrHoMa Dpiuxa (AKD), momMoxkeT pacKpBITh MeXa-
HHU3MBI BOSHUKHOBEHHS BO3MOYKHBIX PEIIUIUBOB IOCIIE 1aH-
HOM IpOLEAYPHI.

Ienbto paboThl OBLTO M3YyUYEHHE BIUSHUS MPOIECCOB
3aMOpaXUBaHUI-0TOTPEBA HA MOJICKYJISIPHO-T€HETHYECKHE
cBoiicTBa K1eTok AKD 7-x u 14-X CyTOK pa3BUTHA, a TAKKe
BEIJICIICHHOM 13 HUX (ppakmmu CD44",

Mamepuansi u memoodwt. Knerkn AKD BBogwiM BHYTpH-
oprommuHO (3%10° kierok) camkam wmbimeii BALB/c u
KyJIbTUBHpOBaiH in vivo. Ha 7-e u 14-e cyTku nomydanu
KynbTypy Kietok AKD (AKD-7 u AKD-14), kprokoHcep-
BHPOBAJIM B aCIUTHYECKOM )KUAKOCTH O€3 MCIOIb30BaHUs
KPHOIIPOTEKTOPOB IO ABYXATAITHOM MporpaMme (CKOpoCTh
1 rpag/mun 10 —80°C, 300400 rpag/mun ot —80 10 —196°C).
[omymsiuuto knetok ¢ Mmapkepom CD44 BBIAEISITH METOAOM
MarHuWTHOM cenapaiuu Ha MarHuTHOM copTepe «BD Imag-
net» (CILIA). AHau3 IPOIEHTHOTO CONlepkKaHus CyOIoIyIis-
uii ¢ mapkepamu CD447CD24- u CD44hie" npoBoauiy Ha
nporognoM nutoguryopumerpe «FACS Calibury («Becton
Dickinsony, CIIIA). XXu3HecmocoOHOCTE KIIETOK OLCHABAITH
C TIOMOIIIBIO IPOTHANH Hoanaa. YpoBeHb SKCIIPECCHH TEHOB
sox-2, nanog, oct-4 B o0mmei nomysiuuy kiaetok AKD-7 u
AKD-14 B Boienennoit ¢ppakuun CD44" u dpakum 6e3
CD44* onpenensimu metomom OT-TTLP.

Pezynemamui. CopepixaHue KICTOK-TIPEIIIECTBEHHUKOB
(CDA44tie) 1 Gonee muddepentmposanubix (CD44*CD24°) B
nommynaun kietok AKD 7-X cyTok KynbTUBHPOBAaHUS OBIIIO
JIOCTOBEPHO BBIIIE MO CPaBHEHHIO ¢ KynbTypoit AKD-14.
[Iporiecchbl 3aMOpaKMBaHUA-OTOTPEBA OKA3BIBAIN HHTHOH-
pylolIee IeHCTBIE Ha SKCIIPECCHIO MOBEPXHOCTHBIX (PEHOTH-
nraeckux MapkepoB CD44Me" g kyeType KIIeTOK 000MX Cpo-
KOB pa3BuTHs, a cofepxanue kietok CD44°CD24- ocobenno
TIOBBIIIATOCH B KyJIBType 14-X CyTOK pa3BUTHS. AKTHBALIMS
9KCIIPECCUH TEHOB SOX-2, nanog v oct-4 1ocie Bo3AeHCTBHS
X0J10/1a Ha 0011IyT0 nonmyssiuio kietok AKD n BeiaeneHny o
¢bpaximio CD44" cBuieTenbCTByeT 00 MX KIIFOUEBOH posu B
YBEJITUYEHUH YUCICHHOCTH OIS KIETOK Oy XOJTH.
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An empbhasis is paid currently to cancer stem cells (CSCs)
as inducers of tumor growth during treatment of malignan-
cies. Application of cryodestruction in medical practice
during treatment of some malignancies does not exclude
the change of CSC properties, which may remain in the site
of tumor ablation. The investigation of cold effect on plu-
ripotency gene behavior in SCCs in such experimental model
as Ehrlich adenocarcinoma (EAC) would help to reveal the
mechanisms of appearance after this procedure.

The research aim was to study the effect of freeze-tha-
wing on molecular and genetic properties of EAC cells of 7%
and 14" day of development as well as isolated CD44*
fraction.

Materials and methods. EAC cells were intraperitoneal-
ly introduced (3%10° cells) to BALB/c female mice and cu-
ltured in vivo. To the 7" and 14" day the EAC cell cultures
(EAC-7 and EAC-14) were isolated, cryopreserved in ascitic
fluid without cryoprotectants by two-stage program
(1 deg/min rate down to —80°C, 300—400 deg/min from —80
down to —196°C). Cell population with CD44 marker was
isolated by magnetic separation using magnetic sorter BD
Imagnet (USA). Percentage of subpopulations with CD44*
CD24- and CD44"e" markers was assessed with flow cyto-
fluorimeter FACS Calibur (Becton Dickinson, USA). Cell
viability was assessed by propidium iodide (PI) staining.
Expression level of sox-2, nanog, oct-4 genes in total popu-
lation of EAC-7 and EAC-14 cells in isolated CD44" fraction
and in left CD34" fraction was determined by RT-PCR.

Results. The content of CD44"¢" precursors and more
differentiated CD44*CD24 cells in population of EAC cells
of 7" culture day was significantly higher if compared with
the EAC-14 cells. Freeze-thawing had an inhibiting effect
on expression of surface phenotypic markers CD44%¢" in
cell culture of both terms. Content of CD44'CD24- cells
increased especially in the 14" day culture. Activation of
sox-2, nanog and oct-4 genes expression after cold exposure
in EAC cells total population and CD44" isolated fraction
testified to their key role in increasing number of tumor
cells population.
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Iupokoe BHeapenue Meroauku ICSI B KIMHUYECKYIO
SMOPHOIIOTHIO IO3BOJIMIIO IIPOBOIUTH OILIOJIOTBOPEHHUE €/~
HUYHBIMH CIIEPMATO30MAaMH MAIIMEHTOB € a300CIIepMUEH
THIOCJIE MOy YEeHUS AU AUIIMATBHBIX M TECTUKYIISIPHBIX CIIep-
Mmato3ouzioB [O. Hovatta, 1995]. B cirydae BeICOKOTO puCcKa
MOBTOPHOTO HEMOJIYYECHHUS ITOT0 YHUKAIBHOTO TeHETHYEC-
KOTO Marepualia Tpe0yeTcsi KpHOKOHCEPBUPOBAHHE BbIICIICH-
HBIX eIMHUYHBIX CIIepMaTo30110B. I103TOMY 1eNbIo TaHHOH
paboThl OBUIO HM3yYeHHE KIMHUYECKHX ITapaMeTpOB MpPO-
rpaMMBI JIe4eHHS OECIUIOANS C IPUMEHEHHEM KPUOKOHCEp-
BHUPOBaHHBIX B MUKPOOOBEME AU TUMAIBHBIX H TECTHKY-
JISIPHBIX CIIEPMHEB.

Mamepuanvt u memoosi. JIns KpHOKOHCEPBUPOBAHUS
€IMHUYHBIX CIIEPMaTO30HI0B UCTIOIb30BAIM MUKPOKAITHII-
qapel quamerpoM 120 mxm. KpruokoHcepBupoBaHue ocy-
MIECTBISUIM IO AByX3TamHoMmy mertoxy [B.U. I'pummenko,
2001]. XXuznecrocoOHOCTH CIIepMaTO30UA0B MOCIIE Pa3MOo-
paXMBaHHUS OLIEHUBAIN IO COXPAaHEHHIO MOABIKHOCTH. B
CBSI3U C a300CTIepMuUeH cynpyra y 58 cynpyskecKux map Obl-
na mpoeneHa mporpamma DKO + ICSI ¢ nonmyuenuem snu-
JUIMMANBHBIX CIIEPMHEB, U3 HUX y 32 CYNpPYXKECKHX IMap
(rpymma 1) 6e3 KpHOKOHCEPBUPOBAHUS CIIEPMHEB; Y 26 — C
IIPUMEHEHHEM KPHOKOHCEPBUPOBaHUS (Tpymma 2).

Peszynomamer uccneoosanus. Cpennee KOJIHMIECTBO
cnepmueB Brpynnax 1 u 2 cocrasuio 178,9+16,2u171,2+
18,6, KOMUYECTBO AKTUBHO-TIOJIBMXKHBIX criepMueB — 12+ 0,8
1 8+ 0,8% cooTBETCTBEHHO. BEDKIBAaEMOCTB CIIEPMUEB MOC-
Jie KpUOKOHCEpBUPOBaHUs cocTaBuia 92 + 8,8%. bruio on-
nogotBopero 178 u 171 ooruros Ha ctaguu MII, Hamuume
MIPOHYKJIIEYCOB 3apeTucTpupoBano B 94,8 + 7,87 u 96,9 +
6,6% xietok. M3yuenne Mopdosiornaeckux XapakTepucTuK
SMOPHOHOB Ha 5-€ CyTKHU KYJIFTUBHPOBAHMS TOKA3aJI0 BBICO-
KyI0 JMHAMUKY APOOIEHHS ¥ KaueCTBO SMOPHOHOB: B IPYIIIE
1 xonmmaecTBoO 3MOpHOHOB Kateropuu 3A A cocrasuiio 55,0 +
4,0, Brpymme 2 — 68,5+ 5,5%. Yactora HacTyruieHus: OepeMeH-
HOCTH B IPyTIIIE C IPUMEHEHHEM KPHOKOHCEPBUPOBAHHBIX
ciepmueB coctaBuia 53,1, 6e3 KpHOKOHCEPBUPOBAHUS —
46,1%.

Bb1600bi. EnHIYHbBIE STIMIUIMMAIIBHBIE U TECTHKYJISP-
HBIE CIIEPMATO30MIbl, HECMOTPS Ha MX HE3HAYUTEIHHOE
KOJIMYECTBO H CIa0yI0 MOABIKHOCTD, MOTYT OBITH YCIICIITHO
KPHOKOHCEPBHPOBAHBI B MUKPOOOBEMAX, UTO AAET BO3MOXK-
HOCTB HCIIOJIb30BaTh MX B JIGYCHUH OECIUIOANS METOJOM

ICSL
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Wide introduction of ICSI methods into clinical emb-
ryology practice allowed the fertilization with single sper-
matozoa of the patients with azoospermia after obtaining
epididymal and testicular spermatozoa [O. Hovatta, 1995].
In the case if repeated obtaining of this unique genetic
material is highly possible the cryopreservation of isolated
single spermatozoa is needed. Therefore the aim of this
investigation was to assess clinical parameters during infer-
tility treatment protocols using epididymal and testicular
spermatozoa cryopreserved in microvolume.

Materials and methods. For cryopreservation of single
spermatozoa we used the capillaries of 120 pm diameter.
Cryopreservation was performed according to two-stage
method [V.I. Grischenko, 2001]. Post-thaw viability of
spermatozoa was assessed by motility preservation. In 58
couples the IVF + ICSI with obtaining epididymal sperma-
tozoa was performed due to husband azoospermia, icluding
32 couples without cryopreservation of spermatozoa
(group 1), and 26 couples with cryopreservation (group 2).

Results. Mean number of spermatozoa in the first and
second groups made 178.9 + 16.2 and 171.2 = 18.6. The
number of actively motile spermatozoa was 12+ 0.8 and 8 +
0.8%, correspondingly. The post-thaw survival of sper-
matozoa made 92 = 8.8%. There were fertilized 178 and 171
oocytes at MII stage. The presence of pronuclei was found
in 94.8 +7.87 and 96.9 + 6.6% cells. Study of morphological
characteristics of embryos to the 5" culturing day has shown
a high dynamics of cleavage and the quality of embryos: in
group 1 the number of embryos of 3AA category made
55.0 £4.0 and in the second one it was 68.5 £ 5.5%. Frequency
of pregnancy onset in the group with applying cryopreser-
ved spermatozoa made 53.1% and in the group without
cryopreservation it made 46.1%.

Conclusions. Single epididymal and testicular sperma-
tozoa in spite of their small number and low motility can be
successfully cryopreserved in microvolumes, providing
their further use when treating infertility with ICSI method.
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KpuokoHcepBupoBanue siBisietcst 3 HeKTHBHBIM CIIOCO-
60M JI0JTOCPOYHOTO XpaHEHHS ONO0OBEKTOB, @ TAKIKE MYJIb-
THU(QAKTOPHBIM CTPECCOM, KOTOPBIH 3aKITI0YaETCs B BO3/ICH-
CTBHMHU (PU3NYECKUX U XUMUYECKUX (PaKTOPOB, 00yCIOBIH-
BAIOIIHX, KaK CIIEACTBHE, MHOXKECTBO H3MEHEHUH CTPYKTYp-
HOro M (PyHKIIMOHAJILHOTO XapakTepa B KPHOKOHCEPBH-
pOBaHHOM Marepuaie. B pesynbsrare 3Toro MoxeT ImpoHcxo-
JUTHh MOTU(HUKAIHI OHO00BEKTa, KOTOPAask 3aTParkBacT He
TOJILKO METa0OTUYECKHE MPOIECCHI, HO U CaMbli HU3KUN
YpOBeHb UX peryisaiyy —reHoMHbI [B. Fuller, 2004]. Bonee
TOTO, pa3iINYHbIE PEKUMbI KPUOKOHCEPBUPOBAHHS MOTYT
MO-pa3HOMY BJIMATH Ha pabOTy reHoMa OJHOW M TOW ke
KJIETKU.

Ha ceronus HanGosiee TOYHBIM ¥ UyBCTBUTEIBHBIM CIIO-
cOo0OM KOJIMYECTBEHHOI'O OIpEeJesIeHUs] M3MEHEHUH 3KC-
IIPECCHH TCHOB SIBIISIETCS IPOBEICHNE 00PATHON TPAHCKPHII-
OHOHHOHN monuMmepasHoi nemHoi peaknuu (OT-IILP) B
peansHOM BpeMeHH. OrpesieNieHne OTHOCHTEIEHOTO YPOBHS
MIPEJICTaBICHHOCTH TPAHCKPHUIITOB IO3BOJISIET CPAaBHUTH
KOHTPOJIBHBINA M OTIBITHBIN SKCIIEpUMEHTAIbHBIE 00pa3IIbI.
[Ipu 3TOM TPOBOIUTCS HOPMUPOBAHUE OOIIIETO KOTHUECTBA
PHK B 06pa3uax, KoTopoe o3BoJIsIeT HUBEIHPOBATh pas3iin-
YHsl B KOJIMYECTBE M/UITH KaueCTBE CTAPTOBOrO MaTepuaa, a
TaKXe B YCIOBHUAX NMPOOOIIOATOTOBKH. [J1 3TOTO HCIIONB-
3yIOT TPAHCKPUITHI «XaYCKHITUHT-T€HOB)Y, UMEIOIINX OTHO-
CHUTEJILHO CTaOMIIBHBIA yPOBEHb SKCIIPECCHH BO BCEX THITAX
KJIETOK, a TaKKe, HPEAIIOI0KHUTEIFHO, HE TOIAI0IINXCS
BIMSTHUIO 3KCIICPIMEHTABHBIX Bo3aercTri [[]. PeOpukos,
2009]. OnHako cornacHO AJaHHBIM JIUTEPATyphI HE CYIECT-
BYET TaKOTO «XayCKHITHHT-TeHa», yPOBEHb SKCIPECCHH KOTO-
poro ObuT OBl CTAOMIBHBIM NP PA3ITUYHBIX SKCIIEPHUMEH-
TasbHbIX yciioBusx [E. Spanakis, 1993; R. Hanafy, 2011]. IToka
HE CYIIECTBYET JaHHBIX O BIMSIHUN KPHOKOHCEPBUPOBAHHUS
Ha IKCIPECCUI0 «XayCKUITHUHT-TEHOBY, YTO HE HUCKII0YaeT
ee I3MEHEHHE [T0CTIe 3aMOPaKUBAHUS-OTTanBaHUS.

[ToaToMy pH UCTIONB30BAHNU KOHKPETHOTO pedepeHc-
HOTO TeHa He00XO0IMMO 3KCIIEpUMEHTAILHO TIOATBEPIUTh
TIOCTOSTHCTBO YPOBHSI €I'0 IIPEACTABIEHHOCTH B UCCIIEyEMBIX
obpasnax. BapnantoM penieHnst Takoi 3amadu SBISETCS
rapajuieNIbHOE OTIpeJIeJIeHNE YPOBHS IPEACTaBICHHOCTH
TPAHCKPHUIITOB U UX CTaOMIBHOCTH ISl HECKOJIBKHX «XayC-
KUIMHT-TEHOBY. B pesysbTrare Takoro ucciieIOBaHUsI MOXKHO
OyIeT O0OBSCHUTH BHIOOP pedepeHCHOr0 reHa, Hauboee
MOIXOMAIIETO [T KOHKPETHOTO HCCIIIOBAHNS, B YACTHOCTH
JUTS OIIPEACTICHHOTO PeXIMa KPHOKOHCEPBUPOBAHHUSL.
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Cryopreservation is an effective method for long-term
storage of bioobjects, on another hand it causes a multifactor
stress consisting in physical and chemical exposures resul-
ting in stipulation of multiple structural and functional chan-
ges in cryopreserved specimens. Finally these may lead to
the bioobject modification affecting metabolic processes
as well as the basic level of their regulation, the genome
[B. Fuller, 2004]. Moreover, different cryopreservation
regimens may affect the functioning of genome of the same
cell in a various way.

Nowadays the real time reverse transcription polymerase
chain reaction (RT-PCR) is the most accurate and sensitive
method of estimation of gene expression changes. Assess-
ment of relative transcript representation allows to com-
pare control and experimental samples. Total RNA amount
in the samples is usually normalized, that enables to balance
the differences in quantity and/or quality of initial material
and during sample preparing as well. The transcripts of
housekeeping genes are used for this purpose, they possess
relatively stable expression in all cell types, as well as are
presumably non-sensitive to experiment conditions [D. Reb-
rikov, 2009]. However there is no reports on housekeeping
gene, which expression level is stable in different experi-
mental conditions [E. Spanakis, 1993; R. Hanafy, 2011].
Moreover, there is no data on how cryopreservation affect
housekeeping genes expression, but the post-thaw changes
could not be excluded.

Thus, using the particular reference gene requires the
experimental evidence for stability of its representation level
in the studied samples. Simultaneous assessment of trans-
cript representation level and their stability for some house-
keeping genes is likely to solve this task. Such a research
will allow to explain the selection of reference gene, the
most appropriate for certain investigation, in particular, for
specific cryopreservation regimen.
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KpuokoncepsupoBanue simpoconepxkanmx kieTok (ICK)
koproBo# kpoBH (KK), mMpoko NCTONB3yeMBbIX JJ151 JISUSHUS
Pa3THYHBIX 3200JI€BaHUI, IBISACTCS SANHCTBEHHBIM CIIOCO-
60M X TOJITOCPOYHOTO XpaHeHus. OnpeneneHne myTei ru-
0eJH KIICTOK B IIpoIiecce KPHOKOHCEPBUPOBAHHUS BAXKHO MIPU
noz0ope ONTUMAJIBHBIX KPUO3ALIUTHBIX CPE/] M YCIOBUIA 3a-
MopaxuBaHuA KIeToK. Llenpro qanHoi# paboThl OBLIO Olle-
HUTH cTaauu amonro3a/Hekpo3a ICK KK B 3aBucumocTu oT
METO/1a KPHOKOHCEPBUPOBAHHUSL.

Oo6mwexToMm uccnemopanus ciryxmmm CK KK genoeka.
Craanu anomnTo3a OIEHUBAIH METOOM IPOTOYHOM IUTO-
METpPHH C UCIIOIb30BaHUEM KOMOWHAIIMY AnneXxin V u BU-
TaybHOTO Kpacuteist 7AAD, KOTopHIii TO3BOMNSAET HIACHTH(U-
LUPOBATh YEThIPE TUIIA KIIETOK: KKBbIe (AnnexinV-7AAD");
HaxOZsAIINecs Ha HaYaJlbHOW cTaguu amonTo3a (Anne-
xinV*7AAD"); Ha cTaiu¥ MO3JHEro anonTo3a/Hekpo3a (An-
nexinV*7AAD") u mepTBBIe HeKpoTHdeckne (AnnexinV-
TAADY).

TToxazano, uto meton BeaesieHus SICK ¢ momoIpro mo-
JUTITIOKUHA ¥ TTOCIIEAYIONIEee X 3aMOpaKUBaHHE IO 3a-
mmtor 5% JIMCO, a taxke BblIeleHre pa3padOTaHHBIM
METOIOM JIByX3TAITHOTO IIEHTPU(PYTHUPOBAHUS C TIOCIEAYIO-
UM 3aMopaxkuBanueM mon 3ammuToit 10% I120-1500
MO3BOJISIIOT cOXpaHUTh 10 80 m 73% xwuBbIX (AnnexinV-
7AAD") KIeTOK COOTBETCTBEHHO. 3aMOPaXMBAHUE KIIETOK,
BBIJICJICHHBIX B TPAJHEHTE IJIOTHOCTH (DUKOILIA, CHHIKAET
JaHHBIN IOKa3aTesb 10 56% npu ucnonb3oBanuu 5% IAMCO
u 110 47% — 10% I190-1500. Ouenka craauii aromnro3a/He-
Kpo3a MOBPEKICHHBIX KIETOK MTOKa3aia, 9YT0 He3aBHCHMO
0T MeToJla KpUOKOHCEPBUPOBAHUS ISt OOIBIICH UX YacTH
XapaKTepHBI HApyIICHIE IIETTOCTHOCTH MEeMOpaHkI U (par-
menrtauua JHK B siape npu coxpaneHuu B HEH ynopsiao-
4eHHOCTH (HOCOOIUIHUIOB, YTO CBOHCTBEHHO KIIETKaM,
HaXOJIIIMCS Ha CTaaud Hekposa (AnnexinV-7AAD").
YcTaHOBIIEHO, UTO B MPOLIEcce KPUOKOHCEPBUPOBAHUS OC-
HOBHEIC TIOTEPH KJICTOK IIPOUCXOJIAT B PE3yIbTaTe UX OBICT-
po#i rubenu Mo BIUSHHUEM MOBPEXIAOMHNX (aKTOPOB
3aMOPaXKUBAHUA-OTOTPEBA, HA KOTOPbIE KJIETKH HE MOTYT
WM HE YCIIEBAIOT OTPEArupOBAaTh C TOMOIIHEO CBOHX 3aIlHT-
HbIX cucteM. KileTok, HaxoQsIIuXcst Ha Ha4allbHOI CTanu
anornto3a (AnnexinV*7AAD"), ropasno mensIe. He6ob-
IIOH MTPOLIEHT U3 BCEX MOBPEKICHHBIX B POLIECCE KPHOKOH-
cepBupoBanust JICK cocTaBsIOT KIIETKH, HAXOSAIIUECS HA
TIO3IHEH CTAIMY aronTo3a/Hekpo3a (AnnexinV7AAD"), T. e.
KOTOpBIE IMEIOT HapyIIIeHHUS [EJI0CTHOCTH IUTa3MaTH4Ye CKOH
MEMOpaHBI ¥ YIIOPSIOYSHHOCTH B Hell (hoconumuaoB.

[Ipu ananmu3e cTaauit anonTo3a/HeKpo3a B MOMYIIAIIIX
SACK (1M OIUTEL, MOHOLMTHI, TPAHYJIOLHUTHI) OBIIIO TIOKa-
3aHO, YTO OCHOBHBIE TOBPEXIEHHS MPH KPUOKOHCEPBH-
POBaHHHM MPOUCXOJAT B TPAHYJIOLUTAX, a B TUMdOLHTAX 1
MOHOIIUTAX MPOIIECCHI aTIONTO3a HHUIUUPYIOTCS B MCHBIIICH
CTEIICHH, YTO yKa3bIBaeT Ha OOJIBIIYI0 UX YCTOHYMBOCTD K
(akTOopamM KpHOKOHCEPBUPOBAHHUS.
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Cryopreservation of cord blood (CB) nucleated cells
(NCs), widely used in treatment of various diseases, is the
only way of their long-term storage. Identification of cell
death pathways following cryopreservation is important for
the selection of the optimal cryoprotective media and freez-
ing regimens. The aim of this study was to assess the stages
of apoptosis/necrosis of CB nucleated cells, depending on
the cryopreservation method.

The object of study were human CB NCs. Assessment
of apop-tosis stages was performed by flow cytometry
method using the combination of Annexin V and vital dye
7AAD, that allows to identify four types of cells: living
cells (AnnexinV-7AAD"); the cells at the early stages of
apoptosis (AnnexinV*7AAD"); the cells at the stage of late
apoptosis/necrosis (AnnexinV*7AAD"); and dead necrotic
cells (AnnexinV-7AAD").

It was shown that the method of NCs isolation using
polyglucinum and subsequent freezing with 5% DMSO, as
well as by developed two-step centrifugation method and
subsequent freezing with 10% PEO-1500 allowed to preserve
up to 80 and 73% living AnnexinV-7AAD" cells, respecti-
vely. Freezing of the cells isolated by ficoll density gradient
reduced this index down to 56% when using 5% DMSO,
and down to 47% in the case of 10% PEO-1500. Evaluation
of apoptosis/necrosis stages in injured cells showed that
regardless of the cryopreservation method, most of them
were characterized by membrane damage and fragmentation
of nuclear DNA, while phospholipids arrangement was
preserved, that was characteristic for the cells at the stage
of necrosis (AnnexinV-7AAD"). It is evident that cryopre-
servation leads to a cell loss mainly due to their rapid
destruction caused by freezing and thawing factors, which
the cells can not or have no time to react using protective
systems. There were found only few cells on the initial stage
of apoptosis (AnnexinV*7AAD"). Small amount of all da-
maged during cryopreservation NCs, were the cells at a late
stage of apoptosis/necrosis (AnnexinV+*7AAD"), which had
disturbances of the plasma membrane and phospholipids
arrangement.

The analysis of apoptosis/necrosis stages of NC popula-
tions (lymphocytes, monocytes, granulocytes) showed that
the major damages following from cryopreservation occured
in granulocytes, while lymphocytes and monocytes were
shown as suffering less from apoptosis, that indicated their
greater resistance to the factors of cryopreservation.
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OundhepeHumanbHas ckaHMpylowWas TeH3oAUIaToMeTpus B U3y4eHun npoueccos
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of Crystallization and Melting of Cryoprotective Solutions
S.S. Sevastianov, A.l. Osetsky
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B HacrosIee BpeMst yCTaHOBIICHO, YTO ITPH OXJTAXKIACHIH
BOJHBIX PACTBOPOB ¢ KOHLEHTpauuen muuepuna, IMCO,
srunenrukoisd, [I190-1500 B nnana3one 5—15% BecoBBIX
00pa3syioTcs 1Be KpucTauueckue pasbl (1éa u pasa B),
OKpY>KCHHBIE ITPOCIONKAMHU U3 3aCTEKIIOBABIICHCS KUIKON
(bpakiun. ITOT GaKT XOPOIIO MOATBEPKIACTCS TEPMOTPaM-
MaM{ ¥ TEPMOILIACTHYECKHUMHU KPHUBBIMH, MOJy4aeMbIMU
IIPU TIOCTEIYIOIIEM OTOTPEBE 3aMOPO’KEHHBIX PACTBOPOB.
Ha #ux 4€TKo (UKCHPYIOTCS MPOIECCHl PACCTEKIOBAHHMS
amMopHBIX GpaKIuii U pa3aeabHble MUK TUIaBJICHHUS 00enX
KpucTauyeckux das. Oxuako npupona pasel B, BO3HHU-
KaroIIeH B OXJIaXKTaeMBIX BOAHBIX PaCTBOpPaX KPUOIIPOTEK-
TOPHBIX BEIIECTB, 10 CUX IIOp He onpeerncHa. B To ke Bpemst
0e3 yCTaHOBJICHUS TPUPOIBI BTOPOU TBEPIOH (pas3bl HEMb3s
chopmMynHpoBaTh MPHUHIUIBI MTOCTPOCHUS AUArPaMM
COCTOSIHHS KPHOIIPOTEKTOPHBIX PACTBOPOB, UTO HE MO3BO-
JISeT ONPEAETUTh BO3MOXKHBIE MEXaHU3MBI TOBPEKICHUS
KPHUOKOHCEPBHUPYEMBIX OMO0OBEKTOB, CBSI3aHHBIX C BO3HUK-
HOBEHHUEM 3TOH (asbl.

O4eBHIHO, YTO AT PEIICHUS JaHHOM POoOIeMbl HE00-
XOJMMO TIPUBJIEKATH TOTIOJHUTEIBHBIE METO/IBI UCCIIEI0-
BaHUs, MO3BOJISIONINE PErUCTPUPOBATH TEMIIEpaTypHBIE
3aBHCHMOCTH HamOoliee BaXXHBIX TCPMOIUHAMHYCCKUX
apaMeTPOB, OMHUM U3 KOTOPBIX SIBISICTCS 00BEM CHCTEMEI V.
O6BémuBbIe 3P PeKTh — 00BEKTHBHBIE TTOKA3ATEIH ITPOHC-
XOJSIIKX B cucTeMe (ha30BBIX peBpaineHuii. Kpome Toro,
o0pa3oBaHye (TUIABJICHUE ) KPUCTAIDIOB JIbJIa COTIPOBOXKIACT-
Cs yBenmYeHHEM (yMEHBIICHHEM) 00BEMa CHCTEMEI, a
oOpa3oBaHue (IUIaBICHNE) KPUCTAIIINYECKON I aMopd-
HOW MaTpPHUIIBI H3 MOJICKYJ KPHOIIPOTEKTOPHOTO BEIIIECTBA,
HAaIlPOTUB, — €T'0 YMEHbIlIeHHEM (YBEITMUEHUEM). DTOT akT
Ja€T JOTIOJIHUTENBHBIE BO3MOKHOCTH ISl U3yUEHUS TIpH-
posbl 06pasyromeiics aspl B .

B cBs131 ¢ 3THM OBLTa HCCTIeIOBaHA KHHETHKA KPUCTAUTH-
3aIUH-TUIABICHAS BOJIHBIX PACTBOPOB TIHIEpUHA U
I[190-1500 ¢ momompro 00BEMHON CKAHUPYIOIICH AUIATO-
MeTpud. Ha OCHOBaHHHU KCIIEPUMEHTAIBHO MTOTyYCHHBIX
JUIs1 3TUX pacTBOpoB B Auanazone 20...—150°C 3aBucumocteit
V'=V(T) cnenaHbl CIICTyFOIINC BRIBOIBL:

— oOpa3oBaHue BTOPO TBEPIOH (ha3kl B OXITaKIACMBIX
KPHOIIPOTEKTOPHBIX PACTBOPAX UMEET JIBYCTaIMMHBIN XapaK-
Tep, 4TO MHrUOUpyeT e€ 0Opa3oBaHKeE B IIPOIIECCE OXIaxIe-
HHUSI Y IPUBOIMT K BEIpOXKEHHOMY 3G (HEKTy JOKpUCTAILTN3a-
IIUH TP TTOCJIEAYIOLIEM OTOTPERE;

— Y KPHUOIIPOTEKTOPHBIX BEIIECTB, CKIIOHHBIX K CTEKJIOBa-
HUIO (TTTUIEPHH), JOKPUCTAJUTU3AIHS B )KUIKUX HPaKIIUIX
COIIPOBOXKIACTCS SHAYUTEITHHBIM YBEIIMICHUEM CyMMapPHO-
ro 00BEMa, YTO MOXKET MPUBOTUTH K MEXaHUICCKOMY IT0-
BPEXICHHUI0O KPHOKOHCEPBHPYEMEIX OHO0OBEKTOB
[A.L Osetsky et al.,2007].
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Nowadays It is established that cooling of aqueous
solutions of glycerol, DMSO, ethylene glycol, PEO-1500 in
the range of 5-15% (w/w) is accompanied by formation of
two crystal phases (ice and B, phase) surrounded by layers
of vitrified liquid fraction. This fact is properly supported
by thermograms and thermoplastic curves obtained by
subsequent heating of frozen solutions. They clearly reflect
devitrification processes in amorphous fractions and
individual melting peaks of both crystal phases. However,
it should be stated that the nature of the B, phase appeared
in the cooled aqueous solutions of cryoprotective substan-
ces has not been identified. At the same time, the principles
of obtaining phase diagrams for cryoprotective solutions
are not complete without determining the nature of the se-
cond solid phase. In addition, this does not allow to determine
the possible mechanisms of freeze-thawing caused injury
in biological objects, associated with the apearance of this
phase.

It is obvious that to solve this problem there is a need
of additional research methods allowing to register the
temperature dependences of the most important thermody-
namic parameters, one of which is the volume of system V.
Volumetric effects are an objective indicator of phase trans-
formations occurring in the system. Moreover, formation
(melting) of ice crystals is accompanied by increase (de-
crease) of the system volume, and formation (melting) of
crystal or amorphous matrix consisting of cryoprotectant
molecules, on the contrary, by its decrease (increase). This
fact provides additional possibilities in the study of the
nature of B_phase.

In this regard, we studied crystallization-melting kinetics
of water solutions of glycerol and PEO-1500 using volu-
metric scanning dilatometry. On the basis of dependences
V=V (T) experimentally obtained for these solutions within
the range of 20...—150°C the following conclusions were
made:

— formation of the second solid phase in cooled cryopro-
tective solutions has two-stage character, which inhibits
its formation during cooling and leads to a significant
additional crystallization effect during subsequent heating;

— if the cryoprotective agents are able to vitrification
(e.g. glycerol), in the liquid fractions, additional crystalliza-
tion is accompanied by a significant increase in their total
volume which may result in mechanical damage of cryopre-
served bioobjects [A.I. Osetsky et al., 2007].
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W3BecTHO, uTO TITyOOKOE 3aMOPa’KUBAaHUE COMPOBOXK-
JTaeTcst akTHBALIEH IIPOLIECCOB OKHCIUTEIFHOTO TOBPEK/Ie-
HHS1 B )KMBBIX CUCTEMAX, 4TO, TOMUMO 3P PEKTOB MEXaHHIEC-
KOTO TIOBPEXACHUS M IPYTHX MEXaHU3MOB KPHOIIOBPEXK/Ie-
HUSI KJIETOK, IIPUBOJIUT K JIOTIOJTHUTEIBHOMY CHIDKCHHUIO UX
coxpaHHOCTH npH KpruokoHcepsupoBannu [L. K. Thomson
et al.,2009; C. Tatone C. et al., 2010]. CHnxeHue ypoBHs
OKHCITUTEIILHBIX MTOBPEXICHUN ITyTeM MO (KA KPHO-
3aIIUTHOH Cpe/Ibl MOXKET OBITh OHUM H3 CIIOCOOOB ITOBBIIIIE-
HUS KPUOPE3UCTEHTHOCTH Oroornueckux o0bexToB [K. Ka-
tepogu, 2012]. Ilenpro 7aHHOM paOOTHI OBIIIO UCCIIEIOBAHNE
AHTUOKCUJAHTHOTO JIeHCTBUA KpromnpoTekTopoB JIMCO u
IJIMLIEPUHA 10 OTHOIIEHHIO K IIa3Me KPOBH yesioBeka. BrI-
60D MmIa3MbI KPOBH B Ka4€CTBE HCCIIEAYEMOTO OHOIOTHYec-
KOT0 00BEKTa CBA3aH ¢ Oosiee MPOCTHIM ee MMOBEeACHUEM IIPU
3aMOpaKUBAHNH 110 CPABHEHHIO C KJIETKaMH — KapTHHA HE
OCJIOXKHSICTCS] TAKUM SIBJIICHHEM, KaK JIN3HC KIIeToK. Vcroms-
30BaJIM METOJ JTFOMHUHOJI-3aBUCUMON XEMHITIOMUHECIICHIINH
IIPY BBEJICHUH B CHCTEMY 030HA KaK OJHON M3 aKTHBHBIX
¢dopm xkuciopona (ADK).

B pactBop nomMuHOMA ¢ KOHIeHTpaiei 5X10-° M BBo-
JIVJTH O30HUPOBAHHBIH (PU3MOIOTHUECKUil pacTBOP U PETrUCT-
pUpPOBaIH CBETOCYMMY (ILIOIIAAb IOA KPUBOW BCIBILIKH
moMuHecieHInn ). CBeTocyMMa BCIIBIIIKHA YMEHBIIIAeTCs
IIPU BBEJCHUHU B PACTBOP JIOMHHOJA TUIA3MbI KPOBH, YTO
o0bscHsAeTCS HelTpanu3anuei yactn ADK aHTHOKCHIAHT-
HBIMH CHCTEMaMH IU1a3Msl. J[o0aBiieHre KPHOIIPOTEKTOPOB,
rmuuepuHa 1 JIMCO npuBOIUT K JONOTHUTEIBHOMY CHH-
YKEHHIO CBETOCYMMBI BCTIBIIIKY XeMITIOMUHEcHeHIH. Crie-
JIOBaTEIJILHO, B IPUCYTCTBUM KPHO3AIIUTHBIX BEIIECTB IPOHIC-
XOIUT IONOJIHUTENbHAst HeHTpanu3auus ADK.

W3BecTHO, UTO 030H pasiaraet 0JJHO- © MHOT0aTOMHBIE
CIIUPTBI 10 BOABI M yITIEKUCIIOTO rasza. Hanprmep, okucieHne
IIHIIEPHHA 030HOM IIPOUCXOIMT I10 CIEAYIOIIEH PeaKIiu:

CH,OHCHOHCH,OH + 70, - 3CO,+4H,0+70,.

Jpyrue KpuonpoTeKTOPHI TAaKXKe IMOBEPraroTcs riry0o-
KOH IeCTPYKIMHU MO IeHCTBUEM 030HA U IPYTUX aKTUBHBIX
¢dopm kuciopona. Ilpy peakuusax ¢ 030HOM IOTYHarOTCs
O30HM[BI, IPUYEM O30H MIPUCOETUHAETCS IO MECTY ABOHHON
cBs131. O30HUBL, KaK IPABUIIO, HEYCTOMYUBBI U JIETKO pa3iia-
raroTcsi BOJIOM.

Takum 00pa3oM, IKCHEPUMEHTAIBHO MOKa3aHO, YTO
kpuonporekTops! muneput u JIMCO oxa3bIBatoT aHTHOKCH-
JAHTHOE JIeHiCTBHE IO OTHOIIEHUIO K M1a3me KpoBu. [lomy-
YEHHbIE Pe3yJIBTaThl YKa3bIBAIOT Ha TO, YTO AHTHOKCHIAHTHOE
JICWCTBHE KPUOIIPOTEKTOPOB TPEOYET NAIbHEHILIET0 U3yye-
HHS C IIeTIBIO TPAKTHUECKOTO IPUMEHEHHS B KPHOOHOIOTHH.
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It is known that deep freezing is accompanied by acti-
vation of oxidative damage in living systems, that together
with mechanical damage and other mechanisms of cell
cryodamage induces additional decrease in their integrity
following cryopreservation [L.K. Thomson et al., 2009;
C. Tatone et al., 2010]. The decreased level of oxidative da-
mage provided by modified cryoprotective medium can be
one of the ways to raise bioobject cryoresistance [K. Kate-
pogu, 2012]. The research aim was to study antioxidant
effect of cryoprotectants DMSO and glycerol on human
blood plasma. The selection of blood plasma as the investi-
gated biological object was pre-conditioned by its simple
behaviour during freeze-thawing if compared with the cells,
and the observing is not complicated with such a phe-
nomenon as cell lysis. We used the method of luminol
dependent chemiluminescence and introduction of ozone
into the system as one of reactive oxygen species (ROS).

Luminol solution of 5x1075 M concentration was
supplemented by ozonized physiological saline and the light
sum was assessed (area under curve of luminescence burst).
Light sum of burst decreased after introducing blood plasma
into luminol solution, that could be explained by partial
neutralization of ROS by plasma antioxidant systems. Intro-
duction of cryoprotectants DMSO and glycerol caused an
additional decrease in light sum of chemiluminescence burst.
Therefore an additional neutralization of ROS occured in
the presence of cryoprotective substances.

Ozone is known to decompose mono- and polyatomic
alcohols to water and carbon dioxide. For instance, oxidation
of glycerol by ozone occurs as follows:

CH,OHCHOHCH,OH +70, - 3CO,+4H,0+70..

Other cryoprotectants are also exposed to deep destruc-
tion under effect of ozone and other reactive oxygen species.
The reactions with ozone result in appearance of ozonides
after binding of ozone to the double linkage site. Most
ozonides are non-stable and easily dissociated by water.

Thus, the experiments shown that cryoprotectants
glycerol and DMSO have antioxidant effect on blood plasma.
The obtained results indicate that antioxidant effect of
cryoprotectants requires the further studying aimed to
practical application of these properties in cryobiology.
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KoHcepBupoBaHne 6HOIOrHYECKUX CHCTEM C UCTIONIB30-
BaHMEM HHU3KHX TEMIIEpaTyp B MOCJIEIHHE JECSITUICTUS
noy4mio mupokoe pazsutue [A.M. benoyc, B.U. I'pumen-
ko, 1994]. HauanbHsIit 3Tanm KpHOKOHCEPBUPOBAHUS OHO-
00BEKTOB — HHKYOHPOBaHHE C KPHO3AIIUTHEIME CPEIaMH.
OTOT IpOIIECC MOKET BBI3BIBATH ONPEACICHHBIC H3MCHEHHS
B IPOCTPAHCTBCHHON OPTaHU3AIIH OEJIKOB, UTO OTPaKaeTCs
Ha uX TepMojieHatypanuy. OIHUM U3 IIPSIMBIX SKCIIEPHMEH-
TaNbHBIX MOIXO0B B UCCIIEOBAHUU TEPMOACHATYPAIIH
0eJIKOB sIBIsETCS TU(PepeHInaTBEHAS CKAHUPYIOIIas KaJlo-
PpUMETPUSL, TO3BOJISIONIAS OIICHUTH TEPMOJMHAMUICCKAC U
KUHETHYCCKHE MMapaMeTphl TUIABICHUAS MaKpPOMOJEKYI
[G. Bruylants, 2005]. OKCH3TUTUPOBAHHBIN TUIEPHH CO
CTeneHbIo nonumepusanui n =25 (09I ) — HOBBIA KpHO-
IPOTEKTOP HK30LEIUTIOJISIPHOTO JEeHCTBHSI, OKA3aBIIUN
XOPOIIUE Pe3yaBTaThI IPH KPHOKOHCEPBUPOBAHUHT IPUTPO-
uutoB uenoseka [A.M. Komnanuen, B.B. Yekanoga, 2012].
B Hacrosmeii pabote metogoMm aud G epeHInaTsHON CKaH!-
pyroIei KaJToOpIMETPHH Ha OCHOBE aHaJIN3a ITUKa MJIaBJie-
HUS IPOBENIEHO Uccnenosanue Bausaust OOI . Ha TepMo-
JMHAMHYECKHE U KHHETHYECKHUE TapaMeTphbl ACHATYPaLlH
reMornobuHa 4yenoBeka. KoHIIEHTpaIs KpHOMpOTEKTOpa
cocrasisuia ot 0 1o 50%.

TepMorpamMmel peructTpupoBanu Ha nuddepeHInatb-
HOM aT1abaTHIeCKOM CKaHUPYIOIIEM MHUKPOKATIOPHUMETPE
JACM-4 (Poccust). Obnacts ckaHupoBaHus — oT 25 10 90°C
pu U30BITOYHOM JaBieHuH 2,5 atM. CKOpOCTh Harpesa —
1 rpag/muH.

[pornecc nenaryparnwu remorioonna (HbA) HeA(I)6p?ZTI/I—
MBII U ONKCHIBAETCS ABYCTaIUHHON Moaenbio N - U-D,
BKJIIOYAIOMIEH JacTHYHOE 00paTUMOe pa3BOpaYUBaHHC
6emnxka (cTanust 1) u HeoOpaTUMYyTO IeHaTypanuio (cTaaus 2)
[P.S. Santiago, 2010]. Kunetndyeckuii aHaIu3 POBOIMICS
COITIaCHO METOJMKE, IPUBEICHHOI B JIUTEpaType AJs IMo-
JOOHBIX MoJieTiel feHaTyparmy OenmkoB [A. JIrobapes, 2000].

Hamwu Ob1H paccurTaHbl TEMIIEPATYPEL, KATOPUMETPH-
YEeCKHE IHTABITNH, a TAK)KE YHEPTUU aKTUBAIIIH IIPOIIecca
JeHaTypalyy reMorIoOnHa B 3aBUCUMOCTH OT KOHIICHTpa-
LMK KpHonpoTeKkTopa. [1okazaHo, 4To MOBbIIIEHHE KOHICHT-
pamun OOT" . B pacTBOpE reMOrIOOMHA IPUBOHT K TIOHH-
YKCHHUIO CTAOMITEHOCTH IIPOCTPAHCTBEHHOH CTPYKTYPHI OelI-
ka. [IpoBe/ieH CpaBHUTEIBHBII aHAIH3 BIMSIHAS Ha KOH(OP-
MAIMOHHYIO CTA0MIBHOCTE TEMONIIOOMHA KPHOTIPOTEKTOPOB
09I’ _,,u O3l _
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Preservation of biological systems using low tempera-
tures has been widely developed in the last decades
[A.M. Belous, V.I. Grischenko, 1994]. The initial stage of
cryopreservation of biological objects is incubating in
cryoprotective media. This process can cause some changes
in the spatial organization of proteins, reflected in their
thermodenaturation features. One of the direct experimental
approaches in the study of proteins thermodenaturation is
differential scanning calorimetry that permits to assess the
thermodynamic and kinetic parameters of macromolecules
melting [G. Bruylants, 2005]. Oxyethylated glycerol with po-
lymerization degree n=25 (OEG _,.) a new cryoprotectant
with exocellular affect, revealed good effect for the cryopre-
servation of human erythrocytes [A.M. Kompaniets,
V.V. Chekanova, 2012]. Differential scanning calorimetry was
applied to study the influence of OEG _,, on the thermody-
namic and kinetic parameters of the denaturation of human
hemoglobin on the basis of melting peak analysis.

Thermograms were recorded on a differential scanning
adiabatic microcalorimeter DASM-4 (Russia). Scan area was
from 25 to 90°C at a excess pressure of 2.5 atm. Heating rate
was 1 deg/min.

The process of denaturation of hemoglobin (HbA) is
irreversible and is described by two-stage model N _% U-D,
including the partial reversible unfolding of the protein
(Stage 1) and the irreversible denaturation (Stage 2)
[P.S. Santiago, 2010]. The kinetic analysis was carried out
according the technique reported for similar models of
proteins denaturation [A. Lyubarev, 2000].

We calculated temperatures, calorimetric enthalpies and
activation energies of hemoglobin denaturation depending
on concentration of cryoprotectant. It was shown that
increasing of OEG _,, concentration in hemoglobin solution
led to the decreasing of the stability of protein spatial
structure. Comparative analysis of the influence of OEG _,,
and OEG __, cryoprotectants on hemoglobin conformational
stability was also carried out.
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BnusaHue 3amMopaxmBaHUa Ha aHTUarperalMoHHble

CBOMCTBA QKCTPAKTOB NNaueHTbI
M.A. Bakapuyk

UHcmumym npobnem Kpuobuonoauu u kpuomeouyuHsl HAH YkpauHbl, e. Xapbkos

Influence of Freezing on Placenta Extract Anti-Aggregation Properties
M.A. Vakarchuk

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

[InamenTa 4emoBeka COAEPKUT OOJBIIOE KOIMUYECTBO
OMOJIOTMYECKH AKTHBHBIX BEIIECTB, KOTOPHIE OMPEACIISIOT
MIEPCIEKTHUBY UCIIOIb30BAHUS IUTALICHTHI M €€ SKCTPAKTOB.
OkcTpakThl uianeHTs yenoseka (OI1H) obnanaroT npoTuBo-
BOCTIAJIUTEIEHBIMU, UMMYHOCTHMYJIHPYIOIIUMH, perapa-
TUBHBIMH M JPYTUMH TEPANEeBTUYECKUMH CBOMCTBAMH.
B nocneanue rozs! [uIs OLEHKH OMOIOTHYECKON aKTHBHOCTH
Pa3IHYHBIX BELIECTB YaCTO UCIOIB3YIOTCS Pe3yIbTaThl HX
BIIMSHUS Ha OTIeNbHBIC KileTku. Hamprmep, cHIDKeHHe ypoB-
HS arperanuy TpoMOOIMTOB, BBI3BAHHOM aJpeHATNHOM,
CBA3BIBAIOT C MPOTHBOBOCIAIUTEIBHBIM JCHCTBHEM JIe-
KapCTBEHHBIX MpernaparoB. CyIecTBeHHBIMU OTPaHUYICHUS-
MH /7151 UCTIONIb30BAHNUS TKAHE! ITALeHTHI SBISETCS KOPOT-
KM CPOK XpaHEHUS U3-3a Pa3BHBAIOIIETOCs, 1aXKe B YCIIO-
BHUSIX THIIOTEPMHH, ayTOJIN3A, 4 TAK)KE U3MEHEHHE B CBSI3H C
9THM COCTaBa M CBOMCTB 9KCTPaKkToB. [[prMeHeHne MeTo10B
HU3KOTEMITEPAaTyPHOTO XpaHEHUs T03BOJISIET paclIMpHUTh
TIepCIEKTUBBI HCIIOJIH30BAHMS TKAHH IUIAIICHTHI B MEIHIIMHE.
OnHako Mporecchl 3aMOpaKUBaHUA-OTTAUBAHUS, a TAKKE
HHU3KOTEMITIEpaTyPHOTO XpaHEHUS MOTYT IPHBOJUTH K 3HAUH-
TEJBHOM TpaHCc(hHOpMAIK CBOICTB OHOIOTHYECKIX 00BEK-
TOB BCJIEJICTBHE KOH()OPMAIIMOHHBIX H3MEHEHU MaKpOMO-
JIEKYJI, @ TAKXKE TIOBPEXKICHNS KJICTOK TKaHH.

B nanHoi#1 paboTe 6bUT0 HCCIEIOBAHO BIUSIHUE 3aMOpa-
KUBAaHUSI-OTTAMBAHH HA CIIOCOOHOCTH SKCTPAKTOB IUIAIICH-
THI CHIDKATh arperamiio TpOMOOIUTOB.

OIMY nmomyyanu u3 mraneHTt (cpok 6epemenHocTr 40
HeJlelb) OT POJAMIBHUILL ¢ UX HH()OPMHUPOBAHHOTO COTIIACHST;
Iu1a3My, Ooraryio TpoMOOIUTaMH, MOTYYall U3 LEIbHON
kpoBu oHopoB-MyxunH (A (IT) Rh") mytem nentpudyru-
poBanus B TeyeHue 15 munyt npu 100g; spuTpoLUTHI
YyeloBeKa — U3 IeJIbHON JOHOPCKOM KpoBHU (My>kunHBI AB
(IT) Rh*) ¢ momorupto neHTpudyrupoBaHusl ¥ OTMBIBAHUS
(HU3HOIOTHYECKIM PACTBOPOM.

s uccnenoanus BnustHusA O11Y Ha cTeneHs arperarum
TPOMOOITUTOB TIa3MYy, OOTaTy0 TPOMOOIIUTAMU, THKYOHPO-
Bayy B TeueHue 10 muH ¢ D114 (13 cBexel IUIaIieHTHI U I1a-
LIEHTHI I10CIIE 3aMOPaKMBAHNA-OTTANBaHUSI ) WJIH OTACIIBHbI-
MU ppakusamu pu Temneparype 37°C. ITocne yero k skc-
MIepUMEHTAJILHBIM 00pa3iiam J100aBIIsIH aJpPEHAINH B KOH-
neHTpanuy S MM. YpoBeHb arperaiy TpoMOOINTOB OMpe-
JETSUTH CHEKTPOPOTOMETPHUUESCKY Ha JUTMHE BOIHBI 650 HM.

VYcraHoBiieHo, yTo 3amopaxuBanue 10 —20 u —196°C u
HOCJIeTyIoIIee OTTANBaHNE HE IPHUBOAMIIN K TIOTEPE CBOIMCTB
OITY u otaenbHBIX Gpakuuil CHUXKATH CTEINEHb arperaluu
TPOMOOLIMTOB IO CPAaBHEHHIO CO CBEXKHM dKCTpakToM. Kpo-
Me€ TOr0, ObIIIH BBISIBIICHBI (PPAKIMH SKCTPAKTA C YKA3aHHBIMU
CBOWCTBaMH.
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Human placenta and its preparations are of prospect
for application in clinical practice due to a high concentra-
tion of bio-active substances. Human placenta extract (HPE)
is known to have anti-inflammatory, immune-stimulating,
repa-rative as well as other therapeutic properties. Different
biological models are used in order to assess biological ac-
tivity of various bioactive substances. Among them is the
reducing of platelet adrenalin induced aggregation may
testify to anti-inflammatory effect of the preparation. A major
barrier for clinical usage of placental material appears to be
a short admissible period of time between procurement and
application of the material, due to autolysis occurring even
under hypothermic storage of the tissue, as well as following
changes in composition and properties of the extracts.
Application of low temperature preservation would allow
to widen the prospects of application of placenta tissues.
However, freeze-thawing process as well as low temperature
storage may lead to significant alterations of biological
object properties due to macromolecule conformational
changes and tissue cell damage.

The research aim was to investigate the freeze-thawing
influence on ability of HPE to reduce platelet aggregation.

HPEs were obtained from placentas (40 weeks of ges-
tation term), derived from maternity patients after their infor-
med consent. Platelet rich plasma was procured from whole
blood of male donors (AP (II) Rh*) by means of centrifuga-
tion at 100g during 15 min. Human erythrocytes were obtai-
ned from whole donor blood (male AB (II) Rh") by centri-
fugation and washing with physiological solution.

In order to investigate the effect of HPE on platelet
aggregation, platelet rich plasma was incubated for 10 min
with HPE (from fresh or frozen-thawed placenta) or its
isolated fractions at 37°C. Thereafter the specimens were
supplemented with adrenalin of 5 uM concentration. Level
of platelet aggregation was measured spectrophotometri-
cally at 650 nm.

It was found that freezing down to —20°C and —196°Cand
following thawing did not change the ability of HPE and
separate fractions to decrease the platelet aggregation com-
paring to the fresh extract. The extract fractions possessing
such properties have been found.
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ApanTuUBHbLIN OTBET Ha OKUCIIUTESIbHbLIA CTPECC U YCTOMYMBOCTb

K XON1040BbIM BO3AEUCTBUAM ApoxKken Saccharomyces cerevisiae
W.IM. Nopsayas

UHcmumym npobnem kpuobuosozuu u kpuomeduuyuHbl HAH YkpauHbi, 2. Xapbkoe

Adaptive Response to Oxidative Stress and Resistance

to Cold Exposures of Saccharomyces cerevisiae yeast
I.P. Goriachaya

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

CnocobHOCTh Npoxxkeit Saccharomyces cerevisiae
aJanTaiy U UX OTBET HA XOJOIOBOU M OKUCIUTEIBHBINA
CTpecc MPENCTABILIIOT HHTEPEeC A (papMareBTUIecKoi, Me-
JTUIIMHCKOU, TUIIEBON MPOMBIIIIICHHOCTH U JJTs1 OHOTEXHO-
JIOTHH, CBSI3aHHBIX C (PEPMEHTATHBHBIMH IPOILIECCAMHU.
Lenpro naHHON pabOTH OBLIO HCCIIEOBAHUE CIIOCOOHOCTH
KIIETOK S. cerevisiae IPOTHUBOCTOSATH ACHCTBHIO 030HA, KaK
OJTHOM U3 aKTUBHBIX (HOPM KHCITIOPOIa, ¥ BIHUSHUSA 00paboTKH
KJIETOK 030HOM Ha ITOBPEKICHHE MEMOPaH IPH 3aMOPaXKH-
BaHUH-OTOrpeBe. Peakiuio KJIeTOK Ha 030H PErHCTPUPOBAIN
METO/IOM XEMHUIIIOMHHECLEHIMH, TIOBPEKICHHE MeMOpaH —
MeToziaMH ()ITyOpeCEeHTHONH MUKPOCKOIIUH U UTO(ITyOpH-
METPHUH C UCIOJIb30BaHuEeM (TyopeciieHTHOro 30H1a K 8-
3010 («SETA BioMedicals», CILIA).

'YcTaHOBIIEHO, UTO TT0 XapaKTepy PeaKIiu KICTOK S. cere-
Visiae Ha 030H MOYKHO BBIJICITUTH TPH TUAIIA30HA [103: HI3KHE
(1,3-4,2)x10""7 Mo O, /x11.; cpennue (4,2-24)x10""7 Monb
O,/kx1.; BbIcOKHE — Gonee 30x107" monb O, /kn. Knerkn
S. cerevisiae, 00pabOTaHHBIC 030HOM B HI3KHX J103aX (OKOJIO
10" moutb O, /K1), JTydIlie BOCCTaHABIMBAKOT CBOU TTOKa3aTe-
JIM JIeJIEHHsI M pOCTa IoCJIe 3aMOpaXuBaHus-oTorpesa. Jleii-
CTBHE 030Ha MO’KHO OOBSICHUTH OTBETHOM peaxuyei 5kuBon
CHCTEMbI HA HU3KHUE JI03bI Pa3paXKUTeNs, TAK HA3bIBACMBIM
ropme3ucoM. B nuamnazone cpenHux 103 HaOmonaercs oopa-
TUMOE TOPMOKCHHE ACTICHUS U POCTA KIIETOK, TIPU BBICOKHAX
JI03aX — alOITO3 M HEKPO3 KIICTOK.

it 00BsICHEHUS OTIIMYHIA ICHCTBUS 030HA Ha KJICTKHU B
Pa3HBIX J103aX UCCIEIOBAIN OOIIYI0 aHTHOKCHIAHTHYIO
AKTUBHOCTH KJIETOK KaK ITOKa3aTeNIb CIOCOOHOCTH KIIETOK
MIPOTHBOCTOSTH BIUSTHHUIO AKTUBHBIX (POPM KHCIOPO/A.

B cycneH3uio KIeToK BBOJMIIM MOPIHMU 030HA B 103€
3%107"7 monw/ki1. [Tocie BBeIeHHUsI KaKI0M TIOPIIUH PETUCT-
PpHpOBaach BCIbIIIKA XeMUTIOMUHECHEHIIMU. AMIUTUTYIa
KaKJI0H BCIIBIIIKK HE U3MEHSUIACh, II0KA CyMMapHasi 1032 BBe-
JICHHOTO 030Ha He jocTurana okoio 10716 mons/ki. [pu yBe-
JTMYEHUH CYMMapHOH 710361 030Ha Bhimie 1,62%1071¢ Momb/Ki1.
HaOITIONANIOCh CHIKCHIE aMIUTUTYIIBI KXKTOU TIOCIICTYFOIICH
BCIIBIIIIKA XEMILTFOMAHECIICHITIH BILTOTB JIO TIOJTHOTO ACYe3-
HOBCHUS JTIOMIHECIICHTHOTO OTBETA KIICTOK Ha 030H.

[TokazaHo, 9TO yCTOHYMBOCTP KIICTKU K ACHCTBHIO 030HA
MIPOSBIISIETCS TIPH TAKOH CTETIEHN OKCHATUBHOTO CTpecca,
TIPH KOTOPOI pecypchl CHCTEMBI aHTHOKCHIATHOM 3aIlIATHI
He MCYEpIIaHbl U KJIETKa CIIOCOOHA HEHTPaIn30BaTh U30bI-
TOYHBIA UHIYKTOP OKCHIATHBHOTO CTpecca.
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Ability of Saccharomyces cerevisiae yeast to adaptation
and their response to cold and oxidative stress is of interest
for pharmaceutical, medical, food industries and biotechno-
logies associated with the enzymatic processing. The re-
search aim was to study the ability of S. cerevisiae cells to
resist the effect of ozone as one of reactive oxygen species
as well as how treatment of cells with ozone affect mem-
brane damage during freeze-thawing. Cell response to ozone
was recorded by chemiluminescence method. Membrane
damage was assessed by fluorescent microscopy and flow
cytometry using fluorescent probe K8-3010 (SETA Bio-
Medicals, USA).

We have revealed that by the responce of S. cerevisiae
cells to ozone could be divided to three dose ranges de-
pending on the character of reactions: low doses (1.3—
4.2)x10"""mol O /cell, medium doses (4.2-24)x10""" mol O /cell
and high ones — more than 30x10~'" mol O,/cell. In case if
S. cerevisiae cells were treated with ozone in low doses
(about 107" mol O,/cell) its division and growth after freeze-
thawing were restored better. Ozone effect could be explai-
ned by the response of living system to low doses of irritant,
what is referred to as ‘hormesis’. Within the range of medium
doses we observed a reversible inhibition in division and
growth of cells, when high doses were applied the apoptosis
and necrosis of cells were found.

To found out the differences in ozone effect on cells
between different doses we investigated general antioxidant
activity of cells as a measure of cell ability to resist the
action of reactive oxygen species.

Cell suspensions were supplemented by ozone portions
in dose of 3x10-7 mol/cell. After administration of each por-
tion the burst of chemiluminescence was recorded. Ampli-
tude of each burst was not changed until total dose of intro-
duced ozone reached the value of about 10-'° mol/cell. When
the total dose of 0zone was higher than 1.62x10-'* mol/cell
we noted the decrease in amplitude of each following chemi-
luminescence burst until complete disappearance of lumi-
nescent cell response to ozone introduction.

We have shown that resistance of the cells to ozone
effect was manifested at such degree of oxidative stress
when the resources of antioxidant defence system were not
exhausted and cells were able to neutralize an excessive
inducer of oxidative stress.
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PepMeHTaTUBHbIE CBOMCTBA UMMOOUIIN3OBaHHbIX Ha 3HTepoCcopOeHTax

NPOOMOTUKOB NOCIEe HU3KOTEMMNEepPaTypPHOro XpaHeHus
O.M. BabuHey,
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Enzymatic Properties of Probiotics Immobilized

on Enterosorbents after Low-Temperature Storage
O.M. Babinets

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

Js mpo(MIaKTUKY ¥ KOMIUIEKCHOTO JICUCHHsSI JHC-
01030B KHIIEYHNKA TPUMEHSIIOT TPOOHOTHYECKHE TIpeTa-
Pparthbl, cpear KOTOphEIX HanOoee 3P PpeKTHBHEI CHHOHMOTHKY.
Bonpmioil uHTEpEC yHEISIOT pa3paboTKe CHHOMOTHKOB C
NPUMEHEHUEM MMMOOMIU3AIMA MUKPOOPTaHM3MOB Ha/B
pa3nu4HbIX HocuTesiX. PaHee HaMu OBLIO TIOKA3aHO, YTO
NpOOUOTHKY, UMMOOHIM30BaHHBIE HA YIIIEPOICOIEPIKAIIUNX
SHTEpOCcOpOeHTax, cmocoOCTBYIOT GoJiee ObICTPOMY | d(h-
(EeKTHBHOMY BOCCTAHOBJICHHIO MUKPO(IIOPHI KMIIICYHUKA
1 3pajIMKaliy NaTOTeHHBIX MHKPOOPTaHU3MOB IIPH IKC-
MIEpUMEHTAIBHOM XHMHOTEPANeBTUIECKOM IUCOM03e.
[TpobroTnueckne MUKPOOPTaHN3MBI JIOJKHBI HMETh TEXHO-
JIOTMYECKHE XapaKTePHUCTHKH, B YaCTHOCTH 3TO (hepMEHTAIIHS
1 aCCUMIISIIIUS Pa3JInYHBIX YIJIEBOJOB, KUCIOTOOOPa30-
BaHMe. JlaHHbIC XapaKTEpUCTHUKH NMMOOMIN30BaHHBIX Ha
3HTEpOCOpPOEHTAaX MPOOUOTHUKOB paHee HE U3ydalIu.

[enbto nuccneoBanus SBISUIOCH U3yUEHHE CIIEKTpa U
MHTEHCUBHOCTH ()epPMEHTALINH 1 ACCUMUIISLIUH YIIIEBOLOB
KOMILJIEKCAMHU «HOCHTEIb-KIIETKH» MOCJIe XPAaHCHUS NpU
temmneparypax —20, —80, —196°C. O0bekTaMu UCCIIETOBAHNS
Obinu npoxxu Saccharomyces boulardii, 6akTepun
Bifidobacterium bifidum JIBA-3 u Lactobacillus bulgari-
cus 1203501, nMMoOMIN30BaHHBIE HA SHTEPOCOPOCHTAX
«Copbexc» n «CYMC-1». NU3yuanu dhepMeHTaTHBHBIC
CBOWCTBA N30JIMPOBAHHBIX KOMIUIEKCOB «HOCHTENb-KIETKI,
TIOJTyYEHHBIX 110 pa3paboTaHHOMY HaMH paHee MeTory. Dep-
MCHTATUBHEIC CBOWCTBA OakTepuid B. bifidum v L. bulgaricus
OTIpeNIeIsUIN C TIOMOIIBbI0 KoMMepueckux Habopos API 50
CHL («bioMerieux», [Tonbuia), a S. boulardii — API-ZYM
(«bioMerieux»). Kucimoroobpasyroryto akTHBHOCTh OaK-
Tepuit ucciienoBay o merony TepHepa.

BbL10 ycTaHOBIICHO, YTO MOCIIE XPaHEHHUS ITPU YKa3aHHBIX
TeMIepaTypax B TeUeHHE 6 MecseB (CpOK HaOMOneHN)
CTIEKTPBI (pepMEHTAINH 1 ACCUMUJISLINN YIIICBOJIOB HE H3Me-
Hsuuck. [ocne xpanenus npu —80 1 —196°C nokasareny uH-
TEHCUBHOCTH KHCJIOTOOOpa30BaHMsl, pepPMEHTAINHN U aCCH-
MWISILIUH YIJIEBOZOB HE OTIIMYAINCH OT HCXOIHBIX TTOKa3a-
Tenei, a nocne xpaneHus npu —20°C HeTOCTOBEPHO CHIKA-
JINCb.
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Prophylaxis and complex treatment of intestinal dysbio-
ses usually involves variety of probiotics, the most effective
among which are synbiotics. Of a great interest is the deve-
lopment of synbiotics using immobilization of microorga-
nisms on/in different carriers. Recently we have shown that
probiotics immobilized on carbon enterosorbents contribute
to more rapid and effective recovery of intestinal microflora
and eradication of pathogenic microorganisms at experimen-
tal chemotherapeutic dysbiosis. Probiotic microorganisms
should possess technological characteristics, in particular
fermentation and assimilation of various carbohydrates and
acid production. These characteristics of probiotics immo-
bilized on enterosorbents have not been studied yet.

The research aim was to analyze the spectrum and
intensity of fermentation and assimilation of carbohydrates
by carrier-cells complexes after storage at—20,—80,—196°C.
Research objects were Saccharomyces boulardii yeast,
Bifidobacterium bifidum LVA-3 bacteria and Lactobacillus
bulgaricus 1703501 immobilized on enterosorbents Sorbex
and SUMS-1. We studied enzymatic properties of isolated
carrier-cells complexes derived by developed method.
Enzymatic properties of B. bifidum and L. bulgaricus
bacteria were determined with commercial kits API 50 CHL
(bioMerieux, Poland), and S. boulardii were assessed with
API-ZYM (bioMerieux). Acid-productive activity of bacteria
was studied by Turner’s method.

We have found that storage under the mentioned tempe-
ratures during 6 months (observation term) did not changed
the spectra of fermentation and assimilation of carbo-
hydrates. Storage at —80 and —196°C the intensities of acid
production, fermentation and assimilation of carbohydrates
were not changed if compared to the initial indices, and
after storage at —20°C were insignificantly decreased.
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BnusaHue putmMmnyeckoro akcTpemanbHoro oxnaxaeHus (—120°C)
M sapocoaepXalmx KrneTok KopaoBou KpoBU Ha PYHKLMOHANbHOE COCTOsIHME

CUCTEM HENPOrymMopanbHOW perynsiLuum y MosoabliX U CTapbiX KpbIC
HO.B. PygHeBa, B.I. Babuiuyk, E.A. YepHsaBckas

UHcmumym npobnem kpuobuosozuu u kpuomeduyuHbl HAH YkpauHbi, 2. Xapbkoe

Effect of Rhythmic Extreme Cooling (-120°C) and Cord Blood
Nucleated Cells on Functional State of Neurohumoral Regulation

System in Young and Old Rats
Yu.V. Rudnyeva, V.G. Babiychuk, E.A. Chernyavskaya
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Baxxneiime# couuaibHOW M MEIUKO-OHOIOTHYECKON
MIpoOIEMOii SIBIISICTCS IPEXKIEBPEMEHHOE CTapeHHe Opra-
HU3Ma 4yenoBeka. OfHa U3 MIaBHBIX 33/1a4 NPAKTHYECKOTO
3/IpaBOOXPAHEHHS — IOUCK METOJIOB, CIIOCOOHBIX IOBBICUTH
WHIANBUYaJbHYIO YCTOMYMBOCT OPraHU3Ma B MOXKHIIOM
BO3pAacTe K Pa3BUTHIO COITYTCTBYIOIIUX CTAPECHUIO 3a00IeBa-
HuH. C MOSBIICHHEM aJIcKBAaTHONH MEIHMIIMHCKON TEXHUKH
MOSBIJIACH BO3MOYKHOCTH JIJIs TEPANIEBTUYECKOTO TPUMEHE-
HUS 3KCTpeMaibHO HU3KHUX Temmeparyp (—120°C) [A.T.
uman u ap., 2001]. YecrnemHoe pa3BuUTHE KIETOYHO-
TKaHeBoM Teparnuu [L. Roccanova, P. Ramphal, 2003] otkpbi-
BaeT HOBBIC NEPCIIEKTUBHI Il MEANIMHEL L{enbio paboTs
OBIJIO M3YYHUTHh BIUSHHE PUTMUYECKHUX SKCTPEMaJIbHBIX
X0JI0110BBIX Bo3zeicTBuii (POXB) 1 npenapara sapocoznep-
xanmx kietok koprosoit kposu (ICK KK) Ha cocrosiHue
BEr€TaTUBHOM PEryJsAIIH CEPACIHOTO PUTMA Y MOJIOABIX U
CTapbIX KPBIC.

HccnenoBanus npoBOAMIN Ha OEIIBIX MOJIOIBIX U CTAPBIX
0eCIIOPOIHBIX KPBICaX-caMIfax (Bo3pact 6 u 28—30 mecs1ieB).
Kaxxnas Bo3pacTHas rpyIina >KHBOTHBIX ObljIa pa3zesieHa Ha
JIBE MOATPYIIIBL: IepBasi — MHTAKTHBIC; BTOPasi — )KUBOTHBIE,
KoTOpbIM npoBovI POXB (B KproKaMepe) 1 BBOIMIIH Ipe-
napat SICK KK. bsuto mpoBesieHo 9 ceaHCOB OXJTa)I€HUsI 10
2 munyTsI Ipu —120°C. KpnokoHCcepBUpOBaHHBII Npenapar
SICK KK BBOMIM mociie 6- u 9-i mpoueypbl OXJIaKISHHSL.
CocTosiHIE BET€TaTHBHOT'O CTaTyca OpraHu3Ma KpbIC OL[CHH-
BaJIK ¢ HOMOIIbH0 IiporpaMmel «ITom-Criektp-Putm» nocie
3-, 6- 1 9-ro ceanca POXB, a Taxoke uepe3 HeleIo U MeCI]
nocie BBeacHns SICK KK.

'YCTaHOBJIEHO, YTO Y KOHTPOJIBHBIX CTAPBIX KUBOTHBIX 3HA-
YeHUs 0011l CIIeKTPaIbHOW MOIIHOCTH HEHPOryMOpaib-
Ho¥i perymnsaun (TP) 6p111 HIKe, UeM y MOJIOABIX. Y KpBIC
nocie 3- 1 6-i mpouenypsl OXJIaXaeHHs Toka3aTenu TP 3Ha-
YHUTETHFHO BO3PACTAJIN I10 OTHOIIEHHIO K KOHTpoito. Ha ¢one
aKTUBAIlMHM T'YMOPAIBHOTO 3BEHA PETY/SIMH MOBBIIIAICS
TOHYC CHUMIIaTHIECKOTO 1 TapacHMIIaTHIECKOTO OTAENIOB Be-
retaTuBHOM HepBHOM cucteMsl (BHC). V xuBOTHBIX, OTY-
yuBmuX 9 ceancoB POXB B couetanuu ¢ BBeaeHuem SICK
KK, B ctpykType TP npeobiagana ak THBHOCTB ITApACUMITATH-
yeckoro otnena BHC. IIpoBeneHHbIi aHanu3 3KCIIepUMeH-
TaJIbHBIX JaHHBIX 110 coyeTaHHoMY BinsgHUI0 POXB n SICK
KK B oTanieHHbIe CPOKH HAOTIOACHNS IOKA3aJ CyIECTBEH-
Hoe yBenndeHue TP Kak 1o OTHOIIEHHIO K KOHTPOIIO, TaK 1
0osiee paHHUM CPOKaM 3a CYET MOBBIIICHHUS aKTHBHOCTHU
BEreTaTUBHBIX IIEHTPOB M T'yMOPAIBbHOTO 3BEHA PETYIISAIIH.

TaxkuM 00pa3om, MOKHO ITPEIIOJIOKUTD, YTO COUETaH-
Hoe npumeHenne POXB u SICK KK crioco6Ho 3HaYUTENEHO
TIOBBIIIATH A1 TAllMOHHBIE BO3MOKHOCTH OpraHM3Ma He3a-
BHCHMO OT BO3pacTa JXMBOTHBIX U Oyiarozaps o01iemy cre-
IU(pHUIECKOMY BO3ICHCTBHIO HA TOMEOCTATHIECKUE PETYIIS-
TOPHBIE CUCTEMBI.

npobnembl Kpuobuonorum 1 KpuomeaULINHbI
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The most important social, medical and biological
problem is the premature aging of the human organism. One
of the main tasks of practical public health care is the search
for methods capable to increase an old organism individual
resistance to the development of age-related diseases. Emer-
ging of appropriate medical technology provided the possi-
bility of the therapeutic application of extremely low tempe-
ratures (—120°C) [A.G. Schiman et al., 2001]. Successful
development of cell and tissue therapy [L. Roccanova,
P. Ramphal, 2003] is extremely promising for medical
purposes. The aim of this study was to assess the effect of
rhythmic extreme cold exposures (RECEs) and the prepara-
tion of cord blood nucleated cells (CB NCs) on the state of
the vegetative control of cardiac rhythm in young and old
rats.

The studies were performed in young and old breedless
white male rats (age of 6 and 28—30 months). Each age group
of animals was divided into two subgroups: the first comp-
rised intact animals, the second was the animals who re-
ceived RECEs (in cryochamber) and were injected the
preparation of CB NCs. Animals were cooled (at —120°C)
totally 9 times, and 2 minutes each. Cryopreserved prepa-
ration of CB NCs was injected after the 6™ and 9" cooling
procedures. The state of vegetative status of rat organisms
was evaluated using the Poly-Spectrum-Rhythm software
after the 3%, 6%, 9" RECESs session, as well as one week and
one month after injection of CB NCs.

It has been found that the values of the total spectral
power of neurohumoral regulation (TP) in the old control
animals were significantly lower than in the young rats. In
rats after the 3™ and 6" cooling procedure the TP indices
were significantly higher comparing to the control. On the
background of activation of humoral regulation there was
increased sympathetic and parasympathetic tone of vege-
tative nervous system (VNS). The animals, underwent 9
sessions of RECEs combined with the injection of CB NCs,
showed the prevailence of activity of VNS parasympathetic
division in the structure of TP. The analysis of experimental
data of the combined effects of RECEs and CB NCs during
long-term observation showed more significant increase in
TP in comparison to the control as well as to the previous
periods, due to increased activity of the autonomic centers
and humoral regulation.

Thus, we can assume that the combined use of RECEs
and CB NCs could improve significantly an organism
adaptive abilities, regardless of animal age due to general
specific effects on homeostatic regulatory systems.
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Criteria of Laboratory Indices During General Air Cryotherapy
E.V. Pavlova

Medical Rehabilitation and Diagnostic Center of the Ministry of Health Care of Ukraine, Donetsk, Ukraine

B nocneanue roapl 3HaYUTENBHO OONblLIIEe BHUMAHKE
yaensercs MeToauke obeit kpuorepanuu. C nporpeccom
HayKH XOJIOJI C YCIIeXOM MPUMEHSIIOT JJIS JICUSHHSI MHOTHX
3abonesanuii [B.U. ['pumenko, 1974]. Kprorepanus cBonm
JIe4eOHBIM BO3ACHCTBHEM 00s3aHa aKTHBALIMH 3AIUTHON
peaxIyy 4eJI0BEUECKOTO OpraHn3Ma Ha pe3Kkoe U3MEHEHHE
OKpY Karollel Cpepl: THIOTEPMHUS ITPOBOLUPYET MO3T Ha
3aIlyCK 3aIIUTHBIX MEXaHU3MOB, TEM CAMbIM CTHUMYJIHUPYS
paboTy IMMyHHUTETA.

Mamepuanst u memoOsi. ViccnenoBanne NpoBeIeHO Ha
6aze I'Y «HIIM PIIl M3 VYkpauHbl» C HCIOIH30BAaHUEM
kpuokameps! «Zimmer Medizin Systeme» (I'epmanus), B ko-
Topoit mocturaercs remneparypa—110...—113°C. Kypc kpuo-
Tepanuu cocTaBisul 20 ceancoB. B nccnenoBaHmy NPHHSIH
ydactue 65 yenoBek: 43 »xeHmuHb (66%) 1 22 My>KYUHBI
(34%) Bozpactom 3650 ner. Ilepen HadamoM KpHOTEpauu
1 TI0CJIe OKOHYAHUSI Kypca HMpPOBOIMIACH KOMIUIEKCHAs
OLICHKA JJA0OPATOPHBIX MOKA3aTeNeH.

Pesynomamul. Ha 0OCHOBaHWMM TIOJTyYEHHBIX aHAJIN30B
KPOBH IOCJIE Kypca 00IIel KpHOTepaiy YCTAaHOBIICHBI yBe-
JIMYEHNE YUCIIa SPUTPOLUTOB M KOHIIEHTPANHs B HUX TEMO-
MI00MHA, YMEHBIIICHHE KOTMIECTBAa TPOMOOIIUTOB, CHIKE-
He COD 1o CpaBHEHUIO C TIOKA3aTENAMH 10 KPUOTEPAITHH.
N3ydeHrne 6MOXMMHUYECKUX MOKa3aTeneld KPOBU BBISBHIIO
JIOCTOBEPHOE CHI)KEHHE YPOBHS O0IIET0 X0JIeCTeprHa, caxa-
pa KpoBH, TPUTIHIICPHIOB, B-munonporennos. [Tokasarenu
KOAryJorpaMMmel 1ociie Kypca o0Iiei Kpuorepanuy N3MeHH-
JIUCH CIEIYIOMMM 00pa3oM: CHA3MWIICSA YPOBEHb (PHOPHHO-
reHa ¥ IPOTPOMOWHA, JOCTOBEPHO YBEIMUMIOCH AKTHBHPO-
BaHHOE BpeMsl peKaIbIN(UKALMN, TOHU3WIACH TOJIEPAHT-
HOCTB IUIa3MBbl K TeNapHuHy. McciienoBanne UMMYHOJIOTH-
YEeCKMX ITOKa3aTeJIel BBISBIIIO IIOCTETICHHOE CHIKCHHE
YPOBHSI KOPTH30J1a, YBEIMYCHHE KOJINYECTBA UMMYHHBIX
ki1eTok (T- u B-muM¢o1uToB), IpeBbilIeHne HCXOAHBIX 3HA-
yeHu cpenHero conepxanus IgA, [gM B CBIBOPOTKE KPOBH
o0cremyeMbIX.

Buisoow:. Ilox neficTBueM X0J10/1a B OpraHn3Me IMpOHCXo-
JIUT CTUMYJISINS 3aLUTHBIX CUCTeM opraHmsMa. [ loBbImenune
koHUeHTpauuu IgA, IgM cBUIETENBCTBYET O PEaKUU UM-
MYHHOH CHCTEMBI Ha TEMIIEPATYPHBIH CTpecc, IPOSIBIISIO-
melcsl B TEHACHIMN K HOPMaJIM3AMH KOJIWYECTBEHHOTO
cooTHoIeHus mynoB T- u B-mumdornmroBs. [Jaxke kpaTtkoBpe-
MEHHOE BO3/IeiCTBHE HA OPraHNU3M SKCTPEMaJIbHO HU3KOH
TEMIIEpaTypbl BOCIIPHHUMAETCS KaK MOLIHBIN CTPECC, KOTO-
PBIi MOOMIIM3YET U yCUIIMBAET BCE 3aIUTHBIE (DYHKIINH, aK-
TUBU3UPYET OMOXMMHUYECKHEe M UMMYHHBIE peakiu. [lo-
CTETIEHHOE CHIKCHHE YPOBHS KOPTH30J1a B KPOBH MAIUCH-
TOB CBHJIECTEIILCTBYET O CHIKEHHH CTpecca, a Takxke 00 aarl-
TaIlUU OpraHU3Ma YeJI0BeKa K IKCTPEMaNbHO HU3KOH TEM-
nepartype.
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Methods of general cryotherapy are getting greater
emphasis nowadays. Progress of science contribute to
successful application of cold for treating many diseases
[V.I. Grischenko, 1974]. Curative effect of cryotherapy is
due to activation of protective response of human organism
onto a sharp changes in environment: hypothermia pro-
vokes brain to initiate protective pathways, thereby stimu-
lating the immune activity.

Materials and methods. The study was performed at
the base of Scientific and Practical Medical Rehabilitation
and Diagnostic Center of the Ministry of Health Care of
Ukraine using cryochamber Zimmer Medizin Systeme (Ger-
many) with low temperatures of —110...—113°C. Cryotherapy
course made 20 sessions. The research involved 65 persons:
43 women (66%) and 22 men (34%) of 3650 years. Prior to
cryotherapy and after finishing the course the laboratory
tests were performed.

Results. Basing of the blood counts we revealed the rise
in the number of erythrocytes and concentration of
hemoglobin, reduction of the number of platelets, reduced
erythrocyte sedimentation rate after general cryotherapy
course. Analysis of blood biochemical indices revealed a
statistically significant decrease in the level of total choles-
terol, blood sugar, triglycerides, B-lipoproteids. Coagulo-
gram indices after general cryotherapy changed in the
following way: fibrinogen and prothrombin levels were
reduced, activation time of recalcification was significantly
increased, plasma tolerance to heparin was reduced. Esti-
mation of immunological indices revealed gradual reduction
of cortisol level, increased number of immune cells (T- and
B-lymphocytes), average content of IgA, IgM in patients’
blood serum also exceeded the initial values.

Conclusion. Cold effect on an organism stimulated its
protective systems. The rise in the concentration of IgA,
IgM testified to a response of immune system to temperature
stress, that was manifested in the tendency to normalizing
of quantitative ratio in the T and B cell pools. Even short-
time effect of extremely low temperature on an organism
was recognized as a powerful stress, mobilizing and increas-
ing all protective functions, activating biochemical and
immune reactions. Gradual reduction in cortisol level in
patients’ blood testified to a decreased stress as well as to
adaptation of human organism to extreme low temperature.

npobnembl Kpuobuonorum 1 KpuomegULINHbI
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E>xeroHO COTHU THICSY YENIOBEK YMUPAIOT OT MH(papKTa
MHOKaplla U WHCYJIbTa, KOTOpbIe Pa3BUBAIOTCS Ha (OHE
THITOKCHYECKOTO MIOBPEXXICHHUS KIETOK FOJIOBHOTO MO3Ta U
cepaua. Benymie MequumHCKIE OpraHU3auy MUpa BKITIO-
YHJIM TEPaAIeBTUIECKYIO THITOTEPMHIO B TPOTOKOJIBI pEaHH-
Maruu OOJIbHBIX KaK OCHOBHOM 3()(heKTHBHBIH METO]] Kap-
no- u Heliponporekim [A. Schneider, 2006].

enb paboThl — M3yueHHUE FIEKTPOKapAUOTrpadhuIecKix
TIOKa3aTeseH B yCIOBUSX THIIOTEPMUH.

Pabora npoBeziena Ha 15 6ecriopoIHBIX KpbICax-caMIiax,
pas3zieNeHHbBIX Ha 2 TPYyMIIEL: HOPMOTEpMHUS (KOHTPOJIB) — 5
JKUBOTHBIX ¥ TUTIOTepMUs — 1 0 5kuBOTHBIX. CHCTeMa 7151 MH-
JYKIMU TUTIOTEPMUH COCTOsITa U3 eMKOCTH ¢ 40%-M oxJtax-
JCHHBIM PaCTBOPOM 3THIIOBOTO criipTa oobemom 1000 M,
BOPOTHHKA, OXBATHIBAIOIIETO YaCTh ['OJIOBHI U IIIEH (BOKPYT
MarucTpanbHBIX COCYIOB), U EMKOCTH U1 cOopa XJ1ai0areH-
Ta. DKCIepUMEHTaIbHbIC )KUBOTHBIC HAXOIWIJINCH O] NH-
TTALIMOHHBIM HapKo30M B TeueHue 60 MuH. M3mepsu pek-
TaJIbHYIO0, THMITAHMYECKYIO 1 JIOKAIBHYIO TEMIIEpaTypy KO-
’KH BOPOTHUKOBOH 30HBL. TeMnepaTrypHble IOKA3aTeNIN PErk-
CTPHUPOBAJIH C TIOMOIIBIO IN(POBOTO IEKTPOHHOT'O TEPMO-
metpa MP 707 u 2-xanansaoro USB ociimsiorpada c repmo-
napamM. DJIEKTPOKapAHNOrpaMMbl PETHUCTPUPOBAIU HA
anmapaTHO-IporpaMMHoM KoMIniekce «IlomucekTp-8/By»
(Poccus).

B KOHTpONIBHOH IpylIe IpU BBEIECHUU KUBOTHOIO B
HapKO3 M HaXOXICHHWU B TedyeHne 60 MHUH MOA HapKo30M
peKTapHas TeMIepaTypa cHikanacs ¢ 34,5 no 32°C, Tumna-
Hu4eckas — ¢ 35 1o 30°C, reMneparypa Ko>ki BOPOTHUKOBOH
30HbI — ¢ 32 10 30,5...31°C. B rpynmne runotepMuu moka-
3aTeNv Pa3HOCTH TeMIIEpaTyp BOPOTHUKOBOH 30HBI U TEMITE-
partypbl caMOil BODOTHUKOBOW 30HbBI HAXOAMJIUCH B ITpeienax
4...5°C. 3na4ueHus peKTaIbHON U TUMIIAHUUYECKOH TeMIIepa-
TypBI CHIDKAIHCH co ckopocThio 0,1 rpan/mun. B HopMme y
KPBIC Ha AJIEKTPOKapAnOrpaMMax (PMKCHPOBAJIH IIPaBHUIIb-
HBI CUHYCOBBII pUTM. HacToTa cepAeUHbIX COKpaIEHUI
(UCC) B HOpMe cocTapisiia 354/MuH, a B TpyIIie HOpMOTEp-
Mun gepe3 60 MUH aHECTE3MH OHa yBEIWYUBAJIACh JO
381/mun. ITocne nposenenns runorepmun YCC cHmkanach
Ha 16% oT ucxoxnoro nokaszareist, Ha OKI' mpu 3Tom oT™me-
yanu ynnuHenue narepsana R-R . CrangaprHoe oTkIIOHEHNE
(SDNN) B 00eux rpymmax B TedeHre 60 MUH yBETUUHIOCH B
2,3-2,5 paza. ['unorepmus npuBoaMia K nepepacrupeaese-
HUIO BJIMSHUS CHUMIIATHYECKOW M IapacUMIIaTU4YECKOHN
BEreTaTUBHON HEPBHOI cHCTEMBI (TIocnenHei ¢ 15 1o 36%).

IIpu nocTmkeHHM peKHMMa JIOKAJIbHOM TeMIlepaTyphl
4°C BOpOTHHUKOBOM 30HBI y KPBIC CHUXKAJIACh KaK PEKTallb-
Hasl, TaK ¥ THMIIAHWYIECKas TEMIIEPaTypa, YTO CBUICTENIBCT-
BOBaJIO 00 3()()eKTHBHOCTH JAHHOT'O CIIOCO0a OXITAKICHUS.
[Ipu ananu3e BapuabeTbHOCTH CEPIEYHOTO PUTMA BhISBIIC-
HO, 9TO THUIIOTEPMHS CIIOCOOCTBYET CMEIICHHIO OajlaHca
BETre€TaTUBHON HEPBHOM CUCTEMBI B CTOPOHY €€ IapacuMIia-
THYECKOTO OT/ENA.

npo6nembl KpMOGUONOIrMM U KPUOMEAVLMHDI

problems of cryobiology and cryomedicine
Tom/volume 23, Ne/issue 2, 2013

Hundred thousands people are dying from heart and
brain strokes, developed on a background of hypoxic injury
of brain and heart cells. Leading medical institutions of the
world have included a therapeutic hypothermia into the
protocols of patients’ rehabilitation as the main effective
method for cardio- and neuroprotection [A. Schneider, 2006].

The research aim was to study electrocardiographic
indices under hypothermia conditions.

The study was performed in 15 white breedless male
rats divided into 2 groups: normothermia (control) — 5 ani-
mals, and hypothermia — 10 animals. The device for inducing
hypothermia consisted of 1000 ml vessel filled with 40%
cooled solution of ethyl alcohol, collar covering the part of
head and neck (around the main vessels) and the vessel for
collecting a coolant. Experimental animals were subjected
to inhalation anaesthesia for 60 min. Rectal, tympanic and
skin (in the collar zone) temperatures were measured. Tempe-
rature indices were recorded using digital electronic
thermometer MP 707 and 2-channel USB oscillograph with
thermocouples. Electrocardiograms were recorded by means
of hardware-software complex Polispektr (Russia).

Control group animals being in the state of anesthesia
60 min had rectal temperature changed from 34.5 down to
32°C, tympanic temperature decreased from 35 down to 30°C,
and skin temperature in collar zone falled from 32°C down
to 30.5...31°C. In the group of hypothermia the difference
of temperatures of collar zone and temperature of collar
zone itself were within 4-5°C. Rectal and tympanic tempe-
ratures decreased with the rate of 0.1 deg/min. Normal elect-
rocardiograms in rats had regular sinus rhythm. Frequency
of heart beats made 354 per min in the norm, and after 60 min
of anesthesia in the group of normothermia the index in-
creased up to 381 per minute. After 60 min of hypothermia
the heart beat frequency reduced by 16% from initial value,
moreover ECG represented elongated R-R interval. Standard
deviation (SDNN) in the groups with normothermia and
hypothermia increased 2.3-2.5 times after 60 min. Hypother-
mia led to redistribution the control between sympathetic
and parasympathetic vegetative nervous system (from 15
to 36% in favour of the latter).

Thus, when achieving the local temperature 4°C in the
collar zone both rectal and tympanic temperatures reduced
in the rats, testifying to the efficiency of this method of
cooling. Analysis of the cardiac rhythm variability revealed
that hypothermia contributed to the change in the balance
in vegetative nervous system towards parasympathetic
department.
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T.V. Shkand, N.A. Chizh, B.P. Sandomirsky
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Hudapkr muokapaa (IM) sBiseTcst OJHUM U3 TPO3HBIX
OCJIOKHEHHMH UIIEMHYECKOM 00JIe3HHU cepLia, KOTOpPOe IMpH-
BOJIUT K MHBAJIMM3AIIH U CMEPTHOCTH HaceneHus [B.A. JTro-
coB, 2010]. OTum 06ycnoBIeHa HEOOXOAUMOCTD TalbHEH-
IeT0 U3YYECHUS] MEXaHU3MOB Pa3BUTHS JaHHOW NaTOJIOTHU
C IETBI0 yiydmeHust npoduiaakTuku u gedeaus UM. s
9TOT0 MCCIIEAOBAHMUS 10 U3yUESHHUIO IaTOTeHEe3a U IIPOTeKa-
Hust UM noipKHBI 6a3UpOBaThCS Ha aJIeKBaTHBIX IKCIIEPH-
MEHTAJBHBIX MojeTsiX. Llens paboTel — u3ydueHue Mmopgo-
JIOTHYECKUX OCOOCHHOCTEH pa3BUTHS HEKPO3a i pEMOACIIH-
POBaHUS Cep/LA ITOCIIE TOBPEXKACHNS MUOKap/ia Ha MOJIEIISIX
MEXaHHUYECKOW NepeBs3KM JIEBOI KOPOHApHOW apTepuH,
KPHOHEKPO3a CepACYHON MBIIIIBI U TOKCHYECKOTO BO3-
JeHCTBUSA Ha MHOKap/l apeHATHHOM.

Mamepuanst u memoour. Paboty BbinosHsu Ha 105 Oec-
TIOPOIHBIX KpbIcax-camiiax maccoi 200-250 1. OneparuBHbIE
BMEIIATEILCTBA IPOBOAWIIH ITO/] MHT AIALIOHHBIM HApKO30M
Ha CIIOHTaHHOM JIbIXaHuHy. MmeMuaecknii HeKpo3 MuoKapaa
(HM) MmopmenupoBay ImyTeM IepeBsI3KH JIEBOW KOPOHAPHOU
aprepuu mposneHoBoit HUTHIO Ne6.0 [A.I. babGaeBa u coasr.,
2012]. KproBo3IeHCTBHE Ha CTEHKY JICBOT'O JKEeTyI04YKa BBI-
HOJHSUTA a30THBIM MHCTPYMEHTOM IIpH TeMIIepaType pa-
6oueii moBepxHocTH amumkaTopa—195°C [U.B. Cneran co-
aBt., 2011]. Inst hopMEpOBaHUS TOKCHYECKOTO TOPAKCHHUS
MHOKap/ia MOJIKO’KHO BBOAMIIH aipeHanuH B 1o3e 0,5 mr/100r
sxuBotHoro [C.JI. boroponckas u coasr., 2006]. Mopdosoru-
YeCKHUe UCCIICOBAaHUS CepIIla IPOBOIIIIH 10 THCTOJIOTHYEC-
KHM Cpe€3aM METO/IOM CBETOBOH MUKPOCKOITHH € TOMOIIIBIO
mukpockorna MT 4000 ¢ mporpaMMHBIM 00€CTICICHUEM ISt
aHanm3a u3zobpaxenuit «BioVision ver. 4.0». IIpu mop-
(0JIOrHYecKOM HCCIeIOBAaHUU BU3YabHO OIICHUBAIN
CTPOMAaJIbHO-KapANOMHOIIUTAPHOE COCTOSTHIE TUCTOIOTH-
4ecKUX 00pa3uoB TkaHed (popMy KapJIUOMHOLMUTOB,
JUaMeTp MpPO-CBETa COCYAOB, UX KPOBEHAINOJIHEHUE U
COCTOSIHUE TEPUBACKYISIPHBIX MHTEPCTHUIHAIBHBIX TPO-
CTpaHCTB). IMMYHOTHCTOXUMHYECKHU OTPE eI SKCIIpec-
CHIO aHTHUTeHa P53 B KapAMOMHUOIIMTAX U HCCIEIOBAIN
aTNONTOTUYECKUH MHIEKC KapIMOMHOIIMTOB B MHOKape,
IpUJIeKaIIeM K 30He HeKpo3a.

Pe3zynomamoi. YCTaHOBIEHO, YTO KPUOIECTPYKLIHS CEpII-
11a TPUBOJUIA K IMOSBICHHIO HEKPOTHYECKOW 30HHEI B
MHOKape 0e3 nmemMudeckoi (Gas3pl BocnaleHHs, U 3TOM
ITyOMHA MOPAXESHUS CEPIeIHON MBIIIIIBI HAIPSIMYIO 3aBH-
ceNa OT JIUTEIbHOCTH KpuoBo3aeicTBus. Ilepepsaska ko-
POHapHO#i apTepun cocoOCcTBOBANIA (POPMUPOBAHHMIO UILIE-
MHYECKOT0 HEKp03a MHOKap/a B 30He OacceiiHa IMTHpOBaH-
HOTO COCY/Ia € SIPKO BBIPAXEHHBIMH JUCIUPKYIATOPHBIMA
HapymeHnsamMu. OuaroBoe rmopaxeHHe MHOKapja, BO3HH-
Karolee Mocje BBEACHUS TOKCHYECKHX /103 apeHAaJINHA,
OBLIO COCPEIOTOUEHO BOKPYT apTepHaIbHBIX COCYIOB, UTO
BITOCJICAICTBUU MPHUBOAMIO K MEpHUApPTEPHATIBHON MPOIH-
¢depanun pudpoOIacTOB M POPMUPOBAHUIO TPAHYIISAIIAOH-
HOM TkaHU. Bo Bcex ucciemgyemsIx rpynmnax ¢ 7-x CyTok
9KCIIEPUMEHTa OTMEYJIach IKCIPECCHs aHTUTeHa pS53.
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Myocardial infarction (MI) is one of severe complica-
tions of ischemic heart disease leading to disability and
mortality in population [V.A. Lyusov, 2010]. This dictates
the necessity of further study of the mechanisms of this
pathology development with the aim of improving the
prophylaxis and treatment of MI. Therefore the studies on
investigation of pathogenesis and the course of MI should
be based on adequate experimental models. The aim was to
study morphological peculiarities of necrosis development
and heart remodelling after lesion of myocardium in the
models of mechanical ligation of left coronary artery, cryo-
necrosis of cardiac muscle and toxic effect on myocardium
with adrenalin.

Materials and methods. The work was performed in 105
breedless white male rats of 200-250g. Surgical interven-
tions were done under inhalation anaesthesia on sponta-
neous respiration. Ischemic myocardial necrosis (MN) was
simulated by ligation of left coronary artery with prolene
thread N6.0 [A.G. Babayeva et al., 2012]. Cryoeffect to the
wall of left ventricle was performed with nitrogen-cooled
instrument with applicator surface operating temperature
of —196°C [1.V. Sleta et al., 2011]. Adrenalin was subcuta-
neously introduced adrenalin in a dose of 0.5 mg/100g of an
animal to form a toxic lesion of myocardium [S.L. Bogo-
rodskaya et al., 2006]. Morphological studies of heart were
carried-out in histological sections by means of light micro-
scope MT 4000 Series and BioVision ver. 4.0 software.
Morphological study involved visual assessment of stroma
and cardiomyocytes in histological tissue sections (shape
of cardiomyocytes, diameter of vessel lumen, blood filling
and state of perivascular interstitial spaces). The expression
of antigen p53 was assessed immunohistochemically in
cardiomyocytes and apoptotic index of cardiomyocytes was
calculated for the myocardium adjacent to a necrosis zone.

Results. It has been established that cryoeffect to heart
led to the appearance of necrotic zone in myocardium with
no ischemic inflammation phase, herewith the depth of
cardiac muscle damage directly depended on cryoeffect
duration. The ligation of coronary artery contributed to the
formation of ischemic necrosis of myocardium in the zone
of ligated vessel circulation with manifested discirculatory
disorders. Focus lesion of myocardium resulted from the
introduction of toxic adrenalin doses was located around
arterial vessels, which later led to periarterial proliferation
of fibroblasts and formation of granulation tissue. In all the
studied groups starting from the 7" day of experiment the
expression of p53 antigen was noted.
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[o3o3anexHun BNNMB eKCTPaKTy KPiOKOHCepBOBaHUX hparMeHTIB LUKipU NOpocAT

Ha MeTaboniyHy akTMBHICTb hiGpobnacTiB WKipyu B KynbTypi

I.I. Becnanoea
IHcmumym npobnem kpiobionozii i kpiomeduyuHu HAH Ykpainu, m. Xapkis

Dose-Related Effect of Extract of Cryopreserved Newborn Piglet Skin

Fragments on Metabolic Activity of Skin Fibroblasts in Culture

|.G. Bespalova
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

JlociimKkeH s TKAHMHOCTICIM(ITHOCTI Ta J0303aIeKHOC-
Ti BIUTUBY €KCTPAKTy KPIOKOHCEPBOBAHHUX (DPArMEHTIB MIKIpH
nopocst (EILIT) na MeTabouiuny akTHBHICTB (iOpoGIIacTiB
IIKipH TO3BOJISIE 3°SICYBAaTH MEXaHI3M iX il 1 BUBHAUYUTH
MOXKJIMBOCTI KyJIBTHBYBaHHS KJIITHH y CEPEIOBHINAX 3 MCH-
MM BMiCTOM eMOpioHanbHOi Tensyoi cuposatku (ETC).
3HIDKEHHS KOHLICHTPAIlii CHPOBATKH B CEPEIOBHILI KYJIETHBY-
BaHHS 3MEHIIY€ PU3HK 1H(IKYBaHHS KyJIbTYPH Ta MOKJINBOT
IMYHHOT BiJIITOBi/Ti TIPX €KCIIEPUMEHTATBHOMY a00 KITiHIY-
HOMY 3aCTOCyBaHHi (iOpo0acTiB.

Mera po6oTu — BUBUMTH 10303a1exHmi BIuB EILIT Ha
MeTaboJuHy aKTUBHICTh (hiOPOOIACTIB MIKIPH B KYJIBTYP.

ExcTpakT oeprkyBaii 3 KpIOKOHCEPBOBAHUX (DParMEHTIB
HIKIpHU NOPOCST MPH iX iHKYOAIil B (i310JI0Tr 1 YHOMY pPO3YHHI
npotsiroM 60 xB. [[ns BUaeHHS BHCOKOMOJICKYJISIPHHX
TEepPMONIA0UTFHIX OUTKIB €KCTPAKT MPOTPIBATH HA KATUIAYIH
BOJIsHIM OaHi Ta pursTpyBani. OnepkaHi eKCTPAKTH CTEPUITI-
3yBajJH B aBTOKIaBi. [lepBUHHY KynbTypy (piOpoOmactiB
LIKipX HOBOHAPOPKEHHUX IIIyPiB OTPUMYBAIIH IUISIXOM BlTb-
HOTO BHCEIJICHHS KITITHH 3 ()parMeHTIB IIKiPH 1 TOJAITBIIOTO
niepeciBanHs ¢$ibpobnactiB. Onepxani GpidpodmacTu iHKY-
OyBaitu B sxuBHIIbHOMY cepenosuiti DMEM/F12 3 10% ETC,
B IOCITIHI 3pas3ku goaaBaiu 5 a6o 2% ETC ta rocwmu EINITT
110 KiHteBol konnenTparii nenruais 0,1, 0,5, 1,01 1,5 mMxr/mi,
a B KOHTPOJIbHI — CKBIBaJICHTHHI 00’ €M (pi310JIOTIUHOTO PO3-
yuHy. MeTaboiYHy aKTHBHICTh KJIITHH OL[IHFOBAJIH 110 BiJ-
HOBJICHHIO HETOKCHYHOTO pe/lokc-iHauKkaTopa AlamarBlue
Ta 3a gonomoroo MTT-recry.

HonaBanHs 1o cepeaoBuiia KyiasruyBaHHs ELLIT mpu
KiHIeBi# KoHIeHTpamii mentuais 0,1 MKT/MIT CTaTUCTHIHO
JIOCTOBIPHO 30UIBIIAIIO META0OIIYHy aKTHBHICTH (HiOpo-
onacris. [1pu smenmenHi kornenrpartii ETC B cepegoBumi
KyJABTUBYBaHH:A 3 5 10 2% Ta noxasanui EIIII B kiHuesii
KOHIeHTparii menTuais 11 1,5 MKr/Mir MeTaOoJTiuHA AKTHB-
HicTh iOpobIacTiB 30epiranacs Ha piBHI, KMl CIOCTEPi-
raBcs B KOHTpouibHUX 1pobax 3 10% ETC. Ha 5 noOy kynbru-
ByBaHHs1 (piOpoOacTiB iX KUIbKICTh B cepenouii 3 2% ETC
Ta 1 MKr/MJI menTuiB OLbIa, HiX B cepenoButin 6e3 EIIT,
aye MeHIIa, Hix B cepenosuti 3 5% ETC. BinmiaHOCTEH B
MeTa0oMIvHIf aKTHBHOCTI KITITHH IIPH BU3HAYCHHI 3a JI0TIO-
Mororo AlamarBlue abo MTT-tecty BusiBIieHO He OYII0.

Taxum yrHOM, TipH AonaBadHi ELII B kyneTypy ¢idpo-
0nacTiB € MOXJIHMBICTh 3HU3UTH KoHIeHTpamito ETC 6e3
BTpaTH MeTabO0IYHOT aKTUBHOCTI PiOpoOIacTIB.
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Research of tissue specificity and dose-related effects
of the extract of frozen-thawed newborn piglet skin frag-
ments (NPSE) on metabolic activity of skin fibroblasts in
culture is interesting both in terms of elucidation of the
mechanism of their action and to determine the possibility
of culturing cells in media with lower content of fetal bovine
serum (FBS). Reducing the concentration of serum in the
culture medium decreases the risk of contamination of cul-
ture and possible immune response in experimental or clinical
application of fibroblasts.

The aim of this research was to establish the dose-related
influence of NPSE on metabolic activity of skin fibroblast in
culture.

The extract was derived from frozen-thawed fragments
of piglet skin by their incubation with physiological solution
for 60 min. The extract was warmed up in a boiling water
bath and filtered for removal of high molecular and ther-
molabile proteins. The obtained extracts were sterilized by
autoclaving.

Primary culture of neonatal rat skin fibroblasts was obtai-
ned by free cell transfer from skin fragments and the follo-
wing reseeding. The obtained fibroblasts were incubated
in DMEM/F12 culture medium supplemented with 10% FBS,
the test samples were supplemented with 5 or 2% FBS, and
NPSE up to the final peptide concentration 0.1, 0.5, 1.0 and
1.5 pg/ml, into the control ones the equivalent volume of
physiological solution was introduced. Metabolic activity
was assessed by the reduction of nontoxic Alamar Blue
redox indicator and by MTT test.

The cell metabolic activity of fibroblasts was statistically
significantly increased after addition of NPSE to the culture
medium up to the final peptide concentration of 0.1ug/ml.
Decreasing of FBS concentration in the culture medium from
5% down to 2% and the addition of NPSE up to the final
peptide concentration of 1 and 1.5 pg/ml resulted in the
preservation of the metabolic activity of fibroblasts at the
level observed in the control samples with 10% FBS. On the
5™ day of culturing the number of fibroblasts in medium
with 2% FBS and 1 pg/ml of peptides was higher than in the
medium without NPSE, but less than in medium with 5%
FBS. No differences in cell metabolic activity in AlamarBlue
or MTT tests were found.

Thus, the addition of NPSE allowed to reduce the
concentration of FBS without loss of metabolic activity of
fibroblasts.
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KynestnBupoBaHue u aucdepeHuMpoBKa Me3eHXUMarbHbIX
CTpOMarnbHbIX KNETOK B cocTaBe cKkadc¢ponaoB Ha ocHOBe

cKkeneToB MOpcKux rybok lanthella basta
B.B. MyueHko, E.1O. Porynbckas, KO.A. MNeTpeHko

UHcmumym npobnem kpuobuosozuu u kpuomeduyuHbl HAH YkpauHbi, 2. Xapbkoe

Cultivation and Differentiation of Mesenchymal Stromal Cells within the Scaffolds
Based on Skeletons Derived from the Marine Sponge lanthella basta
V.V. Mutsenko, O.Yu. Rogulska, Yu.A. Petrenko

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

OJHUM M3 KIIFOYEBBIX acleKTOB IPH CO3/IaHUU TKaHe-
WMHKCHEPHBIX KOHCTPYKIMH sIBIIsieTCs Toa00p ckaddoios,
o0ecreynBaromnX 00pa3oBaHNe ONOIKBUBAIEHTA COOTBET-
CTBYIOIEH TKaHM in Vitro n GMOCOBMECTUMOCTD, a TaK)Ke
TepaneBTUUECKUI OTEHIMA in Vivo. B kadecTBe KIIeToOUHON
COCTaBJISIIOIEH TKAaHEWH)KEHEPHBIX KOHCTPYKIMIA Hanbosee
MIEPCIEKTUBHBIMH SIBJISIIOTCSI ME3€HXUMAaJIbHBIE CTPOMAaIIb-
Hble kietku (MCK), o6i1anaromye BRICOKUM npostudepaTu-
HBIM MIOTEHIIMAIOM M YHUKAJIBbHOH CIIOCOOHOCTBIO K MYJIBTH-
nuHeHHO nuddepeHnnpoBKe.

HenaBHo BriepBble ObLIa MOKa3aHa BO3MOKHOCTb I10JTY-
yeHus ckadoioB Ha OCHOBE alb(a-XUTHHA U3 MOPCKUX
ryook lanthella basta otpsina Verongida. Onnako no Ha-
CTOSIILIETO BPEMEHH IEPCIEKTUBHOCTH TPUMEHEHUSI CKeJle-
TOB MOPCKHX I'yOOK Ha OCHOBE ajib(ha-XMTHHA B TKAHEBON
WH)XEHEPHH HCcIie[oBaHa He ObLIa.

Lenp nccneroBanus — OLieHKa in vitro Mopgoiorudec-
KHX 1 (pyHKIMOHAIBHBIX cBoiicTB MCK B ycnoBusix goinro-
CPOYHOTO KyJIbTHBHPOBaHMS B cocTaBe ckaddonmzoB Ha
OCHOBE CKEJIETOB MOPCKOH Tyokwu /. basta.

Cxaddosrapl U3 CKEJIETOB MOPCKHX TyOOK 1. basta mosy-
YaJ IMyTeM KUCIOTHO-ILEIOYHOTO THPOJIU3a U 3aCeIIsIIN
MCK ¢ nomorisio nepdy3uoHHOro Metoaa. MopQosoruso
U pacrpezielieHne KIeTOK B cocTaBe cka(oIiIoB OLICHUBAIN
OKpaIlMBaHHUEM a3yp-303WHOM. MeTa00InYeCcKyI0 aKTHB-
HOCTb KJIeTOK onpeaesnsu no MTT-tecty, a Takke aHaIM31-
poBanu 1udPepeHINPOBOYHBINA ITOTSHINAI KIETOK IT0CTIe
WHIYKIMY B OCTEOT€HHOM U aUITOTeHHOM HAIPaBICHUIX
oxpamuBanreM Fast Blue n MmacistHbIM KpacHBIM COOTBET-
CTBEHHO.

[Mocne ouncTku ckeneToB /. basta ObUTH Oy UYEHBI TIOC-
ke ckaddoIbl ¢ MAaKPOIOPUCTOM CTPYKTYPOM, COCTOSIIINE
U3 XUTUHOBBIX [TONIEPEYHOCIIUTHIX uOpuiuL. B ycinoBusx
TPEXMEPHOTO KyJIBTUBHPOBAHMS KJIETKHU PACILIIaCTHIBAIICH
Ha OBEPXHOCTH XUTHHOBBIX TsDKEH, IpostidepupoBau, co-
XpaHsuIM MeTa0OJIMYECKY0 aKTHBHOCTh M (huOpodIacTorno-
no6nyto Mopdornoruro. Uepes 3 Henenu KyIbTHBHPOBaHUS
Ha MoBepXxHOCTH ckaHonzoB GopMupoBaICs HENPEPhIB-
HBIH CJIOH KJIETOK, KOTOPBIE IO AEHCTBUEM COOTBETCTBYIO-
IIUX HHAYKTOPOB TN PEPEHIINPOBAINCH B OCTEOTCHHOM 1
aIMTIOTCHHOM HaIlpaBJICHUSX.

Takum 00pazoM, CKeNeThl MOpCKol TyOkH I. basta ipen-
CTaBJIAIOT COOOH HOBBIN MEPCIEKTHUBHBIN HCTOYHHK CKad-
(oJ10B, KOTOpBIE MOTYT HATH MPUMEHEHHE B TKAHEBOW
WHKEHEPUH U pereHepaTUBHOM MEAHUIIUHE.
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One of the key aspects in the process of tissue-enginee-
red construct designing is a selection of scaffolds providing
formation of corresponding tissue bioequivalents in vitro
and biocompatibility as well as a therapeutic potential
in vivo. As the most perspective cell constituents of tissue-
engineered constructions the mesenchymal stromal cells
(MSC) which have a high proliferative potential and the
unique multilineage differentiation capability can be con-
sidered.

Recently the feasibility of obtaining scaffolds based on
alpha-chitin from the sea sponges lanthella basta of the
order Verongida has been shown for the first time. However,
to date the application prospect of sea sponges skeletons
based on alpha-chitin in tissue engineering has not been
investigated.

The aim of this study was to evaluate in vitro the mor-
phological and functional properties of MSC during long-
term culturing within the scaffolds based on the skeletons
derived from the marine sponge /. basta.

Scaffolds from sea sponges 1. basta skeletons were ob-
tained by acid-base hydrolysis and seeded with MSC by
the perfusion method. Cell morphology and distribution
within the scaffolds was assessed by azure-cosin staining.
Metabolic activity of MSC was estimated by MTT-test.
Differentiation potential of cells was assessed after induc-
tion into osteogenic and adipogenic directions by alkaline
phosphatase expression and Oil Red staining of intracellular
lipids, respectively.

After purification procedure plane scaffolds with macro-
porous structure consisting of chitinous cross-linked fibrils
were produced. Under 3D culture conditions the cells sprea-
ded on the surfaces of chitinous fibers, proliferated, maintai-
ned metabolic activity and fibroblast-like morphology. After
3 weeks of culture cell sheet was formed on the surface of
the scaffolds. Under influence of corresponding inductors
cells differentiated into osteogenic and adipogenic direc-
tions.

Thus, skeletons derived from the marine sponge 7. basta
represent the new perspective source of scaffolds, which
can find application in tissue engineering and regenerative
medicine.
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BnusiHne 3KCTpakTa KPMOKOHCEPBUPOBaHHbIX (pparMeHTOB cepAua NOpoOCAT
Ha ypOBEeHb LUTONUN3Aa U BbipaXeHHOCTb BOCMaNuUTeNbHOro npouecca
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Effect of Cryopreserved Piglet Heart Extract on Indices of Cytolysis

and Severity of Inflammation in Experimental Myocardial Necrosis
A.G. Babaieva
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[po6nema npodUIaKTHKK U JISYEHHs OCTPBIX [IATOJIOTH-
YECKUX COCTOSTHUM, CBA3aHHBIX C MIIIEMUEN U HEKPO3OM Cep-
JICYHON MBIIIIIBI, OCTaeTCsl OJJHON M3 HanboJIee akTyaIbHBIX
B MequiuHe. [TokazaHo, 4TO 3KCTPAKTHI KPUOKOHCEPBUPO-
BaHHBIX (parMeHTOB OPraHOB CBUHEN M ITOPOCST TKaHECTIe-
IU(PUIHO CTUMYIUPYIOT pENapaTUBHYIO PEreHEPALIO ITPH
Pa3IUYHBIX YKCIEPUMEHTAIBHBIX MATOJIOTHIYECKUX COCTOS-
HIBIX.

ens paboThl — U3YyYUTH BIMSHHUE SKCTPaKTa KPHOKOH-
CEpBHUPOBaHHBIX (pparmMeHToB cepaiia mopocsr (DCull) va
AKTHBHOCTh MapKEPHBIX ()EPMEHTOB B CHIBOPOTKE KPOBHU U
BBIPQ)KEHHOCTH BOCTIAJIUTEIIFHOTO ITPOIECcca MPH 3KCIIEPH-
MEHTaTbHOM Hekpo3e Muokapaa (HM).

Mamepuanvt u memodsi. KproHekpo3 MHOKapia Moie-
JIMPOBANIY IIyTEM BO3JEUCTBHSA HA CTEHKY JIEBOT'O KETYJ0UKa
KPUOMHCTPYMEHTOM C JUAMETPOM aIIUIMKATOpa 3 MM IIPH
TeMneparype padbodeii mosepxHocti —195°C B Teuenue 15 c.
JKuBoTHbIE OBIIM pacIpeielIeHbl Ha ISATh TPYTII O 6 KPbIC
B Ka)K/10M: | — MTHTaKTHBIE )KUBOTHBIE (HOpMa); 2 — )KUBOTHBIE
nociue Topakotomun; 3 — xuBoTHeIe ¢ HM; 4 — KpBICHI ¢
HM, xoropsiM BBOAWIM IIpeniapar cpaBHeHUs «Heorton» B
no3e 20 mr Ha 100 r; 5 — kprIckl ¢ HM, KOTOpBIM BBOAXIIH
B OPIOIIHYO [TOJIOCTH Ha MPOTSHKEHUH BCETO HKCIIEPHMEHTA
OCull u3 pacuera 50 mxr nentumoB Ha 100 T Maccel Ku-
BOTHOT0. Y JKUBOTHBIX onpeniessiii akTuBHOCTh ATTAT, AcAT
u JIAT" B CBIBOPOTKE KPOBU ¥ IPOBOJIMIIN AHAIHU3 JIEHKOLIH-
TapHOH (pOPMYITBI KPOBH.

Pezynbmamer. Yepes 7 cyTok nocie Hadasa SKCIIepUMEH-
Ta akTUBHOCTH ACAT B CHIBOPOTKE KPOBU Hanbosee BbIpa-
JKEHO CHIDKANIACh Y )KUBOTHBIX, KOTOPBIM BBOIWIH «HeoTon»
win DCull. Ha 30 cyTku akTUBHOCTH aMHHOTpaHCchepas BO
BCEX TPyMIax CTATUCTUYECKH JOCTOBEPHO HE OTIMYAIACh
ot HopMBL. Ha 1-e cyTku nocne monenupoBanust HM y xu-
BOTHBIX, HE MIOJIy4YaBUINX JieueHusl, yBenuurBanack JIJII" ak-
TUBHOCTS B 3 pasa, y KpbIc, KOTOPBIM BBOAMIN «HeoTon», —
B 2,4 paza, a y )KUBOTHBIX, KOTOPBIM BBOIMIIH Dcull, — B 2 pa-
3a. K 7-M cyTkam B rociieiHel Tpyre akTHBHOCTD (hepMeH-
Ta BO3BpAILlaIach K OKa3aTeNsM Ipynibl HOpMsL. 1o kiu-
HUYECKOMY aHAJIU3y KPOBH >KMBOTHBIX BBISIBIIEHO, UTO B
rpymne ¢ HM Ha npoTskeHuH BCEero neprojia SKCepruMeHTa
HaOJTIo/1aJICs CIIBHT JIeHKoITapHON (POopMyITHI BIIeBO. BBene-
HHE )XMBOTHBIM C KpHOHEKpOo30M MHoKapaa JCull criocoo-
CTBOBAJIO O0Jiee paHHEMY BOCCTAHOBIICHHIO JISHKOITUTAPHOIN
(bopMyJIBI KPOBH M CHUXKEHHUIO SHIIOTCHHOW HHTOKCUKAIINU
opranusMma. Beenenue «HeoroHay 0ka3blBago HECKOJIBKO
MeHee BhIpaKCHHBIN 3D (EKT.
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Issue of prevention and treatment of acute pathological
states associated with ischemia and necrosis of the heart
muscle is one of the most important in medicine. It is shown
that cryopreserved pig and piglet heart extracts render
tissue-specific stimulation on the reparative regeneration
under various experimental pathological conditions.

Research aim was to study the influence of frozen-
thawed piglet heart fragments extract (PHE) on the activity
of marker enzymes in blood serum and expression of the
inflammatory process at experimental myocardial necrosis
(MN).

Materials and methods. Myocardial cryonecrosis was
simulated by treatment of the left ventricular wall by the
cryoinstrument with applicator of 3 mm diameter with the
operating surface temperature of —195°C during 15 seconds.
Animals were divided into five groups comprising six rats
each: the 1* group included intact animals (norm), the 2"
was the animals after thoracotomy, the 3™ group consisted
of animals with MN, the 4™ group was the rats with MN and
administered reference preparation Neoton (20 mg per 100 g
of animal weight), and 5" group was the rats with MN and
administered PHE into the abdominal cavity during the
entire experiment in dose of 50 pg peptides per 100 g body
weight of animal. Assessment of AIAT, AsAT and LDG in
blood serum and blood leukogram was made in rats.

Results. In 7 days from the start of the experiment AsAT
activity in blood serum decreased most significantly in
animals treated with Neoton and PHE. On the 30" day the
activity of transaminases in all groups did not differ
significantly from the norm. At the first day after simulated
MN in animals without any other treatment there was
observed 3 times increasing in LDG content, 2.4 times in
rats with Neoton introduction, and 2 times in animals treated
with PHE. By the 7" day in the last group the enzymatic
activity returned to level of the norm group. Blood count in
the animals revealed that in the group with MN a shift of
leukocyte formula to the left was present during the entire
experiment. Administration of EPH to animals with myo-
cardial cryonecrosis contributed to an earlier recovery of
blood leukocyte formula and reduced the endogenous
intoxication. Injection of Neoton provided less pronounced
effect.
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Kopekuis nokasHukiB EKI wypiB i3 iluemicto miokapaa eKCTpakTom

KpiOKOHCepBOBaHUX (pparmMeHTiB cepLs NOPOCAT
JI.LA. Porosa

IHemumym npobnem kpiobionozii i kpiomeduyuHu HAH Ykpainu, m. Xapkis

Correction of ECG Indices in Rats with Myocardial Ischemia

Using Extract of Frozen-Thawed Piglet Heart Fragments
L.A. Rohoza
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Bucokuii piBeHb 1HBaJIITHOCTI Ta CMEPTHOCTI MM illIe-
Mi4Hi#l XBOpoOi ceplls 3yMOBIIOE HEOOXITHICTh TOITYKY
HOBUX IIUIAXIB ITiBUIICHHS ¢(eKTUBHOCTI JIIKyBaHHS i€l
naroorii. Ha nanuii yac 3Ha4Ha yBara npuIisIETbCS OCITi-
JOKSHHSM B Tally3i pereHepaTHBHOI 010J10Ti1 Ta METUIIHHY.
OnHrM 3 HAOLTBIT IHPOPMATHBHIX METO/IIB, SIKUH TO3BOJISIE
SIKICHO Ta KUTBKICHO TOCIHIJUTH CTaH PETyISALii cepleBoi
JUSUTBHOCTI, € BapiaOeIbHICTh PUTMY CEpIIS.

Mertor0 po60oTH OYII0 BCTAHOBUTH BILIMB SKCTPAKTY Kpio-
KOHcepBoBaHUX (parmeHTiB cepipst nopocst (ECull) Ha
esleKTpo(di3i0JI0riuHI MOKa3HUKU pOOOTH CEPLIEBOrO M’si3a
y TBapHH 3 iLIEMi€I0 MioKap/ia.

HocunimkeHHs npoBeneHo Ha 17 06e3nopogHux Oiimux
CTaTeBO3PIIHX LIypaX-CaMIIX, BiK SIKHX Ha [I0YAaTOK eKCIIe-
pumenTy craHoBuB 10 Ta 16 micsmis. o rpymu 1 BBiiimum 8
IIypiB i3 iIEMi€r0 cepreBOro M’s3a Pi3HOTO CTYIICHS BUPa-
JKEHOCTI, 10 TpyTH 2 — 4 IIypa 3 TpaHCMYpallbHUM iH(papK-
ToM Miokapaa. st onepxanns ECull kpiokoHcepBOBaHi
(parmeHTH cepIls iHKyOyBau B Pi3i0IOTIIHOMY PO3YHHI
60 XB, 3BUTHHSJIM BiJl TEPMOIA01ILHIX OLIKIB Ta CTEPUITIZY-
Bay. EKCTpakT BBOJMIIN B YEPEBHY TIOPOXKHUHY YCIM TBApH-
HaM 3i 3MiHamMu B poOOTi ceplist BIPOAOBK BChOTO EKCIIEPH-
MEHTY OJIMH pa3 Ha 100y 1o 1 mu1. J[03a menTuiB cTaHOBIIA
50 mkr Ha 100 r Mmacu TBapunu. Enexrpokapaiorpamu (EKT)
TBApHH PEECTPYBAJH HA arapaTHO-NPOrPaMHOMY KOMII-
nexci «IToni-Cnexrp» («Hefipocodt», Pocis). 3a nannmu
EKT Bu3Hauanu noKa3HUKH BapiaOeNbHOCTI PUTMY CepLs.

VY tBapuH 3 immemiero miokapaa Ha EKIT™ ciocrepiramucs
eneBaris cerMeHTa ST 1 301IbIICHAS aMIUTITYIu 3yOo1st 7,
3HIDKCHHS aMIDTITY ¥ 3yO1st R B BiaBeneHHx [1avl. Y miit
rpymi tBapuH micis BBeneHus ECull Ha mpoTs3i 2 MicsiiB
peeCTpyBaIOCs BiHOBICHHS aMILTITYau 301t R. Enerartist
cermenta ST 3MiHHIIacs — 3’SBUBCS KYIIOJIOMOAIOHUN
3y0etp 7, 110 CBIIYMIIO PO HOPMAJTi3allito KPOBOIIOCTAYAHHS
CEepIIeBOro M’s13a.

V 1iypiB i3 TpaHCMypaJbHUM iH(bAPKTOM MioKap/a Ha
EKT peectpysascs 3ybens O B BinBenenusx [ i avl. Ha 56-y
00y eKCIIEpUMEHTY CIIOCTepirajiacs HOpMai3alis IoKas3-
aukiB EKT, B ToMy uncii 3MeHIeHHs 3youst O B BiIBEICHHIX
I, I ta avl. Tloka3HUKH BapiaOEIbHOCTI pUTMY CEpIIs TIOBEp-
TaJmcs 10 HOpMH. B miporeci pemoyitoBaHHs ceplis Binoy-
BaJiocsi 301JIBIICHHS ITOKA3HUKA MTOTYKHOCTI CIIEKTPa HEHpo-
TYMOPAJIBHOI PEryJIsiii yCiX YaCTOTHHX iara30HiB 10 PiBHS
HOPMHU Ta BiTHOBJICHHS OajlaHCy BKJIAJ(iB CHMIIATUYHOTO 1
napacuMIAaTHYHOTO BB BEreTaTUBHOT HEPBOBOT CHC-
TEMH.
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High level of disability and mortality at the heart ischemic
disease necessitates the search for new ways to increase
the effectivity of treating this pathology. Nowadays a
considerable attention is given to the research in the field of
regenerative biology and medicine. One of the most infor-
mative methods that allow qualitative and quantitative
investigation of the state of cardiac activity regulation is
the heart rate variability.

The research aim was to determine the influence of extract
of frozen-thawed piglet heart fragments (PHE) on electro-
physiological indices of cardiac muscle in the animals with
myocardial ischemia.

The study was conducted in 17 mature breedless white
male rats of 10 and 16 months at the start of the experiment.
The first group consisted of 8 rats with different severity of
heart muscle ischemia, the second group included 4 rats
with transmural myocardial infarction. For obtaining the PHE
the frozen-thawed heart fragments were incubated in physio-
logical solution for 60 min, thereafter purged from thermo-
labile proteins and sterilized. The extract was injected into
abdominal cavity of all animals with the changes in heart
function by 1 ml once a day during the entire experiment.
The dose of peptide was 50 pg per 100 g of an animal. Electro-
cardiograms (ECG) of animals were recorded with hardware-
software complex Poly-Spectrum (Neurosoft, Russia). Data
of ECG were used to calculate heart rate variability indices.

Analysis of ECG in animals with myocardial ischemia
revealed the elevation of ST segment and increase in the
amplitude of 7 wave, reduced amplitude of R wave in the /
and av/ leads were recorded. After the injection with EPsH
during 2 months the recovery of the amplitude of R wave
there was registered in this group of animals. The elevation
of ST segment changed with appearance of the dome-like
T wave, indicating a normalization of blood supply to heart
muscle.

In the rats with transmural myocardial infarction in ECG
a O wave in the leads / and avl was recorded. To the day 56
of the experiment there was normalization of the ECG,
including the reduction of Q wave in /, II and av/ leads. The
indices of heart rate variability returned to the normal level.
During the process of heart remodulation the index of neuro-
humoral regulation spectrum power for each frequency band
was increased up to normal level and recovery in the balance
between the contribution of sympathetic and parasym-
pathetic links of the autonomic nervous system was
observed.

npobnembl Kpuobuonorum 1 KpuomeaULINHbI

problems of cryobiology and cryomedicine
Tom/volume 23, Ne/issue 2, 2013



BnusHue HU3KNX TemnepaTyp U MOHU3NPYHOLWEro obnyyeHus
Ha ¢pn3nKo-MmexaHn4yeckme ceomcTea hmMbpo3HON 060NOUKM

nepukapaa v nenectkoB aopTajibHOro KnanaHa CBUHbMU

A.A. TopneHko, .M. Mnxannosa, b.I. CaHgomupckuin
UHcmumym npobnem Kpuobuonoauu u kpuomeouyuHsl HAH YkpauHsbl, e. Xapbkos

Effect of Low Temperatures and lonizing Irradiation
on Physical-Mechanical Properties of Porcine Pericardium
Fibrous Membrane and Aortic Valve Leaftets
A.A. Gorlenko, I.P. Mikhailova, B.P. Sandomirsky

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

Pe3ynbraTel peKOHCTPYKTHBHBIX OTIEPALHi C HCIIOJIB30-
BaHHEM OECKJIETOYHOTO KCEHOTEHHOTO TNIACTUYECKOT0 Ma-
Tepuaa 3aBUCST OT BUa M KaueCTBa MMILTaHTaToB. OCHOB-
HOE BIIMSIHHE Ha «Cyb0y» OMONPOTE30B OKa3hIBAET CIIOCO0
UX KOHCEPBUPOBaHUA. DU3UKO-MEXaHUIECKHUE TTapaMeTPhI
OMONPOTE30B BIUAIOT Ha (PU3UOJOTHUYECKHE aCHEeKTHl UX
(YHKIMOHUPOBAHUS B OPraHU3ME U SBJISIOTCS BaXKHBIMU
OOIIENPUHATHIMU XapaKTepUCTHKaMy Ornomarepuana. J{an-
HOE FCCIEI0BaHNE HAIIEJICHO Ha Pa3pabOoTKy MPUHIUITHATIb-
HO HOBOT'0 ITOJIX0/1a K CO3/IaHMIO IEBUTAIM3NPOBAHHBIX KCE-
HOIIPOTE30B M3 TKAHU NEepHUKapa M a0pTaJIbHBIX CTBOPOK
KJIaliaHa CBUHBH C UCTIONIb30BaHHEM (DPU3HYECKUX (haKTOPOB
(3aMopaknBaHUE-OTOTPEB M HOHU3HUPYIOIIEe 00IyUCHHE).

Lenb paboTHI — M3Y4YHUTH YIPYTOIPOYHOCTHBIE XapaKTe-
PHUCTHKH TKaHH MEepPHKapa 1 JIEIECTKOB A0PTAIBHOTO KJIa-
IIaHa CBUHBH HA 3Talax JeBUTAIM3AIMN P CO3/1aHUN Oec-
KJIETOYHBIX KCEHOT€HHBIX MaTepuaioB. OObEKTOM HCCIIe/10-
BaHMS CIyHIH HrudposHas obonouka nepukapaa (I1d) n
nerniecTky aopranbHoro kinanana (JIAK), BolieneHHble y
CBHHE, KOTOpbIE ObUIN pa3/ielieHbl Ha 4 TPYIIIbI: HATHBHBIE
(KoHTpOJBHAS IPyYIA); TTOCIe 3aMopaxkuBanus (—196°C) u
oTorpesa; o0JIydeHHBbIE B 03¢ 25 K[ p; mocie 3aMopakuBa-
HUS-0TOTPEBA U MOCIICAYIONIEro 00myyeHus B 1o3e 25 kI p.
Nzyuenne pu3nko-MeXaHNIEeCKHUX CBOMCTB BKITFOYAJIO OMpe-
JICTIEHUE TOIIIUHBI (), Ipeiena mpoYHOCTH (A), OTHOCHUTEIb-
Horo ymuHeHus (L), 3amaca gedopMaTuBHOMN CIIOCOOHOCTH
(0) u moayns ynpyroctu (E). Jehopmaruio 0JHOOCHOTO
pactsixenus [1® u JIAK npoBonuiau B npoAOIbLHOM U MO-
MIePEYHOM HalpaBJICHHUIX B 3aBUCUMOCTH OT XO/1a BOJIOKOH.
CraTucTHdecKue JaHHbIE OLIEHUBAIIN 10 YHUBEPCATHHOMY
KPUTEPHIO TOCTOBEPHOCTH MaHHa-YUTHH IIpHU TOMOIIU
nporpammbl «SPSS Statistics 17.0».

Pesynbrarsl HCCIIe0BAaHMS TOKa3aM, uto £ u A s 1D
n JIAK nocie neBUTaNN3aiK BO BCEX HAPaBICHHUSX 3Ha-
YUTEIBHO BBIIIE, YEM Y HATUBHBIX TKaHEH. YMEHBIICHHE O
OMOTKaHEe!, MOIBEPTHY THIX AEBUTAIN3ALIUH, CBHIETEIBCT-
BYeT 00 yBEJIMYEHHUH )KECTKOCTH CTBOPOK U IIepUKap/ia. YBe-
JIMYEHHE )KECTKOCTH U IIPOYHOCTH 32 CYET CHIDKCHUS 3araca
nedopMaTUBHON CTOCOOHOCTH KCCHOTKAHEH MbI CB3bIBACM
C ISMCTBHEM HU3KHUX TEMIIEPATyp U HOHU3UPYIOIIETo 00ITy-
YEHUsI, KOTOpPble HHULIMUPYIOT 0Opa3zoBaHue cross-linking —
CBsi3eil 32 CYeT CIIMBAIOILEH aKTUBHOCTH (PUOPHILISPHBIX
0€JIKOB, KOTOpBIE IPUBOJIAT K O0Jiee KOMITAKTHOMY pacIo-
JIO)KEHHIO KOJIITAT€HOBBIX BOJIOKOH M MX CTPYKTYPHOH CTabu-
nu3army. Takue H3MEHEHUS IIPH COMOCTABICHUH C BEJINYH-
HOW 9KCIUTYyaTallMOHHOTO HANpPsDKEHUS HAaTHBHBIX TKaHEH
MIO3BOJISIOT MPETIOI0KHUTb, YTO IIPU TUTEITHHOM CYIIIECTBO-
BaHHMU B OPraHU3Me PELUITUEeHTA JaHHBI MaTepruall MOXKET
MIPOTUBOCTOSTH (PU3UUECKOI Harpys3Ke.
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The results of reconstructive surgeries using cell-free
xenogenic plastic material are in many ways determined by
the type and quality of implants. Though, a method of their
preservation is of major importance for the fate of biological
prostheses. Physical-mechanical parameters of biological
prostheses greatly affect physiological aspects of their func-
tioning within an organism, thus being considered as impor-
tant generally accepted characteristics of biomaterial. The
given research is targeted to development of a novel ap-
proach to producing devitalized xenoprostheses derived
from porcine pericardial tissue and aortic valve leaflets using
physical factors (freeze-thawing and ionizing irradiation).

The aim of the research is to investigate stress-strain
properties of porcine pericardial tissue and aortic valve
leaflets at the stages of devitalization when producing cell-
free xenogenic scaffolds. The objects of research were peri-
cardial fibrous membrane (PFM) and aortic valve leaflets
(AVL), isolated from pigs, divided into 4 groups: i) native
(control group); ii) after freezing (—196°C) and thawing; iii)
irradiated with a dose of 25 kGray; iv) after freeze-thawing
and subsequent irradiation with a dose of 25 kGray. The
study of physical-mechanical properties involved evalua-
tion of the thickness (%), limit strength (M), relative elongation
(L), reserve of deformability (&) and stretch modulus (E).
Deformation of monoaxial extension of PFM and AVL was
done in longitudinal and transverse directions depending
on the arrangement of fibers. Statistical data were evaluated
with Mann-Whitney significance test criterion using an SPSS
Statistics 17.0. software.

The obtained results showed that the A and E values in
PFM and AVL following devitalization in all the directions
were much higher as compared with native tissues. A reduc-
tion in the & value of devitalized biological tissues indicated
arise in rigidity of aortic leaflets and pericardium. We believe
an increase in rigidity and strength owing to a certain reduc-
tion in the deformability reserve of xenotissues to be related
to the effect of low temperatures and ionizing irradiation,
initiating the formation of intra- and intermolecular cross-
links due to cross-linking ability of fibrous proteins, thus
resulting in a denser arrangement of collagenic fibers in
biological tissues and their respective structural stabilization.
The availability of these changes when compared with the
values of the working stress in native tissues suggested
the given material to be capable of successfully withstand-
ing physical loads during long-term existence in the recipient
organism.
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BnusiHne MoHU3NpyoLwero o6nyyYeHns U HU3KUX Temneparyp

Ha Mopdonornyeckoe COCToOsIHME U30SIMPOBaHHbIX apTepUin CBUHEN

E.B. WWeB4eHko, J1.H. ToiHbIHbIKA, W.T1. Muxannosa, b.I. CaHgoMmupckun
UHcmumym npobnem Kpuobuonozauu u kpuomeouyuHsl HAH YkpauHsbl, e. Xapbkos

Effect of lonizing Irradiation and Low Temperatures

on Morphological State of Pig Isolated Arteries
E.V. Shevchenko, L.N. Tynynyka, I.P. Mykhailova, B.P. Sandomirsky

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

[TpoGnema co3nanust aleKBaTHBIX COCYANCTHIX ITPOTE30B
IIPY NPOTE3UPOBAHIH COCYAOB MAJIOTO IMaMETPa OCTACTCS
aKTyaJbHOH. BbUI mpeaiokeH NMPUHIUIHAIBHO HOBBIN
MOJXO0J K CO3JaHHIO ACBHUTAIN3UPOBAHHBIX COCYIHCTHIX
KCEHOTIPOTE30B MAJIOT0 AUAMETPa, BKIFOUAFOIIHNA PEIBIMII-
JlaTallMOHHYI0 00paboTKy OMoMarepHuana ¢ UCHOJIb30Ba-
HUEeM (HU3HUECKUX (pakTOpOB (3aMOpaKMBaHHUE-OTOTPEB U
noHm3upyomiee oonydenne). Llenp paboTel — H3yueHUe
MOpP(OIOTHYECKOH CTPYKTYPHI U30JIMPOBAHHBIX apTepHil
CBUHEH TOCTIe BO3ACHCTBUS HOHU3UPYIOIIETO 00IydeHHS U
ITyOOKOTO 3aMOpa’kKHBaHUSL.

s uccrnenoBaHUs MCMONB30BANIM BHYTPUTPYAHBIE
apTepuH OECIIOPOAHBIX TTOJIOBO3PEIBIX CBUHEH, KOTOpBIC
ObLTH pa3aerneHs! Ha 4 rpynnbl: | — KOHTpob (HaTHBHBIE ap-
tepun); 11 — BHyTpUTpyIHbIE apTepHUH MOCIIE BO3ACHCTBHS
HU3KUX TeMiepatyp; I1I — o6yuennsie aprepun; [V — BHYT-
pUTPYZAHBIE apTEePHH MOCIE BO3ACUCTBUSA HU3KUX TEMIIe-
paryp u obaydenus. OUHILEHHbIE apTEPHUHU MTOTPYKAU B
KUIKAH a30T (—196°C) 1 XpaHWIH 10 MOMEHTA HX UCTIOINB30-
Banust. OOpasusl aprepuii ororpesanu npu 37°C. Ha 6aze
HHII X®TU HAH Vkpauss! ¢ HOMOLIBIO JINHEHHOTO YCKO-
putens smekTpoHoB JIYD-10 ux obmywanu B no3e 25 xIp.
JLnist o0111et OLIEHKH COCTOSTHMSA UCCIIEAyeMbIX TKaHe! apTe-
PHi IPUMEHSUTH OKpAIIMBaHNE T€MaTOKCHIIMHOM M 303H-
HoM. J1y1s1 BeIsIBIIEHHS ¥ AN PEPEHIMPOBKY COCIMHUTEIBEHO-
TKaHHBIX CTPYKTYP UCIIOJIb30BAJIM OKpaIIBaHHUE ITperapa-
TOB (hYKCHIIMHOM Ha 3JIaCTHYECKUE BOJIOKHA 110 Beiirepty ¢
JIOKpalBanueM MuKkpodycuHoM no merony Ban 'm3oH.
Jlns orieHKH (YHKITMOHAIBHON aKTUBHOCTH TKaHEH apTepuii
HCIIOJIb30BAIIN KOMIUIEKC THCTOXMMHYECKUX METOIMK. [le-
3okcuHykieonpotenasl (JHIT) BeIABIIN peakmueit mo
@enbreny-Poccendexy (koHTpois — ruapoinus ¢ HCl), pubo-
Hykieonporeuas! (PHIT) — okpackoif mo metony bpame
(KOHTPOJIB KPHCTAIIHYECKOI pHOOHYKIIea30il).

Br110 OKa3aHO, YTO 1MOCIIE KPUOBO3ACHCTBUS U BIUSHUS
MOHHU3HPYIOIIETO 00JIyIeHHS B KJIETOYHBIX JJIEMEHTAX BCEX
CJIOEB CTEHKH apTEPHUH Pa3BUBAIOTCS IPEUMYILECTBEHHO Jie-
CTPYKTHBHBIC N3MEHEHUS B BUIe HEKpOOH03a M HEKpO3a IMIaj-
KUX MBILIEYHBIX KJIETOK, pruOpob1acToB, SHIOTEIHOLUTOB C
YaCTUYHOMU JEIHI0TEIN3ALMEH ee MHTUMBI U vasa vasorum,
BBI3BaHHBIE KPHOIIOBPEKICHHEM. B coenMHITE b HOTKAaHHOM
KOMITOHEHTE CTEHKH apTEPHH JTACTHIECKHE U KOJUTar¢éHOBbIE
BOJIOKHA, BHYTPEHHSS 3JIaCTHYECKast MeMOpaHa B LIEJIOM CO-
XPaHAIOT CBOE MPOCTPAHCTBEHHOE PACIIOIOKEHHE U CTPYK-
TYPHYIO IIeJIOCTHOCTb, HECMOTPsI Ha 04aroByo aedopma-
uuto. Peakuus va JIHII B ssapax sHAOTEIMOUMTOB U INIAIKUX
MBILIEYHBIX KJIETKaX apTepuil CBUHEN I10CIIE KPUOBO3IEHCT-
BHsIM OOTydeHHs oTpuIiatenbHas. Peakius Ha PHII B muto-
TUTa3Me SHIOTEIMOLMTOB 1 NIaAKMX MBIILICYHBIX KJIETKAX apTe-
pHii CBUHEH 1TOCIIC KPUOBO3EHCTBHUS 1 O0TyYSHHS OTPHILIA-
TenpHast. VICTonp30BaHIe HU3KHUX TEMIIEpaTyp U HOHU3HUPYIO-
ero o0Iy4eHus ABIACTCS MEePCIEKTUBHBIM B KOMILIEKCE
MEPOIPHATHH 0 JEBUTATU3ALMH COCYIUCTHIX KCEHOIPOTE30B.
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The development of adequate vascular prostheses for
prosthesis of small diameter vessels is relevant today. We
have suggested principally new approach to the develop-
ment of devitalized vascular xenoprostheses of small dia-
meter including pre-implantation treatment of biomaterial
using physical factors (freeze-thawing and ionizing
irradiation). The research aim was to study the morphological
structure of pig isolated arteries under effect of ionizing
irradiation and deep freezing.

For the investigation we used thoracic arteries of adult
breedless rats which were divided into 4 groups: i) the
control (native arteries); ii) thoracic arteries after low tem-
perature exposure; iii) irradiated arteries; iv) thoracic arteries
after low temperature exposure and irradiation. Cleaned
arteries were plunged into liquid nitrogen (—196°C) where
they were stored till required. Arteries were thawed at 37°C.
Then their irradiation with a dose of 25 kGy was carried out
using linear electron accelerator LUE-10 at the National
Science Center of Kharkov Institute of Physics and
Technology of the National Academy of Sciences of Ukraine.
To assess general state of the studied arterial tissue we
used staining with hematoxylin and eosin. To reveal and
differentiate connective-tissue structures we used staining
of preparations according Weigert with fuchsin for elastic
fibers and counterstaining with picrofuchsin according Van
Gieson. To assess the functional activity of arterial tissue
we used histochemical methods. Desoxynucleoproteins
(DNP) were revealed by Feulgen-Rossenbeck reaction (the
control was hydrolysis with HCI). Ribonucleoproteins (RNP)
were found by Brachet staining (control with crystalline
ribonuclease).

The results of histological and histochemical studies
have shown that after cryoexposure and the effect of ionizing
irradiation the cells of all artery wall layers had mainly
destructive changes such as necrobiosis and necrosis of
smooth-muscle cells, fibroblasts, endotheliocytes with a
partial deendothelization of its intima and vasa vasorum
caused by cryodamage. In connective tissues of arterial
wall the elastic and collagen fibers, inner elastic membrane
generally preserved spatial location and structural integrity
despite of focal deformation. Reaction to DNP in endothe-
liocytes and pig smooth-muscle artery cells after cryoexpo-
sure and irradiation was negative. Reaction to RNP in endo-
theliocyte cytoplasm and pig smooth-muscle artery cells
after cryoexposure and irradiation was negative. Thus, the
application of low temperatures and ionizing irradiation is
perspective in the complex of procedures on devitalization
of vascular xenoprostheses.
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BnusaHue OKCTpPAKTOB TKaHeM mMo3ra v rnevYeHu Ha rmnoTepmMmunyeckoe

XpaHeHune HepBHbIX KNeTOK HOBOPOXAEeHHbLIX KpPbIC

M.B. LLleB4eHko
UHcmumym npobnem kpuobuosozuu u kpuomeduuyuHbl HAH YkpauHbi, 2. Xapbkoe

Influence of Brain and Liver Tissue Extracts on

Hypothermic Storage of Newborn Rat Neural Cells
M.V. Shevchenko

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

Lenbro paboTHI SBUIIOCH H3yUYCHUE PO MUKPOOKPYKe-
HUS Ha MOBEJICHHE B KyJIBType M30JIMPOBAHHBIX HEPBHBIX
KJIETOK T'OJIOBHOT'O MO3T'a HOBOPOXKICHHBIX KPBIC /10 1 TTOCTIe
runorepMugeckoro xpanenus (I'X).

Hepeasie kietkn (HK), momydeHHbIe U3 TKAaHH MO3Ta
HOBOPOXKJCHHBIX KPBIC, KYJFTUBUPOBAIN B KOHIICHTPAIIUU
2x10° knnerox/mi B cpeie DMEM/F12, o6orarennoit 10%
CBIBOPOTKHU KpOBH Kpbic. KiteTku xpanunu B Teuenue 1, 2, 3
u 4 cytok npu Temnepatype 8°C B DMEM/F12 u caxapo3o-
coneBoM pactope (CCP). Cpeny xpanenust oboramamm 10%
CBIBOPOTKH KPOBH KPBIC, SKCTpaKTaMu Mo3ra (OM) u nedeHu
(OI1) HOBOPOXKICHHBIX KPBIC.

B kynerype cexeBbiaeaeausie HK ¢popmupoau arpe-
rarbl, KOTOPbIE MOCIIE IPUKPETUICHUs] (POPMUPOBATIH MOHO-
CIIOM, COCTOSIIIUN U3 KIIETOK INIMHY U HelipoHoB. Ha MoHOCTOE
BIOCJIE/ICTBHH IOSIBIISUTUCH KOJIOHHH CTBOJIOBBIX/TIPOT€HUTOP-
HBIX KJIETOK. He3aBICHMO OT HCTIONB3YEeMOM Cpe/Ibl M IIPUCY T-
CTBHS DKCTPAKTOB, | X MPUBOIUIIO K CHIDKEHHUIO KaK 00IIeT0o
KOJINYECTBa KJIETOK, TAK M KOJINYECTBa KJIETOK, KOTOPHIE HE
MIPOKPAIIMBAINCH TPUMAHOBBIM CHHHM. [IprcyTcTBIE ChIBO-
POTKH He BIHSUIO Ha n3MeHeHue KoHrenTpauun HK B poriec-
ce I'X 1 oka3pIBaio HEOOJIBIIOE MTOJIOKHUTEINBHOE BIMSTHHAC
Ha COXPaHHOCTh MHTaKTHBIX KJIETOK. XpaHeHHE Ha IPOTSDKe-
nun 1-x cytok B cpeie DMEM/F12 ¢ ceiBopoTKoii 1 Oe3 Hee,
aTaoke B CCP 6e3 chIBOpOTKH HE BIUIIO Ha moBeneHne HK
B KYJIBTYp€ 110 CPaBHEHHUIO C KOHTpoJeM. B mpucyrcTeun
kak DM, tax u D11 B cpere DMEM/F 12 npoucxoammm 6oree
NO3/{HEe NPUKPEIUICHUE arperaToB K MOJIOKKe H Ooee
TI03/THEE MOSIBIICHUE Ha MOHOCTI0E HelipoOiacToB. B mpucyT-
ctBun DI1 B CCP netipobnacts! u kononnu HK e mosBistince.
B teuenne 2-x cytok ['’X B cpene DMEM/F12 B ipucytcTBrn
KaK CBIBOPOTKH, Tak U D11 v OM npakTu4ecku He BIUSIIO
Ha [TOBeJICHHE KIIETOK B KynbType. [Ipu oTcyTCTBHHU CBIBO-
potku u 3xkctpakToB B DMEM/F12 HK B kynsType opmupo-
BaJIM JIMIIb HEOOBIINE yYacTKH MoHOCHOos. KynbTuBHpo-
Banne HK nocie xpanenns B CCP 63 CBIBOPOTKH HIIH B ITPH-
cyTcTBUU DM npuBOIMIO K (POPMHUPOBAHHIO HEOOIBIIOTO
KOJINYECTBA HEHPOOIaCTOB U KOJIOHHUH, KOTOPBIE HOSBIISUTICH
B OoJiee MO31HNE CPOKH 10 CPABHEHMIO ¢ KOHTpoieM. [Ipn
kynsTuBHupoBanun HK, xpanusmuxcst B CCP ¢ cbIBOpOTKOH,
(hOpPMHPOBAINCH METIKUE arperarsl, He IPUKPETUISIBIINECS
k mojoxkke. Jlo6asnenue D11 B CCP criocobcTBOBaNO ITPH-
KPETUICHHUIO YaCTH arperaToB ¥ (YOPMHUPOBAHUIO HEOOIBIINX
yuaacTkoB MoHOcHos1. KynsruBupoBanue HK nocne 3-x cyTok
I"X He3aBUCHMO OT UCI0JIb3YEMOM CpeJibl XapaKTepHu30Ba-
J10¢h GOpMUPOBAHNEM MEJIKHX PHIXJIBIX arperaToB, KOTOPbIE
He MPUKPETUIIINCH K MOJIOKKE U B AaTbHEHIIIEM OrHOa.

Takum oOpa3zom, 100aBIeHNE CHIBOPOTKH MIIN DKCTPAK-
ToB B cpery DMEM/F12 no3BossieT coXpaHATh MOMYIISAIIUH
CTBOJIOBBIX/TIPOr€HUTOPHBIX U Au(depernnpoBanHpix HK
Ha npoTsbkeHuH 2-X cyTok ['X. [IpucyTcTBre CHIBOPOTKH WK
OI1 8 CCP oka3bIBaeT OTPUIIATENHHOE BIVSHIE Ha COXPAaHHOCTh
HK HOBOpOXAEHHBIX KPBIC HE3aBUCUMO OT cpoka ux I'X.
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The aim of the work was to study the influence of the
microenvironment on isolated newborn rat neural cells (NC)
behaviour in culture before and after their hypothermic
storage (HS).

NC were isolated from the brain tissue of newborn rats
and cultured of 2 mIn cells per ml concentration in DMEM/
F12 medium supplemented with 10% rat blood serum. Cells
were stored for 1,2, 3 and 4 days at 8°C in DMEM/F12 me-
dium and sucrose-based solution (SBS). The medium was
supplemented with 10% rat blood serum and brain (BE) or
liver extracts (LE).

In culture the freshly isolated NC formed aggregates.
After attachment to the substrate they formed a monolayer
that consisted of glial cells and neurons. Stem/progenitor
cell colonies appeared on the monolayer by further culturing.
Regardless of medium or the presence of extracts HS caused
the reduction of the NC concentration and the number of
cells that excluded the trypan blue. The presence of serum
did not influence the change of NC concentration during
the HS and had a little positive effect on the preservation of
intact cells. One day of HS in DMEM/F12, with or without
serum, and in SBS without serum, did not influence the
behavior of NC in culture if compared to the control. The
presence of BE and LE in DMEM/F12 caused the later
attachment of aggregates to the substrate and the later
appearance of neuroblasts on the monolayer. In the presence
of LE in SBS the appearance of neuroblasts and forming of
colonies were not observed. Two days of HS in DMEM/F12
in the presence of serum or extracts almost did not affect
the behavior of cells in culture. Being in serum-free and
extract-free DMEM/F12 the cells only formed small areas of
monolayer. Cultivation of NC that were stored in SBS without
serum or supplemented with BE, resulted in formation of a
small amount of neuroblasts and colonies, moreover they
appeared later if compared to the control. Culturing of NC
that were stored in SBS with serum led to appearance of
small loosely-packed aggregates, not attached to the sub-
strate. Supplementing the SBS with LE resulted in
attachment of the part of aggregates to the substrate and
formation of small areas of monolayer. The cultivation of
NC after 3 days of HS, regardless of medium used, was
characterized by forming of small-sized loosely packed
aggregates that did not attach to the substrate and died
during further cultivation.

Thus, the supplementing of DMEM/F12 medium with
serum or extracts allowed to preserve the populations of
stem/progenitor and differentiated NC within two days of
HS. The presence of serum or LE in SBS had a suppressive
effect on preservation of newborn rat NC regardless of HS
duration.
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OcMoTUYecKas pe3MCTeHTHOCTb 3PUTPOLUTOB GapaHa B yCNOBUAX

rmnoTepmMmnyecKoro XxpaHeHmsa m BO34EeNCTBUA O30Ha

K.H. TonosuHa
UHcmumym npobnem kpuobuosozuu u kpuomeduuyuHbl HAH YkpauHbi, 2. Xapbkoe

Osmotic Resistance of Ovine Erythrocytes

Under Hypothermic Storage and Ozone Exposure
K.N. Golovina

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

B mpaxTuke 1a00paTopHOro MEIUIMHCKOIO aHAlln3a
BOCTpeOOBaHBI METOABI, B KOTOPBIX HCIIONB3YIOTCS SPUT-
pouuTsl 6apaHa Kak BU3yalbHOW MeTKH T-muM¢pounnToB
yenoBeka. OHaKO CYIIECTBYIOIINE KOHCEPBAHThI-CTA0MITH-
3aTOpbI HE 00ECIICUNBAIOT XPAaHEHHS SPUTPOLIUTOB OOJIbIIIE
2 mecsiueB. TakuM 00pa3oM, CyImIECTBYET HPAaKTHISCKHUNA
HMHTEpEeC K MOWUCKY M YCOBEPIICHCTBOBAHUIO CPEIbI IS
JUTUTEIILHOTO THIIOTEPMHUYECKOTO XPAaHEHUS SPUTPOLIUTOB
OapaHa.

[enbto paboThI OBLIO OLIEHUTH 110 U3MEHEHHIO KOA(hH-
[IEHTa OCMOTHYECKOM XPYIKOCTH COXPAHHOCTh KIIETOK B
Pa3NMYHBIX Cpelax B TCUCHHUE § HeNleNb P TeMIIepaType
2...4°C. CpaBuuBaiu cnemytoriue cpeapl: 1 —0,9%-it pactBop
xJtopuza Hatpust; 2 — 7%-1 pacTBOp caxapossl; 3 — pacTBOp
Oncsepa (mroko3a 20,5 1/i1, Tpar HaTpys 8 I/11, TMMOHHAs
kucnora 0,552 r/x, xnopun Harpus 4,2 1/1); 4 — 5%-it pacTBOp
MaHHHTA. CTEeNeHb reMOoJIn3a OLIEHUBAJIN CTICKTPO(OTOMET-
PHUYECKUM METOIOM IO KOIMYECTBY T'eMOTIIOOMHA, BBILIE-
IIIEro 13 JIM3UPOBABIIMX KJIETOK. Takke OlleHUBaJIM BIIMSIHUE
Ha COXPaHHOCTh IPUTPOLIUTOB OapaHa MHKYOAlluH B pacT-
BOpe ¢ KOoHLleHTpauuei o3ona 0,16 mr/i, 3¢ deKTuBHOCT
KOTOPOIi ObllIa paHee IoKa3aHa Ha YeJI0BEUECKUX IPUTPO-
murtax [ML.A. bensix u ap. 2007].

B pesynbrare mpoBeieHHBIX SKCIIEPUMEHTOB OBLITH TTO-
Jy4eHBI JaHHBIE, COTVIACHO KOTOPBIM YKa3aHHBIE CpEIlbI
MOJKHO PACHOJOXUTh B MOPSAKE YOBIBAHHS 110 CTEHECHU
reMoJin3a KJIETOK nocje xpaHenust: 1 >3 >4 > 2 4ro nos-
BOJISICT TOBOPUTH O Jy4lIed COXpPAaHHOCTH SPUTPOLIUTOB B
7%-M pacTBOpe caxapo3bl, 10 CPaBHEHHUIO C APYTUMHU
HN300CMOTHYHBIMH cpefaMu. Ilociie MHKyOauy XpaHuB-
HIMXCS KJIETOK B PACTBOPAX C 030HOM Ha 3aKJIIOYUTEILHOM
aTane xpaHeHus (8 Hezeb) ObLIO OKa3aHOo CYILIECTBEHHOE
CHIDKEHUE KOA(Q(PHUIMEHTa reMOoJi3a KIETOK JJIsl KaXKJ0H
cpensl, %: 1 —Ha 1,2;2—18,0; 3—14,6; 4 — 8,6. Habmonaembrit
3¢dexT, Mo HaleMy MHEHHIO, MOXET OBITh 00YCIOBJICH
MOIU(DHUIMPYIOMIMM BIMSHUEM 030HA Ha aKBarOPHHbBI
SPUTPOLIUTOB, TOKa3aHHBIM panee [B.L. Smith et al., 1994;
V. Travagli et al., 2007]. B pe3ynbrare Takoit 00paboTkn
CO3/1aI0TCS YCIIOBHS U1 BBIPABHUBAHUSI OCMOTHYECKHX I'pa-
JVICHTOB MEXAy BHYTPH- M BHEKIETOYHOH cpenoil, uTo
MIPUBOJUT K MOBBIIICHUIO OCMOTHYECKOH YCTOMYMBOCTH.
OOHapy>keHHBIH 3(h(HeKT MOXKET OBITH HCIIOIB30BAH B Jajlb-
HeWIIeM MPH TMIIOTEPMUYECKOM XPAaHEHUH SPUTPOLIUTOB
OapaHa JUIsl KIIMHUYECKUX M HAyYHBIX LIEJICH.
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Medical laboratory tests involve the methods with ovine
erythrocytes as a visual label for human T cells. However,
the existing stabilizing solutions do not provide storage of
erythrocytes longer than 2 months. Thus there is a practical
need in research and improvement of a medium for long-
term hypothermic storage of ovine erythrocytes.

The research aim was to evaluate cell survival during
storage in different media for 8 weeks at 2...4°C using the
changes in osmotic fragility coefficient as the index. The
following media were compared: 1) 0.9% sodium chloride;
2) 7% sucrose; 3) Alsever's solution (glucose 20.5 g/1;
sodium citrate 8 g/1; citric acid 0.552 g/1; sodium chloride
4.2 g/1); 4) 5% mannitol. The hemolysis degree was assessed
spectrophotometrically by the amount of hemoglobin
released from lysed cells. There was evaluated the effect of
treatment with low concentration of ozone (0.16 mg/l) on
ovine sheep erythrocyte integrity, that was previously
shown as an effective for human erythrocytes [[.A. Belykh
etal.,2007].

The obtained data of experiments allowed to arrange
the used media by observed hemolysis in such descending
order: 1> 3>4>2 i. e. higher preservation of erythrocytes
was found in 7% sucrose solution if compared with other
isoosmotic media. Incubation of the cells in low concentra-
tion ozone solution in § weeks of storage resulted in a sig-
nificant reduction of cell hemolysis index for each media, as
follows: 1) 1.2%, 2) 18.0%, 3) 14.6% 4) 8.6%. The observed
effect may be presumably stipulated by modifying effect of
ozone on erythrocyte aquaporins, reported previously
[B.L. Smith et al., 1994; V. Travagli et al., 2007]. Such a
treatment provided the conditions for balancing the osmotic
gradients between intra- and extracellular media, resulting
in increase of osmotic resistance. The observed effect may
be applied in the future for practical use in hypothermic
storage of ovine erythrocytes for clinical and research pur-
poses.
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WHKancynsams Me3eHXMMaJIbHBIX CTPOMAJIbHBIX KJIETOK
(MCK) B anbrunatHble cepHuECKHE HOCUTEIH SIBISETCS
MIEPCIIEKTUBHBIM HalpaBJICHUEM KJIETOYHOH OMOTEXHO-
JIOTUH, TKAHEBOM MHKEHEPUU U TPAHCILIAHTOJIOTUH. B cBsA3U
C 9THM Ba)KHO JICTAJILHO U3YYUTh U pa3paboTaTh HOBBIE CIIO-
coOBI XpaHEHHUsI OMOIOTMYECKOT0 MaTepuaja B COCTaBe ajlb-
TMHATHBIX HOCUTEJICH Ha MPOTSDKEHUHU ATTUTEIBHOTO BPEMEHH
B HEU3MEHHOM BHJIE.

Lenbro naHHO# pabOTHI OBUIO H3YUYHUTh BIMSHNE HHKATI-
cynmsiu MCK B anbrunatHbie MEKpocdepbl Ha HX JKU3HE-
CIIOCOOHOCTH M METabOJIMUECKYIO aKTHBHOCTb B ITPOIIEcce
XpaHEHUS TIPH PA3INYHBIX MOIOKUTEIBHBIX TEMIICpaTypax.

Jusa nakancynsiuun MCK ememmBani ¢ 1,2%-M pacTBo-
POM aJIbruHaTa HaTPHs, 3aTeM MOKAIEIbHO BHOCWIIN B pacT-
BOp CaCl2 JUTSI TOJIMMEPU3ALIMH C MTOCIENYIOIEH OTMBIBKON
B (huznonoruyeckoM pactope. IlomyueHHbIe aTbrMHATHBIC
MHUKpOC(Eepbl NEPEHOCUIIM B T€PMETHYHbIC KPUOKOHTEMH-
Hepsl, coxepxasime | Mt cpenst 0-MEM u 10% 3C, u xpa-
HWIK Ipu TeMneparypax 4, 20 u 37°C B TeueHue 7 CyTOK.
XKuznecrnocoOHOCTB U MeTabonnueckyto aktTueHocTh MCK
onieHuBaM nocine 1, 2, 3,4 u 7 cyTok XpaHEHUS ¢ UCTIOIb-
3oBanueM MTT-tecra.

[Tokazano, uTo xn3HecnocobHocTh cycnensuit MCK
(6e3 mHKanCyIsIINK) Yepe3 3 CyTOK XpaHEHHsI IPU TeMIIe-
parype 37,20 n 4°C camxanack 6osee ueM B 2 paza I1o cpas-
HEHHIO C NCXOIHBIMU NoKa3aTensiMu. Ha 4-e cyTku XxpaHeHust
KHM3HECTIOCOOHOCTD KIIETOK YMEHBIIAIACh 10 KPUTHYECKOTO
YpOBHS HE3aBUCHMO OT TeMIlepaTypsl HHKyOaruu. Hampo-
THUB, XKU3HECTIOCOOHOCTh M METa0OINYecKas aKTUBHOCTD
uHKancyapoBaHHbeIX MCK coxpaHsAIics Ha BRICOKOM YPOB-
HE BIUTOTH JI0 7-X CYyTOK XpaHEHHUs BO BCEX TEMIIEPaTyPHBIX
pexxumax u coctaBisiin 70-85%.

Taxum o6pazom, ycranosieHo, uto MCK B coctase aib-
TMHATHBIX C(EPUIECKUX HOCUTEIICH CITIOCOOHBI COXPAHSTh
BBICOKHE ITOKA3aTeIN )KU3HECTIOCOOHOCTH U MeTaboInyIec-
KO aKTUBHOCTH B T€UCHHUE HEJICIIN XPAHESHUS TIPH ITOJIOXKH-
TEJIFHBIX TeMIepaTypax. B To e BpeMs KJIETKH B COCTaBe
CYCIIEH3UH ITOTHOAI0T yKe Ha 4-¢ CyTKU XpaHeHus. B cBszn
C 3TUM MOXXHO yTBepXJaTh, uTo MHKancymsuua MCK B
AJIbTUHATHBIE MUKPOC(hepbl MOKET ObITh UCIIOIB30BaHA IS
3HAYUTEIHHOTO MOBBIIICHUS BEDKHBAEMOCTH KIIETOK IPH
KPaTKOBPEMEHHOM XPaHEHUH HIIH TPAHCIIOPTHPOBKE.
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Encapsulation of mesenchymal stromal cells (MSCs) in
alginate spherical carriers is promising direction of cell
biotechnology, tissue engineering and transplantology.
Therefore, it is necessary to pay attention to the detailed
study and to the development of new methods for storing
biological material in the spherical carriers unchanged for a
long time.

The aim of this work was to study the effect of MSCs
encapsulation into alginate microspheres on cells viability
and metabolic activity during storage at different positive
temperatures.

Encapsulation was carried-out by mixing MSCs with
1.2% sodium alginate, following drop-wise addition of cell-
alginate gels into the CaCl, solution for polymerization and
washing in saline solution. The resulting alginate micro-
spheres were transferred into hermetic cryovials, containing
1 ml of a-MEM with 10% FS and stored at 4, 20 and 37°C
during 7 days. The viability and metabolic activity of MSCs
were assessed after 1, 2, 3, 4 and 7 days of storage by the
MTT assay.

As a result, the viability of the MSCs suspensions
(without encapsulation) after 3 days of storage at 37, 20
and 4°C decreased more than twice, comparing to initial
level. After 4 days of storage the critical reduction of cells
viability was observed, independently of incubation
temperature applied. And vice versa the viability and meta-
bolic activity of encapsulated MSCs were preserved at high
levels for up to 7 days of storage at all temperature condi-
tions and comprised 70-85%.

Thus, it was shown that MSCs within alginate spherical
carriers are able to maintain high viability and metabolic
activity during 1 week of storage at positive temperatures.
Meanwhile non-encapsulated cells die on the 4" day of
storage. The results confirm that the encapsulation of MSCs
into alginate microspheres could be applied as perspective
approach for significant improvement of cells survival
during short-term storage or transportation.
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3amadeii nccuenoBaHus OBLIO CO3MaHuE crioco0a orpe-
JITICHUS OCMOTHYECKOH yCTOWYMBOCTH CHEPMAaTO30MI0B
KapIia ¢ IIeJIbI0 BBISICHEHHUSI MEXaHU3MOB KPHOTIOBPEXKICHUH
CIIEpMaTO30HI0B 1 0TOOpa OoJIee KaueCTBEHHOTO MaTepHa-
J1a JUIsl JITbHEHIIETO NCTIONb30BaHUSL.

W3BecTHO, 4TO NMpHU MONaAaHUHM B THIOTOHUYECKYIO
Cpey HEIIPOHHKAIOIIETO BEIIECTBA 00bEM KIIETKH yBEJIUUH-
BAeTCs 3a CYET IPUTOKA BHEKJICTOYHOM BOJIBI, YTO OIpeie-
JISIeTCS Pa3HOCTHIO MEXY OCMOTHUYHOCTBIO BHYTPUKIIETOU-
HOM W BHEKJIETOUHOH cpenbsl. Kpome Toro, BennunHa
MU3MEHEHHsI 00beMa 3aBUCHUT OT BUAOBBIX M MHIMBUTYaTbHBIX
0COOCHHOCTEH caMIla, YCIOBUH OOWUTaHHS U IPYruX (ak-
topos [E.F. Kopeika, 2007].

[Tpn HU3KOH OCMOTHYHOCTH BHEKJICTOUHOH CpEbl IPH-
TOK BOJIbI B KJICTKY, BBI3BAHHBII 3HAYNTEIBHBIM [IEPETIAI0M
OCMOTHYECKOTO JIaBJICHUSI, IPUBOIUT K KPDUTHUECKOMY yBE-
JIMYEHHIO 00beMa U Pa3phIBY IUIA3MaTHUECKOH MeMOpaHBbI
criepmMaro3ona. B cruiry reTeporeHHOCTH KIIETOK B CyCIICH-
3UH MOBPEXKACHHUE BCEX CIIEPMATO30HUI0B B CyCIICH3UH ITPO-
UCXOJUT HE OJHOMOMEHTHO, a B TEUCHHE OIPEEISHHOr0
BPEMEHH, IIPU ATOM THOEINb KIETOK MOXKET OBITh OMUCaHA
3aBHCHMOCTBIO YHCIIA TOBPEKICHHBIX KJIETOK OT BPEMEHH.

B pabote ncnons3oBany pa3paboTaHHBIN HAMH CIIEKTPO-
¢doromerprueckuii Mmerox [A.YO. ITyroskus, 2013]. Ciepmy
KapIia HoJIydaly 1O NPUHATOH B PHIOOBOIHON IPaKTHKE
MeToArKe runodu3apHeIx HHBEKIMA. HatuBHylo ciepmy
Kaplia 100aBJIsIIN B KIOBETY CIIEKTPO(OTOMETPa, 3aI10IHEH-
HYIO AUCTHIUIMPOBAHHOM BOJIOH, OTPY’KaJIM B KIOBETY Mar-
HUTHYIO MEUIAJIKy, OBICTPO pa3MELINBAIId COIEPKUMOE
BCTPSAXHUBAaHHEM, CTABIJIU KIOBETY B KIOBETHOE OT/ICICHHUE U
(bMKCHPOBAIIN TMHAMHKY ONITHYECKOM MIIoTHOCTH. [Tomyyen-
Hasi 3aBHCHMOCTb SIBJIICTCS CYTIEPIIO3ULINEH IBYX MpOIieC-
COB — Ha0yXaHHUS KJICTKH, OTPAKAIOLIET0CA B YMCHBIICHUN
ONITHYECKON IIIOTHOCTH, ¥ YMEHBIIICHHS YN CIIa LEJIBIX KIIe-
TOK, TaK)K€ MIPUBOJIAIIETO K CHHKCHHIO ONITHYECKON TIJIOT-
HOCTH CyclieH3uH. B pesynbrare npeobpazoBanHuii momydanm
KPHBYI0, 0TOOpaKaIOIIy 0 IMHAMUKY ITOBPEXKICHHS KIICTOK.

B npoBeieHHOM 3KCTIepUMEHTE BpeMsi HHKyOaluu crep-
MaTo30HI0B KapIia, IIPH KOTOPOM IToBpexkaatocsk 50% kie-
TOK, coctaBmiio 273 £ 21¢ (n=12). Hamu Ob1a nccnenoBana
3aBHCHUMOCTH BPEMEHH, IPH KOTOPOM noBpexaaercs 50%
MHKYOMPOBaHHBIX B TUCTHUTHPOBAHHON BOJIE CIIEPMATO30H-
JIOB KapIia, OT TeMIepaTypbl Boabl. [1o Hammm TaHHBIM, IPH
WHKYOAaIlM1 KJIETOK B cpeie ¢ Temrepatypoi 24...25°C no-
BpEeKICHHUE CIIEpPMaTO30HI0B Ipoucxoamio gepes 150-160 ¢
Hocyie Hauaia HHKyOaluu, B TO BpeMsI KaKk B Cpelie C TeMIIe-
patypoii 8...10°C —uepe3 550—600 c.

Ha temneparypHyo 3aBHCUMOCTh OCMOTHYECKOH pe-
3UCTEHTHOCTH CIIEPMATO301I0B MOXET OKa3bIBATH BIIHSHHE
KaK TeMIIepaTypa CoAep>KaHus poIO B IADOPaTOPHBIX yCII0-
BHUSIX, TaK ¥ XapaKTepHast JUIs TOTO WIIM MHOTO BHJIA TEMIIe-
parypa ecTeCTBEHHOTO HepecTa.
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The research task was to develop a method for assessing
osmotic resistance of carp spermatozoa to elucidate the
mechanisms of spermatozoa cryodamage and to select the
samples with higher quality for further studies.

Of common knowledge is the fact that when cell appears
in a hypotonic solution of non-penetrating substance, cell
volume increases due to the influx of extracellular water,
which driving force is the difference between osmotic pres-
sure of intra- and extracellular medium. Moreover, the value
of the volumetric changes depends on species and indivi-
dual peculiarities of a male, habitat conditions and other
factors [E.F. Kopeika, 2007].

Low osmotical pressure of extracellular medium results
in the water influx into a cell caused by significant gradient
of osmotic pressure and leads to a critical rise in the volume
and rupture of plasma membrane of spermatozoon. Due to
heterogeneity of cells in suspensions the injury of all
spermatozoa in suspension occurs not simultaneously, but
during certain time, herewith the cell death can be described
as distribution of the number of damaged cells in time.

This study involved the designed by us spectrophoto-
metric method [A.Yu. Pugovkin, 2013]. Carp sperm was obtai-
ned using the methods of pituitary injections traditional in
fish breeding. Native carp sperm were added into spectro-
photometer cuvette with distilled water, equipped with
magnetic stirrer, the content was rapidly mixed with shaking,
the cuvette was placed into a holder and the dynamics of
optical density was recorded. The resulted dependence was
the superposition of two processes: cell swelling reflected
in decreased optical density, and decrease in the number of
intact cells also leading to a reduction in optical density of
the suspension. As the result of transformations we obtai-
ned the curve reflecting the dynamics of cell injury.

In the performed experiment the incubation time of carp
spermatozoa whereat 50% of cells were damaged was 273 +
21s (n = 12). We obtained the dependence of time value,
when 50% of carp spermatozoa incubated in distilled water
became damaged, vs. water temperature. According to our
data incubation of cells in the medium of 24...25°C resulted
in the damage of spermatozoa in 150—160 s after incubation
start, while in the medium with the temperature of §...10°C it
was observed in 550—-600s.

Thus, both temperature of fish maintenance in laboratory
conditions and specific for each species spawning tempe-
rature can affect temperature dependence of osmotic
resistance of spermatozoa.
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