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(DYHKLIMOHa/\bHaSI MOAHOUEHHOCTb KPUOKOHCEPBUPOBAHHbIX TpOM60LlMTOB

B 3aBUCUMOCTHU OT pPEXMMOB 3aMOpaAXUBaHUS

O.A. boraaHumkosa, C.E. OscsHHMKOB, A.M. KOMNAHMELL
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Functional Value of Cryopreserved Platelets Depending on Freezing Regimens

O.A. BOGDANCHIKOVA, S.YE. OVsYANNIKOV, A.M. KOMPANIETS
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B uccnenoBaHusax 1mo pa3paboTke HOBBIX KPHOKOHCEp-
BaHTOB JUIsI HU3KOTEMIIEPAaTyPHOTO KOHCEPBUPOBAHHS TPOM-
OOLIMTOB YCTAaHOBJIEH BBICOKUH yPOBEHb KPHO3ALIUTHOIO
JEeWCTBHS CpeIbl, coJeprKalleil KOMOMHAITUIO IBYX KPHUOIIPO-
TeKTOpoB — auMmeTmwnarnetramuaa (JIMAI) U OKCHITHIHPO-
BAaHHOI'O ITIMIIEpPHUHA CO CTENEHBIO MOJUMEpU3aluu n = 5
(Oor, _)).

Lenp paboThl — U3yYUTh (QYHKIHOHANBHYIO MOJTHOIICH-
HOCTH TPOMOOITUTOB YeNIOBEKa IOCIIe KPHOKOHCEPBUPOBA-
HUS C pa3pabOTaHHBIM KPUOKOHCEPBAHTOM B 3aBHUCHMOCTH
OT PEXXHMOB 3aMOPAKUBAHUS.

TpombounTsl momydyanu auddepeHInpoBaHHBIM IISHT-
pudyrupoBaHueM 03Bl JOHOPCKOM KPOBH YeNIOBEKa W3
JeHKOTPOMOOIUTAPHOTO Closl. 3aMopakuBaHue 00pas3IoB
OCYIIECTBIsUIM nociie 30-MUHYTHOW 3KCIO3UILUU TPOM-
OOLIMTOB C KPHO3AIIUTHON cpenoit, coxepxarieit 10%-1o0
cyMMapHylo koHueHTpauuio JIMAW/OODI' _, B muasme.
OxnaxxJjeHre KOHTEHHEPOB C CYCIIEH3UeH TPOMOOILIUTOB MPO-
BOJIWJIA C HEPETYITHPYEMBIMH CKOPOCTSIMH B MApax »KHJKOTO
azota npu Temmeparype —40...—45°C (pexum 1) nu —188...
—193°C (pexxuM 2), a Takxke ¢ peryJIupyeMoil CKOpoCcTbiO B
KaMepe HPOrpaMMHOTO 3aMOpakuBaTels (pexum 3).
JAMCO B Hamux UCCIEIOBAaHUSX SIBIISETCS BEIIECTBOM CPaB-
HeHUsl. OYHKIHOHATHHYIO MOJHOIEHHOCTh KPHOKOHCEP-
BUPOBaHHBIX TPOMOOIIMTOB OIICHUBAJIHU MOCJE yHAJICHUS
KPHOIIPOTEKTOPOB 110 CIEAYIOUUM IOKa3aTeJsIM: arpera-
s, uHAypoBarHas AIP (200%107°M) u komtarenoM (6,7%
103M), peakuus Ha THIMOTOHHYECKHUH IMOK; pETPaKIUs
TPOMOOLIUTAPHOTO CTYCTKA, COAEPKaHUE IMPOLYKTOB Iepe-
KHCHOTO OKHCJICHHS JIMIUIOB MeMOpaH TpomMOonuToB (oc-
HoBauus llndda u rugpornepekucy TUIMUIOB), CoAepKaHIe
AQHTHOKCUJAHTHBIX ()epMEHTOB (TIyTaTHOHIIEPOKCHIa3a U
DIIyTaTHOHPEAYKTa3a).

VCTaHOBIEHO, 4TO AN KpHoKoHcepBanta IMAW/OOT, _ |
HaunboJiee BBHICOKUI YPOBEHb (PYHKIIMOHAIHHOM IOJHOLECH-
HOCTH TPOMOOLIUTOB MOIYYEH NPH OXJIAKICHHU 0 PEKUMY
2, 4TO0, IO-BUJUMOMY, CBAI3aHO C OTCYTCTBHEM IEPEOXIaxKe-
HUS (HE PETHCTPUPOBAIOCH) U OBICTPHIM HMPOXO0XKACHUEM
mw1ato kpucraumsanun (=2 muH). s JIMCO Gonee mpuem-
JIEMBI PeXHUMBI | U 3 ¢ MEIJIEHHBIMH CKOPOCTSIMH OXJIaXK-
JICHHS.

Hcnosp30BaHue HOBOI'O KPHMOKOHCEPBAHTA, COAepikKa-
iero KOMOMHAIUIO JABYX KPHUONPOTEKTOPOB, U peXUMa 3a-
MOPaXUBAHUS C OBICTPHIMH CKOPOCTSIMH OXJaXIEHHS I103-
BOJIMJIO IOJIYYUTh BBICOKHE M CTaOMIJIbHBIE IIOKa3aTelu
(yHKIMOHANBHOM MONHOLCHHOCTH KPUOKOHCEPBUPOBAH-
HBIX TPOMOOIUTOB. CleayeT MOTIepKHYTh Ba)KHOE 3Haye-
HUE JUIS Pe3ybTaTOB KPHOKOHCEPBUPOBAHUS TaKuX (HakKTo-
POB, KaK OTCYTCTBHE NIEPEOXJIAKICHUS BHEKJICTOUHON CPEbI
U HEeNIPOAOJDKUTENbHOE (0 2 MHH) IUIATO KPUCTAJUIN3AIHH.

MPOBJIEMbI
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T. 21, 2011, Ne2

194

The investigations on development of novel cryopro-
tectant for low temperature preservation of platelets showed
a high level of cryoprotective effect for medium, containing
combination of two cryoprotectants: dimethyl acetamide
(DMACc) and oxyethylated glycerol with polymerization
degree of n =5 (OEG, _)).

The research aim was to study the functional value of
human platelets after cryopreservation with developed
cryopreservative depending on freezing regimens.

The platelets were obtained by differentiated centri-
fugation of the sample of human donor blood by leukocyte-
platelet layer method. The samples were frozen after 30 mi-
nutes of platelets exposure with cryoprotective medium
containing 10% total concentration of DMA¢/OEG, _, in
plasma. The containers with suspension of platelets were
cooled without rate control in liquid nitrogen vapors under
—40...—45°C (regimen 1) and under —188...-193°C (regimen
2), as well as with cotrolled rate in programmable freezer
(regimen 3). In our study DMSO was the reference sub-
stance. After removing the cryoprotectants the frozen-
thawed platelets were evaluated for functional value by the
following parameters: ADP (200%10°M) and collagen (6,7x
10°M) induced aggregation; hypotonic shock reaction;
platelet clot retraction, content of lopid peroxidation pro-
ducts in platelet membranes (Schiff’s bases and lipid hydro-
peroxides); content of antioxidant enzymes (glutathione pe-
roxidase and glutathione reductase).

It was established that when using cryopreservative
DMAC/OEG __ the highest level of platelet functional value
was obtained under cooling regimen 2, and this was obvi-
ously due to the absence of supercooling (it was not recor-
ded) and rapid passing through the crystallization plateau
(=2 min). The regimens 1 and 3 were more admissible for
DMSO under slow cooling rate.

The application of novel cryopreservative, containing
combination of two cryoprotectants, and the freezing regi-
men with high cooling rates allowed to obtain a high and
stable parameters of functional value of cryopreserved pla-
telets. Major contribution in cryopreservation results of
such factors as absence of extracellular medium supercool-
ing and short (up to 2 min) crystallization plateau should be
emphasized.
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®deTaAbHble OMOPEryASITOPbl CHWKAIOT MOBPEXAEHUS MeYeHU

Npy rMNOTEPMUYECKOM XPaHEHUH

N.A. Cocnmumk, A.B. HePKALIMHA
MHCTUTYT npobaem kpmobumororun u kpmomeanumHsl HAH YkpauHsl, r. Xapbkos

Fetal Bioregulators Attenuate Liver Damage During Hypothermic Storage

I.LA. SosiMcHYK , D.V. CHERKASHINA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Cy1ecTByIolIe CerofHs KOHCEPBUPYIOLIUE Cpelbl He
o0ecrneunBaroT MOJTHON COXpaHHOCTH M30JIMPOBAHHON Ie-
YEeHU IOCJIE AOJTOCPOYHOI0 MIIOTEPMUYECKOrO XPaHEHUS
(I'X), uTo MOKeT OBITH CBSI3aHO C OTCYTCTBHEM B HUX OHOJIO-
THYECKH aKTHBHBIX COCIMHEHUH, CIOCOOHBIX PeryJupoBaTh
KJIeTOYHbIe mpolecchl. Panee B Hamell nabopatopuu Obuia
nokaszaHa 3(()EeKTUBHOCTh NPEIBAPUTEIHLHOTO BBEICHUS
JKHBOTHBIM i1 Vivo OSIIKOBBIX U MENTUIAHBIX OHOPETYISTOPOB
CTBOJIOBBIX U NPOT€HUTOPHBIX KJIETOK B COCTAaBE IIMTO30JISA
¢deranbubix TkaHel (LIPT) na mogenu I'X u HopMoTepMHU-
yeckoil penepoysuu (HP).

Hens pabotsr — onenuts Bnusiaue L{DT B cocraBe pact-
BOpPa XpaHEHUs Ha IPOOKCHIAHTHO-aHTUOKCHAHTHOE, 3HEP-
reTudeckoe U (PyHKIHMOHAIBHOE COCTOSHHUE IEYCHM IOCIIe
I'X n nocnenyromeit HP.

[{uTOo30s1p MATKUX TKaHEH ME3eHXMMaJbHO-ME30/ep-
MaJbHOTO MPOUCXOXKICHUA IJIOA0B Kpbic 15—-16 nneli rec-
TalMU NTOTYy4aIH IIyTEM BEICOKOCKOPOCTHOT'O YJIBTPalleHTPH-
¢byrupoBanus. IledeHb Kpblc XpaHWIX B TedeHUe 24 4 mpu
4°C B caxapo3o-coneBom pactBope (CCP) ¢ mobasieHreM
DT (100 mxa/100 M) nnu 6e3 maHHOW JH00ABKH, 3aTeM
penepdysuposanu 60 muH pu 37°C. B kauecTBe KOHTPOIIS
HCIIONIb30BAIM CBEXKEU30JHPOBAaHHYIO NIeueHb. B romorena-
Tax MEeYSHH UCCIIEIOBAJIN: IbIXaTEeIbHYI0 aKTUBHOCTB, COZEp-
xanue AT®, GazanbHBIH ypOBEHb U CKOPOCTh HAKOIUICHMS
ManoHoBoro nuanbiaeruna (MJIA), akTHUBHOCTh aHTHOKCH-
JNaHTHBIX (epMeHTOB. CHOHTAHHYIO HMPOIYKIHUIO aKTHBHBIX
¢dopm kuciopona (ADPK) omeHHBaIU MO WHTEHCUBHOCTH
(bnyopecueHuuu auruapopogamuna 123, OyHKIUIO neYeHn
OIpeNeNsUId [0 CKOPOCTH MOTOKa ken4yu B nponecce HP.

Xpanenue u nocienywmas HP nedyenn npuBonuiu k
Pa300LICHUI0 OKHCIUTENBHOTO (ochopuaupoBaHus, yBe-
JUYEeHUIO cOHTaHHOHU mpoaykuuu ADK, 6azanbHOro
YPOBHSI U CKOpocTH HakoruieHuss MJIA, CHM)KEHHIO aKTUB-
HOCTH aHTHOKCHIAHTHBIX (hepMeHTOB, ypoBHSI AT® u cko-
pocT npoaykuuu xemuu. IlpucyrcTBue B cpene XxpaHeHHs
HPT npensaTcTBOBaIO HAPYLIEHUIO YHEPreTUYECKOTO COII-
PSDKEHMS, YTO CIIOCOOCTBOBAJIO MPAKTUYECKU MOJTHOMY BOC-
cranoBneHuto ypoBHs AT®. [Ipu stom mocne I'X cHmxka-
nacek nponykius ADK, mocnme HP — 6a3zanpHOTO ypOBHS
MJIA, a CKOpPOCTb €ro HaKOILICHHs ObLIa HIKE KOHTPOJS U
3HaueHuit CCP-rpynmbl Ha Bcex 3Tamax sKcliepuMeHTa. B
npucytctBud L{OT Taxke HaONMIOAATOCH YaCTUIHOE BOCCTA-
HOBJICHHE aKTHBHOCTH BCEX aHTHOKCHAAHTHBIX (DEPMEHTOB,
kpome ['6D/I. Brecenue LIOT B CCP coxpaHsio CKOpOCTh
HPOAYKIMH JKETYM Ha YPOBHE CBEKEH3OIUPOBAHHOIO OpraHa.

BoipakeHHBIH 3aUTHBIN 3G (dekT deTanbHbIX GHopery-
JIATOPOB B OTHOLICHWHU IE€YEHHU B YCIOBHUSAX OKOJIOHYJIEBBIX
TeMIIepaTyp ONpenesseT NepCleKTUBHOCTh UX MCIIOIb30Ba-
HHSI B KQueCTBE KOMIIOHEHTOB PacTBOPOB AJIS XOJOAOBOTIO
XpaHEHHUs] U30JINPOBAHHBIX OPTaHOB.
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Up-to-date preservation media do not ensure sufficient
integrity of isolated liver after long-term hypothermic
storage (HS). It can be due to the solution deprivation of
biologically active substances, which are able to regulate cell
processes. It was shown in our laboratory that animal
pretreatment in vivo with protein and peptide bioregulators
of stem and progenitor cells contained in fetal tissue cytosol
(FTC) was effective in the model of liver HS and normother-
mic reperfusion (NR).

The research aim was to investigate the influence of
FTC added to storage solution on prooxidant-antioxidant,
energetic and functional liver state after HS and following
NR.

The cytosol was obtained from mesenchymal-meso-
dermal tissues of rat fetuses of 15-16 gestation days by
high-speed centrifugation. Rat livers were stored during 24 h
at 4°C in sucrose-saline solution (SSS) with or without adding
of FTC (100 ul/100 ml), then were reperfused for 60 min at
37°C. Freshly isolated livers were used as the control. Res-
piratory activity, ATP level, malone dialdehyde (MDA) basal
level and accumulation rate, antioxidant enzyme activities
were investigated in liver homogenates. Spontaneous
production of reactive oxygen species (ROS) was deter-
mined by fluorescence intensity of dihydrorhodamine 123.
Liver function was determined by bile flow rate during NR.

Liver storage and following NR led to the uncoupling of
oxidative phosphorylation, to the enhancement of ROS
spontaneous production, basal level and accumulation rate
of MDA and to the decrease of antioxidant enzyme activity,
ATP level and bile production rate. The FTC presence in
storage solution prevented the impairment of oxidative
phosphorylation coupling degree that promoted almost full
recovery of ATP level. At this time ROS production dec-
reased after HS and MDA basal level — after NR, but accu-
mulation rate was lower than in the control and in SSS-
group at all steps of the experiment. The partial recovery of
all antioxidant enzyme activity, excepting G6PDG, was also
observed in the presence of FTC. Supplementation of SSS
with FTC maintained bile production rate similar to freshly
isolated organ values.

Pronounced protective effect of fetal bioregulators on
the liver under conditions of near-zero temperatures indi-
cates the prospects of their application as components of
solution for isolated organ cold storage.
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BAnsiHMe peXMMOB OXAQXKAEHUS U KOHCEPBUPYIOWMUX CPEA, COAEpPXKAIUMX
aAbTMHAT HATPUsi, HA >KU3HECNOCOOHOCTb KAETOK

ApoxoKkeii Saccharomyces cerevisiae

B.A. T"TOHOMAPEBA
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHs, r. Xapbkos

Effect of Freezing Regimens and Preserving Media Containing Sodium Alginate

on Saccharomyces cerevisiae Yeast Cell Viability

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

OnHOM M3 aKTyalbHBIX MPOOJIEM COBpEMEHHOI OMOTEX-
HOJIOTHH SIBJISICTCSI MCIOJb30BaHHE B NPOU3BOACTBEHHOM
nporecce MMMOOMIM30BAaHHBIX KJIETOK MHKPOOPTaHHU3MOB,
SIBIISTFOIUXCS TIPOAYIIEHTaMU (hepMEHTOB, TOPMOHOB, BHTa-
MUHOB U JIPyTUX aKTUBHBIX COCIMHEHUH.

NMMoOunu3anus MUKPOOPTaHHU3MOB IYTEM HX BKIIO-
YEeHHUsI B CTPYKTYpY Tesiedl HO3BOJISET 10CTHYb BBICOKOM IJIOT-
HOCTH KJIETOK B OMOPEaKTOpe, YTO yBEINYUBAET IPOTyKTHB-
HOCTb OMOTEXHOJOTHYECKUX IporeccoB. Kpome Toro, Muk-
poOHBIE KJIETKH, HMMOOUIN30BaHHBIE B MaTPUKCE THIPO-
ressi, B ONPEACTICHHON CTENeHH 3alUIIeHbI OT TAKUX HeOJa-
TOIPUATHBIX BO3JICHCTBUI OKpY’KalOIIeH Cpebl, KaKk H3MeHe-
Hus pH u TemnepaTypsl, Bo3/eiicTBHE OPraHUYECKUX pacT-
BOpUTENIEH U TOKCHYECKUX COEIMHEHHI B BBICOKOI KOHIIEHT-
pauuu, a Takke OT BIUSHHS YYKEPOJHOU MHUKPOQIOPHI.
Orto obecreynBaeT peHTa0EIbHOCTD JIFOOOTO MPOU3BOJICT-
BEHHOI'0 IIpoliecca.

[ToaToMy cpenu akTyalbHBIX HAYYHBIX W MPAKTHYECKUX
3aa4 OoJyiplIOE 3HAUEHHUE HA COBPEMEHHOM JTalle MMEeT
KPUOKOHCEPBHPOBAaHUE KYJIBTYp MHKPOOPTaHHU3MOB B HM-
MOOHMIIN30BaHHOM COCTOSIHHH, 0OecreunBaliollee CoxXxpaHe-
HUE MaKCHMAJIBHOTO KOJIMYECTBA KH3HECIOCOOHBIX KJIETOK
C UCXOJHBIMH T€HO- U (PEHOTHNHUYECKUMH CBOWCTBAMHU.

Lenpro nccnenoBanus ObUIO M3yYEHUE BIUSHUS 3allUT-
HBIX Cpell Ha YKH3HECIMOCOOHOCTh KJIETOK IPOXOKEeH MpH
OXJIAXK/ICHUU C Pa3HBIMH CKOPOCTSIMHU.

OO6bexTOM HcciaenoBaHusl ObUIM APOXIKEBBIE KIETKH
Saccharomyces cerevisiae (paca noxydeHa n3 PHUU xnedo-
neKapHoO# nmpombinuieHHocTH, CankT-IletepOypr). dpoxoku
KyJIbTUBUPOBAJINM B HEOXMEJIEHHOM MUBHOM cycie npu 30°C
¢ a’palyeil 10 cTanuoHapHOW ¢a3wl pocra. B kauecTBe 3a-
LIMTHBIX CpeJl UCIOIb30BANIN: TUCTUIUIMPOBAHHYIO Boay; 1%
pactBop anerunara Hatpus; 5% IAMCO; 1% pactBop ainb-
ruHata HaTtpus ¢ go6asnenuem 5% JMCO. Hccnenyemsle
00pa3ipl oxyaxaanu co ckopoctsamu 1; 5; 10; 15°C/mun
no —40°C ¢ nocnenyromuM MOrpyKeHHEM B JKUIKUI a30T.
OtorpeBanu o0Opa3ipl Ha BOASHON OaHe MpU TeMmIepaType
37°C. XusHecnocoOHOCTh Npoxokelt Saccharomyces cerevi-
Siae OLIEHMBAJIN YalleyHbIM MeTonoM Koxa.

Bbu10 ycTaHOBNIEHO, YTO HA COXPAHHOCTD KJIETOK Saccha-
romyces cerevisiae B Ipolnecce KpUOKOHCEPBUPOBAHUSA
BIIMSIOT PEXKUMBI OXJIQXKCHHUS U COCTaB CPeJIbl KPHOKOHCEP-
BUpoBaHUs. Bo Bcex cpemax KOHCepBUPOBaHMS Kak 0e3 3a-
[IMTHBIX KOMIIOHEHTOB, TaK U ¢ JI00aBICHUEM KPHOIPOTEK-
TOopa HanboJee BHICOKHE PEe3YJIbTaThl OJIyUYeHbI IIPH OXJIaXkK-
neHuu co ckopocThio 1°C/muH. [Ipy MOBBILIEHUH CKOPOCTH
OXJIQXKICHUS KOJIMYECTBO KU3HECHOCOOHBIX KIETOK JOCTO-
BEpPHO yMEHbIIANOCh. BnepBrle mokazaH BBIpaKEHHBIN
KPUO3aUIUTHEIA 3((GEeKT MpH 3aMOpaKMBaHUU APONOKEH B
anbrMHaTHOM rene. [Ipu 3aMopakMBaHMM CO CKOPOCTHIO
1°C/muH B 1% rene anbruHaTa HaTpHsI COXPaHSIINCh )KU3HE-
cmocobusiMu 90,8% kietokx; B IMCO — 87,1%; B 1%
anpruHare Hatpus c¢ gobasnerueM 5% JIMCO — 86,1%.
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One of the actual tasks of current biotechnology is ap-
plication of immobilized cells of microorganisms, being
producers of enzymes, hormones, vitamins and other active
compounds in the production process.

Immobilization of microorganisms by means of their
introduction into gel structure enables to achieve a high
cell density in bioreactor, increasing productivity of bio-
technological processes. Moreover, microbial cells, immobi-
lized in hydrogel matrix are to some extent protected against
adverse environmental effects such as pH and temperature
changes, the action of highly concentrated organic solvents
and toxic substances as well of xenogenic microflora. This
provides efficiency of any production stage.

Therefore among actual scientific and practical tasks
the cryopreservation of microorganism cultures in immo-
bilized state, providing preservation of maximum number of
viable cells with initial gene- and phenotype properties is
nowadays of a great value.

The research aim was to study the effect of protective
media on yeast cell viability when cooling under different
rates.

The research objects were yeast cells Saccharomyces
cerevisiae (strain was obtained from Russian Institute for
Scientific Research of Baking Industry, Saint Petersburg).
The yeast were cultured in unhopped wort syrup at 30°C
with aeration to stationary growth phase. Distilled water,
1% sodium alginate solution, 5% DMSO solution, 1%
sodium alginate solution supplemented with 5% DMSO were
used as protective media. The studied samples were cooled
with the rates of 1; 5; 10; 15°C/min down to —40°C with
further plunging into liquid nitrogen. The samples were
thawed on water bath at 37°C. Viability of yeast S. cerevisiae
was evaluated by Koch’s plate method.

It was established that cooling regimens and cryopre-
servation medium composition affected the integrity of
S. cerevisiae cells during cryopreservation. In all the cryo-
preservation media both without protective components
and supplemented with cryoprotectant the highest results
were obtained when cooling with the rate of 1°C/min. A
number of viable cells significantly decreased when increas-
ing the cooling rate. For the first time an expressed cryopro-
tective effect was shown when yeast were frozen in alginate
gel. After freezing with the rate of 1°C/min in 1% sodium
alginate gel 90.8% of cells were viable; when using DMSO
we observed 87.1% viability; and application of 1% sodium
alginate supplemented with 5% DMSO resulted in 86.1%
viability.
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OCo0eHHOCTU pacnpeAeAeHnsi KpUOMpPOTEKTOPOB MEXAY BHe-

M BHYTPUKAETOYHON CPEAOW 3PUTPOLMTOB MAEKOMUTAIOWMX
B.H. Kyukos

MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Peculiarities of Cryoprotectant Distribution between Extra-

and Intracellular Medium of Mammalian Erythrocytes
V.N. KucHkov

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

Pacnpenenenne KpHo3alUTHBIX BELIECTB MEXKIY JPHUT-
POLIUTOM H Cpemoi mpencTaBiseT co00i OAUH M3 MOKa3a-
TeJeit B3aMMOAEHCTBHUS 3TUX BEIECTB C KIETKOH. B kprobuo-
JIOTUU MCCIIEAOBAaHUE paclpejeleHnus KpHONPOTEKTOPOB
MEXJy KIETKOW M CPeIoW SIBIISIETCS BaXKHBIM 3BEHOM IIpU
CO3JJaHUM KPHO3ALIUTHBIX CPE U METOJOB YIaJleHUs KPUO-
IIPOTEKTOPa U3 OMOIOIUYECKOM CUCTEMBI N1OCIIE LIUKIIA 3aMO-
paXUBaHUI-OTOIPEBAHUS.

W3BecTHO, YTO TpaHCMEMOpaHHBIE IOTOKH BELIECTBA U
pacrpejelieHHe ero Mexay KIeTKOW M cpeloi He OIMCHI-
BAlOTCA MPOCTHIMH ypaBHEHUSAMH AU(PQY3UH U KoIHdecT-
BEHHAas OlleHKa (QPaKLUil BHYTPU- U BHEKJIECTOUHOI'O BEIECT-
Ba B OOJIBIIMHCTBE CIIy4aeB MOXET OBITh NOIydeHa SMIHUPU-
YECKUM IIyTEM.

Llens paboTel — omnpeneneHne ko3QHUIHEHTOB pacmpe-
JeneHus: TuMeTnicyiabdokeuaa, 1,2-nponanayuona U IuIe-
pUHA MEXAy dPUTPOLUTAMH MIEKONHUTAIOIMIUX U BHEKIIE-
TOYHOH cpenoil B yclIoBUAX AH((GY3HOHHOTO PaBHOBECHUS
1 OIEHKA BIMSHUS HA 3TH KO3(POUIMEHTH (Ppakiun KpHo-
IPOTEKTOPA, CBSI3aHHOTO C KJIETKOM.

Kospduuments pacnpenencHuss OUEHUBAINA METOAOM
pedpakToMeTpHM Ha OCHOBAaHMH aHAIH3a MTOKa3aTeNeH mpe-
JIOMJIEHHSI BHEKJIETOUHBIX PACTBOPOB, IIOJIyYEHHBIX LIEHTPU-
(byrupoBaHueM CyCIIEH3HH SPUTPOLIUTOB, COLEPKALIUX KPHO-
IIPOTEKTOPBI.

YCTaHOBIIEHO, YTO JUISL 3PUTPOIUTOB OBIKA M JIOIIATH B 00-
JIACTH HU3KUX KOHIIGHTPALUi KpromnpoTekropa (10 5% macc.)
CyLIECTBYET 3aBUCHUMOCTh KO3 (HUIUCHTOB paclpeaeieHus
OT KOHLIEHTPalMU KPHO3aIUTHOIO BemecTsa. IIpuunHoi Bo3-
HUKHOBEHMS HEJIMHEHHOCTH B JaHHOM KOHIEHTPAalHOHHOM
Jyana3oHe SBISETCS CYIIECTBOBaHHE (PaKLHUU KPUOMPO-
TEKTOpa, aJCOPOMPOBAHHON colepKUMBIM 3puTpounuta. Ilo
KOJIMYECTBY (pPAKIHHU CBA3aHHOTO C KIETKOH KPHOIPOTEK-
TOpa MCCIIEAYEMbIE BEILECTBA MOXKHO PAcCIIOJIOKHUTb B PSII:
JAMCO, muuepuH u 1,2-nponanguon, B KOTOPOM KOHLEHT-
pauust afcopOUpOBaHHOTO KPHUOIIPOTEKTOpa YBEIHUMBACTCSI.

OKCHEepUMEHTAIbHO I0KA3aHO, YTO MHOIOKPATHBIM (IO
7 pa3) OTMBIBAHHEM KJIETOK OTMBIBOUHBIMH PAcCTBOpaMuU
HEBO3MOXHO YHAJIUTh (HPaKLUIO CBSI3aHHOTO C KIETKAMU
KpHoIpoTekTopa. JlaHHBIN (akT ciefyeT YYUTHIBaTh IpU
OLIEHKE TOKCHMYHOCTU KPHO3ALIUTHBIX BELIECTB U JaJbHEH-
1I€M MCIOJb30BaHUM KPHOKOHCEPBUPOBAHHBIX 3PHUTPO-
LIUTOB B MEIUIMHCKOW NpaKTHKE.
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The distribution of cryoprotective substances between
erythrocyte and medium is one of the indices of interaction
of these substances with a cell. In cryobiology the inves-
tigation of cryoprotectant distribution between cell and
medium is an essential link when developing the cryopro-
tective media and methods of cryoprotectant removal out
of biological system after freeze-thawing cycle.

It is known that the transmembrane flows of the sub-
stance and its distribution between cell and medium are not
described with simple diffusion equations and quantitative
assessment of intra- and extracellular substance fractions
may be obtained empirically in most cases.

The aim of work was the determination of distribution
coefficients of dimethyl sulfoxide, 1,2-propane diol and gly-
cerol between mammalian erythrocytes and extracellular
medium in the conditions of diffusion balance as well as
estimation of influence on these coefficients of cell-bound
cryoprotectant fraction.

The distribution coefficients were assessed by refracto-
metry method on the base of analysis of extracellular solution
refraction indices obtained by centrifugation of erythrocyte
suspension containing cryoprotectants.

It was established that the dependence of distribution
coefficients on cryoprotective substance concentration
occurs for bovine and equine erythrocytes in the range of
low cryoprotectant concentrations (up to 5% w/w). Non-
linearity appeared in given concentration range is caused
by the occurrence of cryoprotectant fraction adsorbed by
erythrocyte contents. According to the amount of cell-
bound cryoprotectant fraction the investigated substances
form the following row: DMSO, glycerol and 1,2-propanediol
wherein a concentration of adsorbed cryoprotectant increa-
ses.

It was experimentally shown that it was impossible to
remove the fraction of cell-bound cryoprotectant by multiple
(up to 7 times) cell washing with washing solutions. This
fact should be taken into account during evaluation of cryo-
protective substance toxicity and further application of cryo-
preserved erythrocytes in clinics.
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BAusiHne 6bICTpOrO U MEAAEHHOIo 3amopakmBaHusi Ha AHTUOKCHUAAHTHbLbIE

CBOWCTBA 3KCTPAKTOB TMAAQLIEHTbI
C.A. Po3aHosa, O.A. HAPAMA

MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Influence of Rapid and Slow Freezing on Antioxidant Properties
of Human Placenta Extract

S.L. Rozanova, O.A. NARDID
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

W3BecTHO, YTO 3KCTpPaKThl IUIalleHTHl venoseka (I1IY)
Onarozapsi HAIMYUIO B HUX OHOJOTHYECKH aKTUBHBIX Be-
IECTB 00JIA/IAI0T PA3IMYHOM TEPANeBTUYECKOH aKTHBHOCTBIO.
Cunraercs, YTO JaHHAsT aKTUBHOCThH CBSI3aHA C MX aHTHOKCH-
JAHTHBIMH CBOHCTBaMH.

Jlnst yBennyeHUs cpoka XpaHEHHs NpernapaToB B KIH-
HUYECKOW MPAKTUKE MCIIOJIb3YIOT HU3KHE Temreparypsl. Og-
HAKO BIIMSIHUE KPHOKOHCEPBHPOBAHHUS Ha TETEPOrCHHBIC MaKpO-
MOJIEKYJISIpHBIE COEIMHEHUs, 00naaonie aHTHOKCUIaHT-
HOM aKTHBHOCTBIO, B yacTHOCTU DIIY, n3y4eHo HemocTaToyHo.

TaxuM 00pa3oM, LIeNbl0 AaHHOH paboTHl OBLIO U3YYHUTh
BJIMSIHAE 3aMOPAKUBAHHUA-OTTAUBAHMSI HA AaHTHOKCHUIaHTHBIE
CBOMCTBA SKCTPAKTOB IUIALIEHTHl YeIOBEKa.

BogaHo-coneBble 3KCTPAKTHI MJIALCHTHI MOIyYalld U3 Io-
MOT'€HATa TKaHHM, OCBOOOKICHHOW OT COEIUHHUTEIBLHON TKa-
HU. DKCTpaKThl 3aMopakuBanu 10 —20 u —196°C co ckopoc-
amu 1-2 u 300 rpaa./MuH cooTBeTCTBEHHO. OTOTPEB OCY-
IeCTBISUIN Ha BozstHOM GaHe mpu 20°C. CBexeBbIICICHHBIC
U TOJIBEPTHYTHIC 3aMOPAKUBAHHIO-OTTAUBAHUIO SKCTPAKTHI
pas3Aensin METOJIOM rejib-XpoMaTorpaduu Ha KOJOHKE C
cedagexcom G-200. AHTHOKCHIaHTHYIO aKTUBHOCTH (AOA)
OIIY onernBanu o cnocoOHocTH BoccTaHaBnuBarb ABTS'-
paaMKal, a TaKXKe XeIaTUPOBaTh HOHBI JKeJe3a.

Kunernka BoccranoBinenuss ABTS® nmeer nBe dassr:
osicTpyto (3a 10 ¢) u MemeHHyto (3a cieayromrue 390 c).
IlepBas 00ycioBiIeHa HU3KOMOJICKYJISIPHBIMH aHTHOKCH-
JAHTaMH, BTOpas — MOJICKYJIaMH Pa3JIMYHBIX MOJEKYJISPHBIX
macc. MemnenHoe 3amopaxuBanue 10 —20°C mpuBOAHT K
camkennio AOA DITY, 4to o0yclOBICHO CHIDKCHHEM aK-
TUBHOCTH aHTHOKCH/IAHTOB, OTBETCTBEHHBIX 32 OBICTPYIO (a-
3y, B TO BpeMsl KaK yBEJIM4YCHUE aKTUBHOCTH T10CJIE OBICTPOTO
3amMopaxuBanus 10 —196°C — yBennueHHeM aKTUBHOCTH
MeJIEHHO BOCCTaHABJIMBAIOLINX aHTHOKCUIAHTOB. Mccieno-
BaHUE OTAENbHBIX ¢pakuuii DITU nmokasano, 4To MpakTH-
yecku Bce (paxiuu odnagaror AOA 1 UMEIT Kak ObICTpO,
TaKk ¥ MeIJICHHO BOCCTaHaBJIMBaroIue LEeHTphl. [lokasaHo,
YTO 3aMopaxkuBaHue-orTanBanue OIIY mpuBoOAHUT K yBeH-
yeHu1o AOA NonydeHHBIX U3 HUX (ppakuuil ¢ pa3auyHbIMU
MOJIEKYJIIpHBIMU MaccaMu, HauuHas ¢ 700 x/la. CHkeHue
aktuBHOCTH JITY mmaBHBIM 00pa3oM MPOUCXOTUT H3-3a ee
YMEHBIICHHS B HU3KOMOJIEKYISAPHBIX (hpaknusx (MeHee 5 k/1a).

Ilokasano, uTo xenatupyromas akTuBHOCTh DITY cHmka-
€TCsI TOCJIe MEIJICHHOTO 3aMOPaKUBAHHS M YBEIIMYMBACTCS
nocye 6sicTporo. [TomydeHHbIe pe3yabTaThl O3BOJIIOT MPE-
I0JIOKUTH, UTO ObICTpoe 3amopakuBanue JI1Y npuBoauT K
yBenuueHuto ux AOA 3a cueT KOHPOPMALMOHHBIX H3Me-
HEHHH OCITKOBBIX MOJICKYJ C PAa3IMYHBIMH MOJIEKYISPHBIMU
MaccaMu.

MPOBJIEMbI
KPMOBMOJNIOTUMU
T. 21, 2011, Ne2

198

Human placenta extract (HPE) appears to possess diffe-
rent therapeutical activity due to high concentration of
bioactive substances. Such an activity of HPE is believed
to be related to its antioxidant properties.

Low temperatures are widely used in clinical practice in
order to increase preparation shelf life. However, influence
of cryopreservation on heterogeneous macromolecule
compo-sition which is known to possess antioxidant activity,
in particular, on human placenta extract, has been inves-
tigated insufficiently.

Thus the aim of the present study was to investigate
the influence of freeze-thawing on human placenta extract
antioxidant properties.

Aqueous-saline HPEs were obtained from homogenate
of placenta tissues separated from conjunctive tissue. The
extracts were frozen down to —20 and to —196°C with 1-2 and
300 deg/min rates, correspondingly. Extracts were thawed
on the water bath at 20°C. Fresh and frozen-thawed extracts
were separated by the gel-chromatography method using
the column with Sephadex G-200. Antioxidant activity of
HPEs was estimated by ability to reduce ABTS" cation
radical and by ferrous ions (Fe*") chelating ability.

ABTS" radical reduction kinetics has two phases: fast
(up to 10 sec) and slow (up to 390 sec). First phase is pro-
vided by low molecular weight antioxidants, the second
one is due to molecules of different molecular weight. Slow
freezing down to —20°C leads to lowering of extract anti-
radical activity and it is due to decreasing of antioxidants
activity responsible for the rapid phase, whereas increasing
of this activity due to antioxidants responsible for slow
phase has been revealed after rapid freezing down to
—196°C. Decolorization assay of separate HPE fractions has
shown that almost all the fractions possess antioxidant
activity and contain both rapid and slow-reducing centers.
Freeze-thawing of HPEs has been shown to lead to increas-
ing the antiradical activity in several fractions with different
molecular weights starting with 700 kDa. Lowering of HPE
antiradical activity occurs mainly due to its decreasing in
low-molecular fractions (less than 5 kDa).

It has been demonstrated that chelating ability of HPE
reduces after freezing down to —20°C while it increases after
rapid freezing down to —196°C. Obtained results allow to
assume that rapid freezing of HPE leads to the increasing of
antioxidant activity due to conformational changes of
protein molecules with different molecular weights.
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CHmxeHne LMTOTOKCMYHOCTM MeMOpPaHOTPOMHbIX KPUONPOTEKTOPOB
AO 3aMOPXMBAHUSI CMEPMbl MHAIOKA B MPUCYTCTBUU
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Cytotoxicity Reduction of Membrane-Tropic Cryoprotectants Prior to Freezing

of Turkey Sperm in Presence of Protein Additives

M.A. PERIK', I.N. MARTYNYUK?

"V.N. Karazin Kharkiv National University
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Wuky6anus cnepmueB ntun ¢ kpuonpotekropamu (KIT)
JI0 3aMOPaKUBaHUS B TEUEHHE KOPOTKOTO BPEMEHM YBEIH-
YHBAeT KOJMIECTBO MOP(POIOTHIECKH aHOMAJIBHBIX KIIETOK,
CHIJKAeT MOJBM)KHOCTb U uepe3 3—4 4 KOHTaKTa, Jaxke Ipu
runotepmuu (4°C), HabIronaeTcs UX nonHas rubdens. OOHa-
PYXKEHO, YTO OJHHUM H3 CIOCOOOB CHI)KEHUS LIUTOTOKCHY-
Hoctu KII ¢ BhIpakeHHON MEeMOpPaHOTPOITHOCTHIO SBJISETCA
BBEJICHHE B KPUO3AIUTHYIO cpeny OeNKOBBIX H00OaBOK, B
YaCTHOCTH aJlbOYMHUHOB.

Lens naHHON pabOTHI — HCCIIEAOBATh MEXaHU3M CHYDKE-
HUS IUTOTOKCHUHOCTH MeMOpaHoTpornHbix KII Ha sTane noz-
TOTOBKHU K 3aMOPa)KUBAHHIO CIIEPMBI MH/IOKA B IPUCYTCTBUU
0enKOBBIX 100aBOK.

Hcnonp3oBanu cnepMy MHIIOKa 1opoasl “benas mmpo-
xorpynas’”’ Bo3pactoM 10—12 mecsies, monydas ee acKaHHAC-
KUM croco6oM. JI7Isl OLleHKH COXPaHHOCTH CIEPMHEB OIIpe-
JesUId TOABMKHOCTD, IEPEKUBAEMOCTh (IIOJBIKHOCTD BO
BpPEMEHH), KOJIMYECTBO KJIETOK C MOBPEKACHHONH MeMOpaHoH
u MopdostornueckuMu aHomanusaMu. M3ydenst KII: stunen-
nmkonb (O), 1,2-nponanauon (1,2-I11), 2,3-0yranauon (2,3-
B), bopmamus (DA), numermndopmamun (IMDA), nume-
tunaneramun (IMA). Usyueno B3ammoneticteue KII c
SUYHBIM abOYMUHOM (SIA) B mpHCYTCTBUM OPOMTHUMOJIOBOTO
cuHero. [IpoBeleH aHanU3 JIUTEPATypHBIX AAHHBIX MO yKa-
3aHHOU Tpobieme.

O6cyxnaercs MEXaHU3M CHH)KEHHS ITUTOTOKCUYHOCTH
KII B npucytcTBuu SIA, oCHOBaHHBIN Ha 00pa30BaHUM IIPOY-
Horo komruiekca “SJA + KII”, koTopslii BIusieT Ha pacmpe-
nenerne KII Mexy KiIeTKoi U BHEKIETOYHON CPEeIoi U TeM
CaMbIM HE IO3BOJIAET JIOCTHYb KPUTHUECKHX 3HAYCHHH HMX
KOHIIGHTPALUil, IPH KOTOPBIX HAUMHAET IPOSIBIATHCS IMOB-
pexnaromee nericrsue. ['mnpodusnsie A, 2T, 1,2-I1]1 06-
pasytor xomruiekc “SJA + KII” mpemmymiecTBEeHHO CITCIH-
(bryecKkuM B3aUMOJICHCTBHEM C MOBEPXHOCTHIO Oenmka H-cBsi-
3siMu. B oOpazoBanuu komiuiekca Genka ¢ JIM®A, [IMAn u
2,3-B]1, obGnanaomuMy BBIPaKEHHBIMI MEMOPaHOTPOITHBIMU
CBOMCTBaMU, HTPAIOT pOJb Kak cnenudpuueckue (H-cBs3b),
Tak u Hecneuuduieckue ruapoPoOHBIe B3aUMOICHCTBHS C
IPEUMYIIECTBEHHBIM BKJIAJIOM nocieaHux. CooTHOLIeHHE
B II0JIb3Y TOT'O WMJIHM APYIOro MEXaHHW3Ma B3aMMOACHCTBUS
anpbymuna ¢ KIT 3aBucut oT rugipoduibHO-ruapohoOHOTro
OayaHca UX MOJEKYI.
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Incubation of avian sperm with cryoprotectants (CPs)
prior to freezing for a short period induces the increasing of
morphologically abnormal cell number, reduces motility and
after 3—4 hrs later the contact even under hypothermia
conditions (4°C) their complete death is observed. It was
found that one of the methods of cytotoxicity reduction for
CP with an expressed membrane-tropicity was introduction
into cryoprotective medium of protein additives, particularly,
albumins.

The research aim was to study the cytotoxicity reduction
mechanism of membrane-tropic CPs at the stage of preparation
to freezing of turkey sperm in presence of protein additives.

There was used turkey sperm of “White deep-chested”
breed of 10—12-month-old individuals, deriving it by the
Askaniya method. To estimate sperm survival the motility
(motility vs. time), a number of cells with damaged membrane
and morphological abnormalities were determined. There
were studied CPs such as: ethylene glycol (EG), 1,2-propane
diol (1,2-PD), 2,3-butane diol (BD), formamide (FA), dimethyl
formamide (DMFA), dimethyl acetamide (DMAc). The inter-
action of CPs with egg albumin (EA) in presence of brom-
thymol blue was investigated. Literature data on the mentio-
ned problem were analyzed.

There is discussed the mechanism of CP cytotoxicity
reduction in presence of EA based on the formation of solid
complex “EA + CPs”, affecting the distribution of CPs be-
tween cell and intercellular medium, therefore not enabling
to achieve their critical concentrations, within which their
damaging effect starts to be manifested. Hydrophilic FA,
EG, 1,2-PD form the complex “EA + CPs” mainly by spe-
cific interaction of H-bonds with protein surface. In forma-
tion of protein complex with DMFA, DMAc and 2,3-BD,
possessing the expressed membrane-tropic properties both
specific (H-bond) and non-specific hydrophobic inter-
actions with predominant contribution of the latter play a
role. A balance in favor of one or another mechanism of
albumin interaction with CPs depends on hydrophilic-
hydrophobic balance of their molecules.
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K/\aCTepHaSI KPUCTAaAAU3aLNA BOAHBIX pPacTBOPOB TAMLEpPUHA
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Cluster Crystallization of Aqueous Glycerol Solutions
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Panee ObLTH paccMOTpPEHBI TEPMOJHMHAMHYECKHE ac-
MEeKTHI KJIACTEPHOIN KPUCTAIIM3AIUN OXJIaKIAEMBIX KpPHO-
IPOTEKTOPHBIX PACTBOPOB U BO3MOXKHBIE MOJIENIH 00pa3yio-
IMHUXCSA KJIACTEPOB, a Takxke cHOpMyIHPOBaHBI IPUHIUIIBI
ydeTa 3TOro SIBJICHUSI [PH [TOCTPOSHNH COOTBETCTBYIOIIUX JIHar-
pamm coctosius [Ocenxuii A.U., 2009; Ocenxuii A.1.,2011].
[TpuHIMINaTbHOE OTINYNE 3TUX JUAarpaMM OT TPaJUIHOHHO
UCTIONb3YEMBIX B KPHOOHOJIOTUU AUATPaMM 3BTEKTHIECKOTO
THMa 00YCNIOBIEHO BBEICHMEM HOBOH KiacTepHOH (asel B,
YTO BIIEPBBIC TO3BOJIUT OOBSICHUTH IPPEKT NOHIKEHUS JTH-
HUHU CONHAYCA OXJIAXKIAEMBIX KPHONPOTEKTOPHBIX PacT-
BOPOB JI0 TEMIIEPATyphI CTEKJIOBAHUS M OTKPHIBATh HOBBIE BO3-
MO>KHOCTH JUJIsl TPAKTOBKHM MEXaHU3MOB ITOBPEXKICHUS KPUO-
KOHCEPBHPYEMBIX OMOOOBEKTOB B 30HAX BUTPU(DUKALIHH.
OnHako BOIPOC O 3aKOHOMEPHOCTSAX KJIACTEPHOW KpHCTal-
JIM3alUHU BOAHBIX PAaCTBOPOB PA3JIMUHBIX KPHOIPOTEKTOPHBIX
BEIIECTB MO-TPEKHEMY OCTAETCSI OTKPBITHIM U TPeOyeT TIa-
TEJIBHOTO HU3yYEHHS Pa3IMYHBIMU 3KCIIEPUMEHTAIbHBIMU
METOJaMH.

Iens paboThl — UCCIeI0BaTh BO3MOXKHOCTD KIACTEPHOM
KPUCTAJIM3AallMK B BOAHBIX PACTBOPAX INIUIIEPHHA METOIOM
muddepeHnraabHO 00BEMHON CKaHUPYIOLIEH TEeH30IHIa-
TOMETPHUHU.

B pesynbrare MpoBeJCHHBIX HCCIEN0BaHUM OOHapyX eHa
SIPKO BbIpa)kK€HHAast 0COOEHHOCTh KWHETHKH KPUCTAIITH3AINN
pPacTBOPOB B MHTEPBAJIaX NCXOIHBIX BECOBBIX KOHIICHTpAIUN
rnuiepuna C 58...62%. B pacTBopax 9TUX KOHIEHTpAIUH HE
00pa3yloTcsl KpUCTAIUIBI JIbJla Ha JTale OXJIaXKACHUS BIUIOTh
JI0 TeMIIepaTypbl CTEKJIOBAHMUS, HO IPOUCXOIUT HHTEHCUBHAS
KPUCTAJUIM3aLUs BOJBI B IPOIIECCe MOCIEAYIOIEro OTOrpeBa
B nmuamazone temneparyp —100...—60°C. Ilpu sToM Macca
o0pasyromuxcs Ipu OTOrpeBe KPUCTAJUIOB JbAa OIpene-
JIieTCsl TONBKO KOHEYHOW TeMIlepaTypoil MpeiBapuTeIbHOIO
OXNXKAEHHU W KoHUeHTpauued C,, pe3Ko yMEHbUIAACH TIPH
€e OTKJIOHEHHH B 00€ CTOPOHBI OT yKa3aHHOT'O MHTEpBaa.
B ornuume oT BbICKa3aHHBIX paHee NMPEAIONOKEeHUH [3uH-
yeHko A.B. u np., 1982] kuHeTHKa KpUCTAIIU3aLUU PU
OTOTpEBE MPAKTUYECKU HE 3aBUCUT OT COOTHOULICHMS CKO-
pocTeil oXJIaXIeHUs U HarpeBa B 00JIACTH UCIIOJIb3YEMBIX B
Kprobuosioruu 3HaueHUH. C TOUKH 3peHHs KIacCHUYECKHUX
IpeiCcTaBIeHUN MONyYeHHbIe Pe3yJabTaThl NPOTUBOPEYAT
npunnumy Jle-IllaTtenpe u He HAXOAAT OOBICHEHHS B paMKax
3aKOHOMEPHOCTEH 3BTEKTHUYECKOM KpuCTaJUIM3anuy. B cBsa3u
C 9TUM IPOBECH aHanu3 1aHHoro 3¢ dekra c mo3uumii Kac-
TEPHOW KPUCTAJUIM3AIMM, TaK KaK HCCIeJOBAHHBbIC HHTEP-
BaJIbl TEMIIEpATyp U KOHIIEHTPALU XapaKTepHBbI IS )KAIKUX
MHUKpO(a3 B KPHOKOHCEPBUPYEMBIX OMO000OBEKTaX K MOMEH-
Ty pealn3aliy B HUX KIaCTEePHOT0 00pa30BaHMs HAaHOKPUC-
TaJUI0B JbJa. [Ioka3aHo Xopoliee COBIaJEeHHE MOTYYEHHBIX
PE3yJIbTaTOB C KIACTEPHON MOJIENBI0 KPUCTAIIH3AINH, pac-
CMOTPEHBI MEXaHU3MBI MOBPEXICHUS KPUOKOHCEPBUPY-
eMBbIX OHOOOBEKTOB 3a CUET AAHHOIO SABICHMS WU CIeNaHbI
BBIBOJIBI O BO3MOKHOCTH UX MHTMOMPOBAHMS.
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Recently there have been considered thermodynamic
aspects of cluster crystallization of cooling cryoprotectant
solutions and possible models of forming clusters as well
as there were specified the principles of consideration this
phenomenon during building-in of corresponding state diag-
rams [Osetskiy A.I., 2009; Osetskiy A.IL., 2011]. Fundamental
difference of these diagrams from the traditionally used in
cryobiology eutectic diagrams is conditioned by the intro-
duction of a new cluster phase B, which for the first time
will allow the explanation of the effect of solidus line lowe-
ring in cooling cryoprotectant solutions down to vitrification
temperature and open new possibilities for interpreting of
cryopreserved bioobject damage mechanisms in vitrification
zones. However, the task about the regularities of cluster
crystallization of aqueous solutions of different cryopro-
tectant substances has still remained open and demands
careful studying with various experimental methods.

The research aim was to investigate the possibility of
cluster crystallization in aqueous glycerol solutions by the
method of differential volumetric scanning tenzodilatometry.

In the result of carried-out investigations there was de-
tected a strongly marked peculiarity of solution crystalli-
zation kinetics within the intervals of initial glycerol weight
concentrations C 58...62%. In the solutions of these con-
centrations the ice crystals are not formed at the cooling
stage down to the vitrification temperature but intensive
water crystallization in the process of following thawing
within the temperature range —100°C...—60°C occurs. More-
over, the mass of crystals formed during warming is deter-
mined only by final temperature of preliminary cooling and
by concentration C , sharply decreasing during its deviation
towards both sides from the mentioned interval. In contrast
to the previous suggestions [Zinchenko A.V. et al., 1982]
kinetics of crystallization during thawing almost does not
depend on ratio of the cooling and thawing rates in the
range of values used in cryobiology. According to the
classical notions the obtained results contradict Le Chatelier
principle and do not find the explanation in the regulations
of eutectic crystallization. Therefore there was carried-out
the analysis of this effect as for the cluster crystallization
since the investigated temperature and concentration inter-
vals are characteristic for liquid microphases in cryopreser-
ved bioobjects in the moment of occurence of the ice
nanocrystal cluster formation. It was shown a good matching
of the obtained results with cluster model of crystallization,
there were considered the mechanism of damaging of bio-
objects to be cryopreserved due to this phenomenon and
the possibility of their inhibition was concluded.
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U3MeHeHHe (PH3UKO-XUMHUYECKUX M (HU3UOJIOTHUECKUX
napaMeTpOB KJIETOK IOJ BIUSHHEM pa3jM4YHBIX BEIIECTB U
YCIIOBUH OKpy’Karolllei cpenbl Bceraa COMpPOBOXKIACTCS U3-
MEHEHUEM HX MOP(POIOTHIECKUX XapaKTepucTUK. OTHOBpe-
MEHHO YacCTO MPOUCXOJUT MOBBINICHUE JIMOO CHHUKCHHE
YyBCTBUTEIBLHOCTHU KJIETOK K I€HCTBUIO Pa3IHYHbIX CTPECCO-
BBIX (DaKTOPOB.

B pabore knetku, oOpaboranHble MOIU(UKATOPAMHU
UTOCKENEeT-MeMOpaHHOTO KOMILIeKca (mapaxiopMepKy-
puitbensoar (ITXMB), nonaneramun (MAA), [IXMB/UAA,
N-srtunmaneumua (N-OM)), noxseprain JIEHCTBUIO XJIOP-
npomasuna (XIIP) u xononosoro moxka. [TapaniensHo npo-
BOJHIIA MOP(OJIOTHYECKUE HCCIIET0BAHUSI METOJIOM CBETOBOM
MHKpOCKonuH Ha Mukpockorne MBU-15V ¢ dororpaduueckoit
peructpauueii popmsel kierok (yBenuueHue X200).

XJOpIpoOMa3uH CHUXKaJl YyBCTBUTEIBHOCTD 3PUTPOLIUTOB
K XOJIOZI0BOMY LIOKY Jake IPU MOAU(UKAIIMY [IUTOCKEeT-
MeMOpaHHOTO KoMmIuiekca (o6pabotka [IXMB, IIXMB/MAA,
HNAA, N-DM). OgHako aHTHUTEMOJIUTHYECKAsT aKTUBHOCTh
(ATA) XIIP 3aBucuma ot Buaa odpadotku. [Tpu mopdomno-
THYECKUX UCCIICJIOBAHUSAX OOHAPYIKEHO, YTO B IPUCYTCTBUU
XITP 5pHTpOUXTHI PENCTABICHBI CTOMATOLUTAPHBIMHU (Op-
mamu. [Ipu o6pabotke [IXMB kierku npuobdperator Gopmy
cheposxuHonUTOB. B 00pasmax Takxke 3aMETHBI aKaHTO-
uuthl. MonaneraMu] BbI3bIBACT BBIPRXKECHHBIN AIXUHOIIUTO3.
ITpu mpenBaputensHoil 00padoTke N-OM GOIBIIMHCTBO
PUTPOLUTOB UMENU (HOpPMYy CTOMATOIMTOB.

Ipu neiicteun XIIP Ha kjaeTKH, MOIUGUIIUPOBAHHBIC
I[IXMB, ¢opma 5pUTPOLUTOB HE HU3MEHsETCA. Bo3MoXxHO,
9T0 00YCIIOBJIEHO BBICOKOM CTENEHBIO BIMSHUS 3TOI0 MOIU-
¢ukaropa Ha ATA XTIIP. HauGosbiee yraeraromiee aeict-
Bue Ha AT'A XTIP oka3biBaeT KOMOMHHUpOBaHHAst 00paboTKa
IIXMB/MAA. Ilpu Takoil MogudUKanuy SpUTPOLUTHI IPH-
obperatot hopmy komouutos. [Ipu Biaustaun XI1P Ha kineTku,
o0paboTaHHbIE TaKUM 00pa3oM, MPOHUCXOJAT U3MCHEHUE
(hopMBI SpUTPOLIUTOB U 00pa3oBaHUe TOpouUTOB. [Ipu coB-
MecTHOM JnefictBun Ha kieTku UAA u XIIP B o6pasmax Hao-
JIIOJAIOTCSl AKaHTOLUTHI U cheponuTsl. N-3THIMAJICUMUL, B
OTIMYHE OT BCEX MOAM(PUKATOPOB LIUTOCKEIET-MEMOpPaH-
HOTO KOMIUIEKCA, IIPUBOAUT K CTOMATOLMTO3y. Bo3MoXkHO,
3TO CBS3aHO C ero HauMeHbluM BiusHueM Ha AT'A XIIP B
YCIIOBHUSIX XOJIOOBOTO IIOKa. B oOpasnax kieTok, Mmoandu-
nupoBaHHbIX N-OM, HaOII0NAI0TCS TaKXKe KOJOLUTHI, a IPU
nevictBuu XI1P Ha Takue KIeTKU MPU3HAKK KOJOLMTO3a HCYe-
3a10T. B 00pasie 0OHapyKEHBI TOJIBKO CTOMATOLUTAPHBIC
(dbopmbr spuTporuToB. BepostHo, XIIP KOHKYpeHTHO Tpe-
ISITCTBYET BCTpanBaHUI0 N-OM U TeM caMbIM €ro IeHCTBHUIO.

Vcnonb3oBaHHbIE B pabOTE BEIECTBA OKA3bIBAIOT pas-
JUYHOE BIUSHUE Ha MOP(OJIOTHYECKUE XapaKTEPUCTUKH
KJIETOK, & TAK)KE MOBBIIIAIOT YyBCTBUTEILHOCTh SPUTPOLIUTOB
K CTpeccy U OKa3bIBaroT yraeratomiee BiausHue Ha AIA XTIIP.
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Changes of physical-chemical and physiological para-
meters of cells under the effect of different substances and
environmental conditions are always followed by the alte-
rations in their morphology. At the same time increase or
decrease of cell sensitivity to the effect of different stress fac-
tors often occurs.

In this work the cells treated with cytoskeleton-memb-
rane complex modifiers (parachloromercuribenzoate (PCMB),
iodacetamide (IAA), PCMB/IAA, N-ethyl maleimide (N-EM))
were exposed to the effect of chlorpromazine and cold shock.
At the same time there were made morphological investi-
gations using optical microscopy (microscope “MBI-15U")
with photo recording of cell shape (x200).

Chlorpromazine decreased erythrocyte sensitivity to
cold shock even if cytoskeleton-membrane complex modi-
fiers were used (PCMB, PCMB/ 1AA, TAA, N-EM exposure).
But chlorpromazine anti-hemolytic activity depended on
the treatment type. Morphological studies showed that the
erythrocytes were represented by stomatocytes in chlor-
promazine presence. After PCMB treatment cells gain a
sphere-echinocyte shape. Also some acanthocytes were
observed in the samples. lodacetamide caused a significant
echinocytosis. In case of preliminary treatment by N-EM
most erythrocytes were stomatocytes.

In case of chlorpromazine effect on PCMB-modified cells
there were no shape changes in erythrocytes. It can be
caused by a high level of effect of this modifier on chlorpro-
mazine anti-hemolytic activity. The most inhibiting influence
on chlorpromazine anti-hemolytic activity was observed in
case of combined PCMB/TAA treatment. In such modifica-
tion erythrocytes gain the form of codocytes. Chlorproma-
zine effect on these cells is followed by erythrocyte shape
changes and torocyte formation. In case of IAA and chlor-
promazine combined effect the acanthocytes and sphero-
cytes were observed in the samples. In contrast to other
cytoskeleton-membrane complex modifiers N-ethyl maleimi-
de led to stomatocyte formation. It can be caused by its low
influence on chlorpromazine antihemolytic activity under
cold shock conditions. In N-EM-modified samples the codo-
cytes were also present, but after chlorpromazine treatment
the signs of codocytosis disappeared . In the sample we
observed only stomatocyte shaped erythrocytes. Probably,
chlorpromazine competitively prevents N-EM integration
and thereby prevents its action.

The substances used in this work differently affected
cell morphology, increased erythrocyte stress sensitivity
and inhibited chlorpromazine anti-hemolytic activity.

PROBLEMS
OF CRYOBIOLOGY
Vol. 21, 2011, Ne2
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[loBbIIeHNE YyCTOWYMBOCTH OpPraHU3Ma K XOJIOAY AOCTHU-
raercs 3a C4eT 3HAYUTEIBHOIO HAaINpsDKEHUs (QyHKIUU TH-
PEOHIHON CHUCTEMBI M CBS3aHHOTO C 9TUM YBEIHYCHHEM
o0mmx pacxonoB 3Hepruu. OOIENPUHATHIM TAaK)Ke CUUTA-
eTcs, YTO B MPOLECCE IBOMIOLMU Y MJIEKOIMHUTAIOMINX BBIpa-
OoTasuch crieruuuecKue MeXaHu3Mbl d3PPEKTUBHOTO MOJI-
Jep KaHUsl SJHEPreTHYeckoro OalaHca W SKOHOMHH JHEpro-
Tpart, OHUM U3 KOTOPBIX SBJSIETCS IHKI OOIPCTBOBAaHHUE-
COH. VI3MeHeHuUs1 BpeMEHHbBIX XapaKTePUCTHK LHKIa 00IpCT-
BOBAaHHE-COH U POJIb CHA B CHUXKCHUH YPOBHS IHEPreTH-
YEeCKHX 3aTpaT OpraHU3Ma IPH XOJOJOBOHW aKKJIMMAIHH
M3YYeHBl HEJIOCTaTOYHO.

Ienp paGoThl — U3YUUTH B3aUMOCBSI3b MEXIY YPOBHEM
AKTHUBALIMM THPEOMJIHOW CUCTEMBI B MPOIECCE PA3IHYHBIX
BHZOB XOJOJOBOW aKKIMMAIUU W COITyTCTBYIOIIUMH H3Me-
HEHHSMH IMKIJIA 0OJPCTBOBAHUE-COH Y KPBIC.

OKCHEPUMEHTHl 0100pPEHBl KOMUTETOM IO OHMOITHUKE
npu UIIKuK HAH Vkpauns! u nposeneHsl Ha 7—8-mecsu-
HBIX KpbIcax-camiax Juauu Buctap (220-250 ). [T hopmu-
pOBaHHS IOJTOBpeMeHHOW akkiaumanuu (IA) >KHBOTHBIX
cozepkanu B TeueHue 30 AHEH B yCIOBUAX C TOHM)KEHHOU
Temneparypoil okpyxatouieid cpenbl (4°C). Jlns kpatko-
BpemMeHHoOU akkimumanuu (KA) ’KUBOTHBIX TOABEpraiud B
TedeHHe 2-X JTHEH B CBETIIOE BpeMs CYTOK 2-M CepusM U3 9
oxnaxxaeHui no 15 mun npu temneparype 10 min —12°C ¢
MHTEpBaJIaMHy 10 45 MUH NIpU KOMHaTHOU Temnepatype 23°C.
KoHIleHTpanuu THPEOUJHBIX TOpMOHOB (06Imero 3,5,3°—
tpuiiontuponuna (T,) u obmero Tupokcuna (T,)) B cbiBo-
POTKE KPOBM OIpEIesin C IMOMOIbI0 PaIMOUMMYHO-
JIOTUYECKOTO aHayin3a. [JIUTEeNbHYI0 peructpanuio ouo-
ANEKTPUUECKOH aKTHBHOCTH MO3Ta ¥ MOCIEAYIOIIee OTpee-
JIHWEe Havaia W OKOHYAHHs CTaJuil CHA OCYNIECTBISIIH IO
OOLIENPUHATHIM KPUTEPHUSIM.

JlonroBpeMeHHasi aKKJIMMAIMs MPUBOJMIA K YBEIUYe-
HUIO JUINTENIBHOCTHU CHa Kak MeaneHHoBosHoBoro (MBC) (¢
54,8+£2,7 mo 72,5 £4,6%), Tak n mapanokcaiapHoro (IIC) cna
(c7+£1,1 no 10,6 £ 0,6%) 3a cuyeT yMEHbIICHHUS KOJINYECTBA
6oxapcrBoBanus (¢ 38,2 + 3 1o 16,9 + 6%), npoucxozsiero
Ha ()OHE 3HAYUTEIBHOTO yBEIHYeHHs ypoBHA T, B CHIBOPOT-
ke kpoBu (¢ 84,3 + 7,3 mo 157,1 £+ 23,7 umons/n). Ilpu KA
(-=12°C) TupeouHas cucTeMa aKkTHBHPOBAJIaCh MEHEE BbIpa-
*eHo: Konuenrpauus T, Bospactana ¢ 84,3 +7,3 no 125,8 +
9,8 HMOJB/JI, IPH 3TOM TOCTOBEPHO YBEIMUYUBAIACH I[IH-
TenbHOCTE TONbKO [1C (¢ 6,4 + 2,6 no 10,8 + 5,6%) 3a cuer
YMEHBIIIEHUs KondecTBa OoxpcTBoBanus ¢ 42,9 + 8,9 no
28,4 +7,7%. ITocne KA(10°C) yBenuumBanach JUIMTEIbHOCTh
MBC (c 56,5 + 4,9 no 84,5 + 6,1%) B cBeTIIOE BpeMs CYTOK Ha
(oHEe TEHICHIMHU K YBEIHMYCHHIO aKTUBHOCTH THPEOMIHON
cucrembl. Conepxanue T, B xone popmupopanus KA u JIA
JOCTOBEPHO HE M3MEHSIIOCH.

CienoBaTesibHO, IO Mepe MOBBIINICHUS HArpy3Kd Ha
TUPEOUIHYIO CUCTEMY B MPOILECCE XOJIOJOBOW aKKINMMalul
YBEJIUYUBACTCS JJIUTEIBHOCTh CHA, YTO MOATBEPIKAAECT
IPEANOJIOKEHHE O €ro PoJiu B MpoIlecce MOoAAepKaHUI
JHEPTeTHYECKOro OajlaHCa M YKOHOMHUHU JHEpProTpar IpH
XOJIOZIOBOH aKKIMMAI[HH.
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The increasing of cold resistance of an organism is
achieved through the significant increase in thyroid system
activity and is associated with overall energy expenditure
increase. Moreover, it is commonly believed that during
mammal evolution the specific mechanisms for effective
maintenance of energy balance and energy expenditure
savings were formed, and one of these mechanisms is sleep-
wake cycle. Changes of sleep-wake cycle temporal chara-
cteristics and the role of sleep in the reducing of energy
consumption during cold acclimation have been studied
insufficiently.

Thus, the aim of the work was the study of interrelation
between level of thyroid system activation during different
types of cold acclimation and related sleep-wake cycle chan-
ges in rats.

The experiments were performed in 7-8-month-old
Wistar rats (220-250 g body weight) and were approved by
the Committee of Bioethics at IPC&C of the NAS of Ukraine.
Long-term acclimation (LTA) was achieved by keeping rats
at 4°C for 30 days with food and water ad libitum. For
short-term acclimation (STA) the animals were exposed to
the temperature of —12 or 10°C for 15 min every hour during
the day, for a total nine exposures. This procedure was re-
peated next day. Concentrations of thyroid hormones (total
serum 3,5,3’- triiodothyronine (T,) and total thyroxine (T,))
were determined by radioimmunoassay. Long-term records
of brain bioelectrical activity were manually stage scored as
REM sleep, slow-wave sleep (SWS) or wakefulness in 4-s
epochs.

Long-term acclimation led to the sleep duration increase,
both slow wave sleep (SWS) (from 54.8 +2.7 to 72.5 + 4.6%)
and REM sleep (from 7 + 1.1 to 10.6 + 0.6%) on account of
reducing of the wakefulness amount (from 38.2+3t0 16.9 +
6%). These changes were observed on the background of
significant increase of serum T, (from 84.3 £ 7.3 to 157.1 +
23.7 nmol/l). The lower level of thyroid system activation
was observed during STA(-12°C): T, concentration
increased from 84.3 + 7.3 to 125.8 + 9.8 nmol/l, and only
REM sleep amount was significantly increased (from 6.4 +
2.6 to 10.8 + 5.6%) on the background of wakefulness
amount decrease from 42.9 + 8.9 to 28.4 + 7.7%. After STA
(10°C) the SWS amount increased in the light period of the
day (from 56.5 + 4.9 to 84.5 + 6.1%) on the background of
tendency in thyroid system activity increase. No changes
were observed in serum T, concentration during forming of
STA either LTA.

Thus the results show that the higher thyroid system
loading is accompanied by higher sleep duration, that
confirms the hypothesis about its role in the maintenance
of energy balance and energy expenditure saving during
cold acclimation.
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C ucrnospb30BaHNEM METOJa BOJIOMOMETPUHM U MOJU-
¢bunupoBanHoil ¢pusznko-mMareMarnyeckoil monenu Kemxem-
Kauansckoro [Topauenko E.A., 1994] onpenenensl kodpdu-
LOUEHTH! TPOHUI]AEMOCTH TIa3MAaTHUECKIX MEMOpaH KIETOK
naTepcrunus tectucoB (KUT) u HaamouedHUKoOB U1l MO-
nexyn ruuepusa, JIMCO, OI' u JIM®A npu temneparypax
35, 20 u 5°C. PaccuuTaHbl 3HAU€HMs SHEPIUil aKTHUBALUU
(E£,) mpoueccos nepeHoca Bewects depe3 MemOpansl KUT
M KJIETOK HAATOYEYHHKOB JUISI MOJIEKYJI M3yYEHHBIX KpPHO-
IPOTEKTOPOB.

IToxasano, uto npu 5°C mpoHULaeMOCTh IJIa3MaTHU-
YeCKMX MeMOpaH KJIETOK HaJIOYeYHUKOB I IIUIEPHHA,
AMCO u OI' nocroeepHo He oTmyaetcs (K|, n3MeHseTcs
ot 0,45%107 no 0,49x10"m/c). TIpu 35°C HanbosbIeit mpo-
HHUIIAEMOCTBIO B PS/Iy 3TUX KPHUOIPOTEKTOPOB 4Yepe3 MeMO-
paHbl KIETOK HaJIOYEYHUKOB XapakTepusyercs OI' (K =
24,37x107m/c), maumenbinel — mmmepuH (K,=2,52x107m/c).
3HaueHue KodddurueHTa NPOHUIAEMOCTH MeMOpaH
KJIETOK HaamoyeuHukoB st moiekyn JIM®A npu 5°C coc-
tasiser 233,0x10'm/c, npu Ooyiee BBICOKOW TeMIiepaType
€ro NMpOHMIIAEMOCTh CpaBHUMA C MPOHUILAEMOCTHIO MOJIe-
KYyJ1 BOJIBL.

3HayeHusd K03 (UIUEHTOB MPOHUIIAEMOCTH MeMOpaH
KJIETOK HHTEPCTHUIIMS TECTHCOB i TniepuHa, IMCO u OI'
B MHTepBaje Temnepatyp ot 35 g0 5°C oTian4aroTcst He3Ha4U-
TEJBHO U JIexar B auanasonax 0,38+1,05%107, 1,99+2,67x107
u 6,75+9,32x107m/c nipu 5, 20 u 35°C cOOTBETCTBEHHO.
HUckmrouenue cocrapisger JJM®PA, snauenue koddduiuenra
npoHuIaeMocTu koroporo npu 20°C cocrasuser 24,45%x107
m/c, ipu 5°C —4,41x107 m/c.

YCcTaHOBJIEHO, YTO HAaUMEHBIIUM 3HAYEHHEM SHEpPrUU
aKTUBAIMH MPOIECCOB MEPEHOCa BEIIECTB uepe3 MeMOpa-
HBI KJIETOK HAJIIOYEYHHKOB XapaKTePU3yeTCs MMUeprH (£, =
40,80 x/lx/monb), Hanbonbumm — OI" (E, = 93,74 xJlx/Monb);
yepe3 MeMOpaHbl KJIETOK MHTEPCTULUS TECTUCOB HAaUMEHb-
MM 3HaYEHHEM SHEPrUHd aKTUBAUUK oOnajfaeT mmuepus (£ =
46,92 xJx/monb), Hanbosbimm — JIM®PA (E, = 62,99 k/hx/Moib).

Ouenena coxpanHocts KUT mocne kpuokoHcepBupo-
BaHUA ¢ pacTBopamu runepuna (7%), AMCO (10%), OI'
(7%) u AM®A (5%) c ucronp30BaHUEM CKOPOCTEH OXJIax1e-
Hus 1, 5 u 10 rpag./mun 1o —40°C ¢ mocneayomuM norpy-
JKCHHEM 00pas3IoB B XHUJIKUN a30T. [I[puMeHeHNE IHIIepHHa
B KayeCTBe KPUOMPOTEKTOpa obdecredmno 75%-10 coxpaH-
HOCTb KJIETOK IIPU BCEX YKa3aHHBIX peXHMMax 3aMOpaKHBa-
Hus. [Ipy UCNOJIB30BaHUU JAPYTHX KPUOIPOTEKTOPOB CO-
XpaHHOCTh KJIETOK MOBBIIIaNach (¢ 56 1o 83%) npu yBennye-
HUHU cKopocTh oxjaxiaeHus oT 1 mo 10 rpax./mun. Bonee
Hm3Kyto coxpanHocTh KUT B mpucyrcTun JIM®DA nipu HU3-
KHUX CKOPOCTSIX MOXHO OOBSICHUTH MOCTYILICHHEM KPUOIIPO-
TEKTOpa B KJIETKH B IIpoliecce 3aMOpPaXKHMBaHUSA, 00yCIOB-
JIGHHBIM €r0 BBICOKOH NPOHMKAIOIIEH CIOCOOHOCTHIO.

NPOBJIEMbI
KPUOBMONOIrumn
T. 21, 2011, N22

Using the method of volumometry and the modified
physical-mathematical model of Kedem-Katchalsky [Gor-
diyenko E.A., 1994] the permeability coefficients for testes
interstitium and adrenal cortex cell plasmatic membranes
for glycerol, Me,SO, EG, and Me,FA at 35, 20 and 5°C were
determined. The values of activation energy (£,) of the
processes of substance transfer through testes and adrenal
cortex cell membranes for molecules of the investigated
cryoprotectants were calculated.

It was noted that at 5°C the permeability of adrenal cortex
cell membranes for glycerol, Me,SO and EG did not signifi-
cantly differ (K, varied from 0.45%107 to 0.49%107m/s). The
highest permeability at 35°C for these cryoprotectants
through adrenal cortex cell membranes was characteristic
for EG (K, =24.37x107 m/s), the lowest one was for glycerol
(K, =2.52x107 m/s). The permeability coefficient of adrenal
cortex cell membranes for Me,FA molecules at 5°C was
233.0%107 m/s, at higher temperature its permeability was
comparable with the one for water molecules.

The permeability coefficients of testes interstitium cell
membranes for molecules of glycerol, Me,SO and EG within
the temperature range from 35 down to 5°C differed slightly
and were within 0.38+1.05%x1077, 1.99+2.67x107 and
6.75+9.32x10 'm/s at 5, 20 and 35°C, respectively. Me,FA
was an exception, its permeability coefficient at 20°C was
24.45%107m/s, and at 5°C was 4.41x107m/s.

The obtained results showed that the lowest value of
activation energy of the processes of substance transfer
through the adrenal cortex cell membranes was characteristic
for glycerol (£, = 40.80 kJ/mol), the highest for EG (£, =
93.74 kJ/mol); through the testes interstitium cell membranes
the lowest value of activation energy was characteristic for
glycerol (E, = 46.92 kJ/mol), the highest for Me, FA (E, =
62.99 kJ/mol).

The survival of testes interstitium cells after cryopre-
servation with glycerol (7%), Me,SO (10%), EG (7%) and
Me,FA (5%) solutions using the cooling rates of 1, 5 and
10 deg/min down to —40°C with the following plunging into
a liquid nitrogen has been estimated. Application of glycerol
as a cryoprotectant provided 75% cell survival in all studied
freezing conditions. Cell survival increased (from 56 up to
83%) with a rise in cooling rate from 1 up to 10 deg/min when
using other cryoprotectants. Lower testes cell survival in
the case of Me,FA and low cooling rates could be caused
by an extra flux of cryoprotectant into cells during freezing
due to extremely higher permeability of Me,FA.
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BAnsinne kpuonpotekropos AMCO, 1,2-nponaHAMOAa M KPUOBO3AEHCTBUS Ha
4yBCTBMTEAbHOCTb  MUTOXOHAPUAABLHOIO MOTEHUMAAA OAMHOYHbLIX renaTounuToB
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Influence of DMSO, 1,2-Propanediol Cryoprotectants and Cryoexposure
on Sensitivity of Single Hepatocyte Mitochondrial Potential to Regulation
with Phenylephrine Assessed by Fluorescent Method

M.Yu. MALYuKkINA, N.S. Kavok, I.A. Borovoy
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MetonoM MUKPO(IyOpPUMETPHN OJMHOYHBIX KIETOK II0
HHTEHCUBHOCTH (prryopecueHnuu arperatos 3oHma JC-1
OLICHUBAJIM arOHUCT-UHAYIUPOBAaHHbIE U3MEHEHUS TPaHC-
MeMOpPaHHOr0 MOTEHIMAada MUTOXOHIPUH TeNaTOLUTOB KPhIC
JI0 U TIOCIle KpHOoBo3JeHcTBHA. KprnoKkoHCEepBauio KIETOK
OCYIIECTBIISUTH METOJOM CTYIIEHYaTOr0 3aMOPAXXHBAaHHS B
*u1KoM azote B mpucytctsuu 10% JIMCO umu 10% 1,2-npo-
naHauosa. beIIo mMoka3zaHo, 4YTO HU3KOMOJIEKYJISIpHbIE
KPHOIIPOTEKTOPHI B JTAHHBIX KOHIIEHTPAIMAX HE OKA3BIBAIOT
BIIMSHUS Ha MHTOXOH/IPHAIBHBIHN IOTEHIINAT TIPH KPATKOBpe-
MEHHOH MHKyOaruu ¢ kiaetkamu (1 4) ¢ mocieayromed ux
oTMBbIBKOH. OfHaKo Mociie KpUOBO3AEHCTBHUS OTMEUAIOCh
CHIDKEGHHE ITOTEHIMaTa MUTOXOHIpuil renaronntoB (80 +
6% ot koHTpois) npu ucnonszoBanuu JJMCO B kauecTBe
KPHUONIPOTEKTOPA, B KJIETKAX, KPUOKOHCEPBUPOBAHHBIX € 1,2-
IPONAHIUOJIOM, arperaTbl Kpacurels He OOHapy>KUBAJIHCh.

CormacHO TaHHBIM JUTEPaTyphl U pe3yibTaTraM coOCT-
BEHHBIX HCCIEIOBaHMUN BO3JeHCTBHE KPHO3ANIUTHEIX Be-
1IecTB B Oosiee HU3KKUX KOHIeHTpauusx (MeHee 10%) moxer
INPUBOAUTH K U3MEHEHUSAM B MEXaHM3MaX PEryJsalMu TpaHc-
MeMOpaHHBIX MOTEHIINAIOB KIETKH. B HacTosmem uccneno-
BaHMWHU OBLIO YCTaHOBIICHO, YTO KpPAaTKOBPEMEHHAs HHKYOa-
M. U30JIMPOBAHHBIX I'eNaTOLUTOB B MPUCYTCTBUM 2 U 8%
AMCO c nocneayoomuM OTMBIBAHHEM KPUONPOTEKTOPA HE
BIIMSET Ha MHTOXOHIPHANBHBIN oTeHnuan. OxHaKo, B OTIH-
9qHe OT KOHTPOIS, OBICTPBIH (K 15 MHH 3KCIepHMEHTa) CTH-
Mynupyromui s¢dexr dpermmdpuna (10° M) Ha obpazo-
BaHUE j-arperaToB (FOPMOH-MHIYIHPYEMOE MOBBIIICHUE
WHTEHCHBHOCTH (iryopecueHIny arperatos Ha 30%) B MUTO-
XOHJPHUAX TelaTONUTOB Ha (oHE BO3ACHCTBHSA KPHOIPO-
TEKTOpa He 0OHapy>kuBajcs. TecT Ha 4yBCTBUTEIBHOCTS I10-
TeHLKANA K Peryasinuu GeHmIGpruHOM ObLT TaKXKe UCTIONb-
30BaH JUIS OICHKH BOCCTAHOBICHHWS MHTOXOHIPHATBHOI
(YHKINH B relaTONUTaxX Iocie KproBo3aeiicTeus. OTBET Ha
KPaTKOCPOUHOE FOPMOHAJIbHOE BO3JEHCTBHE TaKXke HE pe-
ructpupoBaics. I[lonydeHHble JaHHbIE YKa3bIBAIOT, 4TO, MO-
BUAMMOMY, ITOCIIE BO3JAECHCTBHS KPUOIPOTEKTOPA M KPHO-
KOHCEpBAaIlMK AT MOTHOTO BOCCTAHOBICHHS KICTOYHBIX
(GYHKIMH U YyBCTBUTEJIFHOCTH K PETYISTOPHBIM BO3AEHCT-
BUSIM HEOOXOAMM OIpeNeNICHHbIH JIar-IepHoz.
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Agonist-induced changes of rat hepatocyte trans-
membrane mitochondrial potential prior to and after the cryo-
exposure were evaluated by fluorescence intensiveness of
JC-1 probe aggregates obtained with single cell microfluo-
rimetry method. The cells were cryopreserved by stepwise
freezing in liquid nitrogen with either 10% DMSO or 10%
1,2-propane diol. It was shown that low-molecular cryo-
protectants in these concentrations did not affect the
mitochondrial potential after short-term incubation with
cells (1 hour) and their following washing. However, after
cryoexposure we observed the decrease of hepatocyte
mitochondrial potential (80 + 6% of the control) if using
DMSO as cryoprotectant, and in the cells cryopreserved
with 1,2-propane diol no dye aggregates were found.

According to the literature data and the results of our
own investigations the effect of cryoprotective substances
in lower concentrations (below 10%) may lead to the chan-
ges in regulation mechanisms of transmembrane cell poten-
tials. This investigation allowed to establish that a short-
term incubation of isolated hepatocytes with 2 and 8%
DMSO with the following removing of cryoprotectant did
not affect the mitochondrial potential. However, in contrast
to the control, a rapid (to the 15™ minute of experiment)
stimulating effect of phenylephrine (10-° M) on the formation
of j-aggregates (hormone-induced increase of aggregate
fluorescence intensiveness by 30%) in hepatocyte mito-
chondria on the background of cryoprotectant exposure
was not found. Test for sensitivity of potential to the
regulation by phenylephrine was also used for assessment
of mitochondrial function restoration in hepatocytes after
cryoexposure. The response to a short-term hormonal effect
was not observed too. The obtained data point that the
occurrence of certain lag period after influence of cryopro-
tectant and cryopreservation is obviously necessary for a
complete restoration of cell functions and their sensitivity
to the regulatory effects.
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KoppeAsiuMoHHbIVi aHaAM3 noka3aTeAeil COXPaAHHOCTU 3PUTPOLIUTOB AO W MOCAe
3aMOpakMBaHMSI B KPUO3ALIMTHLIX CPeAax Pa3AMYHOrO COCTaBa Ha OCHOBe

OKCUITUAUPOBAHHOTO METUALICAAO30AbBA

O.B. Bazosckas, A.B. HMKOAEHKO
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHs, r. Xapbkos

Correlation Analysis of Erythrocyte Survival Parameters Prior to and
After Freezing in Cryoprotective Media of Different Composition
Based on Oxyethylated Methyl Cellosolve

O.V. Vyazovska, A.V. NIKOLENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Jl1g m3yueHust COXpaHHOCTU 3PUTPOLIUTOB IIPH UCTIONb-
30BaHUM KPUO3ALIUTHBIX CPEJ] PA3HOTO COCTaBa BayKHA KOMII-
JIEKCHAs OlleHKa (PYHKIMOHAIBHOTO COCTOSHUS 3PUTPO-
LIUTOB, XapaKTEePU3YOIasi UX YCTONYHMBOCTh K 3aMOpaXKH-
BAaHHUIO.

Uccnenosanu conepxanve nonos K' u Na* B spurpo-
IIUTaX, UX KOPPEJIALHOHHYIO CBSI3b C IIOKa3aTeIsIMU [eMaro-
KpPHUTa U OCMOTHYECKOW XPYNKOCTH B 3aBUCUMOCTH OT COCTaBa
KpPUO3ALIUTHBIX CpeJl Ha OCHOBE OKCHUATHIMPOBAHHOTO
MeTuiemo3onsea (OOMIL).

HUcnonwzosanu cpenst: 20 u 30% OOML, npuroroieH-
Hele Ha 50 MM 1 150 MM pactBopax NaCl, 20% OOMI] — na
100 MM NacCl ¢ no6aBienuem 3% caxapo3ssl, 20% ODOMII —
Ha 50 MM NaCl ¢ 5% rmroko3oi, 20% OSMI] — na 50 MM
NaCl ¢ 5% MaHHUTOM. DPUTPOLUTHI C KPHO3AIMUTHEIMU Cpe-
JaMHU 3aMOPaKMBAIU MYyTEM IMOTPYKECHHS B JKUIKUN a30T.
HUccnenyemble 00pa3ipl OTOIpeBad Ha BOJISHON OaHe mpH
temnepatype 40—42°C. ConepskaHue BHYTPUKIETOYHOTO Ka-
JIUSL M HATPUS U3MEPSUIN B OPUTPOLMTAX 10 U MOCIE 3aMopa-
JKUBaHHS Ha tuiaMeHHoM Qotomerpe [TAXK-1. T'emarokpur
OTIpEeeNsUIN B KalMJUIsApax C UCIIOJIb30BaHUEM MUKPOLICHTPH-
¢byru MI'T[-8. OcMOTHUYECKYIO XPYIIKOCTh U3MEPSIIM CIEKTPO-
(hOTOMETpPUUYECKUM METOJOM IpH JJuHE BOJNHBI 540 HM U
paccuutbiBau oTHocuTenbHO 100%-ro remonusa.

KpuosamuTtHbeie cpenbl Ha OCHOBE HENPOHHUKAIOIIETO
kpuonporekropa OOMII Ha 3Tane 5KCIO3ULUHN BbI3BIBAIU
pa3HyI0 CTENEHb JerujapaTaluy KIETOK, YTO OTPaXKajloch
Ha [0Ka3aressax IeMaToOKpUTa U COXPAaHHOCTH KPHOKOHCEp-
BHPOBAHHBIX IPUTPOLUTOB. YCTAHOBJIEHA IOJOXKHUTEIbHAS
KOpPESIIUs TeMaTOKPUTa C COXPaHHOCTHIO BHYTPHUKJIE-
touHoro kamus (k = 0,82, p <0,03) u oTpunareabHas — co
3HAYEHUSAMH OCMOTHYECKOH XPYNKOCTH 3PUTPOLUTOB MOCIIE
3amopaxuBanus (k= —0,88, p <0,01), T. e. YeM HHXKE MMOKa-
3aTeJId TeMaTOKPUTa IMOCJe PKCIO3ULUN IPUTPOLUTOB C
KPUO3AIIUTHBIMU CpPEllaMH, TEM BBIIIE MX OCMOTHYECKAs
XPYIKOCTh U, KaK CJ€JCTBUE HMOBPEKICHUS KIETOUHBIX
MeMOpaH, — OoJIbIIast MoTeps KiaeTkamMu Kains. OcMoTHYecKast
XPYIKOCTb IIOCIIE 3aMOPaKUBAaHHsI OTPULATENBHO KOPpEu-
poBaa c coaepkaHHeM BHYTPUKIETOYHOTO Kanus (k= —0,94,
p = 0,001) 1 TOMOXKUTETHFHO — C COEPIKAHIEM BHYTPHKJIE-
Tounoro Harpus (k= 0,9, p <0,0006).

AHanyu3 NOMy4YEeHHBIX Pe3yIbTaTOB MI0KA3al, YTO COXPaH-
HOCTh 3PUTPOLIMTOB OINpeleNsIach COCTaBOM KPHO3AIIUT-
HBIX cpell: conepxanueM anekTpoiuta (NaCl) u HeanekTpo-
JIUTOB (KpUOTIPOTEKTOPa U yriieBo0B). CHIDKEHHE B KpHO3a-
HIMTHBIX cpeaax Ha ocHoBe OOMI] KoHIIEHTpaluK KPUOTIPO-
tekropa ¢ 30 10 20%, conepkanus conu (NaCl) ¢ 150 go 50 MM
u no0aBlieHHE YITIEBOAOB (caxapo3bl, MAHHHUTA, ITIOKO3bI)
CIIOCOOCTBOBAJIN TOBBIIIEHUIO COXPAHHOCTH 3PUTPOLIUTOB
HOCJIe 3aMOPaKUBAHUA-OTOIPEBA MO BCEM HCCIIEyEeMbIM
IIOKa3aTeIIs M.
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To study the erythrocyte survival after application of
cryoprotective media with different composition the inte-
grated assessment of functional state, characterising eryth-
rocyte resistance to freezing is important.

The content of K" and Na” in erythrocytes was studied
as well as their correlation with hematocrit and osmotic
fragility depending on the cryoprotective medium composi-
tions based on oxyethylated methyl cellosolve (OEMC).

The following media were used: 20% and 30% OEMC
prepared with 50 mM and 150 mM NaCl solutions, 20% OEMC
in 100 mM NacCl solution supplemented with 3% sucrose,
20% OEMC in 50 mM NaCl with 5% glucose, 20% OEMC in
50 mM NaCl with 5% mannitol. Erythrocytes were frozen in
the cryoprotective media by plunging into liquid nitrogen.
The experimental samples were thawed in water bath at 40—
42°C. The intracellular potassium and sodium content was
measured in erythrocytes prior to and after freezing using a
flame photometer PAG-1. Hematocrit was examined in capil-
laries using a microcentrifuge GCM-8. Osmotic fragility was
determined by a spectrophotometric method at 540 nm and
calculated vs. 100% hemolysis.

The cryoprotective media based on the non-penetrating
cryoprotectant OEMC during exposure caused different rate
of cell dehydration, which affected hematocrit and indices
of erythrocyte survival. There were found the positive
correlation of hematocrit with the intracellular potassium
content (k = 0.82, p <0.03) and negative correlation with
the post-thaw erythrocyte osmotic fragility values (k =
—0.88,p < 0.01); i. e. the lower was hematocrit of erythrocytes
after exposure with cryoprotective media, the higher was
their osmotic fragility, and, as a consequence of cell membranes
damage, the higher loss of cell potassium. Osmotic fragility
after freezing negatively correlated with intracellular potas-
sium content (k =-0.94; p = 0.001) and positively correlated
with intracellular sodium content (k = 0.9, p < 0.006).

Analysis of the obtained results showed that erythrocyte
survival was determined by the cryoprotective media
composition: content of electrolyte (NaCl) and non-electro-
lytes (cryoprotectant and carbohydrates). Decrease of the
cryoprotectant concentration from 30% to 20% in the cryo-
protective media composition based on OEMC, reduction
of NaCl content from 150 mM to 50 mM and addition of car-
bohydrates (sucrose, mannitol, glucose) improved erythro-
cyte survival after freeze-thawing by all the studied parame-
ters.
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OnpearereHue yA€AbHOH IAEKTPUUECKOW MPOBOAMMOCTM OOLIMTOB MbIIIM B PacTBOpax
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Determination of Mouse Oocyte Specific Electric Conductivity in Solutions

of Sucrose and Permeative Cryoprotectants Using Electroporation Method
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Onrtumuzanus NporpaMM KpHOKOHCEPBHUPOBAHHS OOLM-
TOB MJIEKOIIUTAIOLIUX TECHO CBs3aHA C MOMCKOM 3({eKTHB-
HBIX KPHOIIPOTEKTOPOB M YMEHBIIEHHUS UX TOKCUYHOTO BIIHSI-
HUS Ha KIETKH. DPPEKTUBHOCTh KPHOIPOTEKTOPOB, KaK
IPaBUIIO, OMpPEENIeTcsl ocie UKJIA HU3KOTEMIIEPaTypHOTO
KPHOKOHCEPBUPOBAHUS 10 OLIEHKE COXPaHHOCTU Mopdoio-
THH TaMeT U UX CIOCOOHOCTH K AajbHEUIIeMy pPa3BUTHIO.
Ilupokoe mpuMeHEHHE B KPHOOMOJIOTUUESCKON IPaKTHKE
HOJTY4YMIH MCCIEJOBaHUE OCMOTHYECKOTO MOBEIEHHsS Kile-
TOK M omlpeneneHrne Ono(u3nUecKux mapamMeTpoB X Ija3-
MaTHYeCKUX MeMOpaH B YCIOBUAX, MOACTUPYIOIINX Pa3JIny-
Hble KproOuonoruueckue cutyanuu. OIHAKO TaKue Hccie-
JOBAaHMS HE OTBEYAIOT Ha BOIPOC: ITOYEMy BeIlecTBa, 00Ja-
JAIOLIUE CXOJHOM MPOHMKAIOUIEH CrOCOOHOCTHIO, OKa3bI-
BalOT pas3iIH4yHoe 10 YPPEKTUBHOCTH KPHO3AIMUTHOE JEHCT-
Bue? Hapsiny ¢ ocMoTHYeckuM (akTopoM CBOIf BKIIA B TOK-
CUYHOCTh BHOCUT HEIOCPEICTBEHHOE XUMUYECKOE BO3-
JecTBHE KPHOIPOTEKTOPa Ha KJIETOYHBIE U, MPEXKAE BCETO,
MeMOpaHHBIe CTPYKTYpHI. [1oIbITKa pa3aenuTh STH ABa (pak-
Topa TpeOyeT MCIONb30BAHUS JOMOIHUTEIbHBIX METO/H-
YEeCKUX MOAXOJ0B M PACIIMPEHUS CIIEKTpa U3y4aeMbIX Kile-
TOYHBIX MapaMeTpPOB.

Lenp paboTEl — W3yUeHHE BIUSHHS KPUOIPOTEKTOPOB,
MpUHAAJIEKAIUX K Pa3JIMYHBIM KjaccaM XMMHYECKHX Be-
IECTB, HA HJIEKTPUIECKYIO MPOBOJUMOCTh OOLMTOB MBIIIH.

OounTtsl MbiK Ha ctaguu MII melio3a nosydanu crtas-
JApTHBIM METOJOM. MEeTOJJOM MMITYJIbCHOH KOHIYKTOMET-
puu (3JEKTPOIOpAIU) ONPENEIAIN 3aBUCUMOCTD 3JIEKT-
pHUUYECKOIl MPOBOJMMOCTH OTAENBHBIX OOLUTOB B Ipolecce
UX HKCIO3UIIMU B U30TOHMYECKOM pacTBope caxapossl (0,3 M)
u 1,0 M pactBopax stunenrmkons (OI'), aneramuna (ALl),
1,2-npomrananona (1,2-I110), mumermicynbdoreuaa (AMCO)
OT HaNpsDKEHHOCTH NPWJIOKEHHOTO JIEKTPUYECKOTO IOJIS.
PacTBOpEI KpHONIPOTEKTOPOB TOTOBUIIM HAa PaCTBOPE caxapo-
3B ¢ KOHEUHOH KoHmeHTparuei 0,3 M.

ITokazaHo, 4yTO HCCieayeMble PaCTBOPHI KPUOMPOTEK-
TOPOB OKAa3bIBAIOT Pa3jiMYHOE BIMSIHHE HA YCTOWYUBOCTH
OOILIMTOB MBIIIH K JICHCTBUIO 3IEKTPUUECKOTO UMIyibca. B
pactBopax ALl u caxapo3sl 3yeKTpuyecKas MPOBOAUMOCTD
OOLIMUTOB MBI XapaKTePU3YEeTCs OTHOCHUTEIbHO HEOOJb-
IIUMU 3HAYEHUSMH U HE3HAUUTEIbHOH CKOPOCTBIO pOCTa ee
3aBUCHMOCTH OT HAIpsHKEHHOCTH IIOJISL BIUIOTH 70 HeoOpa-
TUMOTO BJIEKTPUYECKOTO NMpo0O0si, KOTOPbIM HabIonanu npu
HamnpsDKEHHOCTH ToJist okojio 3 kB/cMm. B pactBopax DT,
AMCO u 1,2-T1/] HeoOpaTUMOro 3JEKTPHUUECKOTO MpoOos
OOLIMTOB HE HaOIIOZalH, YTO CBUICTENbCTBYET O CTAOMIM-
3UPYIOLIEM JACHCTBUH 3TUX KPUOIPOTEKTOPOB Ha IJIa3MaTH-
geckue MeMOpaHbl 0OIUTOB. TakuM 00pa3zoMm, UMITYIIbCHAS
KOHJIYKTOMETPHS SBJISIETCS NMEPCIEKTUBHBIM 3KCIIEPUMEH-
TaJbHBIM METOJIOM M3Yy4EHUS BIUSHUS (PU3UKO-XHMMHUYECKUX
(aKTOPOB KPHOMOBPEKICHHS HA COXPAHHOCTh KIIETOK.
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Optimization of mammalian oocyte cryopreservation
protocols is tightly connected with searching of effective
cryoprotectants and decreasing their toxic influence on cells.
As a rule, the cryoprotectant efficiency is assessed after
the low-temperature preservation cycle by estimation of
gametes’ morphology and their ability to further develop-
ment. The investigations of cell osmotic behavior and the
determination of their plasma membrane biophysical
parameters under the conditions that simulate several cryo-
biological situations are widely used in cryobiological prac-
tice. However, such investigations do not answer the ques-
tion: why substances of similar permeability possess diffe-
rent efficiency of cryoprotective action? The direct chemical
influence on cell membranes and cytoplasmic structures as
well as osmotic factor contributes to cryoprotectant toxicity.
The attempt of separating these two factors demands addi-
tional methodical approaches and widening the spectrum
of the studied cell parameters.

The aim of this investigation was to study the effect of
permeative cryoprotectants which belong to different classes
of chemical substances on specific electric conductivity of
mouse oocytes.

Mouse MII oocytes were derived by a standard method.
Using the techniques of electroporation the dependences
of specific electric conductivities of mouse oocytes during
their exposure in isotonic sucrose solution (0.3 M) and 1.0 M
ethylene glycol (EG), acetamide (AA), 1,2-propanediol (1,2-
PD), dimethyl sulfoxide (DMSO) solutions vs. the applied
electric field intensity have been studied. The cryoprotec-
tant solutions were prepared on the base of sucrose solution
with final concentration of 0.3 M.

It was shown that the investigated cryoprotectant
solutions differently affected mouse oocytes stability to
the action of electric impulse. In AA and sucrose solutions
the specific electric conductivity of mouse oocytes was
characterized by relatively small values and insignificant
growth rate of its dependence on the external electric field
intensity until irreversible electric breakdown occurence,
which was observed at 3 kV/cm intensity. The irreversible
electric breakdown of mouse oocytes in EG, DMSO and
1,2-PD solutions was not observed, that testified to stabili-
zing effect of these cryoprotectants on oocyte plasma
membranes. Thus, the method of impulse conductometry
is a perspective experimental approach to study the
influence of physical-chemical factors of cryoinjury on the
cell survival.
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Jlns KpUOKOHCEPBUPOBAHUSI ME3CHXMMAJIbHBIX CTPO-
ManbHBIX KIeTOK (MCK) 0OBIYHO HCIONIB3YIOTCS KpHO3a-
IMUTHBIE cpenbl, BKIouaoomue 10% AMCO u smb6puo-
HaJIbHYIO CBIBOPOTKY KCEHOTE€HHOTO IPOUCXOXKICHHUS, KOTO-
pble TIPUXOAUTCS YAAJAThH Iepel] BBEIEHUEM, YTO BHOCHUT
JONOJTHUTEIIbHBIH TEXHOJIOTHYECKUH 3Tal, 4acTo HMPUBOJ-
IIKH K 3HAYUTEJIbHON NoTepe KieTok. Caxapo3a 4acTo UCIIONb-
3yeTcs MPU KPUOKOHCEPBUPOBAHUH KJIETOK B KaUu€CTBE HEMPO-
HUKAIOIEr0 HETOKCUMYHOTO OCMOTHYECKH aKTHBHOTO KOM-
noHeHTa. B nanHO# paboTe ncciaenoBanu HEKOTOPhIE MOIX0-
JIbI MCIIOIb30BAHUS Caxapo3bl Il CHUKEHHS KOHIIEHTPAIH
JAMCO npu xpuoxoncepsupoBanuu MCK uernoseka.

B pa6ote ucronszoanun MCK, mosy4eHHbIE ¢ TICHMEH-
HOTO comtacus MHGOPMHUPOBAHHBIX JOHOPOB, KyJIbTHBHPO-
BaHHbIe B TeueHHe 4—7 maccaxkeil. Caxapo3y B KOHIEHTpa-
musx 0,1; 0,15 u 0,2 M ucnosb3oBaiu st mpegoopadoTKu
KJIETOK JI0 KpHOKOHCEPBHPOBAHUS, a TAK)KE B KAaYeCTBE JI0-
0aBKHM B KpHO3aLIUTHYO cpeay. [IpenodpaboTky npoBOIHIN
IyTeM KyJIbTUBUPOBAHUS KJIETOK B TCUCHUE CYTOK C yKa3aH-
HBIMM KOHIIEHTpalMsIMHU caxapo3bl. KprokoHcepBupoBaHue
MCK ocymecTisinu co ckopoctbio 1°C/mun 1o —80°C, moc-
JIe 4ero oOpasipl MOrpyKaiu B XKHUIAKUH a30T. COXpaHHOCTb
KJIETOK OIpPEAeNIsJIM IyTeM OKPAIIMBAHHUS TPUNAHOBBIM
cHUM. MeTabOoIHYeCKyI0 aKTUBHOCTD OLEHUBAIIM C HCIIOJb-
3oBaHueM penokc-uHaukaropoB MTT u Alamar Blue (AB).

Kpuoxoncepsuposanue MCK B kynbTypanbsHO#l cpene
npu orcytcTBuu JIMCO, caxapo3bl 1 CBIBOPOTKY IIPUBOIUIIO
k rubenun 6osee 90% kietok. [IpenodpaboTka KIETOK caxa-
po30it unu ee noOaBIeHUE B 3Ty Cpely 3aMOpPaKUBAHUSA
IPaKTUYECKH HE BIIMSAIU Ha JKU3HECIIOCOOHOCTH KIIETOK.
Bwmecre ¢ Tem 3HauuTENBEHOE KOJIM4eCcTBO (0K0I0 50%) mpea-
00paboTaHHBIX KIETOK, KpHOKOHCEPBUPOBAHHBIX B PUCYTCT-
BUH caxapo3bl, MOCIIe OTOTPEBA COXPAHSUTH )KU3HECTIOCOOHOCTD
U MeTabOJINYECKYI0 aKTHBHOCTb, OlleHeHHYI0 1o MTT- u
AB-tectam. B ycnoBusAx MOHOCIIONMHOTO KyJlIbTHBHUPOBAHUS
KPHOKOHCEPBHPOBAHHBIE KIETKU OBUIH CIIOCOOHBI K aATe3HH
u nponudepanuu. [JomoNHUTENbHOE BBeleHue Bcero 1%
AMCO B caxap030CoAepKallyl KpHUO3aIHUTHYIO Cpeay
nociie MpeJBapUTeIbHOH 00pabOTKH KJIETOK MPUBOAMIO K
MOBBIMIEHUIO )KU3HECTIOCOOHOCTH, METabOIMYECKOH U MPO-
m(epaTUBHOI aKTHBHOCTH KJIETOK 10 65%, 4TO CONOCTaBuU-
MO C pe3ylbTaTaMU, NOJYYCHHBIMU IPHU KPHUOKOHCEPBU-
poBanuu MCK nop 3amuroit 10% JIMCO B npucyTcTBUM
ChIBOPOTKH. JlanpHelee n3yuyeHne MexaHu3mMa KpHo3aluT-
HOTO JEUCTBUS Caxapo3bl MOXKET MOCIYXHUTh OCHOBOH JUIf
pa3pabotku 3 PEKTUBHBIX METOI0B KPHOKOHCEPBUPOBAHMUS,
UCKJIIOYAIOIIUX MCIONb30BaHHE TOKCHYHBIX KOHILEHTpaLui
KPUOTIPOTEKTOPOB U KCEHOT'€HHOIH CBIBOPOTKH.
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For the cryopreservation of mesenchymal stromal cells
(MSC) the cryoprotective solutions, containing 10% Me,SO
and xenogeneic fetal serum are usually applied. To remove
these components before infusion the additional technolo-
gical step, which often leads to significant cell loss is needed.
Sucrose is often used for cells cryopreservation as a non-
permeant, osmotically active component. In this study some
approaches of sucrose application for the reduction of Me, SO
concentration during MSC cryopreservation were inves-
tigated.

MSC, used in this study were obtained after a written
donor’s informed consent with further culturing during 47
passages. Sucrose, in concentrations 0.1; 0.15 and 0.2 M
was used for the pre-treatment of cells prior to cryopreser-
vation and as an additive into the cryoprotective solution.
Pre-treatment was performed by one day culturing of cells
with indicated sucrose concentrations. MSCs were cryopre-
served using the cooling rate 1°C/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 MTT and Alamar Blue (AB) redox
indicators.

Cryopreservation of MSC in culture medium without
Me,SO, sucrose and serum resulted in the death of more
than 90% cells. Pre-treatment of cells with sucrose or its
addition into the freezing medium did not visibly affect the
viability of cells. At the same time, the significant amount
(about 50%) of pre-treated cells, cryopreserved in the pre-
sence of sucrose preserved their survival and metabolic
activity, assessed by MTT and AB-tests after thawing. Du-
ring monolayer culture, cryopreserved cells were able to
attach and proliferate. Additional inclusion of just 1% of
Me,SO into sucrose-containing cryoprotective medium after
cells pre-treatment resulted in the increase of survival, me-
tabolic and proliferative activity of cells up to 65% that is
similar to the data, obtained after cryopreservation of MSC
with 10% Me,SO in the serum presence. Further investi-
gation of the mechanism of the sucrose cryoprotective effect
could serve as a basis for the development of the effective
cryopreservation methods, which exclude the application
of toxic concentrations of cryoprotectants and xenogeneic
serum.
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KpoBu B mnpouecce KpUOKOHCEPBUPOBAHUS
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Structural and Functional State of Cord Blood Nucleated Cells During Cryopreservation

O.A. MykHAILOVA, P.M. Zugov, V.V. Ryazantsev, L.A. BABIYCHUK
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B nocnensee BpeMs npu JICUSHUH MHOTHX 3a00JIeBaHUN
HCTIONB3YIOT KPHOKOHCEPBUPOBAHHYIO CYCIIEH3HUIO SIpO-
cozxeprammux kinetok (SICK) kopnosoit kpoBu (KK) B kauecTse
npenapara, COAEp>Kallero reMONo3THYECKHE CTBOJIOBBIE
kietku (I'CK). D¢ dekTuBHOCTS MX NPHUMEHEHUS BO MHOTOM
OTpeNeNsIeTCs COXpaHEHHEeM CTPYKTYPHO-(yHKIHOHAIb-
Hoii nonHoueHHocTH SICK mnocie pasmopakuBanus. B cBszu
C 3TUM LEIBIO JaHHOH PaboThI OBLIO MCCIIEI0BAHUE COXPaAH-
HoctH u xu3Hecrnocoonoctr SICK KK, cocrosHus ux aHTH-
okcunanTHOi cucteMsl (AOC), a Takke U3MEHEHUH JHUITUA-
HOW acCHMMETpPUH MeMOpaH KIeTOK Ha BCEX ATanax KPHOKOH-
CepBHUPOBAHUA 1O Pa3pabOTaHHOMY HAMU METOHY.

Brinenenue dpakuun SCK u3 nensnoit KK uenosexa
TPOU3BOAMIIA C UCTONB30BaHueM AekcTpana (M.m. 60000).
3aMopaxuBanu KieTku moxa 3amutoidt 5% JAMCO mo
paspaboTanHoil Hamu nporpamme. @enotunuponanue SICK
(CD45%) KK npoBoauiiock Ha IPOTOYHOM LUTODIyOpUMET-
pe FACS Calibur ¢ ucnons3zoBanueM pearentoB BD. JKuzne-
criocobHoCTh (7AAD), HapymeHne JTUMHIHON aCUMMETPUN
MeMOpaH (AnnexinV) M NpPOAYKIUIO aKTHUBHBIX (HOpPM
kucnopona (APK) (DCFH,-DA) SICK ouenuBanu MeTonoM
MPOTOYHOH IHTO(GIyoprMeTpuH. BBIIO MOKa3aHO, YTO MpH
BeiienieHun U obpaborke ACK JIMCO coxpaHHOCTH U
KHU3HECTIOCOOHOCTh KJIETOK CHUXKAIUCh. AHAIU3 H3MEHe-
HUH JTUNUIHOH acUMMETpUM MeMOpaH ¢ IoMollbio Anne-
xinV (Mapkepa HadaJbHOM CTaJWU amoITO3a) HE MOKa3al
YBEIMUEHHE KOMMUecTBa AnnexinV'-KJIeToK M0 CpaBHEHHIO
¢ nenbnoit KK. Murencusnocts duyopecuenunn DCF (/,.,)
SICK nocne npouenypsl BbIIEIECHUS CYIIECTBEHHO HE OTJIU-
Yanack OoT nokasateneii B nenpHOH KK, a 06paboTka KieTok
JAMCO npuBojuiia K MOBBIIIEHUIO YPOBHS BHYTpPHKJIE-
TouHbIX ADK, 0 ueM cBuAETENLCTBYET IPUPOCT /) .. Jlo6aB-
nenue sk3orenHol H,O, kak K BbIIEJIEHHBIM, TaK H K 00pado-
tanHeIM JIMCO SICK He BIHANO Ha BpEMEHHYIO TUHAMHKY
1. IO CPaBHEHMIO C KieTkamu nenbHoi KK, uro ceunerens-
cTByeT o coxpaneHnu AOC KJIETOK B COCTOSIHUH, CXOHOM C
HaTUBHBLIM B 1ieipHOM KK.

JanpHelmas nponenypa 3aMOpakMBaHUSI-OTOTpEBa
no3Bossuia nony4yutsb 110 80% SICK ¢ coxpaneHneM BBICOKO-
ro YpoBHA UX jxu3HecrnocoOHocTH (81,3£2,5% CD4577AAD").
ITpu 5TOM KONTmuecTBO AnnexinV*-kjIeTok cocTasisiio 7,35+
1,25%, 4TO CBUAETENBCTBYET O COXPAHEHHU CTPYKTYPHOMH
nonnouennoctu SICK. [, . mocne KpHOKOHCEPBUPOBAHUS
SICK cymiecTBeHHO He H3MEHAIACh, OAHAKO IIPU JOOABICHUH
sk3orenHoi H,O, BpeMeHHas TMHAMUKA [ ., OTINYanach ot
roKa3aTelsiel 0 3aMOpaXMBaHUS, HO C TEYCHHEM BPEMEHHU
JaHHbIE Pa3INuusl HUBEIUPOBAJIKCH, YTO TOBOPUT 00 OTCYT-
CTBHUH CYIIECTBEHHBIX M3MeHeHHH B pabore AOC kieTok
Hocie pa3sMOpaKMBaHUs.

Taxum 006pa3oMm, MosryuyeHHbIE PEe3yIbTaThl CBUACTEIBCT-
BYIOT O ToM, 4T0o KpuokoHcepBupoBanue SICK KK mo paz-
paboTaHHOMY HaMM METOJXy IO3BOJISIET COXPAHATH CTPYK-
TYPHO-()YHKIIMOHANBHYIO MOJHOLIEHHOCTh U KH3HECIO0CO0-
HOCTH KJIETOK Ha JIOCTaTOYHO BBICOKOM YPOBHE.

NMPOBJIEMbI
KPMOBMOJNIOrUMU
T. 21, 2011, Ne2

Nowadays the treatment of many diseases is performed
with cryopreserved suspension of cord blood (CB) nuclea-
ted cells (NC), as a preparation containing hematopoietic
stem cells (HSC). Efficiency of their application is mainly
determined by the preservation of structural and functional
integrity of NC after thawing. In this context, the research
aim was to investigate the integrity and viability of CB NC,
the state of their antioxidant system (AOS), as well as the
changes of lipid asymmetry in cell membranes at all the
stages of cryopreservation method developed by us.

NC fraction was isolated from the whole cord blood
using dextran (m.m. 60,000). Cells were frozen under protec-
tion of 5% DMSO by designed by us program. Phenotyping
of CB NC (CD45%) was carried out by means of flow cytome-
ter FACS Calibur using BD reagents. The viability (7AAD),
disorder of lipid membrane asymmetry (AnnexinV) and
production of reactive oxygen species (ROS) (DCFH,-DA)
of the NC was evaluated by the method of flow cytometry.
It was shown that during NC isolation and their treatment
by DMSO the survival and viability decreased. The analysis
of membrane lipid asymmetry changes with AnnexinV (the
marker of initial apoptosis stage) did not show the increase
of AnnexinV™ cells comparing with the data of untreated
whole cord blood. The DCF fluorescence intensity (/,,..) in
NC after isolation did not differ significantly from the indices
of the whole CB, and the treatment of cells with DMSO led
to the rise of intracellular ROS level, testified by the increased
I, The addition of exogenous H,O, to the isolated as well
as to the treated by DMSO cells did not affect the temporal
dynamics of /.. comparing with the cells of the untreated
whole CB testifying to the preservation of AOS in the state
similar with native one in the whole CB.

Further freeze-thawing allowed to obtain up to 80% of
NC with a high viability level (81.3 = 2.5% CD45*7AAD").
Moreover, the number of AnnexinV* cells was 7.35 £ 1.25%,
that testified to the preservation of structural integrity of
NC. I, after NC cryopreservation was not changed signi-
ficantly, however, after the addition of exogenous H,O, the
temporal dynamics of /., differed from the indices before
the freezing but in due time these differences were neutra-
lized that may testify to the absence of significant changes
in the function of AOS cells after thawing.

Thus, the obtained results testify to the fact that cryo-
preservation of CB NC according the method developed by
allows to preserve structural-functional integrity and viability
of cells at quite a high level.
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BAusiHne cppakumii SKCTPAKTOB MAALEHTbl YeAOBeka Ha (pa30Bble NepexoAbl B
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Effect of Human Placental Extracts’ Fractions on Phase Transitions in Cell Suspensions

of Erythrocytes and Saccharomyces cerevisiae

Yu.S. GovorovA, A.V. ZINCHENKO
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BoaHo-coneBble 9KCTPaKThl IUIALIEHTH COAEp)KaT Ipak-
THYECKH BECh CHEKTP OMOJNOTHYECKH aKTHBHBIX BEIIECTB,
[I03TOMY 3KCTPAKThl HAXOAAT MIMPOKOE IPUMEHEHHUE B MEIIH-
nuHe. Bmecre ¢ Tem, Gnaromapst B3aMMOJICHCTBUIO OCIIKOB
9KCTPAKTOB € KJIETKaMH, SKCTPAKTHl MOTYT OBITh HCIIOJIB30-
BaHBI B Ka4yeCTBE 100aBOK B MHOTOKOMIIOHEHTHBIX 3aIIUTHBIX
cpefax IpU HU3KOTEMIIEpaTypHOM KOHCEpBHpOBaHUHU. M3y-
YEeHUE BIUSHUS OTIEJNBHBIX (pakiuii, BXOAAIIUX B COCTaB
9KCTPAKTOB, HA Pa3IN4Hble ONOCUCTEMBI B IIPOLIECCEe TEPMU-
YECKOTO BO3AECHUCTBUS SABISAETCS aKTYaIbHbBIM, TaK KaK HU3KO-
TEeMIIEpPaTypHOE KOHCEPBHUPOBAHHUE COMPOBOXKIACTCS PAIOM
(GU3HUECKUX MPOLIECCOB, CIIOCOOHBIX BBI3BIBAThH ONPENEICH-
HBIC TIOBPEXKACHUs OnocucteM. B HacTosield paboTe npoBe-
IeHO uccienoBanrne (a3oBBIX MEPEXOIOB BO (pakKIHIX
JKCTPAKTOB C MOJEKYISIpHOU Maccoit O6enkoB 1o 5, 50-70 u
750 x/la, B KIIETOUHBIX CyCIIEH3UIX IPUTPOLUTOB, Saccharo-
myces cerevisiae U1 B CyCIIEH3UAX KJIETOK B NPUCYTCTBUU
(bpakiuii SKCTPaKTOB. DKCIIEPUMEHTHI BHIITOJIHEHB! Ha JTH -
(bepeHIaIbHOM CKaHUPYIONIEM KallopuMeTpe, pa3pado-
TaHHOM M M3TOTOBJIEHHOM B MHCTUTYTE npobieM Kpuobuo-
sorun u kpuoMenuiuael HAH Vkpannsl. O6pa3ubl oxJax-
JJIA TIOTPYKEHHEM B JKUIKUI a30T BHE KaJOpHUMETpHUYec-
Kxoro 6moka. CKOpOCTh OXJIaXIEHHsI 00pa3loB COCTaBIsIIA
3,3(3)°C/c, 3aTeM HMX IOMELIaIN B MPEABAPUTEIBHO OXJIAXK-
nensblil 10 —130°C kanopumerpuyeckuii 61ok. Tepmorpam-
MBI PETHCTPHPOBANIM TIPH HArpeBe I10 JMHEHHOMY 3aKOHY CO
ckopocThio 8,3(3)x107%°C/c B TemIiepaTypHOM JaHana3oHe —
130...0°C.

Ha Tepmorpamme JICK miast dppakuuii ¢ MOJIEKYISIpHO
Maccoil 0enkoB 70 5 k/la M3 CBEXEINOIydeHHOTO JKCTPAKTa
IUTAIICHTH] 3apETUCTPUPOBAH PAI TEPMHUECKUX dPPEKTOB!
1 — y3kuil sKk30TepMUYeCcKUi UK NpHu TemnepaTtype —85,5°C
oToOpa)kaeT, BeposiTHEE BCEro, MHBEPCUIO MOJIEKYJ, UMe-
IOIIMX YIIIEPO-yIIePOIHbIE CBSI3U (U1l JaHHOTO d(pdeKTa B
JUTeparype ynorpebdisercs TepMHH “oOpalieHue KOH(H-
rypanun’, CBSI3aHHBIHA ¢ NIPOLIECCOM M30MEPHU3aLHN); 2 — y3-
KM MHTECHCUBHBIH 3HIOTEPMHUYECKUN ITHK COOTBETCTBYET
IJIaBJICHUIO ABTEKTHYECKUX CcOCTaBOB rpu —21°C, mpeacras-
JSIOIUX o000l MexaHuueckylo cMmech kpuctamioB NaCl u
BOJIbI; 3 — TUTaBJICHUE BCEH CHUCTEMBI.

3aMopaKMBaHHE 3KCTPAKTOB M XpaHeHHe ux mnpu —20°C
HE IPUBOJAT K 3HAUUTEIbHBIM U3MEHEHHUSM HWHTEHCUBHOCTH
MHBEPCUH Ha TepMorpaMmax. [lnaBieHue SBTEKTUKH U IJIaB-
JIEHHE CHCTEMbI OCTalOTCsl HeM3MEHHBIMU. CMeIleHue B COOT-
HomeHu 1:1 cycneHsuit Kak 3pUTpOLUTOB, TaK U Saccharo-
myces cerevisiae cO CBEXETPUTOTOBICHHBIMH, a TaKXkKe (Ppak-
LUAMH DKCTPAKTa, IPEABAPUTENBbHO XpaHusLierocs npu —20°C
B TeYeHHE 2,5 MecAleB, IPUBOAUT K 3HAUUTEIBHOMY CHH-
JKEHWIO WHTEHCUBHOCTHU IMKa WHBEPCHUU U INMUKA IUIABJICHUS
3BTEKTHKHU. B cMecsX, BO3MOKHO, TIPOMCXOJUT CBSA3bIBAaHHUE
OIIpeeTICHHON YacTH MOJIEKYJ BOJbI C OPIraHMUECKUMHU KOM-
HOHEHTaMH (PaKLUi HKCTPAKTOB, U B 0Opa30BaHUU HBTEK-
TUYECKUX COCTaBOB BOJA YK€ HE NMPUHUMAET y4acTusl.

NPOBJIEMbI
KPUOBMONOIrumn
T. 21, 2011, N22

Ageous-saline placental extracts contain almost all the
spectrum of biologically active substances, that is why the
extracts are widely used in medicine. Moreover, due to the
interaction of extract proteins and cells, they can be used
as additives in multicomponent protective media during low-
temperature preservation. The studies of the effect of
separate fractions of the extracts on various biological sys-
tems under thermal exposure are relevant, since freeze-
thawing is accompanied by a number of physical processes
that can cause a certain damage of biosystems. This study
deals with the phase transitions in fractions of extracts with
a molecular mass of proteins up to 5 kDa, 50—70 kDa and
750 kDa, in suspensions of red blood cells, Saccharomyces
cerevisiae, and in the mixtures of cell suspensions and fractions
of extracts. The experiments were performed with a differential
scanning calorimeter, designed and manufactured at the
Institute for Problems of Cryobiology and Cryomedicine of
the National Academy of Sciences of Ukraine. The samples
were cooled by immersion in liquid nitrogen outside the
calorimetric block. The cooling rate of the samples was
3.3(3)°C/s, and then they were placed into the calorimetric
block pre-cooled down to —130°C. The thermograms were
recorded under linear heating with the rate of 8.3(3)x107 °C/s
within the temperature range —130...0°C.

DSC thermograms of the fractions with a molecular mass
of proteins up to 5 kDa from fresh placental extract comprised
following thermal transitions: 1— narrow exothermic peak at
—85.5°C, that is likely associated with the inversion of mole-
cules possessing carbon-carbon bonds (this effect is des-
cribed usually with the term ‘configuration conversion’,
that is associated with the process of isomerization); 2 —
narrow intensive endothermic peak, that corresponds to
the melting of the eutectic composition at —21°C, represent-
ing a mechanical mixture of NaCl crystals and water, and 3 —
melting of the whole system.

Freezing and storage of extracts at —20°C did not lead to
the significant changes in the intensity of inversion in the
thermograms. Eutectic melting and melting of the system
remain unchanged. The 1:1 mixture, both of erythrocytes
and Saccharomyces cerevisiae suspensions with fresh
extracts as well as with the fractions of the extract stored at
—20°C for 2.5 months led to a significant reduction in the
intensity of the inversion and the eutectic melting peaks.
Probably the binding of a certain part of water molecules
with organic components of extracts’ fractions has been
occured in mixtures and as a result water was not involved
into the formation of eutectic compositions.
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Bansnne AMCO Ha noBeAeHMe HEpPBHbIX KAETOK HOBOPOXAEHHbIX KPbIC B YCAOBUSX
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Ienbio MccnenoBaHus BUIIOCH U3yUYeHUE e CTBUS pas-
nu4HbIX KoHIeHTpauui JJMCO, a Takke CbIBOPOTKH KPOBU
Ha COXpaHEeHHE [TOCTHATAIbHBIX HepBHBIX KieTok (HK) nocne
3aMOpPaKMBaHUSA-OTOTPEBA.

HepBHbIe KJIETKH HU30JUPOBAIN U3 TKAHU MO3Ta HOBO-
POXIEHHBIX KpbIC. JKHU3HECIIOCOOHOCTh KIIETOK OLIEHUBAIH
o uckmoveHuto 0,4% TpUMaHOBOro CHHEro. 3aMOpaKHBa-
HHUE NMPOBOIWIN B KOHIIeHTparuu 20%10°% MITH KJIETOK/MII TOJT
3anmron 2,5; 5; 7,5; 10 u 12,5% JAMCO npu HaTu4uu v OTCyTCT-
BuK 10% CBIBOPOTKH KpbIC cO cKkopocThio 1°C/Mun no —80°C.
Jarnee KIETKH TIEPEHOCHIN B XUAKKHN a30T. 2X%10° mur/mir HK
kynsruBrpoBaiy B cperie DMEM/F12 ¢ 10% chIBOPOTKH KpBIC.
Kiterku okpamusanu Ha B-tyOynuH 111, HEeCTHH ¥ BUMEHTHH.

3amopakuBanue-ororpeB HK 6e3 IMCO kak npu Ha-
JIMYMHU, TaK ¥ NPU OTCYTCTBHH CHIBOPOTKU HMPUBOJAMT K Ia-
JEHUIO )KU3HECIIOCOOHOCTH W THOENH 3HAYMTENHbHON YacTH
kierok. JIMCO npenoxpansier HK ot moBpexxaenust B npo-
1ecce UX KPHOKOHCEPBUPOBAHMSA, YTO BBIPAXKAeTCs B yBe-
JIMYEHUH COXPAaHHOCTH KJIETOK Iocje oTorpeBa. Makcumanb-
Has coxpaHHocTh HK HabOmroganmack mpu KpUOKOHCEp-
BupoBaHuu ux ¢ 5 u 7,5% JAMCO. IIpu 5TOM HaIH4UE CHIBO-
POTKM B Cpefie KPMOKOHCEPBHPOBAHUS HA COXPAHHOCTH U
xu3HecriocooHocTs HK BnusiHUS He OKa3bIBalo.

Kynsrusuposanue HK, kpuokoncepsuposanusix ¢ IMCO
IPU OTCYTCTBHH CHIBOPOTKH, & TaKXe IPU HAJIWYHU CHIBO-
potku u 2,5% JIMCO, xapakrepusyercs GOpMHPOBaHUEM
MEJIKHX, PBIXJIBIX U 0eC(OPMEHHBIX arperaToB, KOTOpPBIE K
MTOJIIOXKKE HE MPUKPEIUIIoTCA. [Ipu 3TOM K MOJUI0KKe MPUK-
pemsiercss HeOONbIIOe KOMIMUECTBO €ANHUYHBIX KIIETOK, OJl-
HAaKO MX pacIjIacThIBaHUS HE HaOII0HanoCh.

KynsruBuposanue HK, kprokoHCepBUpOBaHHBIX IIPU Ha-
JIAYUH CBIBOPOTKH 1 53 7,5; 10 m 12,5% JAMCO, npuBoauio
K (opMUpOBaHHIO arperaroB, KOTOPble NPUKPEILISUINCE, a
UX KJIETKH MUTPUPOBAIH, TUGPEPEHIIUPOBATUCH U IPOIH-
¢depupoBanu. [Ipu 5TOM BHayasle MPOUCXOAWIO (HOPMHPO-
BaHHWE MOHOCIOS KJIETOK TIIMH, 3aT€M IOSBISUINCH [3-TyOy-
nuH-1I1 — moNoXuTeNbHBIE KIETKH ¢ MOpQOJoruei Helpo-
07aCTOB U KOJIOHUM HECTHH- U BUMEHTHH-TIOJIOKUTEIbHBIX
KJIETOK. MaKkcuManbHOE KOJIMYECTBO HEeWpoOiIacToB M KO-
JIOHUH CTBOJIOBBIX/TIPOTEHUTOPHBIX KIETOK MOSBIIUIOCH TIPH
kynsTuBHpoBanu HK, kpruokoHcepsupoBanHbIx ¢ 7,5 u 10%
JAMCO. Ilpu xynpruBupoBanun HK, kpuokoHcepBupoBaH-
HBIX ¢ 5 1 12,5% JAMCO, HeiipoGiacTsl 1 KOJOHUH HEPBHBIX
CTBOJIOBBIX/TIPOT€HUTOPHBIX KJIETOK IMOSBIIUTUCH MO3XKE U
KOJINYECTBO UX OBUIO 3HAYUTEIHEHO MEHBIINM.

Takum 00pa3oM, HEPBHBIC CTBOJOBBIE/IPOTCHUTOPHbIE
KJIETKA HOBOPOJKICHHBIX KPbIC COXPAHSIOT CIIOCOOHOCTH K
nponudepanun U guddepeHUANUA TOCTE 3aMOPaAKHU-
BaHud. IIpu 3TOM Hauiydmue pe3ynbTaThl KPUOKOHCEP-
BupoBaHus HK HOBOpOXIEHHBIX KpbIC NOCTUTAlOTCS NPU
ucnons3oBaruu 7,5 u 10% AMCO u 10% chIBOPOTKH KPOBH.

NPOBJIEMbI
KPUOBMONOIrumn
T. 21, 2011, N22
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The research aim was to study the effect of various
DMSO concentrations as well as blood serum on the pre-
servation of post-natal nerve cells (NCs) after freeze-thaw-
ing.

Nerve cells were isolated from brain tissue of new-born
rats. The viability of cells was estimated on the exclusion of
0.4% trypan blue. Freezing was performed for the concent-
ration of 20%10° cells/ml under protection of 2.5, 5, 7.5, 10
and 12.5% DMSO in presence or absence of 10% rat blood
serum with the rate of 1°C/min down to —80°C. Afterwards the
cells were transfered into liquid nitrogen. NCs (2x10° cells/ml)
were cultured in DMEM/F12 with 10% rat serum. The cells
were stained to reveal beta-tubulin III, nestin and vimentin.

Freeze-thawing of NCs without DMSO both in presence
and absence of the serum leads to the reduction of viability
and death of significant amount of cells. DMSO prevents
NCs from the damage during their cryopreservation, which
is manifested by the increased viability of cells after thawing.
Maximum integrity of NCs was observed after freeze-thawing
with 5 or 7.5% DMSO. Herewith the presence of serum in
cryopreservation medium had no effect on the integrity and
viability of NCs.

Culturing of NCs cryopreserved with DMSO with no
serum as well as in its presence and with 2.5% DMSO is
characterized by the formation of small, loosen and shape-
less aggregates, not adhered to the substrate. Herewith
small amount of single cells adhered to the substrate, but
their flattening was not observed.

Culturing of NCs cryopreserved in the presence of serum
and 5, 7.5, 10 and 12.5% DMSO resulted in the formation of
aggregates, which adhered, and their cells migrated, differen-
tiated and proliferated. Herewith, initially the glial cell
monolayer was formed, then beta-tubulin positive cells of
neuroblast morphology and colonies of nestin and vimentin
positive cells appeared. Maximum number of neuroblasts
and colonies of stem/progenitor cells appeared during
culturing of NCs, frozen-thawed with 7.5 and 10% DMSO.
During culturing of NCs frozen-thawed with 5 and 12.5%
DMSO neuroblasts and colonies of nerve stem/progenitor
cells appeared later and their number was significantly lower.

Thus nerve stem/progenitor cells of newborn rats pre-
serve the ability to proliferation and differentiation after
freeze-thawing. Herewith, the highest results of cryopreser-
vation of newborn rat NCs are achieved when using 7.5 or
10% DMSO solutions supplemented with 10% blood serum.
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[IpumeHeHue (GeTanpbHOr0 MaTepuana MOJYy4HUIo LIIHpPO-
KO€ paclpoCTpaHEHHE B JICUCHHH ayTOMMMYHHBIX 3aboiie-
BaHu# (AU3). MesenxumanpHble cTBOIOBbIE KieTKH (MCK)
¢deranpHol nieuenu (PIT) Onaromaps yHUKaIbHOW UMMYHO-
MOZIYJIMPYIOIICH aKTUBHOCTH 3aHSUTH KITFOUEBOE MECTO B KJle-
TouHOM Tepanuu. OnHuM U3 Mexanu3MoB BiusiHusg MCK Ha
WMMYHHBIE KIIETKH PELUIHEHTa SBJISIETCSI CHHTE3 (epMeHTa
nHaonaMuH-2,3-auokcurenassl (IDO). Kpuokoncepsuposa-
HUE MO03BOJISIET HE TOJILKO COXPAaHUTh OMOOOBEKT, HO U Nepe-
BECTH €r0 B KAY€CTBEHHO HOBOE COCTOSIHHE C XapaKTePHBIMH
W3MEHEHUSAMH Ha TPaHCKPHUIIIMOHHOM ypoBHe. V3BecTHO,
YTO UMMYHOMOIYIUpYTomIast akTuBHOCTH kKiieTok DIT (KDIT)
NOCJIE BO3JICHCTBUS YJIBTPAHU3KUX TEMIIEpATyp U3MEHSETCS
U MOXET JIa)Ke MPEBBIIIATh AKTUBHOCTh HATUBHBIX KJICTOK.
Jaunbie (pakTsl 00yCIOBHIM HEOOXOAUMOCTh U3YUEHUS
W3MEHEHUH Ha MOJIEKYJsIpHO-TeHeTnYeckoM ypoBHe B MCK
nocie npoueaypsl 3amopaxkuBanus K®II, utro momoxer
YCOBEPILICHCTBOBATH MPOrPaMMbl TEPAIEBTUUECKOW arIlIH-
KalluM JJaHHOTO MarepHalia 1mocje KpHOKOHCEPBUPOBAHMUS.

Lenp uccnenoBanusi — nzydeHne HyHKIMOHAIBHON akK-
TUBHOCTHU reHa Ido B KOII pa3HbIX CPOKOB recTaluy Hocie
KPUOKOHCEPBUPOBAHHUS JIS OLICHKU MX TEpParleBTUYECKON
3¢ dexTHBHOCTH TpH JeueHun AN3.

Oo6mwexrom uccinenoanus O0biu KOII mMpimedt muaun
CBA/H. CycneH3uio KJIETOK NOIy4aad METOAOM FOMOTEHHU-
3anuu B cpene 199 K®II nnonos meimeit 14 u 18 cyrok
recranun. Kpuokoncepsuposaiu K®II nox 3ammuroit 10%
JAMCO co cropoctsio 3amopaxuBanus 1°C/muH 1o —25°C
U C IOCIEAYIONINM TIOTPYKEHHUEM B KUJIKHW a30T Ha TPOTr-
pammuoM 3amopakusarene YOIT-6 (CKTB ¢ OIT MTIKuK HAH
VYkpaunsl). OTTanuBaHue NPOBOAMIN Ha BOJAHOW OaHe mpu
37°C. Dkcnpeccuto reHa Ido B obmeii cycnensun KOII, a
TaK)Xe B BBIJCJICHHBIX Ha MarHUTHOM copTepe (pakiusix
CD105 u CD105" (MCK) onpeaensuin metonom OT-IILP,
OETeKIUI0 MPOAYKTOB aMILTH(HUKAIUH MPOBOIUIN Ha
onoanammzarope Agilent 2100 (USA).

YcTaHOBIIEHBI OTIMYUS COACPIKAHUS TPAHCKPHUIITOB I'eHA
Ido B HatuBHbBIX KOIT 15 u 18 cyrok recrauuu. ®@pakuus
CD105" KOII paHHHX CPOKOB pa3BUTHS XapaKTepH30BaJIaCh
3HaYuTeNbHO OonpmuM coxepxanueM MPHK Ido mo
cpaBHeHuIo ¢ obuie cycniensueir KOII, gppaxmueit CD1057,
a taxke ¢ gpakuusmu KOII mo3nHux cCpokoB pa3BUTHSL.
[Tocne KxprOKOHCEPBUPOBAHUS HAOIIONATNCH U3MEHEHHS B
aKTUBHOCTH TPAaHCKPHUIUHH TeHa [do. YcTaHOBIEH (akT
MOBBILICHHSI DKCTIpeccuu reHa /do B KPUOKOHCEPBUPOBaH-
HbIX KOIT no3nHux cpokoB recranuu. Takum 00pazoM, KpHO-
KOHCEPBHPOBAHUE B 3aBUCUMOCTH OT CPOKA I'€CTaIlH MOXKET
muddepenmpoBanno aktuBupoBatb B MCK ®II skcnpec-
cuto reHa Ido. IlonoGHbIe MccIel0BaHUs MTO3BOJAT IOBBI-
cuThb 3QPekTuBHOCTS JeueHus A3 TpancianTanueii kpuo-
xoHcepBupoBaHHbIXx MCK.
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Application of fetal material is widely used for treatment
of autoimmune diseases (AID). Fetal liver (FL) mesenchymal
stem cells (MSC) play a key role in cell therapy due to their
unique immunomodulatory activity. Indolamine 2,3-dioxy-
genase (IDO) synthesis is one of the possible mechanisms
how MSC influence the recipient’s immune cells. Cryopre-
servation allows not only to store biological material but to
transfer it in qualitatively new state with typical changes at
transcriptional level. It is known that immune modulating
activity of FL cells (FLC) changes after the influence of ul-
tralow temperatures and can even exceed the activity of
untreated cells. These data have stipulated the necessity
to study the molecular-genetic changes in MSCs after the
cryopreservation of FLC, that might help to improve the
programs for therapeutic application of the given material
after its cryopreservation.

The research aim was to study the functional activity of
Ido gene in FLC of different gestation terms after cryo-
preservation to estimate their therapeutic efficiency during
AID treatment.

The research object were FLC of CBA/H mice. Cell sus-
pension was obtained by homogenization of murine fetuses
of the 14" and 18" gestation day in medium 199. FLC were
cryopreserved under protection of 10% DMSO in the pro-
grammable freezer according to the following program:
cooling with the rate of 1°C/min down to —25° with following
plunging into liquid nitrogen. Thawing was carried-out at
37°C in water bath. Expression of Ido gene in total FLC
suspension as well as CD105~ and CD105* (MSC) fractions
separated by immunomagnetic sorting were examined by
RT-PCR method, the amplification products were detected
using bioanalyzer Agilent 2100 (USA).

Differences of Ido gene transcript content of the 14"
and 18" gestation day native FLCs were found. CD105*
fraction of FLC of early gestation terms had significantly
higher Ido mRNA content comparing to total FLC suspen-
sion, CD105 fraction and the fraction of FLC of later ges-
tation terms. After cryopreservation the changes in the acti-
vity of Ido gene transcription were observed. The fact of
increased Ido expression in cryopreserved FLCs of later
gestation terms was established. Thus depending on the
gestation term cryopreservation can differentially activate
Ido gene expression in FL MSC. Such studies will allow the
improvement of AID treatment efficiency using cryopre-
served MSC transplantation.
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IIpu ObICTpOM 3aMOpa’KUBAaHUU-OTOIPEBE 0OPa3LOB
KIIETOK C BBICOKOW KOHLEHTpaluen (MOrpyKeHHe B KHUIKHHA
a30T U oTorpeB Ha BoAsHOI Oane npu 40°C) 3HAUUTETBHBIN
BKJaJ B IOBPEXJEHHE BHOCHT NMOCTTHIEPTOHUYECKUH
cTpecc, KOTOPOMY IMOABEPraloTCs KJIETKH HAa KOHEUHOH
CTaauH OBICTPOTO OTOTpeBa. B CBA3M ¢ 5TUM BO3HHUKAET
BOIIPOC TIOMCKA MOJXOJOB MOBBIMIEHUST YCTONUYUBOCTH KIle-
TOK K JaHHOMY IIOBpeXAaouieMy (akTopy.

B sputpormrax, OTMBITHIX I1OCIIE 3aMOPayKMBAHUS B Cpe-
Jie C JEKCTPaHOM, BBISBISIOTCS 3HAYHTEIbHBIC M3MEHEHHS
OCMOTHYECKHX CBOWCTB IT0 CPAaBHEHHUIO C HHTAKTHBIMU KIIET-
kamu. HabnrogaeTcst mOBBIIIEHHE OCMOTHYECKOH yCTOWYM-
BOCTH SPUTPOLUTOB B THIIOTOHUYECKON 001aCTH KOHLIEHTPa-
un NaCl (0,09-0,4%), koTopasi yCHIMBAETCs TIPH MOBBIIIIE-
HUM KOHIEHTPALUH JEKCTpaHa B CpPele 3aMOPaKHMBAaHHS OT
5 no 20%. B unteppane konuentpauuu NaCl 0,45-0,9%
OTMEUAETCsl CHUKEHUE OCMOTUYECKOM YCTOHYHMBOCTH IPUT-
POLIMTOB, KOTOpasi HE 3aBUCHUT OT KOHLEHTPALUH JIEKCTpaHa
B cpele 3aMopakuBaHus. KpoMe TOro, BEISBISIETCS 3HAUM-
TEJIbHOE CHIDKCHHE COJICP KaHMs INIyTaTHOHA B KJIETKaxX 1OC-
JIe UX OTMbIBaHUsI OT KPHOKOHCEpBaHTa. BruitoueHue B cpeny
3aMOpakMBaHMs MpPOHUKaouero kpuonporekropa JMCO
B KOHIIEHTpAIH 5% yMEHBIIAET BBIPAKEHHOCTh N3MEHEHHUH
YKa3aHHBIX OCMOTHYECKUX CBOMCTB U NPEJOTBpAILAET MOTe-
pio OGapbepHOl GyHKIMM MeMOpaH Ui ITyTaTHOHA.

Ha ocHOBe MOJYYEHHBIX PE3yNbTAaTOB MOXHO MPEIIO-
JIO)KUTH, 9YTO 00pa30BaHKe TMIIOTOHUYECKOH YCTOHYUBOCTH
3aMOPOKEHHBIX-OTOIPETHIX IPUTPOLUTOB NPHU KOHIEHTpPa-
un NaCl 0,09-0,4% cBsi3aHO ¢ KOHIIGHTPUPOBAHUEM JCKC-
TpaHa IpU 3aMOPAXUBAHUH, TOTIA KaK MOBBIIICHHE OCMO-
THYECKOH XPYIKOCTH SPpUTPOIUTOB IpH KoHIeHTpanun NaCl
0,45-0,9% ompenensercss o0MKUM MOBPEXKIAOIINM BO3ACH-
CTBHEM IIPH 3aMOPaKUBAHUU-OTOTPEBE, BKIIOYAs THIIEPTO-
HUYECKOe W MOCTTUIEPTOHHYECKOe BO3AeHCTBHs. Bkitoue-
Hue B kpuokoHcepBaHT IMCO u nocryruieHue ero B KIeTKU
o0ecrednBaroT MpeAyNpeKICHUEe UX 3HAYUTENbHOW Nerun-
paTtanuu U ociableHue MOBPEXAAONUEro NeHCTBUS KOH-
LHEHTPAIIMOHHOTO TPaJnueHTa JEKCTPaHa M TUIEPTOHHYEC-
KOTO CTpecca MPH OXJIAXKICHUH. B pesyiprare s)pUTpOLUTEL,
3aMOpOXEHHbIE B cpene ¢ aekcrpaHnoMm u JIMCO, no cpas-
HEHUIO CO Cpenioi, copeprkalieil TOJIbKO JEKCTpaH, BISIOTCS
0oJiee yCTOMYMBBIMU K IOCTTUIEPTOHHYECKOMY CTpeccy
IIPU OTOTPEBE M COXPAHSIIOT CBOM OCMOTHYECKHE CBOWCTBA.
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Rapid freeze-thawing of highly concentrated cell samp-
les (plunging into liquid nitrogen and thawing in water bath
at 40°C) results in cell damage, which is mainly caused by
post-hypertonic stress occured in the cells during final stage
of rapid thawing. In this regard the searching of approaches
to increase the cell resistance to this damaging factor ap-
pears.

Significant changes of osmotic properties if compared
with the intact cells are revealed in erythrocytes washed
after freeze-thawing in the medium with dextran. The increas-
ing of erythrocyte osmotic resistance is observed in hypo-
tonic NaCl concentration (0.09-0.4%) with following rise
after increasing the dextran concentration in freezing me-
dium from 5 to 20%. Within the range of 0.45-0.9% NaCl
concentration the reduction of erythrocyte osmotic resistan-
ce is observed, and no dependence on dextran concentration
in freezing medium is found. Moreover, a significant reduction
of glutathione content in the cells after removing the cryo-
protectant is found. Introduction into freezing medium of
5% penetrating cryoprotectant DMSO decreases the inten-
sity of changes in the mentioned osmotic properties and
prevents the loss of barrier membrane function in respect
of glutathione.

Based on the obtained results we may suggest that for-
mation of hypotonic resistance of frozen-thawed erythrocy-
tes in 0.09-0.4% NaCl concentration range is associated
with dextran concentrating during freezing. Whereas the
increasing of erythrocyte osmotic fragility in 0.45-0.9%
NaCl concentration range is determined by total damaging
effect during freeze-thawing, including hypertonic and post-
hypertonic effects. Introduction of DMSO into cryopreser-
vative and its entering into the cells provides the prevention
of their significant dehydration and weakening of damaging
effect of concentration gradient of dextran and hypertonic
stress during cooling. Finally, the erythrocytes frozen in
the medium with dextran are more resistant to post-hyper-
tonic stress during thawing and preserve their osmotic
properties.

PROBLEMS
OF CRYOBIOLOGY
Vol. 21, 2011, Ne2



CoxpaHHOCTb MepuCTeM BMHOTpaAa B MpoLiecce HU3KOTemnepaTypHOro
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JlaHHOe HcclleloBaHUE HANpaBIeHO Ha pa3pabOTKy Me-
TOJIOB HU3KOTEMIIEPAaTyPHOTO KOHCEPBHUPOBAaHUS MEPHCTEM
BUHOTPaJia C HUCIIOIb30BAaHUEM OBICTPBHIX PEKHUMOB 3aMOPAXKHU-
BaHUS U BUTPUPHUIMPYIOMUX KPUO3AMIMTHBIX CpeJl HA OC-
HOBE KPHOMPOTEKTOPOB psiJia IUOJIOB, IIOJIMOJIOB U UX CMECEH.

Jlns uccinenoBaHus TOKCHYECKOTO IEHCTBHUS KpUOIIPO-
TEKTOPOB Ha MEPHCTEMBI UX ITOMELIATd B PACTBOPHI KPHO-
npoTeKTOpoB Ha 30 MUH, 3aTEM OTMBIBAJIHU ITyTEM 2-KpPaTHOU
cMmensl cpenbl 1/2 MS B teuenue 40 mun. CoxpaHHOCTb Me-
pUCTEM BHHOTpajia OLCHUBAIM Ha 5-U I€Hb KYJIbTHBHUPO-
BaHHS ITyTEM IOJCYeTa KOJMUECTBa KUBBIX MEPHUCTEM K 00-
HIEMYy HUX KOJIHYECTBY.

UccnenoBanu cnepyromue Kpuo3amuTHele cpeasl: 1 M
pactBop 1,2-npomanuona (1,2-ITJ]) Ha cpene 1/2 MS; 7%-it
pactBop monmuBuHIITIUpponuaona (I[1BII) ¢ momekymspHoii
maccoit 24000 na cpene 1/2 MS; pactsop 1,2-I1]] B koHIIEHT-
pauuu 1 M u [1BII B xonuentpanuu 3,5% Ha cpeae 1/2 MS;
pactBop 1,2-I1/1 B xoruentparuu 1 M u IIBII B koHIIEHT-
pamun 7% Ha cpezne 1/2 MS; pacTBOp dTHICHIIIMKOIS B KOH-
nentpauuu 1| M u IIBII B konnentpanuu 3,5% Ha cpene 1/2
MS.

KpuokxoncepBupoBaHUE OCYLIECTBISAIN CIEAYIOUIUM
Croco0OM: MepHUCTEeMBI B TeueHne 30 MUH HaCHIIIaIH KPHO-
IPOTEKTOpaMH, Jajiee MOMEIadd UX B IUICHOUHBIC TOHKO-
CTCHHbIE KOHTEHHEpHI, U3TOTOBICHHbIE Ha OCHOBE (HTOpPO-
IjacTa, ¥ 3aMOPaKUBAJU MPSAMBIM IOTPYXEHHEM B JKU-
Kkuit a30T. OTOrpeB MPOBOIIIIN Ha BOISTHOM OaHe ¢ TemIiepa-
Typoii Boabl 35°C B Teuenue 5—10 c. ITocie oTorpesa Mepu-
CTEMBI OTMBIBAJIM OT KPHUOIPOTEKTOPOB, MOMEIIAIH Ha
cpeny 1/2 MS u BblIEep)KUBAIM B TEMHOTE B T€YCHHUE 24 U.
3areM UX NePEeHOCHIIN B PUTOTPOH AJIS NANbHEHIIEero KyJb-
TUBHUPOBAHUS, HA 5-i1 €Hb OIpeNeNsiIi COXPaHHOCTh. JKu-
BBIMH CUHMTAJHCh MEPHCTEMBI, TPOSBISIONINE TCHICHIIUIO
K POCTY U IpuoOpeTaronye 3eJeHyl0 OKpPackKy.

U3 uccienoBaHHBIX KPUOIIPOTEKTOPOB Hamboiee dhdek-
THUBHBIM U HauMeHee TOKCHYHbIM okasaiucs 1,2 11 (90% cox-
panHocTH), Toraa kak npuMeHenue [1BIT nano 55% coxpan-
HBIX MEpPHUCTEM Ha 3Tane 3kcnosuiuu. Ilocie 3amopaxu-
BaHMSI-OTOTpeBa coxpaHHocTh MepucteM st 1,2-TTJ] u [1BIT
cocraBuia 45 u 10% coorBercTBeHHO. [Ipu nucnonp3oBaHun
cMecell KpUOTIPOTEKTOPOB B KPHUO3AIIMTHBIX Cpelax Hau-
6onee 3¢ pexTUBHON OKazanack komOuHauus 1 M pactBopa
1,2 [T u 7% pactopa I1BII (coxpanHOCTE MepHCTEM HOCTE
pa3mopaxuBanus cocraBuia 80%).

PesynbrarTsl IpOBEICHHBIX UCCIIEIOBAHUN CBHUIETEILCT-
BYIOT O TOM, YTO MCIIOJIB30BaHUE CMeceil KPHOIIPOTEKTOPOB B
KPHO3AIUTHBIX Cpeax i 3aMOPaKUBAHHUSI MEPUCTEM BH-
HOTpajia sBisieTcst onee 2P GEKTUBHBIM 1O CPABHEHUIO C TIPH-
MEHEHHEM OTJEIbHBIX KPHOIPOTEKTOPOB.
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This research is directed to development of low-tempera-
ture preservation methods of grape meristems using rapid
regimens of freezing and cryoprotective vitrifying media
based on cryoprotectants of diol and polyol series and their
mixtures.

In order to study the cryoprotectant toxic effect on
meristems they were placed into cryoprotectant solutions
for 30 min, then washed by 2-fold change of medium 1/2 MS
during 40 min. Survival of grape meristems was evaluated
to the 5% day of culturing by calculation of a number of vital
meristems in relation to their total number.

We studied the following cryoprotective media: 1 M solu-
tion of 1,2-propane diol (1,2-PD) in the medium 1/2 MS; 7%
polyvinyl pyrrolidone (PVP) of 24,000 molecular mass in the
medium 1/2 MS; solution of 1 M 1,2-PD and 3.5% PVP in the
medium 1/2 MS; solution of 1 M 1,2-PD and 7% PVP in the
medium 1/2 MS; ethylene glycol of 1 M concentration and
3.5% PVP in the medium 1/2 MS.

Cryopreservation was performed by the following method:
meristems were saturated with cryoprotectants during
30 min, then placed into plastic thin-walled containers made
of fluoroplasts, and frozen by direct plunging into liquid
nitrogen. The thawing was carried-out in water bath under
temperature of 35°C during 5-10 sec. After thawing the
meristems were washed to remove cryoprotectants, placed
into the medium 1/2 MS and kept in the darkness for 24 hrs.
Then they were transfered into phytotron for further cultur-
ing and by the 5" day the survival was assessed. Meristems
manifesting tendency to growth and colored green were
considered as viable ones.

Among the investigated cryoprotectants the most effective
and the least toxic was 1,2-PD (90% survival), whereas the
application of PVP resulted in 55% survival after exposure
stage. After freeze-thawing the survival of meristems in the
cases with 1,2-PD and PVP made 45 and 10%, accordingly.
When using mixed cryoprotective media the most effective
was the combination of 1 M 1,2-PD and 7% PVP (survival of
meristems after freeze-thawing was 80%).

The results of performed researches testify to the fact that
the using of cryoprotectant mixtures in cryoprotective media
for freezing of grape meristems is more effective if compared
with application of single cryoprotectants.
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OnmHuM U3 crocoOOB KOPPEKLIUH TUTIOKOPTHIN3MA SIBIIS-
€TCsl TPAHCIUTAHTANNSA KIIeTOK KOpbl HagnodedHukos (KKH),
a KPHOKOHCEPBHPOBAaHUE PEIIAET BOIPOC XpaHEHHs OHOJIO-
rudyeckoro marepuana. OgHako ocTaeTcst mpodiaeMa coxpa-
HeHUus ropMoH-Tipoaynupytomei aktusHoctn KKH. [Ins
obecriedueHust 3TOH (QYHKIUH HEOOXOIUMO HATHYUE DICKT-
poxumuueckoro rpaguenta (OXI') Ha muroxongpusx KKH.
OXI' MOXHO OLICHUTb, UCNOJB3Ys KaTHOHHBIH (uryopec-
LeHTHbIN kpacutens JC-1.

Lenp paboTel — H3yYeHUE BIUSHUS KPHOKOHCEPBUPO-
BaHUS B KPHO3ALIUTHBIX CPEAAX C Pa3IMUHBIM COJCPKAHUEM
JIMCO u smOpuonanbHo# Tensubeir chiBopotkr (OTC) Ha
OXTI" mutoxouapuit KKH kpeic ¢ TOMOIIBIO (iryopecieHT-
Horo kpacutens JC-1.

KieTku Kopbl HaNMOYEYHUKOB TIOJIydail (epMEHTATHB-
HBIM CIIOCOOOM W3 KOPBI HAATIOYEYHHKOB IMOJOBO3PEIBIX
KpbIC. IS TMONTyYeHUsT KPUO3AUIUTHBIX CPeJl UCTIONB30BaJH
rxoHueHTparuu JIMCO 5; 7; 10 u 15%. Hactp cpen, kpome
JAMCO, conepxkana nobasky B Buae 25% ITC. TokcuuHOCTH
Pa3IMYHBIX KOHLUEHTPALMH KPUOMPOTEKTOPA ONPEACIISIIH
IyTeM OLEHKH KH3HecrnmocoOHocTH u coxpanHocTH KKH
nocite 30 MIH HHKYOanny B KpHO3aIUTHBIX cpenax. [Toka3za-
TEJIN KU3HECITOCOOHOCTH BO Beex Mpobax KojeOanuch B cpejl-
HeM oT 70 mo 80%, a coxpaHHOCTh OCTaBajach Ha YpPOBHE
KOHTpOJIA B Tpobax ¢ koHueHrpamuen 7 u 10% JMCO ¢ OTC
uB 10% AMCO 6e3 OTC (p < 0,05). OTi nokas3areiau OLEHH-
Balld TaKXXe IO0CIE OTOTPEBa M YCTAHOBHIIM, YTO JKH3HE-
cniocobnocts KKH nocne kpuokoncepBupoBanusi ¢ 7 u 10%
JAMCO ¢ OTC cocraBuina 70%, Torna Kak ¢ STHMH KE KOH-
nextpamusamu JJMCO, Ho 6e3 OTC B KpHO3aLIUTHBIX cpe-
nax — 50% (p < 0,05). Camas BeICOKasi COXpaHHOCTb Ha0JII0-
Jlayiach B CyCIICH3HMH, KpUOKOHCEpBUpPOBaHHOi ¢ 7% JIMCO
u OTC (80%).

IMocie pasMopakMBaHUS KIETKU CAIMIM Ha IUIAHIIET C
KOJUTAr€HOBOM MOJJIOKKOW U KyJIBTHUBHUPOBAJIHU B TCUCHUE
cyrok 1ipu 37°C u 5% CO,,. ITocne 3TOro KIeTKH OKpanuBaiu
JC-1, oTMBIBaJIH, MOJCYUTHIBAIN KOTHIECTBO KIETOK, COAEP-
Kammux j-arperatsl. KieTku, KpHOKOHCEPBUPOBAHHBIC B
Kkpuo3amuTHoit cpene ¢ 7% JAMCO, comepxanu HanOoIb-
iee KOJM4ecTBO j-arperatoB — 40%, a ¢ KOHLIGHTPALUAMU
JAMCO 5; 10 u 15% ux xonmaecTBo Koiebanoch B mpeaenax
10-20% 1o cpaBHeHuto ¢ 5% B HaTUBHOU cycneH3uu. Komu-
YECTBO j-arperaroB B KJIETKaX, KPHOKOHCEPBUPOBAHHBIX B CpeE-
nax ¢ komounaruer [IMCO/OTC, He OTIMYanoCh OT HATHUB-
HOM CYCIIEH3UH.

Taxum o6pazom, B KKH, kprnokoHCcepBUpOBaHHBIX B KPHO-
3amuTHOH cpene Tosbko ¢ JIMCO, nocne otorpesa Gpopmu-
pyetcs OoMblIe j-arperaToB MO CPABHEHHUIO C KJIETKAMH, KPHO-
KOHCEPBUPOBAaHHBEIMH B cpefax ¢ komOumHanueir JJMCO/
OTC.
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The transplantation of adrenal cortex cells (ACC) is one
of efficient approaches in hypocorticism treatment, and
cryopreservation solves the problem of storage of biolo-
gical materials. However, there have been remained the prob-
lems of preserving hormone-producing activity in ACC.
Providing of this function requires the electrochemical
gradient (ECG) on ACC mitochondria. ECG can be estimated
by using the cationic fluorescent dye JC-1.

The research aim was to study the effect of cryopreser-
vation with the cryoprotective media with various DMSO
concentrations and fetal calf serum (FCS) on rat ACC mito-
chondria ECG by fluorescent dye JC-1.

Adrenal cortex cells were obtained by enzymatic method
from the adrenal cortex of adult rats. We used several con-
centrations of DMSO (5, 7, 10 and 15%) to obtain the cryo-
protective media. The part of the media were supplemented
with 25% FCS. The toxicity of different concentrations of
cryoprotectants was determined by assessing the viability
and survival of ACC 30 min later the incubation in cryo-
protective media. The viability in all the samples ranged
from 70 to 80%, and the survival remained at the control
level in the samples with 7 and 10% DMSO solutions
supplemented with FCS and in 10% DMSO solutions with-
out FCS (p <0.05). These indices were also evaluated after
thawing and there was found that the viability of ACC after
cryopreservation in 7 and 10% DMSO solutions supplemen-
ted with FCS was 70%, whereas with the same concentra-
tions of DMSO, but without FCS in the cryoprotective media
it made 50% (p < 0.05 ). The highest survival was observed
in the cell suspension cryopreserved with 7% DMSO and
FCS and made 80%.

Cells were placed in the plate with the collagen substrate
after thawing and cultured overnight at 37°C and 5% CO,.
Afterwards they were stained with JC-1, washed, the amount
of cells containing j-aggregates was counted. The cells,
frozen-thawed in cryoprotective medium with 7% DMSO,
contained the highest number of j-aggregates (40%), with
concentrations of DMSO 5; 10 and 15% their number varied
between 10-20% if compared to 5% in native suspension.
The number of j-aggregates did not differ from the native
suspension in the cells frozen-thawed with DMSO/FCS com-
bination.

Thus, ACC frozen-thawed in cryoprotective medium with
solely DMSO contained more j-aggregates after thawing if
compared with the cells frozen-thawed in the media with a
combination of DMSO/FCS.
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COXpaHHOCTb KA€TOK MHUKPOOPraHU3mMoB MoOcCAe UMMOOMAN3aLINK

B Pa3AMUHbLIX TeAsiX C MOCAGAYIOWMM 3amopaxkusaHmem Ao —70°C

T.B. Aopowtesa, O.B. NMuuwko
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Integrity of Microorganisms’ Cells after Immobilization
in Different Gels with Following Freezing Down to -70°C

T.V. Dororeveva, O.V. PisHko
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B cBsi3M ¢ pa3BUTHEM COBPEMEHHBIX OMOTEXHOJIOTH-
YeCKUX NPOU3BOJCTB BO3POC HHTEPEC K MpobdieMe UMMOOH-
JU3AIIH KJIETOK MHKPOOPTaHU3MOB. IMMOOMIN30BaHHEIE
KIIETKH MUKPOOPTaHU3MOB-TIPOYIEHTOB OHMOJIOTUYECKH aK-
THUBHBIX BEIIECTB UMEIOT PsiJ] IPEUMYIIECTB B TEXHOJIOTHYEC-
KHX TpOoLEeccax mnepex cBOOOTHBIMU KJIETKaMu — OoJiee BbI-
COKYIO TPOAYKTHBHOCTH, JKOHOMUYHOCTb, OHOJIOTHYECKYIO
0€30IacHOCTh, YHCTOTY KOHEYHOro mponykra u ap. [Ipen-
MOJIAraeTCsl, YTO PSJIOM MPEUMyIecTB OynyT oOiajgarh U
MEIUIMHCKUE MpenapaTbl MMMOOWIN30BaHHBIX MUKPOOP-
TaHW3MOB. B 3aBUCHMOCTH OT 3a/1a4 IPUMEHSIOT TPH BUAA
AMMOOWMIU3AIMH KJIETOK MHKPOOPTaHH3MOB — Ha IOBEPX-
HOCTU HOCHTEJCH, 301Ul OMOJOrHYeCKUMU MeMOpaHa-
MH, B MaTepuaie Hocutens. [Tocneanuii cnoco6 uMmMoouIn-
3alli¥, Ha HAIl B3MJISA, MOXET MPEACTABIATh MHTEPEC H C
TOYKH 3PEHUS TIOBBIICHHUS COXPAaHHOCTH MHKPOOHBIX KIETOK
B IIPOLIECCE XPAHEHUS MPU PA3JIMYHBIX TEMIIepaTypax.

Lenp paboThl — U3yueHHE COXPAHHOCTH MUKPOOPTraHU3-
MOB-3YOHOTHKOB ITOCJIE IMMOOIIN3AINH B Pa3THYHbIE TeH
7 KpaTKOBpeMeHHOro 3aMopaxuBanus 10 —70°C B 3THX
TresusiX.

OOBeKTOM HCCIIeI0BaHUs OB MHKPOOPTaHU3MBI Sac-
charomyces cerevisiae, Bifidobacterium bifidum, Esche-
richia coli, BeretatuBHbie GopMmbl Bacillus subtilis. Muk-
pOOpTaHW3MBI BKJIIOYAIU B TeJIU alblHHATa KallbLMs,
KapparmHaHa, arapo3bl, B IPEIBapHUTEIbHO IMOJUMEPU30-
BaHHBI JTWHEWHBIN monuakpuiamMun. MMmoOunuzanuio
KIIETOK TPOBOJIMIIN B COOTBETCTBUH C METOJUKAMH, OIIHCAH-
HBIMH B PyKOBOJCTBe mox pexnakiueit J. Woodward (1988).
Kierku, nMMoOuIM30BaHHbIe B 0J0KaxX rejieii o0beMoM
5 M1, 3aMOpaKHBaJIM B IEHUIWJLTHHOBBIX (p1akoHaxX B mapax
aszota npu —70°C. YUepes 3-e cyTOK OTOrpeBajIy Ha BOJSHOMN
6ane npu 37°C. J)KuzHecnocoOHOCTE MUKPOOPIaHU3MOB OII-
penessiay 1Mo CIoCOOHOCTH K KOJIOHHEeOOPa30BaHHUIO.

Bb110 YCTaHOBIICHO, YTO HMMOOHIIH3ALUS B TEIISX alIbTU-
HaTa KaJbI¥s, KapparnHaHa W arapo3bl He MPUBOAUT K T'H-
0enu MUKPOOHBIX KJeTOK. MIMMoOMIM3anus B MOJUAKPUII-
aMHJIHOM Telie TIPUBOJUT K IOCTOBEPHOM rHOeNN 4acTH Kiie-
tok. [Tpu 3amopakusanuu 10 —70°C Hanbonee HU3Kas BEDKH-
BaeMOCTh ObLIa Takke B 00pasnax ¢ MOJHAKPUIAMUIHBIM
reseM.
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Due to the development of contemporary biotechno-
logical technologies the interest to the problem of microor-
ganism cell immobilization has increased. Immobilized cells
of microorganism-producers of biologically active substan-
ces have some advantages in technological processes if
compared with ‘free’ cells, i.e. they are of higher produc-
tivity, cost effectiveness, biological safety, purity of final
product etc. It is supposed that some advantages will be
inherent to medical preparations of immobilized microorga-
nisms. Depending on the tasks there are applied three types
of microorganism cell immobilization: on a surface of carriers;
isolation by biological membranes; on the carrier material.
The latter, from our point of view, may be of interest as for
increasing the integrity of microbial cells during storage at
different temperatures.

The research aim was to study the integrity of micro-
organisms-eubiotics after immobilization into different gels
and short-term freezing down to —70°C in these gels.

The research objects were microorganisms Saccharomy-
ces cerevisae, Bifidobacterium bifidum, Escherichia coli
and vegetative forms of Bacillus subtilis. The microorga-
nisms were introduced into gels of calcium alginate, carra-
geenan, agarose, into preliminary polymerized linear polyac-
rylamide. The cells were immobilized in the accordance with
the methods described in the guidance edited by J. Wood-
ward (1988). The cells immobilized in 5 ml gel blocks were
frozen in penicillin flasks by placing into nitrogen vapors at
—70°C. In 3 days they were thawed on water bath at 37°C.
Viability of microorganisms was examined on the ability to
colony formation.

It has been established that immobilization in gels of
calcium alginate, carrageenan and agarose does not lead to
the death of microbial cells. Immobilization in polyacryl-
amide gel results in significant death of the part of cells.
During freezing down to —70°C the lowest survival was
also in the samples with polyacrylamide gel.
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MoAGOp ycAOBMIA KYABTMBMPOBAHUSI KAETOK HAAMOYEYHUKOB B3POCABIX KPbIC

I.B. Avaeukas, I.A. boxok, T.I. BOHAAPEHKO
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHsl, r. Xapbkos

Selection of Culturing Conditions for Cells of Adult Rat Adrenal Glands

G.V. Dupetskava, G.A. BozHok, T.P. BONDARENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

KynbTHBHpOBaHUE SBIISETCS OHUM M3 CITIOCOOOB OLICHKU
KU3HECTIOCOOHOCTH M (DYHKIIMOHAIBHON aKTHBHOCTH KaK
HATUBHBIX, TaK U KPHOKOHCEPBHPOBAHHBIX KIETOK. [loaToMy
noA00p ONTHMAaJbHBIX YCJIOBUW KyJIbTHBHPOBAaHUS Ui Ha-
TUBHBIX KJIETOK SIBJISIETCS L[EJIECOOOpa3HBIM.

Iens paboThl — cpaBHUTH 3(PPEKTUBHOCTH HUCIOJIB30-
BaHUs Pa3INYHBIX MOIUIOKEK (TIOKPOBHOE CTEKIIO, TUIACTHK
WIH KoJuiareH Tun 1) u cpea KyJbTUBHPOBAHUS Pa3iiMuHOTrO
cocraBa. CyCHEH3HIO KJIETOK MOIYy4aldd U3 HAANIOYEUHUKOB
B3pOCIBIX KpbIC. JKH3HECTIOCOOHOCTD CYCIIEH3UU COCTaBHIIA
90%. CpenaMu Ut KyTbTHBApOBaHUs ObUIH: cpena 199+5%
OTC (smOpuoHanbHas TeNs4bs CHIBOPOTKA) (cpexna 1), cpena
199+5% DTC+®PH (dakrop pocra HepBoB) (cpeaa 2), cpena
199+10% OTC (cpena 3), cpena 199+15% DTC (cpena 4).

[Ipy KyJIBTHBHPOBAHHU KJIETOK Ha MOKPOBHBIX CTEKIAX
COCTaB Cpe/ibl He HMEJ PEIIArOIIero 3HaYeHH s, TaK KaK KJIeT-
KW HE MPUKPEIUISIINCH K CTEKIIy M OCTaBAJIUCh B CYCIICH3UU.
B Hamocajke Ipy OKpallMBaHUH TPUIIAHOBBHIM CHHHM OIIpe-
JeTSUTUCH KaK )KH3HECTIOCOOHBIE, TaK U MePTBBIE KIeTKH. [Ipu
HCIIOJIb30BaHUH TJIACTUKOBOM MOMJIOKKH U BCEX Cpel Ha 3-u
cyTku npukperusuiock 70% knerok. Kierkn ObLM pa3HBIX
pa3MepoB, pacrpeeseHbI IO BCeil MOBEPXHOCTH, UMEIH OK-
pyriyio GopMmy, ToJ00HYH0 HATHBHOW CYCIICH3MHU, HAOIIO-
JAJINCh arperarsl kietok. Ha 7-e cyTkM KoIM4ecTBO KIIETOK
COXPaHAIOCh, TaKkKe HAOMIONAIOCh HEOONBIIOE KOINYECTBO
pacrulacTaHHbIX KiteTok. OnHako yke Ha 11-e cyTKu npH npu-
MeHeHHH cpell 1, 2 U 3 KOTMYECTBO KJIETOK 3HAYUTEIBHO
cHU3MWIOCh. B o0pasuax, rne Obula ncnoib3oBaHa cpena 4,
KJIETKH COXPaHSUIUCh MPUKPEIUICHHBIMHU U PacIIaCTaHHBIMU,
TeM HE MEHee CKIOHHOCTh K 00pa3oBaHHIO MOHOCIOS HE
ormeuanack. K 14-M cyTkam KyJI6THBUPOBAHUS BO BCEX 00pa3-
ax MpoCieXKUBANIACH AeTpagalnus KieTok. [I[pumeHeHue ya-
miek [leTpu, MOKPBITHIX KOJJIAT€HOM, IMOKa3ayo, YTo Ha 3-u
CYTKH KyJIbTUBHUPOBaHHs OBUIO MpUKperieHo 90% KieTok
IIPU UCTIOJIb30BaHUH BCEX CPel KYJIbTUBUpOBaHU. JIumumo-
coJeprkallie KJICTKH PacIpeeNIsUIUCh 10 BCel IOBEPXHOCTH,
0oJbIIas 4acTh U3 HUX PACIUIaCThIBANIACK. TaKke ObLIH KIIeT-
KM OKpyTIioi u pubpobiacrononobHoi Gpopmel. K 7-M cyT-
KaM KyJIETHBUPOBaHUS B cpeniax 2 4 MecTaMu Habroaanach
TeHJCHLUS K 00pa3zoBaHuI0 MOHOCHOs. Ha 11-e cyTku Kyib-
TUBUPOBAHUS TPU HCIOJNB30BAaHUU Cpelbl | KIETKH BHOBb
CTalld OKPYIIATHCS M MX KOJIMYECTBO YMEHBINWIOCH. [Ipn
MpUMEHEHHH cpefl 2, 3 1 4 KIeTKr 00pa30BBIBAINA HEOOIIBIIIHE
y4dacTku MoHocnost. Ha 14-e cyTku npy UCTIOJIB30BaHUU CPEJIb
1 Ha MOBEPXHOCTH MOJJIOKKH COXPAaHSIUCh €JUHHUYHbBIC
kieTkd. [Ipyu KynpTHBHPOBAaHUM B cpele 3 Hapsay ¢ pac-
IJACTHIBAHUEM Y YACTH KIIETOK KYJIbTYypbl HaOIIOHaINCh
ABleHus nerpagauuu. Ilpumenenue cpen 2 U 4 mMo3BONUIO
MOJIyYUTh HAauOOJIbIIEE KOJUYECTBO MPHUKPETUICHHBIX U
pacIulacTaHHBIX KJIETOK, a TAKXKE COXPAHHTh YIACTKH MOHO-
CJI0s1. YCTaHOBIICHO, UTO U3 4-X anpoOWpPOBaHHBIX BAPHAHTOB
cpen Haubonee 3 PeKTHBHBIMU OKa3aluCh cpeabl 2 U 4 B
COYETAHMUHU C KOJUIAT€HOBOHM MOJUIOKKOW, KOTOpPHIE CIIOCO0-
CTBOBAJIM NEPESKUBAHUIO KJIETOK B KYyJIbType 10 14 cyToK.
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Culturing is one of the ways to assess the viability and
functional activity of both native and cryopreserved cells.
Therefore the selection of optimal culturing conditions for
native cells is an expedient one.

The research aim was to compare the efficiency of the
use of different substrates (cover glass, plastic or collagen
type 1) and culturing media of different composition. Cell
suspension was derived from adult rat adrenal glands.
Viability of the suspension was 90%. The media for cultu-
ring were as follows: medium 199 + 5% FCS (fetal calf serum)
(medium 1), medium 199 + 5% FCS + NGF (nerve growth fac-
tor) (medium 2), medium 199 + 10% FCS (medium 3), medium
199 + 15% FCS (medium 4).

During cell culturing on cover glasses the medium com-
position had no decisive value, since the cells did not adhere
to glass and remained in the suspension. When staining
with trypan blue there were found both viable and dead
cells in the supernatant. To the 3 day 70% of cells were
adhered when using plastic embedding in all the media.
The cells were of different dimensions, distributed over the
whole surface, were of round shape, similar to native sus-
pension, there were observed cell aggregates. To the 7%
day the number of cells was the same, and there was found
a small amount of flattened cells too. However, to the 11*
day when using the media 1, 2 and 3 the number of cells
was significantly reduced. In the samples where the medium
4 was used the cells remained adhered and flattened, ne-
vertheless, no tendency to monolayer formation was noted.
To the 14™ culturing day in all the samples there was
observed the cell degradation. Use of Petri dishes coated
with collagen has shown that to the 3 day of culturing
90% of cells were adhered with applying all culturing media.
Lipid-containing cells were distributed over the whole
surface, the most of them was flattened. In addition there
were the cells of round and fibroblast-like shapes. To the 7™
culturing day when using the media 2 and 4 in some regions
we observed the tendency of monolayer formation. To the
11" culturing day when using the medium 1 the cells again
became round and their number decreased. When using
media 2, 3 and 4 the cells formed small sites of monolayer.
To the 14™ day when using the medium 1 only single cells
were preserved on the surface of the substrate. When using
the medium 3 the cases of degradation were found along
with flattening of the part of the culture cells. The using of
media 2 and 4 allowed the obtaining of the highest amount
of adhered and flattened cells, as well as preservation of
monolayer sites. It has been established that among 4 tested
variants of the media the most effective occurred to be the
media 2 and 4 in combination with collagen embedding,
contributing to the survival of cells in the culture up to 14
days.
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Spectrofluorimetric Characteristics of Animal Heart Extracts

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

CymecTBy0T yOenuTeapHble KIMHUYECKHUE TaHHBIE,
MIOATBEpKIAlOIIUe Halu4yue B BoJIokHaX [lypkuHbe, myuke
I'uca, neperopozake, Npeacepausx, Keaynoukax paioOHUPO-
BaHMS HHTEHCUBHOCTH (HEPaBHOMEPHOCTH) PEBUTANN3AIMH,
YOpaBIsSIeMOro CIeMU(pHISCKUMH MenTuaamu. [lentuaneie
OHOPEryJIATOPBI TAK:KE MOTYT OBITh POCTOBBIMU JU(p(HEpeH-
LUPYIOIUMH (HaKTOpaMH Kak Ul CTBOJIOBBIX, TaK U COMa-
THYECKHX KIETOK.

B HacTosimee BpeMsl YCTaHOBIIEHa CENU(PHUIHOCTD TPO-
1eccoB 00pa30BaHUs TaKUX MENTHJIOB B OpraHax M TKaHAX, a
TaKKe YHUKAJIbHOCTH OpraHocnenuduieckoro Habopa neim-
THUJIOB, MOJTY4aeMOro in vivo (B HOpME U, BO3MOXHO, TIPH COOT-
BETCTBYIOIUX ITaTOJIOTHYECKUX COCTOSIHUSAX).

Lenp paboThl — U3YYHTH CHEKTPO(PIYyOPUMETPHUECKUE
XapaKTePUCTUKH IKCTPAKTOB 3aMOPOKEHHBIX-OTOI'PETHIX
(GbparMeHTOB cepAla MOJIOBO3PENbIX CBUHEH U HOBOPOX-
JIEHHBIX MOPOCHT, a TaKkkKe (ParMeHTOB CepAlla MOJOABIX U
B3pPOCIBIX KpBIC.

DKCIepUMEHTHI IIPOBEIEHBI B COOTBETCTBHH ¢ “OO0MmuMu
NPUHOUIIAMH 3KCIIEPUMEHTOB Ha )KMBOTHBIX”, 0J0OpEeH-
weivu [l HanmonansabiM KOHTpeccoM o 6mostuke (Kues,
VYkpauna, 2007 I.) ¥ COIIACOBAaHHBIMH C IOJOXKEHHUSIMHU
“EBponelickoit KoHBeHIINM 0 3alUTe O3BOHOYHBIX )KUBOT-
HBIX, KOTOPBIE HUCHONB3YIOTCS B 3KCIEPUMEHTAIBHBIX U APY-
rux Hay4yHbIxX 1ensix” (CrpacOypr, 1986 r.).

DKCTpaKT MOTydyasld U3 KPHOKOHCEPBUPOBAHHBIX (par-
MEHTOB CepJlla CBUHEH U HOPOCAT U (parMeHTOB cepAaLa
KPbIC IIyTeM MX MHKYOMPOBaHHUS B (PU3HUOIOTHYECKOM pPacT-
Bope 60 muH. [TomyueHHbIe SKCTPaKTHl GHIBTPOBAIN U OCBO-
OOKAaIH OT TepMONIAOMIBHBIX OenmkoB. CrekTphl (iyopec-
[EHIIMM U3MepsAiIu Ha cunekrpoduyopumerpe Varian Cary
Eclipse (ABctpanus).

CrnexTpsl GryopecleHINN dKCTPAKTOB HAXOAATCS B 00-
nactu 290-450 um. TIpu BO30yXJIEHUU CBETOM C JTHHOW
BOJIHBI 280 HM MakCHMyM CHEKTPOB (PIyopecleHIInd Haxo-
nutes B oomactu 340-354 HM, UTO MOXKET CBH/IETEILCTBOBATH
0 HAJIMYHMH B 3KCTPAKTaX JOCTYIIHBIX PACTBOPUTEIIO MU Ha-
XOJSIIIUXCS B CBOOOJHOM COCTOSIHUHM OCTAaTKOB TpUNTodaHa.

HaGniogaemble OTINYMS B CHEKTpax (GIyopecleHINH
9KCTPAKTOB CBUACTENLCTBYIOT O TOM, UTO UX COCTAB 3aBUCHT OT
WCTOYHUKA MOJYYCHUs, U OHH BKJIIOYAIOT B Ce0s MENTHBL,
pas3iuyaromumecs Kak o cBOeMy KOJIM4eCTBEHHOMY COOTHO-
IIEHHIO, TaK U 0 aMHHOKHCIOTHOMY COCTaBYy.

ITony4deHs! TakXke CHHXPOHHBIE CIIEKTPBI IKCTPAKTOB, KO-
TOpBIE MOTYT OBITH HCIOJIB30BaHBI ISl UACHTH(QUKAMHA H
CTaHJapTU3AIMU SKCTPAKTOB IIPH U3YYECHHH X OHOJIOTHYec-
KOM aKTUBHOCTHU.
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There are the clinical data that Purkinje fibers, bundle of
His, interseptum, atria, ventricles possess zoning of intensity
(non-uniformity) of revitalization, controlled by specific
peptides. Peptide bioregulators also may be growth differen-
tiation factors for both stem and somatic cells.

Noadays the specificity of the formation processes of
these peptides in organs and tissues is established as well
as the fact that the obtained in vivo set of molecules represents
a unique organ specific (in the norm and likely in corres-
ponding pathological states) peptide complex.

The research aim was to study spectrofluorimetric cha-
racteristics of extracts of frozen-thawed heart fragments of
adult pigs and new-born piglets, as well as those of young
and adult rats.

The experiments were carried-out in accordance with
General principles of the experiments in animals, approved
by the 3™ National Congress on Bioethics (Kiev, Ukraine,
2007) and coordinated with the statements of European
convention on the protection of vertebrate animals used for
experimental and other scientific purposes (Strasbourg, 1986).

The extract was derived from frozen-thawed fragments
of pig and piglet hearts, as well as from rat hearts by means
of incubation in physiological solution during 60 min. The
obtained extracts were filtered and creared from thermolabile
proteins. Fluorescence spectra were measured with spectro-
fluorimeter Varian Cary Eclipse (Australia).

Fluorescence spectra of extracts are within the range of
290450 nm. At light excitation with 280 nm wave length the
maximum of fluorescence spectra are within the range of 340—
354 nm, testifying to the presence of available for solvent
or being in a free state tryptophan residues in the extracts.

The observed differences in fluorescence spectra of ext-
racts testify to the fact that their composition depends on
the origin and they comprise peptides, varying both in the
quantitative ratio and amino acid composition.

There were also obtained synchronous spectra of the
extracts, which may be used for identification and standar-
dizing the extracts when investigating their biological acti-
vity.
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dkcnpeccus B-111 TydyanHa B KyAbType KAETOK
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Expression of Beta-11l Tubulin in Newborn Piglet Adrenal Cell Culture

O.S. Siporenko, G.A. BozHok, E.l. LEGACH
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B mocnennee Bpems Bce 0oibllle BHUMAHUS YIEJIACTCS
Heau(PepeHINPOBAHHBIM KIIETKaM MO3TOBOTO BEIIEeCTBa
HaJII0OYEUYHUKOB U PAacCMAaTpPUBAETCA BO3MOXHOCTb MX HC-
MI0JIb30BAHMsI B pereHepaTuBHON MeauiuHe. Bmecte ¢ cum-
NAaTUYECKUMU HEHPOHAMU OHU SIBJISIOTCA MPOU3BOJHBIMU
KJIETOK HEpBHOTO IpeOHS, OTHOCSIIMMHUCA K CHMIIATOaIpe-
HAJIOBO# JIMHUH, TO €CTh UMEIOT O0IIEero MpeAIIeCTBeHHHIKA.
Pa3BuTHe KIETKU-TNIPEIICCTBEHUKA 10 YHIOKPHHHOMY WM
HEHPOHAJIILHOMY IyTH OmpejaesseTcs HabopoM crerudu-
4ecKHX (haKTOPOB, BBIACISEMBIX KISCTKAMUA MHUKPOOKPYIKe-
HUS. MeTtoarka 00OTaIeHusI KYAbTYPhl TAKUMH MYJIBTHIIO-
TEHTHBIMH KJIETKaMH BKJIIO4aeT B ceOs popMupoBaHuUE
chepudecKkux KOJOHUH KIETOK (XpoMocdep) B yCIOBHIX,
MPENATCTBYIOUINX MX aIre3UH K MOBEPXHOCTU KYJIBTHBHPO-
BaHus. M3 KJI€TOK MeqyiIbl HAAIIOYEUHUKOB ObIKa OBUIN I10-
Jy4eHbl XpoMochepsl, KIeTKH KOTOphIX nuddepeHupo-
BaJIUCh B HelpoHsl 1o neiictBueM NGF.

Lens paboTel — mosTydeHue chepudeckux CTpyKTyp (Xpo-
Mocdep) u ucciaenoBanne skcnpeccun B-111 TyOyauma B
KyJIbType KIETOK HaJIO4YE€YHUKOB HOBOPOXKAECHHBIX MOPO-
CSIT.

Knerku, momydeHHbIe U3 HAINOYEYHBIX Kelle3 GpepMeH-
TaTUBHBIM METOJIOM, KyJIbTHBHpOBaJH B cpene 199 ¢ 10%
9MOpHOHANBHOHN Temsiubel ceiBopoTku. K 3—4-M cyTkam 06-
Pa30BBIBAJICS MOHOCIIOW, COCTOSIINNA M3 KPYHOHBIX (GuOpo-
01acTONONOOHBIX KIIETOK, Ha KOTOPOM B JajbHe#meM ¢op-
MHUPOBAIUCH CPEPOIOTOOHBIE CTPYKTYPBI. 3aTEM YacTh Kiie-
TOK KYJIFTUBUPOBAJIM B Cpefie ¢ 1o0aBIeHHeM (haKTopa pocTa
HepBoB (NGF), octanbhsle — B cpeze 6e3 NGF, u nccienosanu
skcrpeccuio B-1I1 TyOynmuHa B 000MX CiTyyasx.

ITpu KynbTUBHpPOBaHUM CepuvecKre KOJIOHUU yBEIU-
YHMBAJIUCh B pa3Mepe, U3 HUX BBICEJISUINCH KJIETKU HEHPOHOIIO-
no0HOI Mopdonorun. MectaMy Takue KIeTKH 00pa3oBhIBa-
JIY LENOYKH, COSANHEHHBIE TsDKaMHU, GOPMHUPYSI CETh Ha MO-
Hocoe u3 (pudpo0IacTONONOOHBIX KIETOK. MIMMYHOIIUTO-
XMMHYECKOe OKpaITMBaHKe BBISBUIIO dkcmpeccuio 3-111 TyOy-
JIMTHA B COME U OTPOCTKAX KJIETOK, BEICENAIOMUXCS U3 chepu-
geckux KonoHuit. [Ipu atom pubdpodiacTonoqo0HbIe KISTKH,
(bopmupyrolire MOHOCIIOM, He 3kcnpeccupoBanu [B-II1 TyOy-
nuH. Dxenpeccust B-111 TyOynuna Habnronanach B KyJIbTypax,
BEIpaImeHHbIX Kak B cpene ¢ NGF, Tak u 6e3 Hero.

Taxum 06pa3zoM, B KyJIbType KJIETOK HaAIOYEUHUKOB HO-
BOPOXACHHBIX MOPOCIT HA MOHOCIOE U3 Gudpobdiacto-
NOJIOOHBIX KIETOK (POPMUPYIOTCS chepruecKue KIeTOYHbIE
KOJIOHUH. B nanpHelinem 13 HUX BBICEISIOTCS KJIETKU HEpo-
HOIOJOOHOM CTPYKTYpHI, dKkcnpeccupyromntue B-II1 TyOymum.
Okcnpeccust B-111 TyOynuHa He 3aBHCUT OT npucyTcTBUst NGF
B Cpele KyJIbTUBHPOBAHMUS.
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Nowadays more and more attention has been paid to
non-differentiated cells of adrenal medulla and the possibi-
lity of their application in regenerative medicine has been
considered. Along with sympathetic neurons they are deri-
vatives of the cells of neural crest referred to sympatho-
adrenal line, i. e. have the common progenitor. The develop-
ment of progenitor cell according to endocrine or neuronal
lineage is determined by the set of specific factors, released
by the microenvironment cells. The methods of enriching
the culture with these multipotent cells comprise the forma-
tion of spherical cell colonies (chromospheres) under the
conditions preventing their adhesion to the culturing sur-
face. From the cells of bovine adrenal medulla there were
obtained chromospheres, the cells which differentiated into
neurons under NGF effect.

The research aim was to obtain spherical structures
(chromospheres) and investigate the expression of beta-III
tubulin in culture of newborn piglet adrenal cells.

The cells obtained from adrenal glands by enzyme me-
thod were cultured in medium 199 with 10% fetal calf serum.
To the 3—4" day there was formed the monolayer consisting
of large fibroblast-like cells, on which later the sphere-like
structures appeared. Then a part of cells was cultured in
the medium supplemented with the nerve growth factor
(NGF) and the rest of them were cultured without NGF and
there was examined the expression of beta-III tubulin in
both cases.

During culturing the spherical colonies increased, and
the cells of neuron-like morphology migrated from them.
Somewhere these cells formed the chains, connected with
the bundles, forming the net on monolayer of fibroblast-
like cells. Immune cytochemical staining revealed the expres-
sion of beta-III tubulin in the soma and processes of cells,
migrated from spherical colonies. Herewith the fibroblast-
like cells forming monolayer did not express beta-III tubulin.
The expression of beta-III tubulin was observed in the cul-
tures grown both in the medium with NGF and without it.

Consequently, spherical cell colonies are formed in adre-
nal cell culture of newborn piglets on the monolayer of fib-
roblast-like cells. Thereafter the cells of neuron-like structure
migrate from them, and express beta-III tubulin. Expression
of beta-III tubulin does not depend on the presence of NGF
in culture medium.
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Mpumenenne ¢usnuecknx akTopoB npu coszraHumn

A€BUTAAU3UPOBAHHBIX COCYAUCTbIX cKadporros

A.B. bbizos, b.I'. CAHAOMMPCKIIM
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Application of Physical Factors when Designing Devitalized Vascular Scaffolds

D.V. Byzov, B.P. SANDOMIRSKIY
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Cy1ecTByoIe METobl IPOTE3UPOBAHUS apTepuil Ma-
soro nuametpa (d = 6 MM) UMEIOT PsiJI CYIIECTBEHHBIX HEA0C-
TaTkoB. KoanuecTBo ayTOJOTMYHBIX COCYAMCTBIX NPOTE30B
OTpaHMYEHO, X BBIIEICHUE YBEIMYUBACT JJIUTEIBHOCTh U
TPaBMAaTUYHOCTH OINEPATUBHOTO BMELIATEIbCTBA. AJUIOTEH-
HBIC [IPOTE3bl CKJIIOHHBI K OTTOP)KEHMIO M TpoMOo3aM. CHH-
TeTH4YecKHe TpadThl HEIPUTOAHBI IS TAKOTO POAA MPOTE3H-
poBaHus. TeXHOIOTUH CO3AaHMsl OMOIOTMYECKHX IPOTE30B Ha
OCHOBE KCEHOTE€HHBIX COCY/I0B J0 HACTOSIIET0 BPEMEHU HE
3¢ HEeKTUBHBL.

Konnenuus naHHOTrO McciiefnoBaHusl 06a3upyercss Ha HcC-
MOJIb30BaHIH HU3KHUX TEMIIEPATYP U HOHU3UPYIOIIETO 00ITy-
YEHMS C LEeNbI0 JACBUTAIM3AIMN KCEHOT'CHHBIX apTepuil mpu
COXPaHEHHH MX IIPOYHOCTHBIX XapPaKTEPUCTHK.

OOBEKTOM HCCIIENOBAHMS CIY>KWIN BHYTPUIPYAHBIE apTe-
PHH TTOJIOBO3PEIBIX CBHHEH, BBIICTICHHBIC TIPH COONMIOACHUH
OMO3TUYECKUX TPaBHJI. 3arOTOBJIEHHBIE COCYIBI MOABEPTaN
oxnaxaeHuto 10 —196°C u nocnexyromeMy HOHU3UPYIOLIE-
My OOJIyueHMIO B J103aX, 00€CIeUNBAIOIUX CTSPHIM3ALUIO
00pa3noB. YAbTPacTPyKTYpy apTepHil H3ydaiau ¢ IOMOIIbIO
ONTUYECKON M IEKTPOHHONH MHKPOCKOIUH. MexaHu4yeckue
HapaMeTphl COCY0B HCCIISIOBAIIM ITyTeM OIpeeIeHus IuIac-
TUYHOCTH apTEPUAIIBHOM CTEHKH. Takxke MPOBOJMINCH THC-
TOJIOTUIECKUE UCCIESIOBAHUS COCYAUCTHIX CKadPOII0B 1MOC-
JIe KCeHOT€HHOM TPaHCIIAHTAIlMU TI0J KOXKY U B CUCTEMHBIH
KPOBOTOK B KaueCTBE MPOTe3a OPIOLIHONW aOpTEHI.

3amopaxuBanue 10 —196°C u mocienyiomiee oTorpe-
BaHUE apTepUil CBMHBHU NPUBOJIMUIN K OYAaroBOil JecKBa-
Mauuy SHA0TenHs. [Ipy 5TOM KoJTareHOBbIE U 31aCTHYeCKUe
BOJIOKHA COCYIUCTOH CTEHKH HE UMENH IpyOBIX CTPYKTyp-
HBIX Hapymenuil. [Tociie oOny4eHus: BBISBICHBI ITyOOKHe
JECTPYKTHBHbIE M3MEHEHHUS BCEX KJIETOYHBIX KOMIIOHEHTOB
COCYAMCTOH CTEHKH. B CTpyKType MeOuM 31acTHYECKHE U
KOJIJIAT€HOBBIE BOJIOKHA B OCHOBHOM COXpaHSIHCh. VMman-
Talus MOJ KOXKY KpbICaM apTepHil Iociie 3aMOpa)kKWBaHUs
MIPOJIEMOHCTPUPOBaAja CHUKEHUE BBIPAKEHHOCTH MMMYH-
HOT'O OTBETA Ha KCEHOTKaHb. He oTMeueHo Kakux-1100 peak-
I IMMYHHOTO BOCIIAJICHUS Ha apTePUH IOCIIE 3aMOPAXKHU-
BaHMs ¥ 00JTy4eHHs Ha BceX Cpokax HaOmonenus. K 8-if nene-
Jie BBISIBJIGHO paBHOMEpHOE 3acelieHHe MMIUIaHTa (Gpubpo-
Onactamu peuunuenrta. [Ipy UMNIaHTalUU B CUCTEMHBIN
KPOBOTOK IIOKA3aHO aJIeKBaTHOE (hYHKLIHOHUPOBAHHE JICBUTA-
JU3UPOBAHHBIX apTEepUi B TEUEHHE 5 MecALEB.

[IpuMeHeHne HU3KUX TeMIIepaTyp B COYETaHUH C HOHH-
3UPYIONUM OOIy4eHHUEM MO3BOJSET COXPAHUTH COCTUHU-
TEJIbHOTKAHHYIO CTPYKTYPY HAaTUBHBIX apTepuil, BO3IEHCT-
BYsI HA OCHOBHBIE HOCUTEIM HMMYHOT€HHOCTH — KJIeTKH. [Ipen-
JaraeMblii METO]] IEBUTAIM3AIMU TI03BOJIAET CO3AATh ITOJIHO-
LCHHO (PYHKIIMOHUPYIOIINE OMOJIOTUYECKHE COCYIUCTBIE MPO-
TE3bl K MOXKET OBITh aJITEPHATHBOW NP BBIOOPE TPadTOB IS
MIPOTE3UPOBAHUS apTEpUH MAJIOro JUaMeTpa, B TOM UHUCIIE
A0PTOKOPOHAPHOTO HIYHTHPOBAHHUS.
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Existing methods of prosthesis of small diameter (d = 6 mm)
arteries have certain short-comings. The number of autolo-
gical vascular prostheses is limited, their isolation prolongs
the duration and traumaticity of surgery. Allogeneic pros-
theses are inclined to rejections and thrombosis. Synthetic
grafts are not suitable for such prosthesis. The technologies
of designing the biological prostheses based on xenogeneic
vessels have not been effective till now.

This research conceptual design is based on the use of
low temperatures and ionizing irradiation aimed at devita-
lization of xenogeneic arteries preserving their strength
parameters.

The research objects were intrathoracic arteries of matu-
re pigs, isolated with meeting of the bioethical rules. The
procured vessels were frozen down to —196°C and then
were subjected to ionizing irradiation in the doses, providing
sterilization of the samples. Ultrastructure of arteries were
studied by means of optical and electron microcopies. Me-
chanical parameters of vessels were investigated by deter-
mining the plasticity of arterial wall. As well there were
carried-out histological studies of vascular scaffolds after
xenogeneic transplantation under the skin and into system
blood flow as the prosthesis of abdominal aorta.

Freezing down to —196°C and following thawing of pig
arteries led to a focal desquamation of endothelium. Here-
with collagen and elastic fibers of vascular wall had no
strong structural impairments. Structure of arteries after irra-
diation was characterized with deep destructive changes in
cell components of vascular wall. In the structure of media
the elastic and collagen fibers were basically kept. The imp-
lantation of arteries under the rat skin after freeze-thawing
demonstrated the reduced manifestation of immune res-
ponse to the xenotissue. No immune inflammation reactions
to arteries after freezing and irradiation at all the observation
terms were found. To the 8" week there was revealed an
even population of the implant with fibroblasts of a recipient.
During implantation into system blood flow an adequate
functioning of devitalized arteries during 5 months was
shown.

The application of low temperatures in combination with
ionizing irradiation enables the preservation of connective-
tissue structure of native arteries affecting the main carriers
of immunogeneity, the cells. The proposed method of devita-
lization allows the creation of integrally functioning bio-
logical vascular prostheses and may be an alternative when
selecting the grafts for prostheses of small diameter arteries,
including the coronary artery by-pass.
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BAusiHME HU3KOMOAEKYASIPHOW (ppakumMn KOPAOBOW KPOBU Ha (PYHKLMOHAALHYIO
AaKTUBHOCTb HEHTPO(UAOB AOHOPCKOW KPOBM, MOABEPrHYTbIX

TMNOTePMHUYECKOMY XPaHEHUIo
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MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHs, r. Xapbkos

Influence of Cord Blood Low-Molecular Fraction on Functional Activity of Human

Blood Neutrophils after Hypothermic Storage
O.L. GoriNA, N.N. Moiseveva, A.K. GULEVSKY

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

XpaHeHue JeHKOLUTOB B ycinoBuAx runorepmuu (4°C)
SIBIISIETCS. OJTHUM U3 JOCTYIIHBIX U IPOCTBIX METOOB IS Y-
pOKOTO IpUMEHEHHUS B TpaHC(y3uomoruu. HakommeHHbIi
OIIBIT CBHJIETENBCTBYET O TOM, YTO (PyHKLMOHAIbHAS AKTHB-
HOCTb JICHKOIIUTOB B YCJIOBHSX IOJIOKUTEIBHBIX TEMIIEPATyp
coxpaHsercsd nuib 10 24 4. Takoil HENPOJOIKUTEIbHBII
CPOK XpaHeHHs 00yCIOBIICH OBICTPHIM HCTOIICHUEM 3HEpTe-
THYECKOr0 IOTEeHIIMaIa HeHTPOodUIIOB, 4TO, B CBOIO OUYEpEab,
IPOSABISIETCS B UHTMOMPOBAHUM UX OCHOBHOH (YHKIIUU
(crIocoOHOCTH K XEMOTAaKCHCY M (harOIUTO3Y), CHIDKAOIICH
3¢ GeKTUBHOCTS NCTIONB30BaHMS KOHIICHTPATOB JICHKOIIUTOB
B MEIULMHCKON MpaKTUKE.

Ienp paGoOTHl — U3YUYUTH BIMSHUE HU3KOMOJIEKYISIPHOM
¢dpakumu (1o 5 k/la) KopmoBOH KPOBH KPYIHOTO POTaToro
ckota (PKK) u npenapara cpaBHeHUs AKTOBErHHA Ha (aro-
IIUTAPHYI0 U METabOJINIECKYI0 aKTMBHOCTh HEUTPO(HUIOB
JIEHKOIIUTApHON MacChl IIOCIIE THIIOTEPMUYECKOIO XpaHEHHUs
B Te4yeHue 24 u.

YcTaHOBIIEHO, UTO IPAKTUYECKU BCE M3ydaeMble [10Ka3a-
Tenu (GaroUTapHON aKTUBHOCTH HEUTPO(MIIOB, HOIBEPT-
HYTBIX TUIIOTEPMUYECKOMY XPaHEHHIO, JOCTOBepHO (p < 0,05)
CHIKAIOTCS 10 CPAaBHEHUIO C aHAIU3UPYEMBIMU IIOKa3a-
TeJIIMU HaTUBHBIX KJIETOK, YTO COIVIACYETCs C JaHHBIMU JIUTE-
patypbl. Pe3ynbTaThl HamuX HCCIeIOBaHUH CBHIETENLCT-
BYIOT O TOM, 4TO MHKyOawus seiikonntoB ¢ ®KK B TeueHue
45 MWH TOBBIMIANA ITOKa3aTenb (paronuTapHoro gmncia (DY)
HEWTPO(DHUIOB IOCIIE THIIOTEPMHUIECKOTO XpaHeH s B 1,7 pa-
3a 110 cpaBHEHHIO ¢ KOHTposieM. KoaddunuenT 3aBepiuen-
HocTtH (aroruro3a (KOY) nHeifirpodunos nocie MHKyOanuu
¢ ®KK B onTuManbHON KOHIEHTpAWK yBennduBaics B 1,8
paza. IHKyOarms 1eHKOITOB ¢ AKTOBETHHOM TaKKe CTHMY-
nupoBaia norotutensHyo (OU) u nepesapusatonryio (KOY)
CIOCOOHOCTH (DarolMTOB, HO B 3HAYUTENILHO OONbBIIEH KOH-
LeHTpauuu npenapara no cpasHenuto ¢ ®KK. Mccnenosa-
uue ausHus @KK 1 AxToBernHa Ha KOTHYECTBO (haronuTu-
pyIomux HeHTPodUIOB He BHIIBIIIO IOCTOBEPHBIX (p < 0,05)
U3MEHEHUH TaHHOTO IIOKa3aTelsl. YCTaHOBJIEHO, YTO IIOCIIEe
TUIOTEPMHUYECKOTO XpaHeHHs JielkonuToB nokasarens HCT-
Tecta noctoBepHO (p < 0,05) HE OTIIMYAINCST OT COOTBETCTBY-
IOILETO [TOKAa3aTeNsl HAaTUBHBIX KJIETOK. OJHAKO KOIUYECTBO
HCT-nonoxuTenbHbIX HeHTPO(UIIOB TOCiIe MHKYOauy Jieii-
xorutapHoit Maccel ¢ ®KK mocrosepho (p < 0,05) mpeBrrma-
70 3HaueHHe B KoHTpoune. [Ipu BHeceHHH B cpexy MHKyOa-
i AKTOBeTHMHa A0cToBepHOro (p < 0,05) moBbILICHUS HC-
CJIElyeMOro IOKa3aTelsi He OTMEUEHO.

TakuMm 006pa3oM, MOTy4EHHBIE PE3yIbTaThl 000CHOBHI-
BAaIOT IEPCIEKTHBY BKIIOUCHUS HU3KOMOJEKYISPHOH (pak-
LIUU KOPAOBON KpOBU U AKTOBETHMHA B COCTaB BOCCTaHaBIIH-
BAIOIMX CPeJl TOCIIe THIOTEPMUYECKOTO XPaHEHUS JIeHKOIIH-
TOB JUIS TIOBBIMICHUS WX (BYHKIMOHAIBHOH aKTHBHOCTH.
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Storage of leukocytes under hypothermia (4°C) is an
afferdable and simple method for wide application in trans-
fusiology. The gained experience attests to the fact that
functional activity of leukocytes at positive temperature
remains unchanged only for 24 hrs. Such a short-term sto-
rage is attributed to rapid depletion of neutrophil energy po-
tential, which, in its turn, shows as inhibition of their prin-
cipal functions (capacity for chemotaxis and phagocytosis)
reducing the efficiency of usage of leukocyte concentrates
in medicine.

The research aim was the investigation of the influence
of the cattle cord blood low-molecular (below 5 kDa) fraction
(CBF) and the comparator agent Actovegin on phagocytic
and metabolic activities of neutrophils after 24-hour hypo-
thermic storage of white-cell-rich suspension.

We ascertained all the studied indices of neutrophil pha-
gocytic activity after hypothermic storage significantly
(p <0.05) decreased as compared to the indices of native
cells, conforming to the results of other researchers. We
observed the 1.7-fold increase in phagocytic number (PN)
of neutrophils induced by 45-min incubation of leukocytes
with CBF after hypothermic storage in comparison with the
control. The index of phagocytosis completeness (IPC) of
neutrophils after incubation with CBF at the optimal concen-
tration was 1.8-fold risen. Actovegin also simulated engul-
fing (PN) and digesting (IPC) capacities of phagocytes, but
it was required at a much higher concentration. Studies of
the effect of SBF and Actovegin on the number of phago-
cyting neutrophils did not reveal statistically significant
(p <0.05) changes of this index.

After hypothermic storage the number of NBT-positive
neutrophils did not differ significantly (»p <0.05) from that
of native cells. However, the number of NBT-positive neut-
rophils after incubation of white-cell-rich suspension with
CBF significantly (p < 0.05) exceeded the control value. Acto-
vegin had no significant (p < 0.05) effect on this parameter.

Thus the data obtained substantiate the prospect of
introduction of the cord blood low-molecular fraction and
Actovegin in rehabilitating media for leukocytes after hypo-
thermic storage for the purpose of enhancing their functional
activity.
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CpaBHUTeAbHOE M3yYeHMe TepaneBTUYECKOro AeWCTBUS HaTMBHBIX
M KPUOKOHCEPBUPOBAHHLIX MPOOMOTUKOB, MMMOOUAN3OBAHHBIX

Ha 3HTepocopOeHTax, MPU 3KCMEePUMEHTAABHOM AUCOMO3e
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Comparative Studying of Therapeutical Effect of Native and Cryopreserved Probiotics

Immobilized on Enterosorbents During Experimental Dysbiosis
O.M. BABINETs

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

B coBpeMeHHON MeAMIIMHCKON NPaKTUKE 3HAYUTEIbHOE
BHUMaHHUE YIENSIIOT KOPPEKIMH MUKPOOUOTHI PH AUCOHO-
3ax ¢ MOMOUIBbI0 MPOOHOTHKOB, MPEOHOTHKOB, CHHOMOTHKOB
u 3HTepocopOeHTOB. OJTHUM M3 OCIIOKHEHHH AMCOMO03a KH-
HICYHHKA SBISETCS TPAHCIOKAIUS KHIIEYHOH MUKPODIOPHI
BO BHYTPEHHHUE OpraHbl. B 3TOM cilyuae OMOIHUTENBHO Ha3-
HAyaloT aHTHOMOTHKOTEPANHIO H aHTUCENTUISCKUE MEepO-
NPUATHS.

B UITKuK HAH Vkpaunsl npoBoAsTCS HCCIEI0BAHUS
10 CO3/IaHMIO 3KCIEPUMEHTAIbHBIX IMpPErnapaToB MpoOHo-
THKOB, IMMOOWJIN30BaHHBIX Ha dHTEpocopOeHTax. D dek-
TUBHBIM METOJIOM UX JOJTOCPOYHOI'0 XpPaHEHHS SBISCTCS
KPUOKOHCEPBUPOBAHUE.

Lenpro uccnenoBaHus ABISUIOCH CPABHUTEIBHOE H3Yde-
HUE BOCCTAHOBIICHHS KHIIEYHON MHKPOGDIOPHI M dpajuKa-
UM BHYTPEHHUX OPTaHOB Y XKUBOTHBIX C 3KCIIEPHUMEHTAJIb-
HBIM AMCOHMO30M, OCIIO)KHEHHBIM TPAHCJIOKAaI[UeH KHIIeu-
HOUM MHKPOQIIOPHI, IOCIe Kypca Tepariyi HATHBHBIMHI U KPHO-
KOHCEPBHUPOBAaHHBIMH HMMOOWIN30BaAHHBIMU TIPOOUOTH-
kamu (UIT).

OKCIepUMEHTHl MPOBOAMIN Ha OeNbIX J1a00paTOPHBIX
KpbIcax. J[ucOno3 KuIIeyHHKa BOCIPOU3BOIMIN MEPOPab-
HBIM BBeaeHUeM 15 mr ammummmumHa u 10 Mr MeTpoHHU-
nazona. B kauectse UII ucnonszoBanu Saccharomyces bou-
lardii n Bifidobacterium bifidum, iMMOOMIIN30BaHHbBIE Ha
saTepocopbenTtax Copbexc u CYMC-1. Kpuokoncepsu-
poBanu UII yepe3 30 MuH mocie Havana ajgcopbuuu. B
rpyIIax CpaBHEHUs BBOAMIN CBOOOJHBIE IPOOUOTHKH, IHTE-
POCOpPOCHTHI U CMECH SHTEPOCOPOCHTOB U MPOOUOTHKOB.

YcTaHOBIIEHO, YTO MPHCTEHOYHAsT MUKPO(IOpa TOICTO-
ro KWIIeYHHKa HanOoyiee OBICTPO M B IOTHOM 0OBEMe BOC-
craHaBnuBaeTcsi nocie npuema UII. loctoBepHble pasnu-
4usi B TepamneBTHYeCcKOoM 3((eKTe HATUBHBIX U KPHUOKOHCEP-
BupoBaHHbIX UII He ycranoBieHsl. [1onoXUTENbHBIM MO-
MEHTOM SIBIISIIOCH TO, 4TO S. boulardii, KOTOPBIH sBIsAETCS
TpaH3uTopHeIM MukpoopranusMoM JKKT, nocie npuema UII
BBIICIISIIIN U3 KUIIEYHHUKA KUBOTHBIX B TeueHue 7—10 cyTok,
a B TpyIIax CpaBHEHUS — B TeUEHHE 2—5 CyTOK.

Opagukanysi KHIIEYHOH MUKPOQIIOPHI U3 TIEYCHH, Celle-
36HKH U ME3EHTECPHANILHBIX JIMM(OY3JI0B Hauboyee ObICTPO
MPOUCXOJIMIIA B TPYIIAaX XKUBOTHBIX, IPUHUMABIIUX HATHUB-
HbIe, KproKoHcepBupoBaHHble UII n cmecu nmpoOHOTHKOB U
9HTEPOCOPOEHTOB.

NPOBJIEMbI
KPUOBMONOIrumn
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Current medical practice pays a considerable attention
to the correction of microbiota during dysbiosis by means
of probiotics, prebiotics, sinbiotics and enterosorbents. One
of the bowel dysbiosis complications is the translocation
of intestine organisms into the internals. In this case anti-
biotic therapy and antiseptic measures are prescribed.

At the IPC&C of the NAS of Ukraine there have been
carried-out the investigations for developing of experimental
probiotic preparations immobilized on enterosorbents. Cryo-
preservation is an effective method of their long-term sto-
rage.

The research aim was a comparative studying of intes-
tine organism restoration and internal eradication in animals
with experimental dysbiosis complicated by translocation
of bowel microflora after therapy with native and cryopre-
served immobilized probiotics (IP).

The experiments were carried-out in white laboratory
rats. Bowel dysbiosis was simulated by peroral injection of
15 mg Ampicillin and 10 mg Metronidazol. Saccharomyces
boulardii and Bifidobacterium bifidum immobilized on
Sorbex and SUMS-1 enterosorbents were used as IPs. IPs
were cryopreserved 30 min later the adsorption. Free pro-
biotics, enterosorbents and mixtures of enterosorbents and
probiotics were injected in the reference groups.

The most rapid and complete restoration of large intes-
tine parietal microflora has been established after IP re-
ceiving. No significant differences in therapeutic effect of
native and cryopreserved IPs were found. The positive mo-
ment was the fact that S. boulardii, the transitory micro-
organism of gastrointestinal tract, was found in animal bowel
after IP introduction within 7-10 days and in the reference
groups it was found within 2-5 days.

Eradication of intestinal microflora from liver, spleen and
mesenteric lymph nodes occurred most rapidly in the groups
of animals received native, cryopreserved IPs and mixtures
of probiotics and enterosorbents.
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3KCTpaKT nevYeHn OKa3biBaeT YyrHetaiolwee AeCTBUEe Ha HEPBHbIE KAETKHU

HOBOPOXKAEHHBIX KPbIC, KyAbTUBMpPYeMble in vitro
M.B. WLEeB4EHKO

XapbKOBCKMiA  HaUMOHaAbHbIA neaarormyeckuii yHusepcuteT um. [.C. CkoBopoAbl

Liver Extract Affects Suppressively In Vitro Cultured Nerve Cells of Newborn Rats

M.V. SHEVCHENKO
G.S. Skovoroda Kharkov National Pedagogical University, Kharkov, Ukraine

W3yuenune nedcTBUS SKCTPAKTOB, MOJIyUYEHHBIX U3 pas-
JUYHBIX TKaHEH, Ha M30JIMPOBaHHBIE KJIETKH, C OJHOH CTO-
POHBI, TO3BOJIIET UCCIENOBATE i1 Vitro BIMSHUE PA3IUYHOTO
MUKPOOKPYKEHUS Ha TPaHCIJIAHTUPOBAHHBIE KIETKHU, a C
JPYTo# — N3y4aTh CHeNU(UIHOCT ACHCTBHS Ha Pa3IHIHBIC
KJIETKH (DaKTOpPOB, MPOAYLHUPYEMBIX B Pa3IMYHBIX TKAHSIX.
[ToaTomy 11eNBI0 PabOTHI SBUIIOCH U3yYEHHE OCOOCHHOCTEU
JEeWCTBUA KCTPAKTOB TKAHEH MO3ra U II€YeHU Ha HEPBHBIE
KIETKH HOBOPOXJIEHHBIX KpBIC in Vitro.

OkcrpakTsl Mo3ra (OM) u neuenu (JI1) mosmyyanu romo-
TeHu3aluell TkaHel Mo3ra U MeYeHH HOBOPOXKAECHHBIX KPBIC
C TIOCIEIYIOMNM HX IEeHTPH(YTHpOBaHHEM.

Hepeusie xnerkn (HK) momyuanm u3 mMo3ra HOBOPOXK-
JNEHHBIX KPbIC, OTMBIBAJIN U KYJIbTHBHPOBAJIU B KOHIICHT-
paruu 2x10° knetox/mia B cpene DMEM/F12, o6orarieHHoif
10% CBIBOPOTKH KpbIC. DKCTPAKTHl JOOABISIN B KOHIIEHT-
parusx 0,3 Mr 6enka/Mi cpebl.

B mpouecce KyIbTUBHPOBAaHMS KaK B IPUCYTCTBUH, TaKk
u 6e3 OM u OII 6onsmuacTBo HK 006pasytor arperarsl, ko-
TOpPBIC OTIMYAIOTCS TI0 pa3Mepy, CTPYKType u dopme. B mpo-
Iecce KyIbTHBHPOBAHMS M3MEHSIOTCS CTPYKTypa U (opMma
arperaroB. YIIaKOBKa KJIETOK B HEKOTOPBIX arperarax CTaHo-
BUTCS IUIOTHEE, YTO IIPUBOJUT K IIPEBPALLIECHHUIO arperaToB B
cepounsl, MOBefeHHE KOTOPHIX B IIpoIiecce KyITbTHBHPO-
BaHMS CXOJHO C MOBeJeHUEeM Helipocdep. OHM MOTYT PacTH,
a TI0CJIe IPUKPEIVICHUS K ITOJI0KKE COCTABIISIIOLINE UX KIIeT-
KH MHTPHPYIOT U JU(GEepeHIUPYIOTCS B HEHPOHBI U KIIETKH
mmu. Yacth arperatoB cimBaercs. Kierkw, copmupoBas-
e MEJIKME PBIXJIBIE arperatsl, B Ipolecce KyJIbTHBHPO-
BaHMs orubarot. B mponecce KylIbTUBUPOBaHUS HaOIIO1aeT-
cst yBennueHne xm3HecrocooHoct HK, chopmupoBapmmx
arperaTsl, 6onee uyeM B 2 pasa yxke yepe3 1 cyTku mocie
KyJIbTUBHPOBAHUS.

KynsruBuposanue HK B nmpucyrctBun OM He oka3biBaeT
JOCTOBEPHOTO BIMSHUSA Ha 00pa30BaHME arperaToB M HX
CTPYKTYPHbIE U3MEHEHUS II0 CPAaBHEHUIO C KOHTPOJIBHBIMU
knerkamu. [IpucyrcrBue B cpene Kyiastuuposanus OI1 oka-
3bIBaeT MHrHOHMpylomee aAeficTBue Ha arperanuio HK. Arpe-
raToB 00pa3yeTcs MEHBIE, CTPYKTYPHO OHU MEJIKHE U PBIX-
JIblE, YIJIOTHEHUE KIIETOK arperaToB U UX CIIUSHUE B IIPOLIECCE
KyJbTHUBUPOBAaHUSA HAONIOAAIOTCA IO3XKE IO CPAaBHEHHIO C
koHTposeM U OM. Taxke oTMeuaercs: 3aMeIeHHe CKOPOCTU
IIPUKPEIJICHUs] arperaToB K IOATI0XKE.

DKCTPaKT MO3Ta OKa3bIBAET CTUMYIUPYIOLIEE, 8 SKCTPAKT
IIeYCHU yrHeTarolee BIUSIHUE Ha (OPMUPOBAHUE MOHOCIIOSN
KJIETKaMU IJTMM U 00pa3oBaHue HeiipoOnacToB M KOJOHUH
CTBOJIOBBIX/IIPOTEHUTOPHBIX KIIETOK.

Taxum 00pa3oM, MOXKHO 3aKJIIOYHUTH, YTO PETYIATOPHEIE
¢daxtopsl B OM akTUBUPYIOT, a B OII — yrHeTaoT aaresuio
KJIETOK, IIMOTeHEe3, HeHporeHe3 u mpoiudepanuio CTBOIO-
BBIX/TIPOTEHUTOPHBIX KIIETOK.

NPOBJIEMbI
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The studying of effect of the extracts, derived from
different tissues, on isolated cells on the one hand enables
to investigate in vitro the effect of various microenviro-
nment on transplanted cells, and on the other hand to
examine the effect specificity on different cells of the factors,
produced in various tissues. Therefore the research aim was
to study peculiarities of brain and liver extracts effect on
behavior of newborn rat nerve cells in vitro.

Brain (BE) and liver (LE) extracts were derived by homo-
genization of newborn rat brain and liver tissues with their
further centrifugation.

Nerve cells (NCs) were derived from newborn rat brain,
washed and cultured in concentration of 2x10° cells/ml in
DMEM/F12 enriched with 10% rat blood serum. The extracts
were added in concentration of 0.3 mg protein/ml of medium.

During culturing both in absence and presence of BE and
LE most of NCs form aggregates differing in size, structure
and shape. During culturing the structure and aggregate
shape are changed. Cell packing in some aggregates beco-
mes more compact, that results in the transformation of
aggregates to spheroids, which act like neurospheres during
culturing. They can grow and after attachment to a substrate
the cells comprising them migrate and differentiate into
neurons and glial cells. A part of aggregates merges. The
cells, forming small spongy aggregates, die during culturing.
During culturing the viability of NCs, forming aggregates,
increases more then twice already after the 1* day of culturing.

NC culturing in presence of BE does not significantly
affect the aggregate formation and their structural changes
if compared with the control cells. The presence of LE in
culturing medium has an inhibiting effect on NC aggre-
gation. The number of formed aggregates is lower, they are
structurally small and spongy, during culturing the packing
of cell aggregates and their mergence are observed later if
compared with the control and cultures with BE. In addition
the reduction of rate of aggregate attachment to substrate is
observed.

Brain extract has stimulating effect and liver extract has
suppressing effect on formation of glial cell monolayer and
the of neuroblasts and colonies of stem/progenitor cells.

Thus, we may conclude that regulatory factors of BE
activate, and LE factors suppress cell adhesion, glyoge-
nesis, neurogenesis and proliferation of stem/progenitor
cells.
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BAusiHMe KPMOKOHCEPBUPOBAHHBIX (PeTaAbHbIX HEPBHbIX KAETOK Ha CTPOMAaAbHble
M UMTOKMH-NPOAYLMPYIOWIME KAETKM TUMYCa MpPU Pa3BUTMU SKCMEPUMEHTAAbHOIO
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E.A. IoroxaH, M.B. OCTAHKOB
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Influence of Cryopreserved Fetal Nerve Cells on Stromal and Cytokine-Producing

Thymus Cells during Development of Experimental Allergic Encephalomyelitis

YEe.A. POROZHAN, M.V. OsTANKOV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

BaXHBIM 3B€HOM KOOIEpalud U KOOPAWHALUY JEATellb-
HOCTH HEPBHOH, SHIOKPHUHHOM M MMMYHHOH CHUCTEM SIBIIS-
eTcsd TUMYC. DTO HE TOJIBKO II€HTPAJbHbII OpraH UMMY-
HHUTETA, HO U LICHTP PEryJIIIUKI TOPMOHATIBEHOTO POdUIIs opra-
HM3Ma HE3aBHCHMO OT TOTO, YUaCTBYET JIM OH HEIOCPEICTBEH-
HO B 00pa30BaHMM TUX TOPMOHOB MJIM TOJBKO KOHTPOJIUPYET
peanu3anuio UX aKTUBHOCTH. B peanuzanum 3Tux MexaHu3MoB
aKTHBHOE y4acTHe IIPUHHMAET dIUTEIHalbHas CTpoMa TH-
Myca, IPOAYLHpYIOLasl pa3iIudHble T'yMOpajibHble (aKTo-
poL, IFN-y, IL-10, TGF-3 u xp. TopMOHBI THMYyCa B 3THX CIIOX-
HBIX KaCKaJIHbIX B3aMMOAECHCTBHUIX BBICTYIIAIOT TAKXKE B POJIH
MOCPEIHUKOB B3aUMOJEHCTBUS TUMYCa U CTPYKTYP HEPBHOM
CHUCTEMBI, (QyHKIMOHUPOBAHUE KOTOPBIX HapyllaeTrcs Ipu
9KCIIEPUMEHTAIbHOM aJNIEPTHYECKOM dHIEe]aloMuennTe
(BAD). Ilosromy s nedyeHus 1esecoo0pa3HO UCIOIB30-
BaTh MOIYJISATOPBI HaJCUCTEMHOTO BO3ACHUCTBUS, KOMILICKC-
HO BIMAIOUIME HAa MEXaHW3MBl HMMYHHOTO OTBETa, HalpH-
Mep (deranbHbie HepBHBIC KiIeTku (PHK).

Lenpb uccnenoBanust —M3y4UTh CTPOMAIbHBIE U ITUTOKUH-
OPOAYLHPYIOIUE KJIETKH TUMyca B JUHAMHKE Pa3BUTHUS
DAD nocie NpUMEHEHHUs] KPUMOKOHCEPBUPOBAHHBIX MO pa3-
HbIM pexxumam OHK (k®HK).

OKCIepuMEHTHl Ha KpbICax IMPOBENIEHBI B COOTBETCTBUU
c npasunamu “EBpornelickoii KoHBeHIIMM O 3aluTe MO3BO-
HOYHBIX XMBOTHBIX, HCIIOJIB3YEMBIX ISl SKCIIEPUMEHTANb-
HBIX U Apyrux Hay4HbIx neneii” (CtpacOypr, 1986 1.). DAD
HHAYOHPOBAIHM y Kpbic TT0 MeTony JlaBeimoBoit (1976 1.).
Cycnensuto ®HK u3 mosra sm6pruonoB kpeic 11 cyTok rec-
TallMd KPUOKOHCEPBUPOBAIHU IO ABYM pexkumam (P1 u P2).
Cycnenzuto kOHK kpbic BBOIMIM BHYTPUOPIOIIMHHO Ha 14-¢
CYTKH pa3BuThs JAD. MeTomoM mpoTouHOH HMHTO(IYOpH-
metpuu (FACS Calibur, BD, CIIIA) Ha 7-35-¢ CyTKH pa3BUTHS
narosoruu onpenessii DC*-, [a™-, [FN-y"—, IL-10" — kneTku ¢
HCIIoNb30BanreM cooTBeTcTByomux MAT (BD). Metogom
ELISA onpenensiiu ypoBerb Tumo3uHa 34 (Abcam) u TGF-3
(BD). Crarucrudeckyto o0paboTKy pe3yabTaToB NPOBOIMIN
C UCIOIb30BaHUEM Kputepuss MaHHa-YUTHHU.

[Tony4yeHHbIe HaHHBIE MPOJEMOHCTPUPOBAIHN BOJIHO-
o0Opa3Hoe M3MEHEHHE M3ydYaeMBIX IOKa3aTeleldl B THMYycCe
npu paszsutun DAD. Beenennsie kOHK obecrnieunBanu kop-
PEKIUIO KIETOK COCJUHUTEILHOTKAHHOW CTPOMBI TUMYCA.
Conepxanue la*- u DC*-kieTok KoppenupoBasio ¢ KOHIEHT-
parmeii [IL-10" — kireTok u k 35-M cyTKaM pa3BUTHS ATOJIOTHA
cHIKanock. Pesynprarel nokasanu, uro KOHK nocrosepno
noBsimanu copepxanue IFN-y" — KIeTOK, KOHLIEHTPAIHIO
TGF-B u tumo3una 34 B Tumyce kpoic ¢ DAD. Bonee Bbipa-
JKEHHOe KoppurHupytomiee Biusane okassBanmn kOHK (P2),
0 UeM CBHJCTENbCTBOBAJIAa CyMMapHas CTEIEeHb OTKIOHE-
HUH.

TakuM 00pa3oM, IPOAEMOHCTPHPOBAHA CIIOCOOHOCTD
k®HK Bo3zeiicTBOBaTh Ha CTPOMAJIbHBIE 3JIEMEHTHI THMYCa
(DC*-, Ia*-kneTkn) >KUBOTHBIX ¢ DAD, HOPMAIU3Ys COEp-
xanue IFN-y" — IL-10" — xi1eTok, a Takxke KOHIIEHTPALHIO
TGF-B u Tumo3zuna [34.
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Thymus is an important link for the cooperation and
coordination of nervous, endocrine and immune systems
activity. It is not just a central organ of immunity but a cen-
ter of body hormonal profile regulation as well regardless
of the fact if it is directly involved in the production of the-
se hormones or only controls the implementation of their
activity. Thymus epithelial stroma actively participates in
the implementation of these mechanisms by producing
various humoral factors, IFN-y, IL-10, TGF-3 etc. In these
complex cascade interactions thymus hormones also act as
mediators of interactions between thymus and structures
of nervous system which functions are impaired during
experimental allergic encephalomyelitis (EAE). Therefore for
the treatment one should use modulators with suprasystem
effect which have complex influence on the immune respon-
se mechanisms, for example, fetal nerve cells (FNC).

The research aim was to investigate stromal and cyto-
kine-producing thymus cells during EAE development after
administration of FNC cryopreserved according different
regimens (cFNC).

The experiments in rats have been performed according
to the regulations of European Convention on the Protec-
tion of Vertebrate Animals used for Experimental and Other
Scientific Purposes (Strasbourg, 1986). EAE was induced
in rats by Davydova’s method (1976). FNC suspension ob-
tained from the brain of rat embryos of 11 gestation days
was cryopreserved according two regimens (R1 and R2).
Rat cFNC suspension was injected intraperitoneally to the
day 14 of EAE development. DC*, Ia*, IFN-y*, IL-10" cells
were examined by flow cytometry method (FACS Calibur,
BD, USA) to the days 7-35 using appropriate monoclonal
antibodies (BD). Levels of thymosine 34 (Abcam) and
TGF-B (BD) were determined by ELISA method. Statistical
processing of the results was performed with Mann-Whitney
criterion.

The obtained data demonstrated a wave-like change of
the studied parameters in the thymus during EAE deve-
lopment. Injected cFNC provided the correction of the thy-
mus connective tissue stromal cells. The level of Ia* and
DC* cells decreased to the day 35, that correlated with the
concentration of IL-10" cells. The results showed that cFNC
significantly increased the number of IFN-y* cells, concen-
tration of TGF-f3 and thymosine 4 in the thymus of rats
with EAE. More pronounced correction influence was
rendered by cFNC (R2) which was indicated by cumulative
degree of deviations.

Consequently, we demonstrated an ability of cFNC to
influence thymus stromal elements (DC* and Ia* cells) of
EAE animals normalizing the level of IFN-y*, IL-10" cells as
well as TGF-B and thymosine 34 concentrations.
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Clinical and Experimental Estimation of Efficiency of Cryopreserved Cord
Blood Serum in Pregnancy Preparing at Anti-Phospholipid Syndrome
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Axymepcknit autudochomununaeiii cuaapom (ADC) —
MIaTOJIOT U, HAYWHAIOLIASCS ¢ B3auMoyeiicTBus anTudocdo-
JIMIUHBIX QHTHTEN ¢ SHAOMETPUEM, YMOPHOHOM, IPUBOIUT K
MHUKPOTPOMOO3aM B CIIUPATBHBIX apTEPUIX U TAKHM OCIOXK-
HEHUSM OepeMEeHHOCTH, KaK HEeBBIHAIIMBAHUE, ILIAllEeHTap-
Has Hel0CTaTOYHOCTh, CHHAPOM 3aJI€P>KKU Pa3BUTHSA IUIOAA.
Jleuenne ADC, kak mpaBuiIo, HAYUHAETCS YK€ B pasrape ca-
Moro 3aboJyieBaHUs.

Lenbto paboThl OblIa 3KCIIEPUMEHTANbHAS U KIMHHYEC-
Kas olleHKa 3(Q(PEKTUBHOCTH NPETrpaBUIAPHON MOATOTOBKH
u neueHuss AOC ¢ ucnonb30BaHUEM KPUOKOHCEPBUPOBAH-
HOTO Ipenapara ChbIBOPOTKH KOpJoBOM kpoBH “Kpuouemr-
Kpuoxopa” u TpaAuLIMOHHOTO JIEYEHUS aCIMPUHOM U Tema-
PUHOM.

AnTH(OCHOIUNUAHBIN CUHAPOM MOIEIMPOBAIN BBEJE-
HHEM KapIUOJIMINHOBOTO aHTUI'€HA CaMKaM MBbIIIeH JIMHUN
BALB/c B o6meit no3e 120 Mxr Ha 1 s)xuBoTHOE. CpaBHHBAIH
3 PEKTHBHOCTD MperpaBUIAPHON ITOITOTOBKU C TPaJUIHOH-
HBIM JICUCHUEM U IMPUMEHEHHMEM KOMIUIEKCA U3 ABYX METO-
noB. OLeHNBaJIM PENPOSYKTUBHBIE ITOKA3aTeNIN, COCTOSIHHUE
maneHt. [IpoBonuiyn nperpaBuaapHyr0 MOATOTOBKY C HC-
nonb3oBanueM “Kpunonenn-Kpuokopaa” sxenumnam ¢ ADC,
IUIAHUPYIOIIUM OEpEeMEHHOCTh U UMEIOIIMM PElpONyKTHUB-
HBIe TToTepH, 1o 1,8 M B/M 1 pa3 B 2 qust (NeS5). Habmromanu
TeueHre OEpEeMEHHOCTH, POJIOB, COCTOSIHUE HOBOPOKAEHHBIX
M0 YTBEPKIAEHHBIM IPOTOKOJIAM.

IlokaszaHo, 4yTO MpUMEHEHUE KaK MperpaBUAapHON MoJ-
TOTOBKH, TaK U TPAAMIIMOHHOM Tepanuu y KUBOTHBIX CO-
KpallaeT KOJIMYeCTBO IpyObIX M3MEHEHHMH B NIALEHTE U
UCKJIIOYaeT MEPTBOPOKACHUS (IIpephbiBaHHE OEpeMEHHOCTU
B IIO3[JHUE CPOKH), COKpaIlaeT KOJIMYECTBO Pe30pOIuit
(pe3ynbrar npepbiBaHus OEpEMEHHOCTH B paHHHE CPOKH) C
75 o 20-30%. B T0 e Bpems npUMeHEeHHE MTperpaBuIapHOH
HOATOTOBKM COBMECTHO C JIEUEHHEM BO BpeMs OepeMEHHOCTH
HO3BOJIIET M30eXKaTh PENPONyKTUBHBIX MOTEph. VICIOb-
30BaHHE MperpaBUIapHON MOATOTOBKH C NMPUMEHEHHEM
“Kpunounemn-Kpuokopna” y xenmun ¢ AOPC mo3ponser
yIy4IIUTh KPOBOCHAO)KEHHME U NMPEABIMIIIAHTALMOHHYIO
TOTOBHOCTH 9HJIOMETPHsI, CHU3UTH KOJIUYECTBO OCJIOKHEHHI
oepemerHocTH ¢ 72 10 45%. [IporHOCTHYECKUM KpUTEpHEM
npu AD®C MOryT SABASATHCS HHAEKCH PE3UCTEHTHOCTH B
MaTouHbIX cocynax Huxke 0,9, aprepusx nmynoBuns! Huxe 0,7,
CHIDKEHHE THTPOB aHTH(doconmunuauslx anturena B 1,52
pa3a, HOpMaju3alus Mokaszarejeil KoarylnorpaMMel.

[IperpaBunapHas mOAroTOBKa >XEHIIMH, cTpafatomux ADPC,
¢ nomoibio npemnapata “Kpuouemt-Kpuoxopn” ymyumiaer
TEUCHHE U Pe3yabTaT OepeMEeHHOCTH.

MPOBJIEMbI
KPMOBMOJNIOTUMU
T. 21, 2011, Ne2

Obstetric anti-phospholipid syndrome (APS) is the
pathology, beginning with the interaction of antiphospho-
lipid antibodies with endometrium and embryo, leads to
microthromboses in spiral arteries and such complications
of pregnancy as miscarriage, placental insufficiency, fetal
growth retardation syndrome. APS treatment as a rule starts
just in the height of disease.

The research aim was to experimentally and clinically
estimate the efficiency of pregnancy preparing and treat-
ment of APS using cryopreserved preparation of cord blood
serum “Cryocell-Cryocord” as well as traditional treatment
by Aspirin and Heparin .

Anti-phospholipid syndrome was modelled by intro-
duction of cardiolipin antigen to female BALB/c mice in
total dose of 120 mg per one animal. The efficiencies of pre-
paring to pregnancy with traditional treatment and appli-
cation of the combination of two methods were compared.
There were assessed reproductive indices, state of placen-
tas. There was performed the preparing to pregnancy using
“Cryocell-Cryocord” to women with APS planning the preg-
nancy and having reproductive losses by 1.8 ml intramus-
cularly once during 2 days (totally 5 doses). There was
observed the course of pregnancy, labours, state of new-
borns according to the approved protocols.

It has been shown that both application of preparing to
pregnancy and traditional therapy in animals reduce the
number of rough changes in placenta and exclude the dead
birth (termination of pregnancy at late terms), decrease the
number of resorptions (result of pregnancy termination at
early terms) from 75% to 20-30%. At the same time the ap-
plication of preparing to pregnancy together with the treat-
ment during pregnancy allows the avoiding of reproductive
losses. The use of preparing to pregnancy jointly with
“Cryocell-Cryocord” in the women with APS allows the
improvement of blood supply and preimplantation readiness
of endometrium, the reduction of the number of pregnancy
complications from 72 to 45%. Prognostic criteria at APS
may be the indices of resistance in uterine vessels (below
0.9), arteries of umbilical cord (below 0.7), reduction of the
titres of antiphospholipid antibodies in 1.5-2 times, norma-
lization of indices of coagulograms.

Preparing to pregnancy of the women suffering from
APS with the help of preparation “Cryocell-Cryocord”
improves the pregnancy course and result.
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Importance of Histogenesis Stage of Neonatal Ovarian Tissue for Its Development

under Conditions of Heterotopic Transplantation

Yu.O. TiscHENKO, V.V. KIROsHKA, T.P. BONDARENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B Hacrosiee BpeMs IpeionaraeTces, 4To 0JHO U3 cTpa-
TETUIl COXpaHEHUs! PEeNPOLYKTUBHON (PyHKINH KEHIINH NIPU
MIATONIOTHAX STMYHUKOB PA3JIMIHOTO TeHE3a MOXKET OBITh TPaHC-
IUTaHTalKs (QeTanbHON OBapHalbHON TKaHH, COIEpIKaLIeH
MAaKCHUMAJIbHBIH ITyJ1 ITOJOBBIX KIIETOK. PaHee nomy4yeHbl IpoTH-
BOPEUMBBIE JJAHHBIE O BO3MOXHOCTH Pa3BUTHS (heTalbHO OBa-
pHaIBHOI TKaHW B OPraHM3MeE IOJOBO3PENIOro PELHITNEHTa B
YCIIOBUSIX T€TE€POTONUYECKON TpaHCIUIaHTAIUH.

B cBsI3U ¢ 3TUM LIeIbIO JaHHOM paboThI OBLIO U3YyUHUTH 3HA-
YeHHUE CTaJANH TMCTOTreHe3a HeOHAaTalIbHON OBapHaIbHOM TKa-
HU JUTA €€ pocTa, Pa3BUTUS U (QyHKIMOHUPOBAHUS TIPH TeTe-
pPOTONHMYECKON TpaHCIUIAaHTAUMU. J[JIs1 JOCTHKEHHUS MOCTaB-
JICHHOM LIeNM MPOBOAMIM AJUIOTPAHCIUIAHTALUIO STMYHHKOB
1-, 3- nnn 10-ro JHS TOCTHATAIBHOTO pa3BUTUS (TpyHns 1, 2
1 3 COOTBETCTBEHHO) IO/ KalCylly JI€BOH MOYKH OBapHO-
SKTOMHPOBAHHBIM XUBOTHBEIM-penunuenTaM. Ha 30-, 60- u
100-e cyTKu OCYIIECTBIISUIM TMCTOJIOTMYECKUI aHaIN3 TpaHC-
IUIAHTaTOB M M3MEPSIM KOHIIEHTPALUIO IOJIOBBIX TOPMOHOB.
ITokazano, 4to Ha 30-e cyTKu HaOmroneHus Mopdororus
TPAHCIUIAHTATOB OBapHajbHOW TKaHHU OblLIa NpEJCTaBICHA
GbommiKyIaMu pa3inuHON CTETIEHH 3PETIOCTH, JKEJITHIMU Te-
JaMu, a Taloke (QOUTUKYIIPHBIMU KUCTaMH BO BCEX dKCIEPH-
MEHTaJIbHBIX Tpynnax. [Ipx 3ToM y )KUBOTHBIX 2- 1 3-i rpymin
KOJIMYECTBO (POJUIMKYIOB Ha €IHHULY 00BbeMa TpaHC-
mianTata (1 Mmm®) 66110 B 4-6 pa3 GoJbIIIe MO CPABHEHHUIO C
TakoBBIM B 1-ii rpymme. [Ipu yBenuueHun cpokoB Habtone-
HUS y KUBOTHBIX 1-H Tpynmbel 0TMEYanoch CKJIEPO3UpPO-
BaHUE TKAaHU TPAHCIJIAHTaTa, TOTJa KaK B JPYTUX HKCIIEPH-
MEHTAJbHBIX TPyNNax OBIIM BBHISBICHBl 3HAUUTEIbHbIE
YYaCTKU TKaHH, MOP(OIOTHUECKH COOTBETCTBYIOIINE TI0JIO0-
BO3pEJIbIM SIUYHUKAM. AHalu3 YPOBHS 3CTPajanoJia U Ipo-
recTepoHa II0Ka3aj JOCTOBEPHOE MX IOBBIIIEHHE BO BCEX
9KCIIEPUMEHTANBHBIX TPYNNaX OTHOCUTEIbHO KaCTPUPOBAH-
HBIX J)KUBOTHBIX Ha 30-e¢ cyTku. BoccTaHOBIEHUE KOHIIEHT-
panuy MOJOBBIX TOPMOHOB J10 (DPM3HOIIOTHUESCKUX 3HAYCHHI
HaOIIOIAa0Ch TOBKO Y )KUBOTHBIX 3-# rpymIIbl K 60-M cyTKam
HaOIIoneHUS.

Taxum 00pa3oM, MOXKHO CIENaTh BBIBOJ, YTO PA3BUTHE U
SHIOKPHHHAS (PYHKILMS TPAHCIUIAHTATOB HEOHATAIbHOM OBa-
pHAIBHOM TKaHH OPENENIIOTCS CTaiel ee TucToreHesa. Taxk,
TpaHCIJIAHTAlUs SUYHUKOB 1-X CyTOK IOCTHATAJIbHOTO pa3-
BUTHUS MPUBOJUT K €€ aTUIHUYHOMY Pa3BUTHIO, IPU 3TOM
cTeponIoreHHast QYHKIHs HaOOmaeTcsl TOJIBKO Ha PaHHUX
stamnax HaOmoaeHus (30 cyrok). [Ipu TpaHCIUIaHTAUK OBa-
puanbHOM TKaHU 3- 1 10-X CyTOK MOCTHATAJILHOTO Pa3BUTHS
IPOUCXOJAT €€ Pa3BUTHUE A0 MOJOBO3PEJIOH CTaUU U 10CTO-
BEPHOE IOBBIIICHUE YPOBHSI ITOJIOBBIX TOPMOHOB Ha JUIUTEIb-
HBIX dTanax HaOMIONeHHUSI.
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Nowadays there is the supposition that one of the stra-
tegies to preserve reproductive function of women with
ovarian pathologies of different genesis may be the trans-
plantation of fetal ovarian tissue, containing maximum pool
of sexual cells. Previously there were obtained contradictory
findings on the possibility of the development of fetal ova-
rian tissue in an organism of mature recipient under the
conditions of heterotopic transplantation.

In this connection the aim of this work was to study the
importance of histogenesis stage of neonatal ovarian tissue
for its growth, development and functioning at heterotopic
transplantation. To achieve the set aim there were transplanted
the ovaries of the 1%, 3™ or 10" day of post-natal development
(group 1, 2, 3, correspondingly) under the capsule of left
kidney to ovary-ectomized recipient animals. To the 30,
60" and 100" days there were done histological analysis of
the grafts and measurement of the sexual hormones con-
centration. It has been shown that to the 30" observation
day the morphology of ovarian tissue grafts was repre-
sented by the follicles of different maturity extent, yellow
bodies, as well as by follicular cysts in all the experimental
groups. Herewith in the animals of the 2" and 3™ groups the
number of follicles per graft volume unit (1 mm?®) was 4—6 times
higher if compared with that in the 1% group. With the
increase of observation terms in the animals of group 1 the-
re was noted the graft tissue sclerozation. Meanwhile in
other experimental groups there were revealed significant
sites of the tissue, morphologically corresponding to mature
ovaries. Analysis of estradiol and progesterone level has
shown their statistically significant rise in all the experimental
groups as for the castrated animals to the 30" day. The
restoration of sexual hormone concentration up to physio-
logical values was observed only in the animals of the third
group to the 60™ observation day.

Thus we can conclude that the development and endo-
crine function of the grafts of neonatal ovarian tissue are
determined by the stage of its histogenesis. So, transplan-
tation of the ovaries of the first day of postnatal develop-
ment results in its atypical development, herewith the ste-
roid function is observed only at early observation stages
(30 days). During transplantation of ovarian tissue of the
3 and 10" days of postnatal development it develops till
mature stage and there is statistically significant rise of the
level of sexual hormones at long-term observation stages.
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Haubonee onpaBaaHHO# MOJENbI0 TUMOATBHON HeIoC-
TaTOYHOCTH PETHOHAIBHBIX CTBOJIOBBIX KJIETOK SIBJISIETCS MO-
JIenab ¢ ucnojab3zoBaHueM anminkanuu 0,04% MMC Ha
obnacth auM6ba. OnHako u3BecTHO, yTo MMC o6agaer 1uTo-
CTaTUYECKUM JIeHICTBHEM Ha KJIETKH POTOBHUIBI U KPHOKOH-
CepBHUPOBaHHBIE KJIETKU KpoBU. [ToaToMy 11715t nccieioBaHus
HE0O0XOJMMO 3HATh BpPEMs BBIBEJCHHS Iperaparta U3 poro-
BUIIbI )KHBOTHOTO, aJalITUPOBAThH JAaHHYIO MOJAEIb JUIS Oy~
YeHHs1 HauOoliee JTOCTOBEPHBIX PE3yIbTaTOB M IPEIOTBpa-
LIEHUS €TO IIUTOCTATHYECKOTo JIeHCTBUA Ha BBOJIUMBIE IIpe-
naparsl.

Jns pa3paboTKy Mozesiu ObUIH B3ATHI 3 KpouuKa (6 1i1a3).
ITo pesynbraraM M3MepeHHUS POTOBHUIBI IITAHTCHLIUPKYIEM
OBUTH OTOOpPaHBI KPOJIHMKH C OAMHAKOBBIM JHAMETPOM POTO-
BUIIbI, KOTOpBIH cocTaBuia 10 MM. Kaxomy *knBOTHOMY OBI-
J1a BBITIOJTHEHA MMaXUMETPHsI Ha YJIBTPA3ByKOBOM MaXHUMETpPE
Ocuscan ¢upmbl Alcon. 3ateM cMoIenupoBaHa AUCTPOPHS
poroBuubl. [y MPUrOTOBIEHUS UCXOIHOI'O HCIBITYEMOTO
pacTBopa HCIOJIB30BaIN (IAKOH Ipenapara, cogepiKaluil
2 mr mutomunmHa C. Conepxumoe (iakoHa pacTBOPSUIM B
5 MU BOAB! OYMIIEHHON (KOHLEHTpauus MutomuinHa C —
0,04%). DxcroHMpOBaHHE Ha POTOBHIE IIa3a KpyXKKa
¢unbTpOBaNBHON OyMaru NpPOBOAUIU C Pa3INY-HBIMHU
untepBasiamu Bpemenu: 0,5; 1, 2, 3, 4 unu 5 mun. [loc-ne
9KCIIOHUPOBAHUS KPY)KOK IIOMEIIAN B BHAJIKY 00BEMOM
20 MII ¥ TEpMETUYHO 3aKPBIBAIH PE3MHOBON MpoOkoii. B
Ka)K]Tyt0 BUAJIKy OJTHOM MUIIETKOM 1 Kitacca o0aBisiiy 2 MIT METH-
JIOBOTO CIMpTA. 3aTeéM BUAJIKM MOMELIAIu Ha 5 MUH Ha Y3
6anro. KonmnyectBeHHoe omnpeneneHue muromunuaa C B
o0pasiax MpOBOAMIH, HCIIOJIB3YS KUIKOCTHYIO XPOMATO-
rpaduio ¢ AMOAHOMATPUYHOI HeTekimeil. B kauecTBe pasae-
JISIOIIEH KOJIOHKU HCIIONB30BaM KOJOHKY C OKTaJeLUICHU-
JIUIBHOM MPUBHUTOM (a3oi, uMerome# 3-KpaTHOE SHIKUITH-
poBaHue. B kauecTBe aHATUTUYECKOH JUIMHBI BOJTHBI UCIIONb-
30BaJid MakcUMyM nontoueHus muromuriyaa C npu 360 HM,
YTO 00ECHEeUMIIO JOCTATOUHO BBICOKYIO CEIEKTHUBHOCTH CHT-
Haja B COYETAaHUHM C HU3KUM IOPOTOM OOHApYyKEHHUsS Be-
mIecTBa B pobax. DIMOUPOBAHUE TIPOOBI TPOBOIUITH, HCITOIb-
3ysl TPaJIMCHTHBIN peXUM AJis ABYX (pa3 — alleTOHUTpUiIa U
¢docdarnoro OydepHoro pacteopa (pH 3,0) ¢ koHIeHTpa-
ouel HOH-TIAPHOH N0OAaBKM — TeNTaHCYIb(pOoHATa HATPUSI —
0,01 M. Cxopoctb nuddysun (v) cocraBmia 19,98 Mxr B Mu-
HyTy. Takum oOpa3om, Bpems BbIBeJeHUsI MUToMUlIMHA C
COCTaBHT 26,2 4.

MoxHO czenarh BBIBOJ, YTO NMPUMEHEHHE KPHOKOHCEp-
BUPOBAHHBIX KJETOK IMyHOBHHHOW KPOBM ONpaBIaHO IPHU
OKOHYAaHHH JIAHHOTO INEepHoja BPEMEHH.
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The most reasonable model of limbal insufficiency of
regional stem cells is the model with the use of 0.04% MMC
application to the limb area. However it is known that MMC
cytostatically affects the cornea cells and cryopreserved blood
cells. So for investigation it is necessary to know the time of
removal of the preparation from animal cornea, to adapt
this model for the obtaining of the most significant results
and for prevention of its cytostatically influence on the
injected preparations.

To develop the model 3 rabbits (6 eyes) were used.
According to the results of the cornea measurements with
the caliper there were selected the rabbits with the same 10 mm
diameter of cornea. Also each one underwent the pachy-
metry with ultrasonic pachymeter Ocuscan (Alcon). Later
the cornea dystrophy was simulated. For the preparation of
an initial experimented solution the flask of preparation
containing 2 mg of mitomycin C was used. The content of
flask was dissolved in 5 ml of purified water (mitomycin C
concentration was 0.04%). The exposure of filtrated paper
circle was carried-out on the cornea within different time
intervals, 30 sec, 1, 2, 3,4 and 5 min. After the exposure the
circle was placed into the 20 ml vial and closed hermetically
with a rubber plug. 2 ml of methyl alcohol was added with the
same pipette of the first class into each vial. Later the vials
were placed into the ultrasonic bath for 5 min. The quan-
titative determination of mitomycin C in the samples was
carried-out by means of the liquid chromatography with
the single diode-matrix detection. Octadecylsilic bonded
phase having the 3-fold endotyping was used as the di-
viding column. The maximal absorption of mitomycin C at
360 nm was used as the analytical wave length that provided
quite a high signal selectivity with the low detection limit of
the substance in the samples. The sample elution was
performed with the gradient regimen for two phases, ace-
tonitrile and phosphate buffer solution having pH 3.0 with
the concentration of ion-pair addition of 0.01 M sodium
heptanesulfonate. The diffusion speed (v) was 19.98 pg per
min. Thus the removal time of mitomycin C was 26.2 hrs.

It may be concluded that the application of umbilical
blood cryopreserved cells is expedient at the end of the given
time period.
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W3BecTHBIN (haKT MMMYHOMOZAYIUPYIOIIEH aKTHBHOCTH
CyOCTaHIUI JIUIMUIHOW MPHPOABI NIeNIaeT aKTyalbHBIM pa3-
PabOTKY TEXHOJIOTHIA UX OTYYSHHUS U3 ONOTOTUIECKH aKTHB-
HOTO TKAaHEBOT'O CBHIPbsl, B YACTHOCTH TKAaHM IUIALIEHTHI, JH-
HUJIHBIA cocTaB KOTOpOH 00ycIaBNIMBaeT OAUH U3 MEXaHU3-
MOB €€ UMMYHOCYIPECCHUBHOW akTHBHOCTH. Mcmomap3oBa-
HUE JUIA 3TUX 1eJIell KpUOTEXHOJIOTUH, B YaCTHOCTH METOIOB
KPHUOAKCTPAKIIMK, MMO3BOJISIET MUHUMHU3UPOBATh BIIUSHUE
psna moBpekAaromux (HakTOpoB HAa OHMONOTMYECKHU Mare-
puai, a Takke AupQPepeHIUPOBAHHO BHIIESIUTD JTHITUIHYIO
¢bpakuuro mwiatents! (JIOIT). B ocHOBE 0HOTO U3 MEXaHU3-
MOB peaJIu3alliu €€ aHTHAPTPUTHUUECKOI aKTUBHOCTH MOXKET
JIeKaTh CIIOCOOHOCTD JMITUAHBIX OMOMOJIEKYS BBICTYNATh B
POJIH SHIOTEHHBIX JIUTAHAOB SJIEPHBIX penenTopos T-KIeTok
U TakuM 00pa3oM BIHATH Ha MPOLECCH Mepudepuueckon
muddepenumposku 3¢dexropusix CD4*CD25™ — T-xieTok
¢ oOpa3oBanueM uHAyuupoBaHHbix CD4°CD25" — T-peryns-
TopHBIX KJIeTOK (T-per). Takum 0Opa3om, eI TaHHOH pa-
00TbI OBUTO H3YUUTH conepkanne CD4*CD25" — T-kieTok B
PETHOHATBHBIX TUM(ATHUIECKUX y3JaX KPBIC C aIbIOBAHT-
HBIM apTpuToM (AA) 1o u nocne Beaenus JIDII.

OKCIepUMEHTHI BBIIIOJIHEHBI Ha KpbICaX-CaMIaX JMHUU
Bucrap. AIbIOBaHTHBIH apTPUT WHAYIHUPOBAIH CyOILTaHTAP-
HBIM BBEJIEHHEM IMONHOro axbioBanTta Opeitnaa. JIunelnyio
(bpakIuo MIALEHTHl MOTy4ald METOJOM KPHOTEHHOTO MO-
nekynspHoro ¢pakuuonuposanus (KM®) u3 Tkanei mia-
LIEHTHl CBUHBH M BBOAWIH € 14-X 10 28-¢ CyTKH Pa3BUTHUSA
AA uepe3 eHb BHyTpUMbIIIeyHO B go3e 100 mr/kr. Ha 7,
14,21, 28,35 n42-e cyTku pa3BuTtus AA poBOANIOCH OTIpeE-
JeJIeHHe MacCchl U O0MIero KOJUYeCTBa KJIETOK B MOJKO-
JICHHBIX TUM(pATHIECKUX Y3JIaxX, a TAKXKe COACPIKaHUs CPEeTH
HUX CD47CD25" — knetok (T-per) MeTonom npsiMoil ©MMy-
HOQUIIOOpeCLeHINH ¢ Ucnoab3oBaHueM MAT (BD) k cTpyk-
typam CD4 (PE) u CD25 (FITC) Ha mpoTo4HOM TUTO(ITIO-
opumetpe (FACS Calibur, BD).

IToxazaHo BOIHOOOpa3HOE M3MEHEHUE M3YyYEHHBIX I10-
Kazarelel B JUHAMUKE pa3BUTHS AA, IPU ITOM, €CIU AJA
Macchl M OOIIETO KOJIMYeCcTBa KIETOK MAaKCUMAaJIbHbIE U3Me-
HEHHs HAOIONAINCh B OTBITHBIX MOJKOJICHHBIX JTHUM(aTH-
YECKHUX y3JIax, To u3MeHeHnue coaepxanus CD4*CD25"-kine-
TOK MMEJO MaKCHMaJbHYIO BBIPaXXEHHOCTb C KOHTpJaTe-
panpHOM cTopoHbl. B rpynme nedenus, nonydasmeit JIOII,
coaepkanne CD4*CD25"-KJ1eTOK U MX KOHIIEHTpAILUs B 00-
merd nonynsaunu CD47-KIIeTOK B OMBITHBIX JTUM(ATHUIECKUX
y3J1ax NPUOIMKAIUCH K KOHTPOJIBHBIM MOKa3aressiM K 42-M
cyTkam pazButust AA.

Takum obOpa3om, mokasano, uro JIDPIT cocobHa KOppH-
TUpOBaTh cojepkaHue T-peryasiTOpHBIX KJIETOK B PEruo-
HAJIBHBIX TUM(PATUYECKHUX Y3JIaX TPU pa3BUTHU AA, 4TO MO-
XKeT OOBSICHUTH OIMH U3 MEXaHU3MOB peai3aliy e¢ aHTH-
apTPUTHYECKONW aKTHBHOCTH.
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The known fact of immune modulating activity pos-
sessed by substances of lipid origin makes it topical to de-
velop the technologies for obtaining such substances from
biologically active tissue raw material, particularly, placental
tissues. Lipid composition of placenta determines one of
the mechanisms of placental immunosuppressive activity.
The use of cryotechnologies, particularly, the methods of cryo-
extraction, allows to minimize the influence of the number
of damaging factors on the biological material and isolate
the placental lipid fraction (PLF). One of the mechanisms of
its anti-arthritic activity can be based on the ability of lipid
biomolecules to act as endogenous ligands for T-cell nuclear
receptors and thereby to influence peripheral differentiation
of effector CD4*CD25 T-cells with generation of inducible
CD4*CD25" T-regulatory (T-reg) cells. Thus the aim of this
work was to study CD4*CD25* T-cell content in regional
lymph nodes of rats with adjuvant arthritis (AA) prior to and
after administration of PLF.

The experiments were performed in Wistar male rats.
Adjuvant arthritis was induced by subplantar injection of
complete Freund’s adjuvant. Placental lipid fraction was
obtained with the use of cryogenic molecular fractionation
(CMF) method from pig placental tissues and it was admi-
nistered from the 14" to the 28" days of AA development each
other day intramuscularly in the dose of 100 mg/kg. Mass and
total amount of cells in popliteal lymph nodes were determi-
ned to the 7%, 14™, 21%, 28" 35" and the 42™ day of AA, as
well as CD4*CD25" (T-reg) content by direct immunofluo-
rescence method with the use of mAb (BD) to CD4* (PE) and
CD25* (FITC) structures with flow cytometer (FACS Calibur,
BD).

It has been shown that the change of the studied para-
meters had an undulating pattern with maximum changes of
mass and total cell amount in the popliteal lymph nodes of
adjuvant treated paws while changes of CD4"CD25" content
were more pronounced in the contralateral lymph nodes. In
the treatment group received PLF the CD4*CD25" content and
their concentration in the total CD4* population in expe-
rimental lymph nodes approached the control parameters to
the 42" day of AA.

Thus, it was shown that PLF was capable to correct the
content of T-reg cells in the regional lymph nodes during
AA development and this fact can explain one of the mecha-
nisms of its anti-arthritic activity.
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W3y4yeHne maToreHeTHYECKUX MEXaHH3MOB MHpapKTa
MHOKapJia ¥ CO3/1aHue Ha 3TOH OCHOBE COBPEMEHHBIX METO-
JIOB JICUCHHS HEBO3MOXHBI O€3 aJJeKBaTHOW SKCIIEPHMEHTAITb-
HOW Mozenu.

enp paboThl — CpaBHHUTENBHBIN aHAN3 HEKPO3a MHUO-
Kap/a, MOJy4YeHHOTO IMyTeM IEepeBs3KU JIEBOW KOpOHApHOU
apTepuH M METOJIOM JIOKAJIbHONH KPHOJAECTPYKIHMH CEepALa.

Pa6ora npoBenena Ha 90 GeCOpPOAHBIX KpbICax Maccou
180-250 r. Mmemuveckuii Hekpo3 muokapna (HM) monemnu-
pPOBAJIM IyTEM MEXaHWYECKOW MepeBA3KH JIEBOW KOPOHAPHOU
aprepun. KproBo3aeiicTBue Ha CTEHKY JIEBOTO JKEIyI04YKa
IPOU3BOJMIN KPUOMHCTPYMEHTOM C JUAMETPOM amllIMKa-
TOpa 3 MM IIpH TemIepaType paboueii moBepxHoct —195°C
B Teuenue 15 u 30 c. Dnexrpokapauorpammsl (OKI') peruct-
PUpPOBaJIM U aHAIM3UPOBAJIM Ha anNapaTHO-IPOTPaMMHOM
xomiuiekce “Ilomucnexrp-12”. IIpukKU3HEHHYI0O MUKPOCKO-
IUYECKYI0 KapTHHY Ceplia OLIEHUBAIM C IOMOILIbIO KOH-
TakTHOro Mukpockorna JJIIOMAM K-1.

l'ucronoruueckre uccienoBaHUs MUOKap/a IPOBEICHBI
Ha 1,7, 14 n 30-e cyTku.

ITo nanusiM OKI" uccnenoBanus Ha 1-e CyTKuU mocie me-
PEBSA3KHU JIEBOIl KOPOHAPHOI apTepuu U KPHOBO3JEHCTBUSA
Ha cepaue B Tederne 30 ¢ BeIssBIIN Hanmmaue Q 3y0ma c sie-
Banuent cermenta ST B / v avL OTBEJICHUSAX, UTO CBUICTEILCT-
ByeT 0 (JOPMUPOBAHUM Y )KUBOTHBIX NIEPEIHEO0KOBOTO TPAHC-
MypalbHOTO HeKpo3a Muokapza. Ilpu 15-cexynaHom kpuo-
BO3/ICHCTBHU Ha ceple peructpupoBain Q 3y6er u oTpula-
TenbHbIN 3y0enr 7 B [ U avL OTBeAEHHSX, YTO YKa3bIBaeT Ha
HaJM4ye CyO3NUKapANaIbHOTO HEKPO3a B TeX JKe Tonorpadu-
YecKnuX 00JacTsaX cepaua.

O01acTh U CTENEeHb NeCTPYKTHBHO-BOCIIATUTEIBHBIX H3-
MEHEHUH B MHOKapJe IPHU MOAEIUPOBAHUU PAa3TUUYHBIMU
cniocobamu HM noaTBepskaanuch Npu ucciaeJ0BaHUU THCTO-
JIOTHYEeCKUX TpernaparoB. [Ipu aToM GpopMUpoBaHUE cCoeIu-
HUTEIHHOTKAHHOTO pyOIa 1mociie KPHOASCTPYKIHU Cepia
MPOUCXOJUIIO Ha 5—7 CYTOK OBICTpEe, YeM I1OCIIC MEPEBIA3KU
KOPOHapHOU apTepHH.

BnepBbie mpuMeHeHa MPHKU3HEHHAsT MUKDPOCKOIIHS
MHUOKap/ia JUIs OLIEHKH 30HbI HEKP03a, COCTOSIHUS ITOTPAHNY-
HBIX 30H M Y4aCTKOB Cepllia, YAAJCHHBIX OT MeCTa IOBPEeX-
JeHusl.

IepeBsi3ka JIeBOI KOPOHAPHOH apTepHU PHBOIMT K (Pop-
MHUPOBAHHUIO Y JKUBOTHBIX MEPEAHEOOKOBOTO TPaHCMYpallb-
HOTO HeKpo3a MHoKapna. Kpuoxupypruueckuii Mmertoq mMoze-
JIUPOBAHUS MTO3BOJISIET JOCTATOYHO HAJIEKHO NMPOTHO3UPO-
BaTh 30HY U CTEIEHb IOBPEKICHUS CEPACYHON MBIIIIBI IPU
3a/IaHHBIX TapaMeTpax KpUOBO3ACHCTBUSL ¢ (pOopMHUpPOBa-
HHEM KaK CyO3IHIKapAUaIbHOTO, TaK U TPAaHCMYPaIbHOTO HEeK-
po3a Muokapna. [Ipu KpHOXUPYpPrudeckoM MeToAe MOJAEINIHU-
poBaHus GopMHpOBaHKHE 30HBI HEKPO3a M COCIHHUTEIHHO-
TKaHHOTO pyOlla MPOHUCXOIUT B Oojiee paHHHE CPOKH.
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The studying of pathogenetic mechanisms of myocardial
infarction and development of current methods of treatment
on the base of this studies are impossible without adequate
experimental model.

The research aim was a comparative analysis of myocar-
dial necrosis, obtained by ligature of left coronary artery
and cardiac local cryodestruction method.

The work was carried-out in 90 breedless rats of 180—
250 g. Myocardial ischemic necrosis (MN) was modeled by
mechanical ligature of left coronary artery. Cryoeffect on
left ventricular wall was performed with cryoinstrument of
3 mm applicator diameter under operating surface tempera-
ture —195°C for 15 and 30 sec. Electrocardiograms (ECG)
were recorded and analyzed with hardware and software
complex “Polispektr-12”. Vital microscopic cardiac pattern
was estimated with contact microscope LYUMAM K-1.

Histological examinations of myocardium were carried-
out by the 1, 7, 14 and 30™ days.

According to the data of ECG by the 1* day after ligature
of left coronary artery and cryoeffect on heart for 30 sec we
revealed the presence of Q deflection with a rise of ST
segment in [ and avL leads testifying to the formation of
anteriolateral transmural necrosis of myocardium in animals.
Under 15%"-second cryoeffect on heart Q deflection and
negative T deflection in [/ and avL leads pointing to the
presence of sub-epicardial nec-rosis in the same topographic
cardial regions were recorded.

Region and level of destructive-inflammatory changes
in myocardium during MN modeling with different methods
were verified by analysis of histological preparations. It
was shown that the formation of connective tissue cicatrix
after cardiac cryodestruction took place in 5-7 days more
rapid than after ligature of coronary artery.

In our study firstly was applied vital microscopy of myo-
cardium to estimate necrosis zone, state of boundary zones
and cardiac areas distant from injury.

Ligature of left coronary artery results in the formation
of anteriolateral transmural necrosis of myocardium in ani-
mals. Cryosurgical modeling method enables quite reliable
predicting of zone and injury rate of myocardium at certain
parameters of cryoeffect with formation as sub-epicardial
and transmural necrosis of myocardium. At cryosurgical
modeling method the formation of necrosis zone and
connective-tissue cicatrix takes place in earlier terms.
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BuKOpUCTaHHSA KPiOKOHCEPBOBAHOIO €KCTPAKTY MAALEHTU B KOMMAEKCHOMY

AiKYBaHHi MOAarpMYHOrO apTpuTy y XBOPUX 3 OXMPIHHSAM

A.A. KanyctaHcbka, B.M. XKaan, B.I. Wenitbko, A.A. YEAIBIAI
Buwmii AepxxaBHMA HaBYaAbHMA 3akAaA  YKpaiHu «YKpalHCbKa MeAM4yHa CTOMaToAOridyHa akasemisi», M. [loaTaBa

Application of Cryopreserved Placenta Extract in Combined Treatment
of Gout Arthritis in Patients with Obesity

A.A. KapustyaNskA, V.M. ZHDAN, V.l. SHEPITKO, A.L. CHELISHVILI
Ukrainian Medical Stomatological Academy, Poltava, Ukraine

VYeminrHui po3BUTOK KIIITHHHUX TEXHOJIOTIH B CBITI Ja€e
MiICTABY PO3PaXxOBYBATH HA IMOSBY B MalOyTHHOMY HOBHX
e(eKTUBHUX METOMIB AJS JIIKyBaHHS Pi3HUX 3aXBOPIOBAHb
[Pst6unun B.E., 2010].

Harri rocmiikeHHs TPOBOIMIIMCH Ha 0a3i MOJIKIIHIYHOTO
BigninenHs [lonTaBchkol oOiacHOI KIIIHIYHOT JIiKapHi Ta
MonTascwkoi ¢inii JAIT “MHII kpiobiosorii i KpioMeTUIIMHA
HAH, AMH ta MO3 Vkpainu”. ITi ciocTepeXeHHsIM 3HaX0-
nunock 107 4ONOBiKiB, XBOPHX HA MOJATPHYHHUN apTPHUT 3
OXXHMPIHHSIM, BikOM Bij 32 10 73 pokiB BKIItOUHO. Bei mariienTn
Oynu posmnojineni Ha aBi rpynu. [lepiry rpymy ckmamu 52
XBOPHX Ha MOJArPUYHUN apTPUT 3 OKHUPIHHAM, SIKHM KpiM
6asucHol Tepariii gogatkoBo BBoxwin “Kpiomemn — Kpioekc-
tpakT mianentu” (KKEII). [Ipenapar KKEII sBnsie co6oro
piaky ¢paxuiro 3 maneHTy (06’em 1,8 Mi1), BUTOTOBICHUH B
TactuTyTi pobaeM kpioGionorii i kpiomeaunuuun HAH
Vkpainu (M. XapkiB). [Ipenapar B acenTHYHHX yMOBaX BBO-
JIWIA BHYTPILTHBOM s130B0 B 71031 1,8 mu1 1 pa3 Ha no0y, yepes
NeHb, Tpuyi. J[o Ipyroi rpymu, SIKUM MPOBOIMIN BUKIFOUHO
OasucHy (papmakorepariro, BBIHIUIM 55 XBOpHUX Ha Mmojar-
PHYHUI apTPUT 3 OKUPIHHAM. BCiM marieHTaM miciis TKaHUH-
HOI 1 KJIITHHHOI Tepamii peKOMEHIO0BaHO TOTPUMYBATHUCS
nietu Ne6—8 3a IleB3nepom. [l Bu3Ha4eHHs e(PEKTUBHOCTI
JIIKYBaHHSI OI[IHIOBAIM KJIIHIYHI JIaHI Ta pe3yJbTard Jiabopa-
TOPHUX METOMIB JIOCIIJLKEHHSI.

CrHocTepe)XeHHs 3aCBiIUMIH, 10 KOMIUICKCHE JTIKyBaHHS
13 3actocyBanusiM KKEII Mae cyTTeBi niepeBaru B MOPiBHSIHHI
3 TPaAUIIiHUM, a came: cepell XBOPUX | TPpyIH MO3UTHBHUIMA
KIHIYHUE edekT nocsarayTo y 97,2 % BuUmankax, a cepej
XBOPUX 2 TPYIH, IKUM MPOBOMIN CTAHIAPTHY TEPAIIiio — Y
94,8% Bunanxax. KiiniuHe mokpalieHHs y XBOPUX Ha I10Jar-
PUYHHH apTPUT MPOSBILIOCH 3MEHIICHHSIM JIedopMariii Ta
nedirypartii cyrno6iB, BiJTHOBJICHHSIM M’S30BOT CHJIH, 3MCH-
IIEHHAM 00JII0 B cyIio0ax, 110 OLiHIOBaIM 3a Kaioo BAIIL.
B pe3ynbraTi KOMIIEKCHOTO JIIKYBaHHS i3 3aCTOCYBaHHAM
KKEITy 19,23% xBopux BiJHOBJIEHa HOpMaJIbHA Maca TiJa, a
80,77% xBopux jgocsaru ii cTabinizarii. Pa3om i3 KIiHIYHHUM
MOKpAalICHHAM 3a(iKCOBAHO MO3UTUBHY JMHAMIKy jabopa-
TOPHUX MOKa3HUKIB aKTHBHOCTI Ipolecy. A came, y XBOpUX
1 Tpymu BXKe MiCIIst APYTOro BHYTPIIHEOM  SI30BOTO BBEICHHS
npenapary KKEII crioctepiraaoch OUIbII CTPIMKE 3HUKEHHS
PiBHS CE4OBO{ KUCIIOTH, TOPiBHIHO 3 TOKa3HUKAMH Y XBOPHX
2 rpynu. BonHodac i3 3HMKEHHSIM PiBHSI CE4OBOi KHCIOTH
JOCSTIIA KOPUTYBaHHS aHIPOTEHHOTO THCOAaHCy IUITXOM
HOpMaJTi3allii MOKa3HUKa PIBHS TECTOCTEPOHY KPOBI.

BcraHoBIIEHO, 110 KOMIUIEKCHE JIIKYBaHHS 3aroCTPEHHS
MOarPHYHOTO aPTPHUTY Y XBOPUX 3 OXKHUPIHHIM MPH BHUKO-
puctanni npenapary KKEII noctoBipHO NpU3BOAUTH 10
KOPUTYBaHHS aHIPOTEHHOT0 MucOajaHcy HUIIIXOM HOpMa-
nizanii piBHA TECTOCTEPOHY KpOBi, OiNbII AMHAMIYHOTO
3MEHILICHHS PiBHS CEYOBOi KUCIOTH 3abe3nedye 3HaYHE
MOJIIIICHHS (YHKI[IOHATBHOI aKTHBHOCTI CyIJIO0iB, JOCTO-
BipHY cTabii3allifo Macu 3 HACTYIHOIO 1l HOpMai3alli€o.
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Successful development of cell technologies in the world
provides the conditions for appearance in future of new ef-
fective methods to treat different diseases [Ryabinin V.E.,
2010].

Our studies were performed at the base of Polyclinical
Department of Poltava Regional Clinical Hospital and Pol-
tava Branch of State Enterprise “Interdepartmental Scientific
Center for Cryobiology and Cryomedicine of the National
Academy of Sciences, Academy of Medical Sciences and
Ministry of Health Care of Ukraine”. Under monitoring there
were 107 men, suffered from gout arthritis with obesity, aged
from 32 to 73 years inclusive. All the patients were divided
into two groups. The first one comprised 52 patients with
gout arthritis with obesity, who were additionally to basic
therapy introduced with “Cryocell — Placental Cryoextract”
(CPCE). The CPCE preparation is the liquid fraction from
placenta of 1.8 ml volume, produced at the Institute for
Problems of Cryobiology & Cryomedicine of the National
Academy of Sciences of Ukraine, Kharkov. The preparation
under aseptic conditions was intramuscularly injected in a
dose of 1.8 ml once within 24 hrs, in a day, thrice. Another
group with just traditional basic pharmacotherapy comprised
55 patients with gout arthritis and obesity. All the patients
after tissue and cell therapy were recommended to keep the
Pevzner diet N6—8. To examine the efficiency of treatment
there were assessed clinical data and results of laboratory
methods of investigation.

The observations have shown that the combined treat-
ment with CPCE has significant advantages if compared
with traditional ones, namely among the patients of the 1*
group a positive clinical effect was achieved in 97.2% cases,
and in 94.8% among the patients of the group 2 with the
standard therapy. Clinical improvement in the patients with
gout arthritis was manifested in a reduced deformation and
defiguration of joints, recovery of muscular strength, decreased
pain in joints, assessed according to the VAS scale. As a re-
sult of complex treatment using CPCE in 19.23% of patients
there was recovered a normal body mass and 80.77% of pa-
tients stabilized it. Together with clinical improvement there
was fixed a positive dynamics of laboratory indices of the
process activity. Namely, in the patients of the group 1 alrea-
dy after the second intramuscular injection of CPCE prepara-
tion there was observed more rapid decrease of the level of
uric acid if compared with the indices for the patients of
group 2. Simultaneously with the reduction of the level of
uric acid we achieved the correction of androgenic misba-
lance by means of normalization of testosterone level in blood.

It has been established that complex treatment of aggra-
vation of gout arthritis in the patients with obesity using
CPCE preparation statistically and significantly leads to the
correction of androgenic misbalance by normalizing the tes-
tosterone level in blood, more dynamic reduction in the
level of uric acid, provides a significant improvement of
functional activity of joints, statistically significant stabi-
lization of the mass with its following normalization.
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MenTnAHbIA COCTaB KOXM KPbIC NMPU XOAOAOBO#H TpaBme

M.I'. Becnanosa, E.O. BoraTbiPEBA
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHsl, r. Xapbkos

Peptide Composition of Rat Skin During Cold Trauma

I.G. BespaLova, E.O. BOGATYREVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

PerynaropHble HENTHIBI UTPAIOT YPE3BBIYANHO BaXKHYIO
POJBb B HOAZEPKAHUK TOMeocTasa opranusma. JIiroboe oTkio-
HEHHE OT HOpPMAJIbHOTO ()YHKIMOHHPOBaHHS TKaHU, OpraHa
WM OpTaHM3Ma JIOJDKHO COIPOBOXAATHCS U3MEHEHHUEM MO-
JIEKYJIIPHO-MACCOBOIO PAaCIpeAeNICHNs ENTHIOB KaK Ha MECT-
HOM, TaK M Ha OPTaHMU3MEHHOM YyPOBHE.

Lenbro qaHHOM pabOTH! OBUIO M3y4YEeHHE ENTUIAHOTO COC-
TaBa CHIBOPOTKU KPOBH U KOXKH KPBIC IIPU XOJIOI0BON TpaBMe
U BIMSHUA HA HETO BBEJECHUS )KUBOTHBIM DKCTPAKTOB KPUO-
KOHCEPBHUPOBAHHBEIX ()ParMEHTOB OPraHOB.

DKCTIEpUMEHTHI POBEACHBI B COOTBETCTBUU C “O0mmmu
MPUHIMIIAMH SKCIIEPHMEHTOB Ha JKHBOTHBIX’, 0J00pEHHbI-
mu III HanmonanbHeIM KoHrpeccoM mo 6uostuke (Kues,
2007 r.) 1 coracoBaHHBIMHU ¢ NojokeHussMu “EBpomneiickoit
KonBeHnuu o 3amure M03BOHOYHBIX KUBOTHBIX, KOTOPHIE
HCIIONIB3YIOTCS B OKCIIEPUMEHTANBHBIX M APYTUX Hay4HbIX
nensax” (CrpacOypr, 1986 1.).

Okctpakt cene3eHku cBuHei (OCC) U HKCTPAKT KOXKHU
nopocst (DKII) momyyann 13 KpUOKOHCEPBUPOBAHHBIX (hpar-
MEHTOB CEJIE3eHKU CBUHEN M KOXKU MOPOCHT, a SKCTPAKTHI KO-
KM KPbIC — U3 M3MEIBYCHHBIX YYacTKOB, NMPHJIETAIOMINX K
30HE TPaBMBbl, IyTeM MX MHKYyOHpOBaHUSA B (HU3UOJIOTH-
geckoM pactBope 60 MuH. [TomydeHHbIH SKCTPaKT (UITBTPOBATH
7 OCBOOOXITAJI OT TEPMONAOMIBHBIX OEIKOB.

B pabote ObulM HCHONB30BaHBI 0ECHOPOAHBIE KPBICHI
maccoit 190220 r. Xononosble TpaBMbI HAHOCUIINCH Ha HApYXK-
HYIO MOBEPXHOCTH Oeipa MEIHBIM AlIUTUKATOPOM THaMeET-
pom 10 MM, OXJTaXKAEHHBIM B JKUIKOM a30T€, BPEMs SKCIIO3H-
11K — 60 c. DKCTPaKThl BBOAWIN BHYTPUOPIOMINHHO 10 1 M1
OJIMH pa3 B CyTKU Ha MIPOTSHKCHUU BCETO SKCIIEPUMEHTA (KOH-
nentpanus nentuaoB 100 Mkr/mit). KOHTPONIBHBIM JKHBOT-
HBIM BBOAWIIM 110 1 MIT pu3nonoruygeckoro pactsopa. s on-
peleneHust MONEKyIIpPHO-MacCOBOTO paclpeie/ieHus] eNTu-
JIOB UCIIONIB30BAId METOJ BBICOKOA()()EKTUBHOM rebIpoHu-
Karomei xpomMarorpadum.

[Ipu u3ydeHHnu 10303aBUCHMOTO BIIMSHHUS BBOJMMBIX JKH-
BoTHBIM DCC u DKII (no3a nentumor 1000, 100, 10 u 0,1 Mkr)
Ha INEeNTHIHBII COCTaB CBIBOPOTKH KPOBHU U KOXKH KPBIC YCTa-
HOBJIEHO, YTO MAaKCHMaJIbHbl€ U3MEHEHUS B MOJEKYISIPHO-
MacCOBOM paclpeieseHuH MEeNTUI0B HaOII0JalTcs MpU
BBEICHHUH >KMBOTHBLIM IEeNTHI0B B f03¢ 100 MKT

ITpy n3ydyeHun 3aKUBICHUS XOJIOAOBBIX PaH KOXHU OBLIO
ycraHoBieHo, yTo npu BBegeHnu ICC wnu IKII nabnrona-
€TCsl yBEIMUICHUE CKOPOCTH 3)KUBIICHHS PaH U B OoJiee paH-
HHE CPOKH MPOUCXOJUT HOpMaIU3alus NENTUIHOTO COCTaBa
9KCTPAKTOB KOXKH IO CPABHEHMIO C KOHTPOJIEM.
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Regulatory peptides play an overwhelmingly important
role in maintenance of organism homeostasis. Any deviation
from normal function of tissue, organ or organism must be
accompanied by the change of molecular-mass distribution
of peptides as at the local and organism levels.

The aim of this work was the investigation of peptide
content of blood serum and rat skin after cold trauma and
its dependence on injection into the animals of extracts of
frozen-thawed organ fragments.

The experiments have been carried-out according to the
General Principles of Experiments in Animals approved by
the 3" National Congress on Bioethics (Kiev, 2007) and
agreed with the regulations of European Convention on
the Protection of Vertebrates Used for Experimental and
Other Scientific Purposes (Strasbourg, 1986).

Pig spleen (PSE) and piglet skin (PISE) extracts were
obtained from frozen-thawed pig spleen fragments and
piglet skin by their incubation in physiological solution for
60 min, as well as rat skin extracts from fragments of the
areas, adjoining the trauma zone. The derived extracts were
filtrated and cleared from thermolabile proteins.

Breedless rats of 190-220g were used in the work. Cold
traumas were applied to outer surface of thigh with copper
applicator of 10 mm diameter cooled in liquid nitrogen, expo-
sure time was 60 sec. The extracts were intraperitoneally in-
jected with 1 ml once a day during the whole experiment
(peptide concentration 100 mg/ml). Physiological solution
(1 ml) was injected into the control animals. For determina-
tion of molecular-mass peptide distribution there was used
the highly effective gel-penetrating chromatography.

During the studying of dose-dependent influence of
injected PSE and PISE in animals (peptide dose was 1,000,
100, 10 and 0.1 mg) on peptide content of blood serum and
rat skin it was established that maximal changes in mole-
cular-mass peptide distribution were observed after the in-
jection of peptides in animals in dose of 100 mg.

The investigation of cold skin trauma regenerative pro-
cess showed that injection of PSE and PISE resulted in the
increase of regenerative process rate and more rapid nor-
malization of skin extract peptide content comparing to the
control.
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Mexanu3mbl (popMmUpPOBaHMS NPOTUBOBUPYCHOW PE3UCTEHTHOCTU MOCAE BBEAEHMS
npenapata “Kpuoueaa-Temokopa”

O.10. KoxuHa, E.C. OHaceHko, H.A. boHaaPoBMY, A.H. TOAbLIEB
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Formation Mechanisms of Antiviral Resistance after Injection of Preparation

“Cryocell-Hemocord”

O.Yu. KozHyNA, YE.S. Onasenko, N.A. BonpArROVICH, A.N. GOLTSEV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

U3 Bcex M3BECTHBIX BHPYCOB, BHI3BHIBAIOIUX HH(EK-
LMOHHBIE 3a00JIeBaHUsI BEPXHUX JbIXaTEJIbHBIX IyTeH, ca-
MBIM PAaCHpPOCTPAaHEHHBIM SBJsIETCS Bupyc rpumnmna. Ha 6aze
WITKuK HAH VYkpaunns! 65u1 pazpaboran npenapar “Kpuo-
nesnt-I'eMokopn”, pencTaBisIFoniid co00i KPHOKOHCEPBH-
POBaHHYIO CYCIIEH3UIO AIPOCOJEPKAIIUX KIETOK KOPAOBOU
KpOBM YeJ0BeKa B ayTOJOTMYHON muasme. B npeasapu-
TEJIBHBIX UCCIIEAOBAHUAX ObliIa 0OHapYKeHa IPOTUBOBUPYC-
Has aKTUBHOCTB IIperapara 1o OTHOLIEHHIO K BUPYCY TpHIIIa
B DKCHEPUMEHTaxX in vitro u in vivo. OIHaKO MEXaHU3MBI
peanu3anyy Takoro poja aKTUBHOCTH Iperapara OCTaIOTCs
JI0 KOHIIa HE BBIICHEHHBIMH.

Ienpto manHOW pabOTHl OBLIO W3ydeHUE (YHKIIHO-
HAJILHON aKTHBHOCTH KJIETOK MOHOIMTApHO-(harouuTapHoi
cuctembl (M®C) Ha 5KCHIEPUMEHTAJIBHOW MOJEIH BUPYC-
HOH mH(peKkuun (Tpumma) y Mblel mocjie NPeBEeHTUBHOTO
BBeneHus npenapara “Kpuonemn-I'emoxopna™.

B skcnepumeHTe OBLIM HCIOIB30BAaHbI MBI JTHHUU
Balb/C maccoii 1820 r. JKuBOTHBIX pa3fenuiy Ha 3 rpymiisl
(n=10): 1 — mpImm, KoTopeIM npenapar “Kpuouemt-I'emo-
KOpa” BBOIWJIH 33 6 MECSIEB 10 HHPHUINPOBAHUS BUPYCOM
rpunmna mwramMma A/Bukropus B LD s 2 — MBIIIH, KOTO-
PBIM 32 6 MecAIeB 10 HHGHUIMPOBAHUS BUPYCOM T'PHUIINA TIpe-
BEHTHBHO BBOAMJIHN (PU3MOJIIOTUYECKHIA pacTBOP (KOHTPOIIB);
3 —HMHTaKTHBIE MBIIIH, KOTOPHIM 32 6 MeCSIIeB BBOAWIM IIpe-
napat “Kpuonenn-I'emokopa” 6e3 nocienyromero nHpuIm-
posanus. llltamm Bupyca rpunna A/Bukropus (H,N,) umen
reMarnIoTHHUPYIOmUH TUTp 1:512, nHGEKIMOHHBIN TUTD —
10*LD,,,. Hpemapar “Kpuonenn-I'eMokopa” BBOIMIN HHT-
paHa3anpHO 1o 0,05 mir/Mbits (6 + 2X10°kinerok). Y mpireit
BCEX OIBITHBIX I'PYII OLIEHUBaN cocTossHue KineTok MPC ne-
puroneansHo# nonocty (I1IT) Ha 2 u 7-e cyTKu.

[IpeBenTuBHOE BBeneHue npenapara “Kpuonemn-I'emo-
KOpA” MHTAKTHBIM >)KUBOTHBIM HE BIIUSJIO HA AKTUBHOCTH MO-
HOIIUTOB ¥ HECKOJBKO MOBBIIIAJO aKTUBHOCTH MaKpoQaros.
B xoHTponbHO# rpynne ormeuanack 100% rubenp KMBOT-
HBIX K 10 cyTkam. [Ipu 3TOM OlleHKa (YHKIIHOHAIBHOTO COC-
TostHUS KieTok M®DC co 2 10 7 cyTOK BbIsIBHJIA YTHETEHHE
axtuBHOCTU MOoHOLMTOB I1IT 11 He3HaUUTENBHOE €€ MOBBILICHNE
y Makpodaros. ITocne 3apaskeHHsI BUPYCOM I'pUIIIA >KHBOT-
HBIX, KOTOPBIM IIpeIBapuTeNhHO ObLT BBeeH “‘Kpuomem-I'emo-
KOpA”, 0TMEYaIOCh MOBBIIICHUE (PYHKIUOHATBHON aKTHB-
HOCTHM MOHOLIUTOB €O 2 MO 7 CYTKH IOcie HHOUIMPOBAHMUS,
a MoKa3aTelu aKTUBHOCTH MakpodaroB MbIIIel MOBBIIIA-
JIUCH KO 2 CyTKaM I0CJIe 3apakeHUs] BUPYCOM T'PHIIIA U BO3B-
palanyuch K UCXOJHBIM BEJIMUMHAM K 7 CyTKaM.

TaxuM o0pazoM, Ipu Pa3BUTHH BUPYCHOW MH(EKLUH B
OpraHu3Me Mbllel Ha ¢oHe NpenBapUTEIbHOTO BBEICHUS
npemnapara “Kpuonemi-I'emokopn” Habtoganach CTUMYIIS-
st parorUTapHON aKTHBHOCTH ITOMYJIIINH KJIETOK, OTBEYAIO-
el 3a pa3BUTHE HecHeru(uIeckoro HUMMYHHOTO OTBETA.
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The most wide-spread of all known viruses caused infec-
tive diseases of upper respiratory tracts is the virus of in-
fluenza. At the IPC&C of the NAS of Ukraine there was
developed the preparation “Cryocell-Hemocord”, the cryo-
preserved suspension of human cord blood nucleated cells
in autologous plasma. In previous investigations there was
found the preparation antiviral activity against the virus of
influenza in the experiments in vitro and in vivo. However,
the mechanisms of such activity preparation remain unclear.

Research aim was to study the functional cell activity of
monocyte-phagocyte system (MPS) in experimental model
of mice viral infection (influenza) after preventive injection
of preparation “Cryocell-Hemocord”.

Balb/C mice of 18-20 g mass were used in the experiment.
The animals were divided into 3 groups (n = 10): 1 — mice
injected with the preparation “Cryocell-Hemocord”
6 months prior to infection by influenza A/Victoria virus
strain in LD, .; 2 — mice injected with the physiological
solution 6 months before infection by influenza virus (the
control); 3 — intact mice injected with the preparation
“Cryocell-Hemocord” 6 months before examination without
following infection. Influenza A/Victoria (H,N,) virus strain
had hemagglutinating titre 1:512, infective titre was 10*LD _ .
The preparation “Cryocell-Hemocord” was intranasally
introduced per 0.05 ml/mouse (6 £+ 2x%10° cells). The state of
MPS cells of peritoneal cavity (PC) in all the experimental
mice were evaluated in the 2" and 7% days.

Preventive injection of the preparation “Cryocell-Hemo-
cord” into intact animals did not affect the monocyte activity
and slightly increased the macrophage activity. Animal
death of 100% was noted in the control group to the 10™
day. Moreover, the evaluation of MPS cell functional state
from 2 up to 7 days revealed the suppression of PC monocyte
activity and the insignificant increase of macrophages. The
animals previously injected with “Cryocell-Hemocord” were
later infected by the influenza virus and there was noted
the rise of monocyte functional activity from 2 up to 7 days
after infection and the indices of mice macrophage activity
increased to the 2™ day after infection by influenza virus
and returned to the initial indices to the 7% day.

Consequently, the development of viral infection in mice
organism after the preliminary injection of the preparation
“Cryocell-Hemocord” was accompanied by the stimulation
of cell population phagocytic activity responsible for the
development of non-specific immune response.
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Renewal of Degeneratively Changed Intervertebral Disc Cartilage after Non-Injectional
Introduction of Multipotent Mesenchymal Stromal Cells

M.S. TukHTA, N.A. VoLKkOVA, YE.l. GONCHARUK,|V.l. GRISCHENKO|

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

Ienb uccnenoBaHus — OLEHKA TEPAIEeBTHYECKOrO IOTEH-
Uana MYJIBTHUIIOTCHTHBIX ME3C€HXUMAIbHBIX CTPOMAIBHBIX
knerok (MCK) npu nereHepaTHBHO-TUCTPOPHUECKOM OB~
PEXIEHUH XPAIMIEBOW TKAHH MEXITO3BOHKOBBIX JUCKOB
(MILLD).

HccnenoBanue NpoBeJeHO Ha B3POCIBIX KpbICax-caMIlax
maccort 350—400 1, y KOTOPBIX MOAEIHPOBATIOCH KOMIIPEC-
CHOHHOE JIeTeHEepaTHBHO-TUCTPOPUIECKOE TTOBPEXKICHUE
Ce,, - Ha 60-¢ CyTKH JKMBOTHBIM SKCIIEPUMEHTAIBHOM TPyYII-
nbl (n = 14) B 30ny medekra eroguau 0,5x10° MCK Ha
KOJUIaT€HOBOH I'yOKe, KOTOPYIO YKJIa/bIBaJi Ha MOBPEXK/CH-
Hbeiit MITJ] B copMUpOBaHHOE M3 MSATKHUX TKaHEH XBOCTa
noxe. KOHTposbHBIM )KUBOTHBIM (n = 14) TakuM ke 00pazom
BBOAMIICS (hruzmnonorndeckuid pacteop NaCl. U3 ombita xu-
BOTHBIX BbIBO MM Ha 30 1 60-¢e cyTku nocine tepanuu. OeH-
Ky 3¢ dexruBHOCTH BBeneHuss MCK nmpoBoauiiv ¢ HOMOMIIBIO
cnupaibHOi kommbroTepHol ToMorpaduu (KT) u rucrono-
T'MYeCKUX METOAOB uccienosanus. Pabota npoBeneHa B co-
OoTBeTCTBHH C “OO0IUMHU MPUHIMIIAMH 3KCIEPUMEHTOB Ha
KUBOTHBIX’, omoOpenHbME 111 HanmoHanpHBIM KOHTpeccoM
no 6uostuke (Kues, 2007 r.).

ITo nannubmM KT Ha 30-e cytku mocine BBenenus MCK
YETKO ONPEAENSIOCH YBENMIEHHE BEICOTHI CC,, ,\ TIO CPaBHE-
o ¢ kortpoineM (0,7 + 0,03 u 0,5 + 0,04 MM coOTBETCTBEH-
HO). Ha 60-e cytku Bbicota MIIJ] mocTurana HOpMaJbHBIX
pa3MepoB, XapaKTePHBIX AJIs )KUBOTHBIX TaHHOM BO3pacTHOM
rpynmst (1,0 = 0,06 mm). B To e Bpems 3HadeHHE JaHHOTO
IoKasareliss B rpynie KOHTpoJs cocraBuio nump 0,7 +
0,03 MM. AHanu3 TUCTOJIOTMYECKUX IpenapaToB IMOKazall,
yto nociue BBeaeHuss MCK npoucxoaur nocreneHHoe Boc-
craHoBnenne cTpyktypsl MIIJl. Ha 30-e cyTtku yBenmmuun-
BaeTCs KJIETOYHOCTh prubpo3Horo kompna (PK), mpu aTom
(ubpobacTono00HbIe KISTKH PACHONAraloTcsl KaK BJIOJIb,
TaK ¥ BHYTPH IIyYKOB KOJUIareHOBBIX BoJIoKOH. Ha 60-e cyTku
HCUYe3al0T Pa3BOJIOKHEHHS KOJIIareHoBhIX BOJOKOH DK,
TPEIIMHBI U 1IeNu B HeM. [Ipu 3TOM y KOHTPOJIBHBIX KHBOT-
HBIX MPU3HAKHU JETCHEPATUBHO-IUCTPOPHUECKUX H3MEHE-
Huit MITJ] coxpaHsIOTCS Ha BCEX CpoKax HaONIoAeHUs.
IIpoBeneHHbIe MOpPPOMETpHUECKHIE HCCISAOBAHUS TAKXKE
[M0Ka3ajau JOCTOBEpHOE yBenuueHue BricoThl MIIJI: y
9KCHEPUMEHTAIBLHOU TPYIIIBI X)KUBOTHBIX Ha 30-€ CYyTKH 3TOT
nokazarens coctasui 0,7 + 0,034 mMm, Ha 60-e cyTku — 1,0 +
0,051 MM, B TO Bpems kak B koHTpose — 0,57 + 0,029 n 0,6 +
0,032 MM COOTBETCTBEHHO.

Taxum 00pa3oM, NOJTYy4YEHHbIE AaHHBIE KOMIBIOTEPHO-
TOMOTpahUECKUX, THCTOJIOTMYECKUX U MOPHOMETPHUECKUX
HCCIIEJIOBAHUH yKa3bIBAIOT HAa JOCTOBEPHO ITOJIOXKUTEIIbHBIN
s dekt npumenenus cycnensun MCK npu nerenepaTuBHO-
mucTpoduyeckux nospeskaeHusax MIIJI, uro mpossiseTcs He
TOJIBKO B YBEIIMUCHHUH BBICOTHI IUCKA, HO U B BOCCTAHOBJICHUU
€ro CTPYKTYpBHI.

NPOBJIEMbI
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The research aim was to evaluate multipotent mesenchy-
mal stromal cell (MSCs) therapeutic potential under the
conditions of degenerative and dystrophic cartilage damage
of intervertebral discs (IVDs).

The study was carried-out in adult male rats of 350—
400 g weight, in which the compressive degenerative-dys-
trophic damage of Cc,, ,,, was modelled. To the 60" day the
animals of experimental group (n = 14) were treated with
0.5%10° MSCs on a collagen sponge which was placed over
the damaged IVD into the bed formed from tail soft tissues.
The animals of control group (n = 14) were treated with
NaCl physiological solution in the same manner. The animals
were sacrified to the 30" and 60" day after therapy. The
efficiency of MSC introduction was estimated with spiral
computer tomography (CT) and histological methods. The
research was performed according to the General principles
of experiments in animals approved by the 3™ National
Congress on Bioethics (Kiev, 2007).

Analysis of the CT data revealed to the 30" day after
MSC introduction an increase of Cc,, , compared with the
control (0.7 + 0.03 and 0.5 + 0.04 mm, respectively). To the
60" day the IVD height reached a normal value, typical for
animals of this age group (1.0 £ 0.06 mm). At the same time,
this parameter in the control group was only 0.7 + 0.03 mm.
Histological analysis showed gradual renewal of the IVD
structure after MSC injection. To the 30" day we found an
increased number of cells in the fibrous ring (FR), while
fibroblast-like cells were located both along and inside of
the collagen fiber bundles. To the 60™ day the collagen
fiber dissociation in FR were dissapeared, as well as fissures
and cracks. At the same time the degenerative-dystrophic
changes in IVDs in the control animals were preserved in
all observation terms. The performed morphometric studies
also showed significant increase in the IVD height: in the
experimental group of animals this parameter to the 30" day
was 0.7 = 0.034 mm, to the 60™ day it was 1.0+0.051 mm,
while in the control group it reached 0.57 £ 0.029 mm and
0.6 = 0.032 mm, respectively.

Thus, the data of computer tomography, histological
and morphometric studies point to the statisically significant
positive effect of MSC application under the conditions of
degenerative-dystrophic cartilage damages of IVDs, that is
manifested both in an increasing of disc height, and in
renewal of its structure.

PROBLEMS
OF CRYOBIOLOGY
Vol. 21, 2011, Ne2



TpaHCI'I/\aHTaLlMSI KPUOKOHCEPBUPOBAHHbLIX KAETOK (bETa/\bHOﬁ nevyeHn, 3aCeA€HHbIX
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Transplantation of Cryopreserved Fetal Liver Cells Immobilized

in Macroporous Sponge in Rats with Liver Failure

D.V. Gritsay, A.O. KozLova, A.S. LEBEDINSKY
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Lenpo HccieroBanus SBIIOCH H3ydeHHe P PEKTUBHOC-
TH TPaHCIUIAHTAIMU KJIeToK (eTanbHoi nedenu (KOII), um-
MOOMIM3UPOBAHHBIX B MAaKPOIOPUCTHIX albIMHATHBIX I'y0-
kax (MIII"), kpeicaM ¢ MEYEHOYHOH HEI0CTATOUHOCTHIO, (hop-
MUpYIOIIeiics poBeeHrneM yacTUIHOU renarskromuu (UI'9)
B YCIOBHAX MHTUOMPOBaHUS Hposudepaiy TenaTouToB
2-anetunamMuHoduiyopeHoM (AAD).

Mozens GpopMUpOBaK Ha KpbIcaX-caMmIax IMyTeM HHT-
paractpaibpHoro BeegeHuss AAD (30 mr AAD/Kr) Ha IPOTSI-
XKEHUH 5 CYTOK, rocie yero nposoauian UI'D. Bruno chopmu-
POBaHO 3 IPyNIIbI JKUBOTHBIX: Ipymnia 1 — KOHTPOIb; IpyIa
2 — xuBOTHBIE ¢ Mozenblo AAD/UTD, KOTOPBIM B CalbHUK
nMIutanTrpoBany mycteie MIIT; rpymma 3 — KuBOTHBIE € MO-
nenbio AAD/YI™D, KOTOpBIM B callbHUK UMILTaHTHpoBas MIIT
¢ uMMoOunu3upoBaHHeiMU B HUX KOII yenoBeka nepBoro
TPUMECTpa T'eCTALUH, TTOJyYeHHBIE 110CIIe ITMCbMEHHOTO COT-
JlacHsl MAllMeHTa ¢ COONIOJICHHeM JTHYEeCKHX HOpM. Mak-
POIIOpHCTHIC albTUHATHBIE TYOKH MOIyYaal METOAOM KpHO-
TPOIIHOT'O reMpoBaHus u3 anbrunHata. Mmmianranuio MIIT
TIPOBOIMIIN OAHOBpeMeHHO ¢ mpoBeneHuem UI'D. Ha 7, 14,
21 u 28-e CyTKH B CHIBOPOTKE KPOBU U3MEPSIITH COJIEPIKaHNE
anpOyMHHa U o0uero OminpyOuHa, a Takke aKTUBHOCTh
AJIT n ACT, a Taxxe MpOBOJWIA MOHUTOPHHI COIAEPKAHUS
SPUTPOIIUTOB B KPOBH.

CMepTHOCTD ’KMBOTHBIX B Ipymiie 3 Ha 28-¢ CyTKH 1ocie
TpaHCcIIaHTauu coctaisuia 20%, npotus 40 % B rpynme 2.
VYpoBeHb anbOyMuHa PEe3KO CHUKAJCS IOCHE MPOBEACHUS
UI'D B 0o0eux rpymmax ¢ MUHUIMYMOM Ha 7-€ CyTKH, KOTJa OH
cocranisin 19,26 & 1,9 r/n B rpymine 2 (mpotus 44,39 £ 3,7 r/n
B KoHTpone) u 27,14 + 2,4 r/n B rpynne 3 (p < 0,05 otHOCH-
TEeNBHO Ipymnsl 2). Cxoxas JUHAMHKa HaOIoganachk B COAep-
kaHuu oO1ero omnupyouna. AxktusHocte ACT B rpymme 2
noBhblanack Ha 7—21-e cytku nocne YI'D, a k 28-M cyTkam
BO3Bpalllajack K HOPMaJIbHOMY YpOBHIO. TpaHCIUIaHTaLUs
umMmoOunu3upoBanubix KOIT HuBenupoBana MOBHILIEHUE
JAaHHOTO TOoKa3aTens Ha 7 ¥ 21-e CyTKH mociie BBEICHHS.
N3smenenne aktuBHOoCcTH AJIT mMeno cXOmHBIN xapakTep.
ITockonbKy nedeHb SBIAAETCS OJHUM U3 OCHOBHBIX JEIO
kposH, UI'D compoBoxkaanack 3HaYUTEIbHON KPOBOIOTEpPEH
U, KaK CJeJCTBUE, CHIYKEHHEM COJIepKaHUs 3PUTPOLIUTOB B
KpoBH. B rpymne 2 naHHbIHM TOKa3aTenb OCTaBaJCs JOCTOBEP-
HO HMX€ KOHTPOJIS Ha MPOTSDKEHUH BCEro IepHrona Halmo-
nenus. B rpynne 3 oH He omInyancs OT 3Ha4E€HUH rpynmnsl 2
Ha 7—14-e cyTku, oqHaKo Ha 21-e CyTKH HaOIIonaioch JOCTO-
BepHOe ero nossimierue (p = 0,01), a Ha 28-e cyTku coaep-
XaHHE SPUTPOLUTOB HOPMAIU3OBANIOCH.

Pesynprarsl HacTOsMEH pabOTH CBUICTENBCTBYIOT O IIO-
JIOKHUTEIFHOM JEHCTBUU KIETOK (peTambHOM IMeYeHr, IMMO-
OWITH3UPOBAHHBIX B MAKPOIIOPUCTHIX TyOKaX, Ha TEUCHHUE Iede-
HOYHOI HEOCTaTOYHOCTU M MEPCIEKTUBHOCTH JAHHOTO MOA-
XOJa U JIEYeHHH 3a00/1eBaHUN NEUCHH.

The aim of study was to investigate the efficiency of
transplantation of fetal liver cell (FLC) immobilized in macro-
porous alginate sponge (MPS) in rats with liver failure
formed by partial hepatectomy (PHE) under inhibition of
hepatocytes proliferation with 2-acetyl aminofluorene
(AAF).

AAF/PHE model was formed in male rats by intragastric
administration of 2-acetyl aminofluorene solution (30 mg/1 kg)
during 5 days, on the 5" day PHE was performed. 3 groups of
animals were formed: group 1 — the control; group 2 — rats with
AAF/PHE model with cell-free MPS implanted into omentum
majus; group 3 — rats with AAF/PHE model with human
FLCs immobilized in MPS implanted in omentum majus.
Human FLC of the 1% gestation trimester were collected
after written consent of recipient in accordance to ethical
norms. Macroporous alginate sponges were produced by
cryotropic gelation of alginate. MPS implantation was
carried-out at the same time with PHE. To the 7%, 14%, 21
and 28" days total bilirubin content, ALT and AST activities
in blood serum were assessed, as well as and the erythro-
cyte number in whole blood was counted.

Mortality in animals of the 3™ group to the 28" day after
transplantation comprised 20% vs. 40 % in group 2. Albumin
content sharply decreased after PHE in both groups with
minimum at the 7" day, when this index was 19.26 + 1.9 g/lin
group 2 (vs. 44.39 = 3.7 g/l in the control) and 27.14 £ 2.4 g/l
in group 3 (p < 0.05 compared to group 2). Similar dynamics
was observed in total bilirubin content. AST activity in
group 2 increased to the 7-21% days after PHE and by the
28" day returned to normal level. Immobilized FLC trans-
plantation balanced the increase of this index to the 7" and
21% days after implantation. Similar dynamics was observed
in ALT activity. As liver is one of the most important blood
depot in organism PHE was accompanied by significant blood
loss and consequently by decrease of erythrocyte number in
blood. In group 2 this index was significantly lower com-
pared to the control during whole observation period. In
group 3 it did not differ from values of group 2 to the 7-14®
day but to the 21* day its significant increase (p = 0.01) was
observed. To the 28" day erythrocyte number returned to
the normal content.

The results of this work testify to positive effect of fetal
liver cells immobilized in macroporous sponge on proceed-
ing of liver failure and perspective of this approach in liver
disease treatment.
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OCO0eHHOCTU M3MEeHeHMS UMMYHHOIO CTaTyca KpbIC C OCTPbIM TFHOWHbBIM

NepPUTOHUTOM MOCAe AedeHusi npenapatom “Kpuouear-Femokopa”
K.A. TonbLes, O.1O. KoxuHa, O.B. CaoraHuyk, M.B. OctAaHkOB, A.H. [OAbLIEB
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Peculiarities of Changes of Rats Immune Status with Acute Purulent Peritonitis

after Treatment with “Cryocell-Hemocord” Preparation

K.A. Gottsev, O.Yu. KozHyNA, O.V. SAFRANCHUK, M.V. Ostankov, A.N. GOLTSEV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

[lepuTOHNUTHI, HE3aBUCHUMO OT MX HPUYHHBI, B MOJABIIS-
IoIIeM OOJIBIIMHCTBE CIIy4aeB MPEACTABISIIOT co00i Bocma-
JeHue OakTepuanbHOil Mpupoasl. AHTHOAKTEPHAIbHYIO Te-
panuio Mpy JaHHOM NMaTOJOTHH HENb3sl CYUTATh MOJTHOICH-
HOH, €CJIM OHAa HE COYeTAeTCA CO CTHUMYJISALUEH MMMYHO-
reHesa, IOCKOJIbKY UCIIONIb30BaHNE AaHTHOMOTHKOB IIIMPOKOTO
CIIEKTpa JEHCTBUS COIIPOBOXKAAETCSI UMMYHOEIIPECCHEH.

Lens paboTHI — OLIEHUTH COCTOSIHUE UMMYHHOTO CTaTyca
KpBIC B 3KCIIEPUMEHTAIILHOW MOJEIH OCTPOTO THOMHOTO Ie-
puronuta (OI'T]) mocne neyeHUss aHTUOMOTHKOM per se U B
couetanuu c npemnaparoM “Kpuonemi-I'emoxopa™.

PaboTa BeIIONTHEHa Ha KpbIcax JUHUU Bucrap maccoit
160180 r B Bo3pacte 6 MecsIeB B COOTBETCTBUH C MPABHIAMHU
“EBponelickoit KoHBeHIIMM 0 3alUTe O3BOHOYHBIX )KUBOT-
HBIX, UCIIOJIB3YEeMBIX B HayuHbIX 1eisix”” (CtpacOypr, 1986 r).
MonenupoBanu OI'TI myTem nepeBs3Ku U OTCEUEHUs YepBe-
00pa3HOro OTPOCTKA, KOTOPBI OCTaBIISAIM B OpIONIHON TO-
noctu. [Ipenapar “Kpuouenn-I'emoxopa” nomydanu u3 Leib-
HOI KOpIOBOH KpOBM uenoBeka. KpbIchl ObUIH pa3ziesieHbl Ha
4 rpymmbl: 1 — uHTaKTHBIE (KOHTPOIB), 2 — ¢ OI'TI, KOoTOpHIM Ue-
pe3 24 4 IpOBOJMIN peallapaTOMHUIO M CaHALUIO OpIOMI-
HOH mosiocTH pacTBopoM ¢ypanwiuna, 3 — ¢ OI'TI, Takoe xe
JIeueHNe C BHYTPUMBIIIEYHON MHBEKINEH aMmuuminHa, 4 — ¢
OI'Tl, Takoe e JiedeHHe aMIHLIMINHOM 1 BHYTPUBEHHBIM BBeE-
nennem mnpemnapara “Kpuonemn-I'emokopa” B o0beme 0,3 mit
(56%10° kerok). Bee mokasatenu oreruBanu Ha 1, 3,5 u 7-¢
CYTKH nocie onepaiuu. IMMyHOGEHOTUIINPOBAaHHUE KIETOK
cenezeHKH nposoawin Ha rurodroopomerpe (FACS Cali-
bur, BD, CIIIA) ¢ ucnons3oanrieM MAT k CD3, CD4, CDS,
CD25, IFN-yu IL-10 (BD, CIIIA).

Bo Bcex ONBITHBIX Tpynmnax KpbIC HAONIOJATH OTKJIO-
HEHUS MCCIIEIOBAHHBIX TOKa3aTeled COCTOSIHUA MMMYHHOU
cucTeMbl. B epByro ouepep, 3To kKacanoch o0mux T-KIeTok
(CD3"), cybnonymsunn T, kierok (CD4°CD25Y), a Takke
TIOBBIIICHUS COACPKAHUS KJICTOK-MPOAYLEHTOB MPOBOCIIA-
mutenpHOTo uToknHa [FN-y . Ilpumenenwne npemnapara “Kpwuo-
nemt-I'emokopn” obecrieynBaIo BOCCTAaHOBIEHUE CyOIOMy-
JIAUOHHOTO coctaBa y Kpsic ¢ OI'Tl, yBennuuBas mpoeHT
CD3"-,CD4*-, CD8"- u camxas cogepkanue CD4*CD25"-kie-
ToK. Cyns no cHiwkeHuto conepkanust IFN-y *- n nosbime-
muto IL-10*-xerox, BBengenne npenapara “Kpuonemr-I'emo-
KOpA”~ MOXET MOJIOXKHUTENIBHO BIUATh Ha IIUTOKUHOBBIN MPO-
¢uns xuBoTHEIX ¢ OI'TI, nepenpodunupys CUHTE3 IPOTUBO-
cnanutenbHoro IL-10 u nmpoBOCHaIUTENLHOTO HUTOKHHA
IFN-y.
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Peritonites regardless on their causes mostly represent
the inflammation of bacterial origin. Antibacterial therapy
of this pathology could not be considered complete, if it is
not combined with the stimulation of immunogenesis, whe-
reas the application of antibiotics of wide spectrum is ac-
companied with an immune depression.

The research aim is to estimate the rat immune status in
experimental model of acute purulent peritonitis (APP) after
treatment with antibiotics per se and in combination with
“Cryocell-Hemocord” preparation.

The work was performed in 160-180g 6-month-old
Wistar rats according to the rules of European convention
on the protection of vertebrate animals used for scientific
purposes (Strasbourg, 1986). APP was simulated by means
of legation and dissecting of vermicular appendix which
was left in peritoneal cavity. The preparation “Cryocell-He-
mocord” was derived from the whole human cord blood.
The rats were divided into 4 groups: the 1% one was intact
animals (the control); the 2" — those with APP, which in
24 hrs were relaparotomized and the cavity was sanitated
with Furacinum; the 3" — with APP, the same treatment and
intramuscular injection of Ampicillin; the 4" — with APP
and the same treatment with Ampicillin and intravenous
injection of “Cryocell-Hemocord” in the volume of 0.3 ml
(56x10° cells). All the indices were estimated to the 1°, 3%,
5t and 7™ days after surgery. Immune phenotyping of spleen
cells was performed with cytofluorimeter (FACS Calibur,
BD, USA) using MAB to CD3, CD4, CDS8, CD25, IFN-y, IL-
10 (BD, USA).

In all the experimental groups of rats we found the devia-
tions of the studied indices of immune system state. Firstly
this concerned total T-cells (CD3"), L cell subpopulation
(CD47CD25%) as well as the rise in the content of the cells
producing of antiinflammatory cytokine IFN-y . Application
of the “Cryocell-Hemocord” preparation provided the res-
toration of subpopulation composition in the rats with APP,
by means of increasing the percentage of CD3*, CD4*, CD8*
and reducing the content of CD4"CD257 cells. Judging on
the reduced content of IFN-y* and increased IL-10" cells,
the introduction of the “Cryocell-Hemocord” preparation
may positively affect the cytokine profile of animals with
APP by means of re-orientation of the synthesis of anti-
inflammatory IL-10 and pro-inflammatory cytokine IFN-y.
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