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KpMOKOHCGpBMpOBaHMe ME3E€HXUMAAbHBIX CTPOMAAbHBLIX KAETOK

B COCTaBe aAbIMHATHbIX MUKpocdep
A.N. TTpaBaiok, FO.A. TTETPEHKO

MHCTUTYT npobrem Kpuobuorormm u kpmomeanumnHsl HAH YkpauHbl, r.Xapbkos

Cryopreservation of Mesenchymal Stromal Cells in Alginate Microbeads

A.l. PravDYUK, YU.A. PETRENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

WHKancynsnus KIETOK B aJbI'MHATHBIE MUKpPOCHepb
SBISIETCS] TIEPCIIEKTUBHBIM HAIpPaBIEHUEM KIETOUHOH Ouo-
TEXHOJIOTUH, TKAHEBOM MHXXEHEPUH M TPAHCIUIAHTOJIOTHH.
Braromaps cBoeil CTpyKType albrMHATHBIM THAPOTeNb M03-
BOJISIET MHKAIICYJINPOBAHHBIM KJIETKaM OOMEHWBATHCS TTHTA-
TeNbHBIMH BEIEeCTBAMH, IPOAYKTaMH MeTa0O0JIU3Ma, CUT-
HaJIbHBIMH MOJIEKYJaMU U TEPaleBTUUYECKUMH areHTaMu ¢
OKpY>Karollel Cpefoil 1 B TO )Ke BpeMst 00eCIIeunBaeT NMMY-
HOM3OJSAIMI0 MHKAICYJIUPOBAHHBIX KieToK. KynbTunu-
pOBaHHE ME3CHXMMAIBHBIX cTpoManbHbIX KiIeTok (MCK) B
COCTaBe aJIbI'MHATHBIX MUKpOc(hep I03BOJSET U3ydaTh HEKO-
TOpBIE CBOMCTBA 3TUX KJIIETOK, KOTOpPBIE HE POSABISIOTCS IPU
MOHOCJOHHOM KynbTHBHpOBaHMU. K TakuMm cBoiicTBam
MOXXHO OTHECTH, HalpUMep, CIIOCOOHOCTh K MHAYIHUPOBaH-
HOHM xoHAporenHoi nuddepenuuponke. [Ipu uzydeHun
cBoiictB MCK, nHKancy1MpoBaHHBIX B aJIbI'MHATHBIE MUKPO-
cepsl, HeoOXoMUMa pa3padoTka 3PPEKTHBHBIX METOIOB
UX KPHOKOHCEPBUPOBAHHUS IS JaJbHEHIIETO HAKOIICHUS U
JOJTOCPOYHOTO XPAaHEHHUS.

B nannoil paboTe nmpoBeAeHO CpaBHUTEIBHOE U3YUYECHUE
BIUSIHUSL KpUOKOHCepBUpoBaHUs mon 3amuroi IMCO Ha
COXpPaHHOCTh U MeTabonuyeckylo aktuBHocTh MCK uyerno-
BEKa B BUJE CYCIIEH3UH OJMHOYHBIX KJIETOK Y HHKAIICYIHPO-
BaHHBIX B aJbIMHATHBIE MUKPOC)EpHI.

Cycnensuto MCK uenoseka nomemanu B 1,2%-i pact-
BOp aJIbTUHATa HATPUs, IOCIE YETO ¢ MOMOIIBIO CKOHCTPYH-
POBaHHOTO MTHEBMAaTHYECKOTO IeHeparopa Kameilb pPacibl-
asanu B pactBop CaCl,. IlomydeHHble albrHHATHBIE MHKPO-
cdepsl, coaepxamnire MCK, a Takxke UCXOIHYIO CYCHEH3HIO
OJIMHOYHBIX KJIETOK 3aMOPa)XKMBaJH MO 2-3TallHOW Ipor-
pamme B cpene, cogepxamieit 5 wim 10% AMCO, a Taxke
10% OTC. O6pa3upl XpaHUIU B )KHIKOM a30T€ B TEUCHHE
HEJIeJH, TI0CJIe Yero OTOrpeBai Ha BosiHOW Oane nipu 40°C
U OTMBIBAJIM OT KPUOIPOTEKTOpa.

[Tocne ynaneHust KpHONPOTEKTOpa COXPAHHOCTh JECKOH-
cepBupoBanHbIXx MCK o1neHrBanu 1o pesyapraram ABOHHOTO
OKpaIIuBaHus (IIyopeclenH QHaLeTaToM M STUAUYM Opo-
MUJOM C IOMOUIbI0 KOH(OKaJIBHOTO JAa3epPHOT0 CKaHU-
pyromero Mukpockomna. O MeTaboIN4YecKOd aKTUBHOCTH
MCK cyaunu 1o cTeneHH BOCCTAHOBIIEHUS PEIOKC-UHIH-
karopa Alamar Blue npu KyiasTHBHpOBaHUU B TeueHHe 12 U.

YcTaHOBIEHO, YTO IpOIeNypa WHKANCYIALUU HE OKa-
3bIBaJIa CYIIECTBEHHOTO BIHMSHUS Ha XHU3HECTIOCOOHOCTH H
MeTabonnueckyto aktuBHOCTh MCK. Ilocne kpuokoHcep-
BUPOBaHUS IOJ 3amuToi kak 5, Tak u 10% JAMCO anb-
TMHATHbIE MUKPOC(EPH COXPaHSUIN CTPYKTYPHYIO LIEIOCT-
HOCTb, a 3akitoueHHble B HUX MCK xapakTtepu3oBaiauck
KH3HECTIOCOOHOCTHIO M METa00INIECKOH aKTHBHOCTBIO, CO-
IOCTaBUMBIMHU C COOTBETCTBYIOIMMH MOKa3aTeISIMU JEKOH-
cepBUpOBaHHOM cycren3uu oanHouHbix MCK.

[TonmyueHHBIE pe3yNbTaThl CBHIETEIBCTBYIOT O BO3MOXK-
HOCTH COXPaHEHHS >KU3HECIIOCOOHOCTH M MeTabOoIHIecKon
aKTUBHOCTU WHKAIICYJIMPOBAHHBIX B aJbIMHATHBIE MUKPO-
ctepsr MCK nocne KpHOKOHCEPBUPOBaHMUS.

MPOBJIEMbI
KPMOBMONOTUMU
T. 19, 2009, Ne2

Encapsulation of cells into alginate microbeads is
perspective trend of cell biotechnology, tissue engineering
and transplantology. Due to its structure alginate hydrogel
enables the encapsulated cells to exchange nutrients,
metabolic products, signal molecules and therapeutic
agents with environment and at the same time provides
immune isolation of encapsulated cells. Culturing of
mesenchymal stromal cells (MSCs) in alginate microbeads
allows the studying of some properties of these cells, not
manifesting during monolayer culturing. For instance, the
ability to induced chondrogenic differentiation may be
referred to such properties. When studying the properties
of MSCs encapsulated in alginate microbeads the
development of effective methods of their cryopreservation
for further accumulation and long-term storage is necessary.

This study deals with comparative investigation of cryo-
preservation effect with DMSO protection on survival and
metabolic activity of human MSCs as the suspension of
single cells and those encapsulated into alginate
microbeads.

Human MSCs suspension was placed into 1.2% sodium
alginate solution, afterwards using the designed pneumatic
generator of drops it was sprayed into CaCl, solution. The
resulted alginate microbeads containing MSCs as well as
initial suspension of single cells were frozen according to
two-stage program in the medium containing either 5 or
10% DMSO, as well as 10% FBS. The samples were stored
in liquid nitrogen during a week, afterwards they were tha-
wed on water bath at 40°C and washed-out from cryopro-
tectant.

After cryoprotectants removal the integrity of thawed
MSCs was assessed on the results of double staining with
fluorescein diacetate and ethidium bromide using confocal
laser scanning microscope. Metabolic activity of MSCs was
judged on the degree of recovery of redox-indicator Alamar
Blue during culturing for 12 hrs.

It has been established that encapsulation procedure
did not render significant effect on viability and metabolic
activity of MSCs. After cryopreservation under protection
not only 5 but also 10% DMSO alginate microbeads
preserved structural integrity and encapsulated in them
MSCs were characterized with viability and metabolic
activity, comparable with corresponding indices of frozen-
thawed suspension of single MSCs.

The findings testify to the possible preservation of
viability and metabolic activity of encapsulated into alginate
microbeads MSCs after cryopreservation.
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BAMsIHME PEXXMMOB OXAQKAEHMSI Ha COAep)KaHMe peakTUBHbIX (hOPM KMCAOpOAa

B kaeTkax Candida albicans
A.1O. CupreHko, .M. 3ve0B, O.A. MuxAnAOBA, B.MD. MAPLIEHIOK

MHCTUTYT npobaem kpmobumororun u kpmomeanumHsl HAH YkpauHsl, r. Xapbkos

Effect of Cooling Regimens on Content of Reactive
Oxygen Species in Candida albicans Cells

A.Yu. SIRENkO, P.M. Zusov, O.A. MikHAYLOVA, V.F. MARTSENYUK
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

KpuokxoncepBupoBanue — Haunbomnee 3¢ PpeKTUBHBIH
METOJ] UTUTEIBHOTO XpaHEHHUs] MHKPOOPTaHU3MOB, ITHPOKO
WCTIOJB3yEeMbI B MPAaKTHKE KOJJICKIUH U OAaHKOB MHUKPO-
opranun3moB. TeM He MeHee Mpolecc KPUOKOHCEPBUPO-
BaHMs MOXKET MHIYLHUPOBATh Pa3iIMYHbIE CTPECCHI 32 CUET
(bopMHpOBaHUS BHYTPUKIETOYHOTO JIbIa, OCMOTHYECKOTO
10K WJIM TOKCUYHOCTH KPHONPOTEKTOPOB C Pa3BHTHEM
OKHUCJIMTEIBHOTO CTpecca, Pe3ylbTaTOM KOTOPOI'O MOXKET
cTaTh 00pa3oBaHME PeakTUBHBIX GopM kuciopoaa (POK),
BBI3BIBAIONINX HEOOPATHMbIE MOBPEKICHUS KIETOK M UX
TUCHYHKITUIO.

Ienp paboThl — CpaBHUTEIBHOE M3YUYEHHE OLIEHKH COX-
panHoctu xietok C. albicans mocie 3aMOPaKUBAHUS IO
Pa3IMYHBIM peXUMaM OXJaXJCHHS, YUYUTHIBas CIOCO0-
HOCTh K KOJIOHHEOOpPA30BaHUIO, U ONpEAEIICHHE CoIepKa-
HUS BHYTpHKJIETOUHbIX POK.

O6bexToM uccnenoBanus Obun kiaetku C. albicans
ATCC 885, KpHOKOHCEPBUPOBAHHBIE IO PA3JIMYHBIM pe-
KUMaM.

I'pudsr C. albicans BeIpamuBaiIu Ha cyclio-arape,
MHOKYJIMPOBAIH B XKHIKYIO Cpely Ha OCHOBE CycCiia THBHOTO
U KyJBTHUBHUPOBAJIU N0 CTAAUM CEPEAUHBI Jorapudmu-
geckoro pocra. Kietkn 3aMopakuBalid cO CKOPOCTAMHU 7 H
200°C/mun o —70°C, 3aTteM HOTpyKasld B XKUAKUHA a30T. B
KaueCcTBe Cpellbl KOHCEPBUPOBAHMS HCIOIB30BAIU CPEay
KyJIBTUBUpOBaHUs (¢ win 0e3 mobasienus 5%-ro JMCO)
WIM AMCTHJUIMPOBAHHYIO Boay. KpnokoHcepBUpOBaHHBIE
00pa3IIsl pa3MOpaXKUBalIK Ha BOJSHON OaHe, IEpeBOAMIM B
¢docharnbiii 6ydep. KonmnuecTBo HEIbIX KIETOK MOJCUYNUTHI-
Basu B kamepe [opsesa. JKu3HecrocoOHOCTh KIETOK OIpe-
jenanu “gameynsiM” mMetonoM Koxa. Conepkanune POK B
knerkax C. albicans ucciieIoBalli ¢ TOMOIIBIO MPOTOYHOTO
urodyopumerpa (FACSCalibur, BD, USA) u nasepHoro
CKaHUPYIOLIero koHpokanbHOro Mukpockona LSM 510 meta
(Carl Zeiss, I'epmanus). [Ipu u3MepeHun coxepsKaHus
BHYTpHKIEeTOUHBIX POK ucnonb3oBanu 2’°,7’-nuxiaopdiyo-
pecuenn auanerar (DCFH-DA). Ilony4deHHble pe3yabTaThl
o0pabaTpiBany ¢ moMoIbko mporpamm WinMDI 2.9 u LSM
Image Examiner.

Pesynprarsl IPOBECHHOTO HCCIIEIOBAHNS II0KA3aIu, YTO
)u3HecrocoOHOCTh Kietok C. albicans B mpolecce KpHO-
KOHCEPBUPOBAHUS 3aBUCUT OT PEKUMOB OXJIAKICHUS U
cocTaBa cpelbl KoHcepBupoBaHusa. Haubonee Beicokue IO-
Ka3aTedu 00eCIeuHBal PEeXKHM 3aMOPaXHBAHUS CO CKO-
pocteio 7°C/MuH B cpene, conepxkaeit 5%-it IMCO. beuio
TaKk)Ke yCTaHOBJIEHO, 4TO NoKa3aTenu coaepxanus POK B
knetkax C. albicans xoppenupoBaiu ¢ MOTepei KU3HE-
CIIOCOOHOCTH KJIETOK NOCJIe KPHOKOHCEPBUPOBAHUA. DTO
M03BOJIsIET MPEAnoN0XuTh, uto POK HakannusaroTcs B
KJIETKaX, MOTEPSBIIMNX CIIOCOOHOCTh K KOJOHHE0oOpa3oBa-
HHIO, T. €. B KJIETKaX, OJ[yYMBIINX B IIPOIECCe KPHOKOHCEPBH-
pPOBaHUS JIETAIbHBIC U YCIOBHO-JIETAIbHBIC MOBPEXKACHUS.
Ompenenenue conepxkanuss POK c momompio 30512 DCF
MOXET OBITh HUCIOJB30BAHO IJI OLEHKHU COXPAHHOCTHU
(GYHKIIMOHAJIBHBIX CBOMCTB MHUKPOOHBIX KJIETOK IHOCIE
KPUOKOHCEPBUPOBAHHUS.

MPOBJIEMbI
KPMOBMONOTUMU
T. 19, 2009, Ne2

Cryopreservation is the most efficient method of long-
term storage of microorganisms and it is widely used in the
practice of collections and banks of microorganisms. Never-
theless, the process of cryopreservation may induce dif-
ferent stresses due to the formation of intracellular ice,
osmotic shock or toxicity of cryoprotective agents with the
development of oxidative stress, the result of which may be
the formation of reactive oxygen species (ROS) causing the
irreversible damages of cells and their dysfunction.

The research aim was a comparative study of the asses-
sment of cell integrity of C.albicans cells after freezing
according to different cooling regimens, considering the
ability to colony formation and examining the content of
intracellular ROS.

As the research object there were used C.albicans cells
ATCC 885, cryopreserved according to different regimens.

The C.albicans fungi were grown on wort-agar, ino-
culated into liquid medium based on beer wort and cultured
up to the stage of the middle of logarithm growth. The cells
were frozen with the rates of 7 and 200°C/min down to —70°C,
then they were immersed into liquid nitrogen. As the
cryopreservation medium there was used the culturing one
(with or without adding 5% DMSO) or distilled water.
Cryopreserved samples were thawed on water bath and
then removed into phosphate buffer. The number of integral
cells was counted in Goryaev’s chamber. Cell viability was
examined with “plate” Koch’s method. The content of ROS
in C.albicans cells was examined with flow cytometer (FACS
Calibur, BD, USA) and laser scanning confocal microscope
LSM 510 meta (Carl Zeiss, Germany). When measuring the
content of intracellular ROS the 2’, 7’-dichlorofluorescin
diacetate was used. The obtained results were processed
with the software WinMDI 2.9 and LSM Image Examiner.

The results of performed study have shown that via-
bility of C.albicans cells during cryopreservation depends
on cooling regimens and composition of the cryopreserva-
tion medium. Higher indices were provided with freezing
regimens with the rate of 7°C/min in the medium, containing
5% DMSO. There was also established that indices of ROS
content in C.albicans cells correlated with the loss of cell
viability after cryopreservation. This allows us to suppose
that ROS are accumulated in cells that lost the ability to
colony formation, i. e. in the cells which were lethally or
relatively lethally damaged. The examining of ROS content
with DCF probe may be used for assessment of integrity of
functional properties of microbe cells after cryopreservation.
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HoBble noaxoabl Kk nosbiweHnio 3¢pheKTMBHOCTM KPMOKOHCEPBMPOBAHUS
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M.A. Byprak
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New Approaches to Increase Cryopreservation Efficiency

for Microorganisms Using Biological Effects of Oxidants

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

CriocoOHOCTh KJIETOK K BBIKMBAHHMIO B IIMKJIE 3aMOpa-
JKUBAHUS-OTTAUBAHHS 3aBUCUT HE TOJIKO OT BIMSHUS 3a-
IIMTHBIX CPEI M TeMIIEPATyPHBIX PEKUMOB MPH KPHUOBO3-
JEHCTBUAX, HO U OT MOJTOTOBKH KIJIETOK MEPE] 3aMOpaKHBa-
HHUEM, a TAK)KE yCIIOBHH BHEIIHEH CpeJibl OCIIe 3aMOpPaXKu-
BaHMs. Ha BEDKMBaHUE MHKPOOPTAHH3MOB B LIUKIIE 3aMOpa-
KUBAHHUS-OTTANBAHUS BIUSIIOT COCTaB CYCICHIUPYIOIMIETO
pactBopa, (aza pocra, yCJIOBHs KyJIbTHBUPOBAHUS IEpe]
3aMOpaXMBAHUEM.

Lenb paboThl — H3y4eHHE BO3MOXKHOCTEH BOBIICUCHHS
€CTECTBEHHBIX 3aIUTHBIX CHJI MUKPOOPTaHU3MOB B UX BBDKH-
BaHHEC B LIMKJIC 3aMOPaKMBAHHSI-OTTAUBAHMS, YTO JIOTOJI-
HSUI0 OBl M3BECTHBIC METO/BI HCKYCCTBEHHOM KPHUO3AIUTHI.
B ocHoBe mpemaraeMoro mojaxoja JEeKHUT HCIOIb30BaHHe
peakuuil KIeToK Ha JeiicTBue okcuaanToB. CrekTp OmoIo-
ruyeckux GQGeKTOB OKCUAAHTOB YPE3BBIYAMHO MIMPOK U
3aBHCHUT OT J103bl OKHMCIUTENEH. YCTaHOBICHO, YTO HU3KHE
03Bl Pa3IMIHBIX OKCHUIAHTOB OKa3bIBAalOT MHTOTEHHOE
JeWiCTBHE Ha JeJiIecs KISTKH B KyJbType. B To jxe Bpems
CpellHUE J103bl OKCHJIAHTOB MPUBOJAAT K BPEMEHHOW ocTa-
HOBKE POCTa KJIETOK, KOTOpasi SBJSETCS PE3yIbTaTOM JKC-
MIPECCHU TeHOB, OTBEYAIOIINX 3a 3aLIUTy U pPeraparuio Kie-
TOK. [Ipy 9TOM B KJI€TKaX CHHTE3UPYIOTCS TaKkoKe OSITKHU Tell-
JI0BOTO 1IOKa. B pabore mccnenoBany BIMSHHE 030HA Ha
KHU3HECIOCOOHOCTh Ipoxkell Saccharomyces cerevisiae,
MTOJIBEPTHYTHIX KPHOKOHCEPBUPOBaHUIO. CyCIEH3HH JPOXK-
XKel B (PU3MOIOTHYECKOM pacTBOPE 3aMOPaKHBAIHU IO
—196°C norpy>keHleM B JKUAKUI a30T U OTTAHBAJIU Ha BOJIS-
Ho# Oane mpu 30°C. 3aTeM B CyCHEH3UU APOXIKEH BBOAWIN
JO3WPOBAHHBIE KOJMYECTBA 030HA U uepe3 30 MHH IPOU3BO-
JIVJTH TTIOCEB Ha arapr30BaHHYIO IUTaTeNbHYIO cpery. XKuzHe-
CIIOCOOHOCTb KIICTOK OIICHUBAJIM MO KOJHYECTBY CHOPMHUPO-
BaBILINXCSI MAaKPOKOJIOHUN. YCTAaHOBJIEHO, UTO B JIHMaIa30He
HM3KHX KOHLEHTpauui o3oHa (menee 0,13 mr O,/n uinu
2,2 mr O /K1) IOBBIMIAETCS KU3HECTIOCOOHOCTD JPOKIKEH.
B nunanaszone xonuentpauuit 0,13-0,38 mr O /1 (m03b1 2,2~
6,3 mMr O,/Ki1) He HaONMIONAIM HY TIOBBIIEHUE KU3HECTIOCO0-
HOCTH JIEKOHCEPBHPOBAHHBIX APO}OKEH, HM MX WHAKTHBA-
[UI0, T.€. UMeJa MECTO 3aJIepKKa pOCTa KYJIBTYPEHIL.

Takum 00pa3om, Ha MpUMEpe 030HA MMOKAa3aHO, YTO B
KpUOOHOJIOTUH MOTYT OBITH MCIIOJIb30BaHbl OKCHUIAHTHI B
OTIPENIEeIICHHBIX HU3KHX H03aX JJIsl MOBBIIMICHUS mposHde-
pPaTHBHON aKTHBHOCTH MHKPOOPTAHHU3MOB IIOCIIE 3aMOpa-
JKUBaHHUS-OTTauBaHUs. [IepCIIEKTUBHBIM /ISl KpUOOHOIOT A
MOJKET OBITh TAK)K€ UCIIOJIB30BAHNE CPEAHUX J103 OKCHIAHTOB
IUTSL BDEMEHHOI OCTAaHOBKH POCTa KJIETOK C IIEJIbI0 X CTaOu-
JU3AIUH TIepe]] MPoLeIypoil KpHOKOHCEPBUPOBAHHUS.

NMPOBJIEMbI
KPUOBMONOIrumn
T. 19, 2009, Ne2
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Cell ability to survive during freeze-thawing cycle de-
pends not only in the action of cryoprotective media and
temperature regimens at cryoeffects, but also on preparing
the cells prior to freezing, as well as the environmental
conditions after freezing. Composition of suspending solu-
tion, growth phase, culturing conditions prior to freezing
affect the survival of microorganisms in freeze-thawing
cycle.

The research aim is to study the possible involvement
of natural protective forces of microorganisms into their
survival during freeze-thawing, that would supplement the
traditional methods of artificial protection. In the base of
proposed approach is the use of cell reactions on the effect of
oxidants. The spectrum of biological effects of oxidants is
quite wide and depends on the dose of oxidants. It has
been found that low doses of different oxidants render mito-
genic effect on dividing cells in culture. At the same time
the medium doses of oxidants result in provisional termi-
nation of cell growth, resulting from expression of genes
responsible for cell protection and reparation. Herewith heat
shock proteins are also synthesized in the cells. In the
research there was studied the ozone effect on viability of
Saccaromyces cerevisiae, subjected to cryopreservation.
Yeast suspensions in physiological solution were frozen
down to —196°C by plunging into liquid nitrogen and thawed
on water bath at 30°C. Then into yeast suspensions there
were introduced dosed amounts of ozone and in 30 min the
seeding on agarized nutritive medium was performed. Cell
viability was assessed on the number of formed macrocolo-
nies. It has been established that within the range of low
ozone concentrations (less than 0.13 mg O,/1 or 2.2 mg O,/cell)
the yeast viability increases. Within the concentration range
of 0.13-0.38 mg O,/1 (doses of 2.2-6.3 mg O,/cell) neither
increase of frozen-thawed yeast nor their inactivation were
found, i.e. there was delay in culture growth.

Thus, exemplifying ozone it has been shown that in
cryobiology there may be used oxidants under certain low
doses to increase proliferative activity of microorganisms
after freeze-thawing. The perspective for cryobiology may
be also the use of average doses of oxidants for provisional
termination of cell growth to stabilize them prior to cryopre-
servation procedure.
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MuTOXOHApHaAbHO-aApeCcOBaHHblE AaHTMOKCUAAHTbI CHMXKAIOT WHTEHCUBHOCTb
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ne4yeHn KpbIiC Npu rmMnortepmnveCKom XpaHeHuu

M.A. Cocnmumk, A.B. YHepkalmHA, A.C. AeseamrHckmin, A.HO. Comos
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHs, r. Xapbkos

Mitochondria-Targeted Antioxidants Decrease Free Radical Process Intensity

and Impairment of Respiratory Activity in Rat Liver After Hypothermic Storage

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

OIHUM U3 OCHOBHBIX (DaKTOPOB IOBPEKACHUSI OpraHa
pu runorepmuyeckoM xpanenuu (I'X) spusercs ycuineHue
NPOAYKIMH akTUBHBIX Gopm kuciopona (APK). JIsixarens-
Hasl Iellb MUTOXOHJAPHUH CUMTaeTcs INIaBHBIM HCTOYHUKOM
A®K B nporiecce UIIEMUH TIEYCHU U, CIE0BATENBHO, TOUCK
Y IPUMEHEHHE COEIMHEHUH, KOTOphIE 3aIlMIIAI0T OpraH OT
HEePenpoayKLIUU CBOOOIHBIX PAIUKATIOB IPU XOJIOZOBOM
XpaHEHUU IEUEHHU, SABIAETCS MEPCHEKTUBHBIM HallpaBile-
HHUEM B KpUOOHOJIOTHH ¥ TPAHCIUIAHTOJIOTHHU. B ¢BsI3U ¢ 3 THM
0c000ro BHUMAHUS 3aCITyKUBAIOT MHTOXOHAPHAIBHO-a/Ipe-
COBaHHbIE AHTUOKCUAHTBI, OTKpbIThIE rpynmnoil B.I1. Ckyna-
yéBa. B wacTHOCTH, Ha psge MoAeneit in vitro u in vivo Obl-
JIO TIOKa3aHO, YTO IUIaCTOXWHOHHII-AeNUI-TpUudpeHmIdoc-
¢Gonuii (SkQ,), u36upaTeNbHO HAKANIMBAACh B MUTO-
XOHJPHUAX, TPOSBISIET MOIIHYI0 aHTHOKCUJAHTHYIO aKTHB-
HocTh. OHaxo addexTuBHOCTS SkQ HAa MOAENH X0JIOJOBOTO
WIIEMAYECKOTO TOBPEKIACHUS MEYeHN O HACTOSILNEro Bpe-
MEHH IOKa3aHa He Oblia.

Ilenp paboThHl — HCCIEIOBAHUE BJIUSHUS MPUCYTCTBUS
SkQ, B pacTBOpe XpaHEHHUs Ha AbIXATEJIbHYIO aKTHBHOCT U
WHTEHCHBHOCTb IEPEKUCHBIX IPOIECCOB B MEYEHH IOCIIE
TUIIOTEPMHYECKOTO XPAaHEHHUS.

ITeuens kpbic Xxpanuiu B Tedenue 18 1 mpu 4°C B caxa-
PO30-CONIEBOM PacTBOpe, cozaepxkamieM SkQ, B KOHIEHT-
panusax ot 0,1 o 5 MkM. CKOpOCTh HOIVIOMIEHHUS KHCIIOPO/a
nocie I'X ycranaBiauBaiu B TOMOTeHAaTax IEYEHH C I10-
Mmoueio anekrpona Knapka. ¥Yposens ThK-akTuBHBIX mpo-
OYKTOB B TOMOTI'€HATaxX OIpeneisuii B OyTaHOJBHOW (pak-
MM, crekTpodoromeTpupyemon npu 535 M. MHTEHCHB-
HocTh Fe?'-ackop6aT MHAYUHPOBAHHOTO MEPEKHCHOTO
okucienus nunungos (I1OJI) ompexnensinu Mo CKOPOCTU
obpazoBanus TBK-akTHBHBIX HMPOIYKTOB.

[TokazaHo, 4TO TMIOTEPMHS MPHUBOJIUT K yBEIHYEHHUIO
6azanpHOTO ypoBHS TBK akTUBHBIX MPOXYKTOB, HHTEH-
cuBHOCTH mHAaynuposaHHoro I1OJI, a Taxke K CHHXEHHIO
neixarenbHoro koHTpostst (JIK) 3a cyer nmoBsIeHUs CKOPOCTH
JBIXaHUS B COCTOSIHUN 4. DTO CBUIIETEIBCTBYET O HAPyILICHUH
MOHHOW NMPOHUIAEMOCTH BHYTpPEHHEH MeMOpaHbl MHUTO-
XOHJIPUH.

Baenenue B cpeny xpanenust SkQ, B konuenTpayuu 100 HM
He Biaussio Ha uHTeHcuBHOCTH I1OJI M Ha npIxarenbHbIE
napametpal. [Ipu noBbleHny KoHIEHTpanuu SkQ, 10303a-
BUCUMO CHHXaJl HakomjaeHue THK-akTUBHBIX MPOAYKTOB B
xoze I'X, a Tak)ke UHTCHCHBHOCTH Fe?'-UHIYyIIMPOBAHHOIO
IIOJI. B xonuenTpanusax 500 sM u 1 MxM SkQ, BbI3BIBAN
yBenunyeHue JIK 3a cyeT CHM)KEHHS CKOPOCTH JbIXaHUS B
COCTOSIHUHU 4 10 MCXOIHOTO YypoBHsA. OIHAKO IpPU KOHIIEHT-
pauuu 5 MKM yraeran cKOpocTb ABIXaHMSI B COCTOSTHUH 3.

Pesynprarel HacTOsIIIEH pabOTH CBUAETEIHCTBYIOT O TOM,
4yTo BBeaeHue B cpeny ['X Sle B KOoHIIeHTparusax ot 500 EM
no 1 MkM mpenoTBpamiaeT aKTHUBALHIO CBOOOJHOpAIU-
KaJIbHBIX MPOLECCOB, YTO MO3UTHUBHO BIUAET HAa YPOBEHb
SHEPTeTUYECKOr0 COIPSHKEHUST MUTOXOHAPHUI.

NMPOBJIEMbI
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It is well-known that one of the main factors of organ
impairment after hypothermal storage (HS) is reactive
oxygen species (ROS) overproduction. Respiratory chain
of mitochondria is the major ROS source during liver
ischemia, and therefore the search and application of sub-
stances that can protect organ against free radicals during
hepatic preservation is hopeful trend for cryobiology and
transplantology. Therefore, mitochondria-targeted anti-
oxidants developed by Skulachev’s group deserve special
attention. Particularly, it was demonstrated that plasto-
quinonil-decyl-triphenilphosphonium (SkQ,) selectively
accumulates in mitochondria and displays strong anti-
oxidant activity in models in vitro and in vivo. However,
SkQ efficiency was not shown in the model of cold ischemia
hepatic injury up to the present moment.

The aim of the research was to verify the efficiency of
SkQ), presence in preservation medium on liver lipid peroxi-
dation (LPO) intensity and mitochondrial respiratory
parameters after cold storage.

Rat livers were stored during 18 hrs at 4°C in sucrose-
based solution contained SkQ, in concentrations from 0.1
to 5 UM. Oxygen consumption rate in liver homogenates af-
ter HS was examined with a Clark oxygen electrode. TBARS
levels in homogenates were studied in n-butanol-extracted
lipid fractions spectrophotometrically at 535 nm. Fe?*-ascor-
bate induced LPO intensity in liver homogenates was deter-
mined by TBARS accumulation rate.

It was shown that hypothermia resulted in the increase
of TBARS basal level and induced LPO intensity, as well as
in decrease of respiratory control index (RCI) due to the
increasing of respiratory rate in state 4. This testify to indi-
cating of inner mitochondrial membrane ionic permeability
impairment.

Addition of 100 nM SkQ, to the preservation solution
had no influence on free radical processes and respiratory
parameters. Increasing of SkQ concentration led to TBARS
level and induced LPO intensity reduction in dose-depen-
dent manner during HS. Concentrations of 500 nM and
1 UM of SkQ, induced RCI increase due to the reduction of
respiration in state 4 up to the initial level. But SkQ in 5 uM
concentration depressed respiratory rate in state 3, so RCI
was not recovered.

This research proves that supplementation of HS solu-
tion with SkQ, in concentrations from 500 nM to 1 UM
prevents activation of free radical reactions, positively affec-
ting a mitochondrial energetic coupling level.
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Low Temperature Treatment as the First Stage of Creation

of Acellular Xenogeneic Vascular Scaffolds

D.V. Byzov, |.P. MikHAYLOVA, O.P. SYNCHYKOVA, B.P. SANDOMIRSKY
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

EnuHcTBeHHBIN paguKanbHBIH METOJX JICUEHHS] OKKIIIO-
S3UOHHBIX U TpaBMaTU4YCCKUX HOpa)KCHl/Iﬁ MarucTpajJbHbIX
COCYIOB — OINEpaTHUBHBINA: 3aMeHa JUIM HIYHTHPOBaHHE
ydacTKa MOBPEKICHHOW apTEepHH C LENbI0 PEBACKYIAPH-
3alliu 30HBI MIICMUH. HCpCHCKTMBHblMI/I, 0CO0EHHO JJIA
IPOTE3UPOBaHUS apTepuil MenKoro guamerpa (d<6 mMm), aB-
JSAIOTCSL OMOMHKEHEPHBIE COCYIUCTBIE IPOTE3sl HA OCHOBE
OEeCKIICTOYHBIX KCEHOTCHHBIX COCYANUCTBIX KapKacoB, CIIOCO0-
HBIX 00ecreunBaTh AICKBATHbIC MCXAaHHUYCCKUEC CBOIiCTBaA.
OHpoTeNnnaNbHbIHN ciloi Takux ckaddoanoB MOKET COCTOATH
13 ayTOJOTHYHBIX KIETOK PEIUITUCHTA, 3aCETICHHBIX in Vitro
JI0 TPAaHCIUIAHTAINH; BO3MOXHO TaKXe CaMOCTOSTEIbHOE
npuMeHeHue ckaddosngoB ¢ 3aceneHneM ayTONOTMYHBIMU
KJIICTKaMHU HCIMOCPCACTBCHHO B OpPraHU3ME PCUUIIMCHTA.

Llens mccnenoBaHus — U3y4YCHHUE BIMSHHUSA HU3KHX TEM-
meparyp Ha apTepHH CBHHBH IIPU CO3JaHHH OECKIICTOYHBIX
KCEHOTEHHBIX COCYAHMCTHIX ckaddonaos.

B paboTte ncnonap30BagM METOIB! OLICHKU yIpYrosJac-
THYHBIX CBOHCTB COCYJOB — M3MEpPCHUE NaBICHUS pa3phBa
U OIpeelieHHe MEXaHWYEeCKOH IPOYHOCTH IIPH pacTsiKe-
HUU. MopdoI0rn4eckoe COCTOSHUE CTCHKH COCY/IOB OLICHHU-
BaJIM 110 THCTOJIOTHYECKUM Cpe3aM, OKpAIIMBaHHE — reMa-
TOKCHIMH-J03UHOM, NMHKPOQYKCHHOM 10 MeToxy Bamn-
I'uzona u Beiirepra. CTpyKTypy BHYTPEHHETO CJIOSI COCYOB
BBIABJIAJINA METOAOM HMIPCErHalluu CCpC6pOM KJICTOYHBIX
TPaHUIl SHIOTENHS.

3abop cocynoB OT HOIOBO3PETBIX CBHHEH IPOM3BOIIIIH
¢ cobnroneHueM npasui OMo>TUKH. [IpenapupoBaHHbBIE
COCY/BI MOTPYXKaJTH B KUAKHH a30T, MOCJIE MX IMOJHOTO
oTTamBaHHUA HccienoBanu. [Ipn ncmonp3oBaHUH crocoba
BBISBJIICHUS MEXKJICTOUHBIX I'PaHUI] SHAOTEIUS IyTeM
UMIIpETHAIIMM cepeOpOM yCTaHOBJIEHA YacTUYHAsl JEBUTA-
nu3anus >HoTenud. OxnaxiaeHue cocyno 1o —196°C npu-
BOJAMJIO K M3MEHEHHUIO UX NMPOYHOCTHBIX XapaKTEPUCTHK.
VcripiTaHre Ha pa3pblB MPOJEMOHCTPHPOBAIO TEHJCHIIUIO
K MOBBIIICHUIO MPOYHOCTHBIX CBOMCTB 3aMOPOKCHHBIX~
OTOTPETHIX COCYJOB, HaOIIONANOCh TAaK)Ke AOCTOBEPHOE
YBEIHUCHHE MEXaHHYECKOH MPOYHOCTH B SKCIIEPHMEHTAX
IIPU PACTSIKEHHH.

Takum 00pa3oM, HH3KOTEMIIepaTypHas 00paboTKa Kce-
HOTCHHBIX KPOBEHOCHBIX COCYIOB 00CCIICUMBACT OIMH U3
9TANOB TEXHOJIOTHH CO3JaHUS OCCKIETOUHBIX COCYAMUCTBIX
ckadongoB: COXpaHEHHE aAeKBATHBIX MEXaHHUYECKUX
CBOICTB MCXOJHOIO MaTepHajia IIPU YaCTUYHOMN JCLeIUIIo-
JIApHU3alHY, TO3BOJISIA TAKKEe PELINTh MPOOIEMY XpaHCHHS
OMOIOrHYECKOTO MaTepHaa.
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Single radical treatment method for occlusion and trauma
of great vessels is operation, i.e. substitution or bypass of
the damaged artery site with the aim of revascularization of
ischemia zone. The perspective ones, especially for prost-
heses for arteries of small diameter (less than 6 mm) are
bioengineered vascular prostheses based in acellular xeno-
geneic vascular scaffolds capable to provide adequate me-
chanical properties. Endothelial layer of these scaffolds may
consist of recipient’s autological cells seeded in vitro prior to
transplantation; also possible independent use of scaffolds
with seeding with autologous cells directly in a recipient’s
organism.

This research aim was to study the effect of low tempera-
tures on porcine arteries when creating acellular xenoge-
neic vascular scaffolds.

In the research there were used the methods of tough
and elastic properties of vessels: measuring the burst pres-
sure and finding the mechanical strength when stretching.
Morphological state of vessel wall was estimated on histo-
logical sections, stained with hemotoxylin-eosin, picro-
fuchsin according to Van-Gieson and Weigert methods. The
inner layer structure of vessels was examined by silver
impregnation of endothelium cell boundaries.

The sampling of vessels from mature pigs was carried
out with meeting all the requirements of bioethics. The ves-
sel preparations were plunged into liquid nitrogen, after
their complete thawing were investigated. When using the
method of revealing the endothelium intercellular bounda-
ries by silver impregnation there was found a partial devita-
lization of endothelium. Cooling of vessels down to —196°C
resulted in the change of their strength characteristics. The
examinations of burst pressure demonstrated the tendency
to a rise of the strength properties of frozen-thawed vessels,
as well there was observed statistically significant increase
in mechanical strength in the experiments at tension.

Thus, low temperature treatment of xenogeneic blood
vessels provides one of the stages of the protocols for the
creation of vascular scaffolds: preservation of adequate
mechanical properties of initial material at partial decellu-
larization, allowing to solve the task of biological material
storage.
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lMoAxoA K onTMMM3auMM COCTaBa KPUO3aWIMTHOW CPeAbl HA OCHOBeE
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FTAMLIEPUHA AAS 3aMOPAXXUBAHUSI SPUTPOLMUTOB YE€AOBEKa
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Approach to Optimization of Composition of Cryoprotective Medium
Based on Oxyethylated Glycerol Non-Penetrating Cryoprotectant

for Freezing of Human Erythrocytes

Yu.S. Esipova, A.M. KOMPANIETS
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Ilenp uccnaenoBaHus — ONTHMHU3ALUS COCTaBa KpHO3a-
IIUTHOM Cpesl Il 3aMOPaXKUBAHUSI DPUTPOLUTOB UEJIO-
BeKa, cojepkaieil okcuaTuianpoBaHHbli miunepuH (OOI)
B KaueCTBE KPHOIPOTEKTOPA, C MOMOIIBI0 METOJa MOTHOTO
TpexdakropHoro sxcnepuMenTa. OLEHUBANICS YPOBEHb COX-
PaHHOCTH 3PUTPOLMTOB YEIOBEKA IMOCIE 3aMOPaXKMBAHUS-
OTOTpEeBa B 3aBUCHMOCTH OT KOHIIEHTPALUU KOMIIOHEHTOB,
BXOJIAIINX B COCTAaB KPHO3AIUTHBIX pacTBopoB — OO, caxa-
PO3bI, XJIOPUCTOrO HaTpus. B kauecTBe mapameTpa ONTHMU-
3a1UK (COXPAHHOCTh 3PUTPOLIUTOB II0OCIIE 3aMOPAKMBAHUSI-
OTOTpeBa) BEIOpaH MMOKa3aTellb UX OCMOTHYECKOW XPYIKOCTH
B 0,9%-m pactBOope xmopucroro natpus (Y,). HezaBucu-
MbIMH (paKTOpaMu ObLIM BBIOpaHBI: X| — KOHLEHTPALHUA
OO3T'; X, — caxapossl; X, — XJ0puCcTOro Harpus. [lonydennas
MaTeMaTH9ecKasi MOJIENb aJIeKBaTHO OMHICHIBACT H3yJaeMBbIi
IpoIecC MpHU JTOBEPUTEIbHON BeposiTHOCTH 95%. Pacuer
JaHHBIX JKCIIEpUMEHTa MO03BOJIJI IOJIYYUTh aJleKBaTHOE
ypaBHEHHE PErpeccUuu CO 3HAYUMBIMU KOA((QUIIMEHTAMU:

Y =17,6 — 15X, + 0,3X,+ 0,76X X, - 0,4X X, + 0,5X, X, X,.

AHanu3 MoNIy4YeHHOrO0 YpaBHEHUs PErpeccuu IMokasail,
YTO YBEJIMYEHHE COXPAHHOCTU IPUTPOLMTOB 110 MapamMeTpy
ONTHMH3AIUH Y, MOXKET ObITh MOJYy4EHO NMPU CHUKEHHU
KOHLIEHTPAIIUN KPUOTIPOTEKTOPa M YBEJIMYEHUN KOHIIEHTpa-
MU caxapo3bl B KpHO3alUTHOU cpene. OTCyTCTBHE B ypaB-
HEHUH (aKTopa X, CBUIETENBCTBYET O €10 HE3HAYMTENIHHOM
BIMSHUHM B HCCIIEyeMOM JHalla3oHe U3MEHEHUH Ha mapa-
METp ONTHMM3AINH.

Taxum 06pa3om, JTaHHBIN HOAX0/] TIO3BOJIII HCCIE0BATh
3¢ (HEKTUBHOCTh KPHO3AIIUTHBIX CPEJT B 3AaBUCUMOCTH OT KOH-
LIEHTPALlM KOMIIOHEHTOB M OIIPENEJIUTh UHTEPBAJIbl ONTH-
MaJbHO COYETAIOIIUXCA KOHIIEHTPAIMi BEIeCcTB.
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The research aim was optimization of cryoprotective
medium composition for human erythrocytes freezing,
containing oxyethylated glycerol (OEG) as cryoprotectant
by means of a complete three-factor experiment. Survival
level of human erythrocytes after freeze-thawing was
estimated depending on concentration components, com-
prised of OEG, sucrose, NaCl cryoprotective solutions. As
optimization parameter (erythrocytes survival after freeze-
thawing) the index of their osmotic fragility in 0.9% NaCl
solution (Y,) was selected. The independent factors such
as OEG concentration X, sucrose X, NaCl X, were selected.
Obtained mathematical model equally describes the studied
process with 95% confidence coefficient. The experimental
data calculation enabled to obtain the regression equation
with significant coefficients,

Y,=17,6 - 1,5X,+ 0,3X,+ 0,76X X, - 0,4X X, + 0,5X X X,

Analysis of obtained regression equation showed that
the increasing of erythrocyte survival for Y, optimization
parameter could be obtained at the reduction of cryopro-
tectant concentration and the increasing of sucrose one in
cryoprotective medium. Absence of X, factor in the equation
testifies to its insignificant effect in the researched range of
changes on optimization parameter.

Thus, this approach enabled to study the efficiency of
cryoprotective media depending on concentration of
components and determine intervals of optimally combining
concentrations of substances.
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ITaccuBHasg NPOHUIIAEMOCTH KJIETOUYHOM MeMOpaHBI
ompezessercs ee oOLEed CTPYKTypoi, CBOMCTBAMU OTAENb-
HBIX KOMIIOHEHTOB, BXOJAILUX B €€ COCTaB, a TAKXKE CUCTEMOM
B3aUMOJIeHCTBUM Mexny HUMHU. [IpencraBinenus o MexaHus-
Max NPOHHUIIAEMOCTH OMOJOTHYECKHX MeMOpaH pa3BHU-
BaJIUCh HAPALY C U3yYEHUEM UX CTPYKTYPHOH OpraHU3aLuHu.
VIMeHHO HcclleoBaHUS IPOHUIAEMOCTH OHMOJIOTHYECKUX H
HCKYCCTBEHHBIX MeMOpaH SBUIMCH OCHOBOH AJS CyliecT-
BYIOLIUX IPEACTABICHUIl O CTPOCHUH OHOJIOTMYECKUX MEMO-
paH. OfHa U3 BaXKHBIX XapPAKTEPUCTHUK TPAHCIOPTHBIX IPO-
LECCOB — UX 3aBHCHMOCTb OT TeMmImepaTyphl. IIpoHHKHO-
BEHHE BOJBI M PACTBOPCHHBIX BELIECTB Yepe3 pa3IuyHble
CTPYKTYPHO OOYCIIOBJICHHBIC IIyTH B KJIETOUHOII MeMOpaHe
XapaKTepU3yeTcs pa3HbIMU 3HAYEHUSAMU SHEPrUU aKTHBa-
nuu 3roro mnponecca. OTKIOHEHHE appEeHUYCOBOI 3aBUCH-
MOCTH TPAHCIIOPTHOTO Ipoliecca OT MPOCTOTO JHMHEHHOro
COOTHOUIEHUsI CBUAETEILCTBYET O TOM, YTO OAUH MJIM Hec-
KOJIBKO (haKTOPOB, ONPENENIAIOMNX €T0 TeUCHHEe, H3MEHSIET
CBOHU XapaKTEPUCTUKH B 3aBUCUMOCTH OT TEMIIEPATYpBHI.
W3yuenue temnepaTypHOW 3aBUCHUMOCTH IIaCCUBHOM IIpO-
HHUIIAEMOCTH MOXET NPEeNOCTaBUTh LICHHYI0 HH()OPMAIUIO
0 Tporeccax, IPOUCXOIAMNX B KIETOUYHOH MeMOpaHe IpH
oxJaxJaeHuU. B psane paboT ycTaHOBIEHA CBI3b MEXAY
U3JI0MaMH appeHUYCOBBIX 3aBHCHUMOCTEH TPaHCHOPTHBIX
npoueccoB ¢ (ha30BBIMU IepexoJaMu B JIUMHIAX MeMOpaH.

B pabore uccienoBanu BiusHEE Temrepatypbl 0-37°C
Ha TIPOHHUI[AEMOCTh MEMOpPAH 3PUTPOIHUTOB U APOXKIKEBBIX
KIEeTOK Saccharomyces cerevisiae N7l KPUOIPOTEKTOPOB
1,2-nponanmona u aumetuicyinsporcuaa. [TokazaHo, uTo
appeHnycoBas 3aBUCHMOCTH NPOHHIIAEMOCTH MeMOpaH
SPUTPOLUTOB AN YKa3aHHBIX HEIIEKTPOIUTOB XapaKTe-
pu3yeTcss CyLI€CTBEHHBIMHM M3MEHEHHUSMHU 3HadeHUS
SHEPTruM AKTUBALUU B HECKONBKUX TEMIIEPaTypHBIX JHama-
30Hax, B YaCTHOCTH B MHTepBasie Temrepatyp 8—12°C. Do
KpUTHUYECKasl TeMIlepaTypa KakK [Jsi FHIOTOHUYECKOIO
JIU3UCa, TaK U MIIEPTOHHYECKOro Kpuoremonusa. Tepmor-
pomHBIN nepexol B MeMOpaHax 3puTpouutoB mpu 8—12°C
HauOoJee BBIPAXKEH M CBS3aH CO CTPYKTYPHBIMH H3MEHE-
HUSMH, B KOTOpPbIE€ BOBJICUEHBI BCE KOMIIOHEHTHI MEMOpPAHBI
(IMTIUABI, IIUTOCKENIETHBIE W WHTErpalibHble Oenkn). [omy-
YeHBl U3JI0MBl apPEHUYCOBOM 3aBUCHUMOCTH NPOHUIIA-
€MOCTH Ul KPUOIIPOTEKTOPOB U NIPH APYTUX TEMIEpaTypax.
OTO CBUIETEIBCTBYET O TOM, UTO CHHXKEHUE TEMIIEPATYpPbI
HIDKe (U3MOTIOrHYeckol MPUBOAMUT K HENPEPHIBHBIM H3Me-
HEHHMSM BO B3aMMOOTHOLICHUSIX CTPYKTYPHBIX 3JI€MEHTOB
MeMOpaHbl — JIHUIHI0B, OSIKOB M BOABI, KOTOPHIE NPOSB-
JISIIOTCSL B XapaKTEPHBIX TEMIIEPATYPHBIX TOUKAX.

MPOBJIEMbI
KPMOBMONOTUMU
T. 19, 2009, Ne2

216

Passive permeability of cell membrane is determined with
its total structure, properties of some components com-
prised and interaction system among them. Notions on
biological membrane permeability mechanisms have deve-
loped with studying their structural organization. Just the
researches of biological and artificial membrane permeability
were the base of current notions on the biological membrane
structure. One of the important characteristics of transport
process is their dependence on temperature. Water and
dissolved substances penetrating through the different
structurally determined pathways in a cell membrane is
characterized with different values of activation energy of
this process. Deviation of Arrhenius’ dependence of trans-
port process from the simple linear ratio testifies to the fact,
that one or some factors, determining their development,
change its characteristics depending on temperature.
Studying of the temperature dependence of passive permea-
bility may provide valuable information about the processes,
taking place in cell membrane at cooling. In some works the
relationship between kinks of Arrhenius’ dependence of
transport processes with phase transitions in membrane
lipids has been established.

In the work the effect of temperature within the range of
0-37°C on permeability of erythrocyte membranes and
Saccharomyces cerevisiae yeast cells for 1,2-propane diol
and dimethylsulfoxide to cryoprotectants have been stu-
died. It has been shown that Arrhenius’ dependence of
erythrocyte membrane permeability for these non-electro-
lytes is characterized with significant changes of activation
energy values in some temperature ranges, particularly in
the range of 8-12°C. This is critical temperature not only
for hypotonic lysis, but also for hypertonic cryohemolysis.
Thermotropic transfer in erythrocyte membranes at 8-12°C
is the most expressed and connected with structural chan-
ges, into which all the components of membrane were
involved (lipids, cytoskeletal and integral proteins). The
kinks of Arrhenius’ curve of permeability for cryoprotectants
have been obtained at other temperatures. This confirms
that temperature reduction lower than physiological one
results in continuous changes in interactions of membrane
structural elements as lipids, proteins and water, manifesting
in specific temperature points.
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Study of Ultrastructure of Hepatic Artery After Cryodenervation
N.A. CHizH
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Viy4meHnne KpoBOCHAOXEHHUsS MEUYEHH CIOCOOCTBYET
YCHJICHHUIO pEreHepaIliy KIETOYHBIX JIEMEHTOB TAPEHXUMBI
opraHa U HOPMAaJIU3YyeT ero (yHKIMOHAJIBLHOE COCTOSHUE.
VYBenuueHue apTepHaAIbHOTO KPOBOTOKAa MOXHO TOCTHYb
IyTeM IepUapTepHaIbHON JICHEpBAlUU, KOTOpas MPUBOIUT
K Ba3OJWJIATALMU COCYAa 3a CYeT OJOKaJgbl COCYIOCYKHU-
BAIOIIUX MMITYJIbCOB CUMIATUYECKON HEPBHOM CHCTEMBI.
Bricokast 4yBCTBUTEIBHOCTh HEPBHON TKaHU K HU3KUM
TeMIepaTypaM IMO3BOJISET HUCHOIb30BaTh JIOKAJIbHOE KPUO-
BO3/ICHCTBUE KaK OJUH M3 CIIOCOOOB BBINOJHCHHS JCHEP-
BallUu a. hepatica communis.

Lenp paboTel — u3y4ueHue MOP(HOIOrHYSCKHX XapaKTe-
PUCTUK CTEHKHU a. hepatica mocie KpUOJEHEpBAaIlUU s
OIICHKH CTENeHH dPPEKTUBHOCTU OMNEPALUU.

OkcnepuMeHTanbHas paboTa mposeneHa Ha 18 oOpas-
nax a. hepatica, B3STHIX Y 0€CIIOPOTHBIX OEIBIX KPBIC-CAMIIOB
maccoit 180-230 r cpasy u uepe3 3 Hemenu mociie HU3KOTeM-
nepaTypHoil nepuaprepuaibHoil AeHepsanuu. Kpruonenep-
BallMsl BBHINOJIHAJIACH C MOMOIIBI0 KpuonHcTpyMenta KJI-3
¢ temmneparypoil anmiaukatopa —120°C. CTpyKkTypHYIO
OpTaHH3alUIo0 a. hepatica OLEHUBATH MO0 CBETOBOH MHKPO-
CKOITUH TOJIyTOHKUX SMTOHOBBIX CPE30B, OKPAIICHHBIX METH-
JICHOBBIM M TOJYHMJUHOBBIM CHHUM. YJIBTPAcTPYKTYpy Kile-
TOK a. hepatica NCCIIeOBAIY C TIOMOIIBIO JIEKTPOHHON MUK-
POCKOIIUU.

JlaHHBIC CBETOBOW M 3JICKTPOHHOW MHKPOCKOMHH 00pa3-
OB a. hepatica MoKa3aiay, 9YTO HENOCPEICTBEHHO IOCIe
KpPUOJEHEPBAIlUM HEPBHbIE BOJOKHA aJIBEHTHUIHAIbHON
0007109k OBLTH (parMEeHTHPOBAHBI U XapaKTEPH30BAIHCH
3HAYUTEIBHBIMH M3MCHECHUSIMH JIECTPYKTUBHOTO XapakTepa
C TMOJIHBIM pa3pylIeHHUEM MHUTOXOHJIPHH, pa3pbiBaMu
MeMOpaH aKCOHOB M LIBaHHOBCKUX KJeTOK. KprnoBosneiict-
BHE NMPUBOJIWIO TAaKXKe K JIOKAIBHOMY CIYLIMBAHHUIO 3HJO-
TeJus, IPU 3TOM BHYTPCHHSA dJacTUdyeckas MeMmMOpaHa
COXpaHsIa CBOIO LIEJIOCTHOCTD, KaKk U OOJblIas 4acTh dJac-
THYECKUX BOJIOKOH MBIIIEYHON OOOIOUKH.

Yepes 3 Henmenu mocie KpUOJASHEPBALHH HaOIIOMATH
NPU3HAKH BOCCTAHOBJICHHUS SHAOTEINNS, KOTOPBIH ObUI mpej-
CTaBJICH HECTUIOLIHBIM CJIOEM KJIETOK, JIC)KAIIUX Ha BHYTPEH-
Hell sracTUuecKoil MeMOpaHne. AIBEHTHIUAIBHAS 000I0YKa
B COCTaBE PHIXJION COSAMHUTENBHON TKaHU COZIeprKaja Ipoc-
JIOMKU KOJUIATCHOBBIX BOJIOKOH, a TaKXe OCTATKU JETPHUTA
HEPBHBIX BOJIOKOH. K 3TOMY CpOKy IPHU3HAKOB pereHepannu
HEpPBHBIX BOJIOKOH aJBEHTHUIIMAJIBbHOW O0OOJIOYKH B 30HE
JIOKAJIbHOTO KPHOIIOBPEXACHUA HE HaOJI0AaIO0Ch.

[Tociie mpoBeneHUs KPUOBO3/CHCTBIS HA MEYCHOYHYIO
apTEepUI0 KPHIC B paHHUE CPOKHM OTMEYaiach NECTPYKIIHS
aJIBEHTUIIMH COCYJIa C MOJHBIM Pa3pylLICHHEM HEpPBHBIX BO-
nokoH. Yepe3 3 Hemenu mociie KPHOACHEPBAIMH a. hepatica
Ha0JI07an0Ch BOCCTAHOBICHUE BCEX CIOEB COCYIHUCTOH
CTCHKH, 32 MCKIIIOUCHHUEM CETH HEPBHBIX BOJIOKOH aJBEHTHU-
LHaJbHOW 000JIOUKH.
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Improved blood supply of liver contributes to streng-
thening of regeneration of organ parenchyma cell elements
and normalizes its functional state. The enhancing of arterial
blood flux may be achieved by periarterial denervation
resulting in vessel vasodilatation due to the blocking of
vasoconstricting pulses of sympathetic nervous system.
The high sensitivity of nerve tissue to low temperatures al-
lows the use of local cryoeffect as one of the ways of per-
forming a. hepatica communis denervation.

The research aim is to investigate morphological charac-
teristics of a. hepatica wall after cryodenervation for
assessment of surgery efficiency rate.

Experimental work was performed in 18 samples of a.
hepatica, derived from breedless male white rats in 180—
230 g at once and in 3 weeks after low temperature periarterial
denervation. Cryodenervation was done by means of
cryoinstrument KD-3 with applicator temperature of —120°C.
Structural organization of a. hepatica was estimated using
light microscopy of semi-thin epon slices stained with
methylene and toluidine blue. Ultrastructure of a. hepatica
cells was investigated by means of electron microscopy.

The data of light and electron microscopy of the samples
of a. hepatica have shown that just after cryodenervation
the nerve fibers of adventitial membrane were disintegrated
to the fragments and were characterized with significant
destructive changes with complete breaking-down of
mitochondria, ruptures of axons and Schwann cells” memb-
ranes. Cryoeffect resulted also in local endothelium exfo-
liation, herewith inner elastic membrane preserved its
integrity as well as the major part of elastic fibers of muscular
tunic.

In 3 weeks after cryodenervation there were observed
the signs of endothelium recovery, which represented disco-
ntinuous layer of cells laying on inner elastic membrane.
Adventitial layer as a component of loose connective tissue
contained interior layers of collagen fibers as well as the
rests of detritus of nerve fibers. To this term no signs of
regeneration of nerve fibers of adventitial membrane in the
zone of local cryodamage were observed.

After cryoeffect on hepatic artery of rats at early terms
there was found the destruction of vessel adventitia with
complete breaking-down of nervous fibers. In 3 weeks after
a. hepatica cryodenervation there was observed the reco-
very of all the layers of vascular wall excluding the net of
nervous fibers of adventitial membrane.
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Effect of Cryopreservation Factors on Immunogenic Properties of Erythrocytes
M.A. Sirous, K.A. Gortsev, V. RAssOKHA

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

Moaudukanus cTpyKTypbl KI€TOYHOH MeMOpaHbl dpUT-
POILIMTOB M OCBOOOXKICHUE CKPBITBIX AaHTUTEHHBIX JITATONOB
MIPUBOJAT K U3MEHEHHIO UX HMMYHOT'€HHBIX XapaKTePHCTHUK,
YTO MOXET CONPOBOXKIATHCS (POPMHUPOBAHUEM AyTOAHTHUTEI
U OBITh NIPUYMHOM pa3zBUTHSA ayTOMMMYHHOH IeMOIH-
tuueckoii anemun (AUTA). Moaudukaiuu aHTUTEHHOTO
(MMMYHOT'€HHOTO) CIIEKTpa SPUTPOIUTOB MOKHO JOOUTHCS
BO3/ICHCTBUEM DPA3IUUHBIX (pU3NUecKUX (AKTOPOB, HANPU-
Mep IPOrpeBaHUEM, KOTOPOE UCIONIb3YeTCS B SKCIEPUMEH-
TaNbHBIX HcclenoBanusax npu uHAyknuu AUTA. Unte-
PECHBIM IMPEICTABISIETCS M3YYEHHE BOIMPOCa O MOJO0OHOTO
pola mepecTpoiikax dpUTPOLUTOB IOCIEe UX KPUOKOHCEp-
BUPOBaHMUS.

Lens paboTHl — H3YYUTH BIHSHHUE PA3INIHBIX PEKHMOB
KPHUOKOHCEPBUPOBAHUSA HA UMMYHOTCHHBIE XapaKTePHUCTUKU
SPUTPOLIUTOB MBIIIEH B CUCTEME in ViVo.

Mpieit muann C57B1/6J paszpenunu Ha mecTs Ty,
KOTOPBIM OJIHOKPATHO BHYTPUOPIOMIMHHO B KOJHUYECTBE
3%10°kI€TOK /Ha MBIIb BBOIWIN: 1-i TPyIe — HATHBHBIE
CHUHTEHHBIE SPUTPOLUTHI; 2-i — CUHTE€HHBIE YPUTPOLUTHI,
nporpetsle mpu temneparype 49,5°C; 3-ii — 3pUTPOLUTHL,
KpPHOKOHCEPBHPOBaHHBIE 1o 3amuToit 30% [1D0-1500 6e3
OTMBIBKH OT KPHUOIPOTEKTOpa MOCIe PasMOpaXUBaHUS; 4-i —
SPUTPOLUTHI, KPUOKOHCEPBUPOBaHHbIE 1O 3amuToil 30%
IJUIepUHa ¢ 3-KpaTHOH OTMBIBKONH OT KPHONPOTEKTOpa
rocJjie pa3MOpPaXWBaHUA;, 5- U 6- — CHUHTCHHBIE YPUTPO-
LHUTHI, KOTOPBIE TOJIBKO 3KCIIOHUPOBAJIM C KPHOIPOTEK-
TopaMu. Dpurpomaccy odvemom 1,8 M1 3aMOpaKMBajIl B
MOJMATUIICHOBBIX amirysax Nunc o temmeparypsl —196°C
myTeM OBICTPOTO MOTPYKEHHS B KUIKUH a30oT. OTTanBaHue
MIPOM3BOAMIIM Ha BOASHOW OaHe mpu Temreparype 42—44°C.
KouTpons 3a 00pa3oBaHHEM NPOTUBOIPUTPOLUTAPHBIX
ayroanturen (AAT) ¢ momomsio npsiMoii peakuuu Kymbea
OCYILECTBIISIHN Ha 13-e CyTKH 1I0cie BBEACHUS SPUTPOLIUTOB.
[TokazaTenp moTeHIHaNa UMMYHOT€HHOCTH 3PUTPOLIUTOB
(TTND) ucmonap3oBanu AJsS CpaBHEHHS 000OLIIEHHOTO
s dexTa MoAU(UKAIMN UMMYHOT€HHOCTH 3PUTPOLUTOB B
pa3HBIX TpyIHax.

YcTaHOBIIEHO, YTO MaKCHUMAaJIbHO BBIPaKEHHBIH MMMYH-
HBIIl OTBET Ha CHHICHHBIE SPUTPOLUTEI B BUIE MPOLYKIIUU
AAT HaOunronancs moclie UX TEIIOBOH 00paboOTKH Npu
49,5°C. DpHUTpPOUHTHI, KPUOKOHCEpBUpOBaHHBIE ¢ 30%-M
mnepuHoM U ¢ [190-1500, o6naganu MeHee BRIpaKeHHBIMU
UMMYHOTEHHBIMH CBOWCTBaMH, OJHAKO U OHM MHIYLHPO-
BaJIM Pa3BUTHE ayTOMMMYHHOH peakuuu npumepHo y 50%
MBIIIECH-PELIUITHEHTOB.

[TonmyuyeHHbIe pe3yNbTaThl CBUIETENBCTBYET O OSBICHUU
UMMYHHOT€HHBIX CBOMCTB Y CHHT€HHBIX SpPUTPOLUTOB HOCIIE
KPHUOKOHCEpBUpPOBaHUA. BO3MOXHO, 4TO MOAM(UKAIKSL
MeMOpaHHBIX CTPYKTYP SPUTPOLUTOB SBJISAETCS CIEJCTBHEM
peanm3anuu 3¢ deKra 3aMOpaKHBAHUA-OTOIPEBA, MOCKOIBKY
BJIUSHHME Ha 3TOT IIPOLIECC KPUOMPOTEKTOPOB “B YUCTOM
BUJE” HE OTMEYANOCh.

NMPOBJIEMbI
KPUOBMONIOrMMU
T. 19, 2009, Ne2

Modification of structure of erythrocyte cell membrane
and release of latent antigen epitopes results in the alte-
ration of their immunogenic characteristics that may be ac-
companied with the formation of autoantibodies and be the
cause of the development of autoimmune hemolytic anemia
(AIHA). Modification of antigenic (immunogenic) spectrum
of erythrocytes may be achieved by the effect of different
physical factors, e.g. heating, used in experimental studies
to induce ATHA. The study of the question about similar
re-arrangements of erythrocytes after their cryopreservation
is interesting.

The research aim was studying the effect of different regi-
mens of cryopreservation on immunogenic characteristics
of mice erythrocytes in vivo.

The C57B1/6] mice were divided into 6 groups, which were
injected intraperitoneally once in a dose of 3x10%cells/per
mouse: to the 1 group native syngeneic erythrocytes, to
the 2™ one syngeneic erythrocytes, heated at 49.5°C; to the
3 one erythrocytes, cryopreserved under 30% PEO-1500
protection with no washing-out of cryoprotectant after
thawing; to the 4" one erythrocytes, cryopreserved under
30% glycerol protection with three-fold washing-out from
cryoprotectants after thawing, to the 5" and 6™ ones
syngeneic erythrocytes only exposed to cryoprotectants.
The erythromass of 1.8 ml volume was frozen in Nunc poly-
ethylene ampoules down to —196°C by rapid immersion into
liquid nitrogen. Thawing was performed on water bath at
42-44°C. The formation of anti-erythrocyte autoantibodies
(AAB) using direct Coombs reaction was controlled to the
13™ day after introduction of erythrocytes. The erythrocyte
immunogenity potential index (IPI) was used to compare
total effect of modification of immunogenity of erythrocytes
in different groups.

It has been established that maximum manifested immu-
ne response to syngeneic erythrocytes as AAB production
was observed after their heat treatment at 49.5°C. Eryth-
rocytes cryopreserved with 30% glycerol and PEO-1500 had
less manifested immunogenic properties, however they
induced the development of autoimmune reaction appro-
ximately in 50% recipient mice.

The obtained results testify to the appearance of immu-
nogenic properties in syngeneic erythrocytes after cryopre-
servation. Probably, the modification of membrane structures
of erythrocytes is likely the consequence of realization of
the effect of freeze-thawing, since the influence on this
process of only cryoprotectants was not found.
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Changes in Sleep-Wake Cycle After Artificial Hypometabolic State in Rats

E.A. VENTSKOVSKAYA!, A.V. SHILO?
'"V.N. Karazin Kharkov National University, Kharkov, Ukraine
2Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

W3yueHne ecTecTBEHHBIX U CO3/JaHHE OOpPATUMBIX HC-
KYCCTBEHHBIX runomMeradonndeckux coctosauii (MI'MC)
SIBISIIOTCS. OHUMH M3 HanboJjiee aKTyalbHBIX HarpaBIeHUI
KpUOOHOJIOTUH U KPUOMEAHULUHBL. [IepCIEKTUBHBIMH CUHU-
TaroTcss MeToabl noctuxkeHus UT'MC, ocHoBaHHBIE Ha
JNeWcTBUM (paKTOPOB, YIACTBYIOMINX B HHUIMAIIMN TIPHPOI-
HOro runomeradonu3ma. DTi GakTopsl (THIOKCHS, TUTIOTEP-
MU, THTIEPKAIHUs, Ta30Bble cMecH, HS u jip.) noTenuuanbno
OTNACHBI JJI1 HETHOCPHUPYIOIIETO OpraHu3Ma, MO3ITOMY
HEO0OXOIUM KOHTPOJb (PyHKIMOHAIBHONW aKTHBHOCTH 3a-
JeHCTBOBaHHBIX CUCTeM opraHu3ma. Ilomararot, uyTo H3Me-
HEHHE [IUKJIa COH-00IPCTBOBAHNE MOXKET OTPaXKaTh B3aUMO-
OTHOIICHHUE MEXAY aHAOOJIUYECKHUMH MPOIECCAMH BCETO
opranu3Ma M cuHreTnueckumu mpoueccamu B [IHC mocne
BJIHSHUS (aKTOPOB, CIOCOOCTBYIONIUX MOTPYKEHHUIO B
UIrMc.

VY kpeic nuaun Bucrap (7-8-mecsuHbIx, Maccoi 220—
250 r) u3yyaiu W3MEHEHHE IHKJIa 0O0JpPCTBOBAHHE-COH
nocne Beixona uz UI'MC, nocturaemoro Meto1oM AHDKyca-
BbaxmeTneBa-JIxaiisa (MeTon “3aKpBITOTO cocyna’— KOM-
OMHHPOBAaHHOE ICHCTBUE T'MIIOKCUH, THIIOTEPMHH, THIIEP-
kanmHuM). JKUBOTHBIX CO/EpIKalld B OTIENbHBIX KIETKax B
3ByKoOTOIJIoniared kamepe (cBer:tremHora (12:12), Tcp =
22-24°C) co cBOOOIHBIM JOCTYIIOM K Boje ¥ nuie. [TpoBo-
TN JUTUTEIbHYI0 PETUCTPALIUIO IUKIIA 00IpCTBOBAaHHE-COH
(ot 2 no u 3—4 cyrok nocne Beixona uz UI'MC) ¢ mocne-
IOYIOIUM BbIieTeHHEeM (a3 CHa MO0 OOLICHPUHATHIM KpH-
TEePUSM.

B 3aBucuMoOCTH OT BpeMEHH IOSIBIEHUS MEPBBIX SMU30-
noB napanokcanbHoro cHa (I1C) mocne Bbixoma uz UTTMC
JKUBOTHBIX pasjienuiu Ha 2 rpynnsl. Y 1-it rpynnst 11IC
MOSIBJIAJICS. HAa 4-M Yace perucTpauu u coctasisul 8%, ¢ 6
1o 9-# uac perucrpauuu noist I1C nossimanace 10 12-14%
3a cueT yBenmueHus: konudectna (¢ 2,5 £ 0,4 104,5+0,5) u
mmarensHOCTH (¢ 97,6 +£9 1o 117 £ 6,33 ¢) anm3om0B. Bo 2-i
rpynne IIC BeisiBisAsCcA HAa 6—7-M yace MOCJIE BbIXOJA W3
UI'MC u mpocturan 9% 3a cdeT yBelIWUEHHS KOTUUYECTBA
smu30108 ¢ 1,7 £ 0,3 no 2,9 + 0,4. B 1o xe Bpems B 06enx
rpyIIax nepBbie SMU30/bl MeIeHHOBOTHOBOTO cHa (MBC)
MOSABIISUIMCH B KOHIIE 2-TO yaca HaOJIOAEHUS, UX CyMMapHas
JUTUTENBHOCTH cocTabisiia 48% (6oxpcrBoBanme — 52%). Ha
3-m vace Habmopenus nosnst MBC noBsimanace 1o 83%
(6onpcTBoBaHue — 7%) 3a cueT yBENIWYEHHS JJIUTEIBHOCTH
amm30708B ¢ 28,3 £ 1,5 mo 102,9 = 7,5 ¢, k 10-my gacy cHiKa-
nack 10 41%. Cienyer OTMETUTh, YTO 0OlIee KOIMYECTBO
MBC u IIC cocrtaBmiio 53,5 u 8,3% COOTBETCTBEHHO H JIOCTO-
BEPHO HE OTJIMYAJIOCH OT KOHTPOJIBHBIX BeNIM4YUH (3a 21 4
peructpanuu, 6e3 ydera BpeMEHH NMPeObIBAaHUS KUBOTHBIX
B UTMC).

Takum o6pazom, UI'MC He mpuBOIUT K U3MEHEHHIO
CyTOYHOT'O KOJINYECTBA CHA: MEepBOHAYaIbHOE OTCYTCTBHE
MBC u IIC xomneHcHpyeTcsl B MTOCIEAYIOIINE Yachl KaK 3a
cyeT yBenuueHus anutensHocty snuzonos MBC u [1C, Tak
u yBenndeHus konudectna 3mu3on0B IIC. Ctpykrypa u
LUKJINYHOCTh CHAa HOPMAJU3YIOTCS B TeueHue 24 4 rocie
UIrMc.

NPOBJIEMbI 2 1 9
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The study of natural and creation of reversible artificial
hypometabolic states (AHMS) are the most actual directions
of cryobiology and cryomedicine. Perspective methods of
AHMS achievement are based on the factors involved in
the initiation of natural hypometabolism. These factors
(hypoxia, hypothermia, hypercapnia and its combination,
H,S, etc.) are potentially dangerous for non-hibernators.
So it is necessary to control the functional activity of ope-
rated systems of organism. It is believed that a change in
sleep-wake cycle might reflect the relationship between the
anabolic processes of the organism and synthetic processes
in the CNS after the impact of the factors involved in the
initiation of AHMS.

The changes in sleep-wake cycle after AHMS caused
by Andjus-Bakhmet‘ev-Giaja method (method of “closed
tank”: combined influence of hypoxia, hypothermia and
hypercapnia) in Wistar rats (7—-8 months, 220-250 g weight)
were studied. The animals were individually kept in the cages
in sound-attenuated chamber (light:dark (12:12), T, = 22—
24°C) with access to water and food ad libitum. The registra-
tion of sleep-wake cycle was carried out during 2 days prior
to and 3-4 days after AHMS. The vigilance states were
visually scored according to the common criteria.

Animals have been divided into 2 groups depending on
the time of first paradoxical sleep (PS) episodes occurrence
in the course of awaken from AHMS. The first episode of
PS in the 1% group revealed during 4 hr of record and was
8%, from 6 till 9 hrs of record the amount of PS was increased
to 12-14% due to an number increase (from 2.5 + 0.4 to
4.5 £+ 0.5) and duration of episodes (from 97.6 £9t0 117 + 6.33 s).
In the 2™ group PS appeared at 6-7 hrs after awakening
from AHMS and reached 9% due to increasing of episodes’
number from 1.7 + 0.3 to 2.9 + 0.4. At the same time in both
groups of animals first episodes of slow wave sleep (SWS)
were observed at the end of the 2™ hrs of the record, its
total duration was 48% (wake — 52%). At the 3™ hr of
observation the percentage of SWS was increased up to
83% (wake — 7%) due to increasing the duration of episodes
from 28.3 + 1.5t0 102.9 £ 7.5 s, and decreased to 41% by the
10™ hr. One should be noted that the total amount of SWS
and PS was 53.5 and 8.3%, respectively, and did not differ
significantly from the control quantity (during 21 hrs of
record, without time when animals were in AHMS).

Thus, AHMS does not alter the daily amount of sleep:
initial absence of SWS and PS is compensated in subsequent
hours by increasing the duration of SWS and PS episodes,
and by increasing the number of PS episodes. The sleep
structure and sleep-wake cycle are normalized during 24
hrs after AHMS.
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AKTUBHOCTb BOZBI (AW) B CHUCTEME ONpeneisieTcs Kak
OTHOIICHHE MapIHUAIbHOI0 JABJICHUS BOJSHOIO Mapa Hal
pacTBOPOM K JIaBJICHHIO HACBHIIIEHHOI'O Mapa HajJ YHCTOU
BOJIOM IIpU TOM ke Temmeparype. /laHHas BenuMYMHA MOKa-
3bIBAET JIOI0 CBOOOAHON BOIBI B OMOJIOTHUECKOM OOBEKTE.
OT cOOTHOIIEHUSI CBOOOHOM M CBS3aHHOW BOJIbI 3aBUCHUT
XapakTep MPOIECCOB KPUCTALIO00PAa30BaHHS B CHCTEME TIPH
3aMOpaXKMBaHUH.

B pabote onpenensnay akTUBHOCTb BOJBI B CYCHEH3MAX
9PUTPOLUTOB JIOMIAAN B IPUCYTCTBUH 1,2-niponanauona (1,2-
1) u aumermicynsporcuaa (JIMCO) B pa3iuuHbIX KOH-
LHeHTpanusix. B TakoM KpHOOMOJIOTHYECKOM acIeKTe DPHUT-
POLUTHl JIOIIAAW, B OTIMYUE OT IPUTPOLUTOB YEJIOBEKa,
U3Y4YEeHBbI HEJOCTATOYHO, XOTS MX KPUOKOHCEPBUPOBAHHUE
MIPEJICTaBIISICT UHTEPEC IS BETEPUHAPHOW MEAMLUHBI. DTO
MIOCITY’KMJIO OCHOBAaHUEM JJIsl BbIOOpa JaHHBIX KJIETOK MpPU
IPOBEJCHUN HACTOSIIUX HCCIEIOBaHUI.

Vcnonp30Bainy SKCIEPUMEHTAIbHYIO YCTAaHOBKY Ha 0a3ze
ocmomerpa OMKA 1C-01 ¢ pa3paboTaHHOW HAMH KPHOCKO-
MUYECKON SUCHKOM, MO3BOJISIIOLIEH U3MEPSTh TeMIIepaTypy
3aMep3aHysl BOJHBIX CUCTeM ¢ norpemHocTbio +£0,006°C.

YCTaHOBIICHO, YTO C MOBBIIICHUEM KOHIICHTPAIIMHA KPUO-
MIPOTEKTOPOB B cycneH3uu ’putpouutos ot 0,1% u BbIme
BeIMUMHA AW JTUHEHHO yMeHbInaeTcs. [Ipy HU3KMX KOHIIEHT-
panmsx (menee 0,1%) cyliecTBeHHOE BIMSHHE Ha OCMOTH-
4yeckoe JeCTBUE KPUOIPOTEKTOPOB B 00paslie OKa3bIBAIOT
a71copOLMOHHBIE B3aUMOJEHCTBUSA. DPPEKTH amacopOunun
1,2-IT1 u IMCO na memOpaHax 3pUTPOILUTOB JIOIIAIN OIIe-
HHBAJIM [10 U3MEHEHHIO BEJTMYMHBI AW B CYCIIEH3HsIX B 00J1ac-
TH KOHLeHTpauuil kpuonporekropos ot 0,004 no 0,06%.

[TokaszaHo, 4TO B HCCIIEAYEMOM KOHIIEHTPAIIMOHHOM
nuana3zoHe 3aBucumoctd Aw = Aw(C) mis paccmarpuBae-
MBIX KPHOMPOTEKTOPOB MOJOOHBI U UMEIOT (HOpMYy KpHBOH
¢ neperudoM, KOTOpBIil 0OHApYKUBAETCS MPU KOHLEHTPA-
mun 0,015% st 1,2-IT1 1 0,03% mist JIMCO. O6bsicHeHneM
CYLIECTBOBAHHS JAHHBIX IEPEruO0B MOXKET OBITh KOHKY-
pPEeHLUS KPHONPOTEKTOpa ¢ BOJOH 3a MecTa copbuuu. B 006-
nactu kKoHueHtpanui 6onee 0,04% mnst 1,2-IT u 0,05% st
JAMCO akTUBHOCTBH BOJIbI B CUCTEME 3aBHUCUT TOJIBKO OT
KOJIMYECTBAa MOJIEKYJ KPHOIIPOTEKTOpa B €AMHHULE 00beMa.

TaxuM 00pa3oM, SKCHEPUMEHTAIBHO IOKa3aHO CYyLIEeCT-
BOBaHHE JIBYX KOHIICHTPAIMOHHBIX 00JaCTEl, B KOTOPBIX
acopOIMOHHBIE B3aUMOJICHCTBHUS U AKTHUBHOCTBH BOJIBI
OTIPE/ICIIAIOT OCMOTHYECKOE JIeHCTBHE KPHOMPOTEKTOPOB B
CYCIIEH3UH PUTPOLMTOB Jowaau. B o0macT HU3KUX KOH-
HEHTpalUi KIOUYeBbIM (aKTOPOM, BIHUSIOIIUM Ha OCMO-
THYECKOE JIEHCTBUE KPUOIIPOTEKTOPOB, SIBISIETCS aICOPOIIHSL.
C poCTOM KOHILIEHTpallMM KPHOIPOTEKTOpa BKJIAJ aacopO-
IIMM YMEHBIIAETCS], @ €T0 OCMOTHYECKOE AEHCTBUE 3aBUCUT OT
AKTUBHOCTHU BOJIbl B CYCIICH3HH.

NMPOBJIEMbI
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Activity of water (Aw), is defined as the partial pressure
of water vapor over the solution to pressure of saturated
vapor over pure water at the same temperature. This value
shows the free water share in biological object. Character of
crystal forming processes in the system depends on ratio of
free and bound water.

In this work the water activity in suspensions of equine
erythrocytes at the presence of 1,2-propane diol (1,2-PD)
and dimethylsulfoxide (DMSO) in different concentrations
were determined. In contrary to human erythrocytes, equine
erythrocytes have been studied insignificantly in cryo-
biology, though their cryopreservation is of interest for
veterinary medicine. This served as the base for selection
of these cells when carrying out these researches.

Experimental facility based on OMKA 1C-01 osmometer
with developed by us cryoscopic cell, enabling to measure
temperature of water systems freezing with an inaccuracy
of £0.006°C was used.

It has been established that with the increase of cryo-
protectant concentrations from 0.1% and higher, Aw value
linearly decreases. At low concentrations (lower than 0.1%)
the effects of cryoprotectant adsorption on erythrocytes
have been observed. Effects of 1,2-PD and DMSO cryopro-
tectants adsorption on Aw value in suspensions of equine
erythrocytes within the range of cryoprotectants’ concent-
rations from 0,004 to 0.06% were studied.

It has been shown that within the studied concentration
range the Aw = Aw(C) dependencies for the observed
cryoprotectants are similar and are of bound curve, being
at 0.015% concentration for 1,2-PD and 0.03% for DMSO.
An explanation of these bends may be cryoprotectant
competition with water for the sorption areas. Within the
range of concentrations above 0.04% for 1,2-PD and 0.05%
for DMSO the water activity in the system depends on
cryoprotectant molecule number in a volume unit of the
studied system.

Thus, the presence of two concentration areas, deter-
mining cryoprotectant effect on water activity in suspension
of equine erythrocytes has been experimentally proved.
Within the range of low concentrations the key factor of
cryoprotectant effect on water activity is adsorption. With
the growth of cryoprotectant concentration the adsorption
decreases and osmotic action of cryoprotectant depends
on water activity in suspension.
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3Ha‘{I/ITeHbHy}O POJIb B IMAaTOITCHHOCTU U BUPYJIICHTHOCTHU
OakTepuil UTPArOT ITIa3MHUIBI. SIBISSCH BHEXPOMOCOMHBIMU
(bakTopaMH HAaCIIeJICTBEHHOCTH, OHU AETEPMHUHUDPYIOT dep-
MCHTBI arpeccyH, aAre3uHbl, TOKCHUHEBL, [3-laKTamasy U Apy-
rue (akTOpbl MaTOTCHHOCTH.

IIpu pa3paboTke HOBBHIX aHTHMHKPOOHBIX IMPENaparTos,
JUArHOCTUYECKUX TECT-CUCTEM, PAIlMOHAIBHBIX CXEM aHTH-
6I/IOTI/IKOTepal'[I/II/I, BaKIIMH HOBOTI'O ITOKOJICHUS YYHUTLIBAIOT
HaJIM4ue IjiasMua B MAaTOICHHBIX U YCIIOBHO-IIATOI'CHHBIX
OaKTepusX.

[T1a3Muabl ¥ MiIa3MUIHBIE MTAMMBI OAKTEPHH TakKxke
HIMPOKO HCIOJIB3YIOTCA B TeHHOMH WHXCHECPUU JIA TTOJTYy-
YCHUS IMPOMBIIIJICHHBIX IITAMMOB — IIPOAYLEHTOB 6l/lOJ]OFPl-
YeCKH aKTHUBHBIX BemlecTB. O0s3aTenbHOE EOHUPOBAHNE
TaKUX IITaMMOB IPEAYCMOTPEHO 3aKOHOJATEIbCTBOM HEKO-
TOPBIX CTPaH, B TOM YMCIIe U YKpPauHBbI.

Bpu10 mMoKa3aHo, YTO KPHUOKOHCEPBUPOBAHHUE — HAJEK-
HBIH METOJ JJIMTENbHOTO XPaHEeHUs IUIa3MUAHBIX IITAMMOB
OakTepuit cemeiictBa Enterobacteriaceae B *XU3HECIO-
COOHOM COCTOSIHUH. 3aMOpa)XMBaHHE 3THUX OakTepuil B pas-
JIMYHBIX 3alllUTHBIX Cpelaax C pa3siInYHbIMU CKOPOCTAMHU OX-
JaX/IEHUS, a TaKXKe IOocleNylollee XpaHeHHe MpHu TeMIle-
patrype XUIKOro a30Ta 00ecrnedynBarOT BBICOKYIO COXpaH-
HOCTb MX IPOJIU(EpaTUBHBIX CBOMCTB.

HerCMeHHLIM YCIOBHUEM XPpaHCHHUSA IJIa3MHIHBIX
IITaMMOB OaKTepuil B KOJUIEKIMSIX MHKPOOPTaHU3MOB $IB-
JIIeTCSl COXPAaHHOCTh F'€HETHYECKOro Marepuaia B Oak-
TECpHUAJIBbHBIX KJICTKaX.

enp uccnenoBaHusi — U3y4eHHE COXPAHHOCTH TUIA3MHM/T
B KJIETKaxX IUIa3MUAHBIX MITaMMOB Oaktepuit E .coli.

KuznecnnocoGHOCTh OaKTepHaIbHBIX KJIETOK OLIEHHBAIN
“gamedyHbIM” MeTooM Koxa mo crocoOHOCTH K KOJIOHHE-
o6pa3zoBaHuio. COXpaHHOCTH IIa3MUJ ONPEAEISIIN ABYMS
MeToJaMu: 10 (PEeHOTUIMHYECKHM MapKepaM OaKTephab-
HBIX KJIETOK Ha CEJEKTUBHBIX CpeJjaX U 10 COXPAHHOCTH
CTPYKTYPBI M KOJIMYECTBA TUIa3MHJI (C IMOMOIIBIO AIIEKTPO-
¢dopesa).

Brbu10 ycTaHOBIIEHO, UTO 3aMOpaKUBAaHUE KIIETOK B MACO-
nentoHHoM Oymsone (MIIB) u 8 MIIb ¢ mobGaBnenuem
onHoro u3 kpuonporekropo (JJMCO, caxapo3a, IIMIEpPHUH,
ceiBopoTKa KpoBu KPC) obecrnieunBaao coXpaHHOCTb )KHU3HE-
CIIOCOOHOCTH HE TOJIbKO OaKTepHaIbHBIX KIETOK, HO U ILIa3-
MUIHOTO TPOQUIS.

HOHy‘leHHbIC JaHHBIC TO3BOJIAOT UCIIOJB30BaTh KPUO-
KOHCEPBHPOBAHUE ISl JOJTOCPOUYHOTO XPAaHCHHS ILIa3MHI-
HBIX IITAaMMOB O0aKTepHaIbHBIX KJIETOK B KOJUIEKLIUAX MUKPO-
OpraHN3MOB.
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Significant role in pathogenesis and virulence of bac-
teria is played by plasmids. Being extra-chromosome factors
of inheritance they determine the enzymes of aggression,
adhesions, toxins, beta-lactamase and other pathogeneity
factors.

When developing the new anti-microbe formulations,
diagnostic test systems, reasonable protocols of antibiotic
therapy, vaccines of new generation the presence of plas-
mids in pathogenic and conditionally pathogeneic bacteria
is taken into consideration.

Plasmids and plasmid bacteria strains are widely used
in gene engineering for obtaining the industrial strains, pro-
ducers of biologically active substances. Mandatory depo-
sit of these strains is foreseen with the legislation of some
countries, including Ukraine.

We have shown the cryopreservation as the reliable
method of long-term storage of plasmid strains of Entero-
bacteriaceae bacteria in a viable state. Freezing of these
bacteria using various protective media with different coo-
ling rates, as well as following storage at the liquid nitrogen
temperature provide a high integrity of their proliferative
properties.

The precondition for the storage of plasmid bacteria
strains in collections of microorganisms is the integrity of
genetic material in bacterial cells.

The research aim was to study the integrity of plasmids
in cells of plasmid strains of E. coli bacteria.

Viability of bacterial cells was assessed by means of Koch’s
plate method on the ability to colony formation. The integrity
of plasmids was found with two methods: on phenotype
markers of bacterial cells in selective media and on the
integrity of structure and number of plasmids by means of
electrophoresis.

It has been established that freezing of cells in meat
peptone broth (MPB) and in MPB with adding one of
cryoprotectants (DMSO, sucrose, glycerol, bovine blood
serum) provided the integrity of viability not only bacterial
cells, but also plasmid profile.

The obtained data enable to use cryopreservation for long-
term storage of plasmid strains of bacterial cells in collections
of microorganisms.
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BAusiHMe peXXMMOB 3aMOpakMBaHMSI HA KPUOKOHCepPBMpOBaHME TPOMOOUMTOB

YyeAoBeKa MOA 3alMTON MHOTOKOMMOHEHTHbIX KPpUONpoOTEKTOPHLIX CpEA

O.A. boraaHumkosa, A.M. KOMMNAHMEL
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Effect of Freezing Regimens on Cryopreservation Efficiency of Platelets under

Protection of Multicomponent Cryoprotective Solutions

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

OnTtuMu3anust METOLOB KPUOKOHCEPBUPOBAHUS TPOM-
OOIIUTOB YesioBeKa AN KIMHUYECKOH NMPaKTHKH OCTAeTCs
aKTyaJbHOU 3aja4ueil KpHOOHOIOTHH.

enp paGoTel — n3yueHHe BIUSHUA HEKOHTPOIHPYEMBIX
PEKUMOB OXJIXKICHUS! KOHIIEHTPAaTOB TPOMOOIIUTOB B pas-
JIMYHBIX KOMOMHHUPOBAHHBIX KPHO3AIIUTHBIX PACTBOPaX Ha
COXpPaHHOCTh MOP(HO(PYHKIIMOHATBHBIX CBOMCTB KPOBSIHBIX
IIJIACTHHOK.

Konnenrpar rpom6oruToB (KT) momyyanu u3 103bl Lieib-
HOU KpOBH, 3arOTOBJIEHHOM Ha pacTBope “Inrorunup”,
croco0oMm u3 JieitkorpomborutHoro cios. Oopasusr KT coe-
JUHSAIN C MHOTOKOMIIOHEHTHBIMH PacTBOpaMH Ha OCHOBE
KPHUONIPOTEKTOPOB Psiia aMUJIOB U HOJIHOJIOB, Hocse 30 MUH
HaCBIIEHUS UX 3aMOpa)KMBaJIM B KOHTEHHeEpax, pasme-
IIEHHBIX Ha Pa3HOW BBICOTE HaJ NMOBEPXHOCTBIO 3epKalia
a30Ta, MOrpyXeHueM B a30T. [Ipu 3aMopaxMBaHUU UCIIOJNb-
30BaJIM PEXUMBI C pacCUUTaHHBIMH ckopocTamu: 0,5-3,5 u
16-30°C/muH. V3MeHeHHEe TeMIepaTyphbl perucTpupoBaIn
MeJb-KOHCTaHTOBOM TepMonapoi. KonnuecTBeHHYIO COX-
PaHHOCTH TPOMOOIIMTOB ONPEAEISUIN I1OCIIEe pa3MOpaKUBa-
Hus 00pa3oB, (GyHKIHOHAJIbHBIE MTOKa3aTeln TpoMOo-
IIUTOB — IOCJE yOAJeHUS! KPHUONPOTEKTOPOB.

3aMopakxuBaHHE TPOMOOLUTOB B MHOTOKOMIIOHEHTHBIX
KPHO3aIUTHBIX CPEax MO3BOJISAET MOIYUHTh BBICOKHE MTOKa-
3aTesnu Mopdonornyeckoil U GyHKIHOHAIBHON COXpaH-
HOCTH KPOBSIHBIX IUIACTHHOK. 3aMOpa)KUBaHUE CO CKO-
poctsio 0,5-3,5°C/MuH XapakTepu3yeTcs ATUTEIBHBIM IIIa-
TO KpHcTau3auu cucteMsl (o 21 muH). [Ipn 3amopaxu-
BaHUU €O CKOPOCThIO0 16—30°C/MHUH NMOBBILIIAIOTCS MOKa3a-
TEJIM COXPAHHOCTU TPOMOOLIUTOB JUIS BCEX HCCIEAYyEMBIX B
paboTe MHOTOKOMIOHEHTHBIX PacTBOPOB. JTO OOBSICHSICTCS
TeM, YTO MPU KPUOKOHCEPBUPOBAHHH C OONBIIEH CKOPOCTHIO
3HAYUTEJIbHO YMEHbBIIAETCS IIUTENBHOCTh (a3oBoro me-
pexozma “Boma-yien”, HaOmrogaeMas Ha TepMOrpaMMax, 4To
COKpaIIaeT BpeMs HaXOXKJICHNST TPOMOOIIUTOB B KOHLICHTPH-
POBaHHOM pacTBOpe. 3aMOPaKUBAHUE MYyTEM IOTPYKEHHUS
B a30T BBI3BIBAET 3HAUMTENILHOE CHIKEHHE BceX (PyHKIHO-
HaJIbHBIX [TOKa3aTesIel TPOMOOIIUTOB, HAOMIONAETCsl OTCYTCT-
Bue AJl®-arperanuu. OTMeUEHBI BHICOKHE MTOKA3aTEIN COX-
PaHHOCTH TPOMOOLMTOB, KPHOKOHCEPBUPOBAHHBIX CO
ckopocthio 16-30°C/MuH ¢ pacTBOPOM Ha OCHOBE JAMMETHII-
areTaMuzia 1 OKCUATHIMPOBAHHOTO TuiepuHa (n = 5). lan-
Has KPHO3alIUTHAS Cpea IpH 3aMOPaXHUBAaHUU C OOJbLICH
CKOpPOCTBIO ITO3BOJIIET 3HAYUTENIBHO COKPATUTh BpeMs Ha-
XOXJI€HUS TPOMOOIIUTOB B KOHIICHTPUPOBAHHBIX PACTBOPAX,
n30eKaTh NePeoXJIaXIAEHUsI, KOTOPOe SIBISETCS OJHUM U3
MOBPEXK AKX (HaKTOPOB MPH KPHOKOHCEPBUPOBAHUH, a
TaKKe COXPAHHUTh HAHOONBUIYIO (GYHKIMOHAIBHYIO MOJHO-
[IEHHOCTh TPOMOOLIUTOB NPH 3aMOPa’KUBAHUM.

NPOBJIEMbI
KPUOBMONOIrum
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Optimization of human platelet cryopreservation
methods for clinical application remains a current task for
cryobiology.

The research aim is the study of effect of non-controlled
freezing regimens of platelet concentrates of different com-
bined cryoprotective solutions on integrity of morpho-
functional properties of blood platelets.

The concentrate of platelets (CP) was derived from the
whole blood dose, procured with “Glugicyr” solution by
the method of leukocyte-platelet layer (LPL). The samples
of CP added to multicomponent solutions, based on cryo-
protectants of amide and polyols series. After 30 min satu-
ration they were frozen in the containers, placed at various
heights above the nitrogen surface by plunging into nitro-
gen. During freezing the regimens with calculated rates as
0.5-3.5 and 16-30°C/min were used. Changing of tempera-
ture was recorded with copper-constantan thermocouple.
Quantitative integrity of platelets after thawing of the samp-
les and functional indices of platelets after removal of
cryoprotectants were determined.

Freezing of platelets in multicomponent cryoprotective
media enables to obtain the high indices of morphological
and functional integrity of blood plates. Freezing with the
0.5-3.5°C/min rate is characterized with long-term crystallization
plateau of the system (up to 21 min). During freezing with
16-30°C/min rate the integrity indices of platelets for all the
studied multicomponent solutions are increased. This is
explained by the fact that during cryopreservation with
higher freezing rate there is a significant reduction in the
duration of phase transition “water-ice”, observed in thermo-
grams, that reduce the time of platelets being in a concent-
rated solution. Freezing with plunging into nitrogen induces
significant reduction of all functional indices of platelets,
the absence of ADP-induced aggregation is observed. The
high integrity indices of platelets, cryopreserved with 16—
30°C/min with the solution based on dimethyl acetamide
and oxyethylated glycerol (n = 5) are noted. This cryopro-
tective medium during freezing with higher rate enables to
significantly decrease the time of being platelets in
concentrated solutions, to avoid over-cooling, which is one
of damaging factors during cryo-preservation, and also to
preserve the higher functional integrity of platelets during
freezing.
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Oco6eHHocT moancukaumn mopgodyHKUMOHAABHOW OpraHM3aUuuM PaKoBbIX

CTBOAOBBIX KAETOK AA€HOKAapUWHOMBI 3p/\an nocAe KPpUOKOHCepBUPOBaAHUSA

O.B. CaoranHuyK, H.A. boHaaPOBMY, A.H. [OAbLIEB
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Peculiarities of Modification of Morphofunctional Organization of Cancer

Stem Cells of Ehrlich Adenocarconoma After Cryopreservation

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

Uzyuenne ocoOeHHOCTEH BO3NEHCTBHS (HaKTOPOB KPHO-
KOHCEepPBUPOBAHUS Ha 3JI0Ka4eCTBEHHO TPaHC(HOPMHUPO-
BaHHbIE KJIETKU U TKAHU MMEET 0CO0YI0 3HaYMMOCTh. Kak B
cllyyae KPHOAECTPYKLUH TKAaHEBBIX CyOCTpaToB, TaK W IpU
HEO0OXOIMMOCTH COXpaHEHHs MOTEHIMalla MePeBHBACMBIX
KYJBTYp OIyXOJIEBBIX JIMHUH OCHOBHOI MHUIIEHBIO NEHCTBUA
($aKTOpOB KPHOKOHCEPBUPOBAHUS SBISIOTCS CTBOJIOBBIE
pakoBbie kietku (CPK). OnHoii U3 ymoOHBIX Momenen Juist
HCCIIEJIOBAHUS BO3JCHCTBUA HU3KUX TEMIIEpaTyp Ha OIyXO-
neBble kieTku B 1ienoM u CPK, B wactHOCTH, sIBIISI€TCS aciu-
THyeckas (popmMa ageHokapuuHOMbl Jpiuxa (AKD).

Iesnb paboTHI — OLEHUTH CTPYKTYPHO-()YHKIIMOHAIBHBIE
xapakrepuctuku CPK Ha pa3nbix sTanax pocta AKD u xapak-
Tep X U3MEHEHHH MMOCIie BO3IEHCTBUS (HaKTOPOB KPUOKOH-
CEePBUPOBAHHUA.

Oo6bexToM uccnenoanus OpuH kieTkn AKD. Dkenepu-
MEHTHI BEITIOJIHEHEI Ha 7-MECSYHBIX caMKaxX Mblmeil BALB/c,
xotopbM KieTkn AKD BBomwim BHyTpuOpromuHHO. AKO
nonyyanu Ha 7- u 14-e cytku (AKD-7, AKD-14), 3atem
KPHOKOHCEPBUPOBAIHM B aCLIUTHUECKOH KHIKOCTH Oe3 Mpu-
MEHEHHUS KPHOIPOTEKTOPOB IO ABYX3TAHOM IporpaMme.
Okcnpeccuto MapkepoB CD447/24- u CD44Me! onenupanu
Ha NPOTOYHOM IuTodiayopumerpe. JKu3znecnocoOHOCTh
KJIETOK ONpeAessUId IPU NOMOILM IpOoNnuIuil Hoauaa.

Ipu onenke skcnpeccun MapkepoB CD447/24- u CD44hish
Ha kietkax AKD 10 u mocne KprOKOHCEpBUPOBAHHS IOKa-
3aHO, YTO TOJIBKO OIpeeSIeHHasl YacTh KJIETOK, SKCIIPECCH -
pyromux Ha cBoeil mosepxHocTH Mapkepsl CPK, moasep-
raeTcs OTPHULATEIbHOMY BIUSHUIO KPUOKOHCEPBHPOBAHUSA.
[Toxa3zano, uro CPK pa3HBIX CPOKOB KYJIBTUBHPOBAHUS I10-
Pa3sHOMY U3MEHSIOT (QYHKIMHU IIOCIIE aHAJIOTUYHBIX YCIOBUI
KPHUOKOHCEPBUPOBaHUA. Takoro poia M3MEHEHHUS COCTOS-
Hua CPK cyniecTBeHHO BIMSUIM HAa TEMIT YABOEHHUS KOJIH-
YyecTBa KJIETOK, KPAaTHOCTb YBEJIHYEHHUs aOCOIIOTHOTO
KOJINYECTBA KJICTOK B IEPUTOHEAIbHOM MOJOCTH KaK MHTE-
IpalbHOTO MOKa3aTessl HHTCHCUBHOCTH Pa3BUTHUS OIYXO-
neBoro npouecca. O0cyxaaTcss BOIPOCH 3HAYUMOCTH
HCXOZHOTO COCTOSHHS HcclieayeMoro 0nooObekTa B orpe-
JIETICHUU €T0 KPUOJIaOMIBLHOCTH.
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Study of the effect peculiarities of cryopreservation
factors on malignantly transformed cells and tissues is of
special value. Both in the case of cryodestruction of tissue
substrates and when it is necessary to preserve the potential
of inoculated cultures of tumour lines the main targets of
the action of cryopreservation factors are cancer stem cells
(CSCs). One of convenient models for studying the effect
of low temperatures on tumour cells in a whole and on CSCs,
in particular, is ascitic form of Ehrlich adenocarcinoma (EAC).

The research aim is to estimate structural and functional
characteristics of CSCs at various stages of EAC and the
character of their changes after cryopreservation effect.

The research objects were EAC cells. The experiments
were performed in 7 months’ female BALB/c mice, which
were introduced intraperitoneally with EAC. EAC cells were
obtained to the 7" and 14% days (EAC-7 and EAC-14), then
they were cryopreserved in ascitic fluid with no cryopro-
tectants according to two-step program. The expression of
CD44%/24~ and CD44"¢" markers in EAC cells prior to and
after cryopreservation was estimated by means of flow
cytometer. Cell viability was determined using propidium
iodide (PI).

During estimation of the expression of CD447/24" and
CD44tien markers in EAC cells prior to and after cryopre-
servation it has been shown that only certain part of cells
expressing on their surface CSCs markers are subjected to
negative effect of cryopreservation. It has been demonst-
rated that CSCs of different culturing terms in a different
way change the functions after the analogous cryopre-
servation conditions. These changes in the state of CSCs
significantly affected the rate of cell number duplication,
enlargement factor of absolute number of cells in peritoneal
cavity as an integral index of the intensity of tumour deve-
lopment. The questions about the value of initial state of
the studied biological object in determining its cryolability
are under discussion.
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MccaeaoBaHne coAepXKaHUS CTBOAOBBIX PAKOBbIX KAETOK KaK AOMOAHMTEAbHbI KpuUTepuii
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KPUOKOHCEPBUPOBAHHBLIMU KAETKaMKU (heTaAbHOW MeyeHu
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Study of Content of Cancer Stem Cells as Additional Assessment Criterion
for Efficiency of Preventive Therapy of Oncological Pathologies

with Cryopreserved Fetal Liver Cells

N.A. BonpArROVICH, O.V. SAFRANCHUK, M.A. SIROUS
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

W3yueHne MexXaHW3MOB KaHIEPOI'eHe3a MPOJEeMOHCTPU-
pPOBaJO HaIWYHME B OMYXOJIAX CTBOJIOBBIX PAKOBBIX KJIETOK
(CPK), oTBeTCTBEHHBIX 32 MHHLIMAIMIO U PAaCIpPOCTPaHEHUE
paka. IIpu pake monounoii xene3sl (PMX) CPK npencras-
JIGHBl TE€TEPOTEHHON MOMmynsnuel, KoTopasi 00beIUHIET
CD44'CD24 -, CD44"-, CD133*-k1eTKH, JIOKaJu3yeMble HE
TOJIBKO B OIYXOJIM, HO U B HOPMAJBHBIX TKAHAX MOJIOYHOU
xenesbl (MXK). BersiBiieHre 3TUX KIETOK MOYKET UMETh Bax-
HOE AMAarHOCTUYECKOE 3Ha4YeHHe, a TaKkKe IIOMOYb B BHIOOpE
METOIOB JIEUEHHS OHKOIATOJI0rnu. OIUH U3 TaKUX METOAOB —
BBEJICHHE B OpPraHU3M KPHOKOHCEPBHUPOBAaHHBIX KIETOK (e-
tanbHO# neuenn (K®IT) mo xnuHHYeckod MaHudecTauu
OIIyXOJIH.

Hens paboThl — UACHTUPUKALMS KIETOK C IpEIoa-
raemMeiM ¢penotunioMm CPK B MK wmpimreit muaunit C3H c
FeHETUYECKH JeTepMUHUPOBaHHBIM pa3zsutuemM PMIXK 6e3
JICYCHUST WIIM MPEBCHTUBHO JICYCHHBIX KPUOKOHCEPBUPO-
BaHHbIMH KOII.

OKCHEepUMEHTHI MIPOBEIEHbI Ha 16-MECAYHBIX MBIIIAX-
camkax jJuHud C3H u CBA (xoHTpomb). Mpimu nuauu C3H
ObLIH pas3zeneHsl Ha 7 rpymnn: [ — 6e3 BUANMBIX IPOSIBICHUIN
PMX; II — ¢ onnoii onyxomsto; III — ¢ nByms u Gonee omy-
xossimu; [V—VII — )kuBOTHBIE, KOTOPBIM B 6 MECSIIEB IPEBEH-
THBHO OBUIHM BBEIEHBI KpHOKOHcepBHpoBaHHBIe KOOI mmu
HatuBHbIe KOIT B 1Byx mo3ax (1 u 5x10°). Jlns onpeneneHus
conepxanua CPK B Tkansax MK Ha npoTouHom nuromerpe
FACS Calibur ucronp30Bainyu MOHOKJIOHAJIbHBIE aHTHTENA K
peuentopam CD44, CD24, CD133.

VY Mbieit I rpynnsl mo OTHOIIEHHIO K KOHTPOJIIO BBISB-
JIEHO BBICOKOE conepkaHue npennonaraemeix CPK CD44*
CD24--, CD133" u obuapyxeust kiaetku CD44M. Ipu
MaHH(ecTaIli OMyXO0JEBOr0 MpoIecca COAEpKaHHE ITUX
KJIETOK 3aBHCENIO0 OT CTENEHH PACHPOCTPAHEHHOCTH OIyXO-
neBoro npouecca. Haubosnee BbICOKUI ypoBEeHb MOIMYNSALUH
CPK ycranosnen y mpruei III rpynnel (¢ HECKOIBKUMU
omyxousamu). Jas meimen Il rpynmel (¢ eqmHUYHOU
OIyXO0ITbI0) XapakTepHo Haau4ue kietok CD44" mpu Hu3KOM
coaepkanuu CD133"-knetok. Yposens CPK y mblmeit siede-
HBIX I'pynn ObUI 3HAYUTENIBHO HMXKE, 4eM B | rpymme, npu
stom kietku CD444 ve BeisiBisuTiCh. TeM He MeHee Makcu-
MaJbHOe NPUOIMKEHUE JaHHBIX [OKa3aTeled K KOHTPONb-
HeIM HaOmonanu B Il u IV rpynmnax, 4To KoppearupoBaio ¢
OoJiee BBHICOKOHW BBDKHBAEMOCTBIO JKUBOTHBIX 3THUX TPYIIIL.

Takum oOpa3om, OblTa MoKa3aHa oOparHast KOPPEISIus
ypoBHs CPK ¢ 3¢)(pekTHBHOCTBIO TPOBOAMMOI MPEBEHTHB-
Hoi Tepanun KPII.

PesynbraThl MpOBEIEHHBIX 3KCIEPUMEHTOB MO3BOJIMIN
YCTaHOBUTH CBA3b Mexay coaepkanueM CPK u cremensio
PacnpoCTpaHEeHHOCTH OITyXO0JIEBOTO Mpollecca Y MbIIIeH Ju-
Huu C3H.
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Investigation of cancerogenesis mechanisms demonst-
rated the presence in tumours of cancer stem cells (CSCs)
responsible for initiation and expansion of cancer. At breast
cancer (BC) the CSCs are represented by heterogeneous
population comprising CD44"CD24-, CD44" CD133" cells,
localized not only in a tumour, but also in normal tissues of
mammary gland (MG). The revealing of these cells may have
an important diagnostic value as well as can help in the
choice of the treatment methods in oncological pathology
case. One of these methods is the introduction into organism
of cryopreserved fetal liver cells (FLCs) prior to clinical
manifestation of tumour.

The research aim is identification of cells with supposed
phenotype of CSCs into MGs of C3H mice with genetically
determined development of BC with no treatment and pre-
ventively treated with cryopreserved FLCs.

The experiments were carried-out in 16 months female
C3H mice and in the CBA control ones. C3H mice were
divided into 7 groups: 1 — with no visible manifestations of
BC; 2 — with one tumour; 3 — with two or more tumours; 4-
7 groups were the animals preventively injected at 6 months
with either cryopreserved FLCs (1 and 5%10°) or native ones
(1 and 5%10°%) in double doses. For determining the CSCs in
MG tissues with FACS Calibur flow cytometer there were
used monoclonal antibodies to CD44 CD24, CD133 receptors.

In mice of I group in respect to the control the high con-
tent of supposed CSCs CD44*CD24-, CD133* as well as
CD44" cells are found. During manifestation of tumour
process the content of these cells depended on the tumour
incidence rate. The highest level of CSCs population was
observed in mice of III group (with several tumours). For
mice of Il group (with single tumour) the presence of
CD44"icells under low content of CD133" cells was charac-
teristic. The level of CSCs in treated groups of mice was
significantly lower than in I group, herewith no CD44"cells
were revealed. Nevertheless maximum approaching of these
parameters to the control was observed in III and IV groups,
that correlated to higher survival of animals from these
groups.

Thus, an opposite correlation of CSCs level with the
efficiency of carried-out preventive therapy with FLCs was
shown.

The results of performed experiments enabled to estab-
lish the relationship between the content of CSCs and
degree of tumour expansion rate in C3H mice.
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U3 Bcex M3BECTHBIX BUPYCOB, BBI3BIBAIOIINX HH(EKIINOH-
HbIC 3200J1€BaHMsI BEPXHUX JbIXAaTENbHbIX IyTEH, caMbIM pac-
IPOCTPaHEHHBIM SIBJISICTCSl BUpYC rpurnmna. Breicokas 3aboe-
BaeMOCTb, BRICOKHI yPOBEHb CMEPTHOCTH U HHBAIUIN3AIHH
MAIIMEHTOB B PE3yJbTaTe 3a00JI€BaHUs TPUIIIIOM — AKTyallb-
HbIC IIPOOJIEMBI 3paBOOXPAaHEHHUS BO BceM Mupe. ITocTosH-
Hasi MyTalus BUPYCa-BO30YAUTENSI IPUBOIUT K IOSIBICHUIO
HOBBIX €TO MOJTHUIIOB, MPOOIEMHBIX U YXKe CHOPMHPO-
BaHHOTO MMMYHHUTETA YelloOBeKa. B CBsI3W ¢ 3TUM ocTaeTcs
OTKPBITHIM BOIIPOC CO3JaHHsI HECNEeU(PpUIECKOH NMPOTUBO-
BUPYCHOH BakLMHBI, oOecneyuBaromeil NpoQpuiIakTuky
3200J1eBa€MOCTH TPHUIIIOM.

B UIIKuK HAH VYkpaunsi pazpaboran npemnapar “T'emo-
KOpA”, IPEACTABISIOUINI cO00H KPHOKOHCEPBHPOBAHHYIO
CYCIICH3HIO SIAPOCOAEPKAIMUX KIETOK KOPAOBOH KPOBU
YelloBeKa B ayTOJNOTHYHOW Tuia3me. Ha aTame mpenBapu-
TEJNBHBIX HCCIENOBAaHHHA YCTAaHOBICHO HAJHYHE MPOTUBO-
BUPYCHOH aKTHMBHOCTH NpenapaTa 110 OTHOIICHUIO K BUPYCY
TPUIIA B SKCHEPUMEHTAX in Vitro (TOPMOXKCHHE arTIlOTH-
HalliW PUTPOIMTOB, BBI3BAHHOW BUPYCOM TPHIINA) U in
vivo (IperBapuUTeNbHOE BBEICHHE MpernapaTa yBEININBACT
IPOAOIKUTENBHOCTh KU3HU 3apa’KeHHBIX )KMBOTHBIX).
CymecTByeT NPeAnoNoKeHUEe, YTO OJHUM M3 BO3MOXKHBIX
myTel peaqu3aluy TAaKoTO poja aKTHBHOCTH Ipemapara
MOJKET OBITh aKTHBAIHMsI KJIETOK MOHOIMTAapHO-Makpoda-
ranbHO# cucteMbl (M®C). DTH KIETKH NMPU KOHTAKTE C
KOHKPETHBIM IITAaMMOM BHpYCa I'pPUINA UHUIUHUPYIOT
nponudepanyio U auhHepeHIHPOBKY KOHKPETHOTO KJIOHA
T-nmumdonunToB, oOeceYnBaONINX PACIIO3HABAHUE UHIYK-
TUBHOIO Hayaja ¥ aKTHBALMIO BOCMAJIUTEIBHOIO KackKaaa
UMMYyHUTETa. [[UTOKUHBI C TakOH aKTMBHOCTBIO BBHI3BIBAIOT
CYIIECTBEHHYIO IEPECTPONKY HATypaJbHBIX KUJLIEPOB U
MOBBIIICHNE UX [UTOIUTHIECKOTO MMOTEHIIHANA.

Ilenar naHHOW paboTHl — M3yueHUE (QYHKIMOHAIBHOH
akTUBHOCTH KIeTokK M®C npu MHPHUIHUPOBAHUU BUPYCOM
TpHIIIa B pa3Hble CPOKH IOCIe MPUMEHEHHs Ipernapara
“I'emoxopna”.

HccnenoBaHbl KOJIMUECTBEHHOE COJAEPIKAHUE KIETOK
M®C nepuToHeaIbHOH MONOCTH MblLIEH U UX darouu-
TapHass aKTUBHOCTH TPU 3apa)KCHUH >KUBOTHBIX BHPYCOM
rpumnma yepe3 6 u 12 MecsueB Mocie BBEICHHUS IpernapaTa.
Ycranosneno, uro “I'emoxopa” cTUMyIupyeT (QyHKIHO-
HaJIbHYI0 aKTUBHOCTb K1eTOK M®DC y HHTaKTHBIX )KUBOTHBIX
1 KMBOTHBIX, 3apa)KEHHBIX BUPYCOM TPUIIIa CIrycTs 6 1 12 me-
CSIIIEB TIOCJIE €T0 BBEJICHHSI.

Takum o0pa3oM, aktuBaius kiaetok MOC o BIusiHEEM
“I'emokopaa” sBIsETCA OJHUM M3 MEXaHU3MOB obecrie-
YeHUS 3alIUTHOTO NMPOTHBOBUPYCHOTO MOTEHIMANA Ipe-
mapaTa, TeM CaMbIM, BO3MOXKHO, IIPOJUIEBAsl JKU3Hb JKHBOT-
HBIM, 3apa)XK€HHBIM JIETAJIbBHON 110301 Bupyca rpunma. “Te-
MOKODPJ” MOXET PacCMaTpHBaThCsl KaK HOBBIH IIpenapar st
MpopHIAKTHKH 3200JI€Ba€MOCTH BHPYCOM TIPHUIIIIA C BEIpa-
KEHHBIM HMMYHOCTUMYIUPYIOIIHM 3(P(HEKTOM.
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From all the known viruses causing the infectious
diseases of upper respiratory tracts the most spread one is
grippe virus. High morbidity, high level of mortality and
disability of patients as a result of grippe are current prob-
lems of health care worldwide. Constant mutation of causal
virus results in the appearance of its new subtypes, which
are topical for already formed human immunity. In this
connection the question of creation of non-specific antiviral
vaccine, providing the prevention of grippe disease, has
still remained open.

At IPC&C of the National Academy of Sciences of
Ukraine there has been designed “Hemocord” preparation,
representing cryopreserved suspensions of cord blood
nucleated cells in autological plasma. At the stage of pre-
liminary studies the presence of antiviral activity of pre-
paration in respect of the grippe virus in vitro (inhibition of
erythrocyte agglutination, caused by grippe virus) and in
vivo (preliminary introduction of preparation increases the
survival of infected animals) was established. There is
suggestion that one of possible ways of realisation of such
an activity of preparation may be the activation of cells of
monocyte-macrophage system (MMS). These cells during
the contact with certain strain of grippe virus initiate
proliferation and differentiation of certain clone of T-lym-
phocytes, recognizing an inductive onset and activation of
inflammatory cascade of immunity. Cytokines with such an
activity cause significant re-arrangement of natural killers
with increasing their cytological potential.

The research aim was investigation of functional activity
of MMS cells during infection with gripe virus in different
terms after application of “Hemocord” preparation.

The quantitative content of MMS cells of peritoneal
cavity of mice and their phagocyte activity at the infection
of animals with grippe virus 6 and 12 months later preparation
injection have been studied. It has been established that
“Hemocord” stimulates functional activity of MMS cells in
intact animals and those grippe-infected in 6 and 12 months
after its injection.

Thus, the activation of MMS cells under “Hemocord”
effect is one of the mechanisms providing the protective
antiviral potential of preparation, thereby pro-bably making
longer the life of animals infected with lethal dose of grippe
virus. “Hemocord” may be considered as a new preparation
to prevent the grippe virus morbidity with manifested
immune stimulating effect.
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PenapatuBHas pereHepaumusi XpsilieBOW TKaHM MOCAE€ KPUOBO3AENCTBMS,
COYETAHHOTO C MEeXaHUYeCKOW TPAaBMOW MOA BAMSIHUEM HU3KOMOAEKYASIPHOIA

¢dpakumun (a0 5 kAa) KOpAOBOW KpOBM
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Reparative Regeneration of Cartilage Tissue after Cryoeffect Combined
with Mechanical Trauma under Influence of Low Molecular
Cord Blood Fraction (Below 5 KDa)
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B Hacrosmee BpeMs [uisl CTUMYJISIIUU pelapaTUBHOU
pereHepanyu Xpsia B clIydae ero MEXaHMYeCKOTO MOBPEeXK-
JEHUs UCIIONb3yeTcsl KpuoBo3zeicTeue. Bo3MoxkHo, 4TO
KpUOBO3JIeHCTBUE, COUCTAaHHOE C NMPUMEHEHHEM OuoJo-
TMYECKHM aKTUBHBIX BEIECTB, HANPABICHHBIX Ha peTeHe-
palnuio XpSAMEeBOH TKaHH, MOXXET HPUBECTH K HOBOMY
ouorenHoMy 3¢ ¢dexTy. B 3TOM acrekTe MHTEPECHO H3Yy-
YeHUE aKTHBHOCTH HHU3KOMOJEKYJsIpHOH (mo 5 x/la) dpak-
IIUY, BBIJCICHHON M3 KPHUOTEMOJIM3aTa KOPJOBOH KPOBU
kxopoB (OKK).

enp paboThl — ucCciIen0BaHUE KPUOBO3ACHCTBUS NPHU
COYETAaHHOM HCIIOJIb30BAaHUU HU3KOMOJICKYJIAPHOH (paxkuuu
(mo 5 x/la) kop/IOBOI KPOBHM KOPOB HA CHHTE3 MOJIHCAXAPHI-
HBIX KOMIIOHEHTOB MaTpPUKCa U OEJIKOB COEAMHUTEIIbHOM TKa-
HU Xpslla, Ha JBUTATEIbHYI0 aKTUBHOCTH 3KCIIEPUMEH-
TaJIbHBIX XKHUBOTHBIX M JUHAMHKY BOCCTaHOBIEHUS Mopdo-
JIOTMYECKOHM LEJOCTHOCTH XpALa MOciie MEXaHH4eCKOH
TpPaBMBI.

@paknuoo ¢ KOMIOHEHTAaMU MOJIEKYJISPHOI Macchl 10
5 x/la u3 KopaoBOIl KPOBH KPYITHOI'O POraToro CKOTa BbIJE-
JISUTA METOZIOM YIbTpadriibTpanui. MexaHHueCcKoe MOBPEK-
JeHHEe XPsIla OCYIIECTBISIIM HAKOHEUHHUKOM OOpMAIIMHEL,
KpUOBO3/1€UCTBHUE — METAJIIMUECKOI UTTION, TPEIBAPUTENHHO
OXJIaX/IEHHO! B JKUAKOM a30Te.

Pe3ynbraTsl peHTTEHOIOTHYECKOT0 UCCIIeI0BaHUS XPAIla
M03BOJIMIN ycTaHOBUTH, yTo PKK cymecTBeHHO cTuMYy-
JUPYET pereHepanuio XpAua Iocie MEXaHHYeCKOH TpaBMBI
10 CPAaBHEHHIO C KOHTPOJIEM, HO Jlake Ha 28-e CyTKH JedeKT
xpsia coxpansercs. Cienyer OTMeTHTh, 4To HHbeKIMu PKK
CTUMYJIMPYIOT HOpPMaJU3allUi0 JABUTATEIbHOW aKTUBHOCTHU
3HAUUTENBHO ObICTpEE 10 CPAaBHEHUIO C IPYIIION XKUBOTHBIX,
HE IOJIy4YaBIINX JICYECHUS.

IIpu cpaBHEHUU TUHAMUKH HAKOIJICHUS B pereHepare
XpAlla TIMKO3aMUHOTJIMKAaHOBBIX KOMIIOHEHTOB — T'HAJIypo-
HOBOW KMCIIOTBI, XOHIPOUTUHCYIL(ATOB U IelapuHa ycTa-
HOBJNIeHO, uTo nox BiausHueM ®KK npoucxoaut cymect-
BEHHAs CTUMYJISIIIUA CUHTE3a 3TUX KOMIIOHEHTOB XpsIlia yxKe
Ha 14-e cyTKwm.

ITonoxxuTenpHast AMHAMHKa HAKOMJIEHUS OEIKOBBIX
KOMIIOHEHTOB Xpslia (OKCHUIIPOJIMHA M THPO3MHA) B TPYIIIE
OTIBITHBIX JKUBOTHBIX 110 CPABHEHUIO C TPYIION KUBOTHBIX,
HE TIOJIy4aBIIHUX JIEYeHUs, HAOII0AeTCs BECh MIEPUO] Hcce-
JOBaHMUS.

YcTaHOBIEHO, YTO KPUOBO3JEHCTBUE Ha Xpsll, coue-
taHHOe ¢ npuMmeHeHneM PKK, cymecTBeHHO cTUMynupyer
HAKOIUICHHE OCHOBHBIX KOMITOHEHTOB MaTpPHKca M OEITKOBBIX
KOMIIOHEHTOB, TEM CaMbIM IOAJAEPKUBasi 0ojiee BHICOKUI
HOTEHIMAaJ ero pereHepauuy. B xone uccnenoBanus Hopma-
JU3yeTCsl JBUTATENIbHAsg aKTUBHOCTH HKCIIEPUMEHTAIIBHBIX
JKHBOTHBIX U CTaOWIIM3HUPYETCS CTPYKTYpHAas LEIOCTHOCTD
Xpsla.
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Nowadays cryoeffect is used for stimulation of repa-
rative cartilage regeneration in case of its mechanical da-
mage. Probably that cryoeffect combined with the using of
biologically active substances directed to cartilage tissue
regeneration may result in a new biogenic effect. In this as-
pect the study of activity of low molecular (below 5 kDa)
fraction isolated from cryohemolysate of cattle cord blood
(CBF) is of interest.

The research aim was the investigation of the cryoeffect
with combined application of low molecular fraction (below
5 kDa) of cattle cord blood on the synthesis of polysac-
charide components of matrix and proteins of cartilage
connective tissue, and on motion activity of experimental
animals and recovery dynamics of cartilage morphological
integrity after mechanical trauma.

The fraction with the components of molecular mass
beyond 5 kDa from cattle cord blood was isolated by means
of ultrafiltration. Cartilage was mechanically damaged with
dental drill tip. Cryoeffect was performed with metal needle
preliminary cooled in liquid nitrogen.

The results of X-ray study enabled to establish that CBF
stimulated the regeneration of cartilage after mechanical
trauma if compared with the control, but even to the 28®
day the cartilage defect was kept. It should be noted that
CBF injections stimulate the normalization of motion activity
much more rapid if compared with the group of animals with
no treatment.

When comparing in cartilage regenerate the dynamics
of accumulation of glycosaminoglycan components: hyalu-
ronic acid, chondroitin sulfates and heparin, it is established
that under CBF effect there is significant stimulation of the
synthesis of these cartilage components even to the 14 day.

Positive dynamics of accumulation of cartilage protein
components (oxyproline and thyrosine) in the group of expe-
rimental animals if compared with the group of animals with
no treatment is observed during the whole study period.

It has been established that cryoeffect combined with the
CBF using on cartilage significantly stimulates the accumu-
lation of main components of the matrix and protein com-
ponents thereby supporting higher potential of its regenera-
tion. During the study the motion activity of experimental
animals is normalized and cartilage structural integrity is
significantly stabilized.
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MOAe/\uposaHue KOMI'IpECCMOHHOVI NMaToOAOr'Mn MeXKNO3BOHKOBbLIX AUCKOB

M oueHka 3(pPeKTUBHOCTM KAETOUYHOW Tepanuu

M.C. ®uannnosa’, H.A. Boakosa', B.H.KyubiH?, B.B. Borosbes?
"MHCcTuTyT npobaem kpmobuorormu m kKpumomesnumHsl HAH  YkpauHbi, r. Xapbkos
2XapbkoBckasi 0bAaCTHasi KAMHuYeckasi 6OAbHMUA

Modeling of Compression Pathology of Intervertebral Discs
and Assessment of Cell Therapy Efficiency

M.S. Fiurrova', N.A. Vorkova!, V.N. Kutsin?, V.V. VOROBYEV?

'Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
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[IpuMeHeHNE KIETOYHBIX OMOTEXHOJOTHH C MO3UIUI
JI0Ka3aTeNbHOW MEIHUIMHBI TPEOyeT MPOBEACHUS JTOKIUHH-
YECKHUX IKCIEPUMCHTOB Ha MOJEIU XUBOTHBIX, MaKCHU-
MaJbHO MPHOIMKEHHON K MaToNoruu, GopMupyromeics y
yejoBeka. B HacTosee BpeMs CyLIECTBYET MHOXECTBO
Mojiesiel IeTeHepaTUBHBIX MOBPEXKIECHUN TKaHEH MEKII03-
BOHKOBBIX JiuckoB (MIIJ]), HO OHM UMEIOT HEJOCTAaTKH U B
IIOJIHOM Mepe He MOBTOPSIOT KOMIPECCHOHHBIM MEXaHU3M
X GOPMUPOBAHUS y UYEIOBEKA.

Iens paboThl — u3ydeHue >3PpPeKTUBHOCTU KIETOUHOM
Tepanuy Ha HOBOM SKCIEPUMEHTAILHONW MOJEIH.

Uccnenosanue nposegeHo Ha 50 B3pOCHBIX KpbIcax-
cammax Maccoil 300-350 r. YV Bcex XKHMBOTHBIX I10J KETaMU-
HOBBIM HapKO30M NPOBOJHIN PE3CKIUI0 2/5 IIHHBI
XBOCTOBOTO OTH€ja MO3BOHOYHMKA Ha ypoBHe Cc,, .,
00pa3oBaBIIYIOCS KYJBTIO IOIIIABAIN TMOJA KOXY CITHHBI
KpaHUallbHee JTIOMOalbHO-CAKPAIBLHOTO COYJICHEHHS.
Me3eHXxuMalbHbIE CTPOMANIbHBIC KIETKH KYJIBTHUBUPOBAIIN
1o OOIIENPUHATON METOAMKE Ha NMPOTSHKEHUU 14 CyTOK.
JKUBOTHBIM KOHTPOJIBHOW TpYMIBI Yepe3 6 Heaenpb mocie
CO3/1aHUS KOMIIPECCHHM B 30HY MOpPa)X€HUsS BBOIUIIHU IO
0,25 M1 coseBoro ¢uspacTBopa, KUBOTHBIM ONBITHOH
rpynmsl — 10° MCK. MaHUIynsiquu pOBOJMIIA B COOT-
BeTCTBUHU C “OOIMMHU NPUHIUIIAMH SKCIIEPUMEHTOB Ha
XKHUBOTHBIX”, onoOpeHHbIMU 11 HanmoHansHBIM KOHIpeccoM
no 6uostuke (20.09.2004 r., Kues, Ykpauna). Dddexrus-
HOCTh MOJEJIMPOBAHUS MATOJIOTHUU U TEpareBTHUYECKUN
3 PEeKT OLEHUBAIU MPH MOMOIIN CIIUPATBHON KOMITBIOTEP-
Ho#t Tomorpaduu (KT) u rucromoruyeckux METOIOB Hccie-
JOBaHMUS.

ITo manaeiM KT Ha 60-¢ CyTKH Ompemensyioch YMEHb-
wenue Beicothl MITJ[ Ha ypoene Cc,, , 1O CPaBHEHHIO €
TaKOBO# 10 (pOpMHUPOBaHHS KOMIPECCHU. MHKPOCKOIHU-
Yeckd HanOoJiee BBIpa)KEHHbIE U3MEHEHMS KaK CO CTOPOHBI
(UOPO3HOTO KOJIBIIA, TAK U MYJIBIIO3HOTO SIAPA ONPEASISIIHCH
Ha TOM ke YpoBHe. B kpaeBbIx oTaenax GuOpO3HOro Koiblia
HaONIOATUCH PACCIIOCHHUE U (parMEHTalHs MMyYKOB KOJUIa-
TCHOBBIX BOJIOKOH, OOIIMPHBIE TPEIIMHBI M IIENU. B Takux
00JIaCTSAX TUIOTHOCTD (PUOPOXOHIPOIMTOB OBITA CHIDKEHA, a
Ha OKPY)KaIOMIUX MIETH Y9acTKax GUOPOXOHAPOIUTEI BOOO-
me oTcyTcTBOBaiH. Ilynbno3Hoe sSApo ObUIO pacHIMPEeHo,
Ha y4acTKax, MPUJICTAIONINX K BHYTPEHHUM OTJIEJIaM IYJib-
MO3HOTO sAJpa, IUIOTHOCTh HOTOXOPJIANBHBIX KJIETOK ObLIa
CHIDKEHa, OOHapyX EeHO OO0JIbIIOe KOJUYECTBO JIM3HUPOBAH-
HBIX KJIETOK. MopdomeTprueckue ucciaeloBaHusl TUCTOJIO-
TMYECKHUX IpenaparoB 30HbI noBpexaeHus MIIl )kuBOTHBIX
¢ tepanueit MCK mnoxka3zanu, 4ro Ha 30-e cyTku BeicoTa MIL/]
YBEIMYWIACH BMECTE C TUIOTHOCTHIO (PHOPOXOHAPOIIMTOB B
(uOPO3HOM KOJIbLIE IO CPAaBHEHHUIO C TAKOBBIMH B KOHTPOJIE.

Takum 00pa3oM, HaMHU INOJIy4eHa aJeKBaTHas MOJENb
JereHepaTuBHO-IuCTpoprueckux moppexaeauit MITJ u
[I0Ka3aHa IOJIOKUTENbHAs TepaleBTUYecKas TEeHICHIUA
npumeHerus MCK npu nanHoi#l narosoruu.
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Application of cell biotechnology based on evidential
medicine demands the carrying-out of pre-clinical experi-
ments in animal model, maximally close to pathology forming
in human. Nowadays there are many models of degenerative
damages of intervertebral disc (IVD) tissues, but they have
short-comings and do not repeat fully the compressive
mechanism of their formation in human.

The research aim was to study the efficiency of cell the-
rapy in a new experimental model.

The study was carried out in 50 adult male rats of 300-350g
weight. The resection of 2/5 length of caudal part of the spine
at the level of Cc,, , was carried out in all the animals under
ketamine narcosis and the forming stump was stitched sub-
cutaneously on the back more cranially with respect to lum-
bal-sacral joint. Mesenchymal stromal cells (MSCs) were
cultured according to traditional methods for 14 days. In 6
weeks the 0.25 ml of salt physiological solution was intro-
duced into the damage zone to the animals of the control
group, the animals of experimental group were injected with
10® MSCs. Manipulations were carried out according to
“General principles of experiments in animals” approved by
the II National Congress on Bioethics (20.09.04 Kiev,
Ukraine). Modelling efficiency for pathology and thera-
peutic effect were estimated with spiral computer tomo-
graphy (CT) and histological research methods.

According to the CT data to the 60th day there was
found the reduced height of IVD at the level of Cc, , if
compared with that prior to compression formation. Micro-
scopically the most manifested changes both from the side
of fibrous ring and pulpal core were found at the same level.
In marginal parts of fibrous ring the stratification and
fragmentation of collagen fibre bundle, big cracks and slits
were observed. In these areas the density of fibrochondrocytes
was reduced and on the areas surrounding slits the fibro-
chondrocytes were absent at all. Pulpal core was widened, the
density of notochoral cells was decreased on the sites
adjacent to inner parts of pulpal core, large quantity of lysed
cells was found. Morphometric studies of histological
preparations of IVD damage zone of animals with MSC
therapy have shown that to the 30th day the IVD height
was increased together with the density of fibrochondrocy-
tes in fibrous ring if compared with that ones in the control.

Thus, we have obtained an adequate model of dege-
nerative dystrophic damages of IVD and positive thera-
peutic tendency of MSCs application at this pathology has
been shown.
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UcnoAb3oBaHMe MeTOAAQ CEHCMOMAM3ALMM MMMYHOKOMMETEHTHbIX KAETOK AASl OLIeHKM
TepaneBTM4YeCcKoro 3(pekta KPMOKOHCEPBMPOBAHHBIX B Pa3HbIX peXXuMmax

cheTanbHbIX HEPBHBIX KAETOK npu DAD
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Use of Sensibilization of Immune Competent Cells for Assessment of Therapeutic Effect
of Cryopreserved under Different Freezing Regimens Fetal Neuronal Cells

at Experimental Allergic Encephalomyelitis

Ye.A. PorozHAN, M.V. OSTANKOV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Jloxa3aHa cBA3b IaTOreHe3a ayTOMMMYHHBIX 3a0oJie-
BaHWH ¢ HapylIeHHEeM BHYTpUTHMHUYecKoW nuddepenim-
poBku T-kieTok M GpOpMHpPOBAHMEM HMX aHTHUIEHPACIO3-
HAIOIIET0 PelenTopHoro ¢peHoTumna. T-TuMpOIUTH BbIpada-
THIBAIOT TOJEPAHTHOCTh K ayTOAHTHI'€HAM B TUMYce, obec-
NeyrBas 3alllUTy OpraHu3Ma OT SK30T€HHOM aHTHUTe€HHOMU
Harpy3ku. /lnsa paccesnnoro ckiepo3a (PC) xapakrepHa
ayTOMMMYHOArpeccusi IpoTUB OCHOBHOTO OejKa MHeNnHa.
Tpancmnantanus ¢eranpHbix HepBHbIX KieTok (PHK) mpu
JICYSHUH HeWpoAereHepaTuBHBIX 3a00J1eBaHMii, B YaCTHOCTH
PC, npeanonaraer ux KpUOKOHCEPBHUPOBAHUE KAK ATAIl TE€X-
HOJIOTMYECKOI'0 Ipoliecca.

Lenp paboThl — OLIEHUTH BIUSHHE KPHUOKOHCEPBHPO-
BaHHBIX IpPHU pa3nu4HbIX pexumax pexumax O@HK Ha
crenedb aeceHcubmnuzanuun MKK k sHuEedamuToreHHbIM
CTPYKTypaM INpH 3KCHEPUMEHTAJIbHOM aJlIepTHYeCKOM
sHIehanomuenute (DAD).

DKCIEepUMEHTHI Ha KUBOTHBIX OBLTH MPOBEACHBI B COOT-
BETCTBUH ¢ IpaBuUiIaMu “EBporneickoil KOHBEHIIMHU O 3aIUTe
[T03BOHOYHBIX KUBOTHBIX, HCIIOJIb3YEMBIX /ISl AKCIIEPUMEH-
TalbHBIX M JAPYrux Hay4HbIX neneir” (CrpacOypr, 1985).
Cycnensuro @HK nomyyanu mMeTogoM MexaHHMYECKOH Jie-
3HHTErpayy GparMeHToB Mo3ra SMOPHOHOB KpBIC 11 cyTOK
rectanuu. Kpuokoncepsuposanue ®HK nposoaunu c
ucnoas3oBanueM 10% JAMCO Ha mporpaMMHOM 3aMoO-
paxusarene YOII-1 mo pexxumam: P1, P2 u P3. CpaBuu-
TeNbHBIH aHanu3 cyOnomnynsuunonHoro cocraa HOHK u
k®HK ocymiecTBiIsId METOJ0M MPOTOYHOW HMHUTO(ITYO-
PUMETPUHU C HMCIIOJIb30BAHMEM MOHOKJIOHAJIbHBIX aHTHUTEI:
nestin, GFAP, B-tubulin (BD Pharmingen). 9AD unayuu-
poBanu y kpbic o Metony JlaBbinoBoit. Cycnenzuu HOHK
u kOHK BBogmmm BHYyTpuOprommHHO Ha 14-¢ cyTkH pas-
BUTHS maTtosioruu B mo3e 5%10° kmerox Ha 100 r macce
*KHUBOTHOT0. CTeTeHb CEHCUOWIN3AIMN JTHM(POLIUTOB Celie-
3€HKH JKUBOTHBIX ¢ DAD K 9HIE(HATUTOTEHHBIM CTPYKTypam
OLICHMBAJIA C ITOMOLIbI0 METOJA COKYJIBTUBUPOBAHHS ITHX
kinetok ¢ ®HK. Cratuctudeckyro o0pabOTKy pe3ylbTaToB
MIPOBOJIMJIN C UCIOJb30BaHHEM KpuTepus MaHHa-YUTHHU.

YcTaHOBIIEHO, YTO KPUMOKOHCEPBUPOBAHHUE 110 PEXKUMY
P1 u B Oouyblieii cTeneHu Mo pexxuMy P2 obecrieunBaio ce-
JIEKTUBHOE IIepepacipeie]ieHne CyOIomyIsIHOHHOTO COC-
taBa ®HK B cTopony yBeiauuenus nestin™- u B-tubulin®™- u
camxeHuss GFAP*-knetok. CyOnonynsiquoHHEIH cocTaB
k®HK npu pexume P3 moctoBepHO HE OTIHYAICS OT Ha-
TUBHOTO MaTepuana. Ouenka >¢dexra PHK Ha matosoru-
YecKUi TpolLece Mo CTENeH! JIeCCHCUOMITN3AINN JTUM(POITH-
TOB [T0Ka3aia, yTo pexxuM P2 Opi onTumanbHeIM. BepositHo,
OHK neicTByIOT 3a cUeT akKTHUBAIMU CYIIPECCOPHOTO 3BEHA
MMMYHHUTETa, OJAaBIsIsl ayTOUMMYHHYIO PEakLHUIo.

TakuM 006pa3oM, IPOAEMOHCTPHPOBAHA CIIOCOOHOCTD
KPHOKOHCEPBUPOBAHUS YNPABIATh COCTOSHHEM OHOOOBEK-
Ta, B gactHoctu OHK, u3MeHsss B pa3Hoil cTenmeHu mpu
pa3HBIX peKUMax IMPOSABICHUS IaTOJIOTMYECKOro Ipolecca
u, Kak ciuencreue, ceHcubmmmzannto UKK npu Heiiponere-
HEpaTHUBHBIX 3a00JI€BaHUAX ayTOMMMYHHOU IPUPOIBI.
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The relationship of pathogenesis of autoimmune diseases
with damage of intrathymic differentiation of T-cells and
formation of their antigen-recognizing receptor phenotype has
been proved. T-lymphocytes produce tolerance to auto-
antigens in thymus, providing the protection of an organism
against exogenic antigen loading. For multiple sclerosis (MS)
auto-immune aggression against myelin basic protein is charac-
teristic. Transplantation of fetal neuronal cells (FNCs) when
treating neurodegenerative diseases, in particular MS,
supposes their cryopreservation as the stage of technological
process.

The research aim is to estimate the effect of cryopre-
served FNCs under different regimens on desensibilization
rate of immune competent cells (ICCs) to encephalitogenic
structures at experimental allergic encephalomyelitis (EAE).

The experiments in animals were carried-out according
to the statements of “European convention for the pro-
tection of vertebrate animals used for experimental and
scientific purposes” (Strasbourg, 1985). The suspension of
FNCs was obtained with mechanical disintegration of rat’s
embryo brain fragments of 11 gestation days. FNCs were
cryopreserved using 10% DMSO with programmable freezer
UOP-1 according to R1, R2 and R3 regimens. Subpopulation
composition of nFNCs and cFNCs was comparatively
analyzed using flow cytofluorimeter with monoclonal
antibodies: nestin, GFAP, B-tubulin (BD Pharmingen). EAE
was induced in rats according to the Davydova’s method.
The suspensions of nFNCs and ¢cFNCs were intra-
peritoneally introduced to the 14™ day of pathology develop-
ment in a dose of 5x10° cells per 100 g of animal’s mass. The
sensibilization rate for lymphocytes of spleen of animals with
EAE to encephalitogenic structures was assessed using co-
culturing of these cells with FNCs. The results were statistically
processed using the Mann-Whitney’s criterion.

It has been shown that cryopreservation on R1 regimen
and in greater extent on R2 one provided the selective re-
distribution of sub-population composition of FNCs towards
he increase of nestin® and B-tubulin* and decrease in GFAP*
cells. Subpopulation composition of cFNCs at R3 regimen
significantly did not differ from native material. The
assessment of FNCs effect on pathological process on the
degree of lymphocyte desensibilization has shown that R2
regimen was an optimal one. The FNCs likely act due to
activation of suppressor link of immunity, suppressing an
autoimmune reaction.

Thus, the ability of cryopreservation to control the state
of biological object, in particular FNCs, by altering in a dif-
ferent extent at various regimens the pathological process
manifestation and as a consequence the sensibilization of
ICCs at neurodegenerative diseases of autoimmune origin
was demonstrated.
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CpaBHUTEAbHBIV aHaAM3 MOP(OAOTMU U SHAOKPUHHOW (PYHKLMM AAAOTPAHCNAAHTATOB

OBapMaAbHOﬁ TKaHU U HEOHATAAbHbIX SANYHUKOB KPbIC

10.0. TrweHko?, B.B. Kupouwka!, T.I'N. BOHAAPEHKO!
"MHcTUTYT npobaem kpuobuororun u KpuomeamunHsl HAH Ykpauubl, r. Xapbkos

2XapbKOBCKMA  HaUMOHaAbHbIA yHusepcuteT um. B.H. Kapasuna

Comparative Analysis of Morphology and Endocrine Function of Allografts

of Rat Ovarian Tissue and Neonatal Ovary

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

2V.N. Karazin Kharkov National University, Kharkov, Ukraine

B Hacrosee BpeMs A peIpOAyKTUBHON (U3HOIOTHH,
a TaKKe AN KIMHHYECKOTO IMPUMEHEHMs aKTyalbHBIMU
SIBIAIOTCS MCCIEJOBaHUSA, CBI3aHHBIC C M3yUeHHUEM (POILTH-
KyJoreHe3a rpaToB HEOHATANBHOH OBapHANBHOI TKaHH B
OpraHu3Me I0JI0BO3PENOro PELHUIIHEHTA.

Iens paboOTH — CpaBHUTENBHBIN aHanu3 MOP(HOIOTHU U
SHJOKPUHHON (yHKITHN aTJIOTPAHCINIAHTATOB OBApHUAIbHON
TKaHH U HEOHATaJIbHBIX SHYHUKOB B 3aBUCUMOCTH OT UCXOJ-
HOT'O TOPMOHAJIBHOTO CTaTyca XUBOTHBIX-PEIIUIUEHTOB.
JKMBOTHBIX-PELIUIIMEHTOB Pa3ieIMIN Ha CIeoyIoIue IpyIl-
Bl KPBICHI, KOTOPBIM AJUIOTPAHCILIAHTALIMIO OBAPHAIBHOM
TKaHU WIU HEOHATAIIbHBIX SIMYHUKOB 10 KAIICYITy IIOYKH OCY-
IIECTBIISUIN OJHOBPEMEHHO C OBapHOdKTOMueH (rpymma I) u
yepes 2 Mecsa nocie Hee (rpynma II).

IToka3zaHo, 4TO y KMBOTHBIX I'pYyINIbI | ajuioTpaHcian-
TaThl UMEIOT HATHBHYIO CTPYKTYpy OBapUalbHONW TKaHU B
teyeHue 30 cyTok, TOrja Kak HpH TpaHCIJIaHTaLUU
HEOHATaJbHbIX SMYHUKOB MOROOHAsT KapTHHA HalIroaanach
Tonbko y 30% xuBoTHBIX. [Ipu yBenndyenun cpokoB HaO-
mozieHus 10 60 cyTok y 70% *KHUBOTHBIX C TPAHCIUIAHTaTaMHU
OBapHalbHOW TKaHM B rpynne I coxpaHsercs ee MOIHO-
IieHHast cTpyKTypa. Ha aTux e cpokax mopgomuorus rpad-
TOB HEOHATAJIbHBIX SUYHUKOB XapaKTEPU3YETCs COXpaHe-
HUEM TOJBKO CTPOMBI OBApHAJIbHOI TKaHU U Pa3BUTUEM
GONMUKYISPHBIX KUCT. AHAJIU3 CTPYKTYPhI allJIOTpaHC-
IUIAHTATOB OBAPUAJILHON TKAaHU U HEOHATAJIbHBIX SIMYHUKOB
*KHUBOTHBIX rpynnsl I k 30-M cyTkaM IoKa3all HaIu4ue BCeX
craauii pommukynoreHesa. Ha 60-e cyTku rpadyTsl oBapHab-
HOM TKaHU >KUBOTHBIX ATOH I'PYIIBl XapaKTEpU3YIOTCs
COXPaHEHHEM CTPOMBI, OTCYTCTBHEM Pa3BUBAIOIUXCS (OII-
JTUKYI W HaTWdueM (QOJITHUKYIApHBIX KHCT. I[Ipu TpaHc-
IUTAHTAllMY HEOHATAIbHBIX SIMYHMKOB BBISBICHBl pa3BHBa-
toumecs Gomukyibl y 50% KUBOTHBIX.

W3yueHne sHOOKPUHHON (YHKIMH [10Ka3aJ0 €e BOCCTa-
HOBJICHUE y KUBOTHBIX I'pymnsl I B Teuenne 60-TH CyTOK C
rpadramMu oBapuanbHON TKaHH. HeqocToBepHOE CHIDKEHHE
KOHILEHTPALUU 3CTPaJUOia U MPOrecTepoHa MO OTHOLIE-
HUIO K KOHTPOJIIO HaOlI0ganoch NpU UMIUIAHTALUU HEO-
HaTaJIbHBIX AUYHUKOB KUBOTHBIM Ipymnisl II k 30-M cyTkam.
B ocTanbHBIX ClydasX IOJHOLEHHOTO BOCCTAHOBIICHHUS
SHJIOKPUHHON (DYHKLUM HE OTMEUEHO, HO BBISBIECHO JOCTO-
BEPHOE IOBBIIICHUE YPOBHS MOJOBBIX TOPMOHOB IO CPaB-
HEHHUIO C OBApUOIKTOMHUPOBAHHBIMH >KHBOTHBIMHU.

MoskHO clienaTh BBIBOA, UTO IpadThl OBapHaIbHOI TKa-
HU Ha JUINTEIbHBIX CPOKaxX HaOIIoAeHuUs 0osee MOTHOLEHHO
COXpaHAIOT cBOUM MOPGOQYHKIMOHANBHbIE XapaKTepuc-
TUKU [IPU UX TPAHCIUIAHTALUM OJHOBPEMEHHO C OBApPHUOIK-
TOMHEH, Tor/a Kak rpadThl HEOHATAIBHEIX IMYHUKOB — TIPH
TpaHCIUIAaHTALUU TPEJBapUTENIbHO OBapUIKTOMHUPOBAH-
HBIM KHBOTHBIM.

NPOBJIEMbI
KPUOBMONOIrum
T. 19, 2009, Ne2

Nowadays for reproductive physiology as well as for
clinical application the studies associated to the inves-
tigations of follicle genesis of the grafts of neonatal ovarian
tissue in a mature recipient organism are the actual ones.

The research aim was to comparatively analyze the mor-
phology and endocrine function of allografts of ovarian
tissue and neonatal ovary depending on initial hormonal
status of recipient animals. The recipient animals were divi-
ded into the following groups: the rats allotransplanted with
ovarian tissue or neonatal ovary under renal capsule simul-
taneously with ovariectomy (group I) and in 2 months after
it (group II).

It has been shown that allografts in the animals of group
I have native structure of ovarian tissue for 30 days, mean-
while during transplantation of neonatal ovary the similar
picture was observed only in 30% of animals. With the exten-
ding of observation terms up to 60 days in 70% of animals
with the grafts of ovarian tissue in the group I its integral
structure has been kept. At the same terms the morphology
of neonatal ovary grafts is characterized with preservation
of just stroma of ovarian tissue and development of follicular
cysts. The analysis of the structure of allografts of ovarian
tissue and neonatal ovary for the animals of the group II to
the 30" day has shown the presence of all stages of follicle
genesis. To the 60™ day the grafts of ovarian tissue of the
animals of this group are characterized with preserved
stroma, absence of developing follicles and presence of folli-
cular cysts. During transplantation of neonatal ovary in 50%
of animals the developing follicles were revealed.

Study of endocrine function has shown its recovery in
the animals of group I for 60 days with the grafts of ovarian
tissue. Insignificant reduction of estradiol and progesterone
concentration in respect to the control was observed during
implantation of neonatal ovary to the animals of group II to
the 30" day. In the rest cases no complete recovery of endo-
crine function is observed, but there is noted significant in-
crease of the level of sexual hormones if compared with
ovariectomized animals.

One may conclude that grafts of ovarian tissue at long
observation terms preserve more properly their morphofunc-
tional parameters at their transplantation simultaneously with
ovariectomy, whilst the grafts of neonatal ovary do during
transplantation of preliminary ovariectomized animals.
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bioAoriyHa Aisi eKCTPaKTiB TBAPUHHOIO MOXOAXKEHHSI MPU XOAOAOBMX

TpaBMax WKipM Ta CAM30BOI ODOAOHKM poOTa
A.B. WnHaer, H.IO. €rmAkOBA

IHCTUTYT npobaem kpioGionorii i kpiomeanumHn HAH  Ykpainm, m. Xapkis

Biological Effect of Extracts of Animal Origin under Cold

Traumas of Skin and Oral Mucous

A.V. SHINDER, N.YU. YERMAKOVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

JlocnipKeHOo BIIMB €KCTPAKTy KPiOKOHCEpBOBaHUX (par-
MeHTiB cenesinku cBuHed (ECC) i ekcTpakTy 3 miaMopy
6oxin (ETIB) Ha tuHAMIKY 3arO€HHS XOJIOJIOBUX PaH, iIHTCH-
CHUBHICTb niepekrcHoro okuciieHHs imiaiB (ITOJT) ta nefikorm-
TapHUi 1podias KPoBi IIypiB.

Xo0JI0[IOBI TPAaBMH MOJEIIOBAIY AILIIKaTOPOM 3 TeMIle-
parypoto —196°C. ECC ogmepxyBaiu, iHKyOyIOUH KPiOKOH-
cepBOBaHi (parMeHTH opraHy B (i3i0JOTiYHOMY PO3YMHI.
TepmonabinbHi 6inku Bunydanu, a EITb onepxyBanu ekcT-
pakmi€ero OKOIMHOTO miaMopy B anapari CoklieTa Ta O4u-
[aJid BiJ JiMOQiTbHUX KOMIOHEHTIB. EKCTpakTH BBOIHIIN
IypaM B 4epeBHY MOPOXKHUHY 1O 1 MJI oxuH pa3 Ha m00y.
Konnenrpanis nentunis B ECC cranosuia 100 Mkr/mi, a cy-
xoro exctpakry B EITb — 0,25 mr/mur.

IIBUAKICTD Ta SKICTH 3arO€HHS paH BU3HAYalU IUIaHi-
METPHUYHUM, TiCTOJIOTIYHUM Ta €JIEKTPOHHO-MIKPOCKOIiY-
HUM MeToaamu, inteHcuBHicTh [1OJI 3a piBHem TBKAII B
CHUPOBATII KPOBiI — CIIEKTPOPOTOMETPUIHUM METOJIOM 32
CTaH/JapPTHOIO METONWKO. st BU3HAUSHHS CTIHKOCTI 10
IIEPEKUCHOTO OKHUCIICHHS B S4eHKy XEMUTIOMiHOMETpa, sKa
MmicTuTh 1 Mil dizionoriuHoro pozuuny i 100 MKJI cHpOBaTKU
KkpoBi, goxaBanu 200 MK 5%-T0 pO3YUHY HEPEKHUCY BOIHIO
1 peecTpyBali CBITIIOCYMY B YMOBHHX OIUHHILIX. s aHa-
Ji3y NeWKOLMTapHOro Npodigio KpoBi TBapUH BU3HAYAIH
nedxonuTapay (GopMmysy B IpOLEHTHOMY BUpakeHHi. Kpos
JUTSL TOCTI/IKEeHb Opajik 3 XBOCTOBOI BEHH.

Ha 3-t0 100y criocTepeskeHHsI BIIMIHHOCTEH B CTaHi paH
1 X IUIONII B KOHTPOJIBHUX 1 JOCIIAHUX Tpyrax He CIocTe-
piranocs. Y HaCTyIHI TepMiHU criocTepexeHHs (1o 21 nobn)
BBeneHHs 1mypam ECC a6o EITIB cTaTuCTHYHO JOCTOBIpHO
(B MOpIBHSIHHI 3 KOHTPOJIEM) MPUCKOPIOBATIO 3aTOE€HHS PaH.

PiBenbp TBKAII Ta cTiliKiCTh 10 IEPEKUCHOTO OKUCIICHHS
B CHPOBATIl KPOBi IypiB, SIKUM BBOAMIM E€KCTPAKTH, HA0-
JIMKAJTACH JI0 HOPMH B OLIBII paHHI TEPMIHH, HIXK Y KOHTPOJIb-
HUX TBapHH. YBEICHHs €KCTPAKTiB 3MEHINYE BHPaKEHICTh
3anajpHOi peakuii Ta HOpMaii3ye IMyHHY BiJIOBiIb opra-
Hi3My Ha TpaBMy. EKCTPaKkTH TaKOX CTHUMYIIOIOTH pere-
Hepallifo CIIM30BOT 000JIOHKH POTA Ta eIMiTeNiaIbHOTO IUTacTa
3 YTBOPEHHSIM HOPMAJBHHX CTPYKTYP HOPIBHSHO 3 KOHT-
POJIBHOIO TPYIOIO.

Takum unnoM, ECC Tta EIIb MoxyTh 3acTOCOBYBaTHCH
pu po3poOIli iMyHOOIOJOTIYHUX MPETapaTiB IS JTiKyBaHHS
paH.
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There was studied the effect of cryopreserved porcine
spleen fragments’ extract (PSE) and the one derived from
dead bee bodies (DBBE) on the dynamics of healing the
cold wounds, intensity of lipid peroxidation (LPO) and
leukocyte profile of rat’s blood.

Cold traumas were modelled by means of applicator with
the temperature of —196°C. PSE was derived be means of
incubation of cryopreserved fragments of organ in phy-
siological solution. Thermolabile proteins were isolated and
DBBE was obtained with the extraction of dead bee bodies
in Soxhlet device and purified from lipophilic components.
The extracts were introduced to rats into peritoneal cavity
by 1ml once per 24 hrs. The concentration of peptides in
PSE made 100 pg/ml, and 0.25 pg/ml dry extract in DBBE.

The speed and quality of wounds’ healing were found
with planimetric, histological and electron microscopic
methods. The LPO intensity on the rate of TBAAP in blood
serum was examined spectrophotometrically according to
the standard method. To reveal the resistance to peroxida-
tion into the chemiluminometer well, containing 1 ml phy-
siological solution and 100 pl of blood serum, 200 pl of 5%
hydrogen peroxide solution was added and light sum was
recorded in relative units. For analysis of leukocyte profile
of animals’ blood the leukocyte formula in percentage was
determined. The blood for research was procured from tail
vein.

To the 3 day no differences in the state of wounds and
their areas in control and research groups were observed.
During the following observation terms (up to 21 days) the
introduction of PSE and DBBE significantly accelerated the
healing rate of the wounds (if compared with the control).

The level of TBAAP and resistance to peroxidation in
blood serum of rats introduced with the extracts approached
the norm earlier if compared with control animals. The
introduction of extracts diminishes the manifestation of
inflammatory reaction and normalizes an immune response
of an organism to trauma. The extracts also stimulate the
regeneration of oral mucus and epithelial layer with the
formation of normal structures if compared with the control
group.

Thus, PSE and DBBE may be used during the designing
of immune biological formulations for wound healing.
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BAMsiHME FAMAABHOTO KAETOYHOTO MUKPOOKPY)KEHUSI Ha HeiporeHes

U30AUPOBAHHBIX KAETOK MO3ra HOBOPOXKA€HHbIX KPbIC
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Effect of Glial Cell Microenvironment on Neurogenesis

of Isolated Brain Cells of Newborn Rats

T.D. LyasHenko!, A.N. SukacH?, V.S.KHOLODNYY?
'G.S. Skovoroda Kharkov National Pedagogic University. Kharkov, Ukraine
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Bonpoc noanepkaHus HelporeHesa B IOCTHATAIbHOM
MO3T€e 10 CHX IIOp U3Yy4eH HexocTaTouHo. CyliecTByeT npea-
IIOJIOXKEHUE, YTO HEHpOHANbHBIE MPEIIECTBEHHUKH MOTYT
nponudepupoBaTh TOTHKO B OMpPENEIEHHOM MHKPOOK-
pyXeHuu, KoTopoe obecnedynBaeTcsa crnernuduuecKuMu
THUIIaMH KJIETOK, KOHTAaKTUPYIOLUIMMHU MEXKAY CO00H 0cOOBIM
o6pazoM. [ToMUMO 3TOro U3BECTHO, YTO ACTPOLUTHI IIPOLY-
LUPYIOT Pa3sHOOOpa3Hble MEXKKJIETOUHblE CUTHAJIbHBIE BE-
IIEeCTBa: KaK PacTBOPHMBIE, TaK U MeMOpPaHHO-CBSI3aHHEIE,
KOTOpbI€ BIMSAIOT Ha Pa3BUTHE LIEHTPAJIbHONW HEPBHOU
cucremsl. [1o3TOMy MBI HCCIEI0BAIU BO3MOXKHOCTB 0Oec-
IeuyeHus KIEeTKaMU INIMU HEHPOTreHHOT0 MUKPOOKPYKEHHUS
B MO3r¢ HOBOPOXKICHHBIX KpPbIC. DKCHEPUMEHT IPOBOIMIN
Ha M30JINPOBAHHBIX KIJIETKAX, NMOJYYEHHBIX U3 MO3ra HOBO-
poxxaeHHBIX KpbIc. CyCIEH3UI0 KJIETOK KyJIbTUBUPOBAIU HA
npotsxeHun 60 cytok B CO,-unky6Garope B cpene DMEM/
F12 B mpucyTcTBUU CBIBOPOTKM B3pOCibIX Kpblic. KineTku
UMMYHOLIMTOXHMHYECKU OKpammBanu Ha [B-tyOymun III u
GFAP.

IIpoBeneHHBIE UCCIEJOBAaHUS [IOKA3aIM, YTO B IIPOLIECCE
KyJIbTUBUPOBAHUS in Vitro KIETKH MO3ra HOBOPOXKIEHHBIX
KpbIC MIEPBOHAYAILHO (GOPMHUPYIOT MOHOCIION KIETOK IVIMH,
COCTOSIIUI M3 acTPOIUTOB. BeposTHO, B mporecce obpa-
30BaHMSA MOHOCJIOSI aCTPOLUTOB (hOPMUPYETCS COOTBETCT-
ByIOLlee KJIETOYHOE MHUKPOOKPY)KEHHE, KOTOPOE CTUMYIHU-
pyer HeiiporeHes, ¥ Mbl HaOdOnaeM 00pa3oBaHHE HEHpO-
671acTOB, KOTOPEIE MHUTPHUPYIOT, CO3PEBAIOT H 00pa3yroT
HelpoHallbHYIO ceTh. B mpouecce KylabTHBHPOBAHUS TAKXKe
o0b6pa3syroTcs KonoHHHM HeauddepeHIupoBaHHEIX B-Ty-
Oy/IHH — HONOXKUTENBHBIX KJIETOK, KOTOPbIE, BEPOSTHO, IIPEA-
CTaBIAIOT co00H mponudepupyomue npeamecTBeHHHKH
HellpoHOB. B mpouecce KynbTUBHPOBaHHS HX Pa3Mep yBe-
JIMYUBACTCS, U OHHU CO3JAI0T KOHTAKTBI C COCETHUMH KOJIO-
HusAMH. IIpu 3TOM Murpanuio KJIE€TOK 3THX KOJIOHHM MBI HE
HaOmonanu. Cienyer OTMETUTb, UTO B HAIlIEM SKCIIEPUMEHTE
BHauaje NMPOUCXOIUIO 0Opa3oBaHME HEHpoOIAcTOB M HX
CO3peBaHNe U JIMIIb 3aTeM OOpa30BBIBAINCH KOJIOHMU He-
POHAJIBHBIX NpenUIecTBEHHUKOB. [Ipu 3ToM oOpa3zoBaHue
9TUX KOJOHMIU IPOUCXOIUIIO UCKIIIOUUTEIBHO HA MOHOCIIOE
KIIeTOK IIMHU, B OTIAMYHE OT HelpobnacToB U quddepeHmn-
POBaHHBIX HEHPOHOB, KOTOpBIE (HOPMUPOBATIH HEHPOHAIb-
HYIO CeTh KaK Ha IIMaJIbHOM MOHOCJIOE, TaK 1 Ha MOJJIOXKKE,
HE coJepiKalllell KIeTOK IIIUU.

Taxkum 00pa3oM, BBIABICHA CTUMY/ISLUS KIETKAaMH IIIUH
Kak HelpoHanbHOH nuddepeHuanuy, Tak 1 Helporenesa.
ITpu 3TOM MHKpPOOKpY>keHHE M (PaKTOPBI POCTa OUEBUAHO,
BBLJIENIAEMbIE aCTPOLUTAMU, PETYIUPYIOT HE TOJIBKO 3TU JBa
mporecca, HO ¥ MHUTPAIHIO HEHpoOIacToB.

NPOBJIEMbI
KPUOBMONOIrum
T. 19, 2009, N22

The question of neurogenesis maintenance in postnatal
brain has not been studied well yet. There is the suggestion
that neuronal precursors could proliferate only in special
microenvironment, provided with specific types of cells,
specifically contacting with each other. Besides, it has been
known that astrocytes produce various intercellular signal
substances, not only soluble, but also membrane-bound,
affecting the development of central nervous system.
Therefore we studied the possible providing of ability with
glia cells of neurogenic microenvironment in newborn rats’
brain. The experiment was carried out in isolated cells, deri-
ved from newborn rats’ brain. Suspension of cells was
cultured for 60 days in CO, incubator in DMEM/F12 medium
at the presence of adult rat serum. Cells were immunohisto-
chemically stained for B-tubulin III and GFAP.

The carried-out researches have shown that during in
vivo culturing the brain cells of newborn rats firstly form
monolayer of glia cells, containing astrocytes. Probably du-
ring formation process of astrocytes’ monolayer a proper
cell microenvironment, stimulating neurogenesis, is formed
and we observed the formation of neuroblasts, which mig-
rate, mature and form a neuronal net. During culturing the
colonies of undifferentiated -tubulin positive cells, pro-
bably being proliferating precursors of neurons, are also
formed. During culturing their size grows and they are in
contact with the adjacent colonies. Herewith we did not
observe a cell migration of these colonies. It should be no-
ted that in our experiment first of all the formation of
neuroblasts and their maturation, took place, and only later
the colonies of neuronal precursors were formed. Herewith
the formation of these colonies took place only on mono-
layer of glia cells, contrary to neuroblasts and differentiated
neurons, which formed neuronal net not only on glial mono-
layer, but also on embedding of glia-free cells.

Thus, the stimulation of glia cells of both neuronal diffe-
rentiation and also neurogenesis was revealed. Herewith
the microenvironment and growth factors, derived appa-
rently by astrocytes, regulate not only these both processes,
but also neuroblasts migration.
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AACOpPOUMS METMAEHOBOTO CHHEro M KAeTok Saccharomyces boulardii

3HTEPOCOPOEHTaMM Ha Pa3AMYHON OCHOBe

O.M. basnHEL, B.®D. MapuEeHIOK, A.E. LIATMAOBA, M.TT. BbICEKAHLIEB
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Adsorption of Methylene Blue and Saccharomyces boulardii Cells

with Differently Based Enterosorbents

O.M. BABINETS, V.F. MARTSENYUK, L.E. SHATILOVA, |.P. VYSEKANTSEV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B HacTosiiee BpeMsi IpuoOpeiu akTyaabHOCTh JeKapCT-
BeHHbIe (JOPMBI IpenapaTroB B BUAE UMMOOMIM30BAHHBIX
KJIETOK, ()EPMEHTOB U JPYTHUX OHOJOTHYECKH aKTHBHBIX
COEIUHECHUN.

TexHonornueckuit mpouecc Mojay4eHuss UMMOOUIH-
30BaHHBIX MpENapaToB BKIIOYACT 3TAIlbl 3aMOPAKUBAHMUA,
JTUOGUITU3AINN WIIH TEIUIOBOH CYIIKH. DKCIIEPUMEHTAIbHOE
000CHOBaHUE TEXHOJOTHUI KPUOKOHCEPBUPOBAHUS U JIHO-
¢bunuzanuy MMMOOMIN30BaHHBIX KJIETOK CETOAHS OTCYTCT-
ByeT. BezmeTcs mouck Hocuteneil Ui npenapaTtoB UMMOOU-
JIU30BAaHHBIX KJIETOK MEAUIIMHCKOTO Ha3HAYCHUSI.

Lenp nccnenoBanuss — U3ydeHUue aJcopOMUOHHOMN CIIO-
cobHoctu (AC) 3HTEepOoCOpOEHTOB Ha pa3HOIl OCHOBE.

HccnenoBanu cineayloniye mpenaparsl: akTUBHPOBAH-
eI yronb (AO “Croma”, Ykpaumna), xudpepan (OO0
“Orocdepa”, Poccus), copbdeke (AO “Drocopd”, YkpanHa),
atokcun (OO0 «Opucui-®apmy, YkpanHa), MyabTUCOPO
(OAO “Apuagna”, Ykpauna), CYMC-1 (OAO “HoBocu®6-
xumbapm”, Poccus).

AC »HTepoCOpOEHTOB OIpeAeNsIM C MOMOUIBIO JBYX
MapkepoB. CIIOCOOHOCTh K COpOLIUM METHIEHOBOTO CHHETO
(MC) nzyyanu mo ¢apMakoneHHbIM METOAUKAM B MOIU(HU-
xauun B.U. Pemernukosa ¢ coast.(2000 r.). Cioco6HOCTH
copOUMH KIETOK Ipoxoked Saccharomyces boulardii uc-
CJIEZIOBANIN IO pa3pabOTaHHONH HaMM MOAUGHUKAIUM METO-
JIK, UCTIOJIb3YEMBIX JUIS OLIEHKH O€IOKCBSI3BIBAIOIECH aKTHB-
Hoctu copbenToB (B.U. Pemernnkos, 2003; E.JI. Epernkuit,
2001).

YCTaHOBIEHO, YTO BCE SHTEPOCOPOEHTHI, 3a UCKIIOUe-
HUEM aTOKCHJIa, 00J1a1al0T crocoOHOCThIO K copbumu MC.
MakcumanbHBIX okasateneid AC B yCIIOBHSX SKCIIEPHMEHTA
SHTEpPOCcOpOEHTHI focTruranu B TedeHue 20—50 MuH. ATOKCHIT
(mpenapat Ha OCHOBE [BYOKHCH KpeMHHs) B TeueHHe 80 MHUH
(Bpems HaOmoneHus) He copobupoBan MC, uTo cornacyercs
C JINTEPaTypHBIMH JaHHBIMH O NMPEHMYIIECTBEHHO OEIOK-
CBSI3BIBAIONICH AKTUBHOCTH JBYOKHUCH KPEMHUSI.

W3ydenue auHaMuku copOuuu kiuetok S. boulardii
II0Ka3aJ10, YTO APOXIKEBbIE KIETKH COPOUPYIOTCS Ha JHTE-
pocopbenrax B Tedyenue 40 MUH. BB OTMEUEHBI pa3IHIHs
B MHTCHCHBHOCTH M AWHaMuke AC IS pa3iudHBIX COp-
OcHTOB. YCTaHOBJIEHO BiUsHUE Temmneparypsl Ha AC cop-
OCHTOB 10 OTHOIIEHMIO K APOMOKEBBIM KieTkaM. boiee
BBICOKHE pe3ynbrarel AC HaOIOmany MpH NOHWKEHUH
temneparypsl 1o 0°C. BeusiBneHsl pa3nuuus B oneHnke AC
copOeHTOB ¢ pa3HbIMH Mapkepamu. Crenenb AC »>HTepoO-
copOeHToB 10 oTHOUEeHUI0 K MC U ApOXCKEBBIM KJIETKaM
pasnuyvHa.

NPOBJIEMbI
KPUOBMONOIrum
T. 19, 2009, N22

232

Nowadays the medicinal forms of formulations as immo-
bilized cells, enzymes and other biologically active com-
pounds have gained the actuality.

Technological process of obtaining the immobilized for-
mulations includes the stages of freezing, lyophilization or
heat drying. Experimental substantiation of cryopreser-
vation techniques and lyophilization of immobilized cells
are absent now. The carriers for preparations of immobilized
cells of medical purpose are under search.

The research aim was to study the adsorption ability
(AA) of variously based enterosorbents.

There were studied following formulations: activated
carbon (JSC “Stoma”, Ukraine), liferan (LLC “Ekosfera”,
Russia), sorbex (JSC “Ekosorb”, Ukraine), atoxil (LLC “Orisil-
Farm”, Ukraine), multrisorb (JSC “Ariadna”, Ukraine),
SUMS-1 (JSC “Novosibkhimfarm”, Russia).

AA for the sorbents was found by means of two markers.
The ability to sorption of methylene blue was studied accor-
ding to pharmacopoeia methods in the modification (Reshet-
nikov et al., 2000). The ability of sorption of Saccharomyces
boulardii yeast cells was investigated on our own modi-
fication of the methods used for protein-binding activity
of sorbents (Reshetnikov V.I., 2003; Eretsky E. L., 2001).

It has been established that all the enterosorbents
excluding atoxil possess the ability to sorption of methylene
blue. Maximum indices of AA under experimental conditions
were reached by the enterosorbents for 20-50 min. Atoxil
(formulation based on silicone dioxide) for 80 min (obser-
vation term) did not sorb methylene blue that confirmed
the literature data about predominate protein-binding
activity of silicone dioxide.

Study of dynamics of the sorption of Saccharomyces
boulardii cells has demonstrated that yeast cells are sorbed
on enterosorbents for 40 min. There were found the dif-
ferences in intensity and dynamics of AA for different sor-
bents. Temperature effect on AA of sorbents in respect to
the yeast cells has been found. Higher results of AA were
observed at temperature decreasing down to 0°C. The dif-
ferences in estimation of AA of sorbents with different mar-
kers were revealed. The AA rate of enterosorbents relative
to methylene blue and yeast cells differed.
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KpMO:-)KCTpaKLlMSI KaK METOA TNMOAYY€HMUS OMOAOTMYECKM AKTUBHbIX AMMMUAHbIX

CyOCcTaHuMit, 00AAAQIOIIMX MMMYHOMOAYAUPYIOIUM TMOTEHLMAAOM

M.A. KpAB4eHKO
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Cryoextraction as Method for Obtaining of Biologically Active

Lipid Substances Having Immune Modulating Potential

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

OnHUM U3 NEepCIeKTUBHBIX HallpaBICHUH B pa3paboTke
3((HEeKTUBHBIX METOIOB UMMYHOKOPPEKIIUU SBISETCS BO3-
MOXKHOCTb PETYJISAIUNN aKTUBHOCTH MMMYHOKOMIIETEHTHBIX
KJIETOK MOCPEICTBOM BO3JIEHCTBUS Ha 3KCIIpECCUpYyEMbIe
UMU SIJICPHBIC JINTaH/I-3aBUCHMbIE PEIENTOPHI, K KOTOPBIM
OTHOCSTCS TPHU MOJTHUIIA TIEPOKCHUCOM MpoaudepaTop-
akTHBHpyeMbIX perenrropoB (ITITAP) — IITIAP-a, B/0 u y.

Jloka3aHo, YTO aKTHBAIMs IEPOKCHUCOM IMpOJIUdepaTop-
AKTUBUPYEMBIX PEIENTOPOB KIETOK, BOBIEKAEMBbIX B
(¢bopMHUpOBaHHE UMMYHHOTO OTBETa, MPUBOJHUT K H3ME-
HEHHIO OaraHca mpo- ¥ MPOTUBOBOCIIAIHUTENBHBIX 3¢ dexToB
B CTOPOHY MOCJIEIHUX, YTO 00yclaBIUBaeT TepameB-
THYECKUH 3(P(EKT arOHUCTOB AAHHBIX PELENITOPOB. YCTaHOB-
JIeHO, uTO K ’HAoreHHbIM jurangam IIIIAP otHocuTcs psig
cyOCTaHIUH JTUMUAHON MPUPOMABI, TAKUX KaK KXUPHBIE
KHUCJIOTHI, 3WKO3aHOMABI U Ip. Brinenenue Takoro pona
OMOMOJIEKYN U3 OHOJOTHYECKOTO CBHIPhS, B YaCTHOCTH W3
TKaHEH IUIAleHTHI, SABJISETCS MEPCIEKTHBHBIM METOJIOM
MOJIyYEHHS MPUPOTHBIX UMMYHOMOIYNIATOpPOB. Pemenue
JAHHOW TEXHOJIOTMYECKOW 3a7a4l BO3MOXKHO IPH HCIIONb-
30BaHUM METOJIOB KPHUOIKCTPAKIUH, & UMEHHO KPUOTEHHOT'O
MosekymnsapHoro ¢pakuuonuposanus (KM®). Taxoii moaxon
MTO3BOJISIET UCKIIOYHTH B IIpoIecce mepepaboTKu BO3ECHCT-
BHEe Ha OMoMaTepual psja MOBPEKIAIUX (aKTOpPOB,
CONMYTCTBYIOIIUX TPaIUIUOHHBIM METOJaM 3KCTPAaKIMU
JIMIUIHBIX KOMIIOHEHTOB. Brigensemas metogqom KM® us3
TKaHeW IUTAleHTHI TUMHUIHAs QPaKIus MpeACTaBIseT coOO0M
KOMILIEKC OMOIOTUYECKU aKTHBHBIX JTHITUIHBIX CYOCTaHIIHH,
MOTEHLIHUAJIBHO cofepkamuil sunoreHHsle nuranasl [IITAP.

TakuM oOpazoMm, OYeBUIHA HEOOXOAUMOCTh MCIIOJNB30-
BaHUs TEXHOJOTHYeCKH 000cHOBaHHOTO MeTonga KM® mis
KPUO3KCTPAKIIMY U3 IJIAIEHTHI KOMIUIEKCa OMOMOJIEKY JIH-
MUJIHOM MPHUPOJIBI ¥ BCECTOPOHHEH aTTEeCTAllMi UX UMMYHO-
MOJlyJIUpPYIOLIel aKTUBHOCTH.
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One of perspective trends in developing of effective
immune correction methods is the possible regulation of
activity of immune competent cells via influence on
expressed by them nucleated ligand-dependent receptors,
whereto three sub-types of peroxisome proliferator-activa-
ted receptors (PPAR) such as PPARs- a, [3/d and v.

It has been proved that activation of peroxisome pro-
liferator-activated receptors of the cells, involved into the
formation of immune response results in the change of the
balance of pro- and anti-inflammatory effects towards the
latter, stipulating thereby therapeutic effect of agonists of
these receptors. It has been established that some sub-
stances of lipid origin, such as fatty acids, eicosanoids etc.
are referred to PPARs endogenous ligands. Isolation of such
biomolecules from biological raw materials, in particular, from
placental tissues is the perspective method of obtaining
natural immune modulators. The solving of this technolo-
gical task is possible when using the cryoextraction me-
thods, namely cryogenic molecular fractioning (CMF). Such
an approach allows during processing to exclude the effect
on biomaterial of some damaging factors, accompanying
traditional methods of extraction lipid components. Isolated
with CMF from the placenta tissues the lipid fraction
represents the complex of biologically active substances
potentially containing the PPARs endogenous ligands.

Thus, the necessity of using the technologically sub-
stantiated method of CMF for cryoextraction from placenta
of the biomolecular complex of lipid origin and versatile
attestation of their immune modulating activity is evident.
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lNMenTuAHKMI CKAAA CMPOBATKM KPOBi WYPiB B 3aAeXHOCTI

BiA cpi3ioAOriyHOro craHy wKkipu

i.[. BecnanoBa, A.A. Porosa
IHCTUTYT npobaem  kpioGionorii i kpiomeanuntn HAH  Ykpainn, m. Xapkis

Peptide Composition of Rat’s Blood Depending on Physiological State of Skin

I.G. BespaLova, L.A. RoGoza
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

PerynsTopHi nmenTUIM NpUAMAIOTh aKTUBHY Y4acTh Y
peryJsiii sk ¢i3ioNoridHol, TaK i pernapaTuBHOI pereHepartii.

Merta poOOTH — BUBYUTHU BIUIMB TPABM Pi3HOTO BHAY Ta
yBEJEHHS €KCTPaKTiB LIKipH HOBOHAPOIKEHUX MOPOCAT
(EHIIHID) i cenesinku cBuneit (ECC) Ha mentuaHuii ckian
CHUpPOBATKH KPOBi IIypiB.

Ilepe HaHECCHHSIM TPaBM IIKIpY CMUILOBAIN B JUISHILI
cTerHa. Tpu mapasenbHi pi3aHi paHM 3aBITIMOLIKU 2 MM,
3aBOBXKKHM 10 MM HaHocwIn 3 iHTEepBajgoM 5 MM. TepMiuHi
TpaBMHU HaHOCHJIM MiJHHM arulikaTopoM JiamMeTpoM 10 M
3 Temneparypoto 100 i —196°C npu excro3uii 35 1 60 ¢
BianoBiHO. ONpoMiHEHHS yJIbTpadioaeTOM MPOBOIUIN
epPUTEMHOIO J1aMIIor0 Ha Bixcrani 10 cm npotsrom 10 xB.
EIIHIT ta ECC i3 koHnenTpamiero nentuais 100 Mxr/m
YBOJWIIM B YEPEBHY MOPOKHUHY 10 | MiI pa3 Ha 100y. Kpos
JUISL IOCTIDKEHHST Opaii 3 XBOCTOBOT BeHH. J[J1s1 BUSHAYCHHS
MOJIEKYJISIPHO-MaCOBOI'0 PO3IOJAiNYy PEUYOBHH HENTHUIHOT
MPUPOIU B CHPOBATII KPOBI BUKOPHCTOBYBAId BUCOKO-
e(eKTUBHY Tellb-IIPOHUKAI0UY Xpomarorpadiro.

3 XpoMaTorpaM CUPOBaTKH KPOBI HATUBHUX LIypiB MicCI
YBEJICHHS CKCTPAKTIB Ta HAHECEHHS BiJMOBIJIHUX TPaBM
BUJIHO, IO MOJEKYISIPHO-MaCOBHI PO3IMOIiJN MENTH/IB
3aJICKUTh BiJl YMOB eKcliepuMeHTy. Haiibinbia KiIbKiCTh
HiKiB CIOCTEPIraeThCsl Ha XpoMaTorpaMax CHPOBATKHU IIiCIIs
XOJIOJIOBOT TPaBMH Ta YNIbTPadioIeTOBOrO OMiKY, a HaHMEH-
a — MpH OTiKOBiK TpaBMi. Takuil xapakTep MOJEKYISPHO-
MacOBOTO PO3MOALTY PEYOBHH MENTHIHOI IPUPOIH MOXKE
CBIIUUTH NPO Pi3HI MEXaHI3MU Ta CTYIiHb MOLIKOIKEHHS
TKaHUHHHUX CTPYKTYD, @ OT)KE 1 IPO Pi3HI MEXaHi3MHU CIIELH-
(hiyHOT BiIMOBi/I BCHOTO OPraHi3My Ha TpaBMY, SIKi MPOSB-
JAIOTHCS B MPOAYKIiT HEOOXIAHMX B KOXKHOMY BHIAAKY
HENTHUIB Ul PETYIIALil IPOLECiB 3aaJeHHs Ta pereHeparii.

JocnifkeHHs IPoLecy 3aro€HHs XOJIOJOBUX PaH BUs-
B0, mo npu yBeaenni EIITHIT a6o ECC cratuctudHO
noctoBipHO (p < 0,05) 30iMbIIYIOTHCS MIBHIKICTh Ta SKICTh
3aTO€HHS paH, a B OLIbII PaHHI CTPOKU HOPMali3yeThCs
HENTHIHUHA CKJIaJ CUPOBaTKU KPOBi B MOPIBHAHHI 3 KOHTPO-
nieM. Taka fist eKCTpaKTiB MOXe OyTH OB’ s13aHa 3 HASIBHICTIO
B HUX PETYIATOPHUX MENTHU/IB, SKi BIUTUBAIOTH HA THHAMIKY
MpOIIeCy 3aMajeHHs Ta HOPMaJli3yIOTh IPOLIECH pereHepaltii.

OpnepxxaHi aHi CBiAYATh, IO CKJIaJ PEYOBHH MEITUAHOL
MPUPOJIU B CHPOBATIII KPOBI LIYPIB 3aJICKUTH BiJl (iziosoriu-
HOTO CTaHy IIKipH. YBEICHHS €KCTPAKTY IIKIPH Ta CEIE31HKH
3MIHIOE el CKJIaJl, IPUCKOPIOE MIPOLIEC 3aT0€HHS XOI0JOBUX
pan. IIpu ubomy B OiNbII paHHI CTPOKH HOPMAJi3y€ThCS
MOJIEKYJISIPHO-MACOBUH CIIEKTP PEUYOBUH MENTHIHOI MPH-
PO/ B CHPOBATIII KPOBI JOCIIITHHUX TBAPHH.
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Regulatory peptides actively participate in regulation
of both physiological and reparative regenerations.

The research aim was to study the effect of traumas of
different types and introduction of the extracts of newborn
piglets skin (NPSE) and porcine spleen (PSE) on peptide
composition of rat’s blood serum.

Prior to making traumas the skin was epilated in thigh
site. Three parallel sword-cuts of 2mm in depth, 10 mm in
length were made within the interval of 5 mm. Thermal trau-
mas were induced with copper applicator of 10 mm diameter
with the temperature of 100 and —196°C at 35 and 60 sec
exposures, correspondingly. Irradiation with UV was done
with sunlamp on the distance of 10 cm for 10 min. NPSE and
PSE with the concentration of peptides of 100 pg/ml were
intro-duced into peritoneal cavity by 1 ml once per 24 hrs.
The blood for examinations was taken from a tail vein. To
examine molecular-mass distribution of substances of
peptide origin in blood serum there was used highly efficient
gel-penetrating chromatography.

The chromatograms of blood serum of native rats after
introduction of extracts and after making the correspondent
traumas show that molecular-mass distribution of peptides
depends on experimental conditions. The biggest number
of peaks is found on chromatograms of serum after cold
trauma and UV burn, and the smallest at burn trauma. This
character of molecular-mass distribution of substances of
peptide origin may testify to different mechanisms and
degree of damage of tissue structures, as well as to those
of specific response of the whole organism to trauma, mani-
fested in the production of essential in each case peptides
for regulation of healing and regeneration processes.

Study of cold wounds healing was found out that when
introducing either NPSE or PSE the rate and quality of
wounds’ healing increase statistically and significantly (p <
0.05), but earlier peptide composition of blood serum if com-
pared with the control is normalized. Such an action of ex-
tracts may be related to the presence in them of regulatory
peptides affecting the dynamics of healing and normalizing
the regeneration process.

The obtained data testify that composition of substan-
ces of peptide origin on rat’s blood serum depends in skin
physiological state. The introduction of the skin and extracts
alters this composition, accelerates healing of cold wounds.
Herewith in earlier terms the molecular-mass spectrum of
substances of peptide origin in blood serum of experimental
animals is normalized.
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BnAuB nepeAnociBHOi 00OpPOOKM HACIHHS MEHULI KpionpoTekTopamu

Ha BMICT PO3YMHHMX BYIAE€BOAIB Y POCAMHAX Ta iX MOPO3OCTiiKiCTb

I.10. AbskoHeHkO, HO.C. Ancak, A.M. KOMMAHI€ELIb
IHCTUTYT npobaem kpioGionorii i kpiomeanumHn HAH  Ykpainm, m. Xapkis

Effect of Pre-Sawing Treatment of Wheat Seeds with Cryoprotectants on Content
of Soluble Carbohydrates in Plants and Their Frost-Hardiness

G.Yu. DYAKONENKO, YU.S. Lysak, A.M. KOMPANIETS
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

3aru6esb poCIMH B3UMKY 3aB/Ia€ BEJIHMKHMX EKOHOMIUYHHX
30uTKiB. TOMYy aKkTyaJbHOIO € pO3pOoOKa €KOJOTriuyHO 0e3-
MEYHUX TIpenapaTiB Ui MepennociBHOT 00pOOKH HaCiHHSA
03UMHUX KYJIBTYp 3 METOIO IIiIBUILEHHS 1X MOPO30CTiHKOCTI.

MeTta po6OTH — DOCTiAKEHHS BIIUBY HEPENIOCiBHOL
00pOOKH HACIHHS O3WMOI MIIEHUI PO3YUHAMHU KPiOTIpO-
tektopiB [IEO-400 i [TEO-1500, kKOMIIIEKCHUX arpoXiMigHHX
npenaparis FOITITEP i JOPCAM Ha GiomeTpuuni napameTpu
floro mMpopoCTaHHs NMPH Pi3HUX TeMIepaTrypax, MOp030-
CTIMKICTh MPOPOCTKIB, @ TAKOXX HA BMICT PO3UHHHUX BYyIJIE-
BOJIIB y POCITUHAX.

B nmabopatopHuX ymMoBax HaciHHS O3MUMOI NIICHHMIT
copty XapkiBcbka-105 o0poOnsiim po34yMHAMH HACTYITHHX
CIIONTYK B KiTbKOCTI 5% Big Macu HaciHHs: [TEO-400 (0,5; 11
2%), IEO-1500 (0,5; 1 i 2%); FOUITEP (0,5; 1; 2 i 3%) i
JOPCAMU (0,5; 1; 2 13%). Buznauanu 1abopatopHy CXOXiCTh
3a yMmoB ¢oHOBO TemmeparypH (20°C) i HU3bKOI TO3UTUBHOL
temnepatypu (5—10°C), BMICT pO3YHHHUX BYTJICBOJIIB Y HAI-
3eMHIl YacTHHI POCIHH, a TaKOX JOCIIKYBAIH MOpPO30-
CTIHKICTh POCJIMH 32 METOJOM IPOPOCTKIB.

ITpu npopomryBaHHi 00pOOICHOr0 HacCiHHA B TEIJIOMY
npumimeHHi npu 20°C He BHSBJICHO JAOCTOBIPHUX BiAMiH-
HOCTeH BijI KOHTPOITIO. BU3HaUeHa CTUMYJITIOI0YA sl IEPEIIo-
ciBHOT 0OpOOKM HACiHHS INIICHHUIl PO3YMHAMH KPIOIPOTEK-
TopiB mpu Horo npoporysanHi npu 5—10°C. 3a eneprieio
MPOPOCTaHHsI HaWKpalluMH BUSBHIHCS npemapatu JJOP-
CA (0,51 1%) i FOIIITEP (1%), 3a cxoxicTio Ha 8-y 100y —
JOPCAMU (1%). 3a nokazHukamu cxoxocti Ha 18-y no0y, a
TAaKOX 332 Macolo MaroHa JOCTOBIPHUX BIAMIHHOCTEH BiJ
KOHTPOJIIO JUIE 00poOJICHOTO HACIHHS BCTAHOBJIEHO He OYIIO.
3a cepeliHbOI0 MAcOK KopeHs Halkpamumu Oynu [TEO-400
0,5% (50,1 mr); ITEO-1500 0,5% (48,2 mr) i JOPCAU 1% (48,2
Mr) npu 44,1 M B KOHTPOJIi.

BusiBieHo, 0 B pOCIMHAX, BUPOIIEHHX 3 00POOICHOTO
HACiHHS, aKyMYJIOEThCS OLNbIIC PO3YMHHHX BYIJICBOIIB Y
HOPIBHAHHI 3 KOHTPOJIbHUMH.

BusiBieHO MiJBUIIEHHS MOPO30CTIHKOCTI MPOPOCTKIB
MIOISHUIl ITiciast 0OpoOKH HACIHHS PO3YHHOM Ipemnapary
JIOPCAM (1%). Crioctepiranocs MmiJBHILIEHHS BiIHOCHOTO
BIKUBaHHS pociuH (56,6%) y MOpiBHSAHHI 3 KOHTPOJIEM
(41,8%). 3a cepenHbOO MacOK KOpeHs Haiikpaumum OyB
ueit BapianT (23,3 mr), a takox ITEO-400 0,5% (20,2 wmr),
IOHITEP 1% (17,2 Mr) y nopiBHsaHHI 3 KOHTponeM (9,8 mr).
3a cepeHbOI0 Macoo maroHa kpamum Tex 0ys JOPCAU
1% (24,5 mr) npu 20 Mr B KOHTpoOIi. Y KoHLEeHTpauisax 2 13%
mpenapaTd BUSABHIHCS He e€(EeKTHBHUMH.

IlepeanociBHa 00poOka HAaCiHHS 03MMOI MIIECHUIII
posunnamu [1EO-400, ITEO-1500, JOPCA i IOIIITEP
CIpUsi€ MiABUIIEHHIO 3JaTHOCTI HACiHHS IPOPOCTATH IpU
3HIKeHii Temneparypi (5-10°C).

BusiBiena cTumysroda Jisi 0OpoOKH HACIHHS 03UMOT
nmenuii posunHamu npenaparis JOPCAM (1%), IOITITEP
(1%) 1 IIEO-1500 (0,5%) Ha akymyasaLilo pO3YMHHUX
BYIJIEBOAIB Y POCIIMHAX, BUPOIIEHUX Y XOJOTHOMY MpPH-
MILIeHHI.
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Death of plants in winter causes economic losses.
Therefore the development of safe formulations for pre-
sawing treatment of seeds of winter crops with the aim of
increasing their frost hardiness is actual.

The research aim was to investigate the effect of pre-
sawing treatment of winter wheat seeds with cryoprotective
solutions PEO-400 and PEO-1500, complex agrochemical
formulations Jupiter and Dorsay on biometrical parameters
of their sprouting under different temperatures, frost-
hardiness of the seedlings as well as on the content of so-
luble carbohydrates in the plants.

At laboratory conditions Kharkivska-105 winter wheat
seeds were treated with the solutions of following com-
pounds in the amount of 5% of seed mass: PEO-400 (0.5, 1
and 2%), PEO-1500 (0.5, 1 and 2%), Jupiter (0.5, 1, 2 and 3%)
and Dorsay (0.5, 1, 2 and 3%). The laboratory germinating
capacity was used under background temperature (20°C)
and low positive temperature (5—10°C) the content of solub-
le carbohydrates in overground part of plants as well as the
frost hardiness of the plants was investigated with the me-
thod of seedlings.

During germination of the treated seeds at 20°C no statis-
tically significant differences from the control were revealed.
Stimulating effect of pre-sawing treatment of seeds with
cryoprotective solutions during its sprouting at 5—-10°C
was determined. On germinating energy the best occurred
to be Dorsay (0.5 and 1%) and Jupiter (1%) preparations.
On the germinating capacity on the 8" day the best was
Dorsay (1%). On the indices of germinating capacity on the
18" day as well as on the mass of offshoot no statistically
significant differences as compared with the control were
found. On the average root mass 0.5% PEO-400 (50.1 mg),
0.5% PEO-1500 (48.2 mg) and 1% Dorsay (48.2 mg) versus
44.1 mg in the control were the best.

It was revealed that in the plants grown from the treated
seeds more soluble carbohydrates were accumulated as
compared with the control.

There was found an increase in frost-hardiness of wheat
seedlings after treatment of seeds with the solution of
Dorsay preparation (1%). The increase of relative survival
of plants (56.6%) as compared with the control (41.8%) was
observed. On the average root mass the best was that
variant (23.2 mg), as well as 0.5% PEO-400 (20.2 mg) and 1%
Jupiter (17.2 mg) as compared with the control (9.8 mg). On
the average mass of offshoot the best was also 1% Dorsay
(24.5 mg) at 20 mg in the control. In 2 and 3% concentrations
the preparations occurred to be ineffective.

Pre-sawing treatment of winter wheat seeds with the
solutions of PEO-400, PEO-1500, Dorsay and Jupiter
contributes to an increase in the ability of seeds to spring
at lowered temperature (5-10°C).

Stimulating effect of pre-sawing treatment of winter
wheat seeds with the solutions of preparations Dorsay (1%),
Jupiter (1%) and PEO-1500 (0.5%) on accumulation of solub-
le carbohydrates in plants, grown at a cool room, was revealed.
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OCO0eHHOCTM U3MeHeHMS] LMTOKMHO-MMMYHHOIO CTaTyCca KpbiC pPa3HOro Bo3pacra
MOCA€ BBEAEHMSI KPUOKOHCEPBUPOBAHHBIX (PETAAbHBIX HEPBHbIX KAETOK

B OCTpOM nepuoAe HemMHUYeCKOoro UHCyAbra

A.B. AeseamHel, N.B. Paccoxa, E.A. IMoproxaH, O.10. KoxmnHA
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHs, r. Xapbkos

Peculiarities of Cytokine-lmmune Status Changing of Variously Aged Rats after

Introduction of Cryopreserved Fetal Nerve Cells at Acute Ischaemic Stroke

D.V. LeBeDINETS, V. RassokHA, E.A. POrRozHAN, O.Yu. KozHINA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

JlokazaHO, YTO MHKPOIJIMS KaK MMMYHOKOMIIETEHTHBIN
xoMnaptmeHT LIHC ydacTByeT BO BceX peaklusax TKaHH MO3-
ra Ha WIIeMHI0. BakHYIO0 poJib B pa3sBUTUHU JaHHOH IAaTO-
JIOTUM MTPAIOT UMMYHHBIE MEJUATOPBl MEXKKIETOYHBIX
B3aumMmojeiicteuil, B yactHoctu MJI-1a. Ero cunres, ocy-
LIECTBIAEMbIII UMMYHOKOMITETeHTHBIMU (T-KIIeTKH, Makpo-
(daru, MUKpOIJIHSI) U “HEUMMYHOKOMITETCHTHBIMHU (HEHpO-
HBI, acTpouThl) kiietkamu LTHC, sBiisieTCst OTHUM U3 BaXKHBIX
3BEHBbEB peaknuu UMMYHHOH cucrembl (MC) Ha maTosioru-
gyeckuil mpouecc. Kopa 060ux moxymapuii rolloBHOTO MO3ra
Biusier Ha MC, xoTtopas, B CBOIO O4epe/ib, TaK)Ke U3MEHSET
AKTUBHOCTbH ¥ ()YHKIIUIO HEPBHBIX KJIETOK, BHI3BIBAs MX IOB-
pexxaenue u rubens. C BO3pacToM U3MEHSIOTCS MeTaboIu3M
Y TeMOJMHAMHKA MO3Ta, 4To oTpaxkaeTcs U Ha VIC OobHBIX
HWHCYJIBTOM.

Ienp paboOTHI — OLIEHKA LUTOKUHO-UMMYHHOTO CTaTyca
KPBIC PAa3HOTO BO3pacTa B OCTPOM NEPUOJE MILIEMHUYECKOrO
WHCYNIBTa W IMOCIIe BBEACHUS KPHOKOHCEPBUPOBAHHBIX (e-
TanbHBIX HepBHEIX K1eToK (DHK).

OKCHEepUMEHTHI NPOBeAeHBI Ha 6- U 18-MeCsUHbIX KpbI-
cax B COOTBETCTBUHU C NpaBuiaMH “EBpornelickoil KOHBEHLIUU
0 3aIlHUTE MO3BOHOYHBIX XUBOTHBIX, UCIIOIB3YEMBIX IS
9KCIIEPUMEHTAIBHBIX U APYTUX HayuHBIX Heuneit” (CtpacOypr,
1985 r). Cycnensuto ®HK u3 mosra smO6puoHoB kpsic 11
CYTOK I'eCTallMd KPUOKOHCEPBHUPOBAJIU HA MPOTPAMMHOM
3amopaxwuarene YOII-1 (CKTb ¢ OIl UIIKuK HAHY).
Nmemnaeckuit nacynst (MW) momeaupoBany OKKIIO3UEH
cpenHeit mo3rosoit aprepuu (CMAo). Beogunu ®HK
BHYTPHOPIOLIMHHO B 103¢ 5%10° kietok Ha 100 r Macchl xKu-
BOTHOTO 4Yepe3 6 4 mocine passutus UU. CyOnomynsiuon-
HBI COCTaB MCCIEIOBAIN METOJOM IPOTOYHOH HUTO(ITYO-
pumetpuu ¢ ucnomns3oBanueM MAT k CD3, CD4, CDS,
IFN-y, IL-10 (BD, CIIIA). ’)KuBOTHBIX 1€KaIIUTUPOBAIIH HA 1-,
3-u 7-e cytku nocie nannuanuu MU u nevenns. Cratuctu-
4eCcKyI0 00pabOTKy pe3ylbTaToB MPOBOIMIH C MCIIOIh30Ba-
HUEM KpuTepuss MaHHa-YUTHH.

YcranoBieHo, uto kpuokoncepsupoBanubie PHK obec-
[IeYNBAIM KOPPEKIHIO CyOIOMYISIIIMOHHOTO COCTaBa UMMY-
HokoMmreTeHTHBIX KieTok (MKK) y xpsic ¢ UM HezaBucumo
OT Bo3pacta, yBenuuusas npouent CD3*-, CD4*-, CD8*- u
cHkas npoueHT CD4"CD25"-knerok. Pe3ynbrarsl nokasainu,
yro ®HK monoxuTenpsHO BO3IEHCTBYIOT Ha IIUTOKMHOBBIN
poQuIb, B OOJBIIEH CTEIIEHH BIUSSI HA CHHTE3 TPOTUBOBOC-
nanurensHoro MJI-10 1 mogaBneHue akTUBAIMU POBOCTIA-
nutensHoro nutokuHa IFN-y y Monoabix ocobei.

Takum o6pa3om, cpaBHUTENbHBIN aHanu3 coctosaus NC
Y MOJIOIBIX H CTapbIX KPBIC HPOIEMOHCTPUPOBAT CHOCOO-
HOCTbh KpuokoHcepBuposaHHbix @HK Bo3zpeiicTBOBaTh Ha
COCTOSIHHE IUTOKMHO-MMMYHHOT'O CTaTyca JKUBOTHBIX C
[aTOJIOTHEH, U3MEHAS B Pa3HOW CTENEeHU MX LUTOKHMHOBBIN
npo¢punb u conepxkanne MKK.
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It has been established that microglia as immuno-com-
petent compartment of CNS takes part in all the reactions of
brain tissue at ishemia. The immune mediatiors of intra-
cellular interactions have an important role in development
of this pathology, particularly IL-1a. Its synthesis, performed
by immunocompetent cells of CNS (T-cells, macrophages,
microglia) and non-immunocompetent ones is one of the
important links of immune system (IS) responses to patho-
logical process. Cortex of both cerebral hemispheres affects
IS, which, in its turn changes activity and function of nerve
cells, manifesting their damage and death. Metabolism and
hemodynamics of brain change with age, affecting IS of
stroke patients.

The research aim is estimation of cytokine-immune sta-
tus of variously aged rats at acute ischaemic stroke and
after introduction of cryopreserved fetal nerve cells (FNCs).

The experiments were carried out in 6 and 18 months’
rats according to the statements of “European Convention
for the Protection of Vertebrate Animals Used for Expe-
rimental and Other Scientific Purposes” (Strasbourg, 1985).
Suspension of FNCs from rat embryo brain of 11 days’
gestation was cryopreserved with programmable freezer
UOP-1 (SDTB with EU of IPC&C). Ischaemic stroke (IS)
was simulated with occlusion of medial cerebral artery
(MCAo0). FNCs were introduced intraperitoneally at 5x10°
cells per 100 g of animal mass 6 hours later IS development.
Subpopulation composition was studied by flow cytofluo-
rimetry with application of monoclonal antibodies to CD3,
CD4, CDS, IFN-y, IL-10 (BD, USA). Animals were deca-
pitated to the 1%, 3™ and 7% days after initiation and treatment
of IS. Statistical processing of results was carried out by
the Mann-Whitney’s method.

It has been established that cryopreserved FNCs pro-
vide correction of subpopulation composition of immuno-
competent cells (ICCs) in rats with IS not depending on
age, increasing the percentage of CD3*, CD4*, CD8" cells
and decreasing for CD4*CD25* cells. The results have shown
that FNCs positively affect the cytokine profile, with bigger
influence synthesis of anti-inflammatory IL-10 and reduction
of anti-inflammatory IFN-y cytokine activation in young
animals.

Thus, comparative analysis of IS state in young and
aged rats demonstrated the viability of cryopreserved FNCs
to affect the state of animal cytokine-immune status with
pathology, changing their cytokine profile and ICC content
in various degrees.
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BAusiHme paananbHOro pa3dpoca CKOpPOCTeli OXAQXKAeHUS B 3amOpaKMBaemMom oOpasue

Ha KOAOHMeoOpa3ylowyio cnoco6HocTb Saccharomyces cerevisiae

A.1O. CupeHKO, B.B. MAPYILEHKO
MHCTUTYT npobaem kpmobumororun u kpmomeanumHsl HAH YkpauHsl, r. Xapbkos

Effect of Radial Dispersion of Cooling Rates in Frozen Sample

on Colony-Forming Ability of Saccharomyces cerevisiae

A.Yu. SIRENKO, V.V. MARUSCHENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

IIpu 3amMopakxuBaHUM KJIETOYHOU CYCIIEH3MM B KOHTEMH-
Hepe, KOTOPBIi HMeeT KOHEUHBIH pasMep, IoJie CKOPOCTeH
OXJIQXKJICHUS SBISAETCS HeOJHOPOIHBIM. L{ens manHo# pado-
ThI — ONIpeZIeTICHUE BIUSHUS paJualIbHOTo pa3dpoca CKOpoc-
Tel OXJIAXKICHUS B CYyCIIEH3UH MUKPOOPIaHU3MOB S. cerevi-
siae B (H)U3UOJIOTHUECKOM PACTBOPE MPH UX 3aMOPAKUBAHUH
B KOHTeWHepax IMHJIHHAPHIECKOH (HOPMBI Pa3HOTO AUAMETpa
(tabmn. 1) co cxopoctsamu 1, 5 u 10°C/MuH (0 KaT4uky Ha
BHEIIHEH MMOBEPXHOCTH KOHTEHHEpa) Ha KOJOHHUEOOpas3yro-
LIy CIIOCOOHOCTD S. cerevisiae (Tabin. 2).

HccnenoBanust MOKa3ajid, YTO KIETKH, PAcIIONOKEHHBIE
B Pa3HBIX TOYKax oOpasla, Ha JTare KPHCTaJUTU3alHU CYC-
IEH3UU OXJIAXKAAIOTCS C CYLUIECTBEHHO Pa3lIMYaloIIUMUCS
PEXUMHBIMHU NapaMeTpaMM; HEOJHOPOJHOCTh TeMIepa-
TYPHOTO IOJISI B Pa30poc CKOPOCTEH OXiIaxaeHus: B 00pasie
pacTyT ¢ yBeJIMYEHHEM pa3Mmepa oOpaslma M CKOPOCTH
OXJIAJKAEHHS KOHTAKTUPYIOIIETO ¢ HUM XJIaJ0areHTa; COXpaH-
HOCTb KPHOKOHCEPBUPYEMOI CYCIEH3UH MUKPOOPraHHU3-
MOB B (PM3HOJOTHYECKOM PAaCTBOPE HEMOHOTOHHO 3aBHCHT
OT pa3Mepa KOHTeWHepa, B KOTOPOM OHA 3aMOpa’KUBAETCS.

Tabauua 1. 3aBUCHMOCTH PErUCTPUPYEMOH CKOPOCTH
OXJIXK/ICHHS OT IOJIOKEHUsSI TepMOIapsl B 00pa3le U CKOPOCTH
OXJIAXK/ICHUSI KPHOKaMephI

Table 1. Dependence of recorded cooling rate on location of
thermocouple in sample and cooling rate of cryochamber

When freezing the cell suspension in container with a
final size, the field of cooling rates is inhomogeneous. The
research aim was to determine the effect of radial dispersion
of cooling rates in suspension of S. cerevisiae microorga-
nisms in physiological solution at their freezing in cylinders
of different diameter (Table 1) with 1, 5 and 10°C/min (by
sensor on container exterior surface) on colony-forming
ability of S. cerevisiae (Table 2).

As the result of carried out researches one may conclude
that the cells, located at different points of a sample, are
cooled with significantly differing regimen parameters at
crystal-lization stage; inhomogeneity of temperature field
and dispersion of cooling rates in sample increase with a
rise of sample’s size and cooling rate being in contact the
coolant; survival of cryopreserved suspension of micro-
organisms in physiological solution inhomogeneously de-
pends on size of container, wherein it is frozen.

Tabauna 2. DKCIepUMEHTaNbHO ONPE/EICHHbIE 3HAUSHUS
KOJIOHHEOOpasylomiel cnocoOHOCTH S. cerevisiae mocine
3aMOpaXMBAHUA-OTTAUBAHUS

Table 2. Experimentally determined values of colony-forming
ability of S. cerevisiae after freeze-thawing

CkropocTh OrHomenre pacCTOSHUS
OXAQYKACHUST Anaverp TepMOIaphl OT OCH KOHTeWHepa K
KpuoKamepkr, | OHTEHHEDA papuycy KOHTeHHepa

°C/MuH MM Ratio of thermocouple distance

Cooling rate of | Plameter of | fom container's axis to its radius

container,
cryochamber, mm
°C/min 1 0.5 0

30 1,25%+0,25 3,7%+0,9 53%+1,6

1 20 1,25%+0,25 3,3+0,9 4,1+0,8

10 1,3+0,3 - 27406

30 53=0,3 24,4%3,1 353%3,2

5 20 54=0,4 20,9+2,2 30,1+6,2

10 5.6+0,6 - 24,0+6,0

30 11,0%+1,1 30,1+1,8 454+58

10 20 10,5+0,5 251+5,6 36,0+6,2

10 10,5+0,5 - 25,5%5,2
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CROpOCTH ApaMeTrp IUAMHAPUYECKOTO KOHTeiHepa, MM
OXAKACHUST Diameter of cylinder container, mm
°C/MuH
Cooling rate,
°C/min 30 20 10
1 46,6+10,2 40,0+6,7 39,0+9,3
5 76,7149 50,0£12,5 60=+8,5
10 65,0+18,3 40,0+7,1 37,1%10,2
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MopdodyHkuMOHaAbHAs XapaKTePUCTUKA MMOKAapAa KpbIC MPU OXAQKAEHUU

Ha cl)oue I'IpMMeHEHMSI I'IpMpOAHbIX AHTUOKCHUAQHTOB
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Morphofunctional Characteristics of Rat’'s Myocardium During Cooling

on Background of Application of Natural Antioxidants
V.A. Pomozova, D.B. Pekov, I.V. BiBik

Kemerovo Technological Institute of Food Industry, Russia
Amur Region State Unitary Enterprise “Amur-Quality”, Blagoveschensk, Russia
Far East State Agrarian University, Blagoveschensk, Russia

IepcriekTHBHBIM HAIpaBICHHEM B PETYISAIHHA MeTabo-
JIMYECKUX MPOLECCOB B YCIOBUSIX BHICOKHX IIUPOT SBIAETCS
Hay4yHO 00OCHOBaHHOE, MATOTEHHUYECKH HaIpaBIeHHOE,
AQHTHUXOJIOJJ0BOE MPOPHIAKTHUSCKOE MUTAHUE C HUCIONb30-
BaHHEM AHTHOKCHAAHTOB PACTHTEIFHOTO IIPOHUCXOXKICHNUS,
KOTOpOE MOXHO paccMaTpHBaTh KaK OJMH M3 BaKHEHITHX
(haxTOpOB, CIIOCOOCTBYIONIUX MOBBIIICHUIO HEeCTIEHU(U-
YeCcKOH PEe3MCTEHTHOCTH OpPraHu3Ma, YTO B YCIOBHAX (yHK-
IIOHANBHBIX OTKJIOHEHUH SBIACTCS ONPEEIAIONINM.

Cpenu mepcrneKTHBHEIX KOMIIOHEHTOB JUIS ITOTyYECHUS
NUILEBOH MPOLYKIMH MOBLIIIEHHONH OMOJIOrMYECKON IeH-
HOCTH Ba)KHasl POJIb MOXET OBITh OTBEJICHA KBAaCy Ha OCHOBE
COKa JUKOPOCOB M JUTHIPOKBEPIETHHA.

ITpu mccnenoBaHUE MHOKapAa KPBIC, MOABEPTaBIIMXCS
o01ieMy OXJIaXJeHHIO Ha ()OHE BBEACHHUS KBaca Ha OCHOBE
MNPpUPOAHBIX aHTUOKCUIAHTOB, OTME€UYC€HA TCHACHIIUA K HOP-
Mann3anuu Mop(OTOTHIECKOH KapTHHBI, 3aTparuBaromas
TKAaHEBON W BHYTPUKIICTOYHBIH YPOBHU opraHu3anuu. Hec-
MOTpsS Ha TO, YTO COXPaHACTCA 303HHO¢)I/IHI/I$[ MBIIICYHBIX
CerMeHTOB, 0ojiee BbIpaK€HHas B CyOIHIOKapAHaIbHBIX
OTZeNIaX MHOKapfa JICBOTO M MPaBOTO JKEIyTOYKOB, KOIH-
9eCTBO KapAMOMHONIHUTOB, IIUTOIIA3Ma KOTOPBIX YCHICHHO
BOCIIPHHHMAJIA 03HH, yMEHbIIaeTCs. SIpKO OKpallleHHbIC
MHOLMTHI HHOTAA PACIONIArajiCh MOOAMHOYKE, HO Yalle
00pa3oBBIBANIN TPYHIHI, cocTOSIuUe U3 2—3 KiIeTok. B
HEKOTOPBIX y4YacTKax (MPEeHMYIIECTBEHHO B CpeIHEl 30HE
MHOKap/a) OKCHU(UIbHBIE CETMEHTHI MOJIHOCTBIO OTCYTCT-
BoBaiu. I10J10KUTEIBHEIM H3MEHEHHUSIM CO CTOPOHBI IapC€H-
XHMMBI OpraHa COOTBETCTBYIOT OINPEAEIEeHHBIC IepeCcTPOHKI
CTPOMATBHBIX KOMIIOHEHTOB MHOKapia, KOTOpPhIE 3aKII0-
YaJliCh B HOPMAJIM3allMU KPOBEHAIIOJIHEHHS MHUKDPOLIMPKY-
JIATOPHOTO pycja, YMEHBIIEHUH OT€Ka MHTEPCTUIIUATBHOU
COCIIMHUTENBHON TKaHU. IHTpaMypanbHbIe apTepruu U apTe-
PHOIBI TTO-NPSKHEMY HAaXOAATCA B COCTOSIHHH CIHa3Ma.

Yy JKUBOTHBIX, IMOJYYaBIINX MNEPEI OXJTaXXKICHUEM KBac,
YBEIIMYUBACTCA YUCJIO KallUJIAPOB, HauMEHBIIHNI ANaMETP
KOTOPBIX COCTaBIsAeT 2,4 MKM U BhIIe. [TosBraeHue 6ombiero
qHcIa KapAHOMHOIMTOB, HMEIOINX HOPMAIbHYIO CTPYyK-
TYpY, CKOpee BCEro, CBA3aHO CO CIIOCOOHOCTHIO aHTHOKCH-
JAHTOB CTaOWJIN3UPOBATH CTPYKTYPY U (QYyHKIHMOHAIBHYIO
aKTHBHOCTH OMOMeMOpaH, a TakKe MHTETPHPOBAHHEIX B
MeMOpaHax OeNkoB. 3a CUeT aHTHOKCHAAHTHOH aKTUBHOCTH
U MeMOpaHOCTaOWIM3UpYIOIIero 3G Qexra, BEpOITHO, yMEHb-
oraceTcsa KOJIUMYECTBO KapAWMOMHUOLOUTOB, HAXOAAIIUXCS B
Pa3IUYHON CTENEHN MepecOoKpaIleHHS.
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Perspective trend in regulation of metabolic processes
under conditions of high latitudes is scientifically substan-
tiated, pathogenetically directed, anti-cold preventive
nutrition, based on the use of anti-oxidants of plant origin.
It may be considered as one of the most important factors,
contributing to the rise of unspecific resistance of an orga-
nism at functional deviations.

The main components of food products, in particular
the whole sour, with an increased biological value are the
sap of wild-growing herbs and dihydroquercetin.

When studying the myocardium of rats subjected to
general cooling on the background of use of the whole
sour based on natural antioxidants there was found a ten-
dency to normalization of morphological picture, concerning
the tissue and intracellular levels. In spite of the fact that
eosinophilia of muscular segments is kept, the most mani-
fested in sub-endocardial parts of myocardium of left and
right ventricles, the number of cardiomyocytes, cytoplasm
of those actively accepted eosin, reduces. Brightly stained
myocytes sometimes were located singly, but often they
formed the groups of 2-3 cells. In some sites (predominantly
in a middle zone of myocardium) oxyphil segments were
completely absent. Certain re-arrangements of stromal
components of myocardium correspond to positive changes
from the side of organ parenchyma myocardium, consisted
in normalization of blood filling of microvasculature, les-
sening of the edema of interstitial connective tissue. Intra-
mural artery and arterioles are still in a spasm state.

In the animals received the whole sour prior to treatment
the num-ber of capillaries increases, the least diameter of
those makes 2.4 pm and more. The appearance of bigger
number of cardiomyocytes with normal structure, is likely
related to the ability of antioxidants to stabilize the structure
and functional activity of biological membranes, as well as
the proteins, integrated in membranes. Due to anti-oxidative
activity and membrane-stabilizing effect the number of
cardiomyocytes, being in a different extent of over-contrac-
tions.
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Study of Respiratory Organs During Cold Effect on Background
of Introduction of Plant Antioxidants
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B cBs3M ¢ 0COOCHHOCTSIMH MATOJOTHH OPOHXOJIET0Y-
HOTO alnapara B YCJIOBUSIX CEBEPHBIX PETHOHOB IIEIec000-
Pa3HO HCIIONIB30BaHNUE IIPEMNapaTOB, 00TATAIOIINX AHTHOKCH-
JaHTHBIM JICHCTBHEM, MIIN BEIIECTB, KOTOPHIC YCHIMBAIOT
ux 3G PeKT. AHAIU3 INTEPATYPHBIX JaHHBIX II03BOJISET MIPEA-
IOJIOKUTh, YTO MHTCHCUBHOCTH PEaKIUil MEepPeKUCHOTO
OKHUCIICHUS INITH/I0B ¥ COCTOSTHNE AaHTHOKCHIAHTHBIX CHCTEM
OpraHH3Ma SBIAIOTCSA Hambojee BaXXHBIMH B (hOPMHpPOBa-
HHMHU BOCIIAJIUTENBHBIX ITPOLIECCOB B 1erkux. OcoOblii HHTEpEC
IpeACTaBIseT UCIOJIB30BAHUE KBaca Ha OCHOBE JUTUAPOK-
BEpICTHHA, IPEHATCTBYIONETO HAKOMICHHIO MPOXYKTOB
MEPEKUCHOTO OKUCICHHS JIUMHNOB B JICTKUX IIPH JCHCTBHU
HU3KHX TeMIepaTyp.

IIpumenenue kBaca Ha (GoHE OXJaKACHUS INPUBOIUT K
CHIDKCHHIO MHTEHCHBHOCTH BOCHAINTENBHOH peaknuu B
JeTO4HOH TKaHH. [Ipm 3TOM HOpMamu3yeTcs KIeTOUHBIH
COCTaB CJIIM3UCTOI 00O0JIOUKH BO3LYXOHOCHOTO OTJElNa JIer-
kux. CoxpaHseTcs 3JacTHYECKUI KapKac CTEHKH ajlbBeoll,
BCJICACTBHE Yero OONBIIMHCTBO M3 HUX COXPAHSIOT OOBIU-
HBIH qrameTp. CTpoeHHe TYYHBIX KIETOK B Tpaxee H OpOHXax
OJIMHAKOBO, YTO YCTAHOBJEHO NpHU aHanu3e Mopdomer-
pHuueckux nokasareneil. OHH JIOKaIHU3YIOTCS B HOACIU3UCTOM
000JI0YKe U B NMIEPHOPOHXUATBHON COSTUHUTENBHOM TKaHH.
Tonbko eTUHUYHBIE TAOPOIUTH MUTPHUPYIOT Uepe3 SIHU-
TeNui.

JelicTBue kBaca Ha OHE OXJIAXKICHUS NPUBOJUT K yMe-
pPEHHOMY yBEIMUYEHHUIO YHCIAa KOJIATEHOBBIX M 3IaCTH-
9EeCKUX BOJIOKOH B COCIMHHUTEIBHON TKaHM OPOHXHATBHOTO
JepeBa M PECIUPATOPHOrO OTAENa, IJie OHH MMEIOT 04aro-
BYIO JIOKalau3anuoo. B ciusuctoii obonouke, nepubpoH-
XHaIbHOW COCAMHUTENBHON TKaHH M MEKaIbBEOISIPHBIX
IIePETOPOIKaX BBIABIIOTCA OOIIMPHBIC CKOIUICHUS JIHM(O-
IUTOB U 303HHOPMIOB. UHCIO ajIbBEOJSIPHBIX Makpogaros
cHmkaercst. CpaBHUTEIbHBIM aHAJIN30M 3(QQPEKTUBHOCTHU
IIPEeTapaToB aHTHOKCHIAHTHOTO JEHCTBUSA HA COCIUHUTENb-
HYI0O TKaHb OPTaHOB JBIXaHHUS B YCIOBHAX OXIaXKJCHUS
HOATBEPKACHA 3PPEKTUBHOCTh KOMIUIEKCHOTO IMPHMEHE-
HUs kBaca. [I0JIOKUTENBHBIM MOMEHTOM €ro AeHCTBUSA
SIBIISICTCS 3aMEJICHHEe MHTCHCHBHOCTH PEAaKIHU IEepeKHC-
HOTO OKHCJICHHS JIUITHJOB, O €M CBUJCTENBCTBYET yMCHb-
IIEHUE KOJIMYECTBA AMEHOBBIX KOHBIOTATOB U T'HIpOIEpe-
KUCEH B TKaHM JICTKOTO U XHUIKOCTH OPOHXOAIbBEONISIPHOIO
nmaBaxa. BeposTHO, 3TO cIIOCOOCTBYET CHMKEHHIO YPOBHS
JEeCTPYKTHBHEIX MPOLECCOB B IMAapeHXHME OPraHOB JbIXa-
TEJIbHON CUCTEMBI.
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Due to peculiarities of bronchopulmonary apparatus
pathology under Northern region conditions the application
of preparations with antioxidant action or substances,
strengthening their effect is reasonable. The analysis of
literature data enables to suppose the fact that the reaction
intensity of lipid peroxidation and state of antioxidant
systems of organism are the most important in formation of
inflammation processes in lungs. The use of the whole sour
based on dihydroquercetin, preventing accumulation of pro-
ducts of lipid peroxidation in lungs under effect of low
temperatures is of special interest.

Use of the whole sour under cooling results in reduction
of inflammatory reaction intensity in pulmonary tissue.
Herewith the cell composition of mucous membrane of air
part of lungs is normalized. Elastic skeleton of alveolar wall
is preserved, herewith the major part of them preserve stan-
dard diameter. The structure of mast cells in trachea and
bronchi is usually equal that has been established during
analysis of morphometric indices. They are located in sub-
mucous membrane and peribronchial conjunctive tissue.
Only single lambrocytes migrate over epithelium.

Action of the whole sour under cooling results in mode-
rate increasing of collagenic and elastic fiber number in
conjunctive tissue of bronchial apparatus and respiratory
part, where they have focal localization. In mucous memb-
rane, peribronchial conjunctive tissue and interalveolar
septa the extensive accumulations of lymphocytes and
eosinophils are manifested. Number of alveolar macrophages
is decreased. Comparative analysis of efficiency of anti-
oxidant action preparations’ efficiency on conjunctive tissue
of respiratory organs under cooling the efficiency of com-
bined application of the whole sour is confirmed. The po-
sitive moment of its action is inhibition of reaction intensity
of lipid peroxidation, that testifies to reduction of diene
conjugate and hydroperoxide number in pulmonary tissue
and liquid of bronchoalveolar lavage. Probably, it contri-
butes to decreasing the rate destructive processes in paren-
chyma of respiratory system organs.
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