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B nacrosmee Bpemst kopaosast kpoBb (KK) nmpuznana
MOJTHOIICHHBIM HCTOYHUKOM I'€MOIIOATUYECKUX CTBOJIOBBIX
KJIeToK. B psizne pabot 06110 OKA3aHO, YTO MAKCHMAJIBHO
BEIpaXCHHBIN TepaneBTraeckuit 3¢ ekt KK mposenseTcs
IIpY IpUMeHeHnH ee 6e3 ppakuuoHnpoBanus. Kpome Toro,
BBIJICJICHHE TEMOTIOITHYECKHX KIIETOK B OT/AENbHYIO (ppak-
LU0 MOXKET CHU3UTH 3(P(PEKTUBHOCTD MPHKHUBICHUS 00-
paslia 3a CYeT yAaIeHHs aKLIECCOPHO-PETYIISITOPHBIX KIIETOU-
HBIX MOMYIALUHN, ONPenesomuX UX (yHKIHOHAIBHYIO
MOJHOIEHHOCTh. Mcxo/s U3 3TOro, 0OJBINON HAyYHBIH U
NPaKTUYECKUH HHTEPEC MPEICTABIIAIOT pa3padoTka 6e30T-
MBIBOYHOT'O METO/Ia JIOJITOCPOYHOI'0 XPAHEHHUS LEIbHOU
KOPIOBOH KPOBH C COXPAHEHNEM KaK KJICTOYHBIX KOMITOHEH-
TOB (SAPOCOEPIKAIIHIE KICTKH M SPUTPOLUTHI), TAK U TIIa3-
MBI ¢ OMOJIOTMYECKH AaKTHBHBIMH BEIIIECTBAMH, & TAKKE KOMII-
JIEKCHasI OLICHKA KJIETOK Ha BCEX CTa/IMsIX KPUOKOHCEPBUPO-
BaHUSL.

Henp pabote — oneHka 3 dexTuBHOCTH pa3paboTaH-
HOTO HaMH 0€30TMBIBOYHOTO METOJIa KPHOKOHCEPBHUPOBA-
HUS 1IETIbHOM KOPAOBOH KPOBH C HEITPOHHUKAIOIINM KPHO-
HIPOTEKTOPOM HOIMITHIIEHOKCH oM ¢ M.M. 1500 [{a (IT20-
1500) 1o orpeeneH IO KONMYEeCTBa )KMU3HECTIOCOOHBIX SIPO-
COJZIepIKaIUX KIJIETOK, a TaKkKe KIETOK, HAXOMIAIINXCS Ha
Pa3HBIX CTAAMAX allONTO3a IOCIE Pa3MOPAKUBAHUS.

JIist onieHKu ctaauii anonTo3a sapocoaepkammx (CD45%)
kiterok KK Obu1 ncnosnb3oBaH nUTOIIyOpUMETPHIECKUit Me-
TOJI, OCHOBAaHHBII Ha KOMOMHALMK aHHeKcuHa V u TAAD —
KpacHTelst, KOTOPBIH JIETKO IIPOHMKAET B KJIETKH Ha ITO3IHUX
CTaIysIX amoITO3a WM HEKPO3a, HO HE MOXET II0NacTh
B KJIETKH Ha Ha49aJIbHOM ATalle arlonTo3a.

[Toxazano, uro kpuokoncepsupoBanue KK mo pazpabo-
TaHHOMY HaMH METOJy 00eCIIeYrBaeT COXPAHHOCTD 00JIb-
I0T0 KoJu4ecTBa aHHekcuH V/7AAD -knetok (10 77%),
YTO COMOCTABUMO C Pe3yJIbTaTaMU OOIIETIPHHATOTO METOa
3amopaxuBanus (3°C/Mun).

HauGonbimmii mHTEpEC MpecTaBIsgeT ONpeaeieHUue aH-
HekcrH V/7AAD -KIETOK B KOKI0H U3 MOMyIsIuid (TumM¢o-
IIUTHI, MOHOLIUTHI, TPAHYJIOLUTHI), TAK KaK UMEHHO 3TH
KJICTKH B TIOJIHOW MEPEe CMOT'YT BBITIOJIHATH CBOM (PyHKIIMN
IIpY NOTIaIaHUY B OPraHU3M penumnuenTa. beuto nmokasano,
YTO IPOLEHT aHHeKCHH V /7AAD -MOHOHYKII€apoB (JINM-
(oLUTHI, MOHOLIUTHI) TTOCJIC 3aMOPaKMBaHMS MEHBIIE Ha
4% 10 CpaBHEHHMIO C OOLICTIPUHATHIM CII0COOOM KPHOKOH-
CEPBUPOBAHUS SAPOCOEPKAIIMX KIeTOK (3 rpag/mun). Crie-
JIyeT OTMETUTH, YTO MOIMYJAILHSI TPAHYIOLUTOB SBISCTCS
Han0oJIee KPUOYyBCTBUTENIBHOI, YTO TIOATBEPIKIACTCS MaK-
CUMAaJIbHBIM KOJMYECTBOM AITHX KIJIETOK C MpPHU3HAKaAMHU
arorTo3a M HeKpo3a.
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Nowadays a cord blood (CB) is recognized as an integral
source of hemopoietic stem cells. In some researches the
maximally pronounced therapeutic effect of CB was shown
to be manifested when applying it without fractionation. In
addition the isolation of hemopoietic cells into separated
fraction may reduce the efficiency of sample’s engraftment
due to the removal of accessory and regulatory cellular po-
pulations, determining their functional integrity. Proceeding
from this fact, high scientific and practical interest is for
developing non-washing method of long-term storage for
the whole cord blood with preserving both cellular compo-
nents (nucleated cells and erythrocytes) and plasm with
biologically active substances, as well as complex cell as-
sessment at each stage of cryopreservation.

The research aim was to estimate the efficiency of desig-
ned by us non-washing method for the whole cord blood
cryopreservation with non-penetrative cryoprotectant poly-
ethylene oxide with molecular weight of 1500 Da (PEO-1500)
by examining the number of viable nucleated cells, as well
as those, being at different apoptotic stages after freeze-
thawing.

To assess the apoptotic stages in nucleated (CD45") CB
cells we used the cytofluorimetric method, based on com-
bining Annexin V and 7AAD dye, which penetrates easily
into cells at later stages of apoptosis or necrosis, but can
not enter into cells at initial stage of apoptosis.

The CB cryopreservation according developed by us
method was shown to provide the preservation of a high
number of Annexin V/7AAD cells (up to 77%), that was
comparable with the results of the standard freezing method
(3°C/min).

Of most interest is the estimation of Annexin V/7AAD"
cell content in each population (lymphocytes, monocytes,
granulocytes), since namely these cells may fully accomp-
lish their functions when apperaring in a recipient’s orga-
nism. The percentage of annexin V/7AAD~ mononuclears
(lymphocytes, monocytes) after freeze-thawing was shown
to be lower by 4% compared to the standard way of nuclea-
ted cell cryopreservation (3 deg/min). Of note is the fact,
that the granulocyte population is the most cryosensitive,
that is confirmed by the maximum content of these cells
with signs of apoptosis and necrosis.
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B Hacrosiee BpeMst 5KCTPAKTHI TUIAIIEHTHI HCIIOJIB3YOT
JUTSL TIOJTyYeHUSI TPEapaToB, XapaKTepU3yIOIINXCs BBICOKOH
OMONIOrMYEeCKOM aKTUBHOCTHI0. OHU HAXOIAT IPUMEHEHNE
B OMOJIOTMM ¥ MEAMIIMHE. ABTOKIJIABUPOBAHHE — OJIMH M3 TIepC-
MIEKTUBHBIX METOJIOB, IMO3BOJISIONINX IIPH OIPEIEIICHHBIX
YCIIOBHUSIX YACTHYHO COXPAHUTH OMOJIOTMYECKYIO aKTHBHOCTD
9KCTPAKTOB IUIAIIEHTHI, CHU3UTh PHCK KOHTAMHUHAIIIH U YBE-
JIMYUTB CPOK XpaHEeHUs penapaToB. MI3MeHeHue OHonoru-
YeCKOW aKTUBHOCTH SKCTPAKTOB ITOCIIC aBTOKIJIABUPOBaHMUS
I10 OTHOIIICHUIO K KJIETKaM MOXET OBITh 00yCIIOBIEHO 0CO-
OEHHOCTAMH MEXMOJICKYJISIPHBIX B3aNMOACHCTBUIT KOMITO-
HEHTOB CUCTEMBI.

B nannoit paboTe nccienoBaHbl (a3oBbIe IIEPEXObI
B BOJIHO-COJIEBBIX KCTPAKTaX IUIALICHTHI YeJIOBEKa U KIETOU-
HBIX CYCIIEH3HSIX B IPUCYTCTBUH SKCTPAKTOB B TEMIIEpaTyp-
HoM auanasoHe —100...0°C u onpeneneHo Koau4ecTBO CBsI-
3aHHO BOABI B 00pa3nax.

ABTOKIIaBHPOBaHHUE BOIHO-COJIEBBIX 3KCTPAKTOB IIJIalleH-
ThI 4eJIOBEKa MpoBoAuIu npu temmneparype 120...122°C,
nmasnernu 1,8-2,0 atmocdep B Teuenue 1020 mun. Kitetkn
Candida albicans, niepeBUBaeMON KyJIbTYpBI 3ITHTEIHS
mouku cBuHBH (CII3B) m OTMBITBIE (PU3HOIOTHYCCKIM
PacTBOPOM 3PUTPOLMTHI OCAXK AN HEHTPH(PYyTHpOBaHUEM
B TeueHue 5 MuH npu 800 g U cMEUIMBAIM C SKCTPAKTOM
IUTALleHTHI B cooTHOIIeHUH |: 1. HuskoremneparypHsle dazo-
BBIE ITEPEXO0/IbI HCCIEN0BAIN Ha T hepeHInaTIbHOM CKaHH-
pytomeM kaiopumetpe (JCK). OOpa3iib! oxiaxaai norpy-
YKEHHEM B JKHJIKHH a30T, CPEIIHSSI CKOPOCTB OXJIAXKICHHUS COC-
taBisiIa 3,3(3) rpan/c. TepMorpaMmel pericTpUpPOBAITH ITPU
Harpese co ckopocThio 8,3(3)x107 rpan/c. [lst onpeneneHus
KOJIMYECTBA CB3aHHOM BOIBI MCIIOIB30BAIH CIIEKTPOMET]
SMP BsIcokoro paspemienust K TESLA BS 567 A».

HccnenoBanus nokasai, 4YTo aBTOKJIABUPOBAHUE 3KC-
TpaKTa IIPUBOJNUT K MHBEPCUH B KCTPAKTE IJIALICHTHI YEJIO0-
Beka mpu —73°C. CMmeleHne SKCTPaKTa ¢ KIIETOYHBIMU CYC-
TICH3MSIMU MTOBBIMIAET TEMIIEPATypy HHBEpCHH Ha 3—7 Tpa-
Jryca, 4To 00yCIIOBIIEHO CBSI3BIBAHUEM MOJIEKYJI, YIACTBYIO-
IIMX B POIIECCe MHBEPCUH, C KIIETOYHBIMH MeMOpaHaMu
U 3aTpyJHEHHEM pa3BUTHs Ipouecca nHBepcuu. Kpucrai-
JIM3alys JIbJIa TIPU HarpeBe I10CIIe aBTOKIABUPOBAHUS IKC-
TPaKTa OTCYTCTBYET, YTO CBUICTEIILCTBYET O IIOJTHOM KpHC-
TaJTM3aLUH JIbJIa TIPH OXJIAKAESHUH. [IpH 3TOM KOJIMYIeCTBO
cBs3aHHOM BO1bI cocTariisiio 0,1-0,3% oTHOCHUTEIBHO BCEl
BOJbI B cucteme. [Toka3aHo, 4To aBTOKJIaBUPOBaHUE CIIOCO0-
CTBYET NPOLECCY KPUCTAUTN3ALNN IBTCKTHYECKIX COCTABOB
TIPY OXJIXKJIEHHUH, YTO TOATBEPKIACTCS yBEIIMUCHUEM TIHKA
IUTaBJICHHUS SBTEKTHYECKUX COCTAaBOB, HaOmromaeMoM Ha
JTaIle Harpesa.

Taxum 00pa3zoM, aBTOKJIABUPOBAHHIE IKCTPAKTA IPUBO-
JIUT K TpaHC(HOPMAIH MEXMOJICKYJISIPHBIX B3aNMOACHCT-
BUH B HEM, B CJICZICTBHE YETO U3MEHSIOTCS IPOTEKAOIIHE
(ha30BbIE TEPEX0/Ibl TP TEMIIEPATYPHOM BIIUSIHHH.

KpuoGMOROrIM

T.22,2012, Ne3

Nowadays, placental extracts are used to produce the
preparations characterized by a high biological activity.
They are used in biology and medicine. Autoclaving is one
of the perspective methods allowing, under certain con-
ditions, partial preservation of biological activity of pla-
cental extracts, reduction of the risk of contamination and
increase of storage term of preparations. Change of biolo-
gical activity of extracts after autoclaving as for cells may
be stipulated by peculiarities of molecule-molecule inter-
actions of system components.

In this research the phase transitions in aqueous-saline
extracts of human placenta and cell suspensions with ext-
racts within the temperature range —100...0°C were studied
and amount of bound water in the samples was examined.

Autoclaving aqueous-saline extracts of human placenta
was performed at 120-122°C, 1.8-2.0 atm pressure for 10—
20 min. Cells of Candida albicans, the cells of pig kidney
epithelium passaged culture (SPEV), and erythrocytes wa-
shed with physiological solution were sedimented by centri-
fugation for 5 min at 800 g and mixed with placental extract
in 1:1 ratio. Low-temperature phase transitions were investi-
gated with differential scanning calorimeter (DSC). The
samples were cooled by plunging into liquid nitrogen,
average cooling rate was 3.3(3) deg/s. Thermograms were
recorded when heating at the rate of 8.3(3)%10~* deg/s. There
was used high-resolution NMR spectrometer TESLA BS
567 A to examine the amount of bound water.

The studies have shown that the extract autoclaving
results in inversion in human placental extract at —73°C.
The mixing of extract with cell suspensions rises temperature
of inversion by 3-7°C, that is stipulated by binding of the
molecules, involved into inversion, with cell membranes
and making difficult this process. Ice crystallization at heat-
ing after autoclaving the extract is absent, indicating a comp-
lete ice crystallization during cooling. Herewith the amount
of bound water was 0.1-0.3% relative to all the water in a
system. It is shown that autoclaving contributes to crystal-
lization of eu-tectic compositions during cooling, confirmed
by increase of eutectic compositions in melting peak, ob-
served during heating.

Thus, extract autoclaving leads in transformation of
intermolecular interactions in it, resulting in a change of
proceeding phase transitions at temperature effect.
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B Bernopycckoii KolIeKnuy HenaToreHHBIX MUKPOOpra-
HHU3MOB OJIHUM M3 00513aTEIbHBIX METO/IOB XPAHEHHUS KYJlb-
Typ Pa3JM4HOM TAKCOHOMUYECKOW NPUHAJIEKHOCTH SIB-
JigeTca KpUoKoHcepBalusl. J{J1st coxpaHeHHsl MaKCUMaIbHOU
BBDKMBAEMOCTH KJICTOK M UX CIIOCOOHOCTH K aKTHBHOMY
POCTY HaMH M3YYaJINCh U ONITUMU3HPOBAIIUCH YCIIOBHS, OT
KOTOPBIX 3aBHCEJIN 3TH NoKa3arenn. OXHAKO Y OTAEIbHBIX
IITAaMMOB Ipu0oB, XpaHuBIIuxcs npu —70°C, mocne oTorpesa
(kak mociie MeJJIEHHOTO0, TaK U OBICTPOT0) OTMEYANIACh HU3-
Kasi CKOPOCTb POCTa KOJIOHHH [0 CPAaBHEHHIO C CYOKYJIBTHBH-
poBaHueM. B Hay4yHOI nmuTeparype npeacTaBIeHbBl MHOTO-
YHCJICHHBIC ITAHHBIC 00 NCTIOIb30BaHUH aHTHOKCHIAHTHOTO
MeTammiopepmenTa karanassl (KO 1.11.1.6) kak nHIYKTOpA,
CTIOCOOHOTO OBICTPO BEPHYTh MUKPOOPTaHN3MBI B aKTHBHOE
KyJIETHBHpYeMoe cocTosiHre. OTHaKo HaM He YIaJioch B J10-
CTYITHOH JINTEpaType HANTH CBEICHUS 00 M3YUESHUH YIacTHs
KaTaJia3bl B Ipolieccax akTHBU3AIMN BOCCTaHOBIICHHS I'PH-
00B 1IOCJIe HAXOXJICHHS B CTPECCOBOM COCTOSTHHH.

B Hacrosimieit pabote npeacTaBieHbl pe3yIsTaThl HCHIONb-
30BaHM pa3paboTaHHOTO B 1abopaTopuu pepmeHToB MHc-
tutyTa Mukpoouonorun HAH Benapycu dhepmenTHOrO
npemnapara «Karanaza» (mpoxayueHt — mramm Penicillium
piceum BUM F-371) ¢ aktuBHOCTEIO 15000 em1/Mi B KauecTBe
areHTa, CTUMYJIHPYIOIIETO BO3BPAT K aKTHBHOMY POCTY
rprOOB, JTMTENHHO HAXOMBILHXCS B YCIIOBHSIX CTpEcca, Ipe-
KPAIIAOIIEro IPOLIECCHI, CBSI3aHHBIE C POCTOM M Pa3MHOKe-
HHEM.

OOBeKTaMu HCCIEIOBAHUN CITYKUIH MPOMBIIIIEHHO-
LICHHBIE KyJIbTYpBI Buaa Pleurotus ostreatus (5 mTamMMoB),
Ganoderma lucidum (3 mramma), Metchnikowia krissii
(1 wramm) ut Bulleromyces albus (2 mramma) mocie 4-X et
xpareHus npu —70°C (IpoTeKTop — 00EIKUPEHHOE MOJIOKO).
ITocne otorpesa mpu 37°C MuienuaibHbIe U APOAIKEBBIC
rpuOBI KyITUBUPOBAJIH 4 CYTOK Ha cyciio-arape. GepMeHT-
w1 ipenapat (500, 1000 u 1500 ex va wamky [etpu) BBO-
JIVJTH B TINTATEIbHBIE CPEAbI TEpe] TOCEBOM TECTHPYEMBbIX
MHUKpoOprann3MoB. KoHTposb BbIpamuBany Ha cpene 0e3
noGaByieHUs (pepMEHTA.

Crumynupytomuii addexr nmpenapara (500 ex Ha yaky
ITetpu) otmedeH y KynbTyphl Buga G. lucidum, nuametp
KOJIOHHI OITBITHBIX 00pa3moB B 2,0—2,5 pa3a MpeBbIIIai KOHT-
ponbHBIE ToKa3aTenn. He oTMedeHo Kakoro-imoo yBemmye-
HUSI CKOPOCTH pOCTa KOJIOHHH Ha Cpesiax co BCEMH BapHaH-
TaMH KOHIIEHTPALMK (pepMEHTHOTO Ipernapara y mTaMMOB
Buaa P. ostreatus, M. krissii u B. albus.

Takum o6pazom, iepexon rpubdoB G. lucidum B akTUBHOE
KyJIETUBHPYEMOE COCTOSTHHE TT0CTIE 3aMOPayKHUBAHMS CTUMY-
JMpYeTCS HAINYNEM B IINTATEIbHON Cpeie aHTHOKCHIAAHT-
Horo (epMeHTa Karanasbl. YTo KacaeTcs APYrux KyJabTyp,
TO JIJIS1 YCIICIITHOTO BO3BpaTa K MHTEHCUBHOMY POCTY JUIS
Ka)XJI01 13 HUX HE0OX0IUM 1oa0op crennpuuecKux KoM-
ITIOHEHTOB Cpe/l.

KpuoGMOROrIM

T.22,2012, Ne3

In Byelorussian collection of non-pathogenic microorga-
nisms one of mandatory methods to store the cultures of
different taxonomic belonging is cryopreservation. To pre-
serve maximum survival rate of cells and their ability to ac-
tive growth we have studied and optimized the conditions
on which these indices were dependent. However, in certain
strains of fungi, stored at —70°C, after thawing (both after
slow and rapid ones) there was found a low rate of colony
growth if compared with subculturing. In scientific literature
there are presented numerous data about using antioxidant
enzyme catalase (EC 1.11.1.6) as an inducer capable to turn
the microorganisms rapidly into an active culturing state.
However, in an available literature we did not manage to
find the data on investigating the involvement of catalase
into the processes of activation of fungi recovery after being
in a stress state.

In this work there are presented the results of using the
designed at laboratory of enzymes of the Institute of Micro-
biology of the National Academy of Sciences of Belarus of
enzyme preparation ‘catalase’ (producer — strain Penicil-
lium piceum BIM F-371) with the activity of 1500 units/ml
as an agent stimulating the coming back to active growth of
fungi, being during long time under stress conditions, ceas-
ing the processes related to the growth and reproduction.

The research objects were industrially valuable cultures
of Pleurotus ostreatus species (5 strains), Ganoderma luci-
dum (3 strains), Metchnikowia krissii (1 strain) and Bullero-
myces albus (2 strains) after 4 year-long storage at —70°C
(skimmed milk as a protectant). After thawing at 37°C my-
celial and yeast fungi were cultured for 4 days with wort
agar. Enzyme preparation (500, 1000 and 1500 units per Petri
dish) was introduced into nutritive media prior to seeding
of the microorganisms to be tested. The control was grown
on the medium with no enzyme adding.

Stimulating effect of the preparation (500 units per Petri
dish) was noted in the culture of G. lucidum species, dia-
meter of colonies of the experimental samples in 2—2.5 times
exceeded the control indices. No increase in the growth ra-
te of colonies on the media with all the concentration va-
riants of enzyme preparation in the strains of P. ostreatus,
M. krissii and B. albus was found.

Thus the recovery of G. lucidum fungi for active culture
state after freezing is stimulated by the presence in nutritive
medium of antioxidant enzyme catalase. As for other cultures
then for successful coming back to intensive growth for
each of them the selection of specific components of the
media is necessary.
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BbhkuBaemoctb Gaktepuodaros ¢putonaToreHHbix GakTepuii
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Muctutyt mukpobmorormn HAH beaapycu, r. MuHck
Survival Rate of Bacteriophages of Phytopathogenic Bacteria
after Cryopreservation and Freeze-Drying

A.D. GerasiMovicH, G.I. Novik
Institute of Microbiology of the National Academy of Sciences of Belarus, Minsk, Belarus

B npOMBIIITIEHHOCTH U CEIBCKOM X035IICTBE HHTEPEC K
6akreprodaram 00yCIIOBICH UX UCIIOJIBL30BAHUEM ISt KOHT-
PO MOMyNSAIUK 6aKTepHid, IPUHOCSIIUX Bpel Ha IPOU3-
BOJICTBAX U IOPAKAOIINX CEIILCKOXO3sHICTBEHHBIEC PACTCHHSI.
Hcnonp30BaHue pa3InYHbIX OMOTIPENapaToB sl KOHTPOJIS
Takux OaKTepuil sIBIISIETCS OJTHUM M3 IEPCIIEKTHBHBIX METO-
JIOB OMOJIOTMYECKOM 3aIlIUThl PACTEHHI OT MH(PEKIMOHHBIX
3aboneBanui. {7151 ycnemHoi pa3paboTku GHompenapaTos
HEOOXOMMO MOJIIePIKaHUE TaHHBIX MUKPOOPTaHU3MOB B
YKH3HECTIOCOOHOM COCTOSIHUH B T€UEHHE JJIUTEIILHOTO Bpe-
MeHU. B cBs3u ¢ 3THM BakHa pazpaborka 3(h(EeKTHBHBIX
METO/IOB KOHCEPBUPOBaHUsI OaKTepHO(aros.

Jlist u3yuenus BepkuBaeMoctH paros BV-50, BV-51, BV-
52 u BV-53 (13 honna benopycckoli KOJUIEKLIMH HEeTlaToOreH-
HBIX MUKpoopraan3MoB MHcTtuTyTa Mukpobuonorun HAH
Benapycu) npu KpHOKOHCEPBUPOBAHUHU HMCCIEIOBAIN
BIIMSHUE PA3IMUHBIX CKOpocTel oxnaxaeHus (4, 100 u 400
rpaa/mMuH) U kpuonporektopoB (10%-i riunepon u 5%-ii
JUMETHIICYIB(OKCHT) Ha XU3HECTIOCOOHOCTh OaKTepHO-
¢aros. Ilpu ucciaenoBaHUU BIMSHUS JTHOPUIM3ALNN HA
KH3HECIIOCOOHOCTh OakTeprodaroB JIM3aThl CMEIIMBAIIH C
00e3KMPEHHBIM MOJIOKOM B KOHEUHO KoHIIeHTpanuu 10%
U TOMe1ay B amItylisl B konmdectse 200 M. JInodunusa-
IIUI0 OCYIIECTBIISUIM B YCTAHOBKE I CYOTUMAIIMOHHOTO
BeicymuBanus «Modulyo 4K» («Edwardsy). Uccnenosanu
BBDKHMBAEMOCTb OaKTEpHAIbHBIX BUPYCOB IIPH JUTUTEIEHOM
XpaHEHUH B JTMOPUIN3UPOBAHHOM M 3aMOPOKEHHOM
COCTOSIHHH.

B pesynbrare nccnenoBaHmii MoKa3aHo, 9TO HAMOOBIITHIA
YPOBEHBb BBDKUBAEMOCTH JIOCTHI'AETCS TIPH 3aMOPAKUBAHUH
(aroB co ckopocThio oxyaxaeHus 400 rpa/MuH 1 COCTaB-
nseT 61-76%. B npyrux BapuaHTax OINbITa TUTP BUPYCOB
cHkancs Ha | mopsok. Haubosee BeipakeHHBIMU KPHO3a-
HIATHBIMHU CBOMCTBaMHU 00J1a1acT NIUIEPOos1. BEDKHBaeMOCTh
6akTeprnodaroB B JaHHBIX YCIOBUSIX yBEIMYMBACTCS HA 8—
17%.

JInodunuzauus odecrieunBaeT BBDKUBAEMOCTh UCCIIe-
nyeMbIx (aros Ha ypoBHe 70%. B cpemHeM KOTM9IeCcTBO JKu3-
HeCmoCOOHBIX BUpHOHOB coctasieT 108-10° BOE/Mut. Tutp
HanboJiee YyBCTBUTEIBHBIX (aroB cCHWXxkaercsd Ha 1-2 mo-
psnka. [Ipu anurensHoM XxpaHeHuH ¢aros (B TeueHHE 6 Me-
CSIICB) YCTAHOBJICHO, YTO ONTHMAIbHBIM ist (paros Pf-1,
Pf-2, Pf-3 sBnsiercs xpanenue npu —70°C, a s ara Pf-4 —
—20°C. Haubomnp1eit yCTOMYHBOCTHIO IIPU XPAHSHNUH B JINO-
(GUIM3UPOBAHHOM COCTOSIHHM 00JiafaroT Oakrepuodaru
Pf-1,Pf-2 u Pf-4.

Takum 00pa3zoM, ONITUMAIIBHBIM PEXKUMOM TUTETHLHOTO
XpaHeHus: OakTeproGaroB SBISIETCS 3aMOPAXKHBAHUE CO
CBEPXOBICTPOI CKOPOCTHIO OXJIAXKACHUS C TOCIEAYIOIINM
xpanerueM daros Pf-1, Pf-2 u Pf-3 mpu Temneparype —70°C,
a ara Pf-4 — mpu —20°C. JInoduiuzanus obecrneynBaet
MEHBIILYIO BBDKUBAEMOCTD (haroB, HO TAK)KE MOXKET UCTIONb-
30BaThCA.

KpuoGMOROrIM
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In industry and agriculture the interest to bacteriopha-
ges is stipulated by their application in controling the
populations of bacteria, making harm in industries and
injuring the agricultural plants. Application of different bio-
preparations to control these bacteria is one of the most
perspective methods of biological protection of plants from
infection diseases. For successful developing of bioprepa-
rations it is necessary to maintain these microorganisms in
viable state for a long time period. In this connection the
developing of effective methods of bacteriophages’ cryo-
preservation is important.

To study the survival rate of phages BV-50, BV-51, BV-
52 and BV-53 (from the Belarusian collection of non-patho-
genic microorganisms at the Institute of Microbiology of
the National Academy of Sciences of Belarus) during cryo-
preservation there was studied the effect of different cooling
rates (4, 100 and 400 deg/min) as well as the effect of cryopro-
tectants (10% glycerol and 5% dimethyl sulfoxide) on via-
bility of bacteriophages. When investigating the effect of
freeze-drying on viability of bacteriophages the lysates were
mixed with skimmed milk in final concentration of 10% and
placed into the ampoules in the amount of 200 ml. Lyophi-
lization was performed by means of the Modulyo 4K freeze-
dryer (Edwards, UK). The survival rate of bacterial viruses
after long-term storage in frozen-dried and frozen states
was studied.

As a result of the investigations it has been shown that
the highest survival rate is achieved when freezing the pha-
ges with cooling rate of 400 deg/min and makes 61-76%. In
other experimental variants the titre of viruses reduced by
1 order. Glycerol possesses the most manifested cryoprotec-
tive properties. Survival rate of bacteriophages under these
conditions increases by 8—17%.

Freeze-drying provides the survival rate of the studied
phages at the level of 70%. In average the number of viable
virions makes 108-10° PFU /ml. The titre of most sensitive
phages reduces by 1-2 orders. During long-term storage of
phages (for 6 months) it has been established that the optimal
for phages Pf-1, Pf-2, Pf-3 is the storage at—70°C and —20°C
for the phage Pf-4. The highest survival after storage in
frozen-dried state was found in bacteriophages Pf-1, Pf-2
and Pf-4.

Thus an optimal regimen of long-term storage of bacte-
riophages is freezing with ultra-rapid cooling rate with fol-
lowing storage of the phages Pf-1, Pf-2 and Pf-3 at —=70°C
and at—20°C for Pf-3 phage. Freeze-drying provides lower
survival rate of phages, but also can be used.
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CpaBHeHMe BAMSIHMS Me3E€HXMMAaAbHbIX CTBOAOBbIX KAETOK M aAbhpa UDH Ha
d)yHKUMOHMpOBaHMe NOMyAsILIMM OMYXOA€BbIX KAeTOK AuHuu MCF-7
T.C. Teprentok, E.M. TTePEMEAMLBLIHA, M.B. CHMAOPEHKO
Iy «OtaeneHmne brotexumqeckmx npobrem AMarHOCTHKM
Muctutyta npobaem Kpmobuonornm u kpmomeanumnHsl HAH Ykpanner», r. Knes
Comparison of Mesenchymal Stem Cells and alFN Effects
on Functioning of MCF-7 Cancer Cell Population
T.S. GERGELYUK, E.M. PEREPELITSYNA, M.V. SIDORENKO

Department of Biotechnical Problems of Diagnostics at the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Sciences of Ukraine, Kiev

[IpaxTryeckoe npruMeHeHne cTBOIOBHIX KiieTok (CK)u
IIpenaparoB KJIETOYHOTO IPOHCXOXKICHUS TPHOOPENO Hau-
GoJblIee pacpoCTPaHeHHUE [Tl pELICHHS 3a,1a9 UMMYHOJIO-
T'MH, OHKOJIOTHH, TeMaToNIoTuu 1 Tpancdysuonorun. [Ipn
9TOM HCIIOJIB3YIOTCS KakK poindeparuBHble U auddepeH-
nuanbpHble cBoricTBa CK, Tak U X CEKPETOPHBIE BO3MOXK-
HOCTH. B TO ke BpeMsI CYIIeCTBYIOT OITaCEHHSI OTHOCUTEIBEHO
HEOJTHO3HAYHOH POJI ME3CHXUMAaJIbHBIX CTBOJIOBBIX KIIETOK
(MCK) B omyxoneBom nponiecce. [loatomy nannas pabora
ITOCBAIICHA HCCIIEIOBAHUIO IIOCPEIHUKOB U MEXaHN3MOB
BiuaHus MCK Ha oIy XoJ1eByo MOS0 KIETOK JINHUN
MCF-7 (aneHOKapIITHOMA MOJIOYHOMU KENe3bl).

W3BectHO, uTo MCK npoaynupyroT MIHpOKUil CIIEKTP
LIUTOKMHOB U XEMOKHHOB, 00ecIeurBasi I'yMOpaIbHOE MHUK-
pookpyxkenue knerok. B wactnoctu MCK nmponynupyror
(axtop Hekposa omyxouneii (TNF-a), IL-1[3, IL-2, IL-4, IL-6,
IL-8, anb(ha MDH. Hamu Ob1I0 TIPOBEICHO CPAaBHEHHUE TIPO-
nudepaiuu, aare3uu, BEBDKUBAEMOCTH U aHTUTEHHOTO ITPO-
(buIIs KIETOK a7IeHOKAPIIMHOMBI ITPH KYJIBTUBUPOBAHUH CO
cpenoii, konaumonuposanHoit MCK (K-cpenoif) u anbda
N®H. Knerku mnanin MCF-7 6buti osrydenst n3 banka kire-
TOK M TKaHeH uestoBeka 1 >)KnBoTHEIX OITOP mm. PE. Kaen-
xoro, MCK npenocrasiensl THcTUTYTOM IipobieM Kpuo-
6uonoruu u kpuomenuuasl HAH Ykpaussr.

MCF-7 kynsTuBupoBaiu 48 4 mepen 3KCIEPIMEHTOM
u 48 4 B axcnepumente, MCK — 4-6 naccasxeil. I1pu atom K-
cpeIy OTOMpaIH IPH KaXI0M raccake, HEHTpH(YTHpoBaIn
1 HAJIOCAIOK UCIIONB30BAJIN B ITOCIEIYIOLIEM SKCIIEPUMEHTE.
K onHuM 00pasiiaMm MOHOCIOWHOM KyasTypbl KiieTok MCF-
7 mpu cMeHe cpeabl no6aBnsm K-cpeny B cooTHOLIEHUH
1:1 co cBexeii cpenoit. Jpyrue oopasist MCF-7 kynbTUBH-
poBainu 48 4 ¢ anbpa UDH B koHuentpauun 10* ME/mut.
3areM BBDKMBAEMOCTH OITYXOJIEBBIX KJIETOK HCCIIECIOBAIN
¢ momourpto MTT-TecTa, ”HTEHCUBHOCTH POJIN(EPALIIH U
pacripenesieHre Ha aAre3MBHYIO M CYCIICH3HOHHYIO (hpak-
IIUH — ITyTE€M ITIOJICUeTa C MCIIOJIb30BAHUEM TPHUIIaHOBOTO
cuHero. Dkcnpeccuto kietkamu MCF-7 acTporeHoBoro pe-
LIETITOpa, PeLenTopa SMUIECPMaAIFHOTO (haKTopa pocTa, -
TokepatuHoB A1/A2, 5, 6, 8, 18 n E-kagxepuna onpenensiinm
C MOMOIIBI0 UMMYHOIIUTOXUMHH.

B pesynerare 65110 BBISIBICHO, uTo K-cpema Topmo3ut
nposudepatiBHy 0 akTuBHOCTH MCF-7, MOBBIIIACT are3uB-
HBIE CBOICTBA KJIETOK, CYIIPECCUPYET CIIOCOOHOCTh K MUT-
panmu, a TakKe CHIDKAeT HKCIIPECCHIO SCTPOTCHOBOTO pe-
LIENTOpa M PEelenTopa SMUAEePMAIBHOrO (haKTopa pocTa.
Okcnpeccust E-kaaxepruHa U IUTOKEPAaTHHOB, HA00OPOT,
MOBBIIIAJIACH, YTO SABJISIETCSA MO3UTUBHBIM IPU3HAKOM IS
OITyXOJIEBBIX KJIETOK SITUTEITHAIBLHOIO TeHe3a. AHAJIOTHYHBIE,
HO 6oJ1ee BBIpaKEHHBIE TEHAICHIINH BIMSHHA Ha OITyXOJIEBYIO
TIOMYJISIHIO ITpoaeMoHcTpupoBal anb(a PH. Oto nmo3so-
JISET MPEIIOI0KUTh, uTo anbha NDH sBisgercs oqauM u3
MIOCPEIHUKOB IPOTHBOOIyX0NeBoro BiusHus MCK.

KpuoGMOROrIM

T.22,2012, Ne3

The practical application of stem cells (SCs) and prepa-
rations of cell origin has become the most widely spread in
solving the tasks of immunology, oncology, hematology
and transfusiology. Herewith there are used both prolifera-
tive, differentiated properties of SCs and their secretory
possibilities. At the same time, there are concerns about an
ambiguous role of mesenchymal stem cells (MSCs) in tu-
mour process. Therefore, this work is devoted to study the
mediators and mechanisms of MSCs effect on MCF-7 can-
cer cell line population (breast adenocarcinoma).

The MSCs are known to produce a wide range of cyto-
kines and chemokines, by providing a humoral micro-envi-
ronment of cells. In particular, MSCs produce the tumor
necrosis factor (TNF-a), IL-1[3, IL-2, IL-4, IL-6, IL-8, aIFN.
We compared the proliferation, adhesion, survival and anti-
genic profile of adenocarcinoma cells when cultured with
MSCs-conditioned medium (K-medium) and aIFN. The
MCF-7 cells were received from the Human and Animal Cell
and Tissue Bank at R.E. Kavetsky Institute for Experimen-
tal Pathology, Oncology and Radiology of National Acad-
emy of Sciences of Ukraine, the MSCs were kindly pro-
vided by the Department of Cryobiochemistry at the Insti-
tute for Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine.

The MCF-7 were cultured within 48 hrs prior to and
48 hrs during the experiment, the MSCs were cultured for
4-6 passages. K-medium was collected at each passage,
centrifuged and the supernatant was used in following ex-
periment. During changing the culture medium into some
samples of MCF-7 cell monolayer culture we added K-me-
dium in 1:1 ratio with fresh medium. Other MCF-7 samples
were cultured for 48 hrs with alpha interferon in 10* IU/ml
concentration. Then the tumor cell survival was studied
with the MTT-test, the proliferation intensity and distribu-
tion in adhesive and suspended fractions were examined
by counting with trypan blue. The expression on MCF-7
cells of estrogen receptor, epidermal growth factor receptor,
cytokeratins A1/A2, 5, 6, 8, 18, and E-cadherin was charac-
terized using immunocytochemistry.

As a result, the K-medium was revealed to inhibit the
MCEF-7 proliferative activity, increase the adhesive proper-
ties of cells, to suppress the ability for migration, as well as
to reduce the expression of estrogen receptor and that of
epidermal growth factor. The expression of E-cadherin and
cytokeratins, conversely, increased, that was a positive sign
for tumor cells of epithelial origin. Similar but more pro-
nounced tendencies of the effect on tumor population were
demonstrated by aIFN. This enables to suggest aIFN to be
one of the mediators of MSCs anti-tumoral effect.

of cryori)ricé?llgg;

Vol. 22, 2012, Ne3



AAaNTMBHLIA OTBET M OKCUAATUBHBIA CTpecCc B Kpuobuororum
N.IM. Topsauasa', B.A. 3unHueHko!, M.B. Tosor?
"McTutyT npobaem Kpuobuororum u kpuomesnumHsl HAH YkpauHsl, r. Xapbkos
2HTK "MHctutyT MoHokpuctasros" HAH YkpauHbl, r. Xapbkos

Adaptive Response and Oxidative Stress in Cryobiology

[.P. GorYACHAYA!, V.D. ZINcHENKO!, |.V. GovoRr?

'Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of
Ukraine, Kharkov, Ukraine
2Institute for Single Crystals of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

CrnocoOHOCTB KIIETOK MJTH OPIaHU3MOB ITPOTHBOCTOSATH
JICWCTBHIO MTOBPEKNAIOIINX WIIM TOKCHYHBIX ar€HTOB, €CIIN
IIPeABAPUTENBHO OHYU OBIIIM MOABEPTHYTHI KCIIO3ULIUH ITPU
HU3KHUX J03aX 3THX areHTOB, — IIUPOKO PACIPOCTPAHEHHOE
sIBTIEHHE. A TANTHBHBIA OTEHINAN, KaK CYMMa BO3MO)KHOC-
TeH IprCcIIoco0IeHNs, 3aJI0’KeHa B T HOME OpraHu3Ma.

Hawmu 6b11n n3yuenst 3¢ exTsI HepeKpecTHON afganTa-
LM, BO3HUKAOIIME P HCIOIb30BaHNH 030Ha KaK HHTyK-
TOpa OKCUIATHBHOTO CTPECCA, C IEJIbI0 HCIOIb30BaHUS UX
JUISl IOBBILICHUS YCTOHYMBOCTH OMOJIOTHUECKIX O0BEKTOB
K JCHCTBUIO HU3KNX TEMIEPATYD.

HccnenoBanus mpoBoMIN Ha KIETKax S. cerevisiae,
S. boulardii, E. coli v Ha 3puTponTax ObIKA M YEJIOBEKA.
Peaknust ncciieyeMbIxX KIETOK Ha 030H 3aBHCHUT OT JIO3BI
030Ha 1 HAXOZMTCS B TIOJTHOM COOTBETCTBHU C TIPEIOKEH-
Hoii I. Cenbe cxeMoif 00IIero aganTauoHHOTO CHHIPOMa
CTpecca: peakIysi «TPEBOTH», «CTATUsl yCTOHYNBOCTH»
U «CTausl MCTOLICHU». MBI HCIONIB30BAIN O3Bl 030HA,
TIPUBOJISIIHE K PEAKIIUIM TPEBOTH U yCTOHYNBOCTH.

s mogdopa HeoOXOIMMOi 10361 030HA HAMH OBLI pas3-
paboTaH XeMMITIOMHHECIICHTHBIH METO]] OLIEHKH CTENCHH
OTKJIOHCHHS TTapaMeTPOB TOMEOCTa3a 3a Ipeielibl HopMailb-
HOTO ANMANa30Ha M0 IeHicTBUEM N30BITOYHOTO OKCHIAHTA.

YcTaHOBIIEHO, YTO HU3KHE JI03bI 030HA CIIOCOOCTBYIOT
MTOBBIIIEHUIO YCTOWYNBOCTH 3PUTPOLHUTOB K THIEPTO-
HUYeCKOMY JI3UCy. MBI 00bsCcHsIeM HalIItomaeMbIe S Qek-
THI pE3YJIBTATOM IIEPEKPECTHOM alalTAI[H KJICTOK B OTBET
Ha OKCHJATHUBHBIH CTPECC, YTO IPUBOIMT K ITOBHIILICHHUIO
YCTOWYMBOCTH MEMOpPaH 3pUTPOLIUTOB IIPOTHB PA3PyLICHHS
B THIIEPTOHUYECKUX YCIOBHUSIX.

Knerku S. cerevisiae, 06paboTaHHBIE ITOCIIE 3aMOPAKH-
BaHMA-0TOrpeBa 030HOM B 1jo3e 0,088 Mr/i pocToBoii cperpl,
MMEIOT [TOKa3aTelN pocTa B 2 pa3a BhIIIE, YEM B KOHTPOJIb-
HBIX 00Opasnax, He 00paboTaHHEIX 030HOM. [lo Hamremy
MHEHUI0, 00OHAPy>KEHHOE ITOBBIIICHNE )KU3HECTIOCOOHOCTH
KPHOKOHCEPBHPOBAHHBIX KJIETOK IPH JOOABICHUH 030HA
B POCTOBYIO CpEJIy ITOCIIE OTTanBaHMUs MOXKET ObITH OOBsICHE-
HO perapanuei HeleTaTbHBIX KPHONOBPEXACHHH, 3P ek-
THUBHOCTb KOTOPOH YBEITMUMBACTCSI B PE3YIIBTATE BHI3BAHHOM
OKCHJATHBHBIM CTPECCOM MEPEKPECTHON aIalTaIHH.

B xnerkax C. albicans, 00pabOTaHHBIX 030HOM IIepe]
3aMOpaXKMBaHUEM, OOHAPYKEHO ITOBBIIICHUE JKU3HECIIO-
COOHOCTH TT0 CPaBHEHHIO C KOHTPOJIEHBIMU (He 00paboTaH-
HBIMH O30HOM) KJICTKaMH IIPH J03aX 030HA B JHala3oHe
0,16-0,64 mr/n. CiieoBaTeIIbHO, BRI3BAHHBIN 030HOM OKCH-
JaTUBHBIN CTpecc nepest 3aMOpaKUBaHNEM KJIETOK ITPHUBO-
JIMT UX B COCTOSIHUE, «ITOTOTOBJICHHOE» K AEHCTBHIO (PaKTO-
POB KPHOKOHCEPBHPOBAHHSI.

Takum 00pa3oM, IKCHEPUMEHTAIBHO MOKa3aHO, YTO
OKCH/IaTHBHBIN CTPECC, BEI3BAHHBIH B KJICTKAX ITEPE 3aMO-
PaKMBaHHEM HJIH ITOCIIE 3aMOPa’KUBAHUSI-OTOTPEBA, MOYKET
TIOBBIIATE 3P (HEKTUBHOCTH KPUOKOHCEPBUPOBAHUS KIICTOK.

KpuoGMOROrIM
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Ability of cells or organisms to resist the effect of dama-
ge or toxic agents if preliminarily they were exposed with
low doses of these agents is widely spread phenomenon.
Adaptive potential as the sum of adaptation possibilities is
determined by organism gene pool.

We have studied the effects of cross adaptation appea-
ring when using ozone as inducer of oxidative stress to use
them for increasing the resistance of biological objects to
the effect of low temperatures.

The investigations were performed in S. cerevisiae,
S. boulardii, E. coli cells, bovine and human erythrocytes.
Response of the studied cells to ozone depends on its
concentration and corresponds to the suggested by H. Se-
lye scheme of general adaptation stress syndrome: ‘alarm’
reaction, ‘resistance stage’ and ‘exhaustion stage’. We used
the concentrations of ozone inducing the reactions of alarm
and resistance.

To choose a necessary concnetration of ozone we have
developed a chemiluminiscent method to estimate a degree
of homeostasis parameters’ deviation beyond the normal
range under effect of excessive antioxidant.

We have established that low concentration of ozone
contribute to the increase of erythrocyte resistance to hyper-
tonic lysis. We explain the observed effects as a result of
cell cross adaptation in response to oxidative stress, that
leads to the rise of erythrocyte membrane resistance against
the damage in hypertonic conditions.

S. cerevisiae cells treated after freeze-thawing with
ozone in 0.088 mg/1 concentration in growth medium have
growth indices 2 times lower than in the control samples
not treated with ozone. We believe the revealed increase of
cryopreserved cells viability after thawing if growth medium
was supplemented with ozone may be explained by repa-
ration of non-lethal cryodamages. Its efficiency increases
due to cross adaptation caused by oxidative stress.

In C. albicans cells treated with ozone prior to freezing
was found the viability increase if compared to the control
(not treated with ozone) cells in the case if ozone concen-
trations were within the range of 0.16—0.64 mg/l. Consequen-
tly, an oxidative stress induced by ozone prior to cell freezing
gets them into a state “prepared’ to the effect of cryopre-
servation factors.

Thus we have experimentally shown that oxidative stress
induced in cells prior to freezing or after freeze-thawing
may increase the efficiency of cell cryopreservation.
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Pa3zpaboTKka TEXHOAOrMM MOAYHEHUS] AUETHUHECKUX AO0DABOK
«AMMHATOH» U «AMUMNOTOH» C UCNOAb30BAaHUEM KPHOTEHHbIX TEXHOAOTUI
B.E. 'PesEHWIMKOB, H.D. KyPrao, A.C. CHYPHMKOB
OOO «3BLl», r. Xapbkos
Development of Technology for Producing Dietary Supplements
Aminaton and Lipoton using Cryogenic Technology

V.E. GreBenscHIkov, N.F. KuriLo, A.S. SNURNIKOV
Zooveterinary Center Ltd, Kharkov, Ukraine

Harmeit 3a1adeii Ob110 CO3MaHNE TOCTYIIHBIX, peHTA0CIIb-
HBIX | B TO K€ BPEMsI MAKCUMaJIbHO ONOJIOTMYECKHU MOTHO-
LICHHBIX TNETHYECKNX J0OABOK C COXpaHEHHEM KOMITIEKCa
OCHOBHBIX BEILICCTB IIJIALlEHTHI — AMHHOKHCIIOT, ITOJICaXa-
PHIOB M MUKPOSJIEMEHTOB. JTa 3aj1a4a Obliia pernieHa oiaro-
Jlapsi NCIIOJIb30BaHNIO KPHOTEHHBIX TEXHOJIOTHI, KOTOphIE
TTO3BOJISIIOT OCTAHOBUTD MPOLIECCHI ETPAAAIIN HCXOIHOTO
CBIPbsI (3aMOpaKHUBaHUE KUAKUM a30ToM). [Tpoueccs Gppak-
UOHUPOBaHUS THAPOGHIBHOTO U IMIO(UIEHOTO pa3ene-
HHSI KOMIIOHEHTOB TKaHH IIALEHThI TAKXKE yIaJI0Ch IIPOBO-
JUTH B AuamnasoHe temieparyp oT —80 10 30°C, uro, HecoM-
HEHHO, YMEHBLIAET MOBPEXKAAIONIEE ACHCTBUE HA CTPYKTY-
pbl OenkoB. bbin coXxpaHeHbI TaKke KOMITOHEHTHI TUIALICHTHI,
KaK JIMITUAB! (TPATITHIEPUIBL, POCOIHAITHIBI ), MEKPO3JIC-
MEHTHI (IIMHK, MeJlb, MApTaHel) 1 aMHHOKHCIIOTHI.

JIoKIIMHIYEeCKUE NCCIIe0BaHMs TIOKa3alu, YT0 «AMHHa-
TOH» (THApOQWIbHAS (paKIUs IUIANCHTH) U «JIMImOTOH
(umodunpHas Qpakius IUIANEHTH) OTHOCATCS K Mallo-
TOKCHYHBIM npoaykTaMm (I'V Kiracc TOKCHYHOCTH), He 00J1a-
JIAI0T KyMYJSITUBHBIMU M aJUIEPTUYECKUMH CBOHCTBAMH.
«AmuHaton» (TTY24.4-31293151-048:2006) u «JIumoton»
(TTY24.4-31293151-047:2006) npeacTaBisiFOT MHTEPEC KaK
UMMYHOMOJYJIATOPBI, CTUMYJIUPYIOLIHE MIEPBUYHYIO HM-
MYHHYIO peakiuio (00pa3oBaHHE aHTUTEI000pa3yIOIUX
KJICTOK) ¥ KJIETOYHBIH MMMYHHUTET (T€CT PEaKIHH THUIIEp-
qyBCTBUTEIBHOCTH CBOOOIHOTO THIIA, CCHCHOMIN3UPOBAH-
HbIi T-muM@orTaMy, KOTOphIe y4acTBYIOT B HHAKTUBALIMN
1 pa3pylICHUH y>KEePOIHBIX aHTUTEHOB); 00JI1aIa0T MPO-
THBOBOCTIJINTEIILHON M pernapaTHBHOM aKTHBHOCTHIO Ha
(opMUpOBaHUE AHTHUTEN y OEIBIX MBIIICH, TPOTHUBOS3-
BEHHBIM A PEKTOM CIM3UCTOM JKENy/IKa y KPbIC, TeIaToIpo-
TEKTOPHBIM JICHCTBHEM Ha aJIKOTOJILHOM MOJIEITH U TeTIaTHTE,
BBI3BAaHHOM YETBIPEXXJIOPHCTHIM YITIEPOIOM IIEYCHH KPBIC,
PaHO3aKUBIIAIOIICH aKTUBHOCTHIO.

Kinauyeckue ncneitanus Karcyin « AMuHaToHa» U «JIu-
HOTOHAY» KaK AUETHYECKHIX JOOABOK IPOBOIMIINCH Ha Kade-
PE€ SHIOKPHHOIOTMH YKPAaUHCKONH MEANIIMHCKOM CTOMATOJIO-
rudecKkoil akagemuu. V3ydyeHne queTHYECKHX J00aBOK
«AMHHaTOHa» 1 «JIMMIOTOHAY B BH/IE KATICYJI ISl TEpOPab-
HOTO ITpHeMa TT0Ka3aJjio, YTo UX (hapMaKoJIIOTHIEeCKOe IeHCT-
BH€ HAIPaBJICHO Ha OMOKOPPEKINIO OOMEHHBIX IPOIECCOB,
OHH MOTYT ITPUMEHSATHCS OZTHOBPEMEHHO C MEINKAMEHTO3-
HBIM JICUCHHEM, TaK KaK HapyleHHue 0OMeHa BEIECTB B Op-
raHU3Me YeJIOBEKa sIBJISIETCSI IIEPBOIPHUYUHON MHOTHX OCT-
PBIX ¥ XPOHHYECKHX 3a00JICBaHUI: NATOJIOTUH OPraHOB
MOYETIOI0BOM cephl (BocmajJeHne MPUAATKOB U SUIHUKOB,
NPOCTATUTHI); UMIIOTEHIMH, GPUTHUIHOCTH; AnabeTa; runep-
TOHHYECKON OOJIE3HN; CHUIKEHHE COIIPOTUBIIIEMOCTH Opra-
HU3Ma WHQEKIMOHHBIM 3a00JIeBaHUSAM U (QU3NYECKUM
Harpy3kam, B TOM YHCJI€ M B TIOCJICONIEPALlMOHHBIN TEPHO.

KpuoGMOROrIM
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Our task was to design affordable, cost-effective and
simultaneously the most biologically valuable dietary
supplements, i.e. preserving a complex of main placental
substances: amino acids, polysaccharides and minerals. This
problem was solved by the use of cryogenic technologies,
enabling the ceasing of initial raw material degradation
(freezing with liquid nitrogen). Fractionation processes of
hydrophilic and lipophilic separation of the components of
placental tissue was also managed to be performed within
the temperature range from —80 to 30°C, which obviously
reduced the damaging effects on protein structure. Follow-
ing placental substances were preserved: lipids (triglyce-
rides, phospholipids), microelements (zinc, copper, manga-
nese) and amino acids.

Preclinical studies have shown that Aminaton being
hydrophilic placental fraction and Lipoton being lipophilic
placental fraction are low-toxic products (4" toxicity class)
do not have a cumulative and allergic properties. Aminaton
(TS24.4-31293151-048:2006) and Lipoton (TS24.4-31293151-
047:2006) are of interest as immune modulating agents to
stimulate the primary immune response (appearance of anti-
body-forming cells) and cellular immunity (free type hyper-
sensitivity test sensitized with T lymphocytes, which are
involved in the inactivation and destruction of foreign anti-
gens) have anti-inflammatory and reparative activity for the
formation of antibodies in white mice, anti-ulcer effect of
the gastric mucosa in rats, hepatoprotective action in alcohol
and hepatitis model induced by carbon tetrachloride in rat’s
liver; wound healing activity.

Clinical trials of capsules Aminaton and Lipoton as
dietary supplements were conducted at the Department of
Endocrinology, the Ukrainian Medical Dental Academy. The
study of dietary supplements and Aminaton and Lipoton
as capsules for oral administration showed that their
pharmacological action is directed to biocorrection of meta-
bolism and may be recommended along with medication
regimen as a metabolic disorder in human body is the primary
cause of many acute and chronic diseases: urogenital
pathology (inflammation of the ovaries and, prostatitis);
impotence, frigidity; diabetes; hypertension; organism
reduced resistance to infectious diseases and physical acti-
vity, including those during postoperative period.
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BAusiHne HU3KMX TemnepaTtyp Ha OMOAOrMYECKYK0 aKTMBHOCTbL U HEKOTOpble
OMOXMMHUYECKUE XapaKTEPUCTUKN (DOAAMKYASIPHOW XKMAKOCTM SIMMHUKA YeAoBeka
IB.l/l. rPVIUJEHKOI, E.A. Axosaesa, H.H. Yys, B.B. YepEnAHOB
MHCTUTYT npobaem Kpnobuorormu mu kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Effect of Low Temperatures on Biological Activity and Some Biochemical
Characteristics of Human Ovarian Follicular Fluid
[V.I. GriscHENkO|, E.A. YAkOVLEVA, N.N. CHUB, V.V. CHEREPANOV

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

B nocnexnee BpeMs B CBA3M ¢ pa3BUTHEM METOA OILIO-
notBopenus in vitro (IVF) cTano BO3MOXXHBIM MOTy4eHHE
bomnmukynsapaoi xuakocty (OXK) simunmka yenoBeka s
HCCIIeJOBAaHMA U IPUMEHEeHHUs B bnoTexHoaoruu. M3BecTHo,
yt0 Onosnorndeckue coiictea @K MoryT 3aBHCETh OT CTH-
MYJISLUH CYTIEPOBYJISIINH, CTETIEHH 3PEJIOCTH (DOIITHKYIIOB
1 Apyrux (haKTopoB.

e paboTh! — M3yUeHNE BIUSHUS HU3KUX TeMIIepaTyp
Ha OMOJIOTNYECKYI0 aKTUBHOCTb M HEKOTOPBIC OMOXMMHUYEC-
ke xapakrepucTuku XK ssmyHnKa YeoBeka, BbIICIICHHON
U3 (HOJUIHKYJIOB PA3IMYHOTO JHaMeTpa.

QOTUKYITSPHYIO )KUIKOCTh aCIHPUPOBAIH U3 MAJIbIX
(muamerpom 13—15 Mm) 1 Gonbimx (1622 mm) dosuHkynoB
y JKEHIIMH BO BpeMs nposeneHus nporpammel IVFE. Iocie
BBIJICJIEHUS OOLIUT-KyMyJtocHOTro koMIutekca @K nentpu-
¢dyrupoaiu ipu 1500 g B Teuenne 20 MUH JUT OCaXKICHUS
KJIETOK KpOBH 1 JieOpuca, pacdacoBbiBaiu 1o 1 mu1 B rurac-
THKOBBIC aMITyJIbl, TEPMETU3UPOBAIIN 1 KPHOKOHCEPBUPO-
BaJTH ITOTPYKEHHUEM B sKuIKuiA a30T (300400 rpan/muH). AM-
ITyJTbI pa3MOPAXUBAJIM HA BOISIHOM OaHe IpH TeMIieparype
40°C. MetonoMm resib-xpomarorpapun u3ydain OSIKOBINA
coctaB ®XX. CocrostHIE TPOOKCHIAHTHO-aHTHOKCHIAAHTHOTO
6anmanca @X suuHmKa YemoBeKa ONMpeaesIsiiIy 110 CoaepxKa-
HHIO THAPONEPEKNCH JTUIHI0B MeTooM AcakaBa. Coneprka-
HHE cTepouIHbIX ropMoHOB B DK nccenenoBany Mmoauduim-
POBaHHBIM METOJIOM TBepJ0(}a3HOro MMMYHO(pEPMEHT-
HOTO aHaJIN3A.

B pesynbrare rccienoBanus ObUIO IOKA3aHO, YTO OBICT-
PBI CHIOCOO OXJIAXKICHUS U XpaHEHHE B TEUYCHHE OJHOTO
roja npu —196°C cTaTUCTHYECKU JOCTOBEPHO HE BIUSIOT HA
cojiep)kaHue cTeporHbIX TopmoHoB B XK n cocrostane
MIPOOKCHIaHTHO-aHTHOKCcHIaHTHOTO OastaHca B PXK. Bmecte
C TeM OBUIO YCTaHOBJIEHO, YTO pasMep (POIIIMKYIIOB, U3 KOTO-
pix Beinensn @K, nocToBepHO BIMSET HA COCTAB HEKO-
TOPBIX OENKOB, TOPMOHOB M INTOKUHOB.

JHexoncepBuposanHas 10%-s ©K, BBeneHHas B cpeny
MHKYOaluy CriepMHEB, ITOBHIIIACT KHHETHUYECKUE CBOHCTBA
cnepmues desnoBeka Ha 10—40%, B 3aBUCHMOCTH OT HOPMO-
WA aCTEHO300CIIEPMHUHU.

Takum 00pa3om, TEXHOJIOTUYECKU IPOCTOH 1 3)(EeKTHB-
HBIH CTI0CO0 KPHOKOHCEPBUPOBAHNS TI03BOJISIET COXPAHUTD
6uonormyeckyo aktuBHOCTh @)K 1 ycnemnHo ucnois30BaTh
€€ B KITMHNYECKO MPAKTHKE N ONOTEXHOJIOTHH.

KpuoGMOROrIM

T.22,2012, Ne3

Recently, with the development of the method of
fertilization in vitro (IVF) the obtaining of human ovarian
follicular fluid (FF) has become possible for studying and
application in biotechnology. It is known that biological
properties of FF may depend on stimulation of superovu-
lation, follicle maturity rate and other factors.

The research aim was to study the effect of low tempe-
ratures on biological activity and some biochemical chara-
cteristics of human ovarian FF isolated from the follicles of
different diameters.

Follicular fluid was aspirated from small (of 13—15 mm
diameter) and large (16—22 mm) follicles in women during
IVEF. Once isolated, the oocyte-cumulus complexes the FF
was centrifuged at 1500 g for 20 min to pellet the blood cells
and debris, packed into 1 ml plastic vials, sealed and cryop-
reserved by immersion into liquid nitrogen (300400 deg/min).
Ampoules were thawed on water bath at 40°C. The protein
composition of FF was studied by gel chromatography. State
of prooxidant-antioxidant balance of human ovarian FF was
examined by the content of lipid hydroperoxide by Asakawa
method. The content of steroid hormones in FF was inves-
tigated with modified method of solid-phase enzyme immu-
noassay.

The study showed that the rapid cooling and storage
for one year at—196°C did not significantly affect the content
of steroid hormones in FF and the state of prooxidant-
antioxidant balance in the FF. In addition, it has been found
that the size of the follicles from which the FF was isolated
significantly and statistically affect the composition of some
proteins, hormones and cytokines.

Frozen-thawed 10% FF introduced into incubation me-
dium of spermatozoa increases kinetic properties of human
sperm by 10-40%, depending on the rate or asthenozoo-
spermia.

Thus technologically simple and effective way of cryo-
preservation allows the preservation of biological activity
of FF and its successful use in clinical practice and biotech-
nology.
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MepcnekTMBbI UCMOAB30BaHUS HU3KOMOAEKYAsIpHOW hpakumm (A0 5 kAa)
M3 cepAell HOBOPOXXAEHHBLIX MOPOCAT AASl pereHepaunm MuoKapAa
A.K. T'yaeBckmi, E.C. AsakymoBA, H.H. MOWCEEBA
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Perspectives of Application of Low-Molecular Fraction (up to 5 kDa)
from Hearts of Newborn Piglets for Myocardial Regeneration
A.K. GuLevsky, E.S. ABakumova, N.N. MOISEYEVA

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

B xnmHMYeckol Tepanuu mH(apkTa Muokapaa (MM)
TMIepCTIEKTUBHBIM HAIPaBJIEHHEM CcTalla pa3padoTKa KapIro-
IIPOTEKTOPHBIX U OMOCTUMYIIUPYIOIINX IPETIapaToB, AEHCT-
BHE KOTOPBIX HAIIPaBJIEHO HA MOJAEPKaHIE ONTHMAaIbHOTO
pexuMa GM0IHEPTeTUIECKUX MPOLIECCOB B YCIOBUSIX THIIOK-
CHUH U UIIEMHUU.

[enbro paboThl ObIIO BbIJEICHNE HU3KOMOJICKYIISIPHOM
¢bpakuun (1o 5 x/la) u3 ceprer; HOBOPOKACHHBIX MTOPOCST
(®CHII) Ha 0cHOBE KPUOTEXHOJIOTHIA ¥ H3y4EHHUE €€ BIUs-
HUS Ha [IPOLIECC PereHepaIiii MHOKapAa.

DpakuIo BBLACTIN U3 CEPAEL HOBOPOKAECHHBIX TOPO-
CSIT TIOCJIE€ KPUOJAECTPYKIIUU U TOMOT€HU3ALUU TKAHH C I10-
cilefyromeil yapTpaduIbTpanneil ¢ moMomso MeMOopaH-
Horo moxyns «Sartorius» (I'epmanus). [Tocne BeigeneHus
¢pakiuro mroduarznpoBany 1 xpanw npu —80°C. Pena-
patuBHoe aeiictue @CHII u3yyanu Ha MoaenH OCTPOro
Menkoo4arosoro IM y kpeic, KOTOpbIH MOJIENIMPOBAIIU BBE-
JeHueM snruHegpuHa. JKUBOTHBIM C 9KCIIEPUMEHTAIbHBIM
WM Ha npoTsKeHUH 7 CyTOK BBOIMIIM: 1-if rpymme (KOHT-
pouib) — pusnonorndeckuii pactop; 2-it — ®CHIT; 3-51 rpyn-
I1a COCTOsIa U3 MHTAKTHBIX KpbIc. Ha 1-e, 2-e u 7-e cyTku
HCCIICAOBAIM THCTOJIOTHYSCKHUE MToKa3aTeNu, fanHbie KT,
O6rnoxnmudeckre Mapkepbl IM B CHIBOPOTKE KPOBH — aKTHB-
HocTh AcAT, JIAI" u congepxkanue TEK-peakTUBHBIX mpo-
JIYKTOB.

Menkoouaroserii UM mocie BBelneHUs 3MHHEPpUHA
naeHTHdUIMpoBany no ueBaunu ST-cermenTa u T-3yOna
Ha OKT. Ha 1-e cytku nmocne popmuposanus M akTuBHOCTB
AcAT noBsimanachk B 5,8 pa3 o cpaBHeHH0 ¢ HOpMoi. Ha
7-e cytku nocne npuMenenus @CHIT ormedanoch 1octo-
BepHoe (P <0,05) cHmkeHe IoKa3aTessi OTHOCUTETBHO KOHT-
poans. IloBeiennas Benencresue UM aktuBHocts JIJII Ha
7-e cytku nocine BBeaeHnst @CHIT camxanace B 1,4 paza o
cpaBHeHUIO ¢ KoHTposeM. [locne mpumenenus OCHII
noctoBepHoe (P < 0,05) CHIbKEHHE IO CPaBHEHHIO C KOHTPO-
neM (noBermeHHOTO Beneacteue M) comepskannst TBK-
PEaKTUBHBIX IPOAYKTOB OTMEYAIOCh HA IPOTSKEHUH BCETO
sKcrepuMenTa. [Ipu rucronorndeckoM ucciae0BaHUU MHO-
Kapzia KpbIc C SKCTIepUMeHTanbHbIM FIM Habmonanmcs n3me-
HEHHs, KOTOPBIE XapaKTepH30BaIUCh OCTPBIMHU PacCTPOICT-
BaMHU KPOBOOODAIICHUS U MEIKOOYaroBBHIMH HOBPEXkKIC-
HUsIMU Kapauomuoruros. [Tocie npumenenus ®CHIT Ha 7-
€ CyTKH, B OTJINYHE OT KOHTPOJIS, OTMEYAIUCH BOCCTAHOB-
JICHUE MPOLIECCOB KPOBOOOPAIICHHS B 30HAX HIIIEMHUH U 00-
pa3oBaHue rpaHyIsMOHHON TKaHH.

Takum oOpazom, HU3KOMOJEKyJsipHas dpakuus (10
5 x/la) u3 cepner; HOBOPOXKIEHHBIX TOPOCAT 00IagaeT pe-
MapaluOHHBIM JEHCTBUEM U SBJIAETCS EPCIEKTUBHOM 11
Ppa3paboTKu KapAHONPOTEKTOPHOTO ITpenapara Ha ee OCHO-
BE.

KpuoGMOROrIM

T.22,2012, Ne3

Development of cardioprotective and bio-stimulating
preparations targeted to maintain optimal regimen of bio-
energetic processes under hypoxia and ischemia is a per-
spective direction in clinical therapy of myocardial infarc-
tion (MI).

The research aim is to derive a low molecular fraction
(up to 5 kDa) from hearts of newborn piglets (FHNP) based
on cryotechnologies and the studying of its effect on myo-
cardium regeneration.

Fraction was derived from the hearts of newborn pig-
lets after cryodestruction and homogenization of tissue with
following ultrafiltration with membrane module Sartorius
(Germany). After derivation the fraction was lyophilized and
stored at —80°C. Reparative effect of FHNP was studied in
rats in the model of acute small focal MI, simulated with
epinephrine administration. The animals with experimental
MI within 7 days were injected: the first group (control) —
physiological solution, the second — FHNP, the third group
consisted of intact rats. To the 1%, 2 and 7" days there
were studied histological indices, ECG values, biochemical
markers of MI in blood serum: the activity of AsAT, LDH
and content of TBA-reactive products.

Small focal infarction after administration of epinephrine
was identified by ST-segment elevation and T-wave in ECG.
To the 1* day after formation of MI AsAT activity increased
by 5.8 times if compared with the norm. To the 7 day after
application of FHNP there was observed a significant re-
duction (P < 0.05) of index relative to the control. To the 7*
day after administration of FHNP the increased LDH activ-
ity due to MI decreased by 1.4 times if compared to the
control. After the use of FHNP during the whole experiment
there was observed a significant reduction (P < 0.05) of
TBA-reactive products content if compared with the con-
trol (due to increased MI). During histological examination
of rat miocardium with experimental MI there were observed
the changes, characterized by acute circulatory disorders
and small focal lesions of cardiomyocytes. After the use of
FHNP to the 7" day contrary to the control the restoration
of circulation processes in ischemia areas and formation of
granulation tissue was observed.

Thus, the low molecular fraction (up to 5 kDa) from
hearts of newborn piglets renders a reparative effect and is
perspective for development of cardioprotective prepara-
tion on its base.
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BAnsiHMe HU3KOMOAEKYASIPHOW (hpakLMKM, MOAYHYEHHOW U3 KpuoremoAusata KOPAOBOWA
KPOBMU KPYMHOFO POratoro CKOTa, Ha CTPYKTYPHO-(PYHKLMOHaAbHble CBOWCTBA KAETOYHbIX
KYABTYP Pa3AMYHOTO NMPOMCXOXKAEHUSI U AeKOLMTOB AOHOPCKOW KpOBM in vitro
A.K. I'yaeckmmi, A.B. TprooHoBA, O.A. TOPUHA
MHCTUTYT npobaem Kpnobuorormu mu kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Effect of Low Molecular Fraction Derived from Cryohemolysate of Bovine
Cord Blood on Structural and Functional Properties of Different
Cell Cultures and Donor Blood Leukocytes In Vitro

A.K. GuLevsky, A.V. TrIFoNova, O.L. GORINA
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

CHmxeHre GyHKIIMOHAIBHON aKTUBHOCTH KJIETOK MOCIIe
HU3KOTEMIIEpPATypHOTO XpaHEHHS SABJISETCS HeOIaronpusT-
HBIM ()aKTOPOM ISl UX TMOCIIEIYIOUIETO HCIIOIb30BaHUS
B MEIULIHE U OMOTEXHOJIOTHH. bBlTo moka3aHo, 4To HU3KO-
MOJIEKyJIsIpHast (Ppakiysi KOPJOBOW KPOBH KPYITHOTO pora-
TOTO CKOTA i1 Vivo 00Ja/laeT BEIpa)KEHHBIM PEeTIapaTHBHBIM
Y UMMYHOMOAYIHPYIOLUIUM JEUCTBUEM. DTO SIBUIIOCH NIPEI-
NIOCBUIKOH [UIs U3YUYEHMUsI €€ IEUCTBUS in Vifro C LIEIIbI0 BOC-
CTaHOBJIEHHUS (PyHKIMOHAIEHOM aKTUBHOCTH KIICTOK Pa3iiiy-
HOTO ITPOUCXOXKIEHHS IOCTIe ACHCTBHS HU3KUX TEMITEpaTyp.

Opaxmuro kopaoBoii kpoeu (PKK) (1o 5 x/la) momygamu
U3 KpUOTEeMOJIM3aTa 1eJIbHOM KOPAOBOM KPOBU KPYITHOTO
poraroro ckoTa IfyTeM TaHTeHIIMAIbHOH MeMOPaHHOH YIIbT-
padunsTpanuy. Ee BiusHIe Ha QyHKIMOHAIEHOE COCTOSIHUE
KyJIBTYp KIETOK OLIEHUBAIIH 110 IOKA3aTeIsAM aAre3HH, Ipo-
nudepanuy 1 MUTOTHYECKOTO PEXUMa, Ha JICHKOITUTHI J0-
HOPCKOHM KpOBH 4eJI0BEKa — 10 MOKa3aTessiM (aronurosa.

IIpu uzyuennu Bnusauga @KK Ha kiieTouHbIe KYIBTYPBI
HCToNb30BaNIM (prOpOOIIACTHI YeloBEeKa M NepeBUBAEMON
ymauit BHK-21 clone 13/04. IToka3zano, uro ®KK kak 110, Tak
U TI0CJIE KPUOKOHCEPBUPOBAHUS CTUMYITHPYET Ipoudepa-
LUI0 KJIETOYHBIX KyJIbTYpP, aKTUBHUPYS MHTOTHUYECKYIO
AKTUBHOCTb KJIETOK M HE OKa3bIBAET BIIUSHUS Ha KOJIMYECTBO
narojoruueckux neieHui kietok. KK He okazpiBaet Bus-
HUS Ha CIIOCOOHOCTH (hHOPOOITACTOB YCIIOBEKA MPUKPEII-
JIATBCS K MOATIOXKKE KaK J0, TaK U IIOCJIEe KPUOKOHCEPBUPO-
BaHMs, HO 3HAYUTEIBHO MOBBIILAET CKOPOCTh UX PACIIIACTbI-
BaHus. B nexoncepsupoBanHoii muauu BHK-21 clone 13/04
®KK cnocoOCTByeT COXpaHEHHUIO KOJIMYECTBA KIETOK, CII0-
COOHBIX NPHUKPETUIATHCS K TIOUI0KKE, Ha yPOBHE HATHBHON
KyJBTYPbI 1 HOpMaJU3yeT HX MOP(OIIOTHIO.

IIpu nccnenosanuu BiusiHus PKK Ha edKkonuThI 10-
HOPCKOM KPOBH YeJIOBEKAa yCTAHOBJICHO, YTO OHA OKAa3bIBAET
CTUMYJIUPYIOIINH 10303aBUCUMBIN 3P PEKT Ha IToKa3aTesn
(arounTapHOil aKTUBHOCTH HEHTPO(DHIOB 1 MOHOLIUTOB.
B wactHOCTH, TpH HCCIIeIOBAHUH [TOTTIOTHTENIFHON U ITepeBa-
puBatoniell pyHKIHUU GarolUToB NOCie UHKYOAIlMHU KOH-
neHTpara nerikonuToB ¢ KK 0pU10 0OTMEUEHO TOCTOBEPHOE
yBeIMUeHHE (PAarorUTapHOro YKciaa U Kod(hpHUIneHTa 3a-
BEPIICHHOCTH (ParounTo3a HEUTPO(UIOB U MOHOIIUTOB IO
CpaBHEHHUIO ¢ KOHTpojeM. MccienoBanue darountapHoi
AKTUBHOCTH HEWTPO(DHUIIOB M MOHOLIMTOB I1OCTIE THIIOTEPMH-
YECKOr0 XpaHeHHsI 1 KPHOKOHCEPBUPOBAHHS TAKXKE BEISIBUIIO
ctumynupytoree aerictere @PKK Ha MX HOIIOTUTENBHYIO U
HEepeBaAPHUBAIOILYI0 CIIOCOOHOCTH.

Takum 06pa3omM, okazaHa MepPCHEKTHBHOCTB UCIIONB30-
BaHus (pakiyn (10 5 x/{a) Kop1oBOi KPOBHU KPYITHOTO pora-
TOTO CKOTA I BOCCTAHOBJICHUS (PyHKIIMOHATHHOM aKTHB-
HOCTH KJIETOK KaK Pa3IUYHBIX KJIETOYHBIX KyJIBTYp, Tak
1 JIOHOPCKOH KPOBH 1TOCIIE THTIOTEPMUYIECKOTO MITH HU3KO-
TeMIIepaTypHOTO XpaHEHUSL.

KpuoGMoROr M

T.22,2012, Ne3

Reduction of cell functional activity after low-tempe-
rature storage is an unfavorable factor for their following
use in medicine and biotechnology. It was shown that low
molecular fraction of bovine cord blood (FBCB) in vivo was
of strong reparative and immunomodulating effect. It was a
supposition for study of its effect in vitro to recover cell
functional activity of different origin after effect of low tem-
peratures.

Fraction (up to 5 kDa) was derived from cryohemolysate
of bovine whole cord blood with tangential membrane ultra-
filtration. Its effect on functional state of cell cultures was
evaluated by adhesion, proliferation and mitotic regimen
indices, on human donor blood leukocytes it was done by
phagocytosis parameters.

When studying the FCB effect on cell cultures there
were used human fibroblasts and passaged lines BHK-21
clone 13/04 ones. It is shown that FBCB both prior to and
after cryopreservation stimulates proliferation of cell cul-
tures, activating the cell mitosis activity, and does not affect
the number of pathological cell divisions. FCB does not
affect the ability of human fibroblasts to attach to a substrate
both prior to and after cryopreservation, but significantly
increases their flattening rate. In frozen-thawed line BHK-
21 the clone 13/04 FCB supports preservation of cell number
capable of attachment to the substrate at a level of native
culture and normalizes their morphology.

When studying the effect of FBCB on human blood
leukocytes it was revealed that this was of dose-dependent
stimulating effect on phagocytic activity indices of neutro-
phils and monocytes. Particularly, when studying the diges-
tive and absorptive functions of phagocytes after incuba-
tion of leukocyte concentration with FBCB, it was observed
a significant increase of phagocytic number and phagocy-
tosis completeness coefficient of neutrophils and mono-
cytes if compared with the control. The study of phagocytic
activity of neutrophils and monocytes after hypothermic
storage and cryopreservation also revealed a stimulating
effect of FBCB on their absorptive and digestive capacity.

Thus, it was shown a perspective use of fraction (up to
5 kDa) of bovine cord blood to recover functional activity
of cells, both of different cell cultures and donor blood after
hypothermic or low temperature storage.
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OnpeaereHne TemnepaTypHbIX MHTEPBAAOB (Pa30BbIX MpeBpalleHnii B KPUO3ALMTHOM
pacTBope AAst pa3pabOTKM €AMHOrO MPOTOKOAA 3aMOpPaXKMBAHUA-OTTaMBaHMsi OMOOOLEKTOB
T.M. Tyrura, A.A. Knpraiok
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Determining the Temperature Ranges of Phase Transitions in Cryoprotective Solution
for Development of Unified Protocol of Biological Objects' Freeze-Thawing
T.M. GuriNA, A.L. KIRILYUK

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

KpuroxoHcepBupoBaHHe — HaAEXKHBII CIOCOO 10ITO-
CpOUYHOTrO coxpaHeHHs 6uomarepuana. [Ipu paspaboTke
IIPOTOKOJIOB 3aMOPa’KMBAHUA-OTTAUBAHMS, KaK MIPaBUIIO,
OCHOBHO€ BHHMAaHUE YAEISAETCS PEXKUMY OXJIAXKIEHHUS B TO
BpeMsI, KaKk CKOPOCTH OXJIAXKICHH-HAarpeBa HaXOATCS B TEC-
HOM B3aUMOCBSI3U U B3aUMO3aBUCUMOCTU. B npakTudeckoi
KPHOOHOJIOTHH B IOCJIETHEE BPEMS BCE HaIlle UCIIOIb3YIOTCS
KOHTPOJINPYEMBIE CKOPOCTH Ha ATAIE OXJIAKICHHS, OHAKO
OTTaMBaHUE IPOUCXOIUT TPAJUINOHHBIM CIIOCOOOM — Ha
BOIIHOM OaHe.

Iens naHHO#M PabOTHI — pa3paboTaTh OPUTHHATBHYIO Me-
TOJMKY OIPEAETICHHUS TEeMIIEPAaTyPHBIX HHTEPBAJIOB UCTIOJb-
30BaHMA KOHTPOJIUPYEMBIX CKOPOCTEH Kak Ha 3Tare OXJIax-
JICHHs, TaK U Ha JTalle HarpeBa JUIsl CO3AaHuUs €AUHOTO IIPOo-
TOKOJIa 3aMOPaKNBaHUA-OTTaNBaHUs, 00ECIIEUNBAIOIIETO
MaKCUMAaJIbHYIO COXPAaHHOCTh OMO00OBEKTA ITOCIIE KPUOKOH-
cepBupoBanus. [Ipu pa3paboTke eqMHOTo MPOTOKOJIA 3aMO-
PpaXUBaHUSA-OTTAMBAHUS IEPCTIEKTUBHBIM SIBIISICTCS ITOAXO,
IIPY KOTOPOM H3MEHEHHE CKOPOCTEH OXIaKACHUA-HArpeBa
MIPOMCXOAWT B TEMIIEpaTyPHbIX HHTEPBaJIaX, CBI3aHHbIX C (a-
30BBIMH U CTPYKTYPHBIMH ITpe0Opa3oBaHUAMHU B KpHO3a-
LIUTHBIX CPENAX CIOKHOrO cocTasa. [IpeenbHble 3HaYUeHUs
STHX TEMIIEPATypPHBIX HHTEPBAJIOB ONPENEIUIN METOIOM
TEPMOILJIACTUYECKON nedopMalii, KOTOPbIil sSBIsSETCS
Pa3HOBUJHOCTBIO TEPMOMEXaHUYECKOI0 aHAIN3a.

Jlns1 BBIIBIIEHUS BKJIaAa (Da30BBIX MIPEBPALIEHUH, COOT-
BETCTBYIOILUX Ka)KJJOMY KOMIOHEHTY KPHO3ALIUTHOMN Cpenbl
CIIOJKHOTO COCTaBa, UCCIEN0BAIN dKCIEPUMEHTAIbHBIE
TEpMOIUIACTHYECKHE KPUBBIE TS JUCTHLIMPOBAHHON BOIBI,
(bM3HOJIOrMYECKOTO PAaCcTBOPA, KyJIBTYpPaIIbHBIX CPEJI U COOT-
BETCTBYIOIINX PAaCTBOPOB KpUOIPOTEKTOPoB. Chopmyiu-
pOBaHBI O0OIIME MPUHIUITEI BEIOOPA BHELIHETO Je(opMu-
PYIOLIETO HANPSIKEHUS IS ONPEAEICHUS MPEaeIbHbIX
3HAYEHUI pacCMaTPUBAEMBIX TEMIIEPATyPHBIX HHTEPBAJIOB
JUTS Pa3JINYHBIX KPHUO3ALIUTHBIX CPEl, a TAKKE HMPUHIUI
BBIOOpA KOHKPETHOTO 3HAYEHHS CKOPOCTH OXJIXKACHHS U Ha-
rpeBa B TEMIIEPATypHBIX HHTEPBAIaX, COOTBETCTBYIOIINX
cIe Iy oM (ha30BBIM ITPE0OPa30BAHMAM: KPHCTATLTH3AINS
(TUTaBIIEHYST) OCHOBHOM MAcChl JIbJia, KPHCTAIUTM3ALHS (TUIaB-
JICHUS) CMECH 3BTEKTHYECKOW KOHIIEHTPAalHWH pacTBOpa
KPHOTIPOTEKTOPA, KpUCTAIITH3AaNNS (TIIIaBJICHUS ) SBTEKTUKU
pacTBOPUTEIS Ha OCHOBE KYyJbTYPAJIbHON CPENbl, a TAKXKE
PpeKpUCTaIUIA3aLMS TIEPEN COOTBETCTBYIOLIMMU IIPOLIECCaMU
IJIABIICHUS Ha TAIE HArPeBa.

Meroanka pa3padOTKH eMHOTO IPOTOKOJIA 3aMOPAXKH-
BaHUS-OTTaUBAHUS C KOHTPOIMPYEMBIMU CKOPOCTSIMHU OX-
JaKACHU-HarpeBa NMeeT YHHUBEPCATBHBII XapakTep U MpH-
MEHHMMa TP KPHOKOHCEPBUPOBAHUH OMOOOBEKTOB C KPHO-
3aLUTHBIMU CPEaMU CII0KHOTO COCTaBa. EIMHBIN IPOTOKOI
MOJKET CIIyXKHTh OCHOBOH 7151 pa3pab0TKH IIPOrpaMMHOTO
obecrieueHust Ul 3aMOpaKuBaTeNel ¢ IeIbl0 BHEAPESHNUS
METOAMKHU 3aMOpPaXKUBAHUSI-OTTAUBAHUSA C KOHTPOJIUpYE-
MBIMHU CKOPOCTSIMH B IIPOIPaMMHBIX 3aMOpa’KUBaTEIIAX.

KpuoGMoROr M

T.22,2012, Ne3

Cryopreservation is a reliable way for long time preserva-
tion of biological material. When designing freeze-thawing
protocols as a rule the great attention is paid only to cooling
regimen while cooling and warming rates are closely inter-
related and dependent. Nowadays in cryobiological practice
the controlled cooling rates is mostly used, however thawing
is still done with traditional water bath.

The research aim was to develop an original method of
temperature ranges determination using controlled rates
both at cooling and warming stages to create an unified
freeze-thawing protocol providing a maximum preservation
of biological object after cryopreservation. During deve-
lopment of unified freeze-thawing protocol the approach,
in which a change of cooling-warming rates occurs within
temperature ranges associated with phase and structural
changes in composite cryoprotective media is perspective.
Limit values of these temperature ranges were determined
by thermoplastic deformation method, a type of thermome-
chanical analysis.

To identify the contribution of phase transitions corres-
ponding to each component of composite cryoprotective
medium, experimental thermoplastic curves for distilled
water, physiological solution, cultural media, and appropriate
cryoprotective solutions were studied. The general princip-
les of external deforming stress selection to determine the
limits of observed temperature ranges for different cryopro-
tective media, as well as the principle of choosing the specific
value of cooling and warming rates within the temperature
ranges appropriate to phase transitions such as: crystalliza-
tion (melting) of the bulk of ice, crystallization (melting) of
eutectic concentration mixture of cryoprotective solution,
crystallization (melting) of culture medium solvent eutectics,
as well as recrystallization prior to corresponding processes
of melting during warming.

Method for development of unified freeze-thawing
protocol with controlled cooling-warming rates is universal
and applicable for cryopreservation of biological objects in
composite cryoprotective media. Common protocol can
serve as the basis for development of a software for freezers
to implement the methods of freeze-thawing with controlled
rates using programmable freezers.
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DAYKTYaunsi COAEpXKaHUsI KaAbLIMS BO BHYTPUKAETOUHbIX
A€o HATUBHLIX U AeBUTPUULIMPOBAHHBIX OOLIMTOB CBUHEW
B.1O. AeHuceHKO, T. M. Ky3bMWHA
BCepOCCMVICKMVI Hay'—IHO-MCC/\eAOBaTe/\bCKMVI HUHCTHUTYT F€HETUKN U pa3BeAEHUS
CeAbCKOXO039ACTBEHHbIX XnBOTHbIX PACXH, Cankt-lletepbypr, [lywkmnH
Calcium Fluctuation in Intracellular Depots of Intact and Devitrified Pig Oocytes
V.Yu. DeniseNko, T.1. KuzmiNna

All-Russian Scientific Research Institute of Genetics and Farm Animal Breeding of the Russian
Academy of Agricultural Sciences, St.-Petersburg, Pushkin, Russia

Co3nmaaue kproOaHKa TOHOPCKUX OOIMTOB MIICKOITATAO-
IIMX [TO3BOJIUT HHTCHCU(UIIUPOBATH BHEAPCHUE KIICTOUHBIX
PENPOAYKTUBHBIX TEXHOJIOTHIA B ONOMETUIIMHY Y )KHBOTHO-
BOJCTBO. DIIyKTyanus cofepKaHus KalbLnsi — HHIUKATOP
(YHKIIMOHATEHOTO COCTOSHUS OOIMTOB JKUBOTHBIX TPH
co3peBaHud in vitro [Kuzmina et al., 2007]. Llens HacTosIICH
paboTHI — Ha OCHOBE HHTHOMTOPHOTO aHAJI3a CCIIEIOBATh
ocBoboxaeHne Ca’" u3 BHyTpUKIETOYHBIX Aemno (BJI) Ha-
TUBHBIX U JCBUTPUPUITUPOBAHHBIX OOIIUTOB IIPH BO3JIEHCT-
Buu comatorponusa (CTI) u I'T®. Oouutsl, BbIIETICHHBIE
13 SMYHUKOB HA CTaIUH (POJUIHKYIISIPHOTO POCTa, BUTpUDH-
UPOBAII B COOTBETCTBUY C METOUKOMN, OTIMCAaHHOM paHee
[Aenucenko, Kyzpmuna, 2012]. KoHieHTpaumo Kajibuus BO
B/l uzmepsnu ¢ nmomompio xjgopreTparnukinaa (XTLI).
Oonutel uHKyOUpoBanu 5 muH npu 37°C B cpene [ronpoek-
Ko, coneprkarieit 40 MM XTII. diyopeceHInio KoMITIeKca
Ca**-XTL-membpana Bo30yxaajau pTyTHO# gammoi JIPIII-
250 M. [1ns BeiaeneHust Bo30ykaaromet (piyopecieHIInTo
JUTMHBI BOJTHBI ¢ MAKCHMYMOM Ha 390 HM IIPUMEHSIITH CBETO-
¢unbTpel CC u C3C, ¢utyopeciieHIINI0 PETUCTPUPOBATH Ha
JuHe BOMHBI 520 HM. VcXOnHYIO MOIYMSAIUIO OOLIUTOB
OLICHUBAJIH C TIOMOIIBIO BUTATBHOTO KpAaCUTENsI OpHiuInaH-
TOBOTO KpucTayumieckoro roxyoboro (BCB, «Sigma») u B
COOTBETCTBUH C OKPACKOH NIEIHIIN Ha ABE TPYIITBL: 3aBEp-
mmBIIME a3y pocra (OKpameHHAas 00IIa3Ma) U PacTyIie
OOLIUTHI (OTCYTCTBHE OKpacku). B paboTe ucmonab3oBamu
3aBepIIMBIINE (ha3y pOCTa OOIUTHI, HX BUTPHUPHUIIUPOBATIH
U TIOCJie OKpalIMBaHHUS BHOBb MHKyOmpoBamu ¢ BCB.
Oorura3zma JeBUTPUGDUIIIPOBAHHBIX 3aBEPIIUBIINAX CTAIUIO
pocta oonmToB mocie 3xco3uiuu ¢ BCB ocTaBanmack ok-
pauieHHOW. B HATHBHBIX OOIMTaX IIPU COBMECTHOM JIEHCT-
BuH CTI" B konrienTparwu 10 ar/mi u I'TO B KOHIICHTpaIu
10 MxM ¢ukcuposanu nepexo Ca** Mex1y pasIHIHbIMH
BJI, 0 ueM cBUIETENHCTBOBAIIO JOMOTHUTEIEHOE OCBOOOXK-
nenue Ca** u3 Bl npu coBmectrom aeiictBuu CTT u [ TO.
OcBoboxaenre Ca*" u3 B/l BBI3bIBAET pOCT KOHIIEHTPAIIMN
Ca?' B uToIuia3Me u o0ecrneynuBaet mpoxXoxaeHue Meito3a
[Santella et al., 1999]. lobaBneHue HHTMOMTOPA TOIUMEPH-
3a1y MUKpOTpyOouek Hokoazoma (10 MkM) OTMeHsIIO J10-
NOJHUTENBHOE 0cBOOOKaeHne Ca®t u3 Bl u coorBeTCT-
BeHHO nepemeinenne Ca** mexxay B/, ctumynupoBanHOe
coBMecTHBIM ActictBrueM CTT u I'T®. B oorurax nocie ne-
BuTpuduKannu npu cosmectHoM aevicteun CTT u I'TD
TaKXkKe HaOITFOIAIH OTIOJHUTEIbHOE 0cBOOOK IeHHe Ca’' n3
B/I oo1tutoB, 3 peKkT HHrHOUPOBaJICS HOKOAA30JI0M. Takum
00pa3oMm, B 00LIUTaX BUTPH(UKALIKS HE OKa3bIBAET BIMSHUS
Ha nepemeinenne Ca’>* Mexay pasnuunbiMu BJI, ctumy-
nupoBaHHOe coBMecTHbIM AeiictBueM CTT u I'T®.

Paboma evinonnena npu guuarcogoii noddepaicke
Poccuitickoeo ¢ponoa gpynoamenmanvbHuix UCCIe008aHUL
(npoexm ogpu-a 10-04-00389).
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Establishing a cryobank for mammalian donor’s oocytes
will allow to intensify the introduction of cell reproductive
technologies in biomedicine and animal breeding. Calcium
fluctuation is an indicator of functional state of animal
oocytes during maturation in vitro [Kuzmina et al., 2007].
The research aim was to study Ca* release out of intra-
cellular depots (IDs) of native and devitrified oocytes under
effect of somatotropin (STH) and GTF based on inhibitory
analysis. Oocytes isolated from ovaries at follicular growth
stage were vitrified according to the previously described
method [Denisenko and Kuzmina, 2012]. Calcium concen-
tration in IDs was measured with chlortetracycline (ChTC).
Oocytes were incubated for 5 min at 37°C in Dulbecco’s me-
dium containing 40 pM of ChTC. Fluorescence of Ca?*-
ChTC-membrane complex was excited with DRSh-250 M
mercury lamp. There were used light filters SS and ESS to
detect exciting fluorescence wavelength maximum at 390
nm. Fluorescence was recorded at wavelength of 520 nm.
Initial population of oocytes was assessed with vital dye
brilliant crystal blue (BCB, Sigma), and according with the
staining it was divided into two groups: completed growth
phase (stained ooplasm) and growing oocytes (without stai-
ning). Completed growth phase oocytes were used in the
research, vitrified and incubated again with BCB after their
staining. Ooplasm of devitrified completed growth stage
oocytes after exposure with BCB remained stained. In native
oocytes at a combined action of 10 ng/ml STH and 10 mM
GTF Ca* transition among different IDs was revealed, as
evidenced by additional Ca* release out of IDs at combined
action of STH and GTF. Release of Ca** out of IDs causes a
rise of Ca*" concentrations in cytoplasm and provides meio-
sis [Santella ez al., 1999]. Addition of polymerization inhibitor
of nocodazole microtubules (10 mM) avoided additional
release of Ca?" out of IDs and, accordingly, Ca*" transition
in IDs, stimulated by combined action of STH and GTF.
There was also observed an additional Ca?* release out of
IDs in oocytes after devitrification at combined effect of
STH and GTF. Effect was inhibited by nocodazole. Thus,
vitrification in oocytes does not affect the Ca*" transfer
between different IDs, stimulated by combined action of
STH and GTF.

This research was supported by the Russian Foundation
for Basic Research (project ofi-a 10-04-00389).
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McnoAb30BaHue HU3KOTemnepaTypHoro haktopa B Ae€4YeHUM
BOCMaAUTeAbHbIX 3a0oAeBaHnit AOP-opraHos
A.C. XyraBaes, M., AlEHKO, M.B. KAAALLIHMK
XapbKOBCKMI HaUMOHAAbHbIA MEAMUMHCKbIA YHUBEPCUTET
Use of Low Temperature Factor in Treatment
of Inflammatory Diseases of Otorhinolaryngology Organs

A.S. ZHURAVLYOV, M.1. YASHCHENKO, M.V. KALASHNIK
Kharkov National Medical University, Kharkov, Ukraine

CoBpeMeHHOE COCTOSHHE HAyYHO-TEXHUYECKOTO MPO-
rpecca OTKphIBAaeT IUPOKKE BO3MOKHOCTH JJIsl BHEAPCHUS
B IIPAaKTHYECKOE 3/]paBOOXPaHEHNE HOBBIX HU3KOTEMIIEpa-
TYpHBIX MeTO10B JieueHus. B JIOP-knnHuke XapbKoBCKOTO
HaIMOHAJIBHOTO MEAMLMHCKOTO YHUBEPCUTETA XOJIOM UC-
TIOJIB3YETCSI VIS JICUSHHUS pa3InIHbBIX (GopM pUHUTOB (257
YeJI0BeKa), pHHOCHHYCUTOB (132 uenoBeka), TOH3WLUINTOB
(179 uenoBek), ¢apunrutoB (352 yenoBeka), HOBOOOpa-
3oBaHuil JIOP-opranos (121 uenoBek). J[1s1 MOBBIIICHUS
a¢dextuBHOCTH NeucHus JIOP-3a00eBaHmi COBEPIICHCT-
BYETCs KPHOXMPYPrUUecKasi TeXHUKA, KOTOpasi afalTUpOBaHA
K OIpEAeNICHHBIM YCJIOBHSIM IPOBEICHHUS OMEPAaTHBHBIX
BMELIaTeNbCTB. B 4acTHOCTH, 3TO paboune HAKOHEYHUKU U
KOHCTPYKILIMHU aNIapaToB, KOTOPbIE MO3BOJSIOT YETKO U
OBICTPO PEryarpOBaTh IPOLECC 3aMOPAKUBAHUA-OTOTPEBA
(ITatrert Ne 49074 ot 12.04.2010; ITatent Ne 65345 ot
12.12.2011).

Hamu nipeasniosxeHs! ycTpoHCTBO ¥ METO/] BHY TPUITA3y -
HOTO KPHOPACIbUIEHHS, KOTOPBIN C YCIIEXOM HCTIONB3YeTCs
JUIS JIeUeHHs OOJIBHBIX C THOMHBIMH IPOIIECCaMH B OKOJIOHO-
COBBIX Ia3yXax, YTO paHEee CIUTAIIOCH IPSIMBIM IPOTHUBOIIO-
KazaHHEM JJIS HCTIOJIb30BAHMUS X0JIO/IA.

B Hacrosiee Bpemst U1 JIeUeHUS XPOHHYECKUX PUHOCH-
HYCHUTOB MBI YCHEIIHO KOMOMHHpPYEM HU3KOTEeMIepaTyp-
HBIH QakTop (KaK JIOKAITbHOE BO3IEHCTBUE) C METOJaMH Jie-
YeHHs, BIUSIOMIMMH Ha TOMEOCTa3 OpraHu3Ma B 1iesioM. [t
3TOTO MBI HCIIONIb3YEM BHYTPHUBEHHOE YIBTPa(HOIETOBOE
1 na3epHOe o0IydeHHe KpOBH | Apyrue. Takoe coderaHue
XOJIOIOBOTO METOJIa C JIeyeOHBIMH MPOIelypaMy, OKa3bl-
BAIOIIMMH MIMMYHOMOYJIMpYIOIiee BO3CHCTBIE Ha Opra-
HH3M, OKa3a0ch Harbosee 3¢ dexruBHbM ([Tatent Ne10071
ot 30.09.1996) 1 moaTOMy peKOMEHyeTCs sl PaKTU4eC-
KOT'O 37[paBOOXPAaHEHUS.

Jn1s1 ycKopeHus 3aKUBICHHS PaH H YITy4IlIeHHs KOCMETH-
4yecKoro 3¢ (HeKTa UCIOoNb30BaI KPHOKOHCEPBUPOBAHHBIE
npenapartsl: «Ilnarexc-xopuanbHeliy, «IInatekc-mnanenrap-
ueii» (MHI KuK HAH, HAMH u M3 Vkpaussr), KoTopble
CYLIECTBEHHO CTHMYJIHPYIOT perapaTUBHBIEC IMPOIECCHI
1 COKpAIAIOT CPOKH JICUCHUSI.
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The current state of scientific and technical progress
opens wide range of opportunities for introduction into
practical health care of novel low temperature methods of
treatment. In the otorhinolaryngology clinic of the Kharkiv
National Medical University cold is used for treatment of
various forms of rhinites (257 people), rhinosinusites (132
people), tonsillites (179 people), pharyngites (352 people),
neoplasms of otorhinolaryngology organs (121 people).
Cryosurgical equipment adapted for certain conditions to
carry out surgeries is modified to increase the efficiency of
treatment of the otorhinolaryngology diseases. In parti-
cular, there are operating adapters and constructs of devices
which allow to regulate freeze-thawing process (Patent of
Ukraine Nr. 49074 of 12.04.2010; Patent of Ukraine Nr. 65345
0f12.12.2011) accurately and quickly.

We have proposed the device and method of cryospray-
ing inside maxillary sinus cavity which is successfully used
for treatment of patients with purulent processes in perirhi-
nal cavities that was previously considered as a direct con-
traindication for cold usage.

Nowadays we successfully combine low temperature
factor (as local influence) with methods of treatment affec-
ting organism homeostasis of in a whole for treatment
chronic rhinosinusites. For this purpose we use intravenous
ultra-violet and laser radiation of blood and others. Such
a combination of cooling method with medical procedures
having immunomodulatory effect on organism, appeared
to be the most effective (Patent of Ukraine Nr. 10071 of
30.09.1996) and consequently is recommended for practical
health care.

Accelerated healing of wounds and improvement of
cosmetic effect were used for cryopreserved preparations:
Platex-Chorional, Platex-Placental (Interdepartmental Centre
of Cryobiology and Cryomedicine, Ukraine) essentially
stimulating reparative processes and reducing the treatment
terms.
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30epexeHHsI YOAOBIUMX rameToiTiB OPXiAHMX MPU HM3bKMX KPUTMUYHMX Temneparypax
P.B. IBAHHIKOB
Hauionanbhnii 6otaHiunni caa HAH Ykpainm, m. Kuis

Preservation of Orchid Male Gametophytes at Critical Low Temperatures
R.V. IVANNIKOV
National Botanical Garden of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

[IpuHIMIIOBA MOXIJIHMBICTh TPUBAIOr0 30epexeHHs
(epTHIBHOCTI 40JIOBIUMX raMeTo(]iTiB TPOIIYHUX Ta CYyO-
TPOTIYHUX OPXITHUX IPH TeMIieparypax Hrxkuux 3a 0°C Oysia
HAaMH [TOKa3aHa y MoIepe/HiX podoTax. 3 IiTepaTypHuX HKe-
pen BioMi HedMcelbHI myOJiKauii BiITHOCHO Kpio3oepe-
YKEHHS UJIKY JesikuX BuaiB opxinHux [Carvalho V.S., 2006;
Wagner A., 2008]. ABTOpH HaBOAATH CKJIaIHY, OaraTtoeTarHy
MPOLEAYPY MPOBOJKH IOJIIHAPIIB Yepe3 Cepifo pO3UHHIB
KpIOMPOTEKTOPIB, KA € KOLITOBHOIO 1 HE 3aBX/IH 3pyYHOIO
y MpakTH4Hii poOoTi. B poboTax, siki Ha ChOTO/IHI OITyOITiKO-
BaHi, 371€0UTBIIOTO HAETHCS PO MIOK [IHHUX Y KOMEPIIiii-
HOMY BiIHOIIICHHI BUJIiB Ta IX TiOpHIiB, HATOMICTb IIPEICTaB-
HHMKaM PiIKICHUX Ta 3HUKAaIOYHX BUIB yBara MpakTHYHO HE
TPHIISETHCS.

BiamoBigHO 10 BOr0 METOIO HAIIOI pOOOTH OYII0 Bij-
NPaLFOBAHHS IPOTOKOJTY IIPOLIELYPU TPUBAJIOTO 30epeKeHHs
NUJIKY OPXIJHUX, SKUH O CyMilliaB y co0i ITO3UTHBHI CTO-
POHHM KPiOTEXHOJIOTIH Ta BI/IHOCHY MMPOCTOTY TEXHIK HU3bKO-
TeMIIepaTypHOro 30epiraHHs MmoxiHapiiB opxigHuX. Sk
00’ €KTH i1 TaHOTO €Tamy JOCHiKeHHS HaMu Oy oOpaHi
pocimuu Paphiopedilum appletonianum (Gower) Rolfe n
Phalaenopsis sp. 3 konexnii HBC im. M.M. I'pummka HAH
VYxpainu. Pocimau P. appletonianum B npuponi aitodirty, a
OLBILIICTh MPeICTaBHUKIB pony Phalaenopsis Blume — tumo-
Bi emiiTu.

3i0paHuii THIIOK MOMILIAIHN Y CTieHiaibHI BiaJi is 3aMo-
POXYBaHHS Ha LETYIOInHI CTPiuky. [THITOK KOKHOTO 3 BUIIB
OyB PO3/IEHUII HAa KOHTPOJIbHY Ta €KCIIEPUMEHTAIbHY
rpymu. 3aMOpOKYBaHHsI TTOJIIHAPITB MPOBOAMIN Y PiIKOMY
a30Ti IUSIXOM IPSIMOTO 3aHypEHHS Biajlb y cynuHy Jproapa.
Excno3uttis 7 xB. [Ticis nporo Biaii moMimamg y TepMoc Ha
JIBO/ISTHY OaHI0, SIKUH MoTIepeTHH0 BUTPUMYBAJIN 100y B XO-
noameHIK kamepi (—18°C). B Tepmoci 3pa3kn 3HaXoAMIHCS
1 romuHy (Tig 9ac TPaHCIOPTYBAHHS), MICIA YOTO Biai
po3TamoByBan B xomoamibHil kamepi (—18°C). KorrponsHi
napTii MoiHapiiB MicIist PO3MOPOXKYBaHHS MEPEBIPSIINCS Ha
3IIATHICTH 110 3anniieHHst. ExcriepuMeHTanbHy naprito 30e-
piranu B XOJIOJMIBHHUKY 1 IOPIYHO, B CE30H KBITYBaHHS,
niepeBipsIM noJiiHapii Ha peprunbHicTs. [Tpu 36epiranti y
BiaTi i3 MOJIIHAPISIMU 3aBXKTU 10JaBajIi IPaHyJIHU Tiapodias-
HOro copOeHTy (cuiikaresb). OTpUMaHe B pe3yNbTaTi eKc-
MIEPUMEHTY HACIHHS MaJio HOpMaJIbHY MOpdoIIorifo i Oymo
BHCIisSIHE Ha )KUBHJIBHI cepenopuia MS. PO3BHTOK CisHIIIB
MPEICTaBHUKIB TOCITITHUX BUAIB 32 (PCHOJOTIYHIMH Ta
MOP(OIOTIYHIMH TTapaMeTpaMH He BiIPI3HIBCS BiJf HOPMHU.

TakuMm unHOM, Hamu Briepiie Oyiia po3podieHa npocra
1 e()eKTHBHA ITPOIIeTypa TPUBATIOTO 30epiraHHs YOIOBIIAX
rameTo(iTiB TPOITIKOI€HHUX OPXIIHUX, SIKY MOKHA BUKOPH-
CTOBYBATH SIK JUIsl HA3CMHHX BHJIIB, TAK 1 JJI1 TUTIOBHUX €Ii()iTIB.
BcraHnoBieHo, 1110, 3aCTOCOBYIOUH JJaHY METOJHMKY, MOXKHa
30epirati PepTHUIBHICTD HOIHAPIIB OPXITHUX HE MEHIII TBOX
POKIB.
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Principle possibility of long-term preservation of fertile
male gametophytes of tropical and subtropical orchids at
the temperatures below 0°C has been shown by us previ-
ously. There are known a few publications as for cryopreser-
vation of pollen of some orchids [Carvalho V.S., 2006;
Wagner A. 2008]. The authors present a complicated, multi-
stage procedure of pollinaria exposure in the series of
cryoprotectant solutions, which is very expensive and not
always suitable in practice. In the reports which have been
already published mostly the pollen of commercially valu-
able species and their hybrids is described, but the atten-
tion has not been virtually paid to the representatives of
rare and endangered species.

Therefore our research aim was to develop the protocol
of long-term preservation of orchid pollen, which would
combine the positive issues of cryotechnologies and rela-
tively simple techniques of low temperature preservation
of orchid pollinaria. We have chosen the plants Paphiope-
dilum appletonianum (Gower) Rolfe and Phalaenopsis sp.
from the collection of M.M. Gryshko National Botanical
Garden of the National Academy of Sciences of Ukraine.
Plants P. appletonianum in nature are lithophytes, and the
majority of the representatives of Phalaenopsis Blume are
typical epiphytes.

The collected pollen was placed into special freezing
vials and to celluloid bands. The pollen from each species
was divided into control and experimental groups. Pollinaria
were frozen in liquid nitrogen by a direct plunging of vials
into Dewar vessel. The exposure time was 7 min. After-
wards the vials were placed into thermal vessel on ice bath,
which was preliminarily kept in freezing chamber (-18°C).
In thermal vessel the samples were kept during 1 hr (during
transportation) afterwards the vials were located in freez-
ing chamber (—18°C). Control batch of pollinaria after thaw-
ing was checked for pollination ability. Experimental batch
was stored in refrigerator and annually in blossom season
the pollinaria were checked for the fertility. When storing in
a vial with pollinaria the granules of hydrophilic adsorbing
agent (silica gel) was always added. The obtained as a re-
sult of experiment seeds were of normal morphology and
was seeded onto nutrient medium MS. The developing seed-
lings of the representatives of species on their phenologi-
cal and morphological parameters did not differ from the
norm.

Thus we have for the first time developed a simple and
effective procedure of long-term preservation of tropico-
genic orchid male gametophytes which may be used both
for land species and typical epiphytes. It has been estab-
lished that using this method the fertility of orchid’s polli-
naria can be preserved up to 2 years.
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Moa6op 3phpeKTUBHLIX MPOTEKTOPHBIX CpeA
AASl KPUOKOHCEPBUPOBAHUS MULIEAUAAbHBIX TPHOOB
A.B. Kanterosa!, U.C. BaxuHckas', .M. Hosumk!, M.IN. BbICEKAHLIEB?

"MHctutyT mukpobmorormn HAH beaapycu, r. MuHck
HMHcTuTyT npobaem Kpuobuororum u kpuomeanumHol HAH YkpauHsl, r. Xapbkos

Selection of Efficient Protective Media for Cryopreservation of Mycelial Fungi
A.V. KANTEROVA!, I.S. VAZHINSKAYA!, G.1. Novik!, |.P. VYSEKANTSEV?
'Institute of Microbiology of the National Academy of Sciences of Belarus, Minsk, Belarus
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

KpuokoHcepBupoBaHre MULIEIHAIBHBIX TPHOOB, OTHO-
camuxcs K ponam Aspergillus, Penicillium, Fusarium,
Trichoderma, Trichothecium, Laetiporus, Inonotus, Paeci-
lomyces, Rhizoctonia, TIpOBOJWIN B )KUAKOM a3ore. B ka-
YecTBE KPHONPOTEKTOPOB Hcnoiab3oBamn JJMCO, 5% 06.;
riuuepodn, 10% 06.; makrosy, 10%; 10%-e obezxupenHoe
MoJoko. [Iepen 3aMopaxxiBaHHEM KyJIbTypbl BRIPAIIUBAIN
14 cyTok Ha cyciio-arape, 3aTemM o0pa3iibl BEIPOCIIETO MH-
LeJIHsl IOMEUIAIN B KPUOTIPOOUPKH C TIPOTEKTOPOM, BBIAEP-
uBasy 20 MUH 1 OBICTPO MOTPY>KaJTH B )KUAKHUI a30T. [Tocie
XpaHEHUs B Te4eHHEe 3-X CYTOK 00pa3iibl pa3MOpaKHBaIn
npu 37°C u onpeensiuiy IPOLEeHT BEDKUBAEMOCTH TPHOOB.
Kynerypstl ponoB Laetiporus, Inonotus, Paecilomyces co-
xpassuid 100% BbDKMBaEeMOCTb MPU UCIOJIb30BAHUU B Ka-
yectBe nporekTopos JIMCO, rmiepona u 06e3KUpEeHHOTO
mooka 1 ~90% B cityuae s1akTo3bl. bes ucnonp3zoBanus npo-
TEKTOPHBIX CPeJl BEBLDKUBAEMOCTh cocTaBiisiia He Oostee 80%.

Tako#t pe3ynbraT MOXKHO OOBSICHATH TE€M, UTO K POziaM
Laetiporus n Inonotus otHocsiTes adhniiodopoBsie nepe-
BOpa3pyLIAIONINE TPYTOBBIC TPHOBIL, U B Ta00paTOPHBIX yC-
JIOBUSIX, KaK IPABUIIO, IPUXOIUTCS pab0TaTh C MX MUIICTHEM,
PAacIIOJIOKEHHBIM B allMKaJIbHOM 30HE KOJIOHUM, B KOTOPOM
Tru(BI TOHKOCTEHHBIE I MEHEE yCTONYMBBIE K BO3ACHCTBHIO
cTpeccoBbIX (pakTopoB. OTHOCUTENHHO MpeACTaBUTENCH
TIPUMHUTHUBHBIX ()OPM THMHOACKOBBIX Ipu0O0B Paecilomyces
CIIETyeT OTMETHTb, YTO TU(bEI MUILIEINS Ha BCEH TOBEPXHOCTH
KOJIOHH TOHKHE U JIETKO TPaBMHUPYIOTCs. TakuM oOpazom,
KPHOKOHCEPBUPOBaHHE I'PHOOB 3THX TAaKCOHOMUYECKHX
rpymnn 6e3 IpOTeKTOPHBIX cpel HenenecoodpasHo. To, uro
IIPY UCTIOJIB30BAHUM TIIUIIEPOIIa, 00EIKUPEHHOTO MOJIOKA
u IMCO 3Tu KyJapTypbl MOJTHOCTBHIO COXPAHSIIN BBIKH-
BaeMOCTb, MO’KHO O0OBSICHUTh MAKCUMAJIbHOM JOCTYITHOC-
TBIO X MHIETHATBHBIX KIETOK IS KPHOIPOTEKTOPOB.
MukoduibHbIe HeCOBepILIEHHbIE I'PUOBI poaa Rhizoctonia
MMEIN HU3KHE TI0Ka3aTeIH BEBKUBAEMOCTH 0€3 HCTI0IB30-
BaHUSI [IPOTEKTOPHBIX CPET, XOTS CUUTACTCSI, YTO IPHOBI 3TOTO
POz OTIINYAIOTCS BBICOKOM KPHOYCTOIHYMBOCTEIO. Bo3MOX-
HO, 3a 14 cyTOK BBIpAIIMBAaHUS MHIEIHS HE HacTyHajia
JIOCTATOYHO 3peJtasi CTays €T0 PA3BUTHS, U BPEMsI KyJIBTHBH-
POBaHUS CIIEIOBAJIO YBEINIUTh. [IpOLIEHTHI BEDKHBAaEMOCTH,
MOITyYeHHBIC T TpUOOB ponoB Aspergillus, Penicillium,
Fusarium, Trichoderma, Trichothecium nipu BUCTIOTB30BA-
HUM BCEX BapUaHTOB KPHOIPOTEKTOPOB, UMEJHU OoJiee
BBICOKHE TT0Ka3aTeIH, 4eM Oe3 HUX.

B pesynbrare rccnenoBaHui MOXHO CIIENaTh BBIBOA, YTO
BCE IIPOBEPEHHBIE HAMU KPHOIPOTEKTOPHI OKa3alIHCh J10-
CTaTOYHO 3(h(HEeKTUBHBIMHU.

KpuoGMOROrIM

T.22,2012, Ne3

Cryopreservation of mycelial fungi belonging to the
genera Aspergillus, Penicillium, Fusarium, Trichoderma,
Trichothecium, Laetiporus, Inonotus, Paecilomyces,
Rhizoctonia was performed in liquid nitrogen. We used
DMSO, 5% v/v; glycerol, 10% v/v; lactose, 10%; 10%
skimmed milk in water as cryoprotectants. Before freezing
the cultures were grown for 14 days on wort agar, then the
samples of grown mycelium were placed into cryovials with
protectant, maintained for 20 min and rapidly plunged into
liquid nitrogen. After 3-day-long storage the samples were
thawed at 37°C and we determined the survival rate of fungi.
Culture of genera Laetiporus, Inonotus, Paecilomyces pre-
served 100% survival when using protectants such as
DMSO, glycerol and skimmed milk and ~90% in the case of
lactose. Without application of protective media the survival
was less than 80%.

This result may be explained by the fact that the genera
Laetiporus and Inonotus include aphyllophoral wood-
destroying Polyporaceae fungi and in the laboratory, as a
rule, we have to work with their mycelium located in the
apical zone of colonies where hyphae are thin-walled and
less resistant to stress factors. Concerning the representa-
tives of primitive forms of Gymnoascaceae fungi Paecilo-
myces we should note that hyphae of mycelium on the entire
surface of colonies are thin and slightly injured. Thus cryo-
preservation of fungi of these taxonomic groups without
protective media is unreasonable. The fact that when using
glycerol, skimmed milk and DMSO these cultures entirely
preserved the survival, can be explained by maximal availa-
bility of their mycelial cells for cryoprotectants. Micophil
imperfect fungi Rhizoctonia had low survival rates without
protective media, although it is believed that fungi of this
genus are highly cryoresistant. Possibly during 14 days of
growing mycelium sufficiently mature stage of its develop-
ment does not occur and the culturing time should have
been increased. The survival obtained for the fungi of the
genera Aspergillus, Penicillium, Fusarium, Trichoderma,
Trichothecium after using all the types of cryoprotectants
was higher comparing to the case of anbsent cryoprotec-
tants.

Basing on our study we can conclude that all tested
cryoprotectants were quite efficient.

problems
of cryobiology

Vol. 22, 2012, Ne3



MoaeAnpoBanme coAbBaTaUMM aMHUHOKUCAOT MOAUMEPHbLIMU
KPUOMNPOTEKTOPaMHU B YCAOBUSAX MACC-CMEKTPOMETPUYECKOro 3KCMnepumeHTa
M.B. Kocesmu', B.I'. 3osHMHA!, O.A. bopsik!, B.B. Yaroseu!, A.B. 3MHYEHKO?

'DU3NKO-TEXHMUECKMIA MHCTUTYT HU3KMX Temnepatyp um. b.M. Bepkuna HAH YkpauHbl, r. Xapbkos
HMHcTuTyT npobaem Kpuobuororum u kpuomeanumHol HAH YkpauHsl, r. Xapbkos

Modeling of Amino Acid Solvation by Polymer Cryoprotectants
under Mass Spectrometric Experiment Conditions
M.V. KosevicH!, V.G. ZosNINA!, O.A. Borvak!, V.V. CHAGOVETS', A.V. ZINCHENKO?
'B.I. Verkin Institute for Low Temperature Physics and Engineering
of the National Academy of Sciences of Ukraine, Kharkov
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

OnHOI#1 13 BaKHBIX (YHKLUI KPHOIIPOTEKTOPOB, IIPUME-
HSIOLTUXCA 11 KPUOKOHCEPBUPOBAHUS OMOIIOTHYECKHUX
MaTepHaJIoB, ABISETCA COXPaHEHUE CONbBATHON 000JI0UKH
OHMOMOIIEKYJI IPH HU3KUX TeMIepaTypax. st u3ydeHus mpo-
1iecca CoJbBATallUM HA MOJIEKYJISIPHOM YPOBHE IIEPCIIEK-
TUBHBIM SIBISIETCS METOJ] MAacC-CIIEKTPOMETPUH.

B nanHOM cO0OIIEHNY TPUBOIATCS PE3YIIBTATHI HCCIIe-
JIOBaHMS B3aUMOAEHCTBHS HaOOpa aMMHOKHCIOT (BaJIUH,
THCTU/IVH, JIN3HH, IPOJIMH, TPUIITO(AH, OPHUTHH, aciapari-
HOBasl ¥ TI[yTAMHHOBAsI KMCJIOTBI) C KPHOIIPOTEKTOPHBIMHU
COCMHEHUSAMH Ha OCHOBE OPTaHMYECKHX MOIMI(YUPOB —
I12T"-400 u oxcuaTHIIMPOBaHHbIH runepuH (O3I-5) — ¢ mo-
MOILBIO BTOPUYHO SMUCCUOHHOM U 3JIEKTPOPACTIBUIMTENb-
HOM Macc-CIEKTPOMETPUH.

B Macc-cnekTpax pacTBOPOB aMUHOKHUCIIOT B KUAKUX
nojuMepax ObUTH 3aperuCTPUPOBAHBI TMKH, COOTBETCTBYIO-
Me accolaTaM aMMHOKHCIIOT ¢ ouromepamu [191-400
n OOTI'-5. IlepeBox Hepa3pyILIEHHBIX HEBAJIEHTHBIX ACCOLHA-
TOB U3 XHIKOH B ra3oByI0 (ha3y B yCIOBUSAX Macc-CIIEKTPO-
METPUYECKOTO HKCIIEPUMEHTA SIBIISIETCS CBUAETENBCTBOM HX
CTAOMIIBHOCTH M YKa3bIBaeT Ha 3(p(HEeKTHBHYIO COTbBATAIINIO
AMHMHOKHCIIOT JaHHBIMHU HOIH3(HPaMH.

OOHapy>KeHO, YTO OTHOCHUTEIbHAsI MHTEHCHBHOCTbH acco-
LIMaTOB BBILIE JUIsI KOMIIJIEKCOB C aMUHOKHCIIOTAMHU € TUIIPO-
(UIBHBIMH U MOHHBIMHA OOKOBBIMH PaiMKaIaMH, a 3apsili0-
BOE COCTOSIHUE aCCOIIMATOB OMPEIEIISIeTCsl FOHHON (OpMOi
OOKOBBIX PA/INKAJIOB AMUHOKHUCIIOT. Tak, KATHOHHBINA TUCTH-
JUH (OPMHUPYET COJIbBATHBIC KOMILIEKCHI MPEUMYIIECT-
BEHHO B NIPOTOHUPOBAHHOH (opmMe, a acmaparuHoBas U
[Ty TaMHUHOBAs KUCIIOTHI — B JICIPOTOHNPOBaHHON (hopme.

CrpyKkTypHas opraHu3alys COJIbBAaTHbIX KOMILIEKCOB, 3a-
PETUCTPUPOBAHHBIX B MaCcC-CHEKTPOMETPUIECKOM JKCIIE-
pUMeHTe, ObUIa yCTaHOBJIEHA IyTEM MOJICJIIMPOBAHUS Me-
TOAOM MOJIEKYJIApHOI InHaMHUKH. KoMIbroTepHOE MOAEH-
POBaHHE ITOKA3aJI0, YTO CTAOMIIM3ALIHSI COTTbBATHBIX KOMILICK-
COB JIOCTUTAETCS 3a CUET 3aBUBAHUS NOTHI(PHUPHOH LETIOUKU
BOKPYT HOHHBIX TPYIIT aMUHOKHCIIOT. B KoMITIekcax ¢ ruzpo-
(hOOHBIMM aMHUHOKHCIIOTaMH TIOJIMMEpHas 1eTIo4Ka yiuep-
JKUBAETCS [IOCPEACTBOM BOAOPOJHBIX CBA3EH €€ KOHLIEBBIX
OH-rpynn ¢ 3apssKeHHBIMH T'PyHIaMU LBUTTEPUOHHON
(hOopMBI AMUHOKHUCIIOT.

JlaHHBIE O cONbBAaTAllMM OOKOBBIX PAIHMKAJIOB OJIUIO-
MepaMH Moa3(UPOB, MOTYyUSHHBIE Ha YPOBHE OTIEIBHBIX
AMHMHOKHCJIOT, MOTYT OBITh HCIIOJIb30BaHBI TPH MOZEIIHPO-
BaHMU B3aMMOJICHCTBHSI OEJIKOB C TIOJIMMEPHBIMHU KPUOIIPO-
TEKTOpPaMH.

KpuoGMOROrIM

T.22,2012, Ne3

One of the important functions of cryoprotectants, ap-
plied for biological material cryopreservation, is the keep-
ing of biomolecule solvate shell under low temperatures.
Mass spectroscopy is promising to study salvation proc-
ess at molecular level.

In this report there are shown the results of studies of
amino acids (valine, histidine, lysine, proline, tryptophan,
ornithine, aspartic and glutamic acids) interactions with cryo-
protective substances, based on organic polyethers: PEG-
400 and oxyethylated glycerol (OEG-5) using the seconda-
ry emission and electrospray mass spectrometry.

In mass spectra of amino acid solutions in liquid poly-
mers there were recorded the peaks, corresponding to amino
acid associates with PEG-400 and OEG-5 oligomers. The
transfer of undestroyed non-valent associates from a liquid
into gas phase under mass spectrometry experimental con-
ditions testifies to their stability and indicates to the effi-
cient amino acid solvation with these polyethers.

A relative intensity of associates was revealed to be
higher for the complexes with amino acids with hydrophilic
and ion side radicals, and a charge state of associates was
dependended from an ion form of amino acid side radicals.
Thus, a cation histidine forms the solvation complexes
mostly in a protonated form, but the aspartic and glutamic
acids do in a deprotonated one.

Structural organization of salvation complexes, recorded
in mass spectrometry experiment, was established by mo-
deling with molecular dynamics method. Computer modeling
demonstrated the stabilization of salvation complexes as
achieving due to the polyester chain curving around ion
groups of amino acids. In the complexes with hydrophobic
amino acids a polymer chain is held by hydrogen bonds of
its end OH-groups with charged groups of amino acid zwit-
terionic form.

The data about the side radical solvation by polyether
oligomers, obtained at the level of certain amino acids, may
be used for modeling protein interactions with polymer
cryoprotectants.
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Tunbl cTpaTernii XOAOAOBBIX aAanTaUMi Y HACEKOMBIX,
ooutatoumx B LleHTpaabHON AKyTum
H.I. An
UHcTuTyT bruororndeckmx npobaem kpuornto3oHsl CO PAH, r. Skytck
Types of Cold Adaptation Strategies in Insects Inhabiting Central Yakutia
N.G. Li

Institute for Biological Problems of Cryolithozone of Siberian Branch
of the Russian Academy of Sciences, Yakutsk, Russia

Teorpaduyeckoe pacrpe/iesieHre THIIOB CTPaTeruii Xomo-
JIOBBIX aJjaNTalliii y HACEKOMBIX — CJIa00M3yIEeHHBII BOIPOC
[Chown et al., 2001]. B paHHUX HCCIIeIOBAHUSX OBLIO ITOKA-
3aHO, YTO TOJIEPAHTHOCTH K 3aMEP3aHHUIO SBIIAETCS, BO3MOXK-
HO, HanboJIee YCIeHOM cTpaTerueil B KOHTHHEHTaIbHbIX
apKTHIecKux obmacTsx [Zachariassen, 1985; Duman 1991].
HecMmotps Ha cypoBbIi Kiumar, gayHa u ¢uiopa SAxyTuu
XapaKTepU3yIOTCsl 3HAYUTEINEHBIM OMOpa3HO00pa3ueM, CBU-
JICTENTLCTBYIOIEM O BHICOKOM a/IalITallNOHHOM ITOTCHIIHAIe
OPTaHU3MOB, OOUTAOIINX B JaHHOI 001acTH. Okomo 9 000—
10 000 BuOB, ONIMCAaHHEIX B 3HTOMO(ayHe SKyTHH, aanTi-
POBaHBI K UCKIIOYUTEIBHO CYPOBBIM KIMMAaTHYECKUM
ycnosusaM [ Vinokurov, 2000]. L{ensro HACTOSIIETO HCCIIE0-
BaHMS SABISIIOCH ONPE/IeNICHNE TUIIOB CTPATET Uil XOJI0A0BBIX
ajianTanuii, KOTopbIe MO3BOJSAIOT HACEKOMBIM SIKyTHH BEDKU-
BaTh Ha XOJIOZE.

Twurm cTparerny XoJa0A0BbIX aiaNTalMi ObLT OIIpeaeIeH
Ha OCHOBAaHUM M3MEPEHHUS TEMIIepPaTyphl HX 3aMep3aHHs,
Kak 3To omucano panee [Gehrken, 1984]. XXusnecmoco6-
HOCTb HACEKOMBIX ITOCTIE 3aMOPaKMBAHUS B TA00OPAaTOPHBIX
YCIIOBHUSIX OLIEHNBAJIACH IO UX CIIOCOOHOCTH KOOPIMHUPO-
BaHHO NepeBUrarhest B Tedenue 30 MUH. Y KyKOJIOK U ITyTia-
pHEB TaHHBIN TTOKA3aTeNb OI[EHUBAJICS 10 CKOPOCTH HX JbIXa-
Hus ipH 20°C ¢ TOMOIIBIO CTEKIITHHOTO PECTTMPOMETPA 10
MeTOAy, onrcanHoMy DHrenbManoM [ Engelmann, 1963].

Hacrosiue uccienoBanus moKa3aiH, YTO OOJBITHHCTBO
XOJIOZ0Y CTOWYMBBIX HACEKOMBIX B SIKyTHH pa3BUBAIOT CTpa-
TETHI0 MOPO30YCTOMYMBOCTH. U3 28 Hccie10BaHHBIX BUIOB
93,3% ObIITM MOPO30TOJIEPAHTHBIMH U TOJIBKO 6,7% ObUIH
MOpPO304yBCTBUTENbHBIMU. Tpu Buna, Cossus cossus, Pieris
rapae m Acanthocinus aedilis, OTHOCATCS K HAaCCKOMEBIM,
KOTOpBIE CITOCOOHBI K CMEHE CTPATErMH aAaNTalluy B 3aBH-
CHMOCTH OT KJIMMaTH4YeCcKHX ycioBuid. Tonbko 18a Buza, Rha-
gium inquisitor n Apalete Psi [Hancen, 1978], Ob111 kBanu-
(ULIKPOBaHBI KAK MOPO304YBCTBUTEIBHBIE C BBICOKOI CITO-
COOHOCTBIO K IepeoxiaxaeHuto. [lokazano, 4To HaceKOMBbIE
IPORYIIMPYIOT BHICOKOIIOTCHLIUAIBHbIE JIBAOHYKICHPYIO-
M€ areHTHl M YMEpPEeHHbIe KOHIICHTPALUH IOJIHOJIOB.
Jpyroii MexaHu3M (Jeruaparays) Obl1 0OHApYKEH Y TpexX
BHJIOB IIPH OIICHKE B3aWMOCBSA3H MEXIY COICpKaHHEM
BOJIBI 1 JINIIMJIOB B X OpPraHU3Me B 3UMHUI ITEpHO/I.

KproGmOROrM

T.22,2012, Ne3

Geographic distribution of cold adaptation strategies'
types in insects has been poorly studied issue (Chown et
al,2001). In early studies it has been shown that tolerance
to freezing is probably the most successful strategy in the
continental Arctic regions [Zachariassen, 1985; Duman
1991]. Despite the harsh climate, Yakutia fauna and flora are
characterized with significant biodiversity, indicating to a
high potential for adaptation of organisms living in this
area. About 9,000—10,000 species described in Yakutia ento-
mofauna are adapted to extremely harsh climatic conditions
[Vinokurov 2000]. The purpose of this study was to deter-
mine the types of cold adaptation strategies allowing the
Yakutia insects to survive cold.

Type of cold adaptation strategy was determined by
measuring the temperature of freezing, as described pre-
viously [Gehrken, 1984]. Insect viability after freezing in
laboratory conditions was assessed by their ability to move
in a coordinated manner for 30 min. In pupae and puparia
this index was assessed by their respiration rate at 20°C
with a glass respirometer by the method described by Engel-
mann (Engelmann, 1963).

The present study showed that the majority of cold resis-
tance insects in Yakutia developed cold resistant strategy.
Among 28 studied species 93.3% were cold tolerant and
only 6.7% were cold sensitive ones. Three species, Cossus
cossus, Pieris rapae and Acanthocinus aedilis, are referred
to the species capable to change the adaptation strategies,
depending on climatic conditions. Only two species, Rha-
gium inquisitor and Apalete Psi (Hancen, 1978), were clas-
sified as cold sensitive with a high potential for hypothermia.
It is shown that the insects produce high-potential ice nuc-
leating agents and moderate concentrations of polyols.
Another mechanism (dehydration) was found for three
species on the basis of evaluating water content and lipids
in their organisms in winter period.
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Touka nepeoxAaxkaeHusi U cneunduyeckas AbAOHYKAeUpYIoWasi akTMBHOCTb Kak
napameTpbl OLEHKU MOTEHUMAAA XOAOAOYCTOMYMBOCTU HACEKOMbIX
H.T'. An
UHcTuTyT bruororndeckmx npobaem kpuornto3oHsl CO PAH, r. Skytck
Supercooling Point and Specific Ice Nucleating Activity
as the Parameters for Evaluating of Insect Cold Hardiness Potential
N.G. Li

Institute for Biological Problems of Cryolithozone of Siberian Branch
of the Russian Academy of Sciences, Yakutsk, Russia

Touka nepeoxmaxaenns (TI1) BaxHa TS OTMCAHUS CITO-
COOHOCTH BHJIOB MTEPEKUBATHh 3aMOPaXKHBAHKE, HO ¢ 3Ha-
YEHHUE KaK MPOrHOCTUYECKOI0 NapaMeTpa BbIKUBAEMOCTH
IIPY 3MMOBKE, WJIH B OIICHKE BEPOSTHOCTH BEKUBAHUS TOTO
WM MHOTO BUJIa B HOBBIX YCJIOBHUAX B MECTaX MX 3UMOBKH,
orpanuueHo [Turnock and Fields, 2005]. B HacTosimem
HCCIeI0BaHUY Ha ABYX BUAAX X0JIO0YCTOMYMBBIX HACEKO-
MBIX, oOuTaromux B LleHTpansHOM SIKyTHH, TOKa3aHO, 9TO
MMEHHO cTieriduyecKas JbI0OHYKICHPYIOIIas aKTHBHOCTB,
a He TII noykHa UCIIOIB30BATHCA IS OLICHKH [TOTEHIIMAIIA
XOJIOJIOYCTOMYHUBOCTH Y HACEKOMBIX.

HccnenoBanusa NpOBOAMIUCH HAa aKKIMMHPOBAaHHBIX
K KOMHaTHOU TeMIeparype ryceHuuax Aporia crataegi u
CE30HHO-aKKJIMMHUPOBAaHHBIX XKyKax Upis ceramboides. TI1
TYCEHUI U3MEPSUIH C IOMOILIBI0 TOHKOW M€/Ib-KOHCTaHTaHO-
BOM TEpMOIIaphI, TOMEIIEHHOH OJIM3KO0 K CYyXOH MOBEPXHOC-
TH TeNa.

WHnnpanmio KpucTaIn3aliy BbISIBIISUTH KaK BHE3AITHOE
TOBBILICHUE TEMIIEPATYPBIL, CBI3aHHOE C BBIJICIICHUEM TEILIA
OT *UJKOCTH TeJa, IPEeBpaLatolLeics B JIe, a caMasi HU3Kast
TeMIIEpaTypa, 3aperucCTPUPOBAHHASI 10 TIOBBILICHUS TEMIIE-
patypsl, 6buta mpuHsTa 3a TI1. Crenuduieckyro JbI0HYK-
JICUPYIOLYI0 aKTUBHOCTb TeMOJIMM(bI HACEKOMBIX OTpeie-
JISUTH M30BOJIFOMETPUUYECKUM ITyTEM pa3BelieHHs oOpasia,
KOTIa KaKIBIi 0Opasel] pa30aBIsuIv C OTHUM U TEM JKe KOd(-
(UIIEHTOM pa3BeICHNS, HCTIONB3Y s OJIFH U TOT K€ 0A30BbIiA
pacTBOp. DTOT MeTOJ OBLT BIIEPBEIC IIOAPOOHO OMUcaH Za-
chariassen u coasr.

JlanHbIe uccienoBaHus NOKa3bIBAIOT, UTO, MOCKONBKY TI1
3aBUCHUT OT TaKUX (PaKTOPOB, KAK KOHILIEHTPALIUSI [TOJIMOJIOB B
remoiuMde, oHa MOXKET OBITh 3UMOW HIDKE, YeM BECHOM.
TeMm He MeHee, Ka4eCcTBO MpoIiecca JIbI000pa30BaHHUS BBIIIIE
Yy 3MMHHX HAaCE€KOMbIX. McToleHne Moanoa0B BECHON IpH-
BoauT K yBenuueHuto T11. B ommuume ot ocenu, xorna yBe-
snnyenue TII cBsA3aHO ¢ pa3BUTHEM X0JIOA0YCTOWYUBOCTH,
BeceHHUe u3MeHenus TIIy a3Toro xxyka npoucxoar OJIHO-
BPEMEHHO C MOTepel X0J0J0yCTOMYUBOCTH. MI3MeHeHus
(U3NYIECKUX ¥ XUMIYECKUX MApaMETPOB B AKKITHMHPOBaH-
HOM K Terury remonnMbe 4. crataegi ObLTH TaKXKE CBA3AHBI
c yBenuueHueM T11 Ha 5-i neHp akkiuManuu. XoTs TerioBast
aKKnIuManus A. crataegi mHAynupyetr nosbimenue TII,
HyKJIeAIus JIbJa MPH 3TOW TemIepaType Oblja HEeCHeIlH-
(bUYHOM U TO3TOMY, BEPOSITHO, HE IMeEJIa aTallTHBHOTO 3HAa-
YEHHUSL.

HUrax, TerioBas akKiIMMaLus CONPOBOXKIAETCA aarTUB-
HOM moTepeil HyKJIeaTOpoB JibAa (XOTs OCTAIOTCS Clydai-
HBIE), CBSI3aHHOH C MaICHUEeM TIOTEHIIMAJa X0JI0I0YCTOYH-
BOCTH y HaCEKOMBIX. Takum 00pa3zoMm TeMIiepaTypa Hykiea-
MU caMa 110 ce0e He OTpakaeT MPOLEcC JIbI00pa3oBaHU
Yy HaceKOMBIX, TOJIEPAHTBIX K 3amep3aHuto. [Toxoxe, 4yTo
TOJBKO MPOQIITb AKTHBHOCTH JIBJOHYKJICAIIUN MOXKET CJIe-
JIATh JIbJOHYKJICAIIHIO TeMOJIMM(BI OCHOBHOM YEPTOM MPO-
11ecca X0JIOI0BOH aanTalluu.

KpuoGMOROrIM

T.22,2012, Ne3

The SCP is a useful parameter for describing the ability
of species to survive freezing but its value as a predictor of
overwintering survival, or in estimating the probability of
a species surviving under new conditions in their overwin-
tering habitats, is limited [Turnock and Fields, 2005]. The
present study on the two freeze-tolerant insects inhabiting
central Yakutia, shows that a specific ice nucleating activity
rather than SCP should be used for evaluating of insect
cold hardiness potential.

The studies were carried out on room acclimated cater-
pillars Aporia crataegi and seasonal acclimatized beetles
Upis ceramboides. The supercooling point (SCP) of the
caterpillars was measured by using a thin copper cons-
tantan thermocouple placed in close contact with the dry
body surface. Initiation of freezing was detected as a sudden
temperature increase due to the release of heat of fusion
from body water being transformed to ice, and the lowest
temperature recorded prior to the temperature increase was
taken as the SCP. Specific ice nucleating activity of the
insects hemolymph was determined by isovolumetric
techinique of sample dilution at which each sample was
diluted by the same factor from the same stock solution.
This method was first described in detail by Zachariassen
etal.

Present studies show that because the SCP is influenced
by such factors as polyol concentrations in the hemolymph,
it can be lower in winter than in spring. Nevertheless, the
quality of ice nucleating process is higher in winter insects.
The depletion of polyols in the spring causes increase of
SCP. Unlike in the autumn, when an increase in SCP is
associated with development of freeze tolerance, spring
changes in SCP for this beetle occur simultaneously with
the loss of cold tolerance. The changes in the physical and
chemical situation in the warm acclimated A.crataegi
hemolymph were also correlated with an increase in SCP by
the 5" day of acclimation. Although warm acclimation of
A. crataegi induces an increase in the SCP, ice nucleation
at this temperature was non-specific and therefore likely
had no adaptive importance.

Hence, warm acclimation is accompanied by a loss of
adaptive ice nucleators (although incidental ones remain),
associated with a drop in the cold hardiness potential of
the insects. Thus, the nucleation temperature (SCP) itself
does not reflect the character of ice nucleating process in
the freeze-tolerant insects. Only the profile of ice nucleating
activity seems to determine the ice nucleation in the
hemolymph as a feature of cold adaptation process.

problems
of cryobiology

Vol. 22, 2012, Ne3



McnoAb3oBaHMe CUMCTEMbl CMTHAAM3ALMKM YPOBHS >KMAKOIO a30Ta AAS ONTMMMU3ALUK
YCAOBMI XpaHEHUS OMOAOrMYECKOro marepuasra B HM3KOTemneparypHOm OaHke
A.H. Oserko, M.N. Trowesom, B.B. YnmxEeBckmm
MHCTUTYT npobaem Kpnobuorormu mu kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Use of Liquid Nitrogen Level Alarm System to Optimize Conditions of
Biological Material Storage at Low Temperature Bank
A.N. Overco, M.I. GROSHEVOY, V.V. CHIZHEVSKY

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

B nuskoremnepatypuom 6anke (HTD), Hapsany ¢ Hayd-
HBIMH 33Ja9aMH OTHOCHTEIHHO 3aMOPaKUBAHUS KUBBIX
00BEKTOB, BO3HUKAIOT HAyYHO-TEXHUICCKIC 3aJa4H IIPaK-
THUYECKOTO XapaKTepa Mo 00eCIICUSHHIO ITOTHOIIEHHOTO Xpa-
HEHUS KPHOKOHCEPBUPOBAHHBIX OHOOOBEKTOB.

JJ1s OITUMH3aIIH YCIIOBHIA XpaHESHUS OMOJIOTHYECKOTO
Matepuana B HTB ncnone3yercs aBToMaTH3UpOBaHHAS CHC-
TeMa KOHTPOJISl TEMIIepaTypbl U YPOBHS JKUIKOTO a30Ta B
kpuoxpanmimnax — CKK-1. Ognako, coriacHO periaMeHTy
PpaboThL, pH NPOBEICHNH 3aIIPABKH XPAHUITHIL OaHKa XJIa 10~
HOCHTEJIEM, JIJaHHasl CHCTeMa JIOJDKHA OoTKiIodaThes. [lo-
3TOMY I€IeCO00pa3HO CO3AaTh M UCIOIB30BATh CHCTEMY
CUTHaJIM3AIUK a30THOTO ypoBHS (CAY), 3amadeii KoTopoi
SIBISUTIOCH OBI OTCIICKUBAHUE YPOBHS KHIKOTO a30Ta B KPHO-
XPpaHIWIUINAX HEMOCPEICTBEHHO B IIPOIIecCe 3alPaBKH.

Hawmu pazpaboran CAY, npuHINT H3MEPEHHS KOTOPOTO
OCHOBaH Ha OTJINYHH 3PPEKTHBHOCTH OTBOJIA TEILIA KU~
KOCTBIO U Ta30M. MI3BECTHO, UTO IPH MTOTPY>KEHUU TEPMOpe-
3WCTOpa B )KUIKHAW a30T €ro TeMmeparypa OBICTPO CHU-
skaetcst 10 —196°C. B T0 sxe BpeMs Ipu HaXOXKJICHUH B TIapax
a30Ta TeMIiepaTypa JaT4MKa MOBBIIIAETCS, a €0 COIPOTHB-
JICHUE CHIKAETCS.

[prbOp COCTOMT U3 KOHTPOJILHOTO OJIOKA CHAPYIKU KPHO-
XpaHWINIIA U METAININYECKOU pelKU, B KOTOPOU paBHOMEp-
Ho pa3melteHbl 10 qarunkos. Peiika ¢ gaTyMkaMu yCTaHOB-
JIeHa MKy BHYTPEHHEH CTEHKOW XpaHUIIHIIA ¥ IIOBOPOT-
HBIM CTeJIIaKoM. J[aHHBIN BapHaHT pa3MEIICHUS JaTINKOB
HE MEIIAeT PH paboTe ¢ ONOMAaTepHaIoM, a TAKXKE HE TTOB-
pekaaeTcs pH 3aIpaBKe.

CoctostHEE (TTap/>KUAKOCTH ) KaK0TO JaTdhKa 0TOOpa-
JKaeTcsl CBETOAUOIOM Ha KOHTPOJIBHOM OJIOKe, CBEUCHHE
JI0/1a yKa3bIBAeT Ha TO, YTO COOTBETCTBYIOIINI JATYHK Ha-
XOIUTCA B )KUAKOCTH. B pe3ynsrare Ha KOHTPOJIBHOM OIOKe
CBETOAMOIaMH 0TOOpa’kaeTcs HAIlOTHAEMOCTh XPaHUIIHIIA
c maroM 10% ot o011eli EMKOCTH XpaHUIIUIIIA.

BrenpeHre qaHHOM cHCTeMbl CUTHAJIM3ALUMHU BO BCEX Xpa-
HUIHIAX 0aHKa MMO3BOJIUT KOHTPOIUPOBATH MPOIECC 3a-
MIPaBKU KPHOXPAHUITUIIL YKUIKIM a30TOM, a TAKXKE OOJIETIUT
u obe3omacuT paboTy oreparopa.

KproGUOROrAM

T. 22,2012, Ne3

At low temperature bank (LTB) along with scientific
tasks as for freezing of living objects there are appeared the
R&D tasks of practical character on providing the integral
storage of cryopreserved biological objects.

To optimize the storage conditions of biological material
in the LTB there are used the automated system of tempe-
rature and liquid nitrogen level control in SKK-1 cryotanks.
However, according to the exploitation protocol when per-
forming filling in of the tanks with cooling agent this sys-
tem should be turned-off. Therefore it is expedient to create
and use the nitrogen level alarm system (NLAS), the task of
which would be the tracing the liquid nitrogen level in cryo-
tanks directly during the filling.

We have designed the NLAS the operating principle of
which is based on the difference of efficiency of heat transfer
in liquid and gas. It is known that when plunging the thermal
resistor into liquid nitrogen its temperature reduces rapidly
down to —196°C. At the same time being in nitrogen vapors
the gauge temperature increases and its resistance reduces.

The device consists of the control block outside the
cryotank and metal strip wherein 10 gauges are evenly set.
The strip with gauges is adjusted between the inner wall of
the depot and revolving shelves. This variant of gauges
location does not interfere when working with biological
materials as well as is not damaged during filling.

The state (vapor/liquid) of each gauge is shown by light
diode at the control block, diode lightening means that cor-
responding gauge is in liquid. As a result at the control
block the fill rate of the tank (each light diode corresponds
to the 1/10™ of the depot filling capacity) is shown.

Introduction of this alarm system in all the tanks of the
bank allows the control of the filling process of cryotanks
with liquid nitrogen and also will facilitate and make safer
the operating person work.
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McnoAb3oBaHue MPOTOKOAOB KPMOKOHCEPBUPOBAHUSI C KOHTPOAMPYEMbIMM
CKOPOCTAMM OXAQKAEHUSI-HArPeBa AASl KA€TOK MHTEPCTULMS B3POCAbIX KPbIC
A.B. I'axomos, T.M. T'yruHa, I A. Boxok, A.A. KUPHAIOK
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Use of Cryopreservation Protocols with Controlled
Cooling-Heating Rates for Adult Rat Interstitial Cells
A.V. PakHomov, T.M. GurINA, G.A. BozHok, A.L. KIRILYUK

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

CKOpOCTH OXJIQXKICHHS M HarpeBa SBISIFOTCS OTHUM H3
pemaronmx pakTopoB KPHOKOHCEPBUPOBAHNS, OKa3bIBaO-
IIMX BIMSIHUE Ha )KU3HECTIOCOOHOCTD KJIETOYHOH CyCIIEH3UN
1 COXPaHHOCTh (PyHKIIMOHAJILHOM CHOCOOHOCTH CTEPOUI0-
TeHHBIX KJIeToK. KpnoOuonmoruueckue ucciaeToBaHus Ha-
IPaBJICHBI HA TOMCK ONTUMAIBHOTO COYETaHUS CKOPOCTEH
OXJIAKICHHUSI-HAarpeBa Ui pa3padOTKH PeKIMOB 3aMOPaKH-
BaHUSI-OTTaNBaHMs, TO3BOJIIONINX MAKCUMAIEHO COXPAHNUTD
TOPMOHOTIPOAYLUPYIOIIYIO COCTABIISIONYI0 TECTUCOB —
kietok Jletinura.

Lenp nanHON paboThI — HccienoBath 3¢ (HEeKTUBHOCTh
IPUMEHEHHSI TIPOTOKOJIOB KPHOKOHCEPBUPOBAHUSA C KOHT-
POTUPYEMBIMH CKOPOCTSAMHU OXJIQKICHHS-HAarpeBa B TEM-
TIepaTypHbBIX HHTEpBallax, CBI3aHHBIX C (pa30BBIMHU IpeBpa-
LIEHUSAMH, JJIs KJIIETOK HHTEPCTHIHS B3POCIIBIX KPBIC.

MeTonoM TepMOIUTaCTHYECKOH JedopManun orpesae-
JIEHBI TeMIIepaTypHbIe MHTEPBANBI (Ha30BBIX Mpeodpas3o-
BaHUU NI KpuoszamuTHOTo pactBopa (10%-ii pacTBOp
JAMCO na cpezne 199 ¢ 20 MM Hepes), ucrons3yeMoro npu
KPUOKOHCEPBHPOBAHNN KJIETOK WHTEPCTHUIMS TECTHCOB
B3POCIBIX KPBIC, @ UMEHHO: KPUCTAJUTN3aNNs (TUIABICHUS)
OCHOBHOM MacChl JIbJ1a, KpUCTAIM3AIN (TIaBJICHNS ) CMECH
9BTEKTHYECKON KOHIIEHTPAINHU pacTBOpa KPHOIPOTEKTOPa,
KpHCTAIIH3anuys (TUIaBJICHIS ) 9BTEKTUKH PACTBOPUTEIIS HA
OCHOBE KYJIETypaJIbHON CPEJIbl, a TAK)Ke PEKPUCTAILIH3AINS
nepex COOTBETCTBYIOIIMMH MPOLeCCaMU IIABIICHUS Ha
JTarne HarpeBa. 3aMOpa’KMBaHUE U OTTaMBaHUE 0Opa3IoB
OCYIIECTBJIUIN B IIPOTPaMMHOM 3aMopakuBarene «Cryo-
son», KOMOMHUPYs BbIcokne (20 rpax/MHH) U HU3KHE
(1 rpax MHMH) CKOPOCTH OXJIaXKICHHUSI-HArpeBa B YKa3aHHBIX
TEeMIIepaTypPHBIX HHTepBajiax. B kauecTBe KOHTPOJIS HCHIOIb-
30BaJIM OTTauBaHue oOpa3ioB Ha BoasHoW O0ane 40°C. Tlpu
aHAJIM3E PE3YJIBTATOB ITOICYUTHIBAIIM COXPAHHOCTH KOJIMYECT-
Ba KJIETOK IOCJI€ KPHOKOHCEPBUPOBAHUS, a TAKXKE KOJIH-
YECTBO KJIETOK C HETIOBPEXKACHHOM KIIETOUHOH MeMOpaHOH
B 3aBUCUMOCTH OT Bapualluii CKOPOCTEN OXJIaKICHUsI-Ha-
rpeBa B TeMIIEpaTypHbBIX MHTEpBaiax (a3oBbIX peoOdpa3oBa-
HUM.

BriepBrie pa3paboraH eAMHBINH MPOTOKON 3aMOPAXKHU-
BaHU-OTTAaUBAHUS, IPETyCMaTPUBAIOIINH OIIpeIeTICHHOE
COUYETaHHE BHICOKMX M HU3KHUX KOHTPOJIMPYEMBIX CKOpOCTEH
OXJIXK/ICHUSI-HArPeBa B YKa3aHHbBIX TEMIIEPATyPHBIX HHTEP-
BaJIax. DTOT ITPOTOKOJI IO3BOJIMII IIOTYyYHUTh BEICOKHE MTOKa3a-
TEJI COXPAHHOCTH M (DYHKIMOHAILHOW aKTHBHOCTH Kak
KJIETOK 00miei cycnensuu (56,7%), Tak ¥ COXpaHHOCTH OT-
JeTBHOM monymsuy — Kietok Jlewmura (78,7%).

BcnenctBue nckiroueHus cyObEeKTHBHOTO (hakTopa Ipu
OTTauBaHHUH KJIETOYHOM CYCIIEH3UU Ha BOASHOI OaHe, mouy-
YEHHBIC PE3yIbTaThl HUMEIOT XOPOIIYI0 TOBTOPSIEMOCTD.
IIpennoxeHHas METOANKA UIMEET YHUBEPCAJIbHBIN XapaKTep
1 MOXKET OBITB HCIIOJIb30BaHA BHE 3aBUCHMOCTH OT BHa OHO-
00BEKTa ¥ COCTaBa KPHO3ALIUTHOM CPe/Ibl ISl KPHOKOHCEP-
BUPOBAHMS PA3INYHBIX BU/IOB KIIETOK.

KpuoGMOROrIM

T.22,2012, Ne3

Cooling and heating rates are essential factors in cryo-
preservation, affecting the cell suspension viability and
preservation of functional capability in steroidogenic cells.
Cryobiological researches are aimed to find the optimal
combination of cooling and heating rates for designing the
freeze-thawing regimens, enabling the maximum preservation
of hormone-producing component of testes, Leydig cells.

The aim of this research was to investigate the appli-
cation efficiency of cryopreservation protocols with the
controlled cooling-heating rates within temperature inter-
vals, associated with phase transitions for interstitial cells
of adult rats.

Using the thermoplastic deformation method we deter-
mined the temperature intervals of phase transitions for
cryoprotective solution (10% DMSO in medium 199 with
20 mM Hepes), used for cryopreservation of testicular inter-
stitial cells of adult rats, such as: the crystallization (melting)
of the bulk ice mass, crystallization (melting) of mixture of
eutectic concentration of cryoprotective solution, the crys-
tallization (melting) of solvent eutectics, based on culture
medium, as well as the recrystallization before following
processes of melting at heating stage. The samples’ freeze-
thawing was carried-out with the programmable freezer
Cryoson, by combining high (20 deg/min) and low (1 deg/min)
cooling-heating rates within the mentioned temperature
intervals. As the control we used the samples’ freeze-thawing
in 40°C water bath. When analyzing the results obtained
we calculated the preservation of cell number after cryopre-
servation, as well as the number of cells with intact cell
membrane, depending on variation of cooling-heating rates
within temperature intervals of phase transitions.

For the first time there was designed the universal freeze-
thawing protocol, providing the certain combination of high
and low controlled cooling-heating rates within the men-
tioned temperature intervals. This protocol enabled the
obtaining of high indices of viability and functional activity
for both cells of total suspension (56.7%) and the survival
of certain population, i. e. Leydig cells (78.7%).

The obtained results are of good reproducibility due to
excluding a subjective factor during cell suspension freeze-
thawing in a water bath. The proposed technique is universal
and may be used independently on bioobject type and
cryoprotective medium composition for cryopreservation
the variety of cells.

problems
of cryobiology

Vol. 22, 2012, Ne3



[NlepCcnekTUBHLIA AASI KPUOOMOAOTMM 30HA
C AAMHHOBOAHOBOW 3MUCCHEN AAS ODHapy)keHus anonrto3a
K.A. Tbipwes, M.M. T'y3bik, K.KO. MAHOMAOB
UHcTutyT buoxmummmn mmenn A.B. TNarnaanna HAH Ykpaunbl, r. Kues
Red-Shifted Probe for Apoptosis Detection Prospective for Cryobiology

K.A. PyrsHEV, M.M. Guzyk, K.Yu. MANOILOV
Palladin Institute of Biochemistry of the National Academy of Sciences of Ukraine, Kiev, Ukraine

[locnenHue naHHBIE TUTEPATYPHI AEMOHCTPUPYIOT
IIPOTUBOPEUMBBIC PE3YIIBTATHI O BIMSHUHM HU3KUX TeMIIepa-
Typ Ha pa3IHyYHbIe THUIBI KJIETOK, aKLIEHTHPYS MPH 3TOM
BHHMAaHME Ha poiy aronTosa. [loaToMy n3ydenue anonrosa
OYEHb BaXHO U1 KpuodbuorexHosoruu. Hanbonee nomy-
JISApHBIE METOMBI, IPUMEHSIEMBbIC ISl 0OOHAPYXKECHUS
amonTo3a KIETOK, HCIOJB3YIOT T€ K€ MEXaHHU3MBI, YTO U
Makpodart, pacro3Haomye N3MEHEHHs Ha TIOBEPXHOCTH
aIoNTOTUYECKOM KiIeTKkU. Hapylenue InnuaHoi acuMMeT-
pHuH c mocneayomei skcrno3unuei GocharnauncepruHa
(®C) Ha BHEIIHUH CJIOW MIa3MaTUUYECKOW MeMOpaHbI
SIBIISIETCSI OCHOBHBIM KPUTEPHEM PAaHHETO BBISBICHUS a0~
TO03a ¥ OOBIYHO U3Y4aeTCs C MOMOIILI0 aHHEeKCHHA V. B cBsizn
¢ aBTO(hITyOpecLieHIINEH, BRI3BAHHOM KJICTOYHBIMH ITUTMEH-
TaMHM, IPEJCTaBICHHOI B KOPOTKOBOJIHOBOH 00JyiacTu,
MHOTHE UCCIIE0BATEIN HHTEPECYIOTCS 30HIaMH C U3ITyde-
HHEM B KpacHoi obnactu. TakiM cBoicTBOM 00J1aiaeT 30H1
Ha ocHOBe HIIbckoro kpacHoro (NR12S) [Kucherak et al.,
2010]. NR12S sBnsercss paguoMeTpUIECKUM 30HIOM,
CTICKTPBI BO30Y K ICHHUSI KOTOPOTO HaXOJISITCSI B CHHE-3€ICHOM
00JacTH ¢ IMHUCCHOHHBIMU CIIBUTaMH JUIMHBI BOJIHBI B
KEJTYI0 U KpacHy1o obsactu. Emie oHuM npenmyecTsoM
TaKOTO MMOJXO0/a SABJISIETCS BO3MOXXHOCTh €r0 KOMOWHUPO-
BaHHOTO HCIIOJIb30BaHU B CHEKTPO(IyOpUMETpHH,
IPOTOYHON UTOMETPUHU U KOH(POKATEHOW MUKPOCKOIIHH,
YTO ITO3BOJISIET JCTANBHO XapaKTepPH30BaTh HCCIIETyEeMbIe
CHCTEMBI.

Mp1 npotectupoBany NR12S B nccrie1oBaHHsAX KIETOK.
Hcnonp3oBanu KyasTypy MOHOITUTOB yesioBeka U937 B cpene
RPMI 1640/HEPES («Sigma-Aldrich») ¢ smOprnonansHON
ObIYbEl CHIBOPOTKON. YPOBEHB HEKPO3a U3ydallu 10 OKpa-
mmBaHuio nporuaneM Hoaunom (PI) («Sigma-Aldrichy).
Brutn 0OHapy KeHbI HEKOTOPbIe 0COOCHHOCTH TPUMEHEHHUS
NRI12S, 9T0 MOKET OBITH BaKHO TS IPYTUX HCCIICIOBATEIICH,
HCTIOJNIB3YIOINX 3TOT METO/.

JlanHble cnekTpodryopoMeTpun mokaszaiu, uto NR12S
u PI, BHeceHHbIe BMECTE BO BHEKJIETOUHBIN pacTBOp, B3au-
MOJICHCTBYIOT M JAIOT OAWH NUK M3IIyYCHHS C IMUCCHEN
C YBEITHMUYEHHBIM KBAaHTOBBIM BBIXOJOM M CMEIIEHHBIM ITH-
koM Omrke k 620 HM. Takas mpoOieMa MOXKET OBITh peleHa
C TIOMOIIBIO 30Ha 7S BRIABICHHUS HEKPO3a CO CIIEKTPOM
M3ITy4YeHHs B 3€JIEHOH 00J1acTH WITH IPUMEHEHHEM JOTIOTHH-
TENIBHBIX KOHTPOJIBHBIX 00pa3IoB U1 00HAPYKEHUS YPOBHS
Hekpo3a. [lpyras xapakTepruCTHKa IMEET OTHOLICHNE K HAJIU-
yuio B pactBope RPMI 1640 kpacurens GpeHOIOBOrO Kpac-
HOTO ¢ BO30yxaeHueM mpu 520 HM 1 SMHUCCHEH Tpu Oomee
580 um. M3-3a Hanoxenus ¢ amuccuerd NR12S Hanbonee
4acTo u3yvyaemble KieTku B pactBope RPMI 1640 garot smuc-
CHIO, CMEIIICHHYO B 60Jiee JTMHHOBOJIHOBYIO 00JIaCTh, YTO
HCKYCCTBEHHO YBEJIMYMBACT IPOLEHT AMONTOTHYECKUX U
HEKPOTHYECKHX KIETOK B TeCTaxX ¢ MPOTOYHOM ITUTOMET-
pueii. Ilpumenenne NR12S 30872 B HcclieoBaHUSIX Ha
KJIETKaX JJIs1 OOHApYKESHHUS allONTO3a HAaXOAUTCS TONBKO Ha
Ha4aJbHOM CTA/INH, ¥ OTIpEeIeHIE ONTHUMAJIbHBIX YCIOBHI
€ro IpUMEHEHHS HIMEET BaXKHOE 3HAYCHNE.

Asmoput svipadcarom 6aazooaprocme H. B. Kopomke-
euu u A.1O. Jlabvinyesy 3a npedocmasiennvie Kyaibmypovl
KAEMOK U MEXHUYECKYI0 KOHCYIbMaAYUIo.

KpuoGMoROr M

T.22,2012, Ne3

Recent literature data search shows controversial results
dealing with influence of low temperatures on different cell
types with important focus on apoptosis. The most popular
methods applying for apoptotic cells detection use the same
mechanism as the macrophages recognizing the change on
apoptotic cell surface. Lipid asymmetry disturbance
followed by phosphotidylserine (PS) exposure on plasma
membrane extracellular layer is the main parameter for early
detection of apoptosis been com-monly studied by annexin
V assays. In view of autofluorescence caused by the cellular
pigments presented in a short-wavelength region a lot of
researchers interest in probes with the emission in red
region. Such characteristic is proper for probe based on
Nile Red (NR12S) [Kucherak, Oncul et al., 2010]. NR12S isa
ratiometric probe that can be excited in the blue-green region
with response by wavelength shifts in yellow and red
emission. Another advantage of this approach is the pos-
sibility of its combine using in specrofluorimetry, flow
cytometry and confocal microscopy permitting to charac-
terize the studied system in detail.

We tested the application of NR12S for cellular studies.
Human monocytes culture U937 was used in RPMI 1640/
HEPES (Sigma-Aldrich) with fetal bovine serum (FBS). The
level of necrosis was detected by propidium iodide (PI)
(Sigma-Aldrich). Some peculiarities in NR12S application
have been found that can be important for other researchers
using this method.

Spectrofluorimetry data has shown that NR12S and PI
added together to extracellular solution are interacting and
giving one peak of emission with enhanced quantum yield
and shifted peak closer to 620 nm. Such problem can be
solved by using the probe for necrosis with emission spect-
ra in green region or applying additional control specimen
for necrosis level detection. Another characteristic deals
with existing in RPMI 1640 solution of the dye phenol red
excitated in 520 nm and giving response over 580 nm. Due
to overlap with NR12S emission the commonly studied cells
in RPMI 1640 solution respond in emission shifted to longer-
wavelength region artificially increasing percent of apoptotic
and necrotic cells detected by flow cytometry. It has to be
noted that FBS contains different types of proteins and
flow cytometer has shown their conjugating with NR12S
probe.

NR12S probe application in a cell research as the assay
for apoptosis is just on its beginning and the determination
of its optimal application conditions is of importance. Some
results of NR12S application will be presented at the
conference.

The authors would like to thank N.V. Korotkevich and
A.J. Labyntsev for providing cell culture and technical
advice.

problems
of cryobiology

Vol. 22, 2012, Ne3
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MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Biological Properties of Cryopreserved Placental Biological
Objects of Different Disintegration Degree
V.Yu. Prokopryuk, O.S. PRokoPYUK

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

KpuoxoHcepBupOBaHHBIE IIAIICHTaPHBIE OMO0OBEKTHI
(KIIB) akTHBHO HICIIONTB3YIOTCS B PA3HBIX O0JACTSIX OHOJIOTHH
1 MeuuuHEL C pa3paboTKoH KpHOOHOIOTHYECKUX TEXHOIO-
THH, TIO3BOJISOIINX UTUTEIBHO COXPAHATH HE TOJIBKO HU3KO-
MOJICKYJISIPHBIE SKCTPAKThI, (PpaKIuil MOIHUIIEITHIOB, HO
1 KJIETOYHbIE, TKAHEBBIE CTPYKTYPHI, TIOSBUIIACH BO3MOXK-
HOCTh CO3/aBaTh IPENapaThl IJIAIEHTH pa3HON CTENEeHU
Jie3arperanny, pa3Horo coctana. [ KIMHIIECKOTro IpH-
MEHEHHS HE0OXOUMO OTIPEETTUTh ONOJIOTMIECKUE CBOMCT-
Ba 3THX IIPENaparoB, 0COOCHHOCTH NX (apMaKOANHAMHUKH
1 (hapMaKOKWHETHKH.

Ienb paboTsl — M3ydenne ouonorndeckux coricts KI1b
B BUJIE KPHO3KCTPAKTa, CyCIIEH3UH KIETOK U (hparMeHTOB
TUTAIIEHTHI.

BrnwusiHure npenapaTos Ha TponpepaTUBHYIO 1 MUTOTH-
YEeCKYyI0 aKTUBHOCTb W3y4aliy Ha KineTtoyHol tuann BHK-21
clone 13/04. JIns onpeneneHus JUIMTETLHOCTH BBIBEACHUS
TIPeTIapaToB 110 YPOBHIO COJCPKaHMs TUIAIICHTaPHBIX alb(a-
¢eronporenHa (APII) 1 XOpHOHNIECKOTO TOHAOTPOIIMHA
yenoBeka (XI'Y) ucnonb3oBanu 30 caMI[OB KPbIC JIUHUU
Wistar, kotopeiM BBoamiau KIIb, mns onenku smoOpuo-
TOKCHYHOCTHU U 3MOPHOJIECTAIBHOCTH — CAMOK KPBIC INHUH
Wistar, Uil OLIeHKH aHOMaJIbHOH TOKCHYHOCTH — KPBIC U
KPOJIMKOB.

[TokazaHo, 9TO BCe MpenapaThl MO3UTHBHO BIMAIOT Ha
nposinepaTUBHYI0 U MUTOTHYECKYIO aKTUBHOCTh. Ilpu
BBEIICHMH KPHOAKCTPAKTA IUIaneHThl cogepkanne ADII n
XTI'Y onpenensiercst B KPOBH KHUBOTHBIX C MEPBBIX CYTOK
II0CJIE BBEJICHUS U UCUE3aET K 5—7-M CyTKaMm, IIPU UCIIOJIb-
30BaHUH KIIETOK U pparMeHToB mnaneHTsl ADQII u XT'Y —
¢ 7-X CyTOK B ropas/io MEHbIIIeH KOHIICHTPALNN, MAKCUMaJlb-
Hasl KOHIICHTparws HaomonaeTcs ¢ 14-x mo 40-¢ cyTku, creo-
BbIE KOHIICHTPALUH COXpaHstoTcs 10 60 cyTok. parMeHTs!
IUTAIIEHTHI OTIPEACISAIOTCS B MECTE UMILTAHTauH 30-X CyTOK,
TIPY 3TOM ¢ 7-X 110 14-e CyTK1 HaOMroaeTcs IeHKoyuTapHas
nHQUIBTpPanys, a 10 60-X CyTOK COXPaHSIOTCS 3JIEMEHTEI,
HAIIOMHHAIOIINE CTPYKTYPY BOPCHH. AHOMAIbHOW TOKCHY-
HOCTbBIO He o0nanaet Hu oauH KI1b. DMOpuoTOKCHYHBIMU
CBOMCTBaMM 00J1a/1a€T TOJIBKO KPUOAKCTPAKT ILTALIEHTHI, UTO,
OYEBHIHO, CBA3aHO C PE3KUM BBHICBOOOK/ICHHEM OOJIBILIOTO
KOJNUYecTBa OMOIOTHYECKH aKTHBHBIX BEIIECTB.

Takum o6pasom, uccnenoBannsie KIIb otnmuatorcs mo
(apmaxkoguHaAMUKe, (apMaKOKWHETUKE W JOJDKHBI UMETh
pa3HbIe MOKa3aHMs K IMPUMEHEHHUI0. Tak, KpHOIKCTPAKT
TUTAIICHTH MOXKET IPUMEHATHCA U1 OBICTPOTO TOCTIDKCHHUS
a¢deKTa ¢ NepHOANIHOCTHIO BBEACHUS HE pexe 1 pasza B 4—
5 IHEH, OTHAaKO IPOTUBOIIOKA3aH Ipu OepemeHHocTH. Kpro-
KOHCEPBHPOBAaHHbIE (hParMeHTHI INTALICHTHI [IeTIeco00pa3HO
IPUMEHSTD [IPH [UIUTEIBHBIX XPOHHUECKUX 3a00ICBAHUAX.
BBenenue KIIETOK ITAEHTH MOXKET OBITh POMEKY TOUHBIM
BapHaHTOM TEpaIHH.

KpuoGMOROrIM

T.22,2012, Ne3

Cryopreserved placental biological objects (CPB) are
widely used in various fields of biology and medicine. With
the development of cryobiological technologies allowing
long-term preservation of not only low molecular weight
extracts, fractions of polypeptides, but also cellular and tis-
sue structures there was appeared the possibility to design
preparations of different disaggregation degrees, and vari-
ous composition. For clinical use it is necessary to examine
biological properties of these preparations, especially of
their pharmacodynamics and pharmacokinetics.

The research aim was to study biological properties of
CPB as cryoextract, cell suspension and placental fragments.

Effect of preparations on proliferative and mitotic acti-
vity was studied in BHK-21 clone 13/04 cells. To determine
the duration of excretion of the preparations on the contents
of placental alpha-fetoprotein (AFP) and human chorionic
gonadotropin (HCG) there were used 30 male Wistar rats,
which were administered with the CPB, Wistar female rats
were done for the assessment of embryo toxicity and embryo
lethality, for evaluation of abnormal toxicity there were used
rats and rabbits.

It is shown that all the preparations have a positive ef-
fect on proliferation and mitotic activity. When introducing
cryoextract of placenta the content of AFP and HCG in the
blood of animals was found from the first day after admi-
nistration and disappeared to the 5-7" day, using the
placental cells and fragments this occurred to the 7 day in
a much lower concentration, the maximum concentration
was observed from 14" to 40" days, trace concentrations
were kept up to 60 days. Placental fragments are found at
implantation site of the 30" day, herewith from the 7" to 14
day there is observed a leukocyte infiltration, and up to the
60" day the elements resembling the structure of the villi
are preserved. None of CPB had an abnormal toxicity. Emb-
ryotoxic properties were inherent only to placental cryo-
extract, which was obviously due to a sharp release of a big
number of biologically active substances.

Thus, the studied CPBs differ in pharmacodynamics,
pharmacokinetics, and should have different indications
for application. For example the placenta cryoextract can be
used to achieve a rapid effect with the administration period
at least once in 4-5 days, but it is contraindicated during
pregnancy. Cryopreserved placental fragments are expedient
to be applied for long-term chronic diseases. Introduction
of placental cells may be an interim therapy.
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Mopdonroruiyeckoe cocTosiHue U30AMPOBAHHOW MEYEHU KPbIC MOCAE FMIOTEPMHUUYECKOrO
XpaHeHnsi B CAADOIAEKTPOAUTHLIX CpPeAax U HopmoTepmuueckon penepdysun
H.B. PenuH
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Morphological State of Isolated Liver of Rats After Hypothermic
Storage in Weak-Electrolytic Media and Normothermic Reperfusion
N.V. RepIN

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

[IpoBeneH cpaBHUTENBHBIN aHATIN3 MOP(OIIOTHYECKOTO
COCTOSTHHSI M30JIMPOBAHHOM M Nepdy3UpOBAaHHON IEYECHU
KpBIC, XpaHuBIIeHcs npu runorepmut (4°C) B cpenax pas-
JIMYHOTO COCTaBa B TeueHue 1 1 24 4, a Tarxoke 1moce ee Hop-
Motepmuueckoi periepdysuu (HTPII).

B kauecTBe pacTBOPOB IS THTIOTEPMHUYIECKOTO XpPaHEHHS
(I'X) meuenn ucnonb3oBanu obmenpuHatyro UW-cpeny,
€axapo30-COoAEePKaIIYI0 Cpely, cocTosanyw u3 260 MM
caxaposbl, 14 MM KCI, 1 MM NaCl, 3 MM CaCl; pH 7,4 u
MaHHUT-conepxkamyto cpexy (MCC), B cocTaB KOTOpOi
Bxomaat 260 MM mannwuta, 14 MM KCI1, 1 MM NaCl, 3 MM
CaCl;pH 5,4.

ITocne 1- u 24-4yacoBoro I'X n301upOBaHHOM N€YEHU B
cpenax UW u MCC opran nogseprancs 60-munyTHOM HTPIT
(37°C) MuHMMaITBHBIM COJIEBBIM pacTBopoM Kpebe-Punrep-
6ukapOonar (pH 7,4), koTopsIii npeaBapuTenbHO (3 MUH)
HaChIAJICS KapOOTeHOM U JOTIOJHUTEIBHO COAepiKal
HEPES (10 MM), tiroxo3y (5 MM).

Penepdysus nocne 1-gacoporo I'X u3onupoBaHHOM
MIeYeHH B Caxapo30- UM MaHHUT-COJIepKalleil cpese ¢ mo-
HIkeHHbIM pH o0ecrieunBaeT COXpaHHOCTh OCHOBHBIX MOP-
(oJOrnYecKux XapakTepUCTHK OpraHa 1 Makpospros. s
JIAaHHBIX YCJIOBHMH B KJIETKaX HE HaOMI0ONaI0Ch 3HAYMMOTO
YBEJIMUCHHS JTOJIM KOHJICHCUPOBAHHOTO XpOMaTHHA, Ype3-
MEpPHOT'0 Ha0yXaHHsI MUTOXOHIPHUH U Ie30pTraHn3aIiK UX
KpHCT, (parMeHTaINH, BAKYOJIN3AIMN U PACIIUPEHUS LIUC-
TEpPH 3HJ0IUIA3MaTHIeCcKoro petukyiyma (I11P) — mpusHa-
KOB, KOTOpBIE OOBIYHO CBSI3BIBAIOT CO CHIDKEHHEM aKTHBHOC-
TH WJIM HApyIICHUEM SepHOTO allliaparta 1 KJICTKH B IIETIOM.

Kpartkocpounoe (1 9) rurorepMudeckoe XxpaHeHHe H30-
JIUPOBAHHOM ¥ Tepy3upPOBAHHON IICUCHH B CaXap030- HIIH
MaHHUT-COJIep Kalliel ¢ MOHWKeHHbIM 3HaueHrneM pH cpemax
u nocnexnytomas HTPII obecnieunBaroT BEICOKHIA (aHANO-
rudHbIi cpene UW) ypoBeHb coXpaHHOCTH Mopdosoruiec-
KX ¥ OMOXMMHYECKUX XapaKTEpPUCTHK OPraHa, YTO CBH/IE-
TEJILCTBYET O EPCHEKTUBHOCTH CIIA003JIEKTPOIUTHBIX CPE/t
1t I'X. TTokazaHo, uTo 24-yacoBoe XpaHEHHE B JAHHBIX Cpe-
Jlax SIBISIETCS KPUTHUECKUM CPOKOM ISl BOCCTAHOBIICHHS
¢ynxmun newenu mocne HTPIT.

B pesyinbrare sKkcriepuMeHTaIbHBIX HCCIICIOBAHUH yCTa-
HOBJICHO, YTO BaYKHBIM YCJIOBHEM JJISI TPEAOTBPALIICHHS OTe-
Ka OpraHa IIpy X0JI0JJOBOM XPaHEHHH SBIISETCS UCTIONH30Ba-
HHE B KOHCEPBUPYIOIUX PACTBOPAX CJ1a00 MPOHUKAIOLINX B
KJIETKY COETMHEHUH.

KpuoGMOROrIM

T.22,2012, Ne3

Comparative analysis of morphological state of the
isolated and perfused rat livers, stored under hypothermia
(4°C) in media of various composition for 1 and 24 hr and
also after its normothermic reperfusion (NTRP) was held.

As the solutions for hypothermic storage (HS) of liver
the standard UW-medium, sucrose-containing medium,
consisting of 260 mM sucrose, 14 mM KCL, 1 mM NaCl,
3 mM CaCl ; pH 7.4 and mannitol-containing medium (MCM)
which comprises 260 mM mannitol, 14 mM KCL, 1 mM NaCl,
3 mM CaCl,; pH 5.4 were used.

After 1- and 24-hr-long HS of the isolated liver in the
UW-media and MCC the organ was exposed to 60-min NTRP
(37°C) by the minimal Krebs-Ringer-bicarbonate solution
(pH 7.4), which was previously (3 min) saturated by carbo-
gene and in addition contained HEPES (10 mM), glucose
(5 mM).

Reperfusion after 1-hr-long HS of the isolated liver in
sucrose- or mannitol-containing medium with lowered pH
preserves the main morphological characteristics of organ
and macroergs. For these conditions in cells there were no
significant increase of the condensed chromatin share, ex-
cessive mitochondrial swelling and disorganization of their
cristae, fragmentation, vacuolization and expansions of
endoplasmic reticulum (EPR) cisterns, the features which
are usually associated with the decreasing of activity or
disorder of nuclear apparatus and a cell in a whole.

Short-term (1 h) hypothermic storage of the isolated and
perfused liver in sucrose- or mannitol-containing media with
low pH value and the following NTRP provided a high
(similar to the UW-medium) level of preservation of morpho-
logical and biochemical characteristics of organ that testified
to the prospectivity of weak-electrolytic media for HS. It is
shown that 24-hr-long storage in these media is critical term
for restoration of liver function after NTRP.

As a result of experimental investigations it has been
established that the important condition for prevention of
organ oedema during cold storage is the usage in preserving
solutions of slightly penetrating into cell compounds.
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TeueHune n ucxoa OepemeHHOCTeH, HACTYMUBILMX MOCAE MepeHoca KPUo3MOpPUOHOB
E.I'N. PsseHkO, E.A. MoauaHOBA, A.C. CEMEHIOK, H.B. PYKOMEAA
Kamnuka penpoayktmBHo#i meanumisl «Haais», r. Knes

Course and Outcome of Pregnancies after Cryoembryos’ Transfer
E.P. RyaBenkO, E.A. MOLCHANOVA, L.S. SEMENYUK, N.V. RUKOMEDA
Clinic of Reproductive Medicine "Nadia", Kiev, Ukraine

B Hacrosiee BpeMst 6epeMeHHOCTh, HACTYIMBIIIAS C T10-
MOIIIBIO BCIIOMOTATEJIbHBIX PENPOAYKTUBHBIX TEXHOJIOTHH,
BBI3BIBACT IIPUCTAILHOE BHUMAaHHE CIICLUATICTOB, TaK KaK
€€ HaCTyIUICHHE U BhIHAIIIMBAHNE 3HAYUTEIBHO OTIINYACTCS
OT IIPUPOJIHOM.

ITon HammM HabMrOAEHUEM HaxoAwach 21 6epeMeHHasl.
Bbepemennocts Hactynuna o nporpamme IVF B kpuormpo-
TOKOJIe. DMOPHOHBI 15 manueHToK OB KPHOKOHCEPBH-
pOBaHBI Ha 3-U CYTKHU pa3BUTHUS Ha cTaguu 6—8 Oi1acTomep
T10 JUITMHHOMY IPOTOKOITY C HCIIOJIb30BaHUEM KPHOTIPOTEK-
TopoB (pupMbI «Cook». IMOPHOHBI OCTAIBFHBIX MTAIIMEHTOK
KPHOKOHCEPBHPOBAIN HA 5-€ CYTKH Pa3BUTHUS Ha CTAIHU
0JIACTOLIUCT METOJIOM BUTPHU(PHUKALUK C HCIOIb30BaHHEM
KpHOTPOTeKTOpOB (upmbl «Irvine Scientificy. IMOpHOHBI
HIEPEHOCHIIH B MOJIOCTh MATKH B ICHb Pa3MOPaYKHBAHUSI.

Cpennuii Bo3pacT 6epemMeHHbIX cocTaBmi 32,6 +£9,5. be-
PEMEHHOCTB IOCIe IePBOi MONbITKH HacTynuia B 8 (38%),
BTOpOi — 6 (28,5%), TpeTbeli — 7 ciyuasx (33%). B nannoi
rpymre 1Boiau coctaBuii § (38%) ciryuaes. bepemennocTs
npoTeKala Ha JoHE CepAedHO-COCYIUCTON NaToJIOTHH B 13
ciydasx (61,9%), 3a001eBaHUN IIUTOBUIHON Kele3bl — 4
(19%), 1 3 koTopeIx A y3HBIN 300. Bce bepemenHocTH
BBIHOIIICHBI 1 3aKOHYMIIICH POXKICHHEM JKUBBIX JieTeif. Ore-
PaTUBHBIM pojiopa3penieHueM (KecapeBo CEYCHHE) 3aK0H-
ymnucsk 11(52%) 6epemennocteit. Cpeqanii Bec HOBOPOXK-
JIEHHBIX cocTaBmi 2658,75 + 729 1, poct — 48,69 £ 6,78 cMm.

BepeMeHHOCTB HIOCIIE BCOMOTaTEIbHBIX PETPOYKTHB-
HBIX TEXHOJIOT'MH OTHOCHTCS K IPYIIIE pUCKA U XapaKTepH-
3y€eTCsl BBICOKOM 4aCTOTOM MHOT'OIUIOAMS U OIIEPaTUBHOIO
poJopaspeneHus.

npo6nembl

Kpuobuonorum
T.22,2012, Ne3

335

Nowadays the pregnancy resulted from assisted repro-
ductive technologies is of great interest for the experts,
since its onset and carrying differ significantly from the
natural pregnancy.

We have monitored 21 pregnant women. The pregnancy
started by means of [IVF program according to cryoprotocol.
The embryos of 15 patients were cryopreserved to the 3™
day of development at the stage of 6—8 blastomeres accor-
ding to long protocol using Cook cryoprotectants. The
embryos of the rest patients were cryopreserved to the 5
day of development at the stage of blastocyst by vitrifi-
cation using Irvine Scientific cryoprotectants. The embryos
were transferred into uterus at the day of thawing.

An average age of patients made 32.6 = 9.5. Pregnancy
after the first attempt started in 8 (38%), after the second
one in 6 (28.5%), after the third one in 7 cases (33%).
Pregnancy proceeded on the background of cardiovascular
pathology in 13 cases (61.9%), diseases of thyroid gland in
4 (19%), 1 of those was with diffuse goiter. All the pregnan-
cies were mature and resulted in the delivering of living
babies. Eleven pregnancies (52%) resulted in delivery with
surgery (Cesarean section). An average weight of newborns
made 2,658.75+ 729 g, height was 48.69 + 6.78 cm.

Pregnancy after assisted reproductive technologies is
referred to the risk group and characterized with a frequent
plural pregnancy and delivery by means of surgery.
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AvHamuKa M3MeHeHMs] HAHOCTPYKTYpPbl MemMOpaH 3puUTpOLMTOB
npu KpoBsoriotepe B pe3yAbTaTe XMPYPru4eckux onepauuii B KAUHUKE
B.A. CepryHoBA, b.®. HA3APOB, E.A. Msrkosa
Hay4Ho-nccaeaoBateAbCkmii MHCTUTYT obueii peaHumatororum um. B.A. Herosckoro, PAMH, r. Mocksa
Dynamics of Change in Erythrocyte Membrane Nanostructure
During Blood Loss as a Result of Surgeries in Clinic
V.A. SERGUNOVA, B.F. Nazarov, E.A. MYAGKOvA

V.A. Negovsky Research Institute of General Reanimation
of the Russian Academy of Sciences, Moscow, Russia

W3ydeHne CTPYKTYypHl KPacHBIX KJIETOK KPOBHU INPHU
KPOBOIIOTEPE B PE3yIbTATE ONEPATHBHBIX BMEIIATENHCTB U
TpaBM SIBJISIETCSl OJJHOM M3 aKTyaJIbHBIX 3a/1ad peaHuMa-
Tonoruu. KpacHble KJIeTKH KpOBH MPEJCTABISIIOT 0COOBIN
HHTEpeC B KaUueCTBE 00BEKTa NCCIIEIOBAHMS, TAK KAK IMEHHO
OHHU OIIPEAEISIIOT ra30TPAHCIIOPTHYIO (PYHKIIMIO KPOBH.

Lenp paboOTHl — U3YyUUTH HAPYIICHHE HAHOCTPYKTYPHI
MeMOpaH 3pUTPOLIMTOB IIPH KPOBOIIOTEPSIX B KIMHHUKE.

Uccnenosanu 17 manueHTOB ¢ HaTONOTHEH CIIMHHOTO
MO3Ta U 15 MaIMeHToB ¢ TSHKENION COYeTaHHOW TPaBMOM.
Bce nonops! anmu o6poBOIBHOE COTTIACHE Ha HCCIICIOBAHUE
CBOEH KPOBHU B COOTBETCTBUH C HOPMAMHU ITHIECKOTO KOMH-
teta HUMOP. O6¢nenoBany Tpu rpymns! O0IBHBIX C MUHHU-
MajbHOU KpoBomoTeper 10 300 mu, cpenneit — 500 M u
MaccuBHOU — Oombrre 1000 mu1. M300paskenus ¢parmen-
TOB CTPYKTYPBI HOBEPXHOCTH MEMOPAH 3pUTPOLIMTOB ITOJY-
YaJIi ¢ TOMOIIBIO aTOMHOTO CHIIOBOTO MUKpockona (ACM)
«NTEGRA Primay («(NT-MDT», Poccus). J{st xonmgect-
BEHHOT'0 aHAJIM3a [IAPaMETPOB MUKPOCTPYKTYPBI H300paske-
HHE ITOBEPXHOCTH MEMOpPaHBI pasjarajii Ha HOBEPXHOCTH
TpeX MOPAIKOB C IMOMOIIBIO IPOCTPaHCTBEHHOTO Pypre-
npeobpazoBaHUs.

B xoHTpOIEHOM MOHOCIOE 10 onepannu 85% KIIeTOK —
JVICKOITUTHI, OCTAJIbHBIE KJICTKA UMETH H3MEHEHHYIO (OopMy
(3XMHOLIUTHI, TIOCKHE, ¢ TITyOoKo# BaguHoi). ITocie ome-
pauuu Habmoganock u3MeneHue hopmsl kiieTok. Ha Tpetunit
JICHb KOJIMYECTBO JIMCKOLIMTOB Y MAIJMEHTOB IEPBOH I'PYIIITHI
YMEHBLIWIOCH 110 34, BTOpoH — 10 54, a Tpetbeid — 10 56%.
K maTeIM cyTKaM KOJMYECTBO AMCKOIUTOB Yy TAIICHTOB
MIEPBOH ¥ BTOPOU T'pyII MPHOIMKAIOCH K KOHTPOIBHBIM
3HAUCHHUSIM, a B TPEThEH IPYIIIE MO-TIPEKHEMY OCTaBaJIOCh
okono 50%. Hapsay ¢ u3MeHeHHEM MaKpOCTPYKTypHI
Habromanack TUHAMHKa HapyIIEHUs MapaMeTpoB HaHO-
CTPYKTYPBI MEMOpaH KJIeToK. Uepes CyTKH MocJe onepauu
Y BCEX OONBHBIX BO3pACTaja BBICOTA MEPBOTO MOPAIKA /1,
B 3—5 pa3, K IATHIM CyTKaM CTPEMHIJIACH K KOHTPOIIIO Y 00JIb-
HbIX C MUHUMAJIbHOM U CpeiHell KpoBOMOTEpEi, HO OCTaBa-
JIach YBEIMUEHHOU B 5 pa3 y O0JIbHBIX C MACCHBHON KPOBO-
motepeid. [1pu TsoKenoi coueTaHHOM TpaBMe TaKKe HaOITio-
JIaJIoCh M3MEHEHHE MTapaMeTPOB HAHOCTPYKTYPBI MEMOpaH.

Y GOJBHBIX ¢ KpOBONOTEpEeH HabIIfoaeTesl M3MEHEHNE
HaHOCTPYKTYpBI MEMOpaH 3puTponnToB. KonmmuecTBeHHBIH
anamm3 ACM-m300paxeHu TOKa3bIBACT, YTO CTEIICHD H3Me-
HEHHS HAHOCTPYKTYPBI XOPOILO KOPPEIUPYET ¢ 00BEMOM
KPOBOIIOTEPH.

KpuoGMoROr M

T.22,2012, Ne3

Studying the structure of red blood cells in blood loss
as a result of surgeries or traumas is one of the actual tasks
in emergency medicine. Red blood cells are of particular in-
terest as an object of study, since namely they determine
the gas-transport function of blood.

The research aim was to study the disorder in erythro-
cyte membrane nanostructure during blood loss in clinic.

We investigated 17 patients with spinal cord pathology
and 15 ones with severe combined injuries. All the donors
gave a voluntary consent for studying their blood according
to the statements of Ethics Committee of V.A. Negovsky
Research Institute of General Reanimatology of the Russian
Academy of Sciences. We examined three groups of patients
with the minimum blood loss up to 300 ml, medium — 500 ml
and massive one —more than 1,000 ml. The images of surface
structure fragments of erythrocyte membranes were ob-
tained with atomic force microscopy (AFM) NTEGRA Prima
(NT-MDT, Russia). For a quantitative analysis of micro-
structure parameters the image of membrane surface was
decomposed on surface of three orders by means of spatial
Fourier transform.

In the control monolayer prior to surgery 85% of cells
were discocytes, other cells had a changed shape (echino-
cytes were flat, with deep cavity). A change in cell shape
was observed after surgery. To the 3™ day a number of dis-
cocytes in patients of the first, second and third groups
decreased down to 34, 54 and 56%, correspondingly. To the
5™ day the discocyte number in patients of the first and
second groups was close to the control values, and in the
third one it still remained about 50%. Along with a changed
macrostructure there was also observed the dynamics of
disorder in nanostructure parameters of cell membranes.
One day after surgery, there was an increase in first-order
height 4 by 3-5 times in all the patients, to the 5" day it
approached the control in patients with the minimum and
medium blood loss, but remained 5-fold increased in patients
with a massive blood loss. There was also observed a change
in parameters of membrane nanostructure in severe com-
bined injury.

In patients with blood loss, we observe a change in
erythrocyte membranes nanostructure. Quantitative analy-
sis of AFM images shows the degree of nanostructure chan-
ge as well correlating with a blood loss volume.
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AI'IMI'IpOAYKTbI — eCTeCTBeHHbIi MCTOYHUK aMUHOKUCAOT-AETOKCUKAHTOB
B.®. ®yravin, C.H. I'arAEBA, A.N. MAHTONTUH, T.B. PEAkO3YBOBA, I.B. NMoctoaaTH, M.T. MEPEYLID
MHCTUTYT husmonormm n caHokpeatorormn AH Moanaossi, r. KnwmnHes

Apiproducts as Natural Source of Amino Acids-Detoxifiers

V.F. FUrDUJ, S.N. GARAYEVA, A.l. ManTOPTIN, G.V. REDkozUBOVA, G.V. PostoLaTi, |.G. MEREUTSE

Institute of Physiology and Sanocreatology of the Academy of Sciences of Moldova,
Republic of Moldova, Chisinau, Moldova

Posib aMHHOKHCIIOT KaK Y4aCTHUKOB METa0OIHMYECKIX
IIPOLIECCOB HEPA3PBIBHO CBsI3aHA C UX (PyHKIMEH PETyIsATO-
POB MHOTHX OMOXUMHYECKHX U (PU3NOIOTHIECKHX PEaAKIIMH,
B TOM 4HCIIE C PyHKIMEH 00e3BpeKUBaHNs KCEHOOMOTHKOB
1 TOKCHYHBIX ITPOYKTOB 0OMeHa. B HayuHOI1 muTeparype
BBIJIEIICH PsiJ aMUHOKHCIIOT, KOTOPBIM OTBOJISIT POJIb IETOKCH-
kaHTOB. Tak, 00pa3oBaHNe KOHBIOTATOB C KCEHOOMOTHKAMU
OCYIIIECTBIISIETCS TAyPUHOM, TIIMIITHOM U IIUCTEHHOM. Takxke
BBIJICJICHA TPyNIla UMMYHOQKTHBHBIX aMHUHOKHCIIOT, HE
TOJIBKO (POPMHUPYIOIIMX HMMYHOAKTUBHBIC OCIIKH OpraHu3-
Ma, HO ¥ YCKOPSIFOLIIUX ITPOU3BOACTBO T-mmM(onnToB 1 BBI-
paboTKy crienudUIecKux aHTUTEI.

Marepuanom Jjisi HACTOSILETr0 UCCIIEI0BAHUS TTOCITY-
KHJIH ITYETIONPOIYKTHI, IToydeHHbIe B Mae B Koxpax Moi-
JoBbI. J1J1s1 oTIpezieNnieHust CyMMapHOT0 COAEPKaHHsi CBOOOI-
HBIX aMUHOKHCJIOT U aMUHOKHUCIIOT, CBSI3aHHBIX B O€JIKax,
B MeJie, ITPOIIOJINCE, IIBETOYHOH MBLIbIIE, IIEPre, MATOYHOM
MOJIOYKE U ITOJMOPE IT4Yell, UCIIOIB30BAId MOIUPHIIUPO-
BaHHBIH METOJ] MX ACTEKTUPOBAHHS HA aMUHOKUCIOTHOM
ananu3arope AAA 339M c npeaBapUTENbHBIM THIPOIN30M
o0pa3roB 6N-cosstHON Kucnotoi pu 110°C B Teuenue 24 4.

Coneprxanue aMIHOKHCIOT-1eTOKCHKaHToB (AK) B mene,
IIPOTIONINCE, [IBETOYHON MBUIBIE W MOAMOpPE OTPaXXEHO B
TabuIe.

3HaunTenpHOE coaepxkanne AK, B Tom yncie IMMyHO-
AKTUBHBIX AMUHOKHCIIOT, OTIPE/IEIISICT CAHOTCHHBIE CBOMCTBA
HCCIIEIOBAHHBIX MUENIONPOAYyKTOB. Hanbomnbiee cymmap-
HOE cO/lepXKaHNe aMHHOKHCIIOT-IeTOKCUKaHTOB, OOHapy-
KEHHOE B TIOZIMOPE ITYEJI, OTPEIEIIET €ro 3HAYUTEIbHYIO
JIETOKCULIUPYIOUIYIO U HMMYHHYIO aKTHBHOCTB IO CpaBHe-
HUIO C IPyTUMH HCCIICIOBAHHBIMH ITYEIIONPOTYKTAMH.

The role of amino acids as participants of metabolic
processes is tightly related to their regulatory function in
many biochemical and physiological responses, including
that of xenobiotics and toxic metabolic products detoxica-
tion. In scientific literature there is emphasized a number of
amino acids, playing the role of detoxifiers. Thus, the for-
mation of conjugates with xenobiotics is implemented by
taurine, glycine and cysteine. There was also emphasized
the group of immunoactive amino acids, not only forming
the immunoactive proteins of organism, but also accele-
rating T-lymphocyte and specific antibodies production.

Bee products, procured in May in Moldavian Kodry,
served as the material for this research. To determine total
content of free amino acids and those, bound in proteins,
in honey, propolis, pollen, beebread, royal jelly and dead
bees, we used the modified method for their detection with
amino acid analyzer AAA 339M with preliminary sample
hydrolysis with 6N hydrochloric acid at 110°C within 24 hrs.

The content of amino acids-detoxifiers (AD) in honey,
propolis, pollen and dead bees are shown in the Table.

Significant AD content, including immunoactive amino
acids, determines therapeutic properties in the studied bee
products. The highest total content of amino acids-detoxi-
fiers, revealed in dead bees, determines their high detoxicant
and immune activities compared to other studied bee pro-
ducts.

AK, r/kr Men IMoamop muen uﬁ:;f:iaﬂ Hponon}dc Ilepra hﬁzﬁ%‘f{};ze
AD, g/kg Honey Dead bees Pollen Propolis Beebread Royal jelly
Taypun Taurines 0,18240,0434 2,2740,50 0,08+0,02 0,009+0,002 0,1440,02 0,3040,03
Acniaprar Aspartates 0,096%0,0156 36,16%5,36 15,39+2,92 0,804+0,177 12,96+1,88 46,61+3,73
Gﬁﬁgﬁ}“;‘;:é?gfsnm‘; 0,150%0,032 81,48+16,70 27,27+4.66 1,113£0,237 20,08+2,89 37,65+5,65
Imuuma Glycines 0,032+0,007 37,54+7,14 7,30%1,50 0,582+0,119 6,31£0,63 8,9510,90
Lucrenn Cysteinex 0,007%0,001 7.89%1,06 1,9740,40 0,20240,038 0,65+0,11 1,16+0,09
Meronnn Methioninex 0,006%0,001 5.69%1,14 1,6240,28 0,070%0,017 0,50%0,04 3,4240,34
Opnutus Ornithinex 0,007%0,001 0,14%0,03 0,14%0,03 0,005+0,001 0,3240,02 0,1120,01
Aprunnn Arginines 0,073%0,014 25,7145,45 6,23%1,18 0,243+0,047 5,59+0,96 14,69+1,62
Banun Valine 0,033%0,006 32,00%5,95 6,90+1,35 0,294+0,050 5,76+0,75 13,69+1,51
Usoneiiun Isoleucine 0,024+0,005 19,4241,77 5,3840,98 0,190+0,031 4,25%0,68 12,84+1,67
Neitunn Leucine 0,044%0,008 41,59+7,18 11,3542,36 0,478+0,099 7,92+1,47 21,41+1,93
Cymva AK Total AD 0,654%0,072 289,89+43,48 83,63+10,04 3,989+0,558 64,48+7,09 160,83+25,73

I[pumeyanue: *— UIMMYHOAKTHBHbIE AMUHOKHCIIOTHI.
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Note: *— immune active amino acids.
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MmnAaHTaumsi KPMOKOHCEPBUPOBAHHOW TECTUKYASPHOM
TKaHU B 3KCMEPUMEHTEe: HOBbIE acneKTbl

B.E. HYAnaes
UncTutyT npobaem kpuobmorormm m Kpmuomeanumtsi HAH YkpaunHsbi, r. XapbkoB

Implantation of Cryopreserved Testicular Tissue in Experiment: New Aspects
V.YE. CHADAYEV

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

BnepBbie 3KCIEpUMEHTH MO aJUIOTPAaHCIUIAHTAIIUU
KPHOKOHCEPBHPOBAHHON TECTHKYIIIPHON TKaHH POBOAMIN
Ha 18-Mecsa4HbIX Kponukax noponsl luHmmmnna maccoit
3000-3500 1. Bcro paboTy ¢ )KHBOTHBIME IPOBOIMITA B COOT-
BeTcTBUH ¢ «OOIMMH NPUHLIUIIAMH KCIEPUMEHTOB Ha
JKUBOTHBIX», of00peHHbIMH 111 HarmonanbHBEIM KOHTpeEC-
coM 110 6nostrke (Kues, 2007) 1 corimacoBaHHBIMU C ITOJIO-
JKEeHUSIMU « EBpONIEICKOI KOHBEHIIUH 110 3aLUTE I03BOHOY-
HBIX )KMBOTHBIX, HCTIONIB3YEMBIX JJIS 3KCIIEPUMEHTAIbHBIX U
Jpyrux HayuHbIX neneih» (CtpacOypr, 1986). JKuBoTHbIX co-
JIepKalii B CTAaHIApPTHBIX YCIOBUAX BUBApHs B TedueHue 1,5
MECSIIIeB, TEMIIEPaTypy HOMEIIEHHUS HOIeP>KUBAIN B THA-
nazoHe 15...17°C ¢ oTHOCHTETBHON BIAXXKHOCTBIO 5—65%. Bo
BpeMs IKCIIEPUMEHTA HAOIIONaIH 32 CAMOYYBCTBHEM KH-
BOTHBIX BU3yaJIbHO.

Marepuanom Juis Co31aHNsl HU3KOTEMIIEpaTypHOTo OaH-
Ka CIIY’>KHJIM CErMEHTBI TECTHCOB, IIOJyYEHHBIX BO BpeMs
JIaNIapoOTOMUH Y 37I0POBBIX KPOJIMKOB. 3a00p SITYEK KPOJIMKOB
MIPOU3BOIMIIN B Bo3pacTe 18 mecsieB. 3a60p aMHHOTH-
YECKOI 000JI0YKH OCYIIECTBIISUIN OT 30POBBIX caMoK. [Ipu
3TOM YUYHTHIBAJIM OTCYTCTBHE ITATOJIOT U Pa3IIYHOTO T'eHe3a.
AMITYIBI HEMOCPEICTBEHHO MEpeT OTepalieid IEKOHCEPBH-
poBanu. CerMeHThl TECTUKYISIPHON TKaHU U aMHHOTHU-
YeCKyI0 000JI0UKY ITPOMBIBAJIN B IUTATEJIEHOM Cpelie, 3aTeM
CETMEHTBHI ITOIPYXKAIHN B AMHUOTHYECKYI0 0007104Ky. Cop-
MHPOBAaHHBIN «METIOYEK 3aBS3bIBAIN KETTYTOBOH JINTATY-
poii. [Tociie cooTBeTCTBY!IOMIEH 00PaOOTKHM OIIEPAIMOHHOTO
TIOJIS ITOJT MECTHOM aHecTe3uel MPOU3BOIMIIN TTIOTIEPEUHbIN
paspe3 KOXH B ITOAB3IOLTHOMN 001acTH.

[IpuMmeHeHne naHHON OMOJOTHYECKOW MeMOpaHHI IMo-
3BOJIMJIO TIPOJIOHTUPOBATH (PYHKIIMOHAIBHYIO aKTHBHOCTD
TECTUKYJISIPHOHW TKaHM Oyaromapsi ociadiacHuio dpdexra
OTTOP’KEHHS 1 JIN3HCA.
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For the first time the experiments on allotransplantation
of cryopreserved testicular tissue were carried-out in 18-
month-old rabbits of the Chinchilla breed, weight of 3,000—
3,500 g. All the work with animals was carried-out according
to the General Principles of Experiments in Animals, which
were approved by the 3™ National congress on bioethics
(Kiev, 2007) and coordinated with the statements of Euro-
pean Convention on Protection of the Vertebrate Animals
Used for Experimental and Other Scientific Purposes (Stras-
bourg, 1986). Animals were kept in standard conditions of
vivarium within 1.5 months, the room temperature was main-
tained within the range of 15...17°C with relative humidity
of 55-65 %. The health of the animals was monitored visually
during the experiment.

Testicular segments, which were derived during laparo-
tomy in healthy rabbits, served as a material for establishing
the low-temperature bank. Rabbit testes were sampled at 18
months age. A sampling of an amniotic membrane was
carried-out in healthy females. Thus the absence of pa-
thologies of various genesis was considered. Ampoules
were thawed directly before the surgery. The segments of
testicular tissue and amniotic membrane were washed in
nutrient medium, then the segments were placed into am-
niotic membrane. The formed ‘sack’ was fastened by catgut
ligature. After the corresponding processing of a surgical
field the skin in iliac region under local anaesthesia was
cross-sectionally cut.

Application of this biological membrane allowed to pro-
long a functional activity of testicular tissue due to weaken-
ing the effect of rejection and lysis.
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AAAOTpPAHCNAQHTAUMS KPMOKOHCEPBUPOBAHHON TECTUKYASIPHOW TKaHMU
KaK METOA KOppeKUMM TMMOYHKUUU SMYEeK MAEKONMUTAIoMX
B.E. Yaaaes, B.B. BoAarHA
MHCcTuTyT npobaem kpuobuorormmn n kpuomeanumnnsl HAH Ykpaunsi, r. Xapbkos
Allotransplantation of Cryopreserved Testicular Tissue
as Method to Correct Mammalian Testicular Hypofunction
V.YE. CHADAYEV, V.V. VOLINA

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

B HacTos11€€ BpeMs aKTyaabHBI H3yUCHHE TePANIeBTH-
4yecKoro 3(dexra HOBBIX METOI0B KOPPEKITHUH TECTUKYIIP-
HOW HEIOCTaTOYHOCTH U X BHEIPCHHUE B PEIPOTYKTUBHYIO
MEIHIINHY.

Lenpro paboTHI OBLIO M3YYCHHE BIHSHUS TPAHCIIIAH-
TaIX KPHOKOHCEPBUPOBAHHOM TECTHKYIIIPHON TKAHU KPO-
JIUKOB IIPH ITOJIOBOI aOCTHHEHIINH, KaK MOJICIIN THITO(PYHK-
LY SIYCK per se v Ha (oHe IpuMeHeH s perapara «Hoo-
ben».

YcTaHOBIICHO, YTO MOACTUPOBAHUE THITO(DYHKIINH SUYEK
Y KPOJIMKOB B YCIIOBHSIX HEBO3MO)KHOCTH OCBOOOXKICHHS UX
CEMEHHHUKOB OT 3pEJIbIX CIEPMATO30HI0B IPHBOIUIIO K BO3-
HUKHOBEHHUIO ICCTPYKTUBHBIX HM3MEHEHHUH, KOTOPBIM HOIBEP-
rajluCh, B IEPBYIO 0depeb, Hanbonee auddepeHurnpoBan-
HBIC SIPYCHI CIIEPMATOTCHHOTO SMUTENHS — (HOPMHUPYIO-
Irecs CIepMaTO30UabI ¥ criepMatubl. [locieqaue, HaOy-
Xasl, CJIMBAITUCH B XapaKTEPHBIC OKPYTIIBIC MACCHI (CEMEHHBIC
Iapbl ), TUIABAIOMINE B POCBETE KaHABIA. [10CKOIBKY HIDK-
HUE CIIOW CIIEPMATOTCHHOTO SITUTEINHUS (CIIEPMAaTOTOHUU 1
criepMaTOUTHI | IOpsiiKa) Py 3TOM COXpaHsIIUCH OoJee
JUTUTEITBHO, TO BO3MOKHO BOCCTAHOBJICHHE CIIEPMATOreHe3a
TMIOCIIE TIPEKPAIICHHS ASHCTBHUS TOBPEKTAFOIIETO areHTa ik
HeOJIaronpusTHOTO akTopa.

Mopdonorndeckoe UCCIEeA0BaHNE CEMEHHUKOB KHBOT-
HBIX C MOJCJIHMPOBAHHOW TUMOGYHKIHMEH suuek (comep-
JKaHue 0e3 CaMOK B TeUEHHUE 2-X MECSIIIEB ), KOTOPBIM ITPOU3-
BOJIIJIACH TPAHCIUIAHTAIINS KPHOKOHCEPBUPOBAHHON TECTH-
KYJSIPHOM TKaHH U KOTOPBIC B TCUCHHE 4-X HEJICIIh IOy YalIH
HOOTpOmHbIH npenapat «Hooden», mokazaao BOCCTaHOB-
JICHUE CTIEPMATOT€HHOT'O ITUTEIIHSI K BO30OHOBIICHHE CIIep-
MaTOTreHe3a B U3BHTHIX CEMCHHBIX KaHalbIaX. B coennHu-
TEJBHOI TKaHU TTAPECHXUMBI CEMEHHHKOB MEKIY METIIMHI
CEMEHHBIX KaHAJIBLIEB BOKPYT KPOBCHOCHBIX KAIIMJIISIPOB OII-
PeensINCch HHTEPCTUITANIBHBIC KIICTKH Jlelaura, kKoTopble
OCYIIECTBIISIFOT B CEMEHHUKAX YHIOKPUHHYIO (YHKIIHIO,
CHHTE3HPYS CTEPOHIHbIC TOPMOHBL. TOT (hakT, 9TO HHTEPCTH-
[IUATTbHBIE KJIETKH B OOJIBIIIEM KOJTMUECTBE OOHAPYKUBAIOTCS
B CEMEHHHKAX Y )KHBOTHBIX, ITOJy4aBIIUX MOCIIE TPAHCILIAH-
TaIMY TKaHU simaeK npenapat « Hoodeny», CBHACTENECTBYET
B IOJTB3Y TIOCIICTHETO, KaK MperapaTa, Yay4IIaroIIero Karmui-
JSIPHOE KPOBOOOpAIICHHE.

Takum o0Opa3om, mokazaHo: 1) monoBas aOCTHHEHITUS
KPOJTUKOB B TCUCHHE 2-X MECSIICB HE SBILIETCS HEOOpaTUMOIA;
2) METOJI TPAHCIUIAHTAITUH KPHOKOHCEPBUPOBAHHOM TeCTH-
KYyJISIPHOM TKaHU MTO3BOJISIET BOCCTAHABIMBATh MOP(hO(yHK-
IIIOHAJIBHOE COCTOSIHNE CEMEHHUKOB, OCYIIIECTBIISAA KOPPEK-
IIUIO CHIDKEHUS MX (YHKIMH; 3) HOOTPOIHBINA Mperapar
«Hooden» ycunupaer 3¢pdext, mosydeHHbIH OT TpaHC-
TUTAHTAINH.

KpnoGMOnOr MM

T.22,2012, Ne3

Nowadays an actual is the study of therapeutic effect
of new methods for correcting testicular failure and their
introduction into reproductive medicine.

The research aim was to study the effect of transplan-
tation of cryopreserved testicular tissue of rabbits under
sexual abstinence as a model of testicular hypofunction
per se and on the background of the drug Noophen introduc-
tion.

It has been found that the modeling of testicular hypo-
function in rabbits under conditions of impossibility of
releasing of mature spermatozoa from testes led to the occur-
rence of destructive changes, primarily in the most differen-
tiated layers of seminiferous epithelium, i. e. developing
spermatozoa and spermatids. Underwenting swelling the
latter merged into characteristic rounded masses (semen
balls) floating in the tubule lumens. Since lower layers of
the seminiferous epithelium (spermatogonia and sperma-
tocytes of the 1% order) herewith were longer preserved, the
spermatogenesis recovery was possible after ceasing the
effect of damaging agent or unfavorable factor.

Morphological examination of animals’ testes with
experimental testicular hypofunction (keeping without
females within 2 months), which were transplantated with
cryopreserved testicular tissue and which within 4 weeks
received nootropic drug Noophen showed the recovery of
seminiferous epithelium and renewal of spermatogenesis in
the convoluted seminiferous tubules. In connective tissue
of testes parenchyma between the loops of the seminiferous
tubules around blood capillaries there were found interstitial
Leydig cells, performing endocrine function in testes by
synthesizing steroid hormones. The fact that the interstitial
cells are found in great number in the testes of animals
treated with drug Noophen after transplantation of testicular
tissue testifies to a favor of the latter, as the drug improving
capillary blood circulation.

Thus we have shown that 1) sexual abstinence of rabbits
for 2 months is not irreversible, 2) transplantation of cryo-
preserved testicular tissue can recover testicular morpho-
logy and function, by correcting their functions’ reduction,
3) nootropic drug Noophen strengthens the effect resulted
from a transplant.
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CocrosiHne NPOOKCUAAHTHO-AaHTUOKCMAAQHTHOTO OaAaHCa B TKaHSAX
AAbOPATOPHbIX XMBOTHBIX Ha (poHEe BBEAEHUS KPMOKOHCEPBUPOBAHHOIO
3KCTPaKTa MAAUEHTbl B YCAOBUSX OOWEro OXAaXKAeHus
A.K. Yepemckom, B.B. Ymxesckmim, KO.B. HukmtueHko, O.C. Trokomniok
MHCTUTYT npobaem Kpnobuorormu mu kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
State of Prooxidant-Antioxidant Balance in Tissues of Laboratory
Animals on Background of Introduction of Cryopreserved
Placental Extract Under General Cooling
A.K. CHEReMsKOY, V.V. CHizHEVSKY, YU.V. NIKITCHENKO, O.S. PROKOPYUK

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

CBoOOMHOpAIUKAIBHOE MOBPEKIACHUE OHOMOICKYI
SABJISICTCA OOHUM M3 OCHOBHBIX MEXAaHH3MOB XOJOIOBOI'O
noBpexacHuss Memopan [Hukutuenko FO.B., OBcsaHM-
xoB C.E., 2000]. IToka3zaHno, 94To mpu 00IIEM OXJIaKICHHU
U MOCJISIYIOLIEM CaMOOTOIPEBE IKCIIEPUMEHTAIIBHBIX KH-
BOTHBIX YBEJIMYMNBACTCA HHTCHCUBHOCTD 013060)1H0pam/11<anb-
HOT'O OKHCJICHUA JIMITUI0B, CHUIKACTCA aKTUBHOCTH psja
AHTHOKCUIaHTHBIX (EPMEHTOB U COJCPKAHUE TPUPOIHBIX
AHTHOKCH/IAHTOB B TKAHSIX, T.€. HAPYIIACTCS POOKCHIAHTHO-
AHTUOKCHUJIAaHTHBIA OanaHC opraHm3Ma. B cBsi3um ¢ 3THM
TIOWCK CPEJICTB, 00T TAI0IINX aHTHOKCHIAHTHBIM JICHCTBHEM
WA CIIOCOOHOCTHIO TMOBHIIATh aKTUBHOCTH SHAOTCHHOM
AHTHOKCHUIAHTHOW CHCTEMBI, HEOOXOIMM IS TIOBBIIIICHHUS
XO0JIOIOBOM YCTOMUMBOCTH OPraHU3Ma.

W3yuanu cocrosiHuEe MPOOKCHIAHTHO-aHTHOKCHIIAHT-
HOT0 0ajlaHca B TKaHsIX CepLia, IEYSHH U KPOBU KPBIC Yepe3
3 4 camocorpeBaHus Mociie O0LIero OXJIAXKICHUs OeNbIX
KpBIC, IIOJIy4aBIIUX MPEJBAPUTEIILHO B T€UEHUE 5 NHEH
KPUOKOHCEPBUPOBAHHBIN 3KCTPAKT IUIALIEHTHI.

[omy4ennpie B paboTe MaHHBIC MMO3BOJSIOT CICIATh
BEIBOJI, UTO 00IIIee OXJIAXKICHHIE )KUBOTHBIX YBEIHIUBACT
conepxanne TBK-akTHBHBIX TPOAYKTOB H HHTCHCHBHOCTB
CIIOHTaHHOTO 1 ackopOar-mHAyImpoBanHoro [TOJI B ceparre,
[ICYCHH U CBIBOPOTKE KPOBH. [IpH 3TOM aHTHOKUCIUTENBHAS
AKTUBHOCTB CBIBOPOTKH KPOBHU U AKTUBHOCTH CYTIEPOKCH-
AUCMYTasbl B CEPALC, TIEYECHU U CBIBOPOTKE KPOBU CHHXKA-
JIUCh, 2 aKTUBHOCTD LIEPYJIOIIa3MHUHA 1 KaTajla3Hast aKTHB-
HOCTb HE U3MEHIHCh. KpHOKOHCEpPBHUPOBAHHBINA 3KCTPAKT
TUTALICHTBI HOpMaJIN30BaJl aHTUOKHUCIIUTCIIBHYIO aKTUBHOCTD
1 aKTUBHOCTB CYTIICPOKCUAANCMYTa3bl B CbIBOPOTKE KPOBH,
cepauc U MEYCHU IMOAOIBITHBIX XMBOTHBIX CHHXKaJl Ha-
xorieHne THEK-akTUBHBIX TPOYKTOB, 8 TAKKE HHTCHCHB-
HOCTP CIIOHTaHHOTO U ackopOar-uHrynuposanHoro [10J] B
M3YYCHHBIX TKAHSX, YTO HECOMHECHHO SIBIISICTCSI MTOJIOKH-
TENBHBIM CTA0MIM3UPYIOIIUM MEXaHH3MOM B pearupo-
BaHUU TEIIOKPOBHOTO OpTaHU3Ma Ha XOJIOIOBOH CTpecC.

KpuoGMOROrIM

T.22,2012, Ne3

Free radical damage of biomolecules is one of the main
mechanisms of the membrane damages by cold [Nikitchen-
ko Yu.V., Ovsyannikov S. E., 2000]. It is shown that at general
cooling and the subsequent self-warming of experimental
animals, the intensity of free radical oxidation of lipids increa-
ses, activity of some antioxidant enzymes and the content
of natural antioxidants in tissues decreases, i. e. the prooxi-
dant-antioxidant balance of an organism is disordered. In
this connection the search for the means possessing an
antioxidant action or ability to increase the activity of endo-
genous antioxidant system, is necessary to enhance cold
hardiness of an organism.

There was studied the state of prooxidant -antioxidant
balance in tissues of heart, liver and blood of rats in 3 hrs
after self-warming with following general cooling of white
rats, previously administered with a cryopreserved extract
of placenta during 5 days.

The data obtained in the work allow the conclusion about
the fact that total cooling of animals increases the content
of TBA-active products and intensity of spontaneous and
ascorbate-induced lipid peroxidation in heart, liver and
blood serum. Thus the anti-oxidative activity of blood serum
and activity of superoxide dismutase in heart, liver and
blood serum decreased, the activity of ceruloplasmin and
catalase activity did not change. Cryopreserved extract of
placenta normalized antioxidative activity and the one of
superoxide dismutase in blood serum, heart and liver of
experimental animals and reduced the accumulation of TBA-
active products and intensity of spontaneous and ascorba-
te-induced lipid peroxidation in the investigated tissues,
which is undoubtedly positive stabilizing mechanism in the
response of homoiothermic organism to cold stress.
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lNporHo3upoBaHne OCMOTUYECKOTO MOBEACHUSI KAETOK
npu 3aMOpPAXXUBAHMU U UX COXPAHHOCTU MOCAe OTOrpeBa
H.A. YepHobam, N.D. KosaaeHko, T.A. boxok, A.B. Naxomos, A.®. PO3AHOB
UHCcTuTyT npobaem kpmobmorornm m KpmomeanumHsl HAH Ykpaunbi, r. Xapbkos
Forecasting of Osmotic Behavior of Cells During Freezing and their Post-Thaw Survival
N.A. CHERNOBAY, I.F., KovaLEnko, G.A. BozHok, A.V. PakHomov, L.F. Rozanov

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

B pabote ¢ moMompio MOTUGUITUPOBAHHOH (HHU3HUKO-
Matemarnueckoit monenn Kexem-Kauanbckoro [[opnuen-
ko E. A. u nip., 2008] Ha OCHOBE OIpeIECIEHHBIX T€OMETPH-
YECKHX M TPAHCIIOPTHBIX XapaKTEPUCTUK KIETOK HHTEPCTH-
st TectrcoB (KUT) B pacTBopax KpronpoTeKTopoB [YepHo-
6aii H.A. u 1ip., 2010] mporuo3upoBaiu 0CMOTHIECKOE ITOBE-
JISHUE 3TUX KJIETOK Ha Pa3HBIX dTarax KPUOKOHCEPBUPOBAHHMS
u coxpanHocts KUT nocie otorpesa.

B pab6ore onenena coxpanHocts KUT mocie kprokoH-
cepBUpOBaHUs ¢ pacTBopamu mmnepuHa (7%), JIMCO
(10%), 3T (7%) u numetundopmamuna (JIMDA) 5% c uc-
MOJIB30BaHUEM CKOPOCTEH oxnaxkaenus 1, 5 u 10 rpang/mun
110 —40°C ¢ mocIIe AyI0MKM OTPYKEHAEM 00pa3IOB B KHUJI-
Kuii a30T. [Toka3aHo, 4To DIMIIEPHH 00ECIICUUBACT 0CTATOY-
HO BBICOKYIO (/10 75%) COXpaHHOCTb KJIETOK ITOCIIE 3aMOpa-
JKUBaHHsI. 3aMOpakHBaHUE C MPUMEHEHHEM PacTBOPOB
JMCO u 3T co cKOpOCThIO OXJTaXKIeHHUS | Tpaj1/MuH obecrre-
guBaeT coxpaHHocTb KUT nmo 59%, co ckopoctsamu 5—
10 rpaa/mun — 10 72%. Hanbosee BhICOKHE 3HAYCHUS
coxpaHHOCTH (83%) MOTy4eHBI IPH KPUOKOHCEPBUPOBAHIH
KJIETOK CO CKOPOCTBIO oxXJaxkaeHus 10 rpa/MIH ¢ HCTIOIb-
3oBanneM J[M®A.

[IpornozupoBanue ocmotudeckoro nosenenus KUT va
JTare 3aMOPaKUBAHUS C Pa3IINIHBIMU CKOPOCTSIMH OXJTaXK-
JICHUS TI0KAa3allo, YTO MPH OXJAXKICHHH CO CKOPOCTHIO
1 rpag/mus B npucyterBun JIMCO 06e3B0oKHBaHKE KIETOK
3aBepmraercs Kk —10°C, B mpucyrcteun OI' u JIM®DA — k
—20°C. IIpu ucnonb30BaHUM IIULIEPUHA JOCTUKEHUE MUHHU-
MaJIbHOTO 00beMa KIIETOK HabOmronaercs k —45°C. Yeennye-
HHE CKOPOCTH OXJIaxkaeHus 10 10 rpajy/MUH B IPUCYTCTBUU
BCEX UCCIIEYEMBIX BEUIECTB PACIIUPAET TEMIIEPATyPHBIN
nuamna3on o6espoxkuBanus KUT. [lpu oxmaxxneHun co
ckopocthio 100 rpan/MuH cTenIeHb 00€3BOKUBAHHS KIIETOK
HE3HAYUTENbHA, YTO MOXKET IPUBECTH K BHY TPUKIETOTHON
KPUCTAIUIM3AINH B CTaTh TPUYUHON MOBPEKACHUS KIIETOK.

Pesynerarhl MporHO3MPOBaHUS TTIO3BOJISTIOT JATh CICAYIO-
mee 0ObSICHEHUE MTOBBIIICHUIO COXPAaHHOCTH KIIETOK IPH
MOBBILIEHHH CKOPOCTH OXJaxgeHus 10 10 rpas/MuH B IpH-
cyrcteun JIMCO, OI' u JIM®DA. OxnaxaeHue co CKOpOCThIO
1 rpa;/MUH CONPSKEHO € NTATETEHBIM HAX0/KJICHIEM KIICTOK
B 00€3B0O’KEHHOM COCTOSIHUH, YTO MOXKET CTAaTh IPUIAHON
UX Tu0eIu B pe3ylibTare 0OCMOTHYECKOT0 CTpecca. YBelye-
HHUE CKOPOCTH oxXNaxeHus 10 10 rpaa/MuH CHIDKaeT BpeMs
9KCIO3HUINH KIIETOK B IETHIPATHPOBAHHOM COCTOSTHIH, HCK-
J0Yasi OJHOBPEMECHHO U BHYTPHUKJICTOUYHYIO KPHCTAJUIN-
3all1I0, U OCMOTHYECKH cTpecc. BmecTe ¢ Tem, oueBUAHO,
YTO JajbHeHIee YBeIHUCHHE CKOPOCTH OXJIaXKACHUS IO
100 rpag/MuH, XOTS U MO3BOIISIET U30ECKATH AITUTCIHHOTO
JIEHCTBUS TUTICPTOHUH, HAONMFOIAFOIIEHCS TP MEITCHHBIX
CKOPOCTSIX, MOXKET MMPUBECTH K 3HAYUTEITLHOMY MEePEOXIIaK-
JIEHUIO KJIETOK M BOSHUKHOBEHHIO BHYTPUKIIETOYHOMN KPHUC-
TaJUTA3AIAH.

KproGmOROrM

T.22,2012, Ne3

By means of modified Kedem-Kachalsky physical and
mathematical model [Gordienko E.A. et al. 2008] and basing
of certain geometrical and transport characteristics of testes
interstitial cells (TICs) in cryoprotectant solutions [Cherno-
bay N.A. et al. 2010] in this research we forecasted the os-
motic behaviour of mentioned cells at different stages of
cryopreservation and TIC survival after thawing.

In the research we estimated the TIC survival after cryo-
preservation in the solutions of glycerol (7%), DMSO (10%),
EG (7%) and 5% dimethyl formamide (DMFA) using cooling
rates of 1, 5 and 10 deg/min down to —40°C with following
plunging of the samples into liquid nitrogen. Glycerol has
been shown to provide quite a high (up to 75%) cell survival
after freeze-thawing. After freeze-thawing in solutions of
DMSO and EG using cooling rate of 1 deg/min provided the
TICs survival up to 59% and in the case of 5-10 deg/min it
was up to 72%. The highest survival (83%) was obtained
when freeze-thaw the cells using cooling rate of 10 deg/min
and DMFA solution.

Forecasting of osmotic behaviour of TICs at stage of
freezing when using various cooling rates has shown that
during cooling with the rate of 1 deg/min in DMSO presence
the cell dehydration terminates at —10°C and in the presence
of EG and DMFA does at —20°C. When using glycerol, the
achieving the minimum volume of cells is observed at about
—45°C. The rise in cooling rate up to 10 deg/min in the pre-
sence of all the studied substances extends the temperature
range of TIC dehydration. When cooling with the rate of
100 deg/min the dehydration degree of cells is insignificant,
likely leading to intracellular crystallization and be the cause
of cell damage.

The results of forecasting allowed to explain rise in cell
survival after increasing the cooling rate up to 10 deg/min
in the presence of DMSO, EG and DMFA. Cooling with the
rate of 1 deg/min is related to long-term exposure of cells to
dehydration, which might be the cause of their death because
of osmotic stress. Increased cooling rate up to 10 deg/min
reduced the time of cell exposure in dehydrated state, exclu-
ding simultaneously both intracellular crystallization and
osmotic stress. Along with this it is evident that further rise
of cooling rate up to 100 deg/min even if allows the avoiding
of lasting effect of hypertonia observed at slow rates may
lead to significant overcooling of cells and appearance of
cell crystallization.
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AOCAIAKEHHS BMAMBY KPiOKOHCEpPBYBaHHsSI Ha MOP(POPYHKLIOHAAbHI
BAAQCTMBOCTi KAITUH FPaHYAbO3U Ta KYMYAIOCY SIEYHMKA AIOAUHM
H.H. Yys, M.IT. Metpywko, I.B. AospyHoBA, B.B. Kirouka, O.5. PEBEHKO
IHcTuTyT Npobaem kpiobioaorii i kpiomeanunnn HAH Ykpainu, m. Xapkis
Study of Cryopreservation Influence on Morphological Properties of
Human Ovarian Granulosa and Cumulus Cells
N.N. CHus, M.P. PETRUSHKO, 1.V. DOBRUNOVA, V.V. KIROSHKA, O.B. REVENKO

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

OcTaHHIM 4aCOM ITPH KOMIUIEKCHOMY JIIKYBaHH1 JIESKHX
hopm Oe3ruTi s, 0COOIUBO 1t 30epeKeHHS HEPTHILHOCTI
TMALIEHTOK, sIKi IPOXOJIATh A0NAIliiHY XiMio- Ta paIioTepartiro,
BUKOPHCTOBYIOTh KPIOKOHCEPBOBaHI PEIPOAYKTHBHI TKa-
HUHH, KIIITHHA, TaMETH a00 eMOpiOHH.

Merta po6otu — oriHKa MOPPOPYHKITIOHATTBHAX BIIACTH-
BOCTEH KJIITHH I'PaHyIb03H Ta KyMYJIIOCY SIEYHHKA JIFOIMHA
JIO Ta TICIIs KPIOKOHCEPBYBAHHS.

YV po6OTi BUKOPHCTOBYBAIM KPIOKOHCEPBOBAHI 32 MOBLITb-
HOIO IIPOrPaMoI0 OXOJIODKEHHs i 3axuctom 5% JIMCO +
5% ITEO-400, ¢hparMeHTH KIIITHH rPaHy/IbO31 Ta KyMYIIOCY
(KT'K) sieuHuKa JIOQUHY, SIKI BUITY4Yad 3 IIPEOBYIIITOPHUX
(homikyiB i Yac NPOBEJCHHS MPOrPaMH 3aIlIiIHEHHS in
vitro. KiiTHHM 32 pi3HUMH METOJaMH KyJIbTHUBYBaJU
B cepenosuii «Upgraded B2y (®panmis) abo IMEM («Ser-
Vay) J10 Ta HiCJIs KpioKoHcepByBaHHS. CTepOinoreHHy aKTHB-
HicTb Ta xutTe3naTHicTh KI'K omiHroBamy 3a 70moMororo
(iryopectieHTHIX OapBHUKIB: HUTECHKOTO YEPBOHOTO Ta ITPO-
HigiyMy HOIHTY.

[icTonmorivyHi OCTiIKEHHS HE BUSBIIIA CYTTEBHUX BiMiH-
Hocrei y ctpykrypi KI'K 10 Ta miciist kpiokoHCEpBYBaHHS,
OJIHAK y JESKHX Iperaparax CrocTepiraid 3MiHy TIHKTO-
plaNbHUX BIACTHBOCTEH B 01K €03MHOMLNIT micyist i1 HU3BKUX
temneparyp. [Ipu KyJIbTHBYBaHHI HATHMBHUX IperapariB
aaresito i mirpaunito KI'K Bigmivanu Ha 2-y 100y KyjiabTH-
ByBaHHS, IiCIIsl KPIOKOHCEPBYBaHHsS — Ha 3—4-y 100y.
IMoBipHO, HaHMiT haKT OB’ I3aHUH 3 penapalicro HeleTalb-
HUX YIIKOIKEHb, 1[0 BUHUKAIOTh Y KIIITUHAX B PE3yJbTari
KpiokoHcepByBaHHA. Ha 7-y 100y Bif3Ha4Yann MHOXXUHHY
MITpaIifo KITITHHHUX eJIEMEHTIB B MOHOIIIapi. KiriTiHHA Masm
OKpyIiIy opMy 3 IpiOHO3epHUCTOIO IMTOILIa3Moro. Ha 10-y
o0y crioctepiramu 6araromaposi pparmenTy KI'K i3 ToHKO-
I'PaHyIbOBaHOO [IUTOILIA3MOI0. DITyopecieHTHUI OapBHUK
HUIBCHKUI YepBOHUI BUSBUB 30€pEKEHHS CTEPOiIOTeHHOT
axruBHocTi KI'K y kynbTypi Ha 10-y 100y micist aii Kpiozaxuc-
HOT'O CEPEIOBHIIA Ta KPIOKOHCEPBYBAHHS, 1110 OYJIO MiATBEp-
JokeHo npH kceHoTpanciuianTaii KI'K oBapioekToMoBaHUM
caMKaM 1rypiB. JKUTTE€31aTHICTh KITITHH TICIIsl KPIOKOHCEPBY-
BaHH Oy1a 3HIKeHa Ha 29%. J{o 14-1 moOu OLIbIIicTh KITITHH
1 (parMeHTIB BiAKPIIUTIOBATUCS BiJI JHA YAIITKH, IO CBITIMIIO
PO HACTaHHsI (a3u CTapiHHSA KYJIBTypH.

TakuM YHHOM, HU3BKOTEMIICpaTypHE 30€piraHHs i
3aXHCTOM JIByXKOMITOHEHTHOTO KPi03aXHCHOTO CEPETOBHUINA
HE3HaYHO BIUIMBAE HA CTEPOiJOreHHY aKTHBHICTh, MOP(hO-
noriuny nitichicts KI'K, mirpatiito i mposidepariito KITHH y
KyJIBTYPi.

KpuoGMoROr M

T.22,2012, Ne3

Recently in a complex treatment of some types of
infertility, especially for preserving the fertility in the patients
undergoing ablational chemotherapy and radiotherapy, the
cryopreserved reproductive tissues, cells, gametes or emb-
ryos have been used.

The research aim was to assess morphological and func-
tional properties of human ovarian granulosa and cumulus
cells before and after cryopreservation.

In the work there were used cryopreserved under protec-
tion of 5% DMSO + 5% polyethylencoxide-400 fragments
of human ovarian granulosa and cumulus cells (GCC),
isolated from pre-ovulatory follicles during in vitro ferti-
lization procedure. The cells were cultured using different
methods in Upgraded B2 (France) or DMEM (Serva) media
before and after cryopreservation by slow cooling program.
Steroidogenic activity and viability of GCC was assessed
using fluorescent dyes: Nile Red and propidium iodide.

Histological studies have found no significant diffe-
rences in the structure of GCC before and after cryopre-
servation, however, in some samples there was observed a
change in tinctorial properties towards eosinophilia after
low temperature exposure. When cultured native prepara-
tions the adhesion and migration of GCC were noted to the
second day of culturing after cryopreservation it was found
to the 3—4™ day. This fact is presumably associated with
reparation of non-lethal damages appearing in the cells as a
result of cryopreservation. To the seventh day there was
found a multiple migration of cell elements in monolayer.
The cells were of a round shape with fine-grained cyto-
plasm. To the 10" day there were observed the multilayer
areas of GCC with fine-grained cytoplasm. Fluorescent dye
Nile red revealed the preserved steroidogenic GCC activity
in the culture to the 10" day after exposure to cryoprotective
media and cryopreservation, which was confirmed by xeno-
transplantation of GCC to ovarioectomized female rats. Post-
thaw cell viability was reduced by 29%. By the 14" day the
majority of cells and fragments detached from the dish
bottom, indicating the onset of culture aging phase.

Thus, low-temperature storage under the protection of
two-component cryoprotective medium does not significant-
ly affect steroidogenic activity, morphological integrity of
GCC, migration and proliferation of cells in culture.
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YyBCTBUTEABHOCTb (PETaAbHBIX MU HEOHATAAbHbIX
HEPBHbIX KAETOK KPbIC K TUMOTEPMUYECKOMY XPAHEHUIO
M.B.WeB4eHKO!, A.H.Cykau?

'XapbKOBCKMI HaUMOHaAbHbIA resarormdecknii yuusepcutetr um. [.C. CkoBopoAbl
HMHcTuTyT npobaem Kpuobuororum u kpuomeanumHol HAH YkpauHsl, r. Xapbkos

Sensitivity of Rat Fetal and Neonatal Neuronal Cells to Hypothermic Storage
M.V. SHevcHeNkO!, A.N. SukacH?
'G.S. Skovoroda Kharkov National Pedagogical University, Kharkov, Ukraine
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

W3ydeHne BIUsAHMS FUMNOTEPMHYECKUX YyCIOBUHI Ha
KHM3HECTIOCOOHOCTH M30JIMPOBaHHBIX HEPBHBIX KiteTok (HK)
Pa3IMYHOTO YPOBHS PA3BUTHUS aKTyalbHO AJS KPHOOHO-
JIOTUH, TPAHCIUIAHTOJIOTHH U MEeTUIMHEI. Llens paboTs! —
M3y4eHne BIUSHUS Turnorepmudeckoro xpaneHus (I'X)
n3onupoBanHbIX HK (eranpHOro 1 HeoHaTaIbHOTO MO3Ta
KpBIC B CpeJIax pa3iIMYHOIO COCTaBa Ha MX MOBEJICHUE B KYJIb-
Type in vitro.

HepBHbIe K1eTKH MOJTyYay 13 TKaHeH MO3ra SMOPHOHOB
KpbIC 15—16-X CYTOK rectaliiid U1 HOBOPOXKIEHHBIX KPBIC.
Knerku xpanunu B teuenue 1, 2, 3, 4 u 5-u cyTok npu
temnepatype 8°C B cpene DMEM/F12 B ipucyTCTBUH ChI-
BOPOTKU KpOBH KpbIC. KynbTuBHUpOBany X B KOHIEHTPALUN
2x10° knerox/mn B cpeie DMEM/F12, oboramennoii 10%-i
CBIBOPOTKOH. JKH3HECTIOCOOHOCTh KIIETOK OICHUBAIU IO
TpHUIaHOBOMY TecTy. KileTku oxparimBain Ha MapKep Hel-
poHOB B-TyOynuH I11.

B teuenue 1-x cytok I'X HaOmonanocey yBemmaeHNe K3~
HECITOCOOHOCTH BCEX M3y4aeMbIX KIIETOK B 1,52 pasa, KoTo-
pas pH JajbHEHIIeM XpaHSHNHN TPAKTHYECKU He H3MEHS-
nack. KonmuuecTBo KJIETOK IPH 3TOM YMEHBIIANIOCh.

l'unorepmudeckoe xpaneHue smOproHanpHEIX HK 1o
3-X CyTOK He IPUBOANIIO K U3MEHEHHIO ITOBEIICHUS KIICTOK B
KyJBType 110 CPaBHEHUIO ¢ KOHTposieM. HepBHBIE KieTKH
(hOopMHUPOBANH arperarsl, OT KOTOPBIX ITOCIIE TPUKPETUICHUS
MUTPHUPOBAIIN HEHPOHBI U KieTku miud. [locie dpopmupo-
BaHM IIMAJIFHOTO MOHOCJIOS MOSIBIISUIMCH HEUPOOIACTHI U
KOJIOHHH KJIETOK; B TeueHue 4-X cyTok ['X xapaktepuso-
BaJIOCh YMEHBIIEHUEM KOJTHYECTBA KJIETOK C HEHPOHAIIBHOM
Mopdosorueii u 6osee HU3KOH CKOPOCTHIO (hopMHUpOBaHHMS
MoHocnos ru. [ocne 5 cyrok I'X HepBHBIE KIIETKU (hOPMU-
POBaJIM MEIIKUE PHIXJIbIE arperaThbl co ciadoil cnocoGHoC-
TBIO K MPUKpEIUIEHUI0. [Ipy 3TOM MUTpUpYyIOLIYE OT HUX
KJICTKH B OCHOBHOM OBUIN IIPEICTABIIECHBI KIIETKaMHU TIIUH,
KOTOpBIE XapaKTepU30BAIHNCh HU3KHM YPOBHEM Mpoiude-
panuu. [Tnomans MoHOCIHOs He TpeBbimana 20% miomaan
nynku. [ToBenenune neonaranbHbix HK B kynerype nocine ['X
Ha MPOTSHKEHHUU 2-X CYTOK HE OTIMYANIOCh OT MOBEACHUS
UCXOJIHBIX KIleTOK. [Iporcxoanio popMupoBaHre MHOTOKIIE-
TOYHBIX arperaroB, KOTOPBIE MPUKPEIUIUTUCH K TIOIJIOKKE,
IIOCJIE YETO OT HUX MUTPHPOBAIIN HEUPOHBI U KIETKH [IIUH.
DopMupoBaCcS MOHOCIOHN KIETOK INIMHU, HA KOTOPOM IOSIB-
JISUTUCH HeHpoOIacThl M KOJIOHUH KIIeTOK. KynsTHBHpOBaHKE
HeoHatanbHBIX HK mocne 3-x cyrok I'X xapakrepu3oBanoch
MPUKPEIIEHUEM H PACIUIACThIBAHUEM €JUHUYHBIX KIETOK
VN, a TaKke GOPMUPOBAHNEM MEJIKHX PBIXJIBIX arperaros,
KOTOpBIE K TOMJIOKKE HEe IMPUKPEIUISUINCE, B TaJIbHEHUIIIEM
pacmanganuch Ha eMHUYHBIC KJICTKHU U IIOTH0au.

TaxuMm oOpa3zom, HeoHaTanbHEIe HK Gojiee dyBcTBHTEIH-
HBI K ycnoBusiM ['X 1o cpaBHEHHIO C SMOPHOHAIBHBIMU
kierkamu. [Ipu 3ToM HelipoHaJIbHBIC KIETKH Ooiee 4yBCT-
BUTEJIBHBI K YCJIOBHSIM THIIOTEPMHUYECKOTO XPAHECHHS B
CPaBHEHMH C KJIETKaMU ININH.

KpuoGMOROrIM

T.22,2012, Ne3

Studying the influence of hypothermic conditions on
the viability of isolated neuronal cells (NCs) of different
developmental level has been actual for cryobiology, trans-
plantology and medicine. This research aim was to study
the effect of hypothermic storage (HS) of isolated NCs of
fetal and neonatal rat brain in the media of different compo-
sition on their behavior in vitro.

Neuronal cells were procured from brain tissues of rat
embryos of 15-16 gestation days and newborn ones. The
cells were stored for 1,2, 3,4 and 5 days at §8°C in DMEM/
F12 medium supplemented with in rat blood serum. They
were cultured in 2x10° cells/ml concentration in DMEM/
F12 medium, enriched with 10% serum. The cell viability
was assessed by trypan blue test. Cells were stained for
neuronal marker 3-tubulin I1I.

During the 1* day of HS there was observed an increase
in viability of all studied cells by 1.5-2 times, which remained
almost unchanged during following storage. In this case a
number of cells was reduced.

Hypothermic storage of embryonic NCs up to 3 days
did not change the cell behavior in culture as compared
with the control. Neuronal cells formed the aggregates, from
which the neurons and glial cells migrated after attaching.
After glial monolayer formation there were appeared the
neuroblasts and cell colonies, during 4 days the HS was
characterized by a decreased number of cells with neuronal
morphology and a lower rate of glial monolayer formation.
After 5 days of HS the neuronal cells formed small loose
aggregates with a low ability for adherence. In this case the
migrating cells were mainly presented by glial cells, charac-
terized by low proliferation. The monolayer area did not
exceed 20% of the well bottom surface.The neonatal NCs
behavior in culture after HS for up to 2 days did not differ
from that of initial cells. There were formed the multi-cell
aggregates, attached to the substrate, after that there was
the migration of neurons and glial cells. The monolayer of
glial cells was formed, where neuroblasts and cell colonies
appeared. The culturing of neonatal NCs after 3 days of HS
was characterized by the attachment and flattening of single
glial cells, as well as by formation of small loose aggregates,
not attached to the substrate, then dissociated into single
cells and died.

Thus, the neonatal NCs are more sensitive to HS condi-
tions as compared to embryonic cells. Thereat the neuronal
cells are more sensitive to hypothermic storage conditions
compared to glial ones.
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CoueraHHOe AeiCTBME TAMLIEPUHA M MPEABAPUTEALHOTO 00€3BOXKMBAHUS Ha
rUNEepTOHUYECKUA WOK SPUTPOLIMTOB YeAOBeKa
H.M. linakosa, H.B. Opaosa, E.E. Hunot, A.N. ArekcaHarosa, C.C. Erwos, O.A. LLANKMHA
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Combined Effect of Glycerol and Preliminary Dehydration
on Hypertonic Stress of Human Erythrocytes
N.M. SHpakova, N.V. OrLova, E.YE. NiPOT, D.l. ALEKSANDROVA, S.E. ERsHOV, O.A. SHAPKINA

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

[IpenBapurenbHOE MHKYOUPOBAHUE SPUTPOLIUTOB MJIe-
KOITUTAIOIINX B Cpelax, COACPIKALINX HEMPOHHKAIOIINE B
KJICTKY KOMITOHEHTBI ¥ XapaKTePU3YFOIIIXCS ONPECTICHHBIM
JUATIa30HOM OCMOJISIPHOCTH, (DOPMHPYET YCTOWYUBOCTH
KIIETOK K MOCIIEAYIOMIEMY ACHCTBUIO THICPTOHUIECKOTO
I0Ka.

Les paboThI — HCCITEIOBATH COYETAHHOE ICHCTBHE MPO-
HUKAIOMIETO KPHOIPOTEKTOPa MITUIICPUHA H IIPESABAPUTEITh-
HOTO 00€3BOXKHMBaHHS SPUTPOLIUTOB YEJIOBEKA HAa YYBCTBH-
TEJIbHOCTh IPUTPOLUTOB K THIIEPTOHHYECKOMY MIOKY
(4,0 mosts/nn NaCl ripu 37 u 0°C).

[IpenBaputensHOEe 06€3BOKUBAHUE SPUTPOIIUTOB YEIIO-
Beka B cpenax 0,2—0,8 Mo/ NaCl mpuBOAMT K HEMOHOTOH-
HOMY M3MEHEHHIO UX TUIIEPTOHNYECKOH YyBCTBUTEIILHOCTH
pu iepeHecennu B cpexy 4,0 mous/n NaCl. MunumansHoe
3HaUCHHE TeMOITN3a HaOIFOIaeTC s [TOCTIe HHKYOAITHH KIICTOK
B 4,0 mone/n NaCl. Makybanns >5puTpOLUTOB YeIOBEKa
¢ mmuuepuHoM (0,5; 1,0 u 2,0 Mos/in) B pu3nonIOrnieckon
Cpelie CHI)KaeT YPOBEHb THIIEPTOHIMYESCKOTO TeMOJTH3a DPUT-
pouuTOB B 3—5 pa3, mpuYeM 3TO CHI)KCHHUE IPAKTHICCKH HE
3aBUCHT OT KOHLIEHTPAL[X KPHOIIPOTEKTOPA.

JloGaBienue miniepuHa B cpesibl 00e3BOKUBAHUS IPU
0°C pacumpsier nuana3on koHueHrpaiwii NaCl, npu KoTopbIx
(dhopMuUpyeTcs yCTOHIMBOE COCTOSIHAE KIIETOK K JCHCTBUIO
THIIEPTOHMYECKOTo 1moKa. [Ipu 3ToM CHM)KEHHE YyBCTBH-
TEJILHOCTH PUTPOLUTOB K TUIIEPTOHUYECKOMY TeMOJIU3Y
MIPY COYCTAHHOM JICHCTBHUH TITUIICPUHA U TIPEIBAPUTEIEHOTO
00€3BOXKMBaHMS B COJIEBBIX CPEax MPOUCXOINT BO BCEM JHa-
Ma30He UccieyeMbIX KoHneHTpanuii (0,2—0,8 Mois/).

[pu 37°C HabmromaeTcs aHaIOTHYHAsI KAPTHHA, OJTHAKO
B 9TOM CJIy4ae MCITONh30BaHKE TIIUIICPHHA Ha dTarle pe/IBa-
PHUTEITBEHOTO 00C3BOKUBAHUS KIETOK ITO3BOJISCT HE TOIBKO
paciupUTh JUANa30H OCMOTHYECKONW YCTOMYHUBOCTH, HO U
JIOTIOJIHUTENHEHO CHU3HUTh YPOBEHb TUIIEPTOHUYECKOTO T'eMO-
JIM3a 3pUTPOIUTOB B 2—3 paza.

Takum 00pa3om, coueTaHHOE UCIIONIb30BAaHKE TIIUIIEPH-
Ha Kak IpoHHKato1ero kpuornporekropa 1 NaCl kak Herpo-
HUKAIOIIEro BelecTa (B yMEPEHHO MMIIEPTOHMYECKUX KOH-
LEHTPAIHSX ) II03BOJISCT B 3HAYUTEITHHON CTENICHH CHU3UTh
YPOBEHb THUIIEPTOHUICCKOTO TIOBPEIKICHHS IPUTPOLUTOB
YeIoBeKa.

KpuoGMOROrIM

T.22,2012, Ne3

Preliminary incubation of mammalian erythrocytes in the
media, containing the non-penetrative into cell components
and characterizing by the certain osmolarity range, forms
the cell resistance to following effect of hypertonic stress.

This research was aimed to study a combined effect of
penetrative cryoprotectant glycerol and preliminary dehyd-
ration of human erythrocytes on erythrocyte sensitivity to
hypertonic stress (4.0 mol/l NaCl at 37 and 0°C).

Preliminary dehydration of human erythrocytes in the
media of 0.2—0.8 mol/l NaCl results in a non-monotonous
change of their hypertonic sensitivity under transfer into
the medium of 4.0 mol/l NaCl. The minimum hemolysis value
was observed after cell incubation in 4.0 mol/l NaCl. Human
erythrocyte incubation with glycerol (0.5; 1.0 and 2.0 mol/l)
in physiological medium reduces the level of erythrocyte
hypertonic hemolysis in 3—5 times, moreover this decrease
is practically independent on cryoprotectant concentration.

Glycerol adding into the dehydration media at 0°C ex-
tends the range of NaCl concentration, where a resistant
cell state to hypertonic stress effect is formed. At the same
time a decrease in erythrocyte sensitivity to hypertonic he-
molysis under a combined effect of glycerol and preliminary
dehydration in saline media occurs within the whole range
of the studied concentrations (0.2—0.8 mol/l).

Similar picture is observed at 37°C, but in this case the
use of glycerol at the stage of preliminary cell dehydration
enables not only the widening of osmotic resistance range,
but an additional reduction in the level of erythrocyte hyper-
tonic hemolysis in 2—3 times.

Thus, combined use of glycerol as penetrative cryopro-
tectant and NaCl as non-penetrative substance (in mode-
rately hypertonic concentrations) enables a significant re-
duction of the hypertonic damage level in human eryth-
rocytes
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YAyuweHne BbDKMBAE€MOCTU KAETOK MOCA€ KPUOKOHCEPBUPOBAHUS
3a CYeT aAbIMHATHOW MHKarcyAsuum
O. I'pmwkos, H. XooMAHH, b. TAACMAXEP
UHCTUTYT MyAbTHa3HbIX Npoueccos, YHusepcuteT Aeibruua, anHosep, [epmanns
Alginate Encapsulation Technology Improves Survival
of Living Cells Post-Cryopreservation

O. GrysHkov, N. HoFmMANN, B. GLASMACHER
Institute for Multiphase Processes, Leibniz University Hannover, Germany

WHKarncynsinust ®KUBBIX KIETOK B MOJYIPOHHIIAEMbIE
MaTpHIbl ObUIa MpeasiokeHa Kak Hauboliee mepcrex-
THBHBIM METO]I JICUCHHSI XpOHNYECKUX 3aboneBannii. OnHaxo
JIOCTYITHOCTH HEKOTOPBIX THIIOB KJIETOK, TAKHX KaK CTBOJIOBBIE
KJIETKHU YeJIOBEKa, B CBOIO OUYepe/ib, YBEIMUMUBAET IIOTPEO-
HOCTb B TOM, YTOOBI TaKHe KJIETKH XPAHUIIUCh B TCUCHUE
JUTUTEIEHOTO BPEMEHHU 00BIYHO C HCIOIb30BaHNEM METO/1a
KPHOKOHCEPBHPOBAHUS, KOTOPOE MOXKET NIPHYMHUTH BPE
kietkam. [loaynpoHuiiaeMbie MeMOpaHbl, BHICTYIIAs B Ka-
yecTBe pe3epByapoB st kpuonporekropoB (KII), moryT
3aIIUTUTD KIETKH IPH KPHOKOHCEepBUpoBaHuH. Kpome Toro,
HeOOJIBIIIIE MUKPOKAIICYJIBI HA OCHOBE abruHara (300 Mxm)
UMEIOT 0OJIbIlIe MPEUMYLIECTB 110 CpaBHEHHUIO ¢ Ooliee
KPYNHBIMH B Clly4ae TPaHCILUIAHTAUH U KPHOKOHCEP-
BUpOBaHUs Onaronaps Oonplield yaeabHOH IUTOMATN
MTOBEPXHOCTH ¥ MEHBIIIEMY COIEPKaHHIO BOJIBI B HUX.

B cBs131 ¢ 3TUM HamMy ITOKa3aHa BO3MOKHOCTb PUMEHE-
HHSI TEXHOJIOTHH WUHKAIICYJISIIIMK C UCIIOJIb30BAHUEM aJlb-
TMHATA JIs1 yBEJINUCHHUS )KU3HECTIOCOOHOCTH KIIETOK 110CIe
KPHUOKOHCEPBHUPOBAHHUS, a TAKXKe IS MOAAEpPKaHUS
HOPMAaJIbHOW CKOPOCTH MX Hpojudepanuy mocie oTTau-
Banus. ®ubpobmacter NIH 3T3 (5%10° ki1/min) ObuTH HH-
KancyaupoBausl B 1,5 nim 2,0% (macca/o6beM) aapruHar-
HBIX MUKpOKaricynax (auamerp ~250 MKM) B CTEPHIIBHBIX
YCIIOBUSX C HMCIOJb30BAHUEM TEXHOJOTHUU C BBICOKHM
HanpsDKEHHEM W paHee ONTHMHU3MPOBAHBIX MapaMeTpOB.
KpnoxoHcepBHupoBaHHEe POBOIMIN € IIPOTOKOIOM 2 K/MuH
10 —30°C u mpu SK/mun ot —30 10 —80°C, ucmonp30BaIn
cpeny DMEM ¢ 20% FCS u 10% DMSO. PazmopakuBanue
npoBogwn npu 20°C ¢ UCMONIb30BaHUEM CTaHAAPTHOTO
obopynosanust. [Ipomudeparyro 1 Kn3HECIOCOOHOCTH UH-
KalCyIMPOBAaHHBIX KIJIETOK 10 KPHOKOHCEPBUPOBAHUS
U 1I0CJI€ OTTauBaHUs OLIEHUBAIIU C IOMOLIbIO TecToB MTT
u Calcein AM/Ethd cootBercTBeHHO. C TOMOIIBI0 MUKPO-
ckora «Carl Zeiss Axiovert 200M» np# yBeIn4eHHH 5% Hin
10x u mporpammsl «AxioVision V 4.8.2.0» Habmonamm 3a
U3MEHEHUSIMH B MOP(OJIOTUH aJIbTHHATHBIX MUKPOKAIICYJI.
®ubpodiactel NIH 3T3 nuKancynupoBaiy B aTbTHHATHBIC
MHKPOKAIICYJIbI IPU KOHLEHTpauuu okoso 130+24 kierok
Ha Karcyiry. [ IpeqiBapuTenbHbIe pe3yinbTaThl BEDKHBAEMOCTH
KJIETOK T10CJIE MHKAIICYJISIMY BBISBHJIIM, YTO JIEKTPOPACIIbI-
JICHHE SIBJISIETCS MOIXOASIINM METOIOM ISl 3aKJIFOUCHHS
KMBBIX KJIETOK. MUKPOCKOIMYECKNE HAOMIOICHHS [TOKa3alIH,
YTO HU3KOTEMIIepaTypHas 00paboTka 1 Iocienyomiee oT-
TalBaHUE CYLIECTBEHHO HE BIUSIIOT HA MOP(OIIOTHIO allb-
THHATHBIX KaIlCyll — OHU ObUTM CTaOMJIBHBIMU M OKPYIIIOW
¢dopmsbl. Pe3ynbraTsl aHann3a RU3HECIOCOOHOCTH KIICTOK
MOKa3aJIM YBEIMUYCHHUE >KU3HECIOCOOHOCTH MHKAICYIIH-
PpOBaHHBIX KJIeTOK Ha 10% mocie KprHOKOHCEPBUPOBAHUS T10
CPaBHEHHIO C HEMHKAIICYJIMPOBAaHHBIMH. AHAJIH3 poJIUde-
pauuu ¢ MTT mokasai, 9To KIETKH JEIISTCS U ITOCIIE OTTau-
BaHMs. J{11s1 nanpHeHIero MoBbILCHNS )KU3HECTIOCOOHOCTH
KJIETOK HEOOXO0AMMO HaiiTH Hanbosiee MOAXOASAIINE METO b
3aMOpaKUBAHUSA-OTTANBAHMS, & TAK)KE aJIbTEPHATHBHBIC U
HanOoee 6e3omacHsble 1 KiieTok KIT.

KpuoGMOROrIM

T.22,2012, Ne3

Encapsulation of living cells into semi-permeable
matrices has been proposed as a most promising method to
treat chronic disorders. However, the availability of some
cell types such as human stem cells, in turn, promotes the
need for such cells to be preserved for longer periods of
time, commonly using cryopreservation procedures, which
can cause injuries to the cells. Semi-permeable membranes
might protect the cells during cryopreservation, serving as
reservoirs for cryoprotective agents (CPAs). Additio-nally,
smaller alginate-based micro-capsules (300 pm) offer more
advantages over larger ones for transplantation and cryo-
preservation owing to higher specific surface area and less
water content.

Herein we indicate the possibility for alginate-based
encapsulation technology to improve the post-cryopre-
servation viability of living cells as well as to support their
normal rate of proliferation after thawing. NIH 3T3
fibroblasts (5%10° cells/ml) were encapsulated into 1,5% or
2,0% (w/v) alginate micro-capsules (diameter ~250pm) under
sterile conditions using high-voltage processes based on
previously optimized parameters. Cryopreservation was
conducted under 2 K/min to —30°C and 5 K/min from -30°C
to —80°C freezing protocol using DMEM, 20% FCS, 10%
DMSO as freezing medium. Thawing was performed at 20°C
using standardized equipment. The proliferation and via-
bility of encapsulated cells before cryopreservation and
after thawing was measured using MTT and Calcein AM/
Ethd assays respectively. The change in morphology of
alginate micro-capsules was observed under Carl Zeiss
Axiovert 200M microscope using 5% or 10% magnifications
and AxioVision V 4.8.2.0 built-in software.

NIH 3T3 fibroblasts cells have been encapsulated into
alginate micro-capsules at a density of approximately 130 +
24 cells per capsule. Preliminary results on cell survival after
encapsulation found that electrospraying is a suitable tech-
nique for living cells entrapment. Microscopic observations
showed that low temperature treatment and further thawing
did not significantly affect the morphology of alginate
capsules - they appeared to be stable and round in shape.
The results of cell viability assays indicated an increase in
viability of encapsulated cells post-cryopreservation as
compared to non-encapsulated by 10%. The MTT pro-
liferation assay showed that cells proliferate well after
thawing. In order to further improve the viability of cells,
the most suitable freezing and thawing protocol as well as
the finding of alternative and less-harmful for the cells CPAs
are of necessary and will supplement this study.
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KAeToyHasi MHKancyAsiuMs B MOAYNPOHULIA€MbIE€ aAbIMHATHbIE
MMKPOKanCcyAbl C UCMOAb30BaHMEM BbICOKOIO HanpshkeHus
O. 'pruikos, X. LIepHEY, T. XAKPAAEO, B. TAACMAXEP
UHCTUTYT MyAbTHa3HbIX Npoueccos, YHusepcuteT Aeibruua, anHosep, [epmanns
Cell Encapsulation in Semi-Permeable Alginate
Micro-Capsules Using High Voltage Processes
O. GrysHkov, H. ZerNETSCH, T. CHAKRADEO, B. GLASMACHER

Institute for Multiphase Processes, Leibniz University Hannover, Germany

Knerounas TEparusa UMECT 6OHbUJOﬁ NOTCHLMAJ JICUCHUS 1IN~
POKOTO crieKTpa 3aboJyieBaHui (TeYeHOYHAs HEJOCTATOUYHOCTD,
6one3np [lapkuncona u zap.). VHKancynsamus >KUBBIX KIETOK
B ITOJTYTIPOHUIIAEMBIE MeMOPaHbI (HaIpuMep, aTbI THATHbIE MUKPO-
KaricyIiel) ObliIa IpeuIoXkKeHa Kak CpelICTBO N30exaHus Hexelna-
TEJIBHOI'O MUMMYHHOTI'0 OTBETA PELUUIIUEHTA, JOCTHIKCHUS KOHTPO-
JHPYEMOH IOCTABKH TEPAMEBTHIESCKHIX BEIIECTB, IPOU3BEICHHBIX
HMHKAICYJIUPOBAaHHBIMH KJIETKAMHU, U JOITOCPOYHOTO BBIXOAA
TEPaNeBTUYCCKUX BELIECTB. bosbIol HHTEpEC B KOCTHO-TKaHEBOM
MHXEHEPHH TaK)Ke IPECTABISIIOT OBICTPO IErpaAupyIOIINe MUK-
POKarcyisl Ha OCHOBE aJIbTHHATA, COAEPIKAIINe CTBOIOBEIE KIIET-
Ku. Pa3Mep anbruHaTHBIX MEKPOKAIICYJI, MX IIPOHHUIIAEMOCTD U CKO-
POCTDB ACTpagaliii JOJKHBI COOTBETCTBOBATH TUITY )KUBBIX KJIETOK
U CKOPOCTH HX Hposindepaniu, KOTOpble HCHOIb3YIOTCS IS
HHKAICYISIUH.

B a10i1 pabote npeacraBieHa BOZMOKHOCTh HHKAIICYIISIIAN
JKUBBIX KJICTOK B aJIbI'MHATHBIC MUKPOKAIICYJIbI C ITIOMOIIBIO DJICKT-
popacmbuieHus. PacTBOp MOJMMEpPHOro ajbruHaTa HaXOAUTCS
BHYTPH LINPHIA ¥ OTKAUNBACTCS Yepe3 HAKOHEUHHK C TOMOIIBI0
UEKTPUIECKOTO MO C BHICOKOH HANpPSDKCHHOCTBIO B 3a3€M-
JICHHYIO0 BaHHY co cumBaiomum pactBopoM CaCl,. Ilpu noma-
JaHUU B CHIMBAKOIINU PACTBOP aJIbI'MHAT Cpa3dy MPEBpaAIACTCs B
relb 3a CUeT OBICTPOro (PU3MKO-XUMHUIECKOTO B3aUMOJACHCTBHS
MEXKTy CHINBAEMBIMH areHTaMu. JIJIst ITOITyYeHHsT MeIIKHX MUKPO-
KaricyJ ¢ PerylupyeMbIM paciipeielieHHeM pa3MepoB ObUTH ONTH-
MH3HPOBAHBI TaKHE MapaMeTphl MMpolecca, KaK: KOHICHTPALHs
aJIbTMHATa, CKOPOCTh MOTOKA, PACCTOSHUE PACIBUICHHS, IIpHIIa-
raeMoe HampsDKeHUE, KOHIEHTPAIMs CIIMBAIONIETO PacTBOpa.
®ubpobdaactsr NIH 3T3 Obliv MHKANCYTUPOBAHBI IPU Pa3Iny-
HbIX KOHIeHTpausx (10, 5%10°8, 107 ki1/MiT) B CTEpHIIBHBIX YCIIO-
Busix. Pactipenenenue pa3MepoB MHKPOKAIICYII, a TaKxke (P ek-
THUBHOCTH MHKAICYIISIIIUN KJIETKH M3ydJalli ¢ MOMOIIBI0 MHKPO-
ckomna «Carl Zeiss Axiovert 200M» ¢ 5- uin 10-KpaTHBIMH yBeJIU-
YEeHHSIMH U IPOrpaMMHOT0 obecredeHns «AxioVision V 4.8.2.0».

[Tpu snexTpopacbUIeHHN pa3Mep MUKPOKAIICYITEI aJIbIHHATA
MOXHO PETYIHPOBaTh IMyTeM KOPPEKTHPOBKU OTHOTO WM He-
CKOJIBKUX ONITUMU3UPOBAHHBIX TIAPpaAaMETPOB. Bruto IIOKa3aHoO, 4YTO
TOYHOC YIIPABJICHUE TUaMETPOM I'PaHYJIbl BO3MOKHO TOJIBKO ITPU
pacubuieHIH cTpyitHOTo MoToKa (0T 15—17 kB). CymecTBeHHOTO
BIIMSTHUS CKOPOCTH ITOTOKA Ha TPaHylly He Habmonaercs (B mpe-
JieNax HampsHKCHHOCTH dyieKTpuyeckoro mons 2 kB/cm). Beuto
00HAPYKEHO, YTO HANPSDKCHHE W KOHICHTpAlUs ajJblHHATA
SIBJIIOTCS] HanOoJIee 3HAYMMBIMU TTapaMeTPaMU, OTIPeIeTIIOIIIMI
pa3Mephbl MUKPOKAICYJ, B TO BpeMsa kak koHuenrpamus CaCl,
B OCHOBHOM BJIMSICT Ha HX MOP(OJIOTHIO M OTHOPOIHOCTh. D dek-
TUBHOCTbH KJIIETOYHOM UHKAIICYJISIIINY, 4 TAKXKE TUaMETP I'PaHyJIbl
MOXXHO KOHTPOJIUPOBATh C MOMOIIBIO KOHIIEHTPALUHN KJIETOK,
CKOPOCTH TIOTOKA, IPHIAraéMoro HANPSDKEHHS, KOHIEHTPAIIH
crimBaromiero pacrsopa. Kpome toro, 65U10 yCTaHOBICHO, YTO
yBeJIMYEHUE HauaJIbHOW KOHLIEHTPALUK KJIETOK IPUBOAUT K YMEHb-
IICHHUIO HaMETPa MUKPOKAICyI. [IpoBeieHHbIE SKCIIEPHMEHTHI
T10 BBDKMBAEMOCTH KJIETOK IO CJIE HHKAICYIAIMH JOKa3au d(dex-
THBHOCTH TEXHOJIOTUH KJIIETOYHOMI WHKAIICYJIALUU B aJIbTUHATHBIC
MOJIYIIPOHULIAEMBIC TTOJIMMEPHBIE MATPULIBI C UCIIOJIB30BaAHUEM
BBICOKOTO HJIEKTPHUYECKOTO HAMPSKESHHS.

KpuoGMOROrIM

T.22,2012, Ne3

Cell therapies have a great potential to treat a wide variety of
diseases (liver failure, Parkinson disease efc.). Encapsulation of
living cells in semi-permeable membranes (such as alginate micro-
capsules) has been proposed as a means to avoid undesired host
immune response, to achieve controlled delivery of therapeutic
products produced by encapsulated cells and to continuously
release therapeutic products for longer durations [1]. Fast degra-
dable alginate-based micro-capsules containing stem cells are also
of great interest in bone-tissue engineering [2]. Size of alginate
micro-capsules, their permeability and degradation rate should be
previously matched with the type of living cell and their prolife-
ration rate being used for encapsulation.

This work indicates the possibility to encapsulate living cells
into alginate micro-capsules using electrospraying. Alginate
polymer solution is kept inside the syringe and pumped through
the nozzle applied high-strength electric field into the grounded
bath with CaCl, cross-linking solution. When being dropped into
the cross-linking solution, alginate becomes immediately gelled
due to the fast physic-chemical interaction between cross-linkable
agents. To provide small micro-capsules with controlled size
distribution the process parameters (alginate concentration, flow
rate, spraying distance, applied voltage, concentration of cross-
linking solution) were optimized. NIH 3T3 fibroblasts cells were
encapsulated at different densities (10°, 5x10°, 107 cells/ml) under
sterile conditions. Size distribution of micro-capsules as well as
cell encapsulation efficiency was studied using Carl Zeiss Axiovert
200M microscope with 5x or 10x magnifications and AxioVision
V 4.8.2.0 built-in software.

Using electro-spraying the size of alginate micro-capsules
can be controlled by adjusting one or a couple of optimized
parameters. It has been shown that the precise control over the
bead diameter is only possible when spraying in jet flow regime
(ranging from 15-17 kV). No significant effect of flow rate on
bead diameter (within strength of electric field 2 kV/cm) has been
observed. Voltage and alginate concentration were found to be the
most important parameters that determine the micro-capsules
size, while CaCl, concentration affects mainly their morphology
and homogeneity. Cell encapsulation efficiency as well as bead
diameter can be controlled by cell density, flow rate, applied
voltage, concentration cross-linking solution. Moreover, it has
also been observed that an increase in initial cell concentration
causes a decrease in micro-capsules diameter. Previous experiments
on cell survival post encapsulation process have proven the
effectiveness of cell encapsulation technology into alginate semi-
permeable polymer matrices using high-voltage processes.
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CTBOJIOBBIE KIIETKH MOTYT HCIIOJIE30BaThCS B KIIMHUYEC-
KOH Tepanuu U pereHepatuBHON menuuuue. OnHOR U3 oc-
HOBHBIX IIPOOJIEM, KaCaIOLIMXCsl IPUMEHEHHUS 3TUX KIIETOK,
sBJIsIeTCs pa3padboTka 3¢ (HEKTUBHOTO POTOKOJIA KPHOKOH-
CEpPBHPOBaHNS, TAK KaK UCIIOIb3yEeMbIE B HACTOSIIIEE BPEMS
METO/bI 00eCTIeUNBAIOT HU3KUE )KU3HECTIOCOOHOCTH U YPO-
BeHb IM(depeHIpoBKH. BpicOKast BLKHBAaEMOCTb 3aBUCHT
OT BBIOOpa ONTUMANIEHON CKOPOCTH OXJIAXKICHHSI, COOTBET-
ctBytomiero kpuomnpotekTopa (KII) B HeoOXomumoid KOH-
neHTparmu. OnHaKo HanboIee MHUPOKO UCHOoNb3yeMbIin KI1
nuveTuicynbhoxeun (JIMCO) TokcuueH mpr BBICOKUX KOH-
LEHTPALHSX U OKa3bIBACT HETATUBHOE BIIMSIHIE Ha OUOJIOTH-
YeCcKyro (QyHKIHIO KJIETKH. TakuM 00pa3oM, 3HaYUTEeITbHBIN
HHTEpec MPEICTABIISET Pa3paboTKa HOBBIX CTPATErnii KpHO-
3aIIUTHI C 3aMEHON NCTIONB3YeMBIX B HacTosmiee Bpemst K11
WA YMEHBIICHUEM MX KOHLeHTpauuu. [lockonbKy oqHIM
13 OCHOBHBIX MTOBPEXKIAIOIINX (hAKTOPOB SBISCTCS HATHUHE
aKTHBHBIX ()OPM KHCIIOPO/Ia BO BPEMs X IIOCIIE OTTaUBaHHUS,
MBI HCCTIETOBAN J00aBIIeHNE aCKOPOMHOBOM KUCIIOTHI U O~
TOKO(epoJia B Ka4eCTBE NOTCHIINAIIbHBIX aHTHOKCH/IAHTOB.

MesenxumainbHble cTBoJI0BbIE KiteTkH (MCK) urpynkn
obbikHOBeHHOH (Callithrix jacchus) 3amopakuBaiu B
200 mx1 ITLP-nipo6upkax 200 Mkt (5%103 KJIeTOK/MIT) € ONTH-
MaJbHOM CKOPOCTBIO OXJIXKeHUS (TIOIyYEeHHOU B Mapal-
JIETTbHOM HCCIIEIOBAaHNN) B [1-3aMOpakuBatese. PasmiaHble
KOHIIEHT parii ackopOrHOBOH KUCIOTHI (50, 100 11 250 MKMONE)
u a-toxkodeposa (100, 200 u SO0 MKMOJIb) OBLIH H3yYECHBI
oTAeNnbHO uiu B komOuHaruu ¢ JIMCO (2.5 u 5% 06.).
Krerku, npukpenuBIIecs K TOBEPXHOCTH KYJIBTYPaIbHOTO
¢nakoHa, mocie 24 4 peKyJIbTHBUPOBAHUS CUMTAINCH
YKU3HECIIOCOOHBIMHU, BEDKUBAEMOCTh CPABHUBAIIU C KIIET-
KaMu, 3aMopokeHHbIMU ¢ JIMCO (monoXuTelbHbII
KOHTpOJb). Jlasiee BBDKMBIINE KJIETKH IPOBEPSUIM Ha
crocoOHOCTS K auddepeHnmanuy.

Jo6agrnenue 200 MKMOJTb O-TOKO(Eposia yBEITUIHNBAIO0
BeDKHBaeMocTh MCK mpumaToB mocie KpuoKOHCEPBUPO-
Banus naxe ¢ 2,5% JAMCO. C ucnionb3oBanuem 100 MKMOITH
a-roxkoepona u 5% JIMCO coxpanHOCTh Oblia B 1Ba pasa
BBIIIIE, YeM ¢ obaBieHueM Toibko 5% JIMCO. AckopOu-
HOBas KUCJIOTa HE3HAYUTEIHHO BIIMATA HA BBDKUBAEMOCTh
MCK. BHyTpHKIIECTOYHBIE TUOCOMBI OBITH YETKO OKpallie-
HBI MacJITHBIM KpacHbIM O, 4TO JOKa3bIBaJIO CHOCOOHOCTH
K anunoreHHoi audpdepenunposke MCK urpyHok 0ObIKHO-
BEHHBIX [10CJIe KPHOKOHCEPBUPOBAHHSI C JI00ABJICHHEM aHTH-
OKCHJIaHTOB.

Mui 6nazodapum JI. Cmumc u b. 3uneepog 3a oxazan-
HYI0 MEeXHUYeCKyIo noMowb. Ima paboma gunancupyemcs
Hemeyxum nayuno-ucciedosamenbCkum ooujecmeom 0
Kknacmepa nepedogozo onvima REBIRTH (EXC 62/1).
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Stem cells have potential use in clinical therapy and
regenerative medicine. One of the major challenges regar-
ding the application of these cells is the development of an
efficient cryopreservation protocol, since currently used
methods exhibit poor viability and differentiation rates. A
high survival rate is a function of optimal cooling rate,
appropriate cryoprotective agent (CPA) and its adjusted
concentration. The most widely used CPA, dimethyl sul-
foxide (Me,SO), however is toxic at high concentrations
and has detrimental effects on the biological functioning of
acell. Therefore, it is of great interest to develop new cryo-
protective strategies to replace currently used CPAs or to
reduce their concentration. Since one of the major damaging
factors is the occurance of reactive oxygen species during
and after thawing we have investigated the addition of
ascorbic acid and a-tocopherol as potential antioxidants.

Mesenchymal stem cells (MSC) from the common mar-
moset monkey (Callithrix jacchus) were frozen in 200ul PCR-
tubes (5%10° cells/ml) with optimal cooling rate (gained from
a parallel study) in a p-freezer device. Different concen-
trations of ascorbic acid (50, 100 and 250mM) and a-toco-
pherol (100, 200 and 500 uM) were studied exclusive or in
combination with Me,SO (2,5 and 5% v/v). Cells attached
to the culture flask surface after 24 h recultivation were
considered as viable, the survival rate was compared to
that of cells frozen with Me,SO as positive control. Survi-
ved cells were further tested for differentiation capability.

The addition of 200uM d-tocopherol improved the
survival of primate MSCs after cryopreservation even with
2,5% Me,SO. With 100uM a-tocopherol and 5% Me,SO
survival was more than two fold higher than with 5% Me_ SO
alone. Ascorbic acid had no considerable effect on the sur-
vival rate of MSCs. Intracellular lipid vesicles were clearly
stained by Oil Red O and proved the adipogenic differentia-
tion capability of marmoset MSCs after cryopreservation
with antioxidant addition.

Accessory application of a-tocopherol improved sur-
vival and proliferation of MSCs from the marmoset monkey
after cryopreservation. ME_SO could be reduced to mode-
rate concentrations. These findings will be transferred on
the cryopreservation of induced pluripotent stem cells in
further studies.

We thank L. Smits and B. Zingerov for their outstanding
technical assistance. This work is supported by funding
from the Deutsche Forschungsgemeinschaft for the Cluster
of Excellence REBIRTH (EXC 62/1).
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Pa3paborka crpatermm KpMOKOHCEPBMPOBAHMS 3KBMBAAE€HTA POTFOBMULIbI YeAoBeka
M. BepHEMAHR', C. Panxa?, B. Taacmaxer!, H. XooMAHH'

"MIHCTUTYT MyAbTH(ba3HbEIX npoueccos, YHusepcuteT AesibHuua, aHHoBep, [epmanms
2MIHCTUTYT (bapmaLeBTMHECKON TeXHOAOrMM, TexHudeckuii yHuBepcuteT bpayHwserira,
bpaynwseiir, epmanus
Development of a Cryopreservation Strategy for a Human Corneal Equivalent
I. BERNEMANN' , S. REicHL?, B. GLASMACHER', N. HOFMANN!

'Institute for Multiphase Processes, Leibniz Universitaet Hannover, Hannover, Germany
?Institute for Pharmaceutical Technology, Technische Universitaet Braunschweig, Braunschweig, Germany

B nHacrosiiee BpeMs KpHOKOHCEPBUPOBAHUE SBISETCS
€IMHCTBEHHBIM METOOM JAJIUTEIBHOTO XPaHEHHS KJICTOK U
TKaHei. OmHaKO 3P PEKTUBHOCTH OXJIAXKICHHUS U OTTAUBAHHSI
TKaHEH M MPOTYyKTOB TKAHEBOW MH)XCHEPUU BBI3BIBAIOT
uHTepec. Tak, 10 cux Mop He OnpeeIeHbI YCIEIHbIE CTpa-
TETrnu KPHOKOHCEPBUPOBAHHUS POTOBHIIBI UenoBeka. Llenpro
9TOTO MCCIIEAOBAHUS ABISIETCS pa3paboTka MpoToKosa -
(PeKTHBHOM TPAHCIOPTUPOBKH M XPAaHEHUS YKBUBAJICHTA
«momyporoBunbl» (hemicornea) uenoBeka, KOTOPHI UCTIONb-
3yeTcs Kak MOAENb in Vitro sl UCCIeNOBAHHUS TPAHCPOTO-
BUYHOTO BCACHIBAHMS ITPENapaToB.

B niepByto o4epe b MBI HCTIONIB30BAIIN pa3padOTaHHBIN
CHCTEMHBIH ITOJIXO/T ISl OITUMU3AIIUH TaPaMETPOB OXJIaXK-
JICHUSI M OTTaMBAHUS JUTS KaXKIOTO THIIA KJIICTOK KOHCTPYKIIUH
«TIOJTYPOTOBHIIBI», YTO BaXKHO 15 3P (PEKTHBHOTO KPHOKOH-
cepsupoBanusi. Ckopoctb oxnakaens 0,2 K/MuH, ucnonb3o-
BaHHasl IS SIUTENHNANbHBIX KJIETOK POTOBHUIIBI YeIOBEKa
(HCE-T-knetkn), obecriednsia BBICOKYIO BEDKHBaEMOCTb, &
B ciydae keparunoimToB denoseka (HCK -Ca-kierox) onru-
MaJbHOHM OBLTa CKOPOCTH oXJaxkaeHus oT 5 1o 10 K/muH.
Hecmotpst Ha 3Ty pas3HuIly, mpueMieMasl BEDKHBAEMOCTb
000UX KJIETOUHBIX KOMITOHEHTOB MOXKET OBITh JOCTUTHYTA
ITyTeM 110100pa KaK COCTaBa KPUOIIPOTEKTOPOB, TAK U KOH-
LEHTpalUU UX cMecell. Pe3ynbTarsl ucciae0BaHus UCIIONb-
30BaJIM B OKCHEPUMEHTaX 10 KPHOKOHCEPBUPOBAHHIO IIONTY-
poroBuYHBIX» 3D-KOHCTpYKIMIA. B cOOTBETCTBIH € IPOTOKO-
JIOM MO>KHO COXPAaHUTh OCHOBHBIE CBOWCTBA OTHOCUTEIHHO
BaXXHBIX 0apbePHBIX XapaKTEPUCTUK 3TOM MOAEIH in Vitro,
KOTOpbIE OBLIH OLIEHEHBI ITyTEeM M3MEPEHHs TPaHCIIUTE-
JINATBHOTO 3JEKTPUUECKOTO CONPOTHUBICHUS WU IPOHH-
naemocth Na-(iayopecuienHa Kak MapKepHOT'O BEIIECTBa.
Jannbie GapbepHOl (GYHKIMN SIUTETHS ITOKa3aH, Y4TO
MTOTy4EHHBIC PE3yIIbTaThl ITO3BOJIAIOT pa3padoTars A dek-
TUBHBIH MPOTOKOJ HU3KOTEMIIEPATypPHOTO XpaHEHHS
KOHCTPYKIINH «IOJypOTOBHUIIBD 4enoBeka. Kpome Toro, B
OyaylieM 3TO JacT HOBbIE BO3MOXKHOCTH IS CO3JaHUs
HHU3KOTEMIIepPaTyPHbBIX OAaHKOB POTOBHIL.

Omo uccnedosanue unancupyemces PedepaivHvim uH-
cmumymom oyeuxu puckog (BFR) 6 paumkax epanma
Nel328-488.2. Mot 6razooapum M. Xand u A. Bpunkmanna
30 NOMOWb 8 CO30aHUU NOTYPOSOSUYHOU KOHCIPYKYUU.

KpuoGMOROrIM

T.22,2012, Ne3

Currently, cryopreservation is the only method for long-
term storage of living cells and tissues. However effective
cooling and thawing of tissue and tissue engineered prod-
ucts pose a specific challenge. Due to this so far no suc-
cessful cryopreservation strategy for human cornea is es-
tablished. Aim of this project was to develop a protocol for
effective transport and storage of a human hemi-cornea
equivalent that is used as in vitro model for transcorneal
drug absorption studies.

Since effective cryopreservation requires optimization
of cooling and thawing parameters for every cell type we
firstly used a systematic approach to optimize these condi-
tions for the 2 different cell types of the hemi-cornea con-
struct. For human corneal epithelial cells (immortalised HCE-
T cells) a cooling rate of 0,2 K/min led to the highest sur-
vival rates whereas human keratinocytes (HCK-Ca cells)
showed optimal survival with cooling rates of 5 to 10K/min.
Despite this discrepancy acceptable cell survival of both
cellular components could be achieved by adaption the cryo-
protective agent (CPA) both regarding the composition and
the concentration of the CPA mixture. The findings are trans-
ferred to the cryopreservation experiments with the 3D hemi-
cornea constructs. With the applied protocol the main prop-
erties with respect to the important barrier characteristics
of the in vitro model could be maintained. This was evalu-
ated by measuring the transepithelial electrical resistance
and permeation of Na-fluorescein as marker substance. The
data for the epithelial barrier function showed promising
results to develop an effective protocol for a low tempera-
ture storage of the human hemi-cornea construct. Further-
more this will offer new options for corneal graft banking in
the future.

This work is supported by funding from the German
Federal Institute for Risk Assessment (BFR) under the grant
no. 1328-488.2. We thank M. Hahne and A. Brinkmann for
their support with HCC construction.
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BnAMB eKCTpakTy ceAe3iHKM Ha MeNnTHAHMI CKAAA WKipU Wwypis
Ta NMpouec 3arO€HHs XOAOAOBUX paH
O.0. boratmpboBa, I.I'. Bopucerko, A.B. LLnHaep, H.1O. LKOAOBCHKA,
C.€. I'aabuEHKO, B.IM. CAHAOMMPCHKIMIA
[HcTuTYT Npobaem Kkpiobionorii i kpiomeanumum HAH Ykpainm, m. Xapkis

Effect of Spleen Extract on Peptide Content of Rat Skin
and Healing of Cold Injuries
O.0. Bocatvreva, I.G. BoriseNko, A.V. SHINDER, N.YU. SHKODOVSKA, S.YE. GALCHENKO, B.P. SANDOMIRSKY

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

JocmimKeHHs BIUIMBY MaJHX 103 010JI0T1YHO aKTUBHUX
PEUYOBHH IPECTABIISIE 3HAYHUH IHTEpEC, OCKUTBKY €(EeKTH
MaJIMX 103 MOXKYThb OyTH OB’ s3aH1 3 TUM, 1110 OPraHi3M pea-
ryBaTHMe He Ha KOHLICHTPAIIil0 PEYOBUHH, 8 Ha 3MiHY i1 KOH-
LCHTpAIIIi.

ExcTpakTt oTpuMyBa 3 KpiOKOHCEPBOBAaHUX ()parMeHTIB
cenes3inku cBuHer (ECC) abo 3 ¢pparMeHTIB mIKipH IIypiB
OUIIXOM 1HKYOamii B (pi310J0TIYHOMY PO3YHHI IPOTITOM
60 xB Ta BUIaIeHHs TepMoabiibHuX OinkiB. [Lypu 3 xouo-
JIOBOIO TPaBMOIO OyJIM PO3JiJIEHI Ha TPYIH: KOHTPOJbHI
(BBeseHHs (hi310JIOTTYHOTO PO3UHMHY) T IOCHIAHI (BBEICHHS
ECC). Illypam 3 xomnoxmosoto tpaBmoro ECC BBoamnu y
YepeBHY NMOPOKHUHY 1o 1 Mt onuH pa3 Ha 100y. o3a
menrtuaiB cranoBmia 50 Mxr/100 r macu. [Tpu BUKOHAHHI po-
00TH BUKOPHUCTOBYBJIM HACTYITHI METOIM JIOCIIIKESHHS:
IUIaHIMETPUYHUH, CIEKTPO(HOTOMETPUUHUH, I'elb-IIPOHH-
Karouoi xpomarorpadii, XeMiIIOMIHECIIEHTHHH, TiCTOJIOTI4-
Huil. [IpoBoamm aHami3 neHKoUTaAPHUX HOPMYIT KPOBI.

Ha xpomMaTorpamax eKCTpakTy HaTHBHOI IIKIpH IIypiB
peecTpytroThes 3 ik, yepes 100y micis BBenenHs ECC (no3a
nentuaiB 1000 Mxr) — 5 mikiB. [Ticist BBeIeHHS IENTUAIB Y
1031 100 MKT 30UIBIIYETHCS KUTBKICTh MIKIB HA XpOMATOrpamax.
B upomy Bunazky peectpyorbes 10 mikis.

[Ipu BBeneHHi TBapuHAM enTUAiB y no3ax 10, 1,0,1 ta
0,01 MKT TakoXK peecTpyeThes S mikiB. [Ipu IboMy MOJIEKY-
JISIPHO-MACOBHH PO3IMOALT NENTHAIB Y €KCTPAKTaX IIKIpH
TaKHii ke, SIK 1 IpH BBeZeHHI menTuiB B 1031 1000 MkT, 1 He
3aeKuTh Bix 103u BBeAeHux nentuais ECC i mpakTu4HO He
BIZIPI3HAETHCS BiI PO3MOIAY MENTUIIB IMICAsA BBEIACHHS
menTuaiB B 7031 1000 mxr. [Tiku, XapakTepHi s HAaTUBHOT
LIKipH, PEECTPYIOTHCS Ha XpOMaTOTrpamMax IpH BCiX yMOBax
eKCTIEPUMEHTY.

BcTaHoRBIICHO, 1110 XOJI0/I0B1 PaHH Y 1Ly PiB, SKHM BBOIHIIN
ECC, 3arororoTbcst O11b11I HIBUAKUME TEMITAMU, HIXK Y KOHT-
poibHuX. [Ipyn bOMY 3MEHLIYIOTHCS IHTEHCHBHICTh
BUTHPHOPAINKATBHOTO OKUCIICHHS iMmifiB Ta piBeHs TBKATI
Y CHpOBATIIi KPOBi TBAPHH.

Beenennst ECC npuckopioe pereneparito emiTernio ta
YTBOPEHHSI B IEpMi OXIIHKX ILIKIPH B TIOPIBHSIHHI 3 KOHTPOJIb-
HOIO TPYIIOK0, & IPUCKOPEHHS 3aTOEHHS PaH ITiCIIs BBEACHHS
€KCTPAKTIB HE BIUIMBAE HA SIKICTh IIOTO MPOILIECY.

Amnaini3 nefixonuTapauX (OpMyI KpOBi KOHTPOJIBHHX Ta
JIOCITITHYX Iy PiB JO3BOJINB 3pOOHTH BUCHOBOK, 1110 BBE/ICHHS
tBapuHaM ECC 3MeHIITye BUpa)XeHICTh TPOLECY 3aaieHHs
Ta HOPMaJIi3y€e IMyHHY PEaKIil0 OpraHi3aMy Ha XOJIOJOBY
TpaBMmy.

KpuoGMOROrIM

T.22,2012, Ne3

The studies of the influence of biologically active
substances of small doses are of considerable interest be-
cause the effects of low doses may be associated with the
fact that an organism will not respond to the concentration
of the substance, but to the change of its concentration.

The extract was obtained from cryopreserved porcine
spleen fragments (PCE) or fragments of rat skin by incu-
bation in saline for 60 min and removal of thermolabile
proteins. Rats with cold injury were divided into the groups:
control (introduction of saline) and experimental (adminis-
tration of PCE) ones. Rats with cold injury were injected
with 1 ml PCE into abdominal cavity once a day. The dose
of peptide was 50 ug/100 g of mass. When performing the
work we used the following methods: planimetry, spectro-
photometry, gel chromatography, chemiluminescence,
histology. The WBC differential analysis was carried-out.

In the chromatograms of rat native skin extract three
peaks were recorded, one day after introduction of PCE
(peptide dose of 1,000 pg) 5 peaks were found. After the
introduction of peptides in the amount of 100 pg the number
of peaks increases in the chromatograms. In this case 10
peaks are recorded.

After peptides injection into animals in the amounts of
10, 1,0.1 and 0.01 pg five peaks were also found. Thereat,
the molecular mass distribution of peptides in skin extracts
is the same as after introduction of peptides in 1,000 pg
amount and it does not depend on the amount of introduced
PCE peptides and almost does not differ from the distri-
bution of peptides after administration of peptides in amount
0f 1,000 pg. Peaks characteristic for native skin are recorded
in chromatograms under all the experimental conditions.

We have found that cold injuries in rats injected with
PCE are healed more rapidly than in the control animals.
Herewith, the intensity of free radical oxidation of lipids
and TBA active products level decrease in blood serum of
animals.

Introduction of PCE accelerates the regeneration of epi-
thelium and formation in the derma of skin derivatives in
comparison with the control group, and the acceleration of
wound repair after administration of the extracts does not
affect the quality of this process.

Analysis of WBC differential for the control and expe-
rimental rats allowed to conclude that the introduction of
PCE in animals reduces the severity of inflammation and
normalizes the immune response of an organism to cold

injury.
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lNpumeHeHne KpUOKOHCEPBUMPOBAHHOW KOPAOBOW KPOBM
B KOMIAEKCHOW Tepanuu OCTPOro rHOMHOIO MepPUTOHUTA Y KPbIC
K.A. Toabues!, M. A. Kpusoryuko?, K.A. Axrmsecos?, O.B. CA®PAHUYK!,
O.10. KoxumHAa!, M.B. Octankos!', A.H. IoAbLIEB!

"MHcTuTYyT npobaem kpuobmororum u kpnomesnumnHsl HAH YkpauHbl, r. Xapbkos,
2XapbKOBCKMIA HaUMOHaAbHbIF MEAMLIMHCKMIA yHUBEPCHTET

Use of Cryopreserved Cord Blood in Treatment of Acute Purulent Peritonitis in Rats
K.A. Gottsev!, ILA. KrivorucHko?, K.A. AzHGIBESOVZ, O.V. SAFRANCHUK',
O.Yu. KozHINA!, M.V. OstankoVv!, A.N. GOLTsEV'
'Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
?Kharkov National Medical University, Kharkov, Ukraine

B cBeTe HOBBIX AMAarHOCTUYECKHIX TEXHOJIOTHI OUeBHUIIHA
HE00XOAMMOCTh U3YYCHHUS POJIH UMMYHHOTO BOCIIAJICHHUS
IIPY IEPUTOHUTE. DTO ITO3BOJINT ONITUMHU3NPOBATH CXEMBI U
MOBBICUTH 3(P(GEKTUBHOCTD NMPUMEHEHNS UMMYHOMOIY-
JIMPYIOIIEH Teparuy, HalpaBJICHHON Ha yMEHbBIICHHUE Peak-
IIUH JIOKATBHOTO BOCIIAJICHHS, MUHUMHU3AIUIO PHCKa pa3-
BUTHS Ay TONMMYHHOH arpeccuy, HapyIeHH romeocrasa
OpraHM3Ma B LIEIOM, CHIDKEHHE TIOKa3aTeNneil HHBATUIHOCTH
1 JICTILHOCTH ITAMEeHTOB. JIJ1s1 Ie4eHHsI OCTPOro THOHHOTO
nepuronuta (OI'T]) B JaHHBIX HCCTIeOBaHUSX ObLIa alpoou-
pOBaHa KPHOKOHCEPBUPOBAaHHAsI KOP0Bast KPOBB YEJIOBEKa
(xKKY) xak moTeHIMaNbHbIA KOPPEKTOP COCTOSHUS UMYHHON
CHCTEMBI OpraHu3Ma 3KCIIePUMEHTAIBHBIX KUBOTHBIX.

OuennBainu 3pHEeKTHBHOCT KOPPUTHUPYIOILIETO BIUSHUS
kKKY B kominekcHOM sieueHnH kpsic ¢ OI'TI Ha MenuaTopsl
Bocma-eHust (MOH-o u JI-10 nutokuasr; C-peakTHBHBII
6enok (C-PB)), nokasaresnn KpoBU M BBDKMBAGMOCTH )KUBOT-
HBIX. Mozemuposamu OI'Tl y 6-mecs4HBIX KpbIc THHIK Buic-
tap maccoii 160—180 . [Tox 061IMM THOTIEHTAJIOBBIM HAPKO-
30M YKMBOTHBIM II€PEBSI3bIBAIIN M OTCEKAIN YePBEOOPa3HbIi
OTPOCTOK, KOTOPBII OCTaBIIsUIN B OpIoIIHON monoctu. Bee
KPBICHI OBIIIM pa3/ielIeHbl Ha TPYTIIBL: | — MHTaKTHBIE (KOHT-
poin); 2 — OT'TI, penamapoTomust uepes 24 4 mocie onepa-
MW ¥ CaHAIUK OPIOIIHOM MOJIOCTH pacTBOpoM «Dypariu-
JUHA»; 3 — penanapoToOMus U HHBEKIUS «AMITUITWIIIHHAY,
4 — penanapoTOMHUsI, UHBEKINS « AMITUIIMIIIIMHAY C BBEJIE-
HueM KKKY B 00Bveme 0,3 Mi1; 5 — penamapoToMus ¢ BBeie-
HueM kKKKY. Bee nokazatenu ouenuBanu Ha 1, 3, 5-e cyTku
nocne penanaporomun. Konnenrpanuro nurokuaos NJI-10
u MUOH-0 onpenensiig 1o KoJIM4ecTBy pEeUEnTOpoB B Mep-
MeaOHIM3UPOBAHHBIX KJICTKAX CEJIE3CHKH METOIOM IIPOTOY-
Ho# uTodpnyopumerpun («KFACS Calibury, «BDy, CHIA).
OuenuBanu koHueHTpaunio C-Pb B cBIBOPOTKE KPOBU Me-
TOJIOM JIATEKCHOH armIIoTHHALMY. VcceoBay KITMHT4YeC-
KH€ [T0KA3aTelI KPOBH 1 OLICHUBAIH BBDKUBAEMOCTb KHBOT-
HBIX.

[IpoBeneHHOE HcCIeIOBaHNE BBISBHIO B3aHMMOCBS3b
MEX]y Pa3TUYHBIMHI MapKepaMi UMMYHHOTO BOCIIQJICHHUS
u ux poJibto B naroreHese OI'TI. [TokazaHo, 4To pUMEHEHHE
kKKY ¢ aHTHOMOTHKOM BO BpeMsI peIanapoTOMHUH ITOJI0XKH-
TEJIHO BIIMSICT HA COZIEPXKAHNE MEIMATOPOB BOCHAJICHHUS:
KOHIIEHTpaIuto mpoocnanurensHoro (MPOH-a) u mpotuBoc-
nanurensHoro (MJI-10) urokunoB, ypoBeHs C-Pb, moka3a-
TEJIH KPOBH, a TAKKe Ha ITOKAa3aTeJI BBKUBAEMOCTH KUBOT-
HbIX. [lomydeHHbIE pe3yabTaThl SKCIICPUMEHTAIBHBIX HC-
CJICZIOBAHMIA MTO3BOJIIOT pekoMeH1oBaTh KKKY ¢ anTHONO-
THKOM U PENarapoTOMHUe ISl KIIMHIUYECKOTO NPUMEHCHNUS
npu geuernn OI'TL

KpuoGMOROrIM

T.22,2012, Ne3

In view of new diagnostic technologies the need to study
the role of immune inflammation in peritonitis is obvious.
This will allow to optimize the treatment protocols and
increase the effectiveness of immune modulating therapies
directed to reduce the local inflammatory response, minimize
the risk of autoimmune aggression and disorders of homeo-
stasis of an organism in a whole, reducing the degree of
disability and mortality in patients. For the treatment of
acute purulent peritonitis (APP) in our study we tested cryo-
preserved human cord blood (CHCB) as a potential correc-
ting agent of an organism immune system in experimental
animals.

We evaluated the effectiveness of CHCB correcting ef-
fect in complex treatment of rats with APP on inflammatory
mediators (IFN-a and IL-10 cytokines, C-reactive protein
(CRP)), blood indicesand animals’ survival. APP was mode-
led in 6-month-old Wistar rats of 160—180 g. Under general
thiopental anesthesia the animals’ appendix were ligated,
cut-off, and left in the abdominal cavity. All the rats were
divided into groups: 1 —intact (control), 2 — APP, relaparoto-
my in 24 hrs after surgery and sanation of abdominal cavity
with Furacilin solution, 3 — relaparotomy and Ampicillin
injection, 4 — relaparotomy, Ampicillin injection and 0.3 ml
CHCB introduction, 5 — relaparotomy with CHCB introduc-
tion. All the indices were evaluated at 1, 3, 5 days after rela-
parotomy. The concentration of IL-10 and IFN-0 were deter-
mined by the number of receptors in the permeabilized spleen
cells by flow cytometry (FACS Calibur, BD, USA). The con-
centration of CRP in serum by latex agglutination was asses-
sed. The clinical blood indices and the survival of animals
were evaluated.

The study revealed a relationship between the markers
of immune inflammation and their role in pathogenesis of
APP. It has been shown that the application of CHCB with
antibiotics during relaparotomy positively affects the con-
tent of inflammatory mediators: the concentration of pro-
inflammatory (IFN-a) and anti-inflammatory (IL-10) cyto-
kines, CRP, blood indices, as well as the survival of animals.
The obtained experimental results allow us to recommend
CHCB with antibiotics and relaparotomy for clinical use in
the treatment of APP.
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K Bonpocy noucka HOBbiX 3(h(PeKTUBHbIX KPMO3AWMUTHLIX PacTBOPOB
A.H. Xvaskos!, O.O. 3anuesa’, T.B. IMoaexaesa!, A.C. AAnTEB!,
O.H. Corommna!, A.A. KocTses?, C.B. YT1imos?, D.C. LLercTHEBR?
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n nepeanBanms kposu OMBA Poccun, r. Kupos

To the Question of Searching New Effective Cryoprotective Solutions
A.N. KHupyakov'!, O.O. ZAitsevA!, T.V. PoLezHAYEvA!, D.S. LAPTEV!,
O.N. SoLomINAT, A.A. Kostvaev?, S.V. Utemov?, F.S. SHERSTNEV?
'Institute of Physiology, Komi Science Center, The Urals Branch, the Russian Academy of Sciences, Syktyvkar
?Kirov Research Institute of Hematology and Blood Transfusion of FMBA of Russia, Kirov, Russia

Lenpro gaHHO# pabOTHI SBUIOCH W3YYCHHE BO3MOXK-
HOCTH ITPUMEHEHHS KOHCEPBAHTOB Pa3IN4HON IPUPOIBI IS
COXpaHeHHs KJIeTOoK mpu Temmneparype —80°C.

OO0BeKTOM HCCIIeA0BaHNS OBUTH JICHKOIUTHBIE KOHIICHT-
patsl (JIK) kpoBH 370pOBBIX JOHOPOB-I00POBOJIBIIEB B 00bE-
Me 17+2 ma. [Ipu 3amMopaxBaHUU KIETOK UCIIOJIB30BaIN 2
BapuaHTa KpHOKoHcepBaHTa. OCHOBOH IEPBOTO SBISLIOCH
niponsBoaHoe MoueBrHB! (TMBTODM). JlonoaHUTENHHO OH
cozepxain nporekrop JIMCO u pecTaBpHpyIOILyI0 100aBKY
Ha OCHOBE STHTapHOH KHCJIOTHL. B 0CHOBY BTOPOro KpHOKOH-
CepBaHTa BXOIMJI TPUPOJHBIH HETOKCHYHBIHN IIEKTHH, BBIJIC-
JICHHBIW W3 payBosib(huu 3MeuHoit (Rauwolfia serpen-tine
L.), aTaroke mmuepuH. Koncepsant cmemmBaiu ¢ JIK B coot-
HoIreHuu 1:1, BpeMs 3Kkcno3ummu cocTasisuio 20 MuH. 3amo-
pakuBaHUE MPOBOAMIIH B IIACTUKATHBIX KOHTEHHEPaX 10
HenuHeHo! nporpamme 10 —80°C, XpaHWIM B TeUEHUE
1 cyTOK ¢ OCIEYIONM OTOTPEBOM B BOJSHOM BaHHE MIPH
38°C. CocrosiHUE ICHKOIINTOB OLICHUBAIIN IO OOMICTIPUHSI-
TBIM JIJA0OPaTOPHBIM METOTHKAM (00IIIee KOJTMIECTBO JICHKO-
LIUTOB, 303MHOPE3NUCTEHTHOCTD, KOJIMYECTBO IPAHYIIOIUTOB,
(barorTapHast akTHBHOCTb HEUTPODHIIOB, COJCPKaHUE JIH-
30COMaNIbHO-KaTHOHHBIX OCITKOB).

Ipu ucnonp30Banuu nepsoro pacreopa (rn = 10) obriee
KOJIMYECTBO JISHKOIIUTOB COXpaHsieTcst Ha ypoBHE 95,9 + 3,9%
(OT uCX0HOTO 3HAYECHMSI ), TPAHYIOIHUTOB — 94,5 + 6,9%, u3
Hux 78,1 + 5,9% ciocobHbI TocTie 0TorpeBa 00pa3oBLIBATh
(darocomsr, 90,9 £ 7,1% IEHKOIIMTOB OCTAIOTCS YCTOWYHUBHI-
MU K BUTQIBHOMY KPAaCUTEII0 Y03HHY, COJIEpKAHNE B HEHT-
podmiax IM30COMaIbHO-KaTHOHHBIX OEIKOB COCTABIISIIO
93,8 +9,4%.

[Ipumenenune BToporo pactBopa (n = 10) mo3BoIuIIo co-
xpaHuTh 83,7 £ 6,7% nelKoUTOB, U3 KOTOPBIX 78,8 +£9,2%
ObUTH YCTOWYMBHI K 503UHY, 64,9 + 9,3% nposiBrim crioco6-
HOCTB K (haronuTosy, a cofep kaHre B HeWTpoduax JI1m30co-
MaJIbHO-KaTHOHHBIX O€IKOB cocTaBisio 93,4 +£4,7%.

HccnenoBanus mokasany BO3MOKHOCTb IPUMEHEHUS KaK
UCKYCCTBEHHO CHHTE3MPOBAHHBIX, TAK M TPUPOTHBIX KPUO-
(UIIaKTUKOB Ul COXpAHEHHUsI KIETOK IPH TeMIeparype
—80°C. YuuTbIBas BO3pACTAIOIINI HHTEPEC K M3YIESHHUIO pac-
TUTEJBHBIX IEKTHHOB B CBSA3U X UMMYHOMO/YJIUPY LM
JIeiCTBHEM, HCITOIb30BAaHKIE JAHHOTO KJlacca COeIMHEeHUH,
B TOM YHCJIE B Ka9€CTBE KPHOIIPOTEKTOPOB, SBJISIETCS B Ha-
CTOsIIIIee BPEMsI IIEPCTICKTHBHBIM HAIIPABICHUEM.

Aemopwi gvipascarom o6razodaprocms PODU 3a
OKA3aHHYI0 PUHAHCOBYIO NOOOepdcKy (epanm Ne [2-04-
32207).

KpuoGMOROrIM

T.22,2012, Ne3

The research aim was to study the possibility of using the
preservatives of different nature to store cells at —80°C.

The study involved the leukocyte concentrates (LC) of
blood from healthy volunteer donors in the amount of 17 +
2 ml. When freezing the cells there were used 2 variants of
cryopreservative. The base of the first one was urea deriva-
tive, hexamethylene bis-tetra oxyethyl urea. Additionally it
contained DMSO protectant and restoring additive based
on succinate. The base of the second cryopreservative was
non-toxic natural pectin isolated from Rauwolfia serpen-
tine L., and glycerol. Preservatives were mixed with LC in
1:1 ratio, the exposure time was 20 min. Freezing was perfor-
med in plastic containers according to non-linear program
down to —80°C and kept for 1 day, and after that thawed in
a water bath at 38°C. The state of leukocytes was assessed
by standard laboratory methods (total number of leukocytes,
eosin resistance, number of granulocytes, phagocytic acti-
vity of neutrophils, content of lysosomal-cationic proteins).

When using the first solution (n = 10) the total number
of white blood cells was 95.9 + 3.9% (of initial value), there
were 94.5 + 6.9% granulocytes preserved, among them 78.1 +
5.9% were able of forming phagosomes after thawing, 90.9 +
7.1% of white blood cells remained resistant to a vital dye
eosin, and the content in neutrophils of lysosomal-cationic
protein was 93.8 £9.4%.

The application of the second solution (n = 10) allowed
to preserve 83.7+6.7% of white blood cells, among which
78.8 £9.2% were resistant to eosin, 64.9 +9.3% showed the
ability of phagocytosis, and the content in neutrophils of
lysosomal-cationic proteins was 93.4 +4.7%.

The studies have shown the possibility of using both
artificial and natural cryoprorectants to preserve cells at
—80°C. Considering the growing interest for the study of
plant pectins because of their immune modulating effects,
the use of these substances as cryoprotectants is presenrly
a promising direction.

The authors aknowledge the Russian Foundation of
Basic Research for the financial support (Grant Ne 12-04-
32207).
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Ucnoab3oBanue paktopos pocta BDNF n TGF1b aas Bbibopa cnocoba
3aMOpPaXXMBaHUSI aMHUOTHYECKON ODOAOYKM MAALICHTbI YE€AOBeKa

M ee MPUMEHEeHUs1 MOCAe AHTUIAAYKOMATO3HOW onepauuu
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Use of Growth Factors BDNF and TGF1b for Selection of Method for Freezing
of Human Placental Amniotic Membrane and its Application after Glaucoma Surgery
Yu.A. DemIN', V.V. RyazanTtsev?, |.L. Kazmiruk!, DEmINA M.YU.!
'Kharkov Medical Academy of Postgraduate Education

2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Cy1miecTByeT psiJi TaTOJIOTHI OpraHa 3peHUs], CBI3aHHBIX
C IJIayKOMaTO3HBIMH COCTOSIHUSIMH, TIPH KOTOPBIX MTOKa3aH
XUpypruueckuii meroq euenus. Ha nocneonepanuonaom
3Tare O4YeHb BaXKHO CO3/1aTh OJIarONpHUITHBIC YCIOBUS IS
3a)KUBJICHUSA IIBA M OTCYTCTBHS OCIOKHEHHHA. OHUM U3
TaKUX [TOJIX0/I0B SIBJIIETCS UCIOIb30BaHIE OMOIOTHIECKUX
TKaHEBBIX MOKPBITHH MOCIEONepauoHHoro aedekra, B
YaCTHOCTH aMHHOTHYECKOM 000JIOUKH TUTAIICHTHI YeIOBEeKa
(AOITY). M3BeCTHO, 4TO CYIIECTBYIOT UMMYHOJIOTHIECKHE
1 OMOXMMHYECKHE MPEANOChUTKN Henonb3oBanus AOITY
IIPU XUPYPTHUUECKUX OMEpalusix C IeNbl0 KOPPEeKIUU
IJIayKOMAaTO3HbIX COCTOSIHU: OOJIBIIOE KOTHYECTBO (haKTO-
poB kierouHoro pocta (BDNF u TGF1b), MunnmansHas nm-
MyHoreHHocts AOITY.

Iens paboThl — yCTaHOBUTH HanboJee OIaronpUsATHBIN
crioco0 kpuokoHcepBupoBanus AOITY, ucrmonb3ys oreHKy
MPOHHUIIAEMOCTH KJIETOK I10 BEIXOY (PaKTOPOB POCTa KIETOK
BDNF u TGF1b B oprane 3peHust Ha pa3jiM4YHbIX CPOKaxX
HaOJTIOICHNS TIOCJIE aHTUIVIAYKOMATO3HOM OIepalivy.

Ha monenu ritaykoMsl y 1abopaToOpHBIX )KUBOTHBIX (KpO-
JINKW) ¥ TIPOBEZICHHOM OTepaIiiy €€ KOPPEeKIIMH B TIOCTIeore-
PalMOHHBIN MEPUOA MCHOI30BAIM KPHOKOHCEPBUPOBAH-
nyo AOITY (kxpnoAOITY), 3aMOpOkeHHYTO IIPU TeMIIepa-
Type >KHAKOTO a30Ta HPOCTHIM MOTPYKEHHEM B a30T WIN
¢ nomombso 10% JAMCO no cienuanbHOMY pEKUMY 3aMO-
paxuBanus. B pe3ynprare HaOmroaeHNsI 3a ITOCIe0NepaoH-
HBIM IIBOM B CpOKH 7, 14, 21 CyTOK yCTaHOBIIEHO, UTO KPHO-
KOHCEPBHUPOBAHHAS 0 cHenuanbHoi mporpamme AOITY
CIOCOOCTBYET COKPAILCHUIO 10CIEONEPAlMOHHOTO BOCCTa-
HOBHTEJIBHOTO ITepruosia U GOPMHUPOBAHUIO OOJIEe MITKOTO
mBa. C edpl0 OLIEHKH NMPOHHUIIAEMOCTH KJIETOK TKaHU
kpuoAOIIY mocrne pazMopaxxuBaHUS €€ MOMeENalnd B
(bu3noIOrNYecKuil pacTBOp, MOCIIE Yero U3MEPSUIN BBIXO]T
¢axropoB pocra kierok BDNF u TGF1b B Hanocanok. [Toka-
3aHO, YTO TOCJIE HCTIOJIB30BAHMS CIIEHATbHON IIPOTPaMMBbI
3amopaxusanust AOITY B 10% JAMCO kpusast BeIxoza (ax-
TOPOB pOCTa JOCTUraeT MaKCUMyMa B OoJree O3 IHIE CPOKH,
YTO SIBISIETCS JJOKa3aTeIbCTBOM OOJIBIICH COXPaHHOCTH
KJIIETOK U CTPYKTypHOi1 nonHoneHHocty Tkanu AOITY nocne
pa3MopaxuBaHus. BaXxHO OTMETHUTB, UTO 110 JAHHBIM MOP-
(oJIOTHH ITPU ATOM TaKKe PUKCUPYETCSI XOPOLIUH YPOBEHB
COXpaHHOCTH KieTok anuTenus AOITY.

N3amepenue kierounbix Gakropos pocta BDNF u TGF1b
B OpraHe 3peHHus J1a00opaTOPHBIX XUBOTHBIX B MECTE
orepanuu nocie mokpsTus kpnoAOITY, 3amoposkeHHON
B 10% AMCO, noka3zao ux HapaCTaHUE B CPOK JO 7 CyTOK
1 JI0OCTaTOYHO CTaOWIILHBIN YPOBEHb HAa MPOTSHKEHUN BCETO
TI0CIICOTIEPAIIOHHOTO Iiepexo/ia HabmoneHns 10 21 cyTok.
ITo cpaBHEHMIO € 3aMOPOXKEHHON NOTPYKEHNUEM B JKUAKHN
a3zotr AOIIY ycnoBus kpuokoHcepBupoBaHus kproAOITY
B 10% JIMCO obecnieunBarot 6071€€ BEICOKYIO COXPaHHOCTD
U )KU3HECTIOCOOHOCTD KIIETOK SIUTEIHSL.

KpuoGMOROrIM

T.22,2012, Ne3

There are a number of visual organ pathologies associ-
ated with glaucomatous states in which surgical treatment
has been shown. At the postoperative period of importance
is to create favorable conditions for suture adhesion and
avoid the complications. One of such approaches is the
application of biological tissue coverings of postoperative
defect, in particular human amniotic membrane (HAM). It is
known that there are immunological and biochemical back-
grounds for use of HAM at surgeries to correct glaucoma-
tous states: a large number of cell growth factors (BDNF
and TGF1b), minimum immunogenicity of HAM.

Research aim was to determine the most appropriate
method for HAM cryopreservation using the evaluation of
cell permeability by releasing the cell growth factors BDNF
and TGF1b in the visual organ of observation different
terms after glaucoma surgery.

Using the model of glaucoma in laboratory animals (rab-
bits) and the performed operation of its correction in the
postoperative period we applied cryopreserved HAM
(cryoHAM) frozen at liquid nitrogen temperature by direct
plunging into nitrogen or with 10% DMSO by special freez-
ing regimen. As a result of observation for postoperative
suture in the 7%, 14% 21% days we have found that cryo-
preserved by special program HAM contributes to the re-
duction of post-operative recovery period and formation of
softer suture. In order to evaluate the permeability of
cryoHAM tissue cells after thawing it was placed into sa-
line solution, then we measured the output of BDNF and
TGF1b growth factors into the supernatant. After using
special program for HAM freezing in 10% DMSO the curve
of the yielding of growth factors was shown to achieve its
maximum at later terms, which is proof of higher cell integ-
rity and HAM tissue structural safety after thawing. It is
important to note that according to the morphology data a
high integrity level of HAM epithelial cells is also noted.

Measurement of BDNF and TGF1b cell growth factors
in the visual organ of laboratory animals in the operation
site after covering with cryoHAM frozen in 10% DMSO
showed their growth in the period of 7 days and rather
stable level throughout the postoperative follow-up to 21
days. Compared with frozen by plunging into liquid nitro-
gen cryoHAM in 10% DMSO provides higher integrity and
viability of epithelial cells.
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B nocnennee BpeMst akTHBHO ITPOBOJISITCS HCCIIEI0BAHNS
T10 IPUMEHEHHUIO KPHOKOHCEPBHPOBAHHBIX OMOIOTHUECKUX
MIPEnapaToB B 0PTaIbMOIOTHH, 3()(HEKTUBHOCTH KOTOPBIX
MIOATBEPKJAaeTCs pe3ybraraMy (yHAaMEeHTaIbHBIX KCIIe-
PUMEHTAJILHBIX M KIIMHUYECKUX HCCIIeIOBAHUH.

[enp uccnenoBanms — 3KCIEPUMEHTAIBHO 000CHOBATH
BO3MOXKHOCTh NIPHUMEHEHNUSI KPUOKOHCEPBUPOBAHHBIX Me-
3eHXMMaJIbHBIX CTpoMalbHBIX KiIeTok (KMCK) B Tepanun
TPaBMaTHUECKOTO IIOBPEXICHHUS poroBoit obomouku. I1po-
BECTH CPAaBHHUTEIBHBIN aHATIN3 MOP(POIOTHIECKIX H3MEHE-
HUH B porosulie nocie BBegeHuss KMCK merogamu rugpu-
pOBaHUS U KJIETOYHOTO Orostoruueckoro mokpertust (KBIT)
Ha OCHOBE MATKOW KOHTAKTHOH JMH3bI. DKCIIEPUMEHTAIb-
HBIM >)KUBOTHBIM HAHOCHJIH TPaBMAaTHYECKOE MIOBPEKIACHHE
POTOBOI 000JIOUKH IO CTAHAAPTHON METOANKE «POTOBHY-
HEI TecT». JKHBOTHBIC OBLIH pa3ieNieHbl Ha 3 rpymmsl: 1 —
KOHTpOJbHas1, 2 —BBegeHne KMCK MeTonoM ruipupoBaHus,
3 —npumenenue KbII.

W3ydeHsl rucToIOrnIecKye mpenapars! poropuipl. I'nc-
TOJIOTMYECKHE CPE3bI TOJNIINHON 5 MKM OKpaIINBaIi reMa-
TOKCUJIMHOM M 303MHOM. AHaJIM3UPOBAIH MO 5—6 Cpe3oB
Ka)KJI0T0 I1a3HoTo s10oKa rmpu x200—400. Ha ructonoruyec-
KHX ITpenaparax HermocpeACTBEHHO MOCIIC HAHECEHHS TPaB-
MaTH4eCKOT0 MOBPEKACHUS ONPENEIISIOTCS YIaCTKH MeXa-
HHYECKOTO Pa3pyIICHHs SITUTEITHAIBEHOTO CIIOS ¢ TIPOHUKHO-
BEHHEM B COOCTBEHHBI CJIOH pOTOBHIBI. MUKPOCTPYKTYPBI
CTPOMBI IMEIOT HU3KYIO IJIOTHOCTD, BOJIOKHA HETIPABUIIEHO
OPHEHTHPOBAHBI, ONPEICISIOTCS BEIpaKEHHAs! OTEYHOCTh
" uHQUIbTpanus. B rpymme 1 Ha 14-e cyTku mocie HaHe-
CEHHS TPAaBMBI BCE yYaCTKH TOJIIUHBI POTOBHIIBI IIPAKTH-
YeCKH BO3BPAIIAIOTCS K HICXOAHOMY COCTOSIHHIO (HOpME).
OnHaKo IPH 3TOM SIHUTEIHAIBHBIA CIIOM B HEKOTOPBIX
y4acTKax OCTaeTCsi HEPAaBHOMEPHBIM, OIIPEICIISIOTCS UCT-
poduueckn n3MEHEHHbIE KIETKH B €ro ciosix. ' mcronoru-
YyecKast KapTHHA CBUJICTEIBCTBYET O POPMHUPOBAHHUH PyOII0-
BBIX M3MEHEHUI B pOTrOBOi 000JI0UKeE, T. €. IpeodIaiaHiN
MIPOLIECCOB 3aMECTUTENBbHOM perenepaunu. Ha 14-e cyTku B
OITBITHBIX TPYTIaX OTMEYaIH aKTUBHOE Pa3MHOXKEHHE KJIe-
TOK 3IUTEIHAIBHOTO CII0s, HHHUIBTPALHIO M OTEK CTPOMBI.

Takxum o6pazom, mpumerenue metona KbII Ha 14-e cyT-
KM TIOCJIe HAHECEHUS TPaBMBbI IPUBOANT K HOpMaJTU3alHN
CTPYKTYPbI POrOBHIIBL. B Te e CpoKH 1ociie Heroabp30BaHus
METO/a TUAPHPOBAHUS B POTOBOI 000JI0UKE OTMEYaeTCs
pa3Has TOJNIIMHA SITUTEIHATIBHOTO CJIOS, KIIETOYHbIE CIIOH
c1a00 COEeAMHEHBI MEXAY COOOH, B OTJACIBHBIX Yy4acTKax
onpezensieTcs ieckBamaris snurenust. [lomydeHHbIe pesyib-
TaThl CBUJETENBCTBYIOT O TOM, YTO, IPH SKCIIEPUMEHTAITEHON
tpaBMe poroBunbl KBII sBisercs Gonee 3peKTHUBHBIM
MetoznoMm BeeneHnss KMCK, obecnieunBaeT paBHOMEpHOE
BOCCTAaHOBJICHHE ITOBPEXICHHON TKaHU.

KpuoGMOROrIM

T.22,2012, Ne3

Recently the studies on the application of cryopreserved
biological preparations in ophthalmology have been actively
performed. Their efficiency is confirmed by fundamental
experimental and clinical investigations.

The research aim was to experimentally prove the possi-
bility of using the cryopreserved mesenchymal stromal cells
(cMSCs) in the treatment of traumatic injury of cornea. To
comparatively analyze morphological changes in cornea af-
ter introduction of cMSCs by hydrogenation and cell biolo-
gical coating (CBC) on the base of soft contact lens. Expe-
rimental animals were subjected to trauma of cornea by the
standard method of corneal reflex test. The animals were di-
vided into 3 groups: group 1 was the control, animals of
group 2 were introduced with cMSCs by hydrogenation, in
group 3 we used CBC.

Histological preparations of cornea have been studied.
Histological sections of 5 mm were stained with hematoxylin
and eosin. By 5-6 slices of each eyeball were analyzed at
%x200-400. The regions with mechanical destruction of epi-
thelial layer with penetration into its own layer of cornea
are determined in histological preparations immediately af-
ter trauma. The microstructures of stroma are of low den-
sity, the fibres are not properly orientated, pronounced
edema and infiltration are determined. In group 1 to the 14"
day after trauma all the regions of corneal thickness almost
return to their initial state (norm). However epithelial layer
in some regions remains uneven, dystrophically changed
cells in its layers are observed. Histology indicates the for-
mation of cicatrical changes in cornea, i.e. prevalence of
substitutive regeneration. To the 14" day active cell prolife-
ration of epithelial layer, infiltration and stromal oedema
were reported in the experimental groups.

Thus, the application of CBC to the 14" day after trauma
leads to the normalization of cornea structure. In the same
time period after using hydrogenation in the cornea there is
noted different thickness of epithelial layer, the cell layers
are weakly connected, epithelial desquamation is observed
in some regions. The obtained results testify to the fact
that during experimental corneal trauma CBC is more effi-
cient method for cMSCs introduction, it provides homoge-
neous regeneration of a damaged tissue.
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Cryopreservation of Single Human Spermatozoa Within Alginate Microbeads
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Ha nanHbIii MOMEHT pa3pabotanbl 3eKTHBHBIE TEXHO-
JIOTUY KPHOKOHCEPBUPOBAHHUS CIIEPMATO30HI0B YEIOBEKa,
MO3BOJISIIONINE COXPAHSTh UX )KU3HECTIOCOOHOCTh U YHK-
LUOHAIIbHYIO AKTUBHOCTB B TEUEHUE JUIUTENBHOIO BPEMEHHU.
TpaguoOHHBIE TOAXOABI OPUEHTUPOBAHBI HA KPUOKOH-
CEpPBUPOBAHNUE CYCIICH3HI C OTHOCHTEIILHO OOJIBIIIMM COJIEp-
xanueM crepmato3ou 0B (10°—10%), mpu 3ToM yMepeHHbIE
HOTepH KJIETOK IOIMyCTUMBL. BMecTe ¢ TeM cymiecTByeT HeoO-
XOIMMOCTb KPHOKOHCEPBHUPOBATh CAUHHYHBIEC CIIEPMaTo-
30H]1bl, OTOOpaHHBIE B X0 MOP(OIOTHIECKON CEeNeKINN
CIEepPMaTO30H/I0B, COXPAHEHHS CIIEPMHUEB, IOTyYEHHBIX IIPU
TECTHKYJIAPHON OMOTICHH, TSHKEIBIX (POpMax OJIUTOCIIEPMHUN
U Jip. B Takux ciydasx morepu CriepMaTo30HMI0B B IpoLiecce
KPHOKOHCEPBUPOBAHUS KpalHE HEXKeIaTeIbHbI, TOCKOIBbKY
MOTYT OTPULIATEIbHO BIUATH HA pe3yibTarsl HUKI0B BPT.
ITo3ToMy 17151 KPHOKOHCEPBUPOBAHMS €AMHUYHBIX CIIEpMa-
TO30MI0B LIETIECO00PA3HO HCIIOIB30BATH CIIELMATBHBIC MUK-
poHOcuTenn. JTO 0bOJyeryaeT oOHapyKEHHE eIUHHIHBIX
CIepMaTO30MA0B IIOCTIE OTOrPeBa M MPAKTHUECKU HUCKITIO-
YaeT UX KOJIM4IeCTBEHHBIE ToTepy. OTHIM U3 IIEPCIICKTUBHBIX
KOHTEHHEPOB IS CTIEPMATO30HI0B SIBIISIOTCS aJTbIHHATHBIC
MHKpOC(EpPBI, KOTOPHIE aKTUBHO ITPUMEHSIOTCS B OMOTEXHO-
JIOTWU U TKaHEBOU MH>KeHepHu. KIeTKH B albriHATHBIX MUK-
pocdepax MOTYT OBITh KPHOKOHCEPBHUPOBAHBI IO 3AIIUTON
MIPOHHKAIONINX KpHONpoTekTopoB. Kpome Toro, criepmato-
30UBI MOTYT OBITH JIETKO M3BJICUCHBI U3 AJBI'MHATHBIX
MHUKpochep myTeM UX AeNOoJUMEpPU3aLuU B IPUCYTCTBUH
XEJATUPYIOIIKX areHTOB, YTO SBIISETCS NMPEUMYIIECTBOM
JJAHHOTO THIIa HOCUTEIEH U YIPOILAeT IpOBeIeHHE POoLe-
nypsl ICSI (nHTpanToruIa3MaTHyeckasi MHbEKIHS CriepMa-
To3zouza). B naHHoii paboTe 13ydanach BO3MOXKHOCTh KPHO-
KOHCEPBUPOBAHUS CIEPMATO30MIOB YEJIOBEKa B COCTaBe
aNbrUHATHBIX MUKpOchep IMyTeM 3aMOpakUBaHUS B Tapax
a3ora.

ITonBrXHBIE CIEPMATO30HUIbI OT 5 JOHOPOB MOMEILAIH
C MIOMOIIIBI0O MUKPOMAaHUITYISITOPA B aIbIMHATHBIE MUKPO-
cepbl, KOTOPbIE KPHOKOHCEPBUPOBAJIH IO/ 3aLIUTON IJIH-
1epoJia B mapax a3ota. {11 BBICBOOOKAEHUS CIIepMaTO30H-
JIOB QJIbTMHATHBIE MUKPOC(EPHI MOBEPrallv ACHOIUMEPH-
3anun. JKu3HecrocoOHOCTh CIIepMaTO30M/I0B ITOCIIE 3aMO-
PaXMBAHMUS B COCTABE ATBIMHATHBIX MUKPOC(Ep OLICHUBAIIH
C MOMOUIBI0 KOMOMHHPOBAHHOTO (IyOPECLIEHTHOTO OKpa-
ITMBAHUS ¥ THIIOOCMOTHYECKOTO TECTA.

ITokazaHo, 4TO TOCNE OTOTPEBA aJbIMHATHBIE MUKPO-
cepbl COXpaHSIN CTPYKTYPHYIO LIEIOCTHOCTD, @ HHKAIICY-
JIMPOBAHHBIC B HUX CIIEPMATO30MIbI OBLIH KH3HECIO-
cobupMu. TakuMm 00pazoM, KPHOKOHCEPBHPOBAHHUE EIH-
HUYHBIX CIIEPMATO30MAOB B aJbTMHATHBIX MUKpOChepax
ABIIIETCS MepcrneKTUBHEIM MeTogoM BPT, Tpelyrommum
JATbHENIEH pa3pabOTKH ¥ ONITUMHU3ALINH.
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For today there have been developed effective cryopre-
servation technologies for human spermatozoa allowing the
preservation of their viability and functional activity for a
long time. Traditional approaches are focused to cryopre-
servation of suspensions with relatively high content of
sperm cells (10°~10%), when moderate losses in cell amount
are admissible. However, there is a need in cryopreserving
single morphologically selected spermatozoa, preservation
of sperm obtained by testicular biopsy, severe oligospermia,
etc. In such cases, the loss of sperm cells during cryopre-
servation is not admissible and can dramatically affect the
outcome of ART cycles. Therefore, for single spermatozoa
cryopreservation a special microcarriers should be used.
This facilitates the detection of single spermatozoa after
thawing and virtually eliminates their quantitative losses.
One of the promising containers for spermatozoa are alginate
microbeads. Alginate microbeads are widely used in bio-
technology and tissue engineering. The cells in alginate
microbeads could be cryopreserved under the protection
of penetrating cryoprotectants. In addition, the spermatozoa
can be easily derived from alginate microspheres by depoly-
merization in the presence of chelating agents, that is an
advantage comparing to others carriers, this would simplify
the ICSI (intracyto-plasmic sperm injection) performance.
We studied the possibility of cryopreservation of human
spermatozoa in the alginate microbeads by freezing in liquid
nitrogen vapors.

Motile spermatozoa from 5 donors were placed into algi-
nate microbeads using a micromanipulator. Microbeads with
spermatozoa were cryopreserved under glycerol protection
in liquid nitrogen vapors. To release spermatozoa the algi-
nate microbeads were subjected to depolymerization. Viabi-
lity of spermatozoa after freezing in alginate microbeads
and thawing was evaluated using a combination of fluo-
rescent staining and hypoosmotic test.

It has been shown that after thawing the alginate micro-
beads kept structural integrity, and encapsulated sperma-
tozoa were viable. Thus, the cryopreservation of single sper-
matozoa in alginate microbeads is a promising tool for ART,
demanding further development and optimization.
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lNpumeHeHne MeTOAOB A€YEOHOTO OXAAXKAEHMUS
B Tepanuu XPOHUYECKOW AAKOTOAbHOW MHTOKCHKALMU
.M. AoMAKMH, T.A. BABMIYYK
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Use of Medical Cooling Methods Against Chronic Alcohol Intoxication
I.I. LomAkIN, G.A. BABIYCHUK

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

AKTyanbHas 3ajjada COBPEMEHHON MEIUIUHBI — CBOE-
BPEMEHHOE U aKTUBHOE NpPUBJIEYEHHE OOJBHBIX aJIKOTO-
JIU3MOM K HETPaJUIIMOHHBIM TEPANIEBTHUECKUM METOMAM,
3aTparuBarouM OHOJIOTHYECKNE MEXaHU3MBl JeHCTBUS
ankorons. OJHAM U3 TEPAEBTUUECKUX METOI0B XOJIOA0BOIO
BO3ICHUCTBUS ABISETCA KpaHUOLIepeOpaIbHast THIOTEPMUS
(KLI"). Haubonee 3naunMpIM TeparneBTH4ecKuM 3 heKTom
KII cnemyet cuuTaTh BOCCTAHOBICHHE MHTEIUIEKTYlTbHO-
MHECTHYECKUX (DYHKIUH P JICICHUU XPOHUUECKOHN aJIKo-
TONBHON MHTOKCHKAIIMM M IIOBTOPHBIX AJIKOTOJIBHBIX Jie-
JIIPHEB.

Jpyroii MeTo X0JI0T0BOT0 BO3ICHCTBHS — 00IIIast 3KC-
TpeManbHas adpokpuorepanus (AKT) B crienmanbsHO#H BO3-
JYLUIHOH KpHokamepe ¢ Temrneparypoi —120...—180°C npu-
BOJUT K Pa3BUTHIO KOMIIEHCATOPHO-aJalTALIMOHHBIX PEaK-
LM, HAIIPaBJICHHBIX Ha AKTUBALIMIO COOCTBEHHBIX TOMEOCTa-
THUYECKHX PETyIATOPHBIX cucTeM. JleueOHbIe 3¢ HeKThI pn
AKT cBs3aHBI C TEM, YTO OPTaHU3M pearupyeT Ha BIUSHUE
X0JI01a HE TOJIBKO CUCTEMOM TePMOPETYIISAINH, HO M BCEMH
BO3MO>KHBIMHU aJaITAIIMOHHBIMI MEXaHU3MaMH, BKITIOYast
TUIIOTAIaMO-TUNIO(PU3apPHO-aIPEHATOBYI0, HMMYHHYIO
Y 9HJIOKPUHHYIO cHCTeMbl. Benymumu daktopamu B pea-
JU3aIUH TepaneBTHIecKuX 3(hHeKToB 000X METOOB SB-
JIIFOTCS] U3MEHEHHUS 1€ATEIBHOCTU BBICIIUX BETETATUBHBIX
LEHTPOB U CHCTEM HEUPOIHIAOKPUHHON PEryisluH,
HENOCPEACTBEHHO OTBEYAIONINX 32 TEMIIEPATYpPHBII FeMo-
cTa3 oprannzMa. PU3HOIOrnIecKre 0COOCHHOCTH PEeaKIUi
opraHu3Ma u ero (pyHKIMOHAJIbHBIX CHCTEM Ha JaHHBIC
METO/IbI XOJIOA0OBBIX BO3AICHCTBUN PEIIIONAratoT HE TOIBKO
UX WHIWBHUAYyaJTbHOE NMPHUMEHEHHE, HO M COYETaHHOE
C BO3MOYKHBIM B3aHMHBIM IOTCHIIUPOBAHUEM JICHCTBHUE IS
MOBBIIICHHS TEPANIEBTHYCCKOM 3 (HEeKTUBHOCTH.

355

Actual task of modern medicine is timely and active invol-
vement of the patients with alcoholism to non-traditional
therapeutic methods affecting the biological mechanisms
of alcohol effect. One of the therapeutic methods of cold
exposures is the cranio-cerebral hypothermia (CCH). The
recovery of intellectual and mnemonic functions should be
considered as the most significant therapeutic effect of CCH
when treating chronic alcohol intoxication and repeated
alcohol deliria.

Another method of cold exposure is general extreme
aerocryotherapy (ACT) in special air cryochamber with
temperature of —120...—180°C leads to the development of
compensatory-adaptive reactions targeted to the activation
of patient’s own homeostatic regulatory systems. Therapeu-
tic effects of ACT are associated with the fact that organism
responds to the effect of cold with the system of thermoregu-
lation, and all possible adaptation mechanisms as wells,
including hypothalamic-pituitary-adrenal, immune and en-
docrine systems. Major factors in implementation of thera-
peutic effects of both methods are the changes of higher
vegetative centers and neuroendocrine regulation directly
responsible for temperature homeostasis of the organism.
Physiological features of the organism and its functional
systems responses to these cold exposures suggest their
individual application as well as the effect for increasing
the therapeutic efficiency combined with the possible mutual
potentiation.



BAusiHne pUTMHUYECKUX XOAOAOBLIX BO3AEMCTBUA HAa BOCCTAHOBAEGHME LMKAQ
COH-00APCTBOBaHME MOCA€ UCKYCCTBEHHO BbI3BAHHOIO AE€CHMHXPOHO3a
E.A. BeHukoBckas, A.B. lLUnao, T.A. BABMAUYK
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Effect of Rhythmic Cold Exposures on Sleep-Wake
Cycle Recovery after Artificially Induced Desynchronosis
E.A. VENTSKOVSKAYA, A.V. SHYLO, G.A. BABIYCHUK

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

PaccrpoticTBa cHa (ZeCHHXPOHO3BI), CBSI3aHHEIEC CO CMCH-
HOH paboTOH, TpaHCMEPUANAHHBIMH ITEPEIEeTaMH, IPUBOJIT
K YXyAIICHAIO CAaMOYYBCTBHS, CHIDKEHUIO pab0TOCIIOCO0-
HOCTH, Pa3BUTHIO PsiJla COMaTHYCCKHUX U ICHXHMICCKUX 3200-
JieBaHui. HecMoTpst Ha TO, YTO B IIOCJIEAHUE OBl B UCCIIE0-
BAaHUSAX CHA CICIIaHBI BaXKHBIC OTKPHITHS, HA OCHOBAaHUH
KOTOPBIX OBLIO pa3paboTaHo GONIBIIOE KOTHYECTBO METUKA-
MEHTO3HBIX CPECTB, (hapMaKoTeparus HapyIIeHUH CHa OC-
TAeTCsl CIIOKHOM M J10 KOHLIA HepelleHHO npobieMoil. B
STOH CBS3M HapsIy C MOMCKOM HOBBIX MEIMKAaMEHTO3HBIX
CPEICTB CYIIECTBYET HACYITHAS TOTPEOHOCTH B UCIIOIB30-
BaHWHU HEMEJTUKAMEHTO3HBIX CII0CO0O0B KOPPEKLIUH HapyIIie-
HUH CHa, OCHOBaHHBIX Ha IPIMCHEHUH OCHOBHBIX CHHXPOHH-
3aTOPOB PUTMa, OTHUM U3 KOTOPHIX SIBIISICTCSA TeMIeparypa.

Lenp pabOTHI — U3YYUTH BIUSHUEC PATMAYICCKIX XOIIO-
JoBBIX Bo3eiicTBrii (PXB) Ha BOccTaHOBIICHHE IIMKJIA COH-
60pCTBOBaHME TOCIIE NCKYCCTBEHHO BBI3BAHHOT'O JIECHH-
XpOHO32 Y KPBIC.

OKCIIepUMEHTHI IIPOBEICHBI Ha KPhICaX-CaMIaX JUHUU
Bucrap, HaxoIsIuXcs B 3BYKOITONIOIAOIICH KaMepe ¢ KOHT-
POTUPYEMOI1 IITUTENBHOCTHIO CBETOBOTO JIHS (CBET: TEMHOTA
12:12). MonenupoBaHre JECHHXPOHO3a OCYIICCTBIISIIN NH-
Bepcueii ceeroBoro pexxuma (VICP), T. e. omHOKpaTHBIM yIuTi-
HeHueM cBeToBoro nepuoaa Ha 12 4. [Tocie ICP B Teuenue
JBYX JTHEH MPOBOAMIIN 2 CEPUU U3 9 OXJIaXKACHUI B TEMHOE
BpeMs CyTOK 1o 15 muH nipu Temmeparype —12°C unu 10°C
C MHTEpBajJaMHy 10 45 MHH IIpH KOMHATHOHN TeMIeparype
23°C. AHanu3 U3MEHEHUH 1HKJIa COH-00IPCTBOBAHKE OCY-
LIECTBIISUTN 10 OOIIETIPHHATHIM KPUTECPHSIM.

WHBepcus CBETOBOTO peXKrMa IPHBOIAIIA K HAPYIIICHHIO
CYTOYHOTO PAacCIpeleNeHnsl COCTOSHUI cHa M GOAPCTBO-
BaHWS U II0YACOBOH MPEACTaBICHHOCTH (a3 cHa. Bri3BaHHOE
HCP cocTosiHre AECHHXPOHO3a Y KPBIC COMPOBOKIAIOCH
YMCHBIIICHIEM KOJTHYeCcTBa MeIIeHHOBOTHOBOTO (MBC) 1
nmapanokcansHoro cHa (I1C) B cBeTiI0€ BpeMs IEpBOTo U BTO-
poro aHs camoBoccTaHoBieHHUs. [IpoBeneHHble Ha (oHe
HCP PXB (—12°C) criocoOcTBOBaN MOBBIIEHHIO KOJTMYECTBA
MBC u I1C B yka3aHHbIE IEPHUO/BL, TPUOTHIKAS UX K KOHT-
poapHOMY ypoBHIO. HE00X0AMMO OTMETHTB, YTO M3MEHCHHUS
xonuuectBa cHa ipu CP u mocnenyroriast ero HopMain-
3anus MPOUCXOANIIH 32 CUET U3MEHEHUH ATUTEIFHOCTH U
xommaecTBa Sr3010B kak MBC, tak u I1C. PXB (10°C) oka-
3bIBaJIM MeHee BbIpaxkeHHbIH 3¢ ekt Ha MBC. Onu cioco6-
CTBOBAJIM TOBBIMICHHUIO npeacTaBieHHocTHn MBC TombKko
B IepBbIi NleHb BozaeicTBuil. Bnusane PXB (10°C) Ha
npenctasneHHOCTh [IC OpuIO OONIee BRIpaKECHHBIM, U KO-
smmyectBo [1C nocie npoBeneHns X0J010BbIX BO3JEHCTBUIA
B CBETJIIOC U TEMHOE BPEMsI CYyTOK MPUOIIKATOCH K KOHT-
POTBHBIM 3HAYCHUSM.

Taxum o6pazom, PXB nmprBomsT K yCKOpEHHIO HOpMAaJIH-
3aI[il BPEMEHHOW OpraHW3allly CHAa IPH IKCIEPUMCH-
TaJbHO BBI3BAHHOM MHBEPCHEH CBETOBOTO PeKUMa IECHH-
XpOHO3€.

KpuoGMOROr M

T. 22,2012, Ne3

Sleep disorders (desynchronosis) associated with a shift
work, jet lag lead to the worsening of health, performance
decrement, development of different somatic and psychic
diseases. Despite the fact that recently important findings
have been done in sleep investigation and on the base of
them a great number of medicines has been developed, phar-
macotherapy of sleep disorders remains complicated and
not solved problem. In this regard along with the search for
new medical treatments there is an impelling need in the
non-medicated approaches of sleep disorders correction
based on the application of main rhythm synchronizers,
one of which is the temperature.

Research aim was to study the effect of rhythmic cold
exposures (RCEs) on the sleep-wake cycle recovery after
artificially induced desynchronosis in rats.

The experiments have been carried-out in Wistar male
rats kept in sound-attenuated chamber with controlled du-
ration of light period (light:dark 12:12). De-synchrononsis
was simulated by inversion of light regimen (ILR), i. e. one-
fold prolongation of light period by 12 hrs. After ILR during
two days 2 series of 9 cold exposures were performed in
dark period for 15 min at—12°C or 10°C with intervals of 45
min at room temperature 23°C. The analysis of sleep-wake
cycle changes was performed by standard criteria.

Inversion of light regimen led to the disorders in circa-
dian distribution of sleep-wake states and hourly occur-
rence of sleep phases. Induced by ILR desynchronosis in
rats was accompanied by the amount decrease of slow wave
(SWS) and rapid eye movement (REM) sleep in light period
of the first and second days of self-recovery. Carried-out
RCEs (-12°C) on the background of ILR led to the increase
of SWS and REM sleep amounts in mentioned periods ap-
proaching them to the control level. It is worth noting that
changes of sleep amount under ILR and its following nor-
malization occurred due to the changes of duration and
number of SWS and REM sleep episodes. RCEs (10°C) less
significantly affected SWS. They resulted in the increase
of SWS occurrence only in the first day of exposures. RCEs
(10°C) effect on REM sleep occurrence was more expressed
and REM sleep amount after cold exposures in light and
dark periods approximated the control indices.

So, RCE:s lead to the accelerated normalization of tempo-
ral sleep organization during desynchronosis experimen-
tally caused by inversion of light regimen.
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MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Improved Functionality of Erythrocytes as Response to Hypobiosis State in Mammals
S.V. ReriNa, O.A. NARDID
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B mociieiaee BpeMst BO30OHOBHIICS HHTEpeC K (heHOMEHY
3UMHEH CIISTYKHM MIIEKOIUTAIOMKX. JIOCTHKEHHS B 001acTH
MOJIEKYJISIPHBIX OCHOB SIBIIEHHsSI TNTYOOKOTO TIOJIaBIICHHS
WHTEHCHUBHOCTH JKU3HEHHBIX MPOIECCOB UMEIOT BaXKHOE
MIPUKJIaTHOE 3HaUeHNe. B HeM KpOIOTCsl CTpaTeruu s pere-
HUS IPOOJIEM KITMHUYECKOW MEIUITUHBI, B TOM YHCIIC M KPHO-
MEIUITUHBI: YCTOWYUBOCTH K TUIIOTEPMHUH, HILIEMUH, MbI-
[ICYHOW aTPOGUH, PETyITAPYEMBINA THIIOMETa00IH3M, TePOH-
TOJIOTUYECKHE ACTIEKTHI, OXJIAKICHUE U JUTUTEIBHOE XpaHe-
HUE KJIETOK, OPIaHOB, TKaHEH U M.

OpnHaxo 3UMHSIA CTIAYKA ABJISIETCS TEHETUYECKHU 3aKper-
JIGHHOM cTparerueil agantauuy reTepoTEPMHBIX MIIEKOIIH-
tatomux. CocTossHUE THOSPHAIIMH TOMOHOTEPMHBIX )KUBOT-
HBIX MOYKET MOJICITUPOBATHLCS BBEIEHUEM X B UCKYCCTBEH-
HbI# Tuno6uos (UI).

Iesb paboThI — BBIICHUTH, IMEET JIH MECTO CTPYKTYPHO-
(GYHKIMOHAIBHBIA OTBET SPUTPOIMTOB Ha MpeObIBaHUE
MJIEKOTIMTAIOIINX B COCTOSIHUU UCKYCCTBEHHOTO THITOOM03a
U BbIX0J u3 Hero. JloctaTouHo WHGOPMATHBHBIMH MOTYT
OBITh CpAaBHUTEIBHBIC UCCICIOBAHUS KIETOK >KHBOTHBIX,
TEHETUYECKH aJalTUPOBAHHBIX K PA3JIMUHBIM HHTEpBaJlaM
M3MEHCHUS TEMITePaTypHI TeNla (TOMOMO- M TeTePOTEPMHEIC
MJICKOTTMTAIOIITHE).

HccnenoBanus npoBOAUIN HAa caMIaX CUPUICKUX XOMSI-
KOB 1 OenbIx Oecriopomubix kpbic. Cocrostaue UI™ nocTura-
JIoch 1o Metoay AHmKyca-baxmerseBa-/[xast: oxnaxaeHue
B 3aMKHYTOH Kamepe. McciaenoBaiy 3puTpoOIMThI MSITH TPYIIT
JKUBOTHBIX: KOHTPOJIBHBIX, B cocTosiHIM W, uepe3 2 n 24 4
MOCJIC HETO M XOMSIKOB B COCTOSIHMH 3MMHEH crisiuku. B ka-
YeCTBE MoKa3aTesiel CTPYKTYPHO-(DYHKIIHOHATIHHOIO COC-
TOSIHUS SPUTPOIIUTOB UCTIOIH30BATI OCMOTHYECKYIO yCTOM-
YHUBOCTh, OTHOCHTEILHOE COJCPIKAHHE OCHOBHBIX (hopm
reMoriioonHa (OKcH-, 1e30Kkcu- 1 MeTHbD), nuHamudeckoe
COCTOSTHUE IIUTO30JIsI, MOP(OIIOTHIO KIICTKH.

CHuxenue TeMneparypsl Tena 1o 16°C, onnHakoBoe 1is
KpBIC U XOMAKOB B cocTosiHuM U, conpoBoxkaaercst u3MeHe-
HHEM BCEX U3YUYEHHBIX IapaMeTPOB SPUTPOLUTOB. Peakunu
SPUTPOLIUTOB HA COCTOSIHUE UCKYCCTBEHHOT'O U TPUPOTHOTO
runodro3a MJIEKONMMTAIOMIMX MMEIOT Kak o0Iiue, Tak U
OTIUYHUTENbHBIC UepThl. MiccenoBaHHbIE XapaKTEPUCTUKH
SPUTPOIUTOB MPOJOIKAIOT U3MEHSITHCS BILIOTH J0 24 4
MocJie HaX0XKICHUS )KUBOTHBIX B cocTtosinuu U, mpu atom
(hU3HMOIOTHYECKHUE [TOKA3ATEIH OPraHu3Ma HEe OTIINYAr0TCS
OT KOHTPOJIBHBIX Uepes3 2 4.

CocrosiHIe HCKYCCTBEHHOTO THIIOOH03a (110 MeTOay AH-
JoKyca-baxmeTneBa-/kast) Kak TOMOWO-, TaK H T€TEPOTEP-
MOB, YITy4IlIaeT (YHKIIHOHAIEHOCT IPUTPOIIMTOB: HAOIIO-
JIAIOTCS CYILIECTBEHHOE YBEJIMYEHHE OCMOTHYECKOM yCTOM-
YHUBOCTHU W TMOBBILIEHHE OTHOCUTEIBHOTO COJEpKaHUS
oxyHb BmioTe no 24 4 mocne mpeOBIBaHUS KHBOTHBIX
B THIIOMETa00IMY€CKOM COCTOSIHUH.

KpuoGMOROr M

T.22,2012, Ne3

Recently there has been renewed the interest to the mam-
malian hibernation phenomenon. The achievements of the
studies in the field of molecular principles of the pheno-
menon of a deep suppression of life processes intensity are
of great practical importance. These contain the strategies
for solving the tasks of clinical medicine, including cryo-
medicine such as: the resistance to hypothermia, ischemia,
muscle atrophy, controlled hypometabolism, gerontological
aspects, cooling and long-term storage of cells, organs, tis-
sues, efc.

However, the hibernation is a genetically fixed adaptation
strategy of heterothermic mammals. The hibernation state
in homoiothermal animals may be modeled by their
introducing into an artificial hypobiosis (AH).

This research was aimed to find out whether there is a
structural and functional erythrocyte response to mammals’
being in artificial hypobiosis state and leaving it. The com-
parative studies of animal cells, genetically adapted to diffe-
rent intervals of body temperature changes (homoio- and
heterothermic mammals) may be quite informative.

The investigations were performed in male Syrian hams-
ters and white breedless rats. The AH state was achieved
by the Bakhmet’ev-Andjus-Gaja method (cooling into a clo-
sed chamber). We investigated the erythrocytes of five
groups of animals: control, in AH state, in 2 and 24 hrs after
AH and hamsters in hibernation state. As the indices of
structural and functional state of erythrocytes we used
osmotic resistance, relative content of main hemoglobin
forms (oxy, deoxy- and metHb), the dynamic state of cytosol,
and cell morphology.

The body temperature decrease down to 16°C, equal for
both rats and hamsters in AH state, is accompanied by the
changes in all the studied parameters of erythrocytes. The
erythrocyte response to the state of artificial and natural
hypobiosis in mammals has both common and distinctive
features. The studied characteristics of erythrocytes conti-
nue to change up to 24 hrs after animals’ being in AH state,
herewith an organism’s physiological indices do not differ
from the control ones in 2 hrs.

The artificial hypobiosis state (according to Bakhmet’ev-
Andjus-Gaja) in both homoio- and heterothermic animals
improves the erythrocyte functionality: there are observed
a significant increase in osmotic resistance and rise in rela-
tive content of oxyHb up to 24 hrs after animal exposure to
hypometabolic state.
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lNMpumeHeHne AepMarbHbIX KPUOKOHCEPBUPOBAHHBIX arroGuOpodAacToB
Ha HOCUTEASIX AASl A€YEHMSI IKCMEePUMEHTAAbHbIX KOXKHbIX PaH y KpbIC
A.T'. AspaoukoBa, T.MD. etpeHko, O.B. Muwko
UHcTutyT npobrem kpuobuorormmn m kpuomesnumHsl HAH Ykpaunbl, r. Xapbkos
Application of Dermal Cryopreserved Allofibroblasts on Carriers
for Treatment of Experimental Skin Wounds in Rats
L.G. ABrarikovAa, T.F. PERENkO, O.V. PisHkO

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

Bo3moxHOE CTUMYIHPOBaHKE PETIapaTHBHBIX MTPOIIeCc-
COB B PaHEBBIX JE(DEKTaX ¥ 0Yarax BOCHAJICHHUS C TOMOIIBIO
(uOpobIACTOB OCTACTCS AKTYAJILHBIM BOIIPOCOM.

Lenbto naHHOW pabOTHI OBLIO H3YUEHHE BIUSHUS KPUO-
KOHCEPBHPOBaHHBIX JIepMaAIIbHBIX (UOPOOIIACTOB KPBIC Ha
CKOPOCTb 3a)KMBJICHUS KOKHBIX I€(EKTOB Yy IKCIICPUMEH-
TaJIbHBIX )XMBOTHBIX Ha MOZIENH aCeIITHYECKOTO BOCIATICHHS
KOXKH.

An0¢puOpo06IaCcThI Oy YaTH IO CYIIIECTBYFOIIMM CTaH-
JApTHBIM IPOTOKOJIAM M3 3KCIUIAHTATOB AepMBbI KpbIc. Cyc-
MEH3UI0 MOJIYYEeHHBIX KJIETOK KPHOKOHCEPBHPOBAJIM B
SMOpPHOHAIIEHOH CHIBOPOTKE KPYITHOTO POTaToro CKOTa IO
sammuroit IMCO co ckopoCThIO OXTaKaAeHus 1—2 rpag/MuH
10 —40°C ¢ nocneayouuM NOrpyKEHUEM B KHUAKHHI a30T.

AcenTr4ecKoe BOCIIAJICHHE KOXKH Y SKCIIEPIMEHTAIBHBIX
JKUBOTHBIX MOJICIMPOBAIH MyTEM MOJKO)KHOTO BBEICHHUS
0,5 M1 9%-ro pacTBOpa YKCyCcHOUM KHCIOTH. Ha paHeByro
MTOBEPXHOCTH CYCIIEH3UIO KIIETOK HAHOCHIIM Ha HOCHTEIIAX!
MeTtwienono3aom (ML) rere u KommareHoBo# TyOke
«T'emacnon». O BiustHUN HHOPOOIACTOB HA CKOPOCTH pena-
PATHBHBIX IPOIECCOB CYIMIN IO TUHAMHKE 3a)KHBJICHUS
ne(eKTOB, UMMYHOJIOTHYECKUM M OMOXUMHYECKUM [TOKa3a-
TEJSIM CBIBOPOTKH KPOBH KPBIC U THUCTOJIOTHUECKUM JTaHHBIM.

[Ipoueccs! pereHepannu nedexros ObuM OoJee BbIpa-
KEHBI Y )KUBOTHBIX 3KCIIEPUMEHTAJILHBIX I'PYIII IIPH HaHe-
CEHHH Ha HUX MIPENapaTtoB KPHOKOHCEPBUPOBAHHbIX M HATUB-
HBIX ¢ubpodracToB, nMMOOUIN30BaHHBIX B MI] rene
(rpymnmsl 1, 2 COOTBETCTBEHHO), 10 CPAaBHEHHIO C IIpernapa-
Tamu Ha ryoke «l'eracron» (rpymis 3, 4 COOTBETCTBEHHO).
B rpynmax 1 u 2 moiHOE 3akuBNIcHHE HaOmronanu Ha 14-¢
CYTKH, a Brpynnax 3 u4 —Ha21-e cyTku.

IIpu n3y4eHnr rucTONOrMYeCKX JaHHbIX Ha 7, 14 n21-¢e
CYTKH YCTaHOBJIEHO, YTO B AKCHIEPUMEHTAIBHBIX TPYIIIax
10 CPAaBHEHHIO C KOHTPOJIBHOM IPyMIIOii, B KOTOPOH qedexT
3a)KMBaJI CAaMOIIPOU3BOJIbHO, HAOII0HaIH 60jIee BRIpaskeH-
HOE YMEHbIIICHNE PHOPHHO3HO-HEKPOTHIECKOTO CJIOs, YBE-
JIMYEHUE CKOPOCTH (POPMHUPOBAHUS TPAHYIIALIOHHON TKaHH
1 HapacTaHWe 3MUTENNS Ha ToBepXHOCTH fedekra. O ctumy-
JUPYIOIIEM ACHCTBUU Ha perapaTUBHEIC MPOLIECCHI KPHO-
KOHCEPBHPOBAHHBIX U HATUBHBIX (PUOPOOIACTOB CBUACTEIH-
CTBOBaJIa JMHAMUKA BO3PACTaHHS M BOCCTAHOBJICHUS JI0 3Ha-
YeHHW HOPMBI KOHIICHTPALWH MMOKa3aTeneil ocTpoi (a3l
BOCTIJICHUSI B CHIBOPOTKE KPOBH KPBIC.

Taxum 00pa3oM, IKCIEPIMEHTAIBEHO OKA3aH TepareB-
TUYECKUH 3(PPEeKT KPHOKOHCEPBUPOBAHHBIX M HATUBHBIX
(huOp0o06IaACTOB KPBIC HA HOCUTEIISAX MPH JICUSHUH IKCIICPH-
MEHTAJIHOTO KOKHOTO fiedexra. CTaTHCTHUECKHE PA3THIHS
MEXIy MOKa3aTeJsIMH penapaTHBHBIX MPOLECCOB IOCIE
IIPUMEHEHNS KPHOKOHCEPBUPOBAHHBIX X HATHBHBIX (hHOpPO-
61acToB OTCYTCTBYIOT. CKOPOCTH 3a’KMBIICHUSI PAHEBBIX
ne(eKToB BO BceX IPyIIax KOppeIrpoBaia ¢ JaHHBIMU T'HC-
TOJIOTUYECKOT0 aHAJIM3a U ITOKA3aTeISIMU CBIBOPOTKH KPOBH
KpBIC.

KpuoGMOROrIM

T.22,2012, Ne3

Potential stimulating reparative processes in wound
defects and inflammation areas with fibroblasts has remained
an actual problem.

The research aim was to study the effect of cryopreser-
ved dermal rat fibroblasts on healing rate of skin defects in
experimental animals in the model of aseptic skin inflam-
mation.

Allofibroblasts were derived according to the standard
protocols from explants of rat derma. Suspension of derived
cells was cryopreserved in fetal bovine serum under protec-
tion of DMSO with the cooling rate of 1-2 deg/min down to
—40°C with further plunging into liquid nitrogen.

Aseptic skin inflammation in experimental animals was
modeled by subcutaneous introduction of 0.5 ml 9% acetate
solution. Cell suspension was applied on wound surface
on carriers such as: methylcellulose (MC) gel and collagen
sponge Gelaspon. The effect of fibroblasts on rate of repara-
tive processes was judged by dynamics of healing defects,
immunological and biochemical indices of rat blood serum
and histologic data.

Processes of defects regeneration were more expressed
in the animals of experimental groups when applying the
preparations of cryopreserved and native fibroblasts immo-
bilized in MC gel (groups 1 and 2, accordingly) if compared
with preparations in sponge Gelaspon (groups 3,4, accor-
dingly). In groups 1 and 2 a complete healing was observed
to the 14" day and in groups 3 and 4 to the 21% day.

When studying the histological data to the 7%,14" and
21% day it was established that in experimental groups if
compared with the control one, in which the defect was
healed spontaneously we observed more expressed reduc-
tion of fibrous-necrotic layer, an increase of the rate of granu-
lation tissue formation and epithelium growth on defect
surface. Dynamics of increasing and recovery of normal
concentration values of the indices of inflammation acute
phase in rat blood serum testified to stimulatory effect on
reparative processes of cryopreserved and native fibro-
blasts.

Thus, therapeutic effect of cryopreserved and native
rat fibroblasts in the carriers when treating experimental
skin defect was experimentally shown. Statistical differences
between the indices of reparative processes after applica-
tion of cryopreserved and native fibroblasts are absent.
Healing rate of wound defects in all the groups correlated
with the findings of histological analysis and indices of rat
blood serum.
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KpnokoHcepBupoBaHMe NpPOU3BOACTBEHHbIX WTAaMMOB npobuotukos Bifidobacterium
bifidum 1 wn Lactobacillus bulgaricus 1Z 03501 B pa3AM4HbIX 3aWMTHBIX CpeAax
A.E. AHAHbMHA, A.B. LLIErAoB, M.T'1.BbICEKAHLIEB
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Cryopreservation of Production Strains of Probiotics Bifidobacterium Bifidum 1 and
Lactobacillus Bulgaricus 1Z 03501 in Different Cryoprotective Media
A.E. ANANYINA, A.V. SHCHEGLOV, |.P. VYSEKANTSEV

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

KpnoxoHcepBupoBaHUE — OIMH N3 HanboJiee HaJIeKHBIX
CIIO0COOOB JOJITOCPOYHOTO XPaHEHUsI MUKPOOPTaHM3MOB.
[Tomumo xpaHEeHUs] MUKPOOHBIX KyJIbTYp B KOJIJICKIHSX,
KPHOKOHCEPBHUPOBAHHUE BCE Yallle TPUMEHSIOT IS CO3AaHMs
3aI1acoB ITOCEBHOT'0 MaTepHaja ¢ HOCIEAYIOINM OCEBOM
B (pepMeHTEPHI KPHOKOHCEPBUPOBAHHBIX CTAPTOBBIX KYJIb-
Typ. B cBsi3u ¢ 3THM akTyanbHa pa3zpaboTKa MaKCUMaJIbHO
yHUDUIHMPOBAHHBIX METOJIOB KPHUOKOHCEPBHPOBAHUS MHK-
POOPraHU3MOB U3 PA3IMYHBIX TAKCOHOB, HMEIOIIUX Pa3HYIO
UCXOJIHYIO KPHOYCTOWYHBOCTb, HA KOTOPYIO BIIHSIOT BHJIO-
BbI€ 0COOEHHOCTH CTPOSHHS, (PH3HOJIOTHH U KYJIbTUBHPO-
BaHUsL.

W3y4dany BimsiHAE PEKIMOB OXJIKACHNUS U COCTaBa Cpell
KPHOKOHCEPBHPOBaHMS Ha )KU3HECTIOCOOHOCTH 1 IposH(e-
paTHBHBIC CBOWCTBA IPOM3BOJICTBEHHBIX IITAMMOB ITPOOHO-
THKOB B. bifidum 1 u L. bulgaricus 17 03501. O6pa3ipl 3amo-
PaKUBAJIH CO CKOPOCTAME oxytaxkaeHus 1, 5, 10, 15 rpan/mun
10 —40°C ¢ nocneayomuM MNorpy>KeHUEM B KUJKHUM a30T
Y HETIOCPEICTBEHHBIM HIOTPYKEHHEM KPHOIIPOOHPOK B KU/~
kuit a301 (—196°C). B xauecTBe cpest KpHOKOHCEPBUPOBAHUS
MCTIOJIB30BAJIA POCTOBYIO cpeay brnaypokka, cpenst CMJI-1
u CMJI-2 (BogHBIE PacTBOPHI CaXapo3bl, 00E3KUPEHHOTO
MOJIOKA 1 JTAKTO3BI B PA3IMYHON KOHIIEHTpanun), 0,5 u 1%-e
pacTBOPHI aJIbTUHATA HATPHSL.

[Toxa3zaHo, yT0 3amMopaxuBaHue Oakrepuii B. bifidum 1
CO CKOPOCTHIO | rpaji/MUH BO BceX 3allUTHBIX CPEAax, KpOMe
cpensl biiaypokka, o6ecrieunBano COXpaHHOCT KJIETOK Ha
HCXOJHOM YpOBHE. BbIO ycTaHOBIIeHO, 4TO OakTepuu
L. bulgaricus 1Z 03501 Goxee ycTOWYUBEI K MTOBPEKIAF0-
LIeMy JIeMICTBHIO HU3KUX TeMiepaTyp. [Ipu 3amopaxuBanuu
B cpenax bnaypokka u CMJI-2 co Bcemu n3y4yaeMbIMH CKO-
POCTSIMHU OXJIXKICHHUS COXPAHSIIOCH HCXOIHOE KOJIMYECTBO
JKU3HECTIOCOOHBIX KIIETOK. 3aMOpaKUBaHNE CO CKOPOCTHIO
S rpag/muH B cpene braypokka u B 1%-M pacTBope anbruHara
HATpHs 00ECTIIEYHNBAIIO HCXOIHYO KU3HECIIOCOOHOCTh 00eHX
6akrepuii. [Tocne 3aMopakuBaHMs IO BCEM PEKMMaM Ha-
Oiromany yBeIMYeHNE IPOJOIDKUTEIBHOCTH lag- 1 Havana
log-da3 pocra nepuoguaecKux KynsTyp. Bpems BbIxona 3Tux
KyJIBTYp B CTAIMOHAPHYIO (ha3y pocTa ¥ IPHPOCT OHOMacCh
HE OTIMYAINCH OT ITOKa3aTeJIeii KOHTPOIBHBIX KYJIBTYP.

KpuokoHcepBupoBaHue He BIHUIIO Ha MOp(oIoTHIec-
KHE U KYJIBTypaJbHbIe CBOMCTBA U3y4aeMbIX MHUKPOOpPTa-
HU3MOB.

KpuoGMOROrIM

T.22,2012, Ne3

Cryopreservation is one of the most reliable methods
for long-term storage of microorganisms. Except the storage
of microbial cultures in collections the cryopreservation is
more often applied for creating the stock of inoculum with
the following inoculation of cryopreserved starter cultures
into bioreactors. Herewith it is actual to develop maximally
unified cryopreservation methods for microorganisms of
different taxons with various initial cryoresistance, which
is affected by specific peculiarities in structure, physiology
and culturing.

The effect of cooling regimens and cryopreservation
media composition on viability and proliferative features of
technological probiotic strains B. bifidum 1 and L. bulgari-
cus 1203501 was studied. The samples were frozen with the
cooling rates of 1, 5, 10, 15 deg/min down to —40°C with
following plunging into liquid nitrogen and direct plunging
of cryovials into liquid nitrogen (—196°C). We used Blaurock
growth medium, media SML-1 and SML-2 (aqueous solution
of sucrose, skimmed milk and lactose of different concen-
tration), 0.5 and 1% sodium alginate solutions as the cryo-
preservation media.

It has been shown that freezing of bacteria B. bifidum 1
with the rate of 1 deg/min in all the cryoprotective media
except Blaurock medium provided the cell survival at primary
level. We have established that bacteria L. bulgaricus 1Z
03501 are more resistant to the damage effect of low tempe-
ratures. Initial number of viable cells was preserved during
freezing in Blaurock and SML-2 media with all the studied
cooling rates. Freezing with the rate of 5 deg/min in Blaurock
medium and 1% sodium alginate preserved the initial viabi-
lity of both bacteria. After freezing according all the regimens
we observed the increased duration of lag-phase and of the
log- phase start in growth of periodic cultures. Yield time of
these cultures in stationary growth phase and biomass
increase did not differ from the indices of the control cul-
tures.

Cryopreservation did not affect the morphological and
cultural properties of the studied microorganisms.
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COXpaHHOCTb FeHEeTMYECKNX CTPYKTYP APOXOKENOAOOHbIX rpudoB
Candida albicans nocae AoArocpouHoro xpaHeHusi npu —196°C

A.1O. ArTysHLU, M.T1. BbICEKAHLIEB
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos

Integrity of Genetic Structures of Yeast Fungi
Candida albicans after Long-Term Storage at —196°C
A.YU. ARTUYANTS, |.P. VYSEKANTSEV

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

I'pu6s1 pona Candida siBISrOTCS BO30YIUTEIIIMH LIEIOTO
psina 3a001eBaHNI — KaHJUIO03HOTO BYJIbBOBAarMHHUTA, KaH/I1-
71032 KOKH, BUCLIEPATbHBIX U TeHEPAIN30BaAHHBIX KaHIU10-
30B, BHYTPUTOCIIUTAIIbHBIX HHpeKmid. [Ipr ummyHOnebu-
IIUTax pa3JIMIHOTO TeHe3a, B ToM uucie npu BUY-undexnunm,
OHM BBI3BIBAIOT BHUCLEPAIBHbIE  TeHEPAITN30BAaHHbIEC KaH M-
JI03bI, TOPAYKEHHS OPTaHOB AbIXaHUS 1 KeTyJOYHO-KHUIIed-
HOTO TpakTa. Bo3HHWKIa HEOOXOIMMOCTh B CO3JaHUU
KOJUIEKITU I KITMHUYECKUX U30JITOB TpruboB pona Candida,
BBIJICJICHHBIX U3 pa3HbIX 61oTonoB. Panee HamMu ObLIa MMOKa-
3aHa COXPAaHHOCTB IOCJIE KPHOKOHCEPBUPOBAHHS PA3THIHBIX
T€HETHYECKH ICTePMUHNPOBAHHbBIX OMOJIOTMYECKHUX CBOMCTB
rpuboB Candida albicans, koTopble NCHONB3YIOTCS IS
WHIVKAONW, AACHTUGUKALNN U SBISAIOTCA (pakTopaMu
MaTOr€HHOCTH.

Lenbro ;aHHOTO HCCIIeTOBAHUS OBIIIO U3YYEHUE COXPaH-
HOCTH F€HETUYECKUX CTPYKTYyp rpudoB C. albicans nocne
KPHUOKOHCEPBUPOBAHUS TI0 paHee M3yYEHHBIM pEXHMaM,
a TAaK)Ke JOJTOCPOYHOTO XPAaHEHHS B JKHUIKOM a30Te B
TEUCHHE YETHIPEX JICT (CPOK HAOIIONCHS ).

OObekToM uccienoBaHus ObIIIM KPUOKOHCEPBUPOBAH-
HBIC B PA3JIMYHBIX YCIOBHSX U HATHBHBIC IPOXIKENOI00HbIE
rpu6s! C. albicans ATCC 885. B kauecTBe cpesibl KOHCEPBH-
POBaHMS HCIIONB30BAIN AUCTHIUINPOBAHHYIO BOLY, CPELY
KyJIETUBHPOBAHUSI (CyCIIO TUBHOE), CPEY KyJIBTUBHPOBAHMS
¢ nobasnenueM 5% JIMCO. Knetkn 3aMmopa’kuBaju co CKO-
pocTsto 7 rpaa/muH 10 —40°C B mporpaMMHOM 3aMOpasKHBa-
Tene 6Mo00sekToB «Cryoson» ¢ AadbHEHIINM IOTpyKe-
HHEM B XXUAKUH a30T. HacTh 00pa3IoB 3aMOpasKHBAITH ITyTEM
TIOTPY>KEHHA UX B KHIKHUH a30T. J[j1s onpesierieHus Temrepa-
TYPO3aBUCHMBIX MyTaHTOB Pa3MOPOKEHHBIE U ITOCESIHHBIE
00pa3ibl nHKyOupoBanu mmpu 22°C B TEYEHUE 5 CYTOK, 3aTEM
BBIPOCIIINE KOJIOHUH HYMEPOBAIH, KAXKAYIO U3 HUX IIepece-
BaJIM Ha CBEXXYIO Cpey M nHKyOuposaiu rpu 37°C B TeueHue
48 1. Coxpannoctb cTpykTypHOro yuactka JIHK C.albicans
B IIpOLIECCe KPHOKOHCEPBUPOBAHMSI ONIPEEIISUIN METOIOM
[LIP mo cranmapTHON METOINKE, UCIIOIB3YS HA0OP « AMILTH
CeHC-50 Candida albicans-500».

HccnenoBanus mokasany, YTO UCIIOIB30BAaHKE BHIMICYKa-
3aHHBIX PEKUMOB OXJIAXKIEHHUS KaK I0CJIe KPaTKOBpPEMEH-
HOTO, TaK ¥ MOCJIEAYIOIIEro XpaHEH!sI B TEUCHHUE YEThIpeX
JIeT He IPUBOMIIO K 00pa30BaHMIO TTOCIIE KPHOKOHCEPBHPO-
BaHUS TEMIIEPaTypO3aBUCUMBIX MyTaHTOB, T. €. BCE KOJIOHHH
JaBany poct npu remnepatype 37°C. Taxke ycTaHOBJICHO,
YTO KPUOKOHCEPBUPOBAHHUE U MOCIIEIYIOIIEE JOJITOCPOIHOE
XpaHEeHUE HE BBI3BIBAJIM MOBPEXKICHUN CIIEUPHIECKOTO
crpykrypHoro y4actka JJHK C.albicans nnunoit 500 nap
HYKJICOTHJIOB, KOTOPBIH SBIISIETCS MaTpULeH 171t HanbHeH-
el aMuUKanuy B TIOTMMEPa3HOU IETHON peakIui.
[omy4eHHbIE pe3yabTaThl CBHACTEIBCTBYIOT O COXPAHHOCTH
TeHETUYECKHUX CTPYKTYp TPHOOB B IpoIiecce KpHOKOHCEP-
BUPOBAHWUS.

KpuoGMOROrIM

T.22,2012, Ne3

Fungi Candida are pathogenic agents of some diseases
such as: candidal vulvovaginitis, cutaneous candidosis,
visceral and generalized candidiasis and in-hospital infec-
tions. At immunodeficiency of various genesis, including
HIV infection, they cause a visceral and generalized can-
didiasis, damages of respiratory system and gastrointestinal
tract. There was a need in establishing the collections of
clinical isolates of fungi Candida, derived from various bio-
topes. Previously we have shown the preservation after
cryopreservation of different genetically determined biolo-
gical properties of the fungi Candida albicans, used for
indication, identification, and being pathogenicity factors.

The research aim was to study the integrity of the ge-
netic structures of fungi C. albicans after cryopreservation
according to the previously studied regimens, as well as
long-term storage in liquid nitrogen during four years (ob-
servation period).

Native yeast-like fungi C.albicans ATCC 885 and cryo-
preserved under different conditions cells were the objects
of the study. There were used distilled water, culture medium
(beer wort), culture medium with 5% DMSO as preservation
media. The cells were cooled with the rate of 7 deg/min
down to —40°C using programmable freezer Cryoson and
then plunged into liquid nitrogen. Some samples were frozen
by direct plunging into liquid nitrogen. To determine tempe-
rature-dependent mutants the frozen-thawed and then
seeded samples were incubated at 22°C for 5 days, then
grown colonies were marked, each of them subcultured on
fresh medium and incubated at 37°C for 48 hrs. During
cryopreservation the examining of preservation of DNA
structural site of C.albicans was performed by PCR accor-
ding to the standard method, using Ampli SeNS-50 Candida
albicans-500 kit.

The studies have shown that using the above-mentio-
ned cooling regimens both after short-term and further
storage for four years did not result in the formation of
temperature-dependent mutants after cryopreservation, i. e.
all the colonies grew at 37°C. It was also found that
cryopreservation and further long-term storage did not im-
pair specific DNA structural site of C. albicans with 500
base pair length, which was a matrix for the following
amplification in polymerase chain reaction. The obtained
results testify to integrity of fungi genetic structures during
cryopreservation.
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I peKkTUBHOCTb KPMOKOHCEPBUPOBAHUSI TPOMOOLIMTOB
MpU pasHbIX PEXMMAX 3amMOpaKMUBaHUs

O.A. boraaHumkosa, A.M. KOMMAHMELL
UHcTutyT npobrem kpuobuorormmn m kpuomesnumHsl HAH Ykpaunbl, r. Xapbkos

Efficiency of Platelet Cryopreservation under Different Freezing Regimens
O.A. BOGDANCHIKOVA, A.M. KOMPANIETS

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

OnTuManbHBI peXUM 3aMOpaXKMBAHUSA, HapsAIy C
KPHO3AIUTHOM CPeIoH, SBIISIETCS OHUM U3 KITFOUEBBIX (DaK-
TOPOB 3aIINTHI ONOJIOTNIECKUX 00BEKTOB OT KPHOTIOBPEXK-
JeHunid. B nccnenoBanusx mo pa3paboTke METO10B KPHOKOH-
CepBUPOBaHU KOHIIEHTpaToB TpoMOounToB (KT) ocHOBHOE
BHUMAaHHE CKOHLIEHTPHPOBAHO HA BEIOOPE KPHOIIPOTEKTOPA
U CO3JIaHUH Ha ero OCHOBE 3(P(HEKTUBHOI KPHO3aLIMTHON
cpezpl. PaboTel, mocBsIIeHHBIE H3yUeHUIO 3 (HEKTHBHOCTH
Ppa3IHYHBIX peXuMoB 3aMopaxuBanusa KT, mpeacraBieHbl
JIUIIB B €AMHIYHBIX My OIHUKaIMsaX. B 3Tol cBA31 IpoBeIeHBI
HCCIIEIOBAHNS COXPAHHOCTH (DYHKIIMOHAJIBHOM ITOJTHOLICH-
Hoctu KT noHopckoit KpoBHu uestoBeka, KpHOKOHCEPBUPO-
BaHHBIX B KOMOMHUPOBAHHBIX KPHO3AIMUTHBIX CPEax, B 3aBU-
CHMOCTH OT PEXKHMOB 3aMOPaKHBAHHS.

3amopaxxkuBanue KT npoBOIuiIM ¢ HUCIOJIb30BAHUEM
TPaJIMIMOHHOTO JUIS TPOMOOIINTOB KOHTPOJIMPYEMOT'O 3aMO-
paXuBaHHUS B MPOTPAMMHOM 3aMOpakMBaTelle, a TaKKe
HEKOHTPOJIUPYEMOTO — B ITapax a30Ta ¢ MEAJICHHBIMH U OT-
HOCHTENBbHO BEICOKMH CKOPOCTSMH.

AHau3 MoTy4YeHHbBIX JAHHBIX TOKa3aJl BEICOKYIO KPHO-
3aIUTHYIO aKTUBHOCTh KOMOMHHPOBAHHBIX CpeJ] KaK MPH
IIPOTpaMMHOM KOHTponnpyeMoM 3amopakuBanuu KT, Tak
1 HEKOHTPOJIHNPYEMOM. DKCIEPUMEHTAIFHO YCTaHOBJICHA
BO3MOKHOCTH 3()()EKTHBHOTO HEKOHTPOJINPYEMOTO 3aMOpa-
XKHUBAaHUSI TPOMOOIIMUTOB ¢ KOMOWHHPOBAHHBIMH CpeJaMU
B IIapax >KUJKOTo a3ora. PazpaboTana MeToiKa HEKOHTPO-
JIMPYEMOT0 3aMOpaKNBaHMs OTebHBIX 103 KT B omHOpaso-
BBIX ITOJIMMEPHBIX KPUOKOHTEHHEpax.

YcTaHOBICHO BaKHOE 3HAYECHUE /TSI Pe3yIETaToOB KPHO-
KOHCEPBHUPOBAHMSI TPOMOOIIMTOB TaKMX (PAKTOPOB, KaK BHE-
KJIETOYHOE ITePeOXJIaXKACHUE U JUTUTETIFHOCTE IIATO KPHUCTAI-
nu3anui. K noJ0XUTeThHBIM CBOHCTBAM HCCIIEIOBAHHBIX
KOMOMHHPOBAaHHBIX KPHOKOHCEPBAHTOB CIEAYeT OTHECTH
BBISIBIICHHOC HAaMH YMEHBIICHHE BEJIIMYWHBI HAYaJIbHOTO
MIEPEOXJIAKICHUS cpellbl — (aKTOpa, OKa3bIBAIOIIETO I10-
Bpe’KAaroniee JecTBUEe Ha TPOMOOIMTH TIPH 3aMOpaKH-
BaHMH. YCTaHOBIJIECHO, YTO ITPU MCIIOJIb30BaHUH KOMOWHHPO-
BaHHBIX KPHUOKOHCEPBAHTOB YMEHbBIIACTCSI BETMUNHA BHE-
KJIETOYHOTO MePEOXIaXKICHNS 00pa3na B MOMEHT KpHCTal-
JIU3AIMH TI0 CPAaBHEHUIO C pe3ybTaTaMy IPUMEHEHUS pacT-
BOPOB OT/ICJIBHBIX KPUOTIPOTEKTOPOB.

KpuoGMOROrIM

T.22,2012, Ne3

Optimal freezing regimen along with cryoprotective
medium are the key factors of biological objects’ protection
from cryodamages. In the researches directed to development
of cryopreservation methods for platelet concentrates (PCs)
main attention is paid to cryoprotectant selection and deve-
lopment on the its base of effective cryoprotective medium.
The studies of efficiency of different freezing regi-mens of
PCs are presented only in single publications. In this regard
we performed the studies of functional integrity of PCs of
human donor blood cryopreserved in combined media de-
pending on freezing regimens.

Freezing of PCs was performed with traditional control-
led rate freezing of platelets using programmable freezer, as
well as non-controlled rate protocol in liquid nitrogen vapors
with low and relatively high rates.

The analysis of the obtained data showed a high cryo-
protective activity of combined media both after application
of program controlled rate and non-controlled rate freezing
of PCs. It was experimentally established the possibility of
effective non-controlled rate platelet freezing in combined
media in liquid nitrogen vapors. There was designed the
method of non-controlled rate freezing of single samples of
PCs in disposable polymer cryocontainers.

It was established that platelet cryopreservation results
are significantly depedent on factors such as: extracellular
supercooling and duration of crystallization plateau. To
positive properties of the studied combined cryopreservati-
ves the revealed reduction of medium initial supercooling
value as the factor of damaging effect on platelets during
freezing is referred. It was established that usage of combi-
ned cryopreservatives resulted in reduction of sample extra-
cellular supercooling during crystallization if compared with
the results of using monocryoprotectant solutions.
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Bansinne AMCO u kprokoHcepBupoBaHusi Ha ¢hocgoAnnmnabi
MeMOpaH KAETOK KOCTHOTO Mo3ra cobak
A.A. BoaonbaHosa, O.H. AeHmcosa, I.D. XeryHos
XapbKOBCKaﬂ rocyAapCTBEHHasl 300BETEPHMHaPHas akKaAemus
Influence of DMSO and Cryopreservation on Phospholipids
of Cell Membranes of Canine Bone Marrow

L.A. Vobopryvanova, O.N. Denisova, G.F. ZHEGuNOV
Kharkov State Zooveterinary Academy, Kharkov, Ukraine

B knuHMYecKoi BeTepMHApUM M TPAHCIUIAHTOJIOTHU
aKTyaJIbHO XpaHeHHe KJIeTok kocTHoro Mosra (KKM) ¢ mo-
MOIIbI0 3aMopaknBaHus. [I[puMeHeHne KpHOIIPOTEKTOPOB
TI03BOJISIET MTOBBICUTH COXPAHHOCTH KIIETOK, TIPH 3TOM MaJIo-
M3YyYCHHOM OcTaeTcs MpodieMa BIMSHUS KPHOKOHCEPBH-
poBaHus Ha MeMOpaHbl KJeTok. Mi3aMeHeHue ypoBHst ¢oc-
¢donununos (DJ]) sBisieTcs: BaYXKHBIM HHANKATOPOM ITOBPEXK-
JeHUst MeMOpaHbI KneTKu. Cpein pa3IMyHBIX METO/I0B HC-
ciepoBanus OJI ocoboe MECTO 3aHMMAIOT LIUTOXUMUYECKHE,
COYETAIOIINe YyBCTBUTEIIEHOCTh OMOXMMHUYECKUX METOJIOB
C HaTHOCTHIO IIUTONIOTMueckuX. B maHHoI pabote n3y4amu
cogepxkanne PJI B KKM cobak mocne neficteust IMCO,
3aMOpaKUBAHUS M Pa3MOPaKUBaHUS.

KiteTkn KocTHOTO MO3ra noimy4aiy U3 OeApeHHBIX KoCTel
3—4-neranx cobak (n = 8). JJnMeTnIicynp(HOKCHI ITOCTEIICHHO
no6asisiy B cycriensnto KKM 1o koHeuHo# KOHIEHTpayn
5, 7 n 10% npu 4°C ¢ nanpHeinielt nakyOanueit 10 MuH.
3amMopaKuBaHKUE ITPOBOIIN B IIJIACTUKOBBIX KOHTEHHEpax
«Eppendorf» no nByxsrarnHoi nporpamme. OTOrpeB KOH-
TeifHepOB ocyIecTBILUIN B Boze pu 41°C. Ma3ku u3ydaiu
nox yBenudeHueMm X100, ompenessyii UHTEHCUBHOCTD
OKpacKH CyIaHOM YEpHBIM, BBIYUCIASA CPEIHUIN THCTO-
xumuyeckuit koapduipent (CI'K).

®dochomunuasl 60puH 00HApYKeHBI BO Bcex KKM, 3a
HCKIIouYeHHeM JuMdortos. HanbonpIee KomnuecTBo — B
KJIETKaX TPaHyJIOHUTapHOTO psaa. [Ipy SKCTIO3UINN KIETOK
B cpeze nomy4denust (4°C, 30 MUH) IUTOXMMHYECKask PEaKIys
HE MCHSICT CTENeHN BhIpakeHHOCTH. [Tocite maKyOarm KKM
c pactBopamu JIMCO camxenne yposus OJI Habmonanocs
B KJIETKaX PUTPOIHUTAPHOrO pana. OTME4eHo, YeM BEIIIEe
koHnentpamus JIMCO, TeM HUXe CTeNIeHb BBIPAXKEHHOCTH
okpacku. [Tocne pazmopaxuanus KKM ¢ 7%-M pactBopom
JIMCO B GracTHBIX KJIIETKaxX, MEEIIO0IacTaX, MPOMHUEIIOIUTAX,
MHEJIOINTAX, MAJOYKOSICPHBIX KIETKaX 1 KJIETKaX MOHOIH-
tapHoro psua 3Hauenne CI'K Obu1o Hanbosee OIU3KUM K
TIOKa3aTeJIsiM KOHTPOJIS, CIIeI0BaTEIbHO, TAHHAS KOHIICHTPA-
must IMCO o6nanaeT BRICOKUMH KPHOIPOTEKTOPHBIMHU
CBOHCTBAaMH 10 OTHOIIEHUIO K MEMOpaHHBIM (hocdonumnm-
nam KKM cobak.

VeranosieHo, uto B uccienoBanubix KKM cobak uzme-
HeHus pocdonmnuaHOro MaTpuKca MeMOpaH MPOUCXOASAT
yXKe Ha 3Tale MOATOTOBKH K KPUOKOHCEPBHUPOBAHUIO
¢ IMCO. MakcumanpsHyto 3auuty OJI 6ucinoss MeMOpaHbI
obecmieumt 7%-i pacteop JIMCO.

KpuoGMOROrIM

T.22,2012, Ne3

The storage of bone marrow cells (BMC) using freezing
is actual for clinical veterinary science and transplantology.
The application of cryoprotectants allows the increasing of
cell survival, herewith the problem of cryopreservation in-
fluence on cell membranes has been poorly studied. Change
in the level of phospholipids (PL) is an important index of
cell membrane damage. Among various research methods
of PL the cytochemical methods take a special place, com-
bining sensitivity of biochemical methods with visualiza-
tion of cytologic ones. The content of PL in canine BMC
after the effect of DMSO, freezing and thawing, was inves-
tigated.

Bone marrow cells were derived from femurs of 3—4-
year-old dogs (» = 8). Dimethyl sulfoxide was gradually
added to BMC suspension in final concentration of 5, 7 and
10 % at 4°C with following 10 min-long incubation. Freezing
was performed in plastic containers (Eppendorf) according
to the two-stage program. The containers were warmed in
water at 41°C. The smears were studied at X100 magnifica-
tion, Sudan Black staining intensity was assessed by cal-
culation of mean histochemical coefficient (MHC).

Phospholipids were found in all BMC, except lympho-
cytes. The maximun amount was revealed in granulocyte
cells. After the exposure of cells in isolation medium (4°C,
30 min) the manifestation degree of cytochemical reaction
does not change. After BMC incubation in DMSO solu-
tions the decrease of PL level was observed in erythro-
cytes. It is noted that the higher concentration of DMSO is,
the lower the degree of staining manifestation is. After thaw-
ing BMC frozen in 7% DMSO solution the value of MHC
was the closest to the control index in blast cells, mye-
loblasts, promyelocytes, myelocytes, rod nuclear cells and
the cells of monocyte row, therefore, this concentration of
DMSO possessed high cryoprotective properties in rela-
tion to membrane phospholipids of canine BMC.

It is established that in the investigated canine BMC
the changes of phospholipid matrix of membranes occur at
the stage of preparation to cryopreservation with DMSO.
DMSO solution in 7% concentration provided the maxi-
mum protection of membrane bilayer PL.

of cryori)ricé?llgg;

Vol. 22, 2012, Ne3



BAusinne hakTOpOB KPMOKOHCEpPBUPOBaHUS
Ha mop¢odyHKUMOHAAbHbIE XapaKTEPUCTUKU CMEepMbl YeAOBeKa
H.A. Boakosa'!, E.B. Tasaosun4!, A.A. Tanon!, O.T. Hukoaos?, M.I1. TETPYWKO'

"McTutyT npobaem Kpuobuororum u kpuomesnumHol HAH YkpauHsl, r. Xapbkos
2XapbKOBCKMIA HaUMOHaAbHbIA yHuBepcuteT mMm. B.H. KapasuHa

Effect of Cryopreservation Factors on Morphofunctional Characteristics of Human Sperm
N.A. VoLkovA', E.V. PaviovicH', A.A. GaponN', O.T. NikoLov?, M.P. PETRUSHKO'
'Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2VIN. Karazin Kharkov National University, Kharkov, Ukraine

[MoaBMXHOCTB CHIEPMBI YEJIOBEKA ITOCIIE KPHOKOHCEPBH-
POBaHMS SBIISETCS OAHUM U3 IOKA3aTelNeil, Onpeaesiomunx
yCIieX BCTIOMOTATeNbHBIX PEIPOIYKTUBHBIX TEXHOJIOTHH.
B cBs131 ¢ 9TUM BaxkHa pa3pabOTKa HOBBIX MOIX0/I0B ITOBbI-
meHus: QyHKIIMOHAIBHOTO COCTOSIHUS CIIEPMBbI YeJIOBEKa
HocJIe KPHOKOHCEPBUPOBAHKS, KOTOPBIE 3aKITIOYAIOTCS B CO-
YeTaHHUH KPUOIPOTEKTOPOB 3HIO- M JK30IEIUTIONSIPHOTO
THIIOB, & TAK)KE IPUMEHCHHH HJICKTPOMAarHUTHOTO H3ITyde-
HUS MIJUTUMETPOBOTO Arana3oHa (KBY).

Lenb paboOThI — 3yYeHHe BIUSHUS KPHO3AIIUTHBIX CPell
U 3JeKkTpoMarHuTHoro u3nydeHus KBY nuamasona Ha
CIIEpPMUH YeJIOBEKa IT0CTIe HU3KOTEMIIEPATyPHOTO XPaHEHHSL.

B pabote rcronb30Balti HKYISTH YeJIOBEKA ITPU ACTEHO-
CIIEPMHUH, KOTOPbIE KPHOKOHCEPBUPOBAIIH ITO TPEXITAITHON
nporpamme. B kauecTBe KpHOIpPOTEKTOPHBIX CPE UCTIONB30-
Bayn cpenbl: 1-4% rmunepun; 2—5% mnepus ¢ 5% JIMCO;
3—8% rmuuepuH ¢ 2% I[190-400. Bo Bcex citydasx B cocTaB
cpen Bxonui 20% BCA. OTtorpeB ocyiecTBIIsUTH Ha BOASTHON
6ane ripu 38°C. B o0pasiiax oleHUBaIN ITOJBIKHOCTS ((pak-
st @ + 6), YKN3HECTIOCOOHOCTH (OKpAIINBAaHNE HUTPO3HHOM
1 303MHOM), COCTOSIHHE XpoMaTuHa (tect 7AAD) cpazy moc-
nie otorpesa u oomyuenus KBY (A =7,1mm, f=42,25T T, P=
10 Bt/cm?) B Teuenue 5, 10 u 15 muH.

[TonBMXHOCTH CIIEPMATO30MIOB MTOCIIE KPHOKOHCEP-
BHUPOBaHUS N0 3a1UTON cpepl 1 coctasisina 40 + 4%, cpe-
Il 2 —25 + 6%, cpenpt 3 —20 + 4%. [1pu 3TOM LIETOCTHOCTH
MeMOpaHbI ¥ COCTOSIHUE S/Ipa BO BCEX HCCIIEyeMbIX 00pa3-
I1ax MOCJIe KPHOKOHCEPBHUPOBAHMS TOCTOBEPHO HE U3MEHSI-
JIUCh OTHOCHTEIILHO HATUBHBIX 00pa3iioB. O0y4yeHre 00pas-
II0B CIIEPMBI ITOCIIE KPUOKOHCEPBUPOBAHHMS B TEUCHUE 5 MUH
TIPUBOJIMIIO K YBEIMYEHHIO ITOIBIXKHOCTH KJICTOK B cpenie 1
Ha 10 £2%, 2 —Ha 4 + 1%, B cpene 3 U3BMEHEHUI OTHOCH-
TEIILHO NCXOHBIX [TOKa3aTesiel yCTaHOBIICHO He ObLIT0. YBe-
JTYeHre BpeMeHH o0my4yenus 1o 10 u 15 MuH He mpuBOIMIO
K JIOCTOBEPHBIM M3MEHEHHSM IOJIBHXHOCTU CIIEPMUEB.
JlaHHbIe, TOJTyYEeHHbIE C HCIOIB30BAaHHEM TeCTa Ha BKIIIO-
yenue 7AAD (FACS-ananu3), KoppeaupoBalii ¢ IoKa3are-
JISIMH TIOJIBMYKHOCTH M )KU3HECTIOCOOHOCTH.

Takum 06pa3om, IpezicTaBICHHbIE PE3YIbTaThl T0Ka3a-
JIY, 9TO HCHonb30BaHue cMecu 4% rmunepuna ¢ 20% BCA
MO3BOJISIET COXPAHUTH TOCTaTOYHO BEICOKHUII IPOLIEHT MO~
BIDKHBIX KJICTOK ITOCJIE HU3KOTEMITEpaTypHOT'0 KOHCEPBUPO-
Banus. [Ipumenenne KBY o6mydeHns MPUBOIUIIO K YBEIH-
YEHUIO COJCP)KaHHUS aKTUBHO-TIOIBIKHOM (ppakuny KpHuo-
KOHCEPBUPOBAHHHBIX CIIEPMHUEB YeJIOBEKa 0e3 M3MEHEHNUS
COCTOSIHMS MeMOpPaHbI U AICPHOTO XpOMAaTHHA.

KpuoGMOROrIM

T.22,2012, Ne3

The index of human sperm motility after cryopreserva-
tion is one of the important factors determining the suc-
cessful outcome in assisted reproductive techniques. In
this connection the development of new approaches to
increase functional state of human sperm after cryopreser-
vation, consisting in the use of combinations of cryoprotec-
tants of endo- and exocellular types, as well as application
of electromagnetic irradiation of milliliter range (EHF) is an
actual one.

The research aim was to study the effect of cryoprotec-
tive media and electromagnetic irradiation of EFH range on
human spermatozoa after low temperature storage.

We studied the human ejaculates of patients with aste-
nospermia. Cryopreservation was performed according to
three-step program. As cryoprotective media there were
used: N1 —4 % glycerol, N2 — 5% glycerol with 5% DMSO;
N3 — 8% glycerol with 2% PEO-400. In all the cases the
media comprised 20% BSA. Thawing was done in water
bath at 38°C. In the samples there were assessed motility
(fractions a + b), viability (nigrosin and eosin staining),
chromatin state (7AAD test) right after thawing and EHF
irradiation (A =7.1 mm, /=42.25 GHz, P=10"* W/cm?) during
5,10 and 15 min.

Spermatozoa motility after cryopreservation under pro-
tection of the medium N1 made 40 + 4%, for medium N2 it
was 25 + 6% and 20 £ 4% for the N3 one. Herewith the
membrane integrity and state of nucleus in all the studied
samples after cryopreservation did not statistically and sig-
nificantly change in respect of native samples. Irradiation
of sperm samples after cryopreservation during 5 min
resulted into a rise in the motility in case of the medium N1
by 10+2%, medium N2 by 4 £ 1% and in case of the medium
N3 no changes were found in respect of initial indices. The
increase of irradiation time up to 10 and 15 min did not re-
sult in statistically significant changes in spermatozoa
motility. The data obtained using the test for 7AAD inc-
lusion (cytofluorimetric analysis) correlated with motility
and viability indices.

Thus the presented results have shown that the use of
the mixture of 4% glycerol and 20% BSA enabled the preser-
vation of high percentage of motile cells after low tempe-
rature storage. Application of EFH irradiation led to the rise
in the content of actively motile fraction of cryopreserved
human spermatozoa with no change in the state of membrane
and nuclear chromatin.
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BAusiIHME KPMOKOHCEPBUPOBAHHBIX AYTOAOTMUYECKUX ME3EHXMMAAbHBIX CTPOMAAbHbLIX
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Effect of Cryopreserved Autologous Mesenchymal Stromal Cells of Bone Marrow
on Regeneration of Degenerative Dystrophically Changed Tendons

N.A. Vorkova!, E.V. PaviovicH', M.S. YukHTA!, R.I. BLonsky?, A.A. Kosrug?, A.N. GoLTsev'

'Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
?Institute of Traumatology and Orthopedics
of the National Academy of Medical Sciences of Ukraine, Kiev, Ukraine

B coBpemeHHOI1 opTOneANH U TPaBMATOJIOTHH TIEPCIIEK-
THBHBIM HaIPAaBJICHUEM SIBIISIETCS HICIIOJIb30BaHNE ONOTEXHO-
JIOTHYECKUX METOJIOB, B YACTHOCTH KJIETOYHOM TEpamuu
KPHOKOHCEPBUPOBAaHHBIMH ayTOJIOTUIHBIMH ME3CHXUMAaIThb-
HeIMH cTpoManbHbIMH KineTkamMu (KpAMCK) xoctHOTO
Mo3ra.

Henp HacTosmIEel pabOTHl — OLIEHUTH MOTCHIHAIBHYIO
Bo3MOkHOCTH puMeHeHnss KpAMCK koctHOro mosra Ha
BOCCTaHOBJICHHE JIETCHEPATUBHO-TUCTPO(UIECKUX TOBPEXK-
JeHuit axuuioBbIX cyxoxunuit (AC) y SKCIeprMEeHTaIbHBIX
JKUBOTHBIX.

HereneparuBHo-qucTpoduueckoe nospexaeaue AC
MOJEJIMPOBAIIM Ha B3POCIIbIX KpbIcax-camuax maccoi 300—
350 r myTem 4-KpaTHOr0 HHHEKLIMOHHOT'O BBEIEHHSI B TOJIILY
AC 0,03 M mpenapara «Iunpocnan» (berameTazoH) ¢ UH-
TepBasioM B 7 qHel. Ha 28-e cyTku B TOJIIY TOBPEKAECHHOTO
CYXOXWIHS )KHBOTHBIM KOHTPOJIBHOH Tpymnmsl (n = 10)
BBoanim 0,1 M1 pusronornueckoro pacrsopa NaCl, xuBoT-
HBIM OMBITHOM Tpymmsl (n = 10) — 0,25%10° KpAMCK. 3a
BCEMH XKHBOTHBIMHU POBOAMIN KJIMHUYECKOE HaOMoIeHHE.
W3 onbITa )KUBOTHBIX BRIBOAWIM Ha 7, 21 1 45-€ CyTKH TIocIie
npoBeneHus Tepanui. KauecTBo BOCCTaHOBICHUS CYyXOXKH-
JIUH y )KUBOTHBIX BCEX IPYTII OLIEHUBAIH IMCTOJIOTUIECKUM
U OMOMEXaHUYEeCKUM METOIaMHU.

Pe3ynbTaTsl THCTOIOTHYECKOTO UCCIIeIOBAHMS TIpera-
paroB AC xuBoTHBIX ¢ Tepanueit KpAMCK nokasanu, uro ¢
7 1o 45-e CyTKH 3KCIEepHMEHTa HaOIroaanach TeHICHINS
K HOpMaJIM3aL[1 HHTEHCUBHOCTH OKPAIIMBAHMS KJIETOUYHBIX
3JIEMEHTOB CyXOXKHJIbHBIX BOJIOKOH U TTOSIBJICHHIO YYaCTKOB
C YBEIIMIECHHBIM KOJIMIECTBOM KIICTOYHBIX AJIEMEHTOB, KOTO-
pble OTCYTCTBOBAJIM B KOHTPOJIbHOU rpynne. IIpounocts
CYXOXXWJINH OTIpeNessUTH IPY IIOMOIIM TeCTa PACTKCHUS
Ha pa3psIB. Y )KUBOTHBIX KOHTPOJIBHOM IPYIIIBI IPOYHOCTH
CYXOXHUJIHH yMeHbIIAJach U K KOHITy dKCIIEPHUMEHTa
coctapysia 2,68 £ 0,06 MIla (Hopma 8,54 +0,14 MITa).
V¥ xxuBoTHBIX ¢ Tepanueil KpAMCK u3meHneHne mpoyHOCTH
CYXOXHIIMI UMEJIO TIOJIOKHUTENBHYIO THHAMUKY, 3 IMEHHO
ee yBenndeHue B 1,5 pasa Ha 7-e cyTky, 2,3 paza—Ha 21-¢
CYTKH U 2,8 paza—Ha 45-€ CyTKH OTHOCUTEIILHO KOHTPOJILHON
TPYIITBI )KUBOTHBIX.

Takum 00pa3oM, BHYTPUCYXOXHUJIbHOE BBEIECHHUE
KpAMCK *HMBOTHBIM € TEHIONATHEH CITIOCOOCTBYET aKTH-
BU3ALIMU perapaTHBHO-PETeHEPATUBHBIX IPOIIECCOB B ITO-
BPEXXJIECHHOW TKaHH, YTO BBIPAXKAJIOCh B HOPMAJIU3ALHUU
THCTOCTPYKTYPHI U YBETUYEHUH IPOYHOCTH CYXOKUIHH.

KpuoGMOROrIM

T.22,2012, Ne3

In modern orthopedics and traumatology a prospective
direction is the use of biotechnological methods including
cell therapy with cryopreserved autologous mesenchymal
stromal cells (CAMSCs) of bone marrow.

The research aim was to evaluate the potential use of
CAMSC:s of bone marrow for regeneration degenerative-
dystrophic damages of Achilles tendons (AT) in experimen-
tal animals.

Degenerative-dystrophic damage of AT was simulated
in adult male rats of 300-350 g weight by 4-fold injection of
0.03 ml preparation Diprospan (betamethasone) into thick-
ness of AT with an interval of 7 days. In the 28" day 0.1 ml
of saline solution NaCl was introduced in the thickness of
damaged tendon of the control animals (» = 10), 0.25%10¢
CAMSCs were done in the animals of the experimental group
(n=10). All the animals were under clinical observation.
The animals were removed from experiment to the 7%, 21%
and 45" days after therapy. Quality of regenerated tendons
in animals of all the groups was evaluated by histological
and biomechanical methods.

Histological investigation of AT sections in animals after
CAMSCs therapy showed that from the 7 to 45" day of the
experiment there was a tendency to the normalization of
staining intensity of tendon fiber cell elements and the ap-
pearance of areas with increased number of cells which were
absent in the control group. The strength of the tendons
was determined by the test of elongation-at-break. The ani-
mals of the control group had decreased tendon strength
and by the end of experiment it was 2.68 + 0.06 MPa (norm
was 8.54 £ 0.14 MPa). The animals with CAMSCs therapy
had the change in tendon strength with a positive dynamics,
namely it 1.5 times increased to the 7" day, 2.3 times did to
the 21 day and 2.8 times enhanced to the 45" day if compared
to the control group of animals.

Thus, the intratendinous introduction of CSMSCs to
animals with tendinopathy enables the activation of repa-
rative-regenerative processes in the damaged tissue that
was reflected in the normalization of histostructure and in-
crease of the tendon strength.
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MUccaeaoBaHne BAMSIHUS ME3E€HXMMAAbHBbIX CTBOAOBbLIX KAETOK

Ha BOCCTAHOBAEHME ABUIaTEAbHbIX U KOTHUTUBHBIX (PyHKUMH

Y KPbIC NMOCA€ OCTPOH (POKaAbHOW MLWIEMUU TOAOBHOTO MO3ra

B.K. Trunb, A.l'. TlonAaHaonyao, b.b. MBHEB, P.M. PAAbIK
MHCTUTYT HEOTAOXHOA M BOCCTaHOBUTEAbHOM xupyprim mm. B.K. 'ycaka HAMH YkpauHbi, r. AoHeux
Study of Mesenchymal Stem Cell Effect on Recovery of Locomotor
and Cognitive Functions in Rats after Acute Focal Cerebral Ischemia
V.K. GriN', A.G. PoranDpoPULO, B.B. IvNEV, R.M. RADYK

V.K. Gusak Institute of Urgent and Recovery Surgery
of the National Academy of Medical Sciences of Ukraine, Donetsk, Ukraine

OtnenbHBIM THITOM CTBOJIOBEIX KiIeToK (CK) B3pocioro
OpraHu3Ma ABISIOTCA ME3EHXUMAJIbHBIE CTBOJIOBBIE KIIETKH
(MCK), 0CHOBHBIM HCTOYHHKOM KOTOPBIX SIBIISIETCS] KOCTHBIN
Mo3r. B Hacrosimee BpeMst pa3paboTaHbl U apOOHPOBaHBI
Metoauku Beiienenust MCK, KynbTUBHpOBaHYS U HapallBa-
HUSL in Vitro 10 HEOOXOIMMOTO KOJTMYECTBA C COXPAHEHHEM
OONBIIMHCTBA IEPBOHAYATIBHBIX CBOMCTB TaHHOTO THIIA KJTe-
TOYHOro Marepuana. OTHOCHTENIbHAs IIPOCTOTA 3a00opa U
JIOCTAaTOYHOE KOJIMYECTBO ITO3BOJISIOT UCIIOIB30BATh B Kile-
To4yHOH Tepanuu ayronoruuasie MCK u, B cBOtO ouepens,
n30eKaTh MHOTHX 3THYECKUX MPOOIIeM, a TaKkke mpooieM
UMMYHHON COBMECTHMMOCTH M JOHOPCTBA. J[aHHBIE 3KC-
MIEpUMEHTAJIbHBIE HCCIIEJ0BaHUs J0Ka3bIBatoT, 4To MCK —
9TO MYJIFTHIIOTEHTHBIE KJICTKH, CIIOCOOHBIE ] depeHmpo-
BaTbCA in Vitro B OCTEOT€HHOM, XOHJIOPOI€HHOM U aJUITOLIU-
TapHOM HarnpasiieHusIX. Taroke okasaHa criocoonocts MCK
i epeHnIpoBaTHCS B KapANOMHUOLIMTAPHOM, MHOIIUTAP-
HOM HAaIpaBJIEHUSX, a TAKXKE B HEHPOHBI, ACTPOLIUTHI U
OJIUTOZCHAPOILUTHL.

B nannoi#1 paboTe OpLI0 N3YYEHO BIUSHIE ME3EHXUMAITb-
HBIX CTBOJIOBBIX KJIETOK Ha BOCCTAaHOBJICHHUE IBUTATEIILHBIX
Y KOTHUTHBHBIX (DyHKIIUI TOCIIE OCTPOH IKCIIEPUMEHTAb-
HOM MIIEMHUU T'OJIOBHOTO MO3Ta KpbIC.

HccnenoBanue 610 MpoBeieHO Ha 49 Kpbicax-caMKax
nHOpeaHO# mHNN Bructap-Kuoto. Bee sxuBoTHEIE pa3mere-
HBI Ha 4 TpyHITBL: | —)KUBOTHBIE, KOTOPHIM ObLIa IIPOU3BEICHA
TpenaHays deperna 0e3 Ipyrux XUpypruuecKiux MaHHITy-
ssimid; 11— ocobu, KoTopbIM OblTa TPOM3BEICHA TPEHAHALIHS
yepena ¢ MOCIENYIOIIe OKKIII03uel cpeaHeil Mo3roBoi
aprepunt CMAo n BHyTpuBeHHBIM (IIA) U MHTpaBeTpH-
kynsipasiM (I1I1B) BBenenuem 0,9% NaCl; III — ocobwu,
KoTopbIM rpoBoamnack uEbeknus MCK BayTpuBenHo (I11A)
u uHTpaBeTpuKkysipHo (IIIB); IV — uHTaKTHBIE )KUBOTHBIE.
JU1 OLleHKM Pe3yNbTaToB BBHIIOIHSUIOCH TECTUPOBAHHUE B
YCTaHOBKE «OTKPBITOE MOJIEY.

B Tecte «OTKpBITOE MOJIe) 110 MapaMeTpy «KOIHYECTBO
TriepeceyeHHbIX KBaJpaToB) BOCCTAHOBIICHHE (QDYHKINIL, CTa-
TUCTUYECKH HEOTJINUUMOE OT HOPMBI, B TPYIIIE C KIIETOUHON
Tepanuel onpeaensercs Ha 14-e cyTku, a B TpyIIIe ¢ BBEe-
HueM 0,9% NaCl He BBISBICHO B TCUCHHE BCETO ITEPHOIA
HaOronenus: 14 cyrku (I— 103,54 3,624; IIA — 19 +3,254;
IIB-22+2,33;11IA-98,5+3,684; [1IB—92+3,107; IV —
103,9+1,078).

Pe3yneraThl Hcciaeq0BaHUS TUHAMUKYA HEBPOJIOTHYEC-
KOTO0 cTaTyca Kpblc 1uHuE Bucrap-Kuoto nocne sxcnepu-
MEHTAJIbHOM (POKATBHON MINIEMHH B IITHPOKOM BPEMEHHOM
CIIEKTpE MpH TeparneBTudeckoM ucnoib3oBannu MCK mo-
Ka3aJIH MOJIOKHUTENbHBIN 3D ()EKT TpaHCIIAHTAIMN JAHHOTO
BHJAa KJIETOYHOT'O MaTepHaia.

KpuoGMOROrIM

T.22,2012, Ne3

Mesenchymal stem cells (MSCs) are certain type of
adult stem cells (SCs), the main source of which is bone
marrow. Nowadays there have been developed and tested
the methods of MSC derivation, culturing and in vitro
growth to a required amount with preservation of most initial
properties of this type of cells. The relative simplicity of
sampling and sufficient amount allow to use autologous
MSC:s in cell therapy and, in its turn, to avoid many problems
of ethics as well of immune matching and donation. The
data of experimental studies demonstrate that MSCs are
multipotent cells, capable of in vitro differentiation towards
osteogenic, chondrogenic and adipocyte direction. The abi-
lity of MSCs to differentiate towards cardiomyocytes,
myocytes, neurons, astrocytes and oligodendrocytes is also
proved.

In this research we studied the effect of mesenchymal
stem cells to recovery motor and cognitive functions after
acute experimental cerebral ischemia in rats.

The study was performed in 49 Wistar-Kyoto female
rats. All the animals were divided into 4 groups: the first
group were the animals exposed to craniotomy without other
surgical procedures; the second one — the animals exposed
to craniotomy with the following occlusion of medial cerebral
artery MCAo with intravenous (IIA) and intraventricular
(IIB) introduction of 0.9% NacCl; the third — the animals
injected intravenously of MSCs (IIIA) and intraventricularly
(I1IB); the forth group were intact animals. The evaluation
of the results was made in the open field test.

According to number of crossed squares in the open
field test the functional recovery statistically indistingui-
shable from the norm was found to the 14" day in group
with cell therapy, and in group with introduction of 0.9%
NaCl is was not revealed during observation: 14" day (I —
103.5+3.624; TTA—19£3.254;1IB—22+2.33; [lIA-98.5+
3.684;11IB—92 £3.107;IV—-103.9+ 1.078).

The results of studying the dynamics of neurological
status of Wistar-Kyoto rats after experimental focal ischemia
in a wide time range after therapeutic application of MSCs
have shown a positive effect of transplantation of this cell
material.
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OueHKa NPOHMLIAEMOCTU MeMOpaH 3PUTPOLIUTOB C MOMOLbLIO OCMOTHYECKOTO WWOKa
O.M. AeHuncosa', Ax. M Huuwe?, A.A. BoaonbaHosa!, .M. XXeryHOB!
'XapbkoBckasi rocyAapcTBeHHasl BETepuHapHasi akaAemmu
2Ynupepcutet bygpparo, Yuusepcutet wrata Hoio-HMopk, bypgaro
Characterization of Erythrocyte Membrane Permeability by Osmotic Shock
O.M. DenysovA!" J.M. NitscHE?, L.A. VoboryaNovA!, G.F. ZHEGUNOV!
'Kharkov State Veterinary Academy, Kharkov, Ukraine
2University at Buffalo, State University of New York, Buffalo, USA

Jist IposiBIIEHUsT KpUO3ALMTHOTO 3 (eKTa MOJICKYJIbI
KPHOIIPOTEKTOPA TOJKHBI IPOHUKHYTH BHYTPH KJIETKH, 110-
3TOMY KOJIMYECTBEHHOE OINMCAHUE MPOHUIAEMOCTH Kile-
TOYHOM MEMOpaHBI JJIsl 3THX MOJIEKYJT IABHO SIBIISIETCSI KITIO-
YOM JUISI MEXaHHUCTHYECKOTO TOJKOBAaHUS WX (YHKIIHH.
B 3t0i1 paboTe npeioxkeHo onpeeneHne napaMeTpoB Ipo-
HUIIAEMOCTH € UCTIOIB30BaHHEM OCMOTHYECKOTO IoKa. [1pu
9TOM cuuTaercs, 4To: (I) KpeHarus MPOUCXOIUT TITaBHBIM
00pa3oM MTHOBEHHO IIOCJIE MOTPYKEHHUS dPUTPOLUTOB
B KOHIICHTPUPOBAHHBII pacTBOP KPHOIPOTEKTOPA, C OCIe-
IYIOIUM MEAJICHHBIM IIPOHUKHOBEHHEM KPHOIIPOTEKTOPa
yepe3 MeMOpaHy B T€UEHHE ONpPEENIEHHOTo mepuoja f,
a (II) remonu3 NPOUCXOINUT MPH MOCTIEAYIOIMIEM IepeHoce
SPUTPOIMTOB U3 KOHIIEHTPHUPOBAHHOTO PACTBOPA KPUOIIPO-
TEKTOpa B COJIEBOH PAacTBOP, €CIH ¢ OBIII JOCTATOYHO BEJIHK,
JUISL TOTO YTOOBI B KJIETKY IIPOHUKIIO CTOJIBKO KPHOTIPOTEK-
TOPA, 9TOOBI KOHEYHBIH OCMOTHYECKH PABHOBECHBI 00beM
KJIETKU TIPEBBICUI TOPOT MEXaHUUYECKOW IPOUHOCTH MEM-
OpaHbL.

Knaccuueckue noaxos! OMUParoTCs Ha OTAEIbHBINA IKC-
HNEPUMEHT TSI OTIPECIICHUS KKPUTHYECKOTO» IOPOTOBOTO
o0bema, ipu kotopoM 50% 3pUTPOIMTOB MOABEPTarOTCs
reMoJiu3y. Ml BMECTO 3TOTO BBEIIH BEPOSTHOCTHOE pacipe-
JieJICHNE JUI1 CyMMapHOTO 3Ha4€HHsI TeMOIn3a (B MpOLEeH-
Tax) B 3aBUCUMOCTH OT 00beMa KIETKHU C PEeryIHpyEeMbIM
napameTpoM mupuHbl. Kak koadpunment nporumnaemMoctn
KPHOIIPOTEKTOPA, TAK U IIUPUHA pPacCIpeesIeHus Ompee-
JISIFOTCS. HE3aBHCHMO, HCXO/IS TOJIBKO M3 TIPOLIELy Pl otoopa
COOTBETCTBYIOILINX JAHHBIX O BEIPA)KEHHBIX B IPOLIECHTHOM
3HAYEHUU TeMOJIN3a B 3aBUCUMOCTH OT BPEMEHU IIPOHUK-
HOBEHH ¢. MBI OOHAPYXWIIN, YTO HAYaIbHAS KPEHALHS, T10-
BUAUMOMY, JIETIA€T SPUTPOLUTHI O0JIee XPYIIKIUMH, @ KPUTH-
YeCKUi 00bEM JI0CTUTAETCS] MEHBIIMMH 3HAYEHUSIMH OCMO-
THUYECKOTO II0Ka, IO CPABHEHUIO C OIPEIENIIEMbIMU PAHEE.
Hossle fanHbIe, MOJTyYeHHBIE C IOMOIIBIO O0J1ee ocIIe10-
BaTEJIHHOI'0 aHAIIN3a, TAIOT MEHBIIINE BETMYMHBI TPOHHILIAC-
MOCTH II0 CPaBHEHUIO C KJIIACCHYECKUMH OTIPEACTICHUIMU
BILJIOTH 10 MOPsAKa BEIUYMHEL B noknane npencraBieHbl
JAHHBIE YKCIIEPIMEHTOB IO ONPEIEICHUIO IPOHULIAEMOCTH
MeMOpansl g mnepuHa 1 IMCO Ha spuTponurax
KpYITHOTO POraToro CKOTa U JOMIafeH pH pa3IuYHbIX TEM-
neparypax ot 0 no 37°C. IlpuBoasaTcss MEXaHUCTUYECKHE BbI-
BOJIbI ITyTE€M CPAaBHEHUsI COOCTBEHHBIX PE3YJIBTATOB C HOBOH
JIETAIbHOM KPUTHYECKOM OLICHKOM CBOMCTB ITPOHULIAEMOCTH,
IPUCYIIUX OMCIOMHBIM MeMOpaHaMm.

KpuoGMOROrIM

T.22,2012, Ne3

Insofar as cryoprotectant molecules must enter eryth-
rocytes to be effective, quantitative understanding of the
permeability of the cell membrane to these molecules has
long been key to the mechanistic understanding of their
function. This talk describes a novel revisitation of perme-
ability determinations by osmotic shock, in which: (i) cre-
nation occurs essentially instantaneously upon immersion
of erythrocytes in a concentrated cryoprotector solution,
followed by slow membrane penetration of the cryoprotec-
tant over a specific period ¢, and (ii) hemolysis occurs upon
subsequent removal of the erythrocytes from the concen-
trated cryoprotectant solution and immersion in saline if ¢
was long enough for so much cryoprotectants to have en-
tered that the final osmotically equilibrated cell volume ex-
ceeds the mechanical threshold of the membrane.

Classical approaches rely on a separate experiment to
determine the ‘critical’ threshold volume at which 50 per-
cent of erythrocytes undergo hemolysis. We instead intro-
duce a probability distribution for cumulative percentage
hemolysis as a function of cell volume with an adjustable
width parameter. Both the cryoprotectant permeability co-
efficient and the width of the distribution are determined in
a self-contained manner from best fits to osmotic shock
data alone expressed in terms of percentage hemolysis as
a function of permeation time ¢. We find that the initial cre-
nation apparently renders erythrocytes more fragile and
makes the critical volume applicable to the actual osmotic
shock experiment smaller than usually determined sepa-
rately. The new, more self-consistent data analysis yields
permeablities smaller than classical determinations by up
to an order of magnitude. We demonstrate our procedure
with reference to glycerol and DMSO membrane permeabil-
ity for bovine and equine erythrocytes at various tempera-
tures between 0 and 37°C. Mechanistic conclusions are sug-
gested by comparing our results with a detailed new critical
assessment of the intrinsic permeability properties of bi-
layer membranes.
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AvHaMuKa YpOBHS TeCTOCTepOHa MNpu npumeHeHum npenapara «Kpuouean —
KPUO3KCTPAKT MAALUEHTbI» B KOMIMAEKCHOM A€YEHMU COUYETAaHHOW MNATOAOTUU
B.H. XaaH, A.A. KanycTaHckas, B.. WennTbko, A.A. Yeamwsmam, AE. BOBLIPEBA

Bbicwee rocyaapcrseHHoe yyebHoe 3aBeAeHue YKpauHbl
«YKpauHcKasi MeAMUMHCKasi CTOMaToAornyeckasi akasemusi», r. IloAtasa

Dynamics of Testosterone Level After Applying ‘Cryocell — Placental Cryoextract’
Preparation in Combined Treatment of Associated Pathology

V.N. ZHDAN, A.A. KAPUSTYANSKAYA, V.. SHEPITKO, A.L. CHELISHvILI, L.E. BOBYREVA
Ukrainian Medical Stomatological Academy, Poltava, Ukraine

Oueneno BiusiHKME MpenapaTa «Kpuonemt — Kpruoske-
TPaKT IUIALICHTHD HAa YPOBEHb TECTOCTEPOHA PH 000CTpe-
HUH TOIarPHUECKOTO apTpUTa y OONBHBIX C OXKHPECHUEM.
[Mon HaGmronenneM Haxomuuuch 107 MyX4HH, OOTBHBIX
TIOZarPUIECKUM apTPUTOM ¢ oxkuperrneM. CpeHuii Bo3pact
ManueHToB coctaBmt 48,8 + 0,75 roga. J[nurenbHOCTH 3200-
neBaHus B cpeqHeM Obuta 6,0 + 0,66 rona. CornacHO MOCTaB-
JIEHHOH 3aa4M U 10 XapakTepy JieueHus: 0oJIbHBIE OBLTH
paszeneHsl Ha cienyromue rpynnsl: 1 (ocHOBHas) — 52
(48,6%) OONMBHBIX TOAATPHUYECKUM apTPUTOM C OKHPEHUEM,
KoTOopble Ha (hoHe Oa3uMCHOI Tepamuu JOMOJHUTEIBHO
HoJy4anu mpemnapar rpynnsl «Kpuoremt — KpHoKoHcep-
BHpOBaHHBIN 3KcTpakT maneHTe» (KKOII) B noze 1,8 mn
BHYTPHMBIIICYHO Yepe3 A€Hb TPIK/IBI; 2 (CPaBHUTEIIBHAS ) —
55 (51,4%) G0NBHBIX OAATPUIECKUM apTPUTOM C OXKHpE-
HHUEM, TIOJTyYaBIIUX TOJIBKO Oa3UCHYIO TEPAITHIO.

Y Bcex My>K4MH C OKUPECHHEM HAOIIOAACTCSI CHIDKCHHE
YPOBHS TECTOCTEPOHA, YTO ITOATBEPKIACT BAXKHOCTH OTIPEIe-
JICHUs] YPOBHSI TECTOCTEPOHA Y OOJIbHBIX ITOAIPHUECKHM
apTPUTOM C O’)KUpeHHeM. Tak, CHI)KeHHE YPOBHS TECTOCTe-
poHa, ocobenno npu Hanuunu oxupenus [1 u 11 crenenei,
XapaKTepU3yeTCsl MAKCUMAJIbHOM TUIIEPYPUKEMUEH U 101~
TBEP)KJAaeT CBA3h a0JJOMUHAIIBHOTO OXKHUPEHHS C YPOBHEM
TECTOCTEPOHA y OOJIBHBIX MOJarpU4ecKiM apTpuToM. CHU-
KEHHBIN YPOBEHD KOHLIEHTPALIMHU TECTOCTEPOHA IPUBOINUT
K [OBBIIICHNIO YPOBHS MApKEPOB BOCIIAJICHUS K MOXKET CIIO-
cOOCTBOBATH Pa3BUTHIO M IPOTPECCUPOBAHUIO OKHPCHHUSI.
IIpu koMmnekcHoi Tepanuu ¢ ucnonb3oBanueM KKOII ne
OTMEYasnoch Cynpapu3noIOTHIECKUX ITMKOBBIX KOHIIEHT-
pauuii TecTocTepoHa B TEUEHHE BCET0 IMepHoia HaOIIOACHHS.
D¢ dekTUBHOCTS JieueHUs 00JIBHBIX OCHOBHOM IPYIIITbI 3Ha-
YHUTEIHHO IPEBBIIIAIa TAKOBYIO B rpymie cpaBHeHHs. Hau-
OonbiHii 9 HeKT OT MPEATTOKEHHOM KOMITJIEKCHOM Tepariu
¢ KKOJII nabnronasncs uepe3 12 Hemenb mocie Havaia jeue-
HUA. YPOBEHb TECTOCTEPOHA JOCTOBEPHO YBEIUUHUIICS
(59,57%) y 6onbubIX Tpynmsl 1 (p < 0,05) o cpaBHEHUIO
¢ rpynmoii 2 (9,07%, p <0,05).

YeranoneHo, yto nocie ucnonb3opanus KKII1 B komn-
JIEKCHOM JICYEHUH YPOBEHb TECTOCTEPOHA B TeueHHe 12 He-
JIeNb ToJiep )KUBacTCs B (PU3MOJIOTHYECKHUX Ipejaesax.
KommnekcHas tepanus ¢ KKOII nmeer 3HaunTeNBHOE Mpe-
HUMYIIECTBO Mepe IPyTUMHU CXeMaMH JISYeHHUs, KOTOPBIE B
CpeIHEM MPENOoNaraT 22 UHbEKIIMA TECTOCTEPOHA B TO/I.

Hcnone3oBanue npenapata «Kpuorenn — KpuosKCTpaxT
IUTAIICHTHD) B KOMIUIEKCHOM JICYCHUH 000CTPEHHUS ITOaTrpH-
YECKOTO apTpUTa y OOJIBHBIX C OKUPEHUEM CIIOCOOCTBYET
MOBBIIICHUIO U HOPMAJIM3allMU YPOBHS TECTOCTEPOHA HA
(oHE KIMHUYECKOTO YIyUYUICHHS COCTOSHHS OOJBHBIX
C COYETaHHOM NaToNOTrueH.

KpuoGMoROr M

T.22,2012, Ne3

The influence of ‘Cryocell — placental cryoextract’ prepa-
ration on testosterone level under gouty arthritis aggrava-
tion in the patients with obesity was estimated. We observed
107 men with gouty arthritis and obesity. The average age
of the patients was 48.8 + 0.75 years. The disease duration
was in average 6.0 = 0.66 years. According to the task set
and by the treatment origin, the patients were divided into
the following groups: group 1 (main) — 52 (48.6%) patients
with gouty arthritis and obesity, received at the background
of basic therapy the preparation of ‘Cryocell’ group: cryo-
preserved placental extract (CPPE) in 1.8 ml dose intramuscu-
larly thrice in a day, and group 2 (control) — 55 (51.4%) pa-
tients with gouty arthritis and obesity, received only basic
therapy.

In all men with obesity we observe a decrease in testo-
sterone level, that confirms the importance of testosterone
level determining for the patients with gouty arthritis and
obesity. Thus a decrease in testosterone level, especially in
presence of obesity of the 2™ and 3™ degrees, is charac-
terized by the maximum hyperuricemia and confirms the link
of'abdominal obesity with testosterone level in the patients
with gouty arthritis. Reduced testosterone level results in
an increased level of inflammatory markers and may cont-
ribute to obesity development and progression. Under a
combined treatment with CPPE use no supraphysiological
peaks of testosterone concentrations within the whole ob-
servation period were observed. The treatment efficiency
in patients of the main group greatly exceeded that one in
the control group. The highest effect of the proposed comp-
lex therapy with CPPE was observed in 12 weeks after treat-
ment beginning. The testosterone level was statistically
and significantly increased (59.57%) in patients of group 1
(p <0.05) compared with the group 2 (9.07%, p <0.05).

It was established, that after using CPPE in a combined
treatment the testosterone level during 12 weeks was kept
within physiological limits. Combined therapy with CPPE
has a significant advantage over other treatment protocols,
suggesting 22 testosterone injections per year in average.

Application of ‘Cryocell — placental cryoextract’ pre-
paration in a combined treatment of aggravation of gouty
arthritis in patients with obesity contributes to the augmen-
ted and normalized testosterone level at the background of
clinical improvement of patients' state with associated
pathology.
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BMBYEHHSI TOKCMYHOTO BMAMBY Pi3HUX CMHTE30BAHUX CMOAYK
Ha XuTTE3AaTHiCTL Saccharomyces cerevisiae
H.T.KaaHikoBA, A.M.KOMMNAHIELIL
IHcTUTYT npobaem kpiobioaorii i kpiomeamunHmn HAH Ykpainm, m. Xapkis
Study of Toxic Effect of Various Synthesized Compounds
on Viability of Saccharomyces cerevisiae
N.G. Kabnikova, A.M. KOMPANIETS

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

[Momryk epekTHBHUX cITOCO0IB KPi03aXUCTy O10TOTTIHIX
00'€KTIB 3aJIMIIA€THCS AKTYAITBHOIO 33]1a4€10 KPi00ioIIoTii.
OnHMM 13 BUBYCHHIX MOJCIBHUX 00’ €KTIB JOCITIIKEHB € IPiK-
JOKI.

MeTo10 Haloro J0CiKEHHS OyI10 3’ICyBaHHS BIUIUBY
pi3HUX KpionpoTekTopis — popmaminy (PA), 1,2-nponan-
niony (1,2-T1/1) ta numerunaneraminy (JIMAL), y Tomy uucii
CHHTe30BaHuX y Bizuini kpionporekropis ITIKiK HAH Yk-
painu anerunmopdoiny (AM), N-(B-okcuetwn) aneramity
(AA) Ha KHUTTE3NATHICTD APKIXKIB Saccharomyces cere-
visiae.

Kynetypy S. cerevisiae orpuMyBanu B cTaniioHapHiii cta-
nii po3BUTKY Ha crangaptHoMy cepenosunii UERD 3a ymoB
6e3ynunHOTO aepysanHs npu 30°C. BB cuHTE30BaHIX
CHOJNYK Y KiHIIEBUX KOHIeHTparisx 1, 5, 10 i 15% Ha xut-
TE€3IATHICTh PIKIDKIB JOCTIIKYBaIH poTsaroMm 5, 10 abo
30 xB npu KiMHaTHIK TemnepaTypi Ta npu 30°C.

[pu Temneparypi excriozuii 30°C 1%-it AM He BruMBaB
Ha KUTTE3IATHICTh KIITHH apbKpKiB. Kormnentparrii JIMAIT i
DA 1,5, 10% ta 1%-i1 1,2-I1]1 TakoK HE BIUIMBAJIA HA KUTTE-
3@THICTb APDKIDKIB IIPH €KCIIO3UIIIT KITITHH Y IIMX PO3UMHAX
npoTsiroM 5 xB. JloJjaBaHHs pO3UHHIB [IUX CIIONYK JI0 KIHIIEBOT
KoHIIeHTpaIIii 1% y KIIITHHHUX CyCIICH315X 3 HONABIIO 15—
XBUJIMHHOIO €KCIIO3MITI€I0 TaKOXK HE BIUIMBAIIO HA )KUTTE3/IAT-
HICTB S. cerevisiae. 30inpineHAsS KOHIEHTparii JIMAT, 1,2-
I, @A abo TepMiHy EKCIIO3HIIii TPU3BOIMIIO A0 3aruderi
KJITHH APDKIDKIB, aJie JOCTOBIPHO MEHIIIE TOPIBHSHO 3 €KBLTI-
Oparri€ero KITHHHOI cycriensii 3 AM ta AA mpoTsirom 30 XB.

[Tpu ximMHaTHIi TemnepaTypi excriozuii (20°C) mpoTs-
rom 30 xB Tinbku AM 1 @A y xoHuenTpariii 10% BusBuin
TEHJCHI[I}0 3HWKCHHS KIIBKOCTI KOJOHIEYTBOPIOIOYHX
omuunib (KYO) npixmkis. Le no3Bosie Ham 3po0HTH BUCHO-
BOK, 110 po3unHu criontyk JIMAm, 1,2-T1/1, @A nipu tpuBastii
excriozuutii (30°C) Oynu MEHII TOKCHYHI AJIsi KyJbTypH
S. cerevisiae, a IpU 3HIKEHHI TeMIepaTypy EKCHO3HIIT
KuTbKicTE KYO mpixpKiB TOCTOBIpHO HE 3MiHIOBAIACh OPIB-
HSTHO 3 KOHTPOJIEM.

Takum ynHOM, BUukopuctanus JMAL, 1,2-T1/1, @A e nep-
CIIEKTUBHUM JTS TOAANBINO! PO3POOKH METOANYHHX ITiTXOIB
y CTBOPCHHI KPi03aXUCHHUX CYMIIICH, sIKi MEHIII TOKCHYHI 1
O1b11 eheKTHBHI, HXK OZIMH KPIOIIPOTEKTOPHMUI areHT.

KpuoGMoROr M

T.22,2012, Ne3

Searching effective ways of biological objects’ cryopro-
tection has remained an actual problem in cryobiology.
Yeasts are ones of the well studied model objects of research.

The research aim was to determine effect of different
cryoprotectants such as: formamide (FA), 1,2-propanediol
(1,2-PD) and dimethylacetamide (DMAc), including syn-
thesized at the Department of cryoprotectants of the IPC&C
of the NAS of Ukraine acetylmorpholin (AM), N-(B-oxyethyl)
acetamide (AA) on viability of Saccharomyces cerevisiae
yeasts.

Culture S. cerevisiae was kept at stationary stage in
UERD standard medium under continuous aeration at 30°C.
Effect of the synthesized compounds in final concentrations
of 1, 5,10 and 15% on the viability of yeasts was studied for
5, 10 or 30 min at room temperature and 30°C.

At exposure temperature 30°C 1% AM did not affect the
viability of yeast cells. Concentrations of DMAc and FA of
1,5, 10% and 1% 1,2-PD also did not affect the viability of
yeast cells at cell exposure in these solutions for 5 min.
Addition of these compounds solutions to final concen-
tration of 1% to cell suspensions with the following 15-min
exposure also did not affect the viability of S. cerevisiae.
Increasing concentrations of DMAc, 1,2-PD, FA or exposure
term resulted in the death of yeast cells, but significantly
less than equilibration of cell suspension with AM and AA
for 30 min.

Reduction of the colony forming units (CFUs) number
of yeasts was revealed at room temperature exposure (20°C)
for 30 min only with 10% AM and FA. This allows us to
conclude that DMAc, 1,2-PD, FA solutions at long-term
exposure (30°C) were less toxic to S. cerevisiae culture, and
when decreasing exposure temperature a number of yeast
CFUs was not significantly changed if compared with the
control.

Thus, use of DMAc, 1,2-PD, FA is perspective for fur-
ther development of methodological approaches in creating
cryoprotective mixtures less toxic and more effective than
one cryoprotective agent.
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KoHcepBupylomme pactBopbl AASl 3aMOpPaXKMBaHUs
KAETOK KPOBM Ha OCHOBE KOMOMHaUMi KpUONpPOTEKTOPOB
A.M. Komnanmed, O.A. boraaHumkosa, tO.C. Taxomosa, C.E. OBcsaHHMKOB
UHcTutyT npobrem kpuobuorormmn m kpuomesnumHsl HAH Ykpaunbl, r. Xapbkos
Preserving Solutions Based on Combinations
of Cryoprotectants for Freezing Blood Cells
A.M. KomPANIETS, O.A. BOGDANCHIKOVA, YU.S. PAKHOMOVA, S.YE. OVSYANNIKOV

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

B nmocnenHne robl akTUBHO pa3padaThIBAIOTCS HOBBIE
TTOAXO/IBI K CO3/IaHMI0 Ooiee 3(h(heKTHBHBIX KOHCEPBUPYIO-
IIMX PaCcTBOPOB JUISl HU3KOTEMIIEPATYPHOTO KOHCEPBHPOBa-
HUS Pa3IIMYHBIX KJIETOK ¥ TKaHed. OJUH U3 HUX — CO3/1aHUE
KPHOKOHCEPBAHTOB, COAEPIKAIMX KOMOMHAINH BYX, TPEX
n 6oJiee KpUOIIPOTEKTOPOB.

[Tpu pa3paboTke KPHOKOHCEPBAHTOB ISl 3aMOPaXKHBa-
HUS KJIETOK KPOBHU (3PUTPOLUTEI, TPOMOOIUTHI) HAMH HC-
MOJIb30BaH IIPUHIIHII COYETAHNS B KPHO3AIIUTHOM PACTBOPE
JIBYX KPHOTIPOTEKTOPOB B Pa3NUYHBIX KoMOMHanuAX. [Ipu
3aMOpaXMBaHUU TPOMOOLIMTOB HCCIIEIOBAHbI PAaCTBOPBI,
conepxamue komouHauu JIMAT1 ¢ 1,2-I1]1, rmurnepunom
u OOl _,, aTaxke 1,2-T1J1 ¢ mmuepuromn OOI' B35, 10
u 15%-#1 cyMMapHOH KOHLIEHTpaLXu; IPU 3aMOPaKHBaHUH
SPUTPOLUTOB HCCIIEIOBaHA KpUO3aIIUTHAS 3 PEKTHBHOCTD
PacTBOpOB, CONEpKAIMX pasHble komOuHamun OO _
¢ L,2-ITA, AMAu u IMCO B cymmapHOii koHLeHTparmu 30%.

OKCHepUMEHTAIBHO TT0Ka3aHa IeJIeco00pa3HOCTh CO-
3[0aHNs] KPHOKOHCEPBAHTOB ISl 3aMOPAXMBAaHMs TPOMOO-
IIUTOB HAa OCHOBE HCIOIb30BaHUS B paCTBOPE KOMOMHAIINU
JIBYX KPHOIIPOTEKTOPOB, OTHOCAIIMXCS K pa3HBIM KJIaccaM
XMMHUYECKHUX COEIMHEHUI — aMUJI0B U IOJIMOJI0B. Takoi moa-
XOJ1 HO3BOJISIET NPUMEHSATH (P PEKTUBHYIO JIIsl KPUO3AIUTHI
CYMMapHY0 KOHLIEHTPAIHIO KPUOTIPOTEKTOPOB B KPHOKOH-
cepBaHTe Oe3 yBEINUCHHUSI IUTOTOKCHYECKOTO ICHCTBUSL, UTO
paccMaTpHBaeTCs Kak OJIMH U3 (aKTOPOB CYIIECTBEHHOTO
TIOBBIMICHNUS PE3YJIBTaTOB KPHOKOHCEPBUPOBAHMS TPOMOO-
LIMTOB.

YCTaHOBIIEHO, YTO BBEICHUE B COCTAaB KPHO3ALUTHBIX
PacTBOPOB Ha OCHOBE Henpouukarouiero OO _ . Hu3KO-
MOJIEKYJIIPHBIX TPOHUKAIOIIUX KpHuonpoTekTopoB 1,2-IT/1,
JAMCO nnu JIMAT B pa3HbIX COOTHOIIEHHUSIX CIIOCOOCTBYET
YMEHBIICHUIO OCMOTHYECKOH XPYNKOCTH KPHOKOHCEPBU-
poBaHHBIX 3puTporuToB. Hanbonee BEICOKHUN YPOBEHB CO-
XPaHHOCTH SPUTPOLIUTOB 110 TAHHOMY ITOKA3aTeIII0 MOTyYeH
IIPU UCIIOJIB30BAHUH KPHO3AIIUTHOTO PAcTBOpA, COAepxKa-
IIETO KOMOMHAIIUIO O31”nzz5 u [IMA1L.

[Moxy4eHHbIe pe3ynbTaThl CBUIETEILCTBYIOT O LIENECO-
00pa3HOCTH NMPOAOIDKECHHUS HCCIEAOBAaHUN IO pa3padoTKe
KOMOMHHMPOBAHHBIX KPUOKOHCEPBAHTOB ISl 3aMOPaXKH-
BaHMS KJIIETOK KPOBH.

KpuoGMoROr M

T.22,2012, Ne3

Recently new approaches to design more effective pre-
serving solutions for low-temperature preservation of va-
rious cells and tissues have been actively developed. One
of them is the designing of the cryopreservatives containing
combinations of two, three or more cryoprotectants.

When developing cryopreservatives for freezing of
blood cells (red blood cells, platelets), we used the principle
of combining cryoprotective solutions of two cryoprotec-
tants in various combinations. When freezing platelets there
were studied the solutions containing the combinations of
DMAc with 1,2-PD, glycerol and OEG, _; and 1,2-PD with
glycerol and OEG, _,in 5, 10 and 15% total concentration;
when freezing erythrocytes there was investigated a cryo-
protective efficiency of the solutions containing different
combinations of OEG, _,  with 1,2-PD DMAc and DMSO in
total concentration of 30%.

It was shown the expediency of creation of cryopreser-
vatives for the freezing of platelets using a combination of
two cryoprotectants, belonging to different classes of che-
micals, amides and polyols. Such an approach allows the
application of effective for cryoprotection total concen-
tration of cryoprotectants in a cryopreservative solution
without increasing the cytotoxic effect, that could be consi-
dered as one of the factors of significant improving the pla-
telet cryopreservation results.

It has been found that the introduction into the com-
position of cryoprotective solutions based on non-pe-
netrating OEG, __, of low molecular penetrating cryoprotec-
tants 1,2-PD, DMSO or DMACc in different ratios contributes
to the lessening of osmotic fragility of cryopreserved red
blood cells. The highest integrity level by this index for
erythrocytes was obtained using cryoprotective solution
containing the combination of OEG, _,, and DMAc.

The findings indicate the expediency of following
research on the development of combined cryopreservatives
for freezing blood cells.
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KpnokoHcepBupoBaHMe KAETOK KPOBM M UX AOATOCPOYHOE
XpaHeHue B HM3KOTemnepaTypHbIX OaHKax
A.M. Komnanuel, A.B. HukoaeHko, A.H. ToAbLEB
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Cryopreservation of Blood Cells and Their Long-Term
Storage in Low Temperature Banks
A.M. KompPaNIETs, A.V. NIkOLENKO, A.N. GOLTSEV

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

KpunokoHcepBupoBaHue U CO3/aHHE 3aMacoB KIETOK
KPOBHU B HU3KOTEMIIEpaTypHBIX OaHKaX MPEIOCTABIAET BO3-
MOJKHOCTb PEIICHUS psifia MpoOiIeM, CBI3aHHBIX, MPEKIE
BCET0, C 00ecIIeYeHNEM CTaHAAPTOB KadecTBa 00CIIeIOBAHMS
1 IOITOCPOYHOTO (JIECATUIICTHST) XpaHEHNS, THOEKINOHHON
0€3011aCHOCTH W PalMOHAIBHOTO MCIOIB30BaHUS KOMIIO-
HEHTOB JOHOPCKOM KPOBU B NOBCEJHEBHON METUILIUHCKOMN
IIPAKTUKE U HETIPELYCMOTPEHHBIX KPUTUYECKUX CUTYaIHSIX.

B UnctHuTyTe pobiieM KproOHOIOTHH M KPHOMEAUIIMHBI
(UITKuK) HAH VYkpauss! ¢ nepBbIX AHEH €ro OCHOBaHHUS
(1972 r.) BeImonHAIOTCS pyHAaMEHTAIbHBIC U IPUKIIaHbIC
HCCJIeIOBaHNs, HAIPABJICHHBIC Ha peLIeHHE MPOOIeMBbI
JIOIATOCPOYHOTO XpPaHEHHSI KOMITIOHEHTOB JOHOPCKOM KPOBH
yesoBeKa Ul KIMHUYeCKOoW npakTuku. Ha nporsbkeHun
40 ner UTIKuK HAH VkpauHsl mpruHUManI HENOCPEICTBEH-
HOE y4JacTHue B pa3pad0oTKe METOJ0IOTHIECKUX U TEXHOIIO-
TMYECKUX TOX0JI0B K CO3/IaHNI0 KPHOOAHKOB KJIETOK KPOBU
U Ipyrux OMOJIOTHYECKUX 0OOBEKTOB HAa OCHOBE IITyOOKOTO
TEOPETHYECKOT0 000CHOBAHUS M €KCTIEPUMEHTAIILHO TTOJIT-
BEPKIECHHBIX JaHHBIX. IHCTUTYT coBMECTHO ¢ CrienuaibHbIM
KOHCTPYKTOPCKO-TEXHOJOTUYECKUM OIOPO C OIBITHBIM
IPOU3BOICTBOM HMEET MHOTOJICTHUH OIBIT CO3/IaHUS CIIe-
[[MaJIbHOTO KPUOTEHHOT'0 000pyIOBaHUS Jisi KPHOOAHKOB
KPOBH.

B noxiaze mpeacTaBieHbl METOBI M TEXHOIOTUHU KPHO-
KOHCEPBHPOBAHUS KOMIIOHEHTOB JIOHOPCKOI KPOBHU Yelo-
BEKa, aBTOPOM H Pa3padOTINKOM KOTOPBIX siBisteTcss UTTKuK
HAH VYkpaussl. B yacTHOCTH, 3TO OpUrHHaIbHAs TEXHONIO-
Tl KPHOKOHCEPBUPOBAHUS S3PUTPOLIUTOB JOHOPCKOM KPOBH
¢ KpuokoHcepBaHTOM «IIponananocaxaponsy» Npu TeEMIIe-
patype —150...-196°C. Ota TeXHOIOI sl OTJINYAETCS YIPO-
LIEHUEM MTPOLIe Ty pbl 00pabOTKH KJIETOK Iepest 3aMOpakKH-
BaHHEM, CTAOMJIBHBIM BOCIIPOM3BEICHHEM pPE3yJIbTaTOB
KPHOKOHCEPBUPOBAHHS, BO3MOXKHOCTBIO OTPaHUYEHUS KO-
JIUYECTBA OTMBIBAaHUI Pa3MOPOXKEHHBIX 3PUTPOUUTOB (1-
WK 2- KpaTHOE OTMBIBaHKE) H, CIEIOBATEIBHO, YIIPOIIIe-
HHEM H yACIIEBICHHEM IPOIiecca UX KPHOKOHCEPBUPOBAHUS
P BBICOKOH ero 3()(eKTUBHOCTH.

OOcy>xaaroTcs pe3ysIbTaThl CO3AaHHUS HOBBIX (P (EKTHB-
HBIX KPHO3ALUTHBIX CPe ATsI KPHOKOHCEPBUPOBAHHUS TPOM-
0OIMTOB TOHOPCKOW KPOBHU YEJIOBEKa.

KpuoGMOROrIM

T.22,2012, Ne3

Cryopreservation and storage of blood cells in low-
temperature banks allow to solve some problems associated,
first of all, with ensuring the quality standards of testing
and long-term (decades) storage, infectious safety and effi-
cient appication of donor blood components in everyday
medical practice and unforeseen emergencies.

At the Institute for Problems of Cryobiology and Cryo-
medicine (IPC&C) of the NAS of Ukraine since the early
days of its foundation (1972) the fundamental and applied
researches directed to solving the problem of long-term
storage of human donor blood components for clinical
practice have been performed. For 40 years IPC&C of the
NAS of Ukraine has been directly involved in the develop-
ment of methodological and technological approaches to
establish the cryobanks of blood cells and other biological
objects based on a profound theoretical substantiation and
experimentally confirmed data. The Institute in cooperation
with the Special Designing and Technical Bureau with Ex-
perimental Unit has had a long-term experience of creating
a special cryogenic equipment for blood cryobanks.

We would present the methods and technologies of
cryopreservation of human donor blood components, the
author and developer of which is IPC&C of NAS of Ukraine.
Particularly, this is original cryopreservation technology of
donor blood erythrocytes with Propandiosakharol cryo-
protectant at—150...—196°C. This technology is characterized
by simplifying the procedures of cell treatment before freez-
ing, stable reproducability of cryopreservation results, pos-
sible limiting the quantities of washings for frozen-thawed
erythrocytes (1- and 2-fold washings) and, therefore,
simplification and cheapening of their cryopreservation with
high efficiency.

The results of development of new effective cryopro-
tective media for cryopreservation of human donor blood
platelets are also discussed.
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MUcnoab3oBaHue KPUOKOHCEPBUPOBAHHDBIX KAETOK MAAQUEHTbl AASl CHUMIXKEHUSA
AaYTOPE€aKTUBHOCTU MMMYHOKOMIMETEHTHbIX KA€TOK MNPU aAbIOBAHTHOM apTpuTte
E.A. Avuenko, A.H. Toabues, M.B. OctaHkoB, A.B. OcTtaHkoBA, H.A. BoHAAPOBIY
UHcTuTyT npobrem kpuobuorormmn m kpuomesnumHsl HAH Ykpaunbl, r. Xapbkos
Application of Cryopreserved Placenta Cells for Decreasing Autoreactivity
of Immunocompetent Cells during Adjuvant Arthritis
E.D. Lutsenko, A.N. Goutsev, M.V. Ostankov, L.V. Ostankova, N.A. BoONDAROVICH

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

CrocoOHOCTB pa3IMIHbIX CTPYKTYP IUIALIeHTHI BO3ACHCT-
BOBaTh HAa UMMYHHYIO CHCTEMY SIBISICTCS! ITPEATIOCHUIKON
HCTIONIb30BaHU KPHOKOHCEPBUPOBAHHBIX KJIETOK ILUTAI[CHTHI
(KIT) B Tepamuu ay TONMMYHHBIX 3a001eBaHmiA. Bompoc u3-
MEHEeHHUsI IMMyHOMoypytonux cBoiicts KII mocne 3amo-
paXMBaHHUA MaJO U3YYEH.

[enpio paboThI OBLIO OIIPEIEIIEHIE Ay TOPEAKTHBHOCTH
KJIETOK CEJIE3€HKH XMBOTHBIX C aJJbIOBAHTHBIM apTPUTOM
Hociie IPUMEHEHHS CyCTIeH3UH HATUBHBIX U KPHOKOHCEP-
BupoBaHHbIX KII.

AJPIOBaHTHEIN apTpUT (AA) MHIyIIHPOBATN y MBITICH
snaun CBA/H cy0OriaHTapHbIM BBEICHHEM TTOJIHOTO a1bI0-
BanTta @Opeiinaa. KII Boiaensim U3 XopuaJlbHOr0 y4acTKa Ha
18—19-e cytku recranuu. Kpuokoncepsuposanue KII ocy-
IIEeCTBIISUIN oA 3aumToi 10%-ro pacTBopa ANMEKCHIA HITH
npornananocaxapods (ITJ1C) u BBoamu B 1o3e 1%10° kiaetok
Ha MBIIIb Ha 7-€ CyTKH pa3BUTUs naronoruy. Ha 28-e cyTku
KJIETKH CeJIE3C€HKHU )KUBOTHBIX HCCIIEIOBAHHBIX IPYIIT ObLIN
BBEJICHBI BHYTPHBEHHO BTOPHYHBIM PELMITUCHTAM — WH-
TaKTHBIM MBIIIIaM TOH e JIMHUM. Y BTOPUYHBIX PELIUITNECHTOB
(rpynma 1 — BBeZieHHE KJIETOK Cee3eHKN MHTAKTHBIX )KHUBOT-
HBIX; 2 — BBEJICHHE KIJIETOK CEJIEe3EHKH JKUBOTHBIX C AA; 3 —
BBEJICHHE KJICTOK CEeJIe3¢HKH )KUBOTHBIX C A A, KOTOPBIX JICUH-
s HatuBHBIMU KIT; 4 — BBeIeHHE KIIETOK CEJIE3€HKH KMBOT-
HBIX, KoTOpbIX Jeuniu KII, KpHokoHCEepBUPOBaHHBIMH C
[TIJAC) 65111 O1IeHEeHB UMMYHOJIOTHYECKHE H TeMaTOJIOTH-
YecKHe MTOKA3aTeNIN Pa3BUTH TaTOJIOTHH.

OTeYHOCTB CYCTaBOB M COCTOSTHHE IO UMMYHO-
komreTeHTHbIX KieTok (MKK) mocine mpuMmeHeHs HaTHBHBIX
WM KPHOKOHCEPBUPOBAHHBIX B pazIuuHbIX pexkumax KII
OIIPENeNsUINCh BUIOM BBOAMMOI'O MaTepualla U CpOKaMu
Habmronenus. [Tocne BBenenns natuBHbix KIT HaGmronanu
CHIDKEHHE MHJIEKCa apTpHUTa TOJIbKO 10 14-x cyTok. [locne
npumenenus KII, kpuoxoncepsuposannoit ¢ IIJC, psag
MOKa3aTesei BOCCTaHaBIMBAJICS B 0oJiee paHHUE CPOKH, YeM
MOCJIe TIPUMEHEHHUS KJIETOK, KPHOKOHCEPBHPOBAHHBIX C
JAMCO. Ha 28-e cyTku pa3nuurs B yMEHbIIEHUH OTE€YHOCTH
CyCTaBa IT0CJie IPUMEHEHHSI IPETapaToB KPHOKOHCEPBUPO-
BaHHBIX KII He ObUTH BRIpaykKeHBI. Y BTOPUYHBIX PEIUITHECH-
TOB I'PYMITBI 2 YCTaHOBJICHBI TOTEPS MACCHI TEJIA, PA3BUTHE
OTEKa CyCTaBOB, YXyALICHHE KIMHUYECKUX TOKa3aTenen
KPOBH. Y ’KUBOTHBIX IPYIIIHI 3 TeMaTOJIOTMIECKHE TOKa3aTe-
JIM COXPaHSUIMCh Ha yPOBHE MHTAKTHBIX JKMBOTHBIX. B rpymme
4 ormeuens! HopMman3anus coaepkanus LUK, orcyTcTBue
OTEYHOCTH CyCTaBOB.

Ha ocHoBannm aHann3a (eHOTUIIHMYECKOTO U (PyHKINO-
HanpHOTO cocTostHus KK ycraHoBIeHO, 4TO BBEJCHHUE
kpuoxoHcepupoBaHHbIX KII o0ycrmoBnuBaeT cHUKEHHE
BBIPRKEHHOCTH KIIMHUYECKHX MPOSBICHUH AA, MUHUMU-
3Upys (QYHKIMOHAIBHYIO aKTUBHOCTH ayTOPEaKTHBHBIX
KJIETOK.

KpuoGMOROrIM

T.22,2012, Ne3

The ability of different placenta structures to affect the
immune system is the foreground for using cryopreserved
placenta cells (PCs) in therapy of autoimmune diseases.
The question of changes of PC immunomodulating proper-
ties after freeze-thawing has remained insufficiently studied.

Research aim was to assess the spleen cells autoreac-
tivity in animals with adjuvant arthritis after application of
native and cryopreserved PC suspension.

Adjuvant arthritis (AA) was induced in CBA/H mice by
subplantar introduction of complete Freund adjuvant. PCs
were isolated from chorial region to the 18—19" days of ge-
station. PCs were cryopreserved under protection of 10%
dimethylsulfoxide or propandiosaccharol (PDS) and intro-
duced in dose of 1x10° cells per mouse to the 7" day of pa-
thology development. To the 28" day the spleen cells of
animals of investigated groups were introduced intrave-
nously into secondary recipients, intact mice of the same
line. Immunological and hematological indices of pathology
development were evaluated in secondary recipients (group
1 — introduction of spleen cells of intact animals, 2 — intro-
duction of spleen cells of animals with AA; 3 —introduction
of spleen cells of animals with AA treated with cryo-
preserved with PDS PCs).

Swelling joints and the state of immunocompetent cells
(ICC) population after the use of native and cryopreserved
in various regimens PCs were dependent on the type of the
introduced material and observation terms. After introduc-
tion of native PCs the decrease of arthritis index was obser-
ved only to the 14" day. After application of PCs cryopre-
served with PDS some indices restored in earlier terms than
after application of cells cryopreserved with DMSO. To the
28™ day the differences in decrease of swelling joints after
the use of cryopreserved PC preparations were not pronoun-
ced. Secondary recipients were established to have the loss
of body weight, development of swelling joints, aggravating
of clinical blood counts. The animals of group 3 had their
hematological indices preserved at the level of intact animals.
Normalization of ICC content and absence of swelling joints
were noted in group 4.

Basing the analysis of ICC phenotypic and functional
state we have established that introduction of cryopreser-
ved PCs stipulates the pronunced decrease of AA clinical
implications minimizing a functional activity of autoreactive
cells.
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Bnane «CaHAIMYHY» Ha PO3BMTOK iMYHHOI BIAMOBIiAi MPU BHYTPilIHBOOYEPEBUHHOMY
BBEAEHHi aAOreHHUX (hpeTaAbHUX HEHPOKAITUH Y MuLLei
AA. Atosmy, M. AicsaHnim
AY «IHcTuTYT Henpoxipyprii im. akaa.A.ll. Pomosanosa HAMH Ykpainn», m. Kuis
Effect of Sandimmun on Development of Immune Response
Under Intraperitoneal Injection of Allogeneic Fetal Neural Cells in Mice
L.D. LyuBicH, M.I. Lisyany

A.P. Romodanov Institute of Neurosurgery
of the National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine

YemimHicTs TpaHCIUIaHTAalli HelpallbHUX CTOBOYPOBHUX
xiituH (HCK) Ta Hefpansanx kmitna-tipekypcopis (HKIT) mis
3aMilIeHHs BTpayeHux abo nopymennx gpynkuiid [IHC Bu-
3HAYAETHCS TPUBATUM BH)KUBAHHSM TIEPECa/KEHHUX KIIITHH,
THTErpai€ro 3 CHCTEMOIO PELMITIEHTA, & TAKOXK BiJICYTHICTIO
iIMyHOOOYMOBJIEHNX YCKJIaHeHb. 3rijHo 3 nannmu [Ubiali F.
etal. ,2007; Wang X.J. et al.,2007; Ideguchi M. et al., 2008]
HCK po3ni3HaroThesl | BUKIMKAIOTh IMyHHY BiJITOBIZIb B aJIo-
1 KCEHOTCHHHX CHCTEMaX ex Vivo, TOOTO PiBeHb X IMyHOJIOT Y-
HOT'0 MOTEHMIJTy € 0CTaTHIM JUIsl aKTUBALT nepupepHUIHUX
JiMponuUTIB peuutieHTa. J{jis mpurHideHHs IMyHHHUX peakIii
[PY TPAHCIIAHTALIIT 3aCTOCOBYIOTh Pi3Hi MiXOIH: IIPU3HA-
YEeHHsI IMyHOCYTIPECHBHHUX MPEMapaTiB, MOJICIIOBAHHS IMY-
HOJIOTIYHOI TOJIEPAHTHOCTI] y PELIUITIEHTA, 3aCTOCYBAHHS JUIS
TpaHCIDIaHTamii reHeTnaHOo Moar(ikoBaHux HCK.

Mertoro 1aHoi poboTH OyJia OI[iHKa MOYKJIMBOCTI ITPHUTHi-
YeHHs IMyHHOT BIiZNOBiJi PH CUCTEMHOMY BBEJCHHI
(eTabHUX HEWPOKIIITHH 3a JIOTIOMOTOI0 Tipernapary «Cana-
iMyH» (LMKJIOCTIOPUH A IS TApEHTEPaIbHOTO BBE/ICHHS ) —
LUKJIYHOTO MOMIIENTHTY 3 BUPKEHOIO IMyHOCYTIPECHBHOIO
J€ro, IKUH 1HTi0y€e PO3BUTOK peaKiiil KIITHHHOTO THITY i T-
3aJIe)KHE YTBOPEHHSI aHTUTLJL.

Kuitunni cycnensii peranpaux HKIT (E13-15) Big muteii-
noHopiB miHii CBA BBOOMIN BHYTPILIHBOOUEPEBUHHO MH-
maM-perumnienTam C57BL/6 y kinbkocTi 1X10° kit Ha TBa-
puHy (n=42). Yactuai TBapuH (n=18) IpOBOIUIN IMyHOCYTI-
pecito «CangiMyHom» y KinbkocTi 100 MKT Ha TBapHHy Ha 0,
3, 6-y noou. Konrponem Oyiu inTaktHi TBapunu (n = 12).
Yepes 6, 12, 18 ta 37 1i6 miciist BBEACHHS KJIITHH ITPOBEICHO
JIOCITIZKEHHS aJI0IMYHHHX Ta QHTHT'€HCIICIM(IYHUX PeaKIIiil.

KiTHHHI Ao TOTOKCHYHI IMYHHI peaKIlii reHepyBaIicCh
y BIATIOBIIb HA BHYTPIITHOOUCPEBUHHE BBEJICHHS (DeTalb-
Hux HKII (E13-15) 3 MakcuManbHUM MIPOSBOM Ha 6—12-y
JOOH TiCIIst iMyHI3aLii 1 OaIBIINM IOCTYIIOBUM 3HIKESHHSIM
10 37-1 no6u. [puznauennst «CaHiMyHy» 3MEHIITYBAJIO Lii
NPOSIBHU, MOYMHAIOYH Bke 3 12-1 modu. ['ymopanbHi ao-
OUTOTOKCHYHI IMyHHI peaKiii JocsATam MaKCuMyMy Ha 12—
18-y mobwm i 3MeHITyBaswch 3 18-i 1o 37-y mo0y nocipKeHHS.
PiBeHb aTOIUTOTOKCHYHNX aHTHUTLIT 3HIKYBABCSI 10 HOPMHU
i BiBoM «CaHaiMyHy» 10 37-1 1o0u.

[icna cuctemuoro BeeaeHus Gperansaux HKIT (E13-15)
3a(hiKCOBAHO ITiIBUIIICHUI piBeHb aHTUTLT 10 OBM (18 106a)
ta S-100 (37 moba). Kopekuis «CannimyHOoM» B 1031 100 MKT
Ha 0, 3 Ta 6-y 100U 3MEHIITyBaja piBeHh HEHPOAYTOAHTHTLIT
Ha 37-y no0y 110 HOpMH.

Bukopucranss imyHocynpecopHoro npenapary «Cani-
MYyH» JJO3BOJISIE 3HAYHO 3HM3UTH IPOSIBH PEaKLiii TpaHCIIIaH-
TaliHOTO IMYHITETY Ta piBeHb I'yMOPaJIbHOT HEHPOCEHCH-
Oiri3artii, e 00TPYHTOBYE MOKA3aHHS 10 000B’I3KOBOTO 3aC-
TOCYBaHHsS IMyHOCYyIpecii mpu KJIiHIYHIA HeipoTpaHC-
IUTaHTAaMli KITHH (eTaTbHOTO MO3KY.

KpuoGMoROr M

T.22,2012, Ne3

Successful transplantation of neural stem cells (NSCs)
and neural precursor cells (NPCs) for the replacement of
lost or damaged functions of CNS is determined by long-
term survival of transplanted cells, integration with the reci-
pient system, as well as absence of immune-mediated comp-
lications. According to Ubiali F. ez al. (2007), Wang X.J. et
al. (20070; Ideguchi M. et al. (2008), NSCs are recognized
and initiate an immune response in allo- and xenogeneic
systems ex vivo, i.e. the level of their immunological potential
is sufficient to activate peripheral lymphocytes of the reci-
pient. For suppression of immune responses after transplan-
tation there are used various approaches such as prescrip-
tion of immunosuppressive preparations, initiation of immu-
nological tolerance in the recipient, the use for transplan-
tation of genetically modified NSCs.

The research aim was to evaluate the possibilities of
suppression of immune response by systemic injection of
fetal neural cells with preparation Sandimmun (cyclosporin
A for parenteral introduction) that is cyclic polypeptide
with a pronounced immunosuppressive effect, which inhi-
bits the development of cell-type reactions and T-dependent
anti-body formation.

Cell suspensions of fetal NPCs (E13—-15) from donor CBA
mice were injected intraperitoneally in mice-recipients
S57BL/6 in amount of 1x10 cells per animal (n =42). Part of
animals (n = 18) were subjected to immunosuppression with
Sandimmun of 100 pg per animal in 0, 3, 6" day. The control
were intact animals (n = 12). In 6, 12, 18 and 37 days after
injection of cells the study of alloimmune and antigen reac-
tions.

Cellular alocytotoxical immune reactions generated as
aresponse to intraperitoneal introduction of fetal NPCs
(E13-15) with maximum expression to the 6—12" day after
immunization and following gradual decrease to the 37" day.
Prescription of Sandimmun reduced these manifestations
starting from the 12" day. Humoral alocytotoxical immune
responses reached their maximum to the 12—18" day and
decreased from the 18" to 37" day of the study. The level of
allocytotoxical antibodies decreased to the norm under the
influence of Sandimmun to the 37" day.

After systemic introduction of fetal NPCs (E13-15)an
elevated level of antibodies to myelin basic protein (18th
day) and S-100 (37" day) was reported. Correction with Sand-
immun in the dose of 100 pg in 0, 3 and 6™ days decreased
the level neuroautoantibodies to the 37" day to the norm.

The use of immunosuppressive preparation Sandimmun
enables to significantly reduce the manifestation of trans-
plantation immunity reactions and the level of humoral
neurosensibilization. This substantiates the indications for
mandatory use of immunosuppression in the clinical neuro-
transplantation in fetal brain cells.
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BAnsiHMe pacTBOpOB KPUOMPOTEKTOPOB Ha BbDKMBAEMOCTb 3MOPMOHOB Kapacs
K.b. MukcoH, B.B. YEPENAHOB
MHCTUTYT npobaem Kpnobuorormu u kpmomesnumHsl HAH Ykpaurbl, r. Xapbkos

Effect of Cryoprotectant Solutions on Survival of Crucian Carp Embryos
K.B. MiksoN, V.V. CHEREPANOV

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

IToaroroBka 61000HEKTA K 3aMOPAKUBAHUIO BKITIOYAET
SKCIIO3UIIHUIO B KPHO3AIIUTHBIX CPEIax, COIeprKalyX KaK mpo-
HUKAIOIIHE, TAaK U HENPOHUKAIOIINE KOMIIOHEHTHI. Kpno-
HPOTEKTOPHI TOOABIISIOT B CPELY, II€ IPOBOAUTCS HHKYOAIHS
SMOPHOHOB Ha 3Tarle, IPESALISCTBYIOIIEM IITyOOKOMY OXJIaXK-
JICHUIO, YTO MOXKET HapyIIaTh OCMOTHYECKOE PABHOBECHE B
CHCTEME «KJIETKa — OKPY>KaIOIIIH pacTBOP», a TAaKXKe OKa-
3bIBaTh TOKCUUHOE BO3/ICHCTBUE.

[ens nccefoBaHms — OLEHUTD BIUSHHE KPUOIIPOTEK-
TOPOB Ha YMOPHOHBI Kapacs, 4TO MO3BOJIUT PEKOMEHI0BATh
UX JUIA BBEJICHHS B COCTaB MHOTOKOMITOHEHTHOH KPHO3AIIHT-
HOH cpenpbl.

DKCTepUMEHTHI TPOBOAMIIN Ha YMOproHax kapacs (Ca-
rassius auratus gibelio Bloch, 1783) Ha ctanuu pa3BuTHs,
COOTBETCTBYIOIIEH 00pazoBanmto 32—64 comuros. [Iporemy-
Py TOHAIOTPOITHOM MHBEKIIMN CaMKaM H caMIlaM, a TaKKe
MOJIyYeHHE MOJIOBBIX IPOAYKTOB U OCEMEHEHHE OCYIIECT-
BISTM B COOTBETCTBUH C PEKOMEHAIMSIMU PHIOOBOHBIX
x031cTB. THKYOanno 3MOPHOHOB ITPOBOJMIIH B YaIIKaX
ITerpu mo 100—-150 T B kaxmon npu Temneparype (18—
21,5) £0,1°C. Ouenky cocTosiHII SMOPHOHOB Ha BCEX CTa-
JIVSIX pa3BUTHSA OTIPEIEIISUIN BU3YaIbHO C TOMOIITBIO MUKPO-
ckoria MBC-9 B cooTBETCTBUY C KapTaMK SMOPHOHATHHOTO
pa3BuTHS. 3a YSMOPHOHAMH B UCCIICTYEMBIX TPYIIIaX U KOHT-
poste HaOJTFoIaN 10 CTaIMH BBIKJIEBA. B akcriepumenTax mc-
CJIEJIOBAJIOCH BIMSHUE PACTBOPOB KPHOMPOTEKTOPOB 1,2-
mponananona (1,2-I11), 1,3-npomanamnona (1,3-I11), 1,3-
oyranauona (1,3-bJ1), 1,4-0yranauona (1,4-bJ1), numeTui-
cynbpokcuna (AMCO), 1,2-numeraokcustana (JAMOD),
rMLepuHa, dSTuaeHmKons (O17), MeTaHona, TOTUATHIICH-
oxcua (IT90-1500) u pactBopa caxapossl ¢ 10%-ii KOHIIEHT-
parueii B TedeHne 60 MUH Ha BBDKHBaEMOCTb SMOPHOHOB
Kapacs Ha CTaJluH pa3BUTHUS 32—64 61acTOMEpOB.

Bb110 ycTaHOBIIEHO, YTO PACTBOPHI INIHIIEPHUHA, METAHONA
u JIMOD 3HaYMTENBHO CHIDKAIOT yPOBEHb BEDKHBAEMOCTH
aMOproHOB Kapacs (13,6 £2,7; 28,8 4,6 u 26,25 +4,2%
COOTBETCTBEHHO) 110 CPABHEHHUIO C KOHTpOJIeM. BrixuBae-
MOCTh YMOPHOHOB B PacTBOPAX Caxapo3bl U KPUOIPOTEK-
topoB 1,2-I1/1, 1,3-I1/1 He uMeeT CTaTUCTUYECKU 3HAYUMBIX
om4uid oT KoHTposst (79,7 +5,7; 70,1 £6,7, 68 + 7,0 1 90%
COOTBETCTBEHHO) ¥ MOT'YT OBITH HETIOCPEICTBEHHO HCIIOIb-
30BaHbl B KPHO3ALIMTHBIX cpenax. PacTBopsl KpHompo-
textopoB 1,3-B]], 1,4-BJ1, 3T, IT30-1500 He umeroT craTuc-
TUYECKH 3HAYUMBIX OTIUYMHA OT MEPEUYHCICHHBIX BBIIIC
pactBopoB (57,1 £4,3;50,3+6,1;61,3+6,3u57,9+4,9%
COOTBETCTBEHHO) M TaKXe MOTYT OBITh PEKOMEHIOBaHBI
MOCJIE COOTBETCTBYIONIUX HCCIEIOBAHUI BIUSHUS UX KOH-
LICHTPALNH HA BBKUBAEMOCTb.

Taxkum oOpa3om, MOTyUYeHHBIC JAaHHBIE MOKA3BIBAIOT
BO3MO)XHOCTh JAJIbHEUIIIETO MCIOJIB30BAHNUS PAaCTBOPOB
caxapossl, 1,2-I1/1, 1,3-I1/1, 1,3-B/1, 1,4-B/1, 3T, I150-1500
B PA3JINYHBIX KOMOMHAINAX, KaK 0a30BBIX, IPH CO3TAHUU
KOMITJIEKCHBIX KPHO3AIIUTHBIX CpPel.

KpuoGMOROrIM

T.22,2012, Ne3

Preparing a biological object to freezing involves expo-
sure in cryoprotective media containing both penetrating
and non-penetrating components. Cryoprotectants are ad-
ded to the medium for incubation of embryos at the stage
prior to deep cooling, that can disorder an osmotic balance
in the ‘cell-environment’ system as well as affect toxically.

The research aim was to evaluate the effect of cryopro-
tectants on crucian carp embryos to choose multi-compo-
nent cryoprotective media composition.

Experiments were carried-out in crucian carp (Carassius
auratus gibelio Bloch, 1783) embryos at the stage of deve-
lopment corresponding to the formation of 32—-64 somites.
The procedure of gonadotropic injection to males and fe-
males, as well as obtaining of reproductive products and
insemination were performed in accordance with fish-breed-
ing recommendations. Embryos were incubated in Petri
dishes by 100-150 embryos in each at (18-21.5) = 0.1°C.
The embryos at all stages of development were visually
assessed using microscope MBS-9 in accordance with the
maps of embryonic development. Embryos in the studied
and control groups were observed up to the stage of hatch-
ing. In the experiments, the influence of 60 min exposure in
solutions of cryoprotectants 1,2-propane diol (1,2-PD), 1,3-
propane diol (1,3-PD), 1,3-butane diol (1,3-BD), 1,4-butane
diol (1,4-BD), dimethyl sulfoxide (DMSO), 1,2-dimethoxy-
ethane (DMOE)), glycerol, ethylene glycol (EG), methanol,
polyethylene oxide (PEO-1500) and sucrose solution with
10% concentration on survival of crucian carp embryos at
development stage of 32—64 blastomeres .

It was found that solutions of glycerol, methanol and
DMOE significantly reduced the survival rate of crucian
carp embryos (13.6 £2.7; 28.8 4.6 and 26.25 £ 4.2%, re-
spectively) if compared with the control. Survival rate of
embryos in the solutions of sucrose and cryoprotectants
1,2-PD, 1,3-PD has no statistically significant differences
from the control (79.7 +5.7; 70.1 £ 6.7, 68 and 90 = 7.0%
respectively), i. e. they can be used as the cryoprotective
media component. Cryoprotective solutions of 1,3-BD, 1,4-
DB, EG, PEO-1500 do not have statistically significant dif-
ferences from the above solutions (57.1 £4.3; 50.3 £ 6.1;
61.3+£6.3 and 57.9 £ 4.9%, respectively) and may also be
recommended after appropriate studies of the effect of their
concentrations on a survival.

Thus, the data indicate the possibility of future use of
the solutions of sucrose, 1,2-PD, 1,3-PD, 1,3-BD, 1,4-BD,
EG, PEO-1500 in various combinations, as components to
develop combined cryoprotective media.

problems
of cryobiology

Vol. 22, 2012, Ne3



MccaeroBaHME KPUOKOHCEPBUPOBAHHBIX KAETOK 3MOPUOHAAbHOM
NeYeHn U MYALTUIOTEHTHBIX CTPOMAAbHbIX KAETOK TMMYCa Mblllei
B pereHepaLMn UMMYHHOHW CUCTEMbl A€TAaAbHO OOAYYEHHBIX XXMBOTHbIX
B.B. Hukoabckas, E.N. HUKOAbCKAS
MHCTUTYT reHeTnyeckoi n pereHepatmBHoi meanunHbl HAMH Ykpaunsi, r. Knes
Investigation of Cryopreserved Embryonic Liver Cells and Mice Thymus Multipotent
Stromal Cells in Regeneration of Immune System of Lethally Irradiated Animals
V.V. NikoLskaYA, E.l. NIKOLSKAYA

Institute of Genetic and Regenerative Medicine
of the National Academy of Medical Sciences of Ukraine, Kiev, Ukraine

B skcnepuMeHTax HCHOIb30BaIN KPHOKOHCEPBUPOBAH-
HbIE KIIeTKH YMOpruoHaipHoi neuenu (KOII) u mynpTHmo-
TeHTHbIE cTpoMaibHble KieTkH (MCK) mprnmeit muanm CBA,
ITOCKOJIbKY HATUBHBIE KJICTKH IPAKTUICCKH HE MOTIIH OBIThH
cOOpaHBI B HEOOXOTUMOM KOJIMYECTBE M KAYE€CTBE TI0 JIJTH-
TENbHOCTH KYJITUBUPOBAHMSI KO CPOKY ITOCTAHOBKH OIBITA.
Knerkn kpuokoncepsuposainu B cpene DMEM/F12 ¢ 20%
SMOpHOHAIBHOM Telstubei ceiBopoTku 1 5% JIMCO c nc-
MOJI30BaHUEM MPOrpaMMHOro 3amopaxkuBarens «Kryo
560-16» («Planer»).

Ha cnenyrommii mocne o6myuenwst (9 I'p) 1eHb MbIIIam
BBoaviu cuarennsle KOII 14-ro aHs recTaiiy Uik OTH XKeE
KJIETKH, IPEUHKYOHPOBAHHBIE in Vitro C paCTyIINMH B BUZIE
xostornit MCK B konmunuectse 0,5%10° Ki1eToK, KOTOPOE, Kak
HU3BECTHO, SIBJISIETCS MUHUMAaJIbHBIM IPH JIEYEHUH KOCTHO-
MO3rOBOT0 PaJMalMOHHOrO CUHApoMa. IMMyHHYIO cHc-
TeMy uccienoBanu uepes 30 gHel mocie 00ydeHus.

O panuozawwutHoM aeiictBun KOII cBuaeTenscTBOBaio
YBEITUYCHHE BBDKHBACMOCTH JKHBOTHBIX, KOTOpasi ObLiIa
MOYTH B 2 pa3a BbIILIE.

KO3II, npennky6uposanubie ¢ MCK Tumyca, oka3biBain
6oJ1ee BEIpKECHHOE PAIUO3ANUTHOE ACUCTBUE, PETHCTPH-
pyeMoe 10 BEDKMBAEMOCTH KUBOTHBIX U CpeIHEH Ipo1oI-
JKATEJIbHOCTH JKWU3HU, BIYMCICHHON METOI0M JMHEHHOU
perpeccuu, a TaKKe 10 BOCCTAaHOBJICHUIO MAcCHI TeJa, THMY-
ca, CeJIe3eHKH U KIIETOYHOCTH JTUM(POUIHBIX OpraHoB. ['ymo-
PpaJIbHBIA KIMMYHHBIN OTBET IO BIMsIHUEM BBeIeHHbIX KOIT
HOPMAaJIM30BaJICs JIUIIb YACTUYHO, a TpaHciiantanus KOTII,
npenHkyoupoBaHHbIX ¢ MCK TuMyca, mpuBoIiia mpakTH-
YECKH K IIOJTHOMY BOCCTAHOBJICHHIO aHTUTENIOT€HE3A.

IIpencraBieHHble JaHHBIE CBUAETEIBCTBYIOT, UTO B pe-
3ynbrare KoHTakTHOro B3aumoznencTaust ¢ MCK tumyca KOIT
IPHOOPETAIOT MOBBIIICHHYIO PaJAMO3aIIUTHYIO, PereHe-
PaTUBHYIO U UMMYHOOHOJIOTHYECKYIO aKTUBHOCTb, KOTOpast
NpaKTHYECKH HE HapylaeT QpyHKIKUK, HEOOXOAUMBIE ISt
KOHTaKTHOTO B3aMMOJICIICTBHS KJIETOK U UX YHaCTH B TIPO-
Iieccax, MPOUCXOIAIINX B UMMYHHOH CHCTEME.

KpuoGMOROrIM

T.22,2012, Ne3

Cryopreserved embryonic liver cells (ELCs) and multi-
potent stromal cells (MSCs) of CBA mice were used in ex-
periments, because native cells could not be collected in
needed quantity and quality for culturing duration to the
term of experiment set-up. The cells were cryopreserved in
DMEM/F12 with 20 % of fetal bovine serum and 5 % DMSO
with programmable freezer Kryo 560-16 (Planer).

On the following day after irradiation (9 Gy) the mice
were injected with syngeneic ELCs of the 14" gestation day
or the same cells, which were pre-incubated in vitro with
growing MSC colonies in quantity of 0.5%10° cells which is
known as the minimum one during the treatment of bone
marrow radiation syndrome. Immune system was investi-
gated in 30 days after irradiation.

The increase in survival rate of animals which was al-
most twice higher testified to the radiation-protective ef-
fect of CELCs.

ELCs pre-incubated with thymus MSCs had more ex-
pressed radioprotective effect which was recorded on the
survival rate of animals and average life span, calculated by
the method of a linear regression, and also on recovery of
body weight, thymus, spleen and cell concentration in lym-
phoid organs. Humoral immune response under the influ-
ence of the injected CELCs was normalized just partially
and transplantation of CELCs pre-incubated with thymus
MSC:s, led practically to complete recovery of antibody re-
sponse.

Presented data testify to the fact that as a result of con-
tact interaction with thymus MSCs the ELCs gain an in-
creased radio-protective, regenerative and immune biologi-
cal activity which almost does not disorder the functions
needed for the contact interaction of cells and their partici-
pation in the processes, occurring in immune system.
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BAunsinne KpuorepanMm Ha NOKa3aTe€éAn T'yMOpPaAbHOI0O MMMYHHUTETA
O.A. TlanueHko, H.A. KopHuenko, E.B. T1aBaoBA, E.TM. EBKAEBCKAS
AOHeLKNUA HaUMOHaAbHBIA MEAMUMHCKMIA yHuBepcuTeT um. M. [opbkoro
'Y «Hay4HO-NMpakTu4ecknii MEAMLIMHCKMIA PeabuAMTALMOHHO-AMArHOCTMHECKMIA LUeHTp M3 YkpauHbl», . AOHeLK

Cryotherapy Effect on Humoral Immunity Indices
O.A. PANCHENKO, N.L. KorRNIENKO, E.V. PAvLOVA, E.P. EVKLEVSKAYA
M. Gorky Donetsk National Medical University, Donetsk, Ukraine
Scientific and Practical Medical Rehabilitation and Diagnostic Center
of Ministry of Health Care of Ukraine, Donetsk, Ukraine

B nipotiecce SBOIIOIMY YeNOBEK PUOOPET CHOCOOHOCTh
CYIECTBOBAHMS B INMPOKKX Npeeax KoieOaHni BHEITHEH
TEMITEpaTyphl, COXPaHss HOCTOSIHCTBO TEMIIEPATyPHI sApa.
JlelicTBrE HU3KUX TEMIIEPATYp Ha OPraHU3M YEIOBEKa MPH-
BOJIUT K BO3HUKHOBEHHIO PEAKIIMH BO BCEX (PH3HOJIOTHIECKUX
CHCTEeMax OpraHu3Ma, B TOM YHCIIC 1 B UMMYHHOI. Mexa-
HH3M JICHCTBHS KPUOTEpaITiK Ha IMMYHHBIH CTaTyC OCHOBaH
Ha repecTpoiike pU3nKo-XMMUYECKUX MPOLIECCOB, 00ecIe-
YHBAIOIIEH yCUIICHHOE TeIII000pa30BaHKe U CIIOCOOHOCTH
NePEHOCUTh 3HAYNTEIbHbIC OXJIAXICHHS 0e3 TOBPEKAAI0-
I1ero AeiCcTBIs Ha opranu3M. Lless ncenenoBanms — OLEHUTD
BIIMSHHE Kypca KpHOTepanuy Ha OKa3aTeIn T'yMOPaIbHOTO
3BeHa IMMYHUTeTA. 3a/1ada paboThl — KCCIIEIOBATh H3MEHE-
HUe MoKa3arenel Ig mocie kypca KpuoTepanuy.

HUccnenosanue nposeaeno Ha 6aze ['Y «HIIM P M3
YKpanHbD» ¢ HCIIOJIB30BaHNEM KpHOKaMephl «Zimmer Me-
dizin Systeme» (I'epmanus), co3naroniel HU3KUE TeMIIepa-
Typsbl 10 —110°C. Kypc kpuotepanuu cocrasisut 20 ceaHCOB,
HX TPOJIOJDKUTENILHOCTS B IIEPBBIH JIeHb cocTaBiisiia 0,5 MuH,
3aTeM yBennuuBaiach Ha 0,5 MUH eXeIHEBHO U TOCTUTajIa
3,0 MuH K 6-My JHIO Kypca. B HccrnenoBaHuM NPUHSIN
yuactue 80 nui: 60 xentuH (75%) u 20 myxuuH (25%) B
Bo3pacte 26—50 jet. I OleHKH BIUSHNSA KPHOTEparuy Ha
MOKa3aTeIl TYMOPAIbHOTO 3B€Ha IMMYHHUTETA TPOBOIUIN
uccnenosanus: IgA, M, G, E.

Bo Bpems o0ciiegoBaHus BBISIBICHO CHIDKEHNE YPOBHS
IgE mocne kypca xpuorepanun no 234,26 + 51,87 r/n
(p <0,002), 9T0 ZOCTOBEPHO HIDKE, YeM HCXOIHBIC 3HAUCHHUS
10 Kypca kpuoteparin 294,16 + 74,0 /1 (p < 0,002), ypoBeHb
IgA B chIBOpOTKE KpOBH 00CIIENyEMBIX JIMII 10 Hadalsa
Kpuoteparuiu coctasisut 1,17 +0,02 r/71, a mociie npoBeAeHHs
Kypca KpHOTepamnuu OH B cpeHeM noBbicwics 1o 1,40 +
0,05 /11 (p <0,001). Coneprxanue Ig M B KpoBH Imociie Kypca
KpHOTepaniy He3HauuTelbHo u3Menuocsk (0,89 + 0,06 1/m)
1o kypca kpuotepanuu — 0,90 + 0,05r. Yposens Ig G no
Hayaja Kpuorepanuu coctaBui 9,25 + 0,06, mocie — 8,82 +
0,06 r/m (p < 0,001).

Kinangeckas 3 (heKTHBHOCTD KpHOTEPANINH BBHIPaXKaeT-
Csl B TIOBBIIICHUH IMMYHOJIOTHUECKOH PEaKTHBHOCTH Opra-
HU3Ma. brarogapst IMMyHOMOIYIHpPYIOIIEMY BO3ICHCTBHIO
BO3pacTaeT ypoBEHb MMMYHHOMH 3alllUTHl OPTraHW3Ma, 4TO
COIPOBOXIaeTcs CHIKeHneM cuHresa IgE u npossisercs B
HepecTpoiike UMMYHHOTO OTBETA.

KpuoGMoROr M

T.22,2012, Ne3

During evolution the human has acquired the capability
to exist within a wide range of external temperature varia-
tions, by keeping a constant core temperature. Low tempe-
rature effect on human organism results in the occurrence
of responses in all the physiological systems of an organ-
ism, including immune one. The mechanism of cryotherapy
influence on immune status is based on the rearrangement
of physical and chemical processes, providing an enhanced
heat production and capability to endure significant cool-
ing without any damaging effect on organism. The research
was aimed to assess the effect of cryotherapy course on
the humoral immunity indices. The work task was to inves-
tigate a change in Ig indices after cryotherapy course.

The research was performed on the base of the State
Enterprize Scientific and Practical Medical Rehabilitation
and Diagnostic Center of Ministry of Health Care of Ukraine
using cryochamber Zimmer Medizin Systeme (Germany),
producing low temperatures of about —110°C. The cryo-
therapy course was 20 sessions, their duration to the first
day was 0.5 min, then increased by 0.5 minutes daily and
reached 3.0 min to the 6" day of the course. The experiment
involved 80 persons: 60 women (75%) and 20 men (25%)
aged from 26 to 50 years. To assess the cryotherapy effect
on humoral immunity indices we measured content of Ig A,
M, G,and E.

During examination there was revealed a decrease in
IgE level after cryotherapy course down to 234.26 + 51.87 g/l
(p <0.002), that was statistically and significantly lower than
the initial values before cryotherapy 294.16 + 74.0 g/l
(» <0.002), the IgA level in blood serum of examined per-
sons before cryotherapy beginning was 1.17 £0.02 g/1, but
increased up to 1.40 £ 0.05 g/l (»p <0.001 ) in average after
cryotherapy performance. The IgM content in blood after
cryotherapy course slightly changed and made 0.89 =+
0.06 g/1, before cryotherapy this index was 0.90 £0.05 g/1.
The levels of IgG prior to and after cryotherapy were 9.25 +
0.06 and 8.82 +0.06 g/l (p <0.001), correspondingly.

Clinical efficiency of cryotherapy is manifested in an
increased immunological reactivity of an organism. Due to
immune modulating effect the level of organism immune
protection augments, which is accompanied by reduced IgE
synthesis and manifests in immune response rearrange-
ment.
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MBYHCHMB BHEKAETOYHOIO MaTpukKcCa CBUHbIX CEPAEYHbIX
KAQIMaHOB, TMPOWEANNX 3Tall ACLUECAAIOAIPU3aLnU
M.B. TetPoBA, M.1HO. MokpPuk, A.A. KOAMLIKMMA
I'Y «MIHCTUTYT HEOTAOXHOH M BOCCTaHOBUTeAbHOH xupyprim uM. B.K. lycaka HAMH Ykpaunbi», r. AoHeux
Study of Extracellular Matrix of Pig Heart Valves Passed a Decellularization Stage
M.V. PetrovA, [.Yu. Mokrik, D.L. YuDITSKY

VK. Gusak Institute of Urgent and Recovery Surgery
of the National Academy of Medical Sciences of Ukraine, Donetsk, Ukraine

Exxeronno B Mupe npoBoautcst okosno 275 000 oneparuii
TI0 TIPOTE3UPOBAHUIO CEP/ICUHBIX Ki1arnaHoB. [Ipu 3Tom Haps-
Jly ¢ MEXaHMUECKHMH ITPOTE3aMHU TPUMEHSIOTCS] OMOJIOTH-
YeCcKHe 3aMEHHUTEINN CEePACYHBIX KIIallaHOB U coCyoB. Ma-
TEpPHAJIBI, NCTIOIb3yEMbIE IPH NX U3TOTOBIICHHUH, HE TOJDKHBI
BBI3BIBATH XPOHUUECKOE BOCTIAJIICHHE; HE ITPOSIBIIATH KaHIe-
poreHHbIi 3¢ (heKT; He mogBepraThes KaIbIU(PHKALIH; CO-
XpaHATh (PU3NKO-XUMHYECKUE CBOHCTBA, 00ECIIeYHBAIOIIIE
(YHKIIMOHUPOBaHNE UMILJIAHTATOB (B TOM YHCIIE COXPAHSITh
a/Ir€3UBHOCTH IS KJIETOK PELIUTINEHTA).

JanHoe uccienoBaHne OBUIO MOCBAIICHO OLEHKE Iie-
JIOCTHOCTH ¥ (PM3HOJIOTHUECKOI MHTAKTHOCTH BHEKJIETOY-
HOT'0 MaTPHKCa, TOJTYYCHHOTO B X0/I€ ACLEIUTIONA PU3AIUU
CEpJICYHBIX KJIAIIAaHOB.

B pabore ucnonp30Baiy ceplieuHbIe CBUHBIE KIIAIIaHBI,
nporeamre 00paboTKy aroInTo3-BhI3BIBAIOIIIM PacTBO-
pom (pactBop D/TA («Sigma», CIIIA) B KOHIEHTpALNH
10 MM) B Teuenue 2-x cyToK. [1o nCTeUueHNH TAaHHOTO BpeMe-
HU SKCIIO3UIMN 00pa3ubl TIIATEIEHO OTMBIBAIN B Cpele,
CoZIepIKallledl CoNM B KOHLEHTpAIMHU, OlMHu3Koil K (u3no-
JIOTMYECKOM, U NOABEpraiu JajJbHEHIIEMy THCTOIOTH-
yeckoMy aHanuzy. CepuilHbIe THCTOIOTHYECKHUE CPE3BI
TOJILIMHOM 5 MKM U3TOTaBJIMBAIIX 10 CTAHAAPTHOU METOIUKE
W 3aTeM OKpalluBali 1o Beprody s oleHKH COCTOSHUS
3MACTHYECKUX BOJIOKOH, a TAKXKE IPOU3BOIMIIACEH TIOCTAHOB-
ka [ITMK-peakuuu ¢ nenpio ncciae0BaHus COCTOSTHUS KOJI-
JIar€HOBBIX BOJIOKOH.

CormacHO pe3yasTaTaM rHCTOJIOTMYEeCKOTo aHaIN3a B 00-
JACTH aopTHI B PuOpo3HOTO KOonbia HaOmonaercs [IINUK-
MMO3UTUBHAS peakuus, KoTopas Hanbojiee MHTCHCHUBHO
BBIpa)Ke€Ha B 00JIacTH CTBOPKH KiamaHa. [locne okpacku
3IIACTUYECKUX BOJIOKOH 10 Beprody y4acTok cTeHKH aOpThI
HMeJ TEMHO-00P/IOBBIH IIBET, B 0071aCTH CTBOPKH KJIallaHa —
MaJIMHOBBIN.

Pe3ynsTarsl rTHCTOIOTMYECKOrO aHAIN3a JA0T OCHOBAHHE
0J1ararth, 4To (PU3HOJIOrHYECKast [IEIOCTHOCTh BHEKJIETOY-
HOTO MaTPHKCa B X0J1€ JICHEIUTIONAPU3aLIH CEePICUHbIX KJla-
MIaHOB HE HapylleHa. MaTpUKC COXpaHSeT CBOM (hH3HMKO-
XHMHYECKHE CBOICTBA, TTOITOMY IIPUTO/ICH JUTs TATbHEHIIIero
HCTIONIb30BAaHMS B Ka4eCTBE KapKaca CepIeYHO-COCYIICTOTO
poTesa.

KpuoGMOROrIM

T.22,2012, Ne3

Annually about 275,000 surgeries on prosthesis of heart
valves are performed. Herewith the biological substitutes
of heart valves and blood vessels are used along with mecha-
nical prostheses. The materials used during their production
shall not cause a chronic inflammation, not to show a carci-
nogenic effect, not to be exposed to calcification; but preser-
ve physical and chemical properties providing implants
functioning (including preserving the adhesion for recipient
cells).

This investigation was directed to evaluation of integrity
and physiological intactness of extracellular matrix obtained
during decellularizaton of heart valves.

In the work we used pig heart valves treated with apop-
tosis-caused solution (solution EDTA (Sigma, USA) with
10 mM concentration) during 2 days. After the exposure
the samples were thoroughly washed in a medium contain-
ing salts in concentration close to physiological one and
underwent further histological analysis. Serial histological
sections of 5 pm thickness were made by standard methods
and then stained according to Verhoeff to evaluate the state
of elastic fibers, as well as PAS-reaction was performed to
study the state of collagen fibers.

According to the results of histological analysis in aorta
and fibrous ring the observed PAS-positive reaction was
most intensively expressed in the valve leaflet. After stain-
ing of elastic fibers the aortic wall had a maroon color in the
valve leaflet it was crimson.

The results of histological analysis allow suggesting
that the physiological integrity of the extracellular matrix
during decellularization of heart valves is not affected. Matrix
preserved its physical and chemical properties, therefore
was applicable for the further use as a framework for cardio-
vascular prostheses.
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CpaBHMTEeAbHOE M3YyYeHMe BAUSIHUS PEXXMMOB OXAKAEHUSI Ha CBODOOAHbIE
M MMMOOMAM3OBaHHble B aAbLTMHATHOM TFeAe KAeTKU Apoxoken Saccharomyces cerevisiae
B.A. INoHomapresa, M.T1. BbiCEkAHLEB, T.M. T'yrurHA, E.C. OHACEHKO
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Comparative Study of Cooling Regimen Effect on Free
and Alginate Gel-lImmobilized Cells of Saccharomyces cerevisiae Yeasts
V.L. PONOMAREVA, |.P. VYSEKANTSEV, T.M. GURINA, E.S. ONASENKO

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

[IpumeHeHne UMMOOUIN30BaHHBIX KJIETOK IPOAOKEH
B OMOTEXHOJIOTHYCCKHUX IIPOU3BOJICTBAX 00CCIICUNBALT 110~
BEINICHHUE PEHTA0CTFHOCTH MPOU3BOACTBA W YIYUIIICHHUC
KadecTBa TOTOBOH mpoxyKitun. [{oBBIIICHHBIN HHTEPEC BHI-
3BIBaCT UCIIOJIH30BaHNE IMMOOMITH30BaHHBIX KJIETOK MHKPO-
OPTaHM3MOB B (papMAaIIEBTUYCCKOM ¥ IMTUIICBOH MPOMBIIIIICH-
HocTH. J{J1s XpaHEHUS MUKPOOPTaHU3MOB, IMMOOMITN30BaH-
HBIX B TeJISX, IPUMEHSIOT Pa3IMUHbIC HU3KUE TEMIIEPATYPHI.
Hcnonp3oBanue i1 3THX Lieliel KPUOKOHCEPBUPOBAHUS
u3ydeHo Maio. Llens uccienoBanus — CpaBHUTENBHOE U3Y-
YeHHE BIUSHUS PEXKUMOB OXJIXKICHUS Ha CBOOOHBIE U IM-
MOOMIIN30BaHHBIE B AIbTUHATHOM TeJie KIETKU JPOXKKEH
Saccharomyces cerevisiae.

DKCcIIepUMEHTAIBHBIE 00pa3IIbl, COCTOSIINE U3 KICTOY-
HBIX CYCICH3HH, KJICTOK, UMMOOHIN30BAHHBIX B AT HAT-
HBIX TPaHyJiaX U B Macce Telist, 3aMOPaXHBAIIN CO CKOPOC-
Tamu: 1; 5; 10 m 15 rpag/mun 10 —40°C ¢ mOCITIe Iy FOIIIM I10-
Tpy’KSHHEM B KUK a30T. YacTh 00pa3IoB HEOCPEICTBEH-
HO TTOTPY>KaJIH B )KUAKHIA a30T. JKN3HECII0COOHOCTh KIETOK
OLIEHUBAJIH «4ameuyHsIM» MeToioM Koxa. Cpenuuii pazmep
rpanyn cocTaBisul 1200 MkM. ANbrUHATHBIE TPaHyJIbl, CTabu-
nu3upoBaHHbIe B pacTBope 0,1 M xmnopua kanbius, 1e3uH-
terpupoBau B 4%-m BogHOM pacTtBope DJ[TA.

YcTaHOBIIEHO, YTO MOCIIE 3aMOPAYKUBAHUS CO CKOPOCTSI-
miu 1, 5, 10, 15 rpan/ MuH COXpaHsUINCh KU3HECTIOCOOHBIMU
30,5;30,1; 17,0; 9,7% coOTBETCTBEHHO KJIETOK, CYCHEHIUPO-
BaHHBIX B QUCTHUTHPOBAaHHOHU Boje. [Ipu 3aMopakuBaHUH
KIJIETOK, HIMMOOWJIM30BAHHBIX B MAacce Tellsl, KOJTHIECTBO
JKHU3HECTIOCOOHBIX KJIeTOK cocTaBisiio 90,8; 74,5; 38,1; 16,1%
COOTBETCTBEHHO. JKI3HECIOCOOHOCTE MMMOOMITN30BaHHBIX
B IpaHyJiax KJIETOK APOXOKel Oblia JOCTOBEPHO BBIIIIE U COC-
taBisuia 96,6; 93,3; 82,5; 56,1%. 3amopakuBaHUE IOTPYKe-
HUEM B KUJIKHH a30T BO BCEX CIydasx MPUBOIUIO K 3HAUH-
TENILHOM THOEITH KIICTOK.

ITommydeHHbI€ pe3yabTaThl CBUAETEIBCTBYIOT O BRICOKUX
KPUO3aIIUTHBIX CBOMCTBAxX Teisl albI'MHATA HATPUS MPHU
3aMOpaXHBaHUH KIICTOK APONOKEH C HU3KUMHU CKOPOCTIMH
OXJIAXKACHUA. JJOCTOBEPHO YCTaHOBIICHHEI 0OJiee BEICOKHE
TOKAa3aTeN! YKU3HECTTOCOOHOCTH MMMOOIITI30BaHHBIX B Tpa-
HyJaX KJIETOK IPOXOIKEH M0 CPaBHEHUIO C KU3HECIIOCO0-
HOCTBIO IPOXIKEH, 3aMOPOKEHHBIX B Macce Trens. Huzkue
TOKAa3aTeN! YKU3HECTOCOOHOCTH MMMOOIITI30BaHHBIX B Tpa-
HyJaX KJIETOK ITPU BBICOKUX CKOPOCTSIX OXJIXKICHUS, OUEBU/I-
HO, CBSI3aHBI C IOBPEKACHUEM T'elIeBON MATPHUIIBI.

ITony4yeHHble pe3ynbpTaThl IOMOTYT pa3padoTaTh ONTH-
MaJTbHBIE TIPOTOKOJIBI KPHOKOHCEPBUPOBAHKS KIIETOK MUKPO-
OpraHU3MOB, UMMOOMIIN30BAHHBIX B T€JIEBbIX HOCUTEISX,
pacIIMpUTh BO3MOXKHOCTH HX MPAKTUYECKOTO HCIIOIB30-
BaHUSI B Pa3IMYHBIX OMOTEXHOIOTUICCKUX MPOIIeCCaXx.

KpuoGMOROrIM

T.22,2012, Ne3

Application of immobilized yeast cells in biotechnologi-
cal industry provides a rise in profitability of the produc-
tion and quality improvement of ready product. The use of
immobilized microorganism cells in pharmaceutical and food
industries is of great interest. Low temperatures are applied
to store the microorganisms immobilized in gels. The use of
cryopreservation for these aims has been poorly studied.
The research aim was to comparatively investigate the ef-
fect of cooling regimens on free and immobilized in alginate
gels cells of Saccharomyces cerevisiae yeasts.

Experimental samples: cell suspensions, cells immobi-
lized in alginate granules and in gel mass, were frozen with
therates 1, 5, 10 and 15 deg/min down to —40°C with follow-
ing plunging into liquid nitrogen. The part of the samples
was directly plunged into liquid nitrogen. Cell viability was
assessed according Koch’s plate method. Average size of
granules was 1,200 um. Alginate granules stabilized in 0.1 M
calcium chloride solution were disintegrated in 4% EDTA
aqueous solution.

It has been found that after freezing with the rates of 1,
5,10 and 15 deg/min there were preserved correspondingly
30.5, 30.1, 17.0 and 9.7% of the cells, suspended in a dis-
tilled water. When freezing the cells immobilized in gel mass
the number of viable cells made 90.8, 74.5, 38.1 and 16.1,
correspondingly. Viability of immobilized in granules yeast
cells was statistically and significantly higher and made
96.6,93.3, 82.5 and 56.1%. Freezing by means of plunging
into liquid nitrogen in all the cases resulted in a high death
of cells.

The findings testify to high cryoprotective properties
of sodium alginate gel when freezing the yeast cells with
low cooling rates. Higher indices of viability of immobilized
in granules yeast cells if compared with the viability of yeasts
frozen in gel mass have been statistically and significantly
found. Low indices of viability of immobilized in granules
cells at high cooling rates are likely related to the damage of
gel matrix.

The findings will help to design the optimal protocols
for cryopreservation of microorganism cells immobilized in
gel carriers, to extend the possibilities of their practical use
in different biotechnological processes.
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MNMenTuam cepus CBUHe# Ta MOPOCHAT i iX B3a€EMoAis 3 aAbOymiHOM
A.A. Porosa, T.C. Atosko, C.€. TaabueHko, B.TT. CAHAOMMPCBKIM
[HcTuTYT npobaem kpiobioaorii i kpiomeanunin HAH Ykpaitm, m. Xapkis

Heart Peptides of Pigs and Piglets and Their Interaction with Albumin
L.A. Rocoza, T.S. Dyusko, S.Ye. GALCHENKO, B.P. SANDOMIRSKY

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

Bimomo, 1o TkaHMHHOCHCIHM(DIUHI MENTUIN MOXKYTh
HPOSIBJISITH BUCOKY O10JIOTIYHY aKTUBHICTB, 30KpeMa CTH-
MYITIOBATH TIpOLiecH (Pi3i0I0riuHOI Ta peraparnBHOI pereHe-
pauii. ToMmy qociiUkeHHS CKIIaay MEeNTHAHUX KOMIUIEKCIB,
OJICP’KaHMX 3 OpPraHiB TBAapWH, BAXKJIMBE JUIS BU3HAYCHHS
MeXaHi3My iX [Iil Ta CTaHIapTH3AIlil TPEnapaTiB Ha IX OCHOBI.
OudeBuIHO, 110 HA0Ip MENTHIIB MOYKE 3aJIeXKATH BiJ (i3iomno-
TIYHOTO CTaHY OpraHi3My, 30KpeMa BiJl BIKYy TBApHH.

Henrrrai kommeken cepirst cBunei (ITIKCiC) Ta HoBoHa-
pomxenux nopocst (ITIKCull) orpumyBanu 3 KpiokoHcep-
BOBaHUX 13 IIIBUJIKICTFO OXOJIOKEHHS 1 Tpaji/XB B IPUCYTHOCTI
10% ITEO-1500 ¢hparMeHTiB cepelip IUISXOM iX iHKyOanii
y dizionoriynoMy po3uunHi 60 XB Ta BUIAJICHHS TEPMOJIa0LIb-
HUX OLITKIB. MOJIeKyIIsIpHO-MacOBHI PO3IIOIiI HU3bKOMOJIE-
KYJSIPHUX (hpaKiii HenTHIHOT TPUPO/IH AOCIIJHKYBAIIM METO-
JIOM BUCOKO€()EKTUBHOI IreIbIIPOHUKAOU0T XpoMaTorpadii.
B3aemopito ekcTpakTiB 3 anbOyMiHOM BU3HAYAIHU CIIEKTPO-
(GIIyopuMETpUYHUM METOZOM Ha creKTpodryopuMerpi
«Varian Cary Eclipse». 11 BU3Hau€HHS M.M. IIETITHIIB TAKOXK
Bukopucrany npuwiag «MALDI MS Autoflex II».

3 xpomatorpam [TIKCuC ta ITKCull BunHO, 110 MOJIEKY-
JISIPHO-MACOBHUH PO3MO/LI MENTHIIB B eKCTPAKTAX 3IEKUTh
BiJl BIKY TBapuH. XapaKTepHUMHU 0COOINBOCTSIMH MOJIEKY-
JISIPHO-MaCOBOT'0 PO3IOALTY TIENTHIIB B HUX € pi3Ha KUIBKICTh
mikiB: 3 — B [IKCiiC i 6 — B [IKCull. ITpu isoMy 3araabHuM
JUTSL 000X IENTHIHUX KOMIUIEKCIB € TITBKU ONMH MK, SIKHAH
BIINIOBI A€ cepenHii M. M. 1784.

B pesynbrari Mac-CeKTPOMETPHYHOTO J1OCITIIKCHHS
MetogoM MALDI BHABNIEHO psJ CHUTBHAUX IS 000X SKC-
TPaKTIB IenTHAiB 3 M. M. 3218 £5; 5734 £5; 8454+ 518568 £ 5.
11 BusiBIIEHI e THaw crienr(ivHi s KOYKHOTO 3 TICTITH/I-
HUX KOMIUIEKCiB. OTKe, CKIaJ TOCIHiIKEHNX HEeTTHIHIX
KOMIDICKCIB TIOB’SI3aHUH 13 BIKOBHMH OCOOIIMBOCTSIMH PO3-
BUTKY CEpLIEBOTO M’5I3a i BOHH MOXYTh IPOSIBIISITH Pi3HY
010JI0TUHY aKTHBHICTb.

Takoxx Oynu omepkaHi cuekTpu (ryopecueHilii Ta
cuaxponHi cnektpu [TIKCuC i [TKCull. BeranosneHo, 1o
HETTHIH, K1 BXOJSTb JI0 CKJIJy KOMILJICKCIB, 3B’ SI3YOThCS
3 aJIb0yMIHOM CHpPOBATKH KPOBi. J{oCIiIKEHHSI, TPOBEICHI
3 BUKOPHCTaHHSIM anbOymiHcnenngpiyHoro 3ouaa K-35,
TIOKa3aJI, 10 KBAHTOBMH BHXiJ (hiTyopeciieHnii b0ro 30H1a
B EKCTpaKTaX y JACKiIbKa pa3iB HIKYE, HIXK B PO3UHHI aJTb-
OyMiHy a00 B CHPOBATIIi KPOBI i ()aKTUIHO TaKUH XKe, K B
OyhepHOMY PO3UYMHI.

TurpyBaHHS IENTUAHIX KOMIUTIEKCIB 30H10M K-35 BUsIB-
JISI€ BIIMIHHOCTI B 1X 3B’SI3yIOUMX BJIACTHBOCTSIX. BcTaHoB-
JeHn#H ePeKT MPOSIBIISIETHCS TAKOXK [TPU TUTPYBAaHHI KOMII-
JIEKCaMU CHPOBATKH KPOBI 200 po34KHY alibOyMiHY, 10 SKHUX
OyB 3a31aJIeriah J0JaHui (IyOpECICHTHUI 30H]T,

KpuoGMOROrIM

T.22,2012, Ne3

It is known that tissue specific peptides can manifest a
high biological activity, in particular stimulate the processes
of physiological and reparative regeneration. Therefore the
studies of composition of peptide complexes derived from
the animal organs are important for revealing the mecha-
nisms of their effect and standardizing of the preparations
based on them. The peptide composition is evidently depen-
dent on physiological state of an organism, in particular on
animal’s age.

Pig heart peptide complexes (PHPC) and those of new-
born piglets (NPHPC) were obtained from cryopreserved
with the cooling rate of 1 deg/min in presence of 10% PEO-
1500 heart fragments. To do this the fragments were incuba-
ted in physiological solution for 60 min and then thermo-
labile proteins were removed. Molecular mass distribution
of low molecular fractions of peptide origin was studied by
the method of highly effective gel-penetrating chromato-
graphy. The interaction of extracts with albumin was found
by spectrofluorimetric method with Varian Cary Eclipse
spectrofluorimeter. To find the peptide molcular mass we
also used MALDI MS Autoflex Il device.

The chromatograms of PHPC and NPHPC show that
molecular mass distribution of peptides in extracts depends
on animal’s age. The characteristic features of molecular
mass distribution of peptides in them are the different num-
bers of peaks: 3 in PHPC and 6 in NPHPC. Herewith a common
one for both peptide complexes is just only one peak, refer-
red to average molecular mass 1784.

As a result of mass spectrometric study by means of
MALDI there were revealed some common peptides in both
extracts with molecular mass of 3.218 £5;5.734+5;8.454 £ 5
and 8.568 + 5. Other revealed peptides were specific for
each for peptide complexes. Thus, composition of the stu-
died peptide complexes is specific to age peculiarities of
the development of heart muscle and they may manifest
different biological activity.

As well there were obtained the fluorescent and syn-
chronous spectra for PHPC and NPHPC. It has been found
that peptides being the part of the complexes bind with
albumin of blood serum. Investigations performed with the
albumin specific probe K-35 have shown that quantum yield
of this probe fluorescence in the extracts was several times
lower if compared with those in the solution of albumin or
blood serum and actually was the same as in buffer solution.

Titration of peptide complexes with K-35 probe reveals
the differences in their binding properties. The established
fact is also manifested during titration with the complexes
of blood serum or albumin solution to which the fluorescent
probe was pre-added.
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I¢hekTUBHOCTL MCMOAL30OBAHUSI KPMOKOHCEPBUPOBAHHBIX U AMO(UAMZUPOBAHHBIX
rernaTtounMToB Npu OCTPOK NEYEHOUYHOW HEAOCTATOUYHOCTU
H.TM.Cvybe0TA, E.E.MAKAWOBA, T1.I1.TTAWMHCKNA
XapbKOBCKUIA HAUMOHAaAbHbIA rieaarorndeckmii yunsepcuteT umenn [.C. CkoBopoAab
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaurbl, r. Xapbkos
Efficiency of Application of Cryopreserved and Frozen-Dried
Hepatocytes at Acute Hepatic Insufficiency
N.P. SusBoTta, E.E. MakAsHOVA, P.P. PASHINSKIY
G.S. Skovoroda Kharkov National Pedagogical University, Kharkov

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

B nociennue ropl KIMHUYECKON TPAKTUKON JICUEHHUS
psaa MaToJIOTMYECKUX COCTOSHUI OpraHu3Ma, B YaCTHOCTH
OCTpO#i MEYEHOYHOMN HEJOCTATOUHOCTH, TOATBEPIKIACHA (-
(EeKTHBHOCTh TPUMEHEHHSI KJIETOYHO-TKAHEBOW Teparuu
IpernapaTtaMy, BbIICIEHHBIMU U3 KJICTOK M TKaHEH paHHUX
CPOKOB pa3BUTH. Takue nmpemnaparsl UMEIOT BBIpa)KEHHOE
AHTHOKCHJIAHTHOE, OMOCTUMYITUPYIOIIee IeHCTBHE, HU3KYIO
UMMYHOT'€HHOCTb. BMecTe ¢ TeM 0coObeHHOCTH U 9 PEeKTHB-
HOCTh HCIIOJIb30BaHMS, a TAK)KE MEXaHNU3M JCHCTBUS IpU
MATOJIOTHYECKUX COCTOSIHUAX, CBSI3aHHBIX C OCTPBIMH Hapy-
HICHISIMHU (DYHKIMY IICYCHH, B HACTOSIIIEE BPeMs BO MHOTOM
OCTaIOTCSI HE BEISICHEHHBIMHU.

B skcniepuMenTax, BEITOTHEHHBIX Ha 4-MECSUHBIX KPbI-
cax-camriax Juaun Bucrap maccoii 200,0-250,0 1, Mmonenupo-
BaJIM OCTPYIO EYEHOUYHYIO U IIOJIMOPTaHHYIO HEJ0CTaTOd-
HOCTH METOZIOM IIEPEBA3KH IeNaToAyOJCHATBHOM CBSI3KH Ha
60 MuH cpokoM Ha -3 CyTOK WM MEpeBA3KO KeTIHOTO
IPOTOKA M IEYCHOYHOH apTepun Ha 5—9 cyTok. [TokazaHo,
410 MOPG O YHKITHOHAIBHBIC U JTA00PATOPHBIC U3MEHEHHSI
3aBHCAT OT JUTUTEIBHOCTH XKEITyXU, CKOPOCTH BOCCTAHOB-
JICHUS XKETYEOTTOKA. BEKMBAEMOCTh JKUBOTHBIX C JKEITYXOM
npu ocTpoit 30-MHHYTHOI M HOCTENEHHO HapacTarolien
3-cyTo4yHOU HieMuu neuenu cocrasisiia 100%, Torma kak
MOCTI€ CHATHUS IUTaTyphl IpH 60-MUHYTHOM OCTPOH U 5-Cy-
TOYHOM NoCcTeneHHoH niemun — 71,4%, a ipu 7-CyTO4HOM —
42,9%. Octpas 3-cyTouHas ¥ MPOJIOHTHUpOBaHHAs 1-CyTOU-
Hast )KenTyxa conpoBoxaanuchk 100%-ii neTanbHOCTBIO.

Beenenue kpbicam muoduiinsupoBanHbix (JII) wim kpro-
koHcepBupoBaHHBIX (KI') renaronuToB nedeHn HOBOPOX-
JICHHBIX TIOPOCST, 0COOEHHO MPU UX COYETAaHHOM HCIIONb30-
BaHHH, ITOKA3aJI0 BEIPAXKEHHYIO CITIOCOOHOCTH K IETOKCHKA-
IIUH, UMMYHOCTHMYIHUpYIOIIee, IMMYHOMOIYJIHPYIOIIee,
opraHo3ameniaroIee, aHTHOKCHIaHTHOe felicTBre. OHU Tak-
K€ OKa3bIBaJIM aHTUITUTOIUTHUECKII, MEMOpaHOCTaOMITH-
3upyroumi 3P EKThI, KOPPEKTHPOBAIN TUTMEHTOCHHTE3H-
pyIoIyIo, JIUIUA000OMEHHYIO U OETOKCHHTE3UPYIOIIYIO
¢byHkunu. OcoOeHHO BBIpaXKEHA OPraHO3aMECTHTEIbHAS
¢yskuus y KT, 0 yem CBHIETENbCTBOBAIN YBEINUYEHHUE MOKa-
3aTeNiell aHTMOKCHIAHTHOM 3auThI B 1,5 pa3a, CHI)KEeHHe
nokaszaTesieil MepeKuCHOr0 OKUCIICHHUS JIUITUIOB B 2 pasa,
OounupyOrHa 1 TpaHcamuHa3 B 1,5 pasa.

IIpu 3KCIepUMEHTANIBHOM KEJITYXE CO CHATUEM JIUTATy-
pBI BBeICHHE KpbIcaM codeTaHHBIX npemnaparos KI' u JIT'
HO3BOJISIET Ha 3 CYTKU COXPAaHUTh (YHKIIMOHAIIBHBIN pe3epB
nedeHu. [Ipu nonmopranHoit HeOCTaTOUHOCTH (9-€ CyTKH
JKENTYXH) KOMOMHALIMS MPernapaToB MO3BOJINIA BbI-KUTh
83,4% sKcriepUMEeHTaIbHBIX KHBOTHBIX.

[TomyueHHBIE TOOKUTEIBHBIE PE3YNBTAThl AAI0T BO3-
MO>KHOCTB NTPOJOJDKUTE MCCIIEIOBAHNS B TAHHOM HaIlPaB-
JICHUH.

KproGUOROrAM

T. 22,2012, Ne3

Recently the clinical practice of treating some patholo-
gical states of an organism, in particular acute hepatic
insufficiency, confirmed the efficiency of cell and tissue
therapy application using the preparations from cells and
tissues of early gestation terms. These preparations possess
manifested antioxidant, bio-stimulating effect, and low immu-
nogeneity. Along with this the peculiarities and efficiency
of the application as well as acting mechanisms at patho-
logical states, related to acute disorders of liver function
nowadays have been mainly non-elucidated.

In the experiments performed in 4-month-old Wistar male
rats of 200—250g there was modeled acute hepatic and poly-
organ insufficiency by vertical ligation of hepatoduodenal
ligament for 1-2-3 days or ligation of bile duct and hepatic
artery for 5-9 days. It has been shown that morphofunc-
tional and laboratory changes depend on jaundice duration,
and recovery of bile outflux rate. The survival of animals
with jaundice at acute 30 min-long liver ischemia and
gradually aggravating 3 day-long one made 100%, while af-
ter ligation removal under 60 min-long acute and 5 day-long
gradual ischemia it was 71.4% and under 7 day-long one
this was 42.9%. Acute 3 day-long and prolonged 24 hr-long
jaundice was accompanied with 100% lethality.

Administration to rats of frozen-dried (FDH) or cryopre-
served hepatocytes (CH) of newborn piglet liver especially
their combined application had shown a manifested ability
to detoxication, immune stimulating, immune modulating,
organ substituting, antioxidant effects. They also rendered
anticytolytic, membrane stabilizing effects, corrected pig-
ment synthesizing, lipid exchange and protein synthesizing
functions. There was especially manifested organ substi-
tuting function by CH that was confirmed with the rise in
the indices of antioxidant defence in 1.5 times, reduction of
the indices of lipid peroxidation twice, bilirubin and trans-
aminases in 1.5 times.

At experimental jaundice with ligation removal the
administration to rats of the combined preparations of CH
and LH enables to preserve a functional reserve of the liver
to 3" day. At polyorgan insufficiency (9 days of jaundice)
the combination of preparations allowed the survival of
83.4% of experimental animals.

The obtained positive results allow the possibility of
continuing the studies in this direction.
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BAusiHMe nyTpecuMHa M TOMOKApHO3MHA Ha aKTUBHOCTb aMMHOTpaHcepas
OOABLIMX MOAYIIAPUIA MO3Ta KpbIC NMPU TAYOOKOW runotepmun
A.Y. YepkecoBa, A.H. PasaaaHoBA, M.C. MEMAAHOB
AarectaHCKuii roCyAapCTBEHHbIA yHMBEpcUTeT, . Maxadkana
Effect of Putrescine and Homocarnosine on Activity of Aminotransferases
of Rat Cerebral Hemispheres under Deep Hypothermia

D.U. CHEerkesovA, A.N. RABADANOVA, |.S. MEYLANOV
Dagestan State University, Makhachkala, Russia

[IpumeHeHne NCKYCCTBEHHON THIIOTEPMUH B PA3TUYHBIX
00JTaCTSIX METUIIMHBI C [EITBI0 MTOJaBICHHIS OOMEHHBIX TIPO-
LIECCOB MPU MHOTUX XUPYPTUUECKUX H TEPATICBTUICCKIX BME-
[IaTeNECTBAX TPEOYET CHIDKCHUS PUCKA Pa3BUTHUS THIIOTEP-
MHYECKOH MaTOIOTHH Ha OPTaHU3MEHHOM U MOJICKYIISIPHOM
YPOBH:X. B 3T0M CBA3U IOUCK CPEACTB KOPPEKLIUU HETATUB-
HBIX [1OCJIEACTBUM THUIIOTEPMUU SBJISIETCS BaXKHOM 3a7aueit
COBPEMEHHON MEIUIIMHBI M OKCIIEPUMEHTAIBHON OMOJIOTHH.
HHTepec B 3TOM IJ1aHE MPEICTABISAIOT €CTECTBEHHBIC MOY-
JIATOPBI OOMEHHBIX IPOIECCOB — MOJIMAMUH IMYTPECUUH U
HEeHpoIenTna roMOKapHO3UH. DTH HelpocenupuiecKe
KOMITOHCHTHI METa0OJTIYECKH B3aUMOCBSI3aHbI MEXITy CO00#
Y TIPOSIBIISIIOT aHTUCTPECCOPHOE ISHCTBUE IPH MHOTUX TTaTO-
JIOTUYeCcKUX cocTosTHUSX. [TokazaHo, 9To MX conepkaHue 3Ha-
YUTETHHO U3MEHSCTCS P TUTIOTEPMUU U 3UMHEH CITTIKE.

BaxHast poib B KOMIUIEKCHOH peaKIny OpraHu3Ma Ipu
Pa3BUTHH MATOJIOTHH IPHHAUISKUT aMUHOTpaHC(hepa3HbIM
peakuusaM, KOTOpbIE XapaKTePH3YIOTCs 3HAYUTEIBHOMH J1a-
OWIBHOCTHIO. AJIaHWH- U acmapTaTaMHHOTpaHChepas3bl
(AnT, AcT) yuacTBYIOT B CONPSDKEHUH YHEPTETUUECKOTO U
aMUHOKHUCJIOTHOTO OOMeHa B TKaHsX. CHHTE3 HeHpOoTpaHc-
MHUTTEPOB (IITyTamara, acraprara) ooecrneunBaer AcT mo3-
ra, AnT npuHIMAaeT yJacTHe B POIECcCcax MIFOKOHEOTeHE3a.

[enbro HAIIX UCCIIEOBAHIIA OBLIO H3YYCHHUE BIMSTHAS
MyTpecLHHA U TOMOKapHO3MHa Ha akTUBHOCTh AnT u AcT
B OOJTBIIVIX MTOTYTIIAPHSX MO3Ta KPBIC IIPH TITyOOKOH TUTIOTEp-
mui (20°C), TpoIOHTHPOBaHHOH B TeueHue 1 4.

Pe3yneTaThl mokaza, 9To BHY TPHOPIOIIIMHHOE BBEICHIC
nytpecuuna (1mr/100 r maccsl Tena) 3a 30 MuH J10 ieKanuTa-
IIUH KHBOTHOTO IIPY HOPMOTEPMHH CHUKAET aKTUBHOCTh
AcT u AnT na 7 u 13% cooTBeTcTBeHHO. BBegenne romo-
kapHo3uHa (1mr/100 r Macchl Tena) He BAMSET Ha AKTHBHOCTh
AnT u okaspIBaeT cnabo Moayupyomee Aeiicteue Ha AcT,
HE3HAYUTEIhHO CHUXKasl (Ha 6%) aKTUBHOCTH (hepMEHTA.

[pu riryOOKOH THIIOTEPMUU KPBIC N3MCHEHHSI aKTHBHOC-
TH aMHUHOTpaHCc(epa3 HOCAT pa3HOHAIPABICHHBIN Xapak-
tep: AcT camxkaercst (Ha 11%), a AnT Bo3pactaer (Ha 19%).
[Ipu runotepMuu KpeIc Ha (HOHE MyTPECIMHA CHIDKCHUEC
akTrBHOCTH AcT MpOUCXOMT B MEHBIIIEH cTeneHu (Ha 5%),
a aKTUBHOCTH AT TIpH 3TOM HE OTJIMYAETCsI OT HHTAKTHBIX
JKHBOTHBIX. | OMOKapHO3MH OKa3bIBAaeT CXOIHOE C Iy TPECLH-
HOM BJIMSHUE Ha aKTUBHOCTH ACT Npu rUmoTepMun: akTHB-
HOCTb (hepMeHTa CHIDKaeTcs Ha 6%, a aktuBHOCTh AnT noc-
TOBEPHO HE OTINYAJIach OT TAKOBOM Y )KUBOTHBIX IIPH THIIO-
TepMuUH 63 MpeIBapUTENFHOI0 BBEJICHNS TOMOKApHO3HHA.

Ha ocHOBaHUM MTOTyYEHHBIX PE3YJIETATOB MOXHO CJie-
JaTh 3aKITF0UYCHHE, YTO Iy TPECIIUH B OOIIBIICH CTEIICHH, YeM
TOMOKApPHO3WH, OKa3bIBACT BIUSIHNEC Ha aKTUBHOCTH aMUHO-
TpaHc(epas Mpr HOPMOTSPMHUH U IPEIOTBPAIIACT CYIIECT-
BEHHBIC CABUTH aKTUBHOCTH ()EPMEHTOB IPH THITIOTCPMHHU.

KpuoGMOROrIM

T.22,2012, Ne3

Use of artificial hypothermia in various fields of medicine
to suppress metabolic processes in many surgical and thera-
peutic interventions requires a reduction of hypothermic
pathology risk at organism and molecular levels. Herewith
searching the means to correct negative hypothermia effects
is an important task of current medicine and experimental
biology. Natural modulators of metabolism, polyamine put-
rescine and neuropeptide homocarnosine, are of interest.
These neurospecific components are metabolically interrela-
ted and manifest antistress effect in many pathological
states. It is shown that their content is significantly changed
during hypothermia and hibernation.

Important role in complex response of an organism du-
ring development of pathology belongs to aminotransferase
reactions, characterized by considerable lability. Alanine
and aspartate aminotransferases (AlT, AsT) have been in-
volved in the coupling of energy and amino acid metabolism
in tissues. Brain AsT provides a synthesis of neurotrans-
mitters (glutamate, aspartate), AIT takes part in gluconeo-
genesis.

The research aim was to study the effect of putrescine
and homocarnosine on AIT and AsT activity in the cerebral
hemispheres of rat brain with deep hypothermia (20°C), pro-
longed for 1 hr.

The results showed that intraperitoneal administration
of putrescine (1mg/100 g body weight) for 30 min prior to
animal decapitation during normothermia reduced activity
of AsT and AIT by 7 and 13%, respectively. Administration
of homocarnosine (1mg/100g body weight) did not affect
the activity of AIT and was of low modulating effect on
AsT, insignificantly decreasing (by 6%) enzyme activity.

Under deep hypothermia in rats the changes of transami-
nases activity are multidirectional: AsT is reduced (by 11%),
and AlT is increased (by 19%). During hypothermia in rats
with putrescine introduction the decrease of AsT activity
occurs in lesser extent (by 5%), and AIT one does not differ
from intact animals. Homocarnosine has a similar effect with
putrescine on AsT activity during hypothermia: enzyme
activity is reduced by 6%, and AIT activity does not signi-
ficantly differ from its activity in animals during hypothermia
without previous administration of homocarnosine.

Basing on the obtained results, we can conclude that
putrescine in a greater extent than homocarnosine affects
activity of aminotransferases at normotherapy and prevents
significant changes of enzyme activity during hypothermia.
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BAusiHne 3amopakmBaHusi Ha aare3uBHble cBoiictBa Escherichia coli M17
A.E. WatmroBa, M.TT. BoicekaHueB O.B. KyAOKOLIEBA
MHCTUTYT npobaem Kpnobuorormmu mu kpmomesnumHsl HAH Ykpaurbl, r. Xapbkos

Effect of Freezing on Adhesive Properties of Escherichia coli M17
L.E. SHATILOVA, |.P. VYSEKANTSEYV, O.V. KUDOKOTSEVA

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

B xoMIekcHoO# Tepanuu aucOno3a KAIIeYHHKa U IPU
JICUCHUU XPOHUYECKUX KUIICYHBIX HHPEKIIHUH 1 OaKTepHO-
HOCHUTEJBCTBA Y PEKOHBAJICCIICHTOB IIPUMEHSIOT TPOOHOTH-
YyecKue Ipenaparsl Ha OCHOBE Pa3IMYHBIX MUKPOOPTaHH3-
MOB, B TOM uucIie bakTepuit Escherichia coli. B HacTosmee
BpeMs MPOOHOTHIECKUE IIpenaparsl, cojxepxamme E. coli,
TIPOM3BOJIAT KAK ITPABUJIO HA OCHOBE INTaMMOB E. coli M17,
«Nissle 1917». Takxe IpOBOAAT CKPUHUHT HOBBIX IITAMMOB
OakTepHii, OTBEUAIOLINX BO3POCIIMM TPEOOBaHMUSM K OaKTe-
puiinbeIM npenapaTtaM. HTEHCUBHO pa3BUBAIOTCS TEXHOJIO-
MU IIPOU3BOJICTBA 2y TOTPOOUOTHYECKUX TaMMOB. Cpen
KOMILJIEKca OMOJIOTHYECKHUX XapaKTEePUCTHUK, [0 KOTOPBIM
HPOBOAAT OTOOP MPOOUOTUUECKUX ITAMMOB MHKpPOOpra-
HHU3MOB, O/IHUM M3 KJIFOYEBBIX ITPU3HAKOB SIBJISETCS ajre-
3MBHAsI aKTHBHOCTH, O0eCIieyrBaromasi HOpMUPOBAHUE KO-
JIOHU3AIIMOHHON PE3UCTEHTHOCTH MaKpOOpTraHu3Ma.

Jns xpanenns mraMMoB E. coli, BEIIIEIICHHBIX U3 Pa3iIid-
HBIX OMOTOIIOB, YaCTO UCTIOIB3YIOT KPHOKOHCEPBUPOBAHHE.
BrmsiHne kprokoHCEpPBUPOBAHMS Ha TOBEPXHOCTHBIE CTPYK-
TYpBI OaKTEpUANIBHBIX KIIETOK, YYaCTBYIOIINE B CIOXKHBIX
IIPOIIECCax aJire3nt, N3yu4eHOo Majlo.

B pabore u3y4anu >Kku3HeCIIOCOOHOCTh U aATe3UBHYIO
aKTUBHOCTH OaKTEepHAIBHBIX KIIETOK E. coli M 17 mociie kpro-
KOHCEPBHPOBAHHUS B PA3JINYHBIX CpelaX — POCTOBOM cpesie
M9, 5%-Mm pactBope JIMCO, 1 u 2%-x pacTBOpax ajibruHaTa
HaTpus. OOGpa3Ilbl 3aMOPAKUBAITU TIOTPYKEHHUEM KPHOIIPO-
6upku «Nuncy» B )KUAKHH a30T.

MakcnmabHOE KOJINYECTBO KU3HECTIOCOOHBIX KIICTOK
HaOJIfofany mocie 3aMopakuBaHus B 5%-M pacTBope
JMCO (75 %). B ocTanbHBIX 00pa3iax xKHU3HECIIOCOOHOCTh
OblTa I0CTOBEPHO HIDKE, JOCTUTasi MUHUMYyMa B cpene MO.

Cpenumii nokazarens aaresuu (CITA) Gakrepuii K SHTEpO-
UTaM OeNbIX JJa00PaTOPHBIX MBIIIEH IT0CIIe KPHOKOHCEPBH-
poBaHMs BO Bcex oOpasiax ObLI HIDKE IO CPAaBHEHHIO C
koHTposieM. 3Hauerns CIIA mocie KpuoKoOHCEPBUPOBAHUS
B 3aBHCHMOCTH OT KPHOKOHCEPBUPYIOIIEH Cpebl CHUXKA-
JIMCh TI0 pAny: cpeaa M9, 1- u 2%-ii pacTBOpHI ajbruHaTa
Hatpus, 5%-ii pactBop IMCO.

[omyueHHBIe pe3ynbTaThl CBUACTENBCTBYIOT O PA3TIHIMAX
B KPHOTIOBPEKICHUSIX CTPYKTYP KIeTOK E. coli, 3aMopoxeH-
HBIX B Pa3JIMYHBIX KPHOKOHCEPBUPYIOMMX cpenax. Ecim
JIeTaJbHbIE TOBPEXICHHUS KIETOK OBUIM MHHUMAaJIbHBIMH
IIPU UX 3aMopaxuBaHuu B 5%-M pactBope IMCO, To kpHo-
TTOBPEXKACHUS MIIEH, N3MEHEHHUS] apXUTEKTOHUKH OCITKOB
1 JIUITIOTIOJINCAXapUI0B HApYXKHOW MeMOpaHbI ObIIIM MaKCH-
MaJIbHBIMH TIPH COXPAaHEHUH KU3HECTIOCOOHOCTH KIIETOK.
Crnenyet oOpaTUTh BHUMaHHE Ha KPHO3AIUTHBIC CBOHCTBA
aJIBI'MHATa HAaTPHsL, 00eCTIeYNBAIOIINE OTHOCUTEIIEHO BBICO-
K€ TI0Ka3aTelH )KU3HECTIOCOOHOCTH U a[ire3UBHOM aKTHB-
HOCTH OaKTepHii ociie 3aMOpakUBaHUA-OTOTPEBA.

KpUoGMOnor MM

T. 22,2012, Ne3

Probiotic preparations based on different microorgan-
isms including bacteria Escherichia coli are used in com-
bined therapy of bowel dysbiosis and treatment of chronic
bowel infections and bacteria carriers in survivors. Nowa-
days probiotic preparations containing E. coli are produced
commonly on the base of strains E. coli M17 Nissle 1917.
Screening of new bacteria strains matching the increased
requirements to bacteria preparations is performed. The pro-
duction technologies of autoprobiotic strains are intensively
developed. Within the complex of biological characteris-
tics, according to which the selection of microorganisms
probiotic strains is performed, one of the essential features
is an adhesive activity providing the formation of coloniza-
tion resistance of macroorganism.

Cryopreservation is often used for storage of E. coli
strains isolated from different probiotics. Cryopreservation
effect on surface structures of bacterial cells participating
in complicated adhesion processes has been studied insuf-
ficiently.

In the work we studied the viability and adhesive activ-
ity of bacterial cells E. coli M17 after cryopreservation in
different media, growth medium M9, 5% DMSO solution, 1
and 2% sodium alginate solutions. The samples were fro-
zen by plunging the Nunc cryovial into liquid nitrogen.

Maximal number of viable cells was observed after freez-
ing in 5% DMSO solution (75%). In other samples the vi-
ability was significantly lower achieving the minimum in
medium M9.

Average adhesion index (AAI) of bacteria to the entero-
cytes of laboratory white rats after cryopreservation in all
the samples was lower if compared to the control. Indices
of AAI after cryopreservation depending on cryopreser-
vation medium decreased in the range: medium M9, 1 and
2% sodium alginate solutions, 5% DMSO solution.

The obtained results testify to the differences of cryoda-
mages in the structures of E. coli cells frozen-thawed in
various cryopreservation media. Lethal damages of cells
were minimal after freeze-thawing in 5% DMSO solution,
however, the cryodamages of pili, changes of protein and
external membrane lipopolyssacharides’ architectonics were
maximal even then the cell viability was preserved. The at-
tention should be paid to cryoprotective properties of so-
dium alginate providing the relatively high indices of vi-
ability and adhesive activity of bacteria after freeze-thaw-
ing.
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CpaBHMTeAbHDI aHAAU3 YCTOMYMBOCTM KAETOUHbIX
KYALTYP K Pa3AMYHbIM YCAOBUSIM 3aMOPO3KHU
M.H. WeTtBmH, E.A. @urcosa, T.H. IMputdnba, M.A. CYETUHA, P.A. TTOAYEPHSIEBA
OIroyY «HWW Bupycorormn um. A.M. ViBaHoBckoro» Mun3sapascoupa3ssutns Poccun, r. Mocksa
Comparative Analysis of Cell Culture Resistance to Different Freezing Conditions
M.N. ScHeTviN, E.L. FiIrsova, T.N. PrRITCHINA, [.A. SUYETINA, R.YA. PODCHERNYAEVA

D.l. Ivanovsky R&D Institute of Virology of the Ministry of Health
and Social Development of the Russian Federation, Moscow, Russia

Cy1mecTBeHHBIM aCIIEKTOM KPHOKOHCEPBUPOBAHHMS KIIe-
TOYHBIX KYJIBTYD SIBIISIETCS] COXpaHEHNE KM3HECIIOCOOHOCTH
KJIETOK MOCJIE Pa3MOPaXKUBAHUS. DTO IOCTUTAETCs 32 CHET
MHHHMH3A11U 00pa30BaHKs BHYTPUKICTOYHBIX KPUCTAILIOB
JIBJa W MPeNoTBpaIieHuss 00pa3oBaHUs 04aroB KOHIICHT-
PpHUpOBaHHBIX coneil. OHaKko IpUMEHEHHE KPUOIIPOTEKTOPOB
THIIA IIULEPHHA B BHICOKHX KOHIEHTPAIUSIX, TOKCHYHBIX IS
KJIETOK, BO MHOTOM MEIIIAeT COXPAaHEHUIO UX KHU3HECTI0CO0-
HocTu. Kpome Toro, XpaHeHHEe 3aMOPOKEHHBIX KJIETOK B
KHUIKOM a30Te pH —1 96°C TpedyeT crenuaabHIX METOIOB
TPaHCIIOPTHPOBKH U JICKOHCEPBALINH.

[enbto naHHON PaOOTHI SIBISIOCH M3Y4YEHHE KU3HECTIO-
COOHOCTH /IByX IEPEBUBAEMBIX KJIETOUHBIX JTMHHUH: KICTOK
MTOYKH apUKaHCKOHN 3eJIeHOH MapThIIKH (Vero) u KIETOK
nerkoro sMOpuona yenoseka (JIOU) npu pa3nnaHbIX ycio-
BUSIX 3aMOPO3KH.

Knerku Vero u JI9Y nocine cTaHAapTHOTO BBIpAIIBAHHS
B KYJBTYpaJIbHBIX (DTaKOHAX U CHATHUS paCTBOPOM BEPCEH-
TPHUIICHHA TOMELIAIM B CTAaHAAPTHYIO Cpenay AJsi KpHo-
KOHCEPBHUPOBaHMUS C Hcnonb3oBaHueM 10% rmmnepuna u 6e3
Hero. 1151 3aMopaKMBaHUsl KIIETOK ObLI HCIIOJIb30BaH X0JI0-
JbHEK (—20°C) ¥ mporpaMMHBIH 3aMopaskuBaTelb «Mini-
cool 40 PC». O xxusHecrocoOHOCTH KIIETOK (%6) CYIIHIIH € T10-
MOIIIBIO UX TTOficyeTa B kKamepe [opsieBa 1 1o oKpacke TpHrma-
HOBBIM CHHHM. [lo/icHeT KIICTOK MPOBOAMIIN €KEYACHO B Te-
YEeHHE MEPBhIX 6 4acoB.

Hamwu 6b110 IOKa3aHo, 9to nocine npumerenust 10% mm-
[[eprHa B Ka4eCTBE KPHOIMPOTEKTOpa >KU3HECIIOCOOHOCTh
kietok mpu —20°C coxpansnack Ha ypoBHe 90—98% Ha mpo-
TSDKEHHH BCEro BpeMeHu HaOmoneHust. bes ruiepuHa yepes
3 9 )KU3HECIIOCOOHOCTH KIETOK Vero CHMXKajiach oT 76 1o
30%, a kierok JI9U — ot 90 10 20%. CriycTs 3 4 HaxoX-
nerus kietok npu —20°C Habmronanack rubenns obenx Kie-
TOYHBIX JIMHUH.

[Tpu xpanennu B xuaKoM azore (—196°C) uepes 6 9 xu3-
HECIIOCOOHOCTD KIIETOK COXPAHSCTCS IPH KPHOKOHCEPBALIMN
¢ 10% rmunepuHoM Kak y Vero (93%), Tak u y kietok JIOU
(95%). Be3 mobaBneHUs TIIUIIEPUHA YKE TTOCIIE 3 U )KHU3HE-
CIOCOOHOCTH KIIETOK Vero cHinkaeTcs 1o 70%, a uepe3 64
oHa cocrtanisieT 60%. Toraa kak y kierok JI9U 6e3 mmiepu-
Ha yXe depe3 3 4 )KU3HECTIOCOOHOCTh PEe3KO CHUXKAETCS U
cocTaBisieT ToIbKo 10%.

CrnenoBatenbHO, H3y9eHHbIE IepeBUBAaEMbIE KJIETOYHBIC
JUHUH pa3IugHoro npoucxoxaeHus (Vero u JIDY) ortnu-
YarOTCsI IO CBOEH YyBCTBUTEIIBHOCTH K YCIOBHSM 3aMoOpa-
KHMBAHUS, U 715l KOHCEPBALIMH B XKUAKOM a30Te KiteTok JIOU
HeoOxogumo npuMeHITh 10% mmmepus. s gexoHcep-
BalMK 00€HX KIETOYHBIX JIMHUH BO3MOXKHO XpaHEHHE UX TIPH
temrieparype —20°C He 6oriee 2 1 10 TTOCIIEAYIOLIETo MacCH-
pOBaHHSI.

np06ne|v|b|
Kpmoﬁmonoruu
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Important aspect in cell culture cryopreservation is to
preserve post-thaw cell viability. This is achieved by mini-
mizing the formation of intracellular ice crystals and preven-
ting that of foci of the concentrated salts. However, the ap-
plication of cryoprotectants such as glycerol in high con-
centrations, being toxic for cells, does not provide the comp-
lete preservation of viability. In addition, the storage of fro-
zen cells in liquid nitrogen at —196°C requires a special
technique for transportation and thawing.

This research was targeted to study the viability of two
inoculated cell lines: the cells of African green monkey kid-
ney (Vero) and human embryonic lung cells (HEL) after
application of various freezing conditions.

The Vero and HEL cells after the standard culturing in
cultural flasks and detaching by versene-trypsin solution
were placed into the standard medium for cryopreservation
with 10% glycerol and the medium without glycerol. For
cell freezing we used refrigerator with —20°C and a prog-
rammable freezer Minicool 40 PC. The cells viability (%)
was assessed by counting in Goryaev’s chamber of cells
non-stained with trypan blue. Cells were counted every
hour within the first 6 hrs of storage.

We demonstrated that when using 10% glycerol as
a cryoprotectant, the cell viability at —20°C remained at 90—
98% level within the whole observation time. Without gly-
cerol in 3 hrs of storage the Vero and HEL cell viability
reduced from 76 to 30 and from 90 to 20%, correspondingly.
After cell storage at —20°C we observed a death of both cell
lines in 3 hours.

After storage in liquid nitrogen (—196°C) during 6 hrs
the cell viability was preserved if the cells were cryopre-
served in media with 10% glycerol both in case of Vero
(93%) and HEL (95%) cells. Without glycerol already in 3 hrs
the Vero cell viability decreased down to 70%, and after 6
hours it made 60%. HEL cell viability sharply decreased
and made only 10% in 3 hrs if cells were stored without gly-
cerol.

Consequently, the studied inoculated cell lines (Vero
and HEL) differ by their sensitivity to freezing conditions.
HEL cell preservation into liquid nitrogen is provided in the
case of application of 10% glycerol. During thawing of both
cell lines it is possible to store them at —20°C for up to
2 hours prior to following passage.
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I heKTUBHOCTL NMPUMEHEHUS] MYALTUIIOTEHTHbIX ME3EHXMMAAbHbIX CTPOMAAbHbIX KAETOK
Npu AereHepaTMBHO-AUCTPO(PMUECKOM MOBPEXAEHUM MEKMNO3BOHKOBBIX AUCKOB Yy KPbIC
M.C. OxT1A, H.A. BOAKOBA
UHcTutyT npobrem kpuobuorormmn m kpuomesnumHsl HAH Ykpaunbl, r. Xapbkos
Efficiency of Application of Multipotent Mesenchymal Stromal Cells During
Degenerative and Dystrophic Lesion of Intervertebral Discs of Rats
M.S. YukHTA, N.A.VOLKOVA

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

CoBpeMeHHOE pa3BUTHE KJIETOYHOI OHMOIOTHH CAETaIo
KJIETKY HE TOJIBKO ITIABHBIM OOBEKTOM BO3/IEHCTBUI, HO 1
CpeICTBOM JIeUeHHsI psiaa 3a0oneBanuii. MeTo/1bI KIIeTOYHON
TEpaIMH JIOBOJIFHO aKTHBHO BHEPSIOTCS U C IEIIBIO pere-
Hepauuu xpsuieBoi TkaHu. Haium ucciegoBanus Hamnpas-
JIeHBI Ha u3y4deHue 3 (HEeKTUBHOCTH BBEICHUS CYCIICH3UU
MYJIBTUIIOTEHTHBIX ME3CHXUMAIBHBIX CTPOMAJIBHBIX KIIETOK
(MCK) nipu rereHeparuBHO-IUCTPO(GUIECKOM MTOBPEKIL-
HUM XPAIIEBOI TKAHU MEXKIO3BOHKOBBIX TUCKOB (MIT]]).

Jns MozienupoBaHyA AeTeHepaTUBHBIX M3MEHEHHUI ObLIa
HCIIOJIb30BaHa KOMIIPECCHOHHAsI MOJIEIb HMOBPEXKIACHUS
CcVI-VII na kpsicax (300-350 r) myTem (puxcarim XBocra
B U30THYTOM MoJjokeHHH. JKuBotHEM [ (n=21)u 1l (n=21)
IPYIII B 30HY AieeKTa COOTBETCTBEHHO BBO1vH 110 0,5%10°
HEKOHCEPBHUPOBAHHBIX X KPHOKOHCEPBHUPOBAHHBIX aJUIOT€H-
HbeIXx MCK Ha KoitareHoBoii ryOke, KOTOpYIO YKJIa[bIBaIn
HETIOCPECTBCHHO Ha MOBPEKICHHBIN 1ucK. JKUBOTHEBIE C
BBeJieHHEeM u3pacTBopa (7 =21) 1 caMOBOCCTaHOBIIEHUEM
(n = 21) coyxunu KoHTposeM. KOHTPOIBHBIMH CPOKaMu
6sutn 30, 60 1 90-e cyTku nocie Tepanuu. IpHEeKTUBHOCTH
BBeneHuss MCK orieHMBaIM C TTOMOIIBIO KOMITBIOTEPHOMN
TOMOTpaduu ¥ TUCTOIOTUUECKUX METO0B HCCIICTOBAHUSL.

AHamM3 THCTOJIOTMYECKHX IPENnapaToB MOKasal, YTo
niocie BBenennst MCK npoucxoanino nocreneHHoe BoccTa-
HOBJIEHUE CTPYKTYpHI 1 BeicOThl MITJI. B I rpynne Ha 30-¢
CYTKH YBEJIIMYNBAJIACh KJIETOYHOCTh (PHOPO3HOTO KOJIBLA
(®K), mpu 3TOM PrOpOOIACTONIOAOOHBIE KIISTKH pacIioiara-
JIMCh KaK Ha MPOTSHKEHHUH, TaK U BHYTPH ITy4KOB KoJjiare-
HOBBIX BOJIOKOH, a Ha 60-¢ CyTKH HaOJII01a10Ch BOCCTaHOBIIE-
HHE KJIeTo4HOCTH U cTpykTypbl K. Bo I rpymnme Habmrona-
JIOCh «3ara3IpIBaHue» 3¢ eKra, a MaKCUMaJIbHbII Tepares-
Trdeckuii addext nocrurancs Ha 90-e CyTKH oCIe BBEICHHS
kprokoHcepsupoBaHHEIX MCK. ITpy 3TOM y KOHTPOJIBHBIX
JKUBOTHBIX MPHU3HAKH JETeHePaTUBHO-AUCTPOYUIECKUX
m3meHeHnit MITJ coxpaHsuIiCch Ha BCEX CpOKaxX HAOTFOICHUSI.
Bricora MITJ] xxuBotHbix I u Il rpynn Ha 30-e cyTku coc-
tapwia 0,7 £0,034 1 0,63 £0,046 mm, Ha 60-e— 1,0+ 0,051 u
0,870,064 MM, Ha 90-e—1,1+£0,06 1 1,1 £ 0,051 mm cooTBeT-
CTBEHHO. B TO Bpems kak B KoHTpoie Beicora MITJ] Oputa
JIOCTOBEpHO HIKe U paBHsuiack 0,57 + 0,029, 0,6 + 0,032
u 0,58 + 0,046 MM cootBeTcTBeHHO. [lapannensHo HopManu-
3upoBauch AeHcutomerpuueckre KT-nokazarenu xpsie-
Boit Tkarnu MITJI.

Takum oOpa3oM, MmosydyeHHBIE JaHHbIE YKa3BIBAIOT Ha
JIOCTOBEPHO TIOJIOXKHUTEIBHBIN 3PPEeKT NpUMEHEHHs CyC-
nen3uu MCK Ha nporieccsl pereHeparyy XpAieBoi TKaH|
MII.

Aemopbl svipadicaiom 61a200apHOCMb U XPausm na-
MAmb 006 uHUYUamope u 800XHosumene OAHHOU pabomol
axao. HAHY I'puwenxo B.H.
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Modern development of cell biology has made a cell not
only the main object of influence, but also a tool of treatment
for a number of diseases. Methods of cell therapy are quite
actively implemented to regenerate the cartilaginous tissue
as well. Our investigations are aimed to study the efficiency
of the introduction of multipotent mesenchymal stromal cells
(MSCs) suspension during degenerative and dystrophic
damage of cartilaginous tissue of intervertebral discs (IVDs).

The model of CcVI-VII compressive damage was used
for simulation of degenerative changes in rats (300-350 g)
by tail fixing in a bent position. Animals of I (n =21) and II
(n="21) groups were injected into a defect zone with 0.55%10°
of non-frozen-thawed and frozen-thawed allogeneic MSCs
in the collagenous sponge which was laid directly on the
damaged disc. Animals with the introduction of physio-
logical solution (n =21) and self-regeneration (n=21) served
as the controls. The tes terms were 30, 60 and 90" days after
therapy. The efficiency of MSCs introduction was estimated
by means of a computer tomography and histologic methods
of investigation.

The analysis of histological preparations showed that
after the MSCs introduction there was a gradual regenera-
tion of IVD structure and height. In the group I to the 30*
day the cellularity of fibrous ring (FR) increased, herewith
fibroblast-like cells were both along and inside the bundles
of collagenous fibers, and to the 60" day the restoration of
cellularity and FR structure was observed. In the group Il a
delay of effect was observed, and the maximum therapeutic
effect was achieved to the 90" day after the introduction of
cryopreserved MSCs. In the control animals the signs of
degenerative and dystrophic changes of IVD remained
during all observation terms. The height of IVDs of the
animals groups I and II to the 30" day was 0.7 + 0.034 and
0.63 +0.046 mm, to the 60" day it was 1.0£0.051 and 0.87 +
0.064 mm, to the 90" day itmade 1.1 +£0.06 and 1.1 +0.051 mm,
respectively. In control animals the height of MPD was
significantly lower and made 0.57 + 0.029, 0.6 +=0.032 and
0.58 + 0.046 mm, respectively. Densitometric CT-indices of
cartilaginous tissue of [IVDs in parallel normalized.

Thus, the obtained results indicate statistically signi-
ficant positive effect of the application of MSCs suspension
on the regeneration processes of cartilaginous tissue of
IVDs.

The authors express gratitude and commemorate the
initiator and the inspirer of this research Academician of
National Academy of Sciences of Ukraine Grishchenko V. I.
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Development of a New Seeding Device for Cryomicroscopic Investigations

R. SPINDLER, B. GLASMACHER
Institute for Multiphase Processes, Leibniz Universitaet Hannover, Germany

[pn KprOKOHCEPBUPOBAHNH KJICTKH JJIUTEIBHOE BPEMS
XPaHsTCS IPY KPHOTEHHBIX TEMITepaTypax st HOJUIepKaH s
MX KauecTBa IOCJIe OTTanBaHus. B mporecce 3aMopaxknBa-
HUS Pt TTapaMeTPOB BIIUSIET Ha IIOBEICHUE KIICTOK: CKOPOCTb
OXJIQKAEHUSI, CKOPOCTh OTTAUBAHUS, THIT U KOHLIEHTpaLus
kpuonporektopos (KIT), reomerpust oOpasua u Temneparypa
HyKJIeanuu. Bo BpeMst 3aMOpaknBaHUSI-OTTaUBaHUS, 0CO-
OEHHO IPY ONTUMAJIBHBIX ITAPAMETPAX, STH YCIOBHUS MOTYT
00eCTIeYnTh BRICOKYIO BBDKHBAEMOCTB KIIETOK [2].

Bbina ricnionb30BaHa KOMMEPYECKH JJOCTYHASI KPHOMHK-
POCKONMYecKasi yCTaHOBKA JUIsl BU3yaIn3aliy KIETOK B CyC-
IIeH31H, KoTopas BKitoyaeT Monynb «FDCS196 Cryostage
Linkam». O6pasen xpauuiu npu temneparype ot 40 mo
—196°C. I'naBHas mpoGiema 3Toi YCTaHOBKH COCTOHT B TOM,
YTO py4Has! HHULINAIMS KPUCTAIUTU3AINN TPEOYyeT CHATUS
KPBILIKH JUTS 00€CTICYEHNS KOHTAKTa OXJIAK/ICHHOTO MEITHOTO
CTEpXKHS U IlepeoxJIakaeHHOr0 oOpasua. [Tocie aToro mapst
a30Ta Oy/yT 3aTpyAHSATH 0030 10T MUKPOCKOIIOM 1 HaOJI0-
JICHHE 33 Ha9aJIbHBIM POCTOM KPHCTAJIIOB JIbJA M IIEpEMelIie-
HHEM 00pa3noB. B qaHHOM nccieoBaHnY MBI pa3padoTain
HOBOE yCTPOHCTBO MHUINAINY KPUCTAIUTU3AINH JUTS KPHO-
MHUKPOCKOIIMYECKHIX HCCIICIOBAHUHI BOAHBIX PacTBOPOB. B
JTAHHOM yCTpPOMCTBE HCIOIb3YETCSI METHBIH CTEPXKEHb, KO-
TOPBIN OXJIAXKAACTCS C TOMOIIBIO TETUIO0OMEHHHIKA OMBIBAC-
MOTo0 JKUIKUM a30ToM. USB-kaMepa ncrons3yercs Ai1st onpe-
JIeTICHHSI TIOJIOKEHHUS METHOTO HAKOHEYHMKA ITPY HadyaJIbHON
KaJHOpPOBKE, UCTIONB3YSI KOTOPYIO CHCTEMa CMOXET 3aTeM
paccumTaTh paccTosiHEEe 10 oOpasia. TemmepaTypa uzme-
psieTcsi C TOMOIIBIO AOTIOHUTENBHOT0 TepMucTopa (T-Tumna)
B HETIOCPEICTBEHHOH OJIM30CTH OT 00pasua. Jlanee anekTpu-
YECKUH curHall 00padaThIBaeTCs C TOMOIIBIO OTIEPaTHBHON
CXEMBI YCHITUTEIS M KapThl cOOpa JaHHbIX. CHcTeMa IpUBOAa
C JIMHEHHBIM IIarOM MO3BOJISIET IIepeMeIaTh MEHBIN CTep-
KEHb aBTOMATHUYECKH K TIEPEOXIIKICHHOMY 00pa3ily 4epes
OTBepcTHE B Kpblnike. [IporpaMmuoe obecrieueHne KOHTpo-
JUPYET MOJ0XKEHUE M BPEMEHHBIC NTapaMeTphl JBIKCHHS
MEJTHOTO CTEP>KHSI B ITpOLIECCe OXJIaXICHNs 00pasiua H, clie-
JIOBaTEIbHO, CIOCOOHO MHUIIMNPOBATH KPUCTAIUTU3AINIO B
o0pasiie Ipu HeOOXOANMOH TeMITepaType HyKJICalny.

YeTpoiicTBO MO3BOIISIET KOHTPOIMPOBATH TEMIIEPATYPY
HYKJICAIINHU BIUIOTH IO CKopocTu oxnaxaeHus 10 K/muH ¢
TouHOCTHIO 0,2°C. 11 BU3yalnH3alluK pocTa KPUCTAIOB
JIb/1a 1 OCMOTHYECKOTO TIOBEICHHS KJICTOK MPU KPHOKOH-
CEpPBHUPOBAHMH UCTIONB3yeTcs IdpoBoit poroanmapar (Re-
tiga Exi Fast 1394, QImaging). Cuctema Obu1a IPOTECTHPO-
BaHA C IIOMOIIBIO PA3JIMIHBIX PACTBOPOB Ha OCHOBE AUMETHJI-
Cynb(OKCHIa U IPOBEPEHA IIPH PA3THMYHBIX CKOPOCTAX OX-
JIaXICHUS.

Jist ynydiieHusl KadecTBa KPHOKOHCEPBUPOBAHUS
KJIETOK ¥ TKaHEH B MOCIIELYIOMNX KPHOMHUKPOCKOIIMIECKIX
HCCIIeIOBaHMIX OyIeT NCTIONB30BaThCs 3TO HOBOE YCTPOMCT-
BO JUISl HHUIIMAIWH KPHCTAIUTH3ALIH.

Omo uccnedosanue unancupyemes Hemeykum nayu-
HO-UCCNIe008aMENbCKUM 00WeCmBoM 8 PAMKAX Kiacmepa
nepedosoeo onvima REBIRTH.

KpuoGMOROr M

T.22,2012, Ne3

In the field of cryopreservation cells are stored at
cryogenic temperatures for long term storage in order to
maintain their quality after thawing. Several process para-
meters affect the behavior of cells during the freezing pro-
cess. These involve the cooling rate, thawing rate, type
and concentration of cryoprotective agents (CPA), sample
geometry and the nucleation temperature. Especially under
optimal parameter settings the conditions during the freeze-
thaw process will lead to high cell survival rates [2].

A commercially available cryomicroscopic setup was
used here to visualize cells in suspension which involved a
LINKAM cryostage FDCS196. The temperature of the samp-
le was controllable from 40 to —196°C. A general problem of
this setup is that a manual seeding process requires the
removal of the lid of the cryostage when a cooled cupper
rod touches the supercooled sample. Then, the nitrogen
atmosphere will disturb the field of view under the mic-
roscope, initial ice crystal growth are hard to observe and
the samples are moved. In this study we developed a new
seeding device for cryomicroscopic investigation of aque-
ous samples. This device uses a cupper rod which is cooled
via a liquid nitrogen flushed heat exchanger. An USB camera
is used to identify the position of the cupper rod tip during
an initial calibration procedure and thus the system can
automatically calculate the distance to the sample. In the
vicinity of the sample the temperature is measured by an
additional thermistor (T-type). The electrical signal is further
processed by an operational amplifier circuit and a data ac-
quisition card. A linear step motor system allows to move
the cupper rod automatically to the super-cooled sample
through an opening in the lid of the cryostage. The software
controls the position and timing of the cupper rod during
the cooling process of the sample and therefore is able to
seed the sample at a desired nucleation tempe-rature.

The device allows to control the nucleation temperature
up to cooling rates of 10 K/min with an accuracy of +0.2°C.
A digital camera (Retiga Exi Fast 1394, QImaging) is used to
visualize ice crystal growth and osmotic behavior of cells
during the cryopreservation process. The system was tested
using various test solutions based on dimethyl sulfoxide
and was verified for different cooling rates.

In future studies the new seeding device will be used in
cryomicroscopic investigations to improve cryopreservation
protocols of cells and tissues.

Source of funding: German Research Foundation for
the Cluster of Excellence REBIRTH.
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lNocTruneproHnyeckuini CTpecc nNpu 3amopaKMBaHUU SPUTPOLIUTOB
B CpeAax C HENMpoOHUKAKIWMMHU U TNMPOHUKAIOIWMUMHU KPUONPOTEKTOPamMH
B.B. PAmMA3AHOB, E.A. BoAOBEALCKAS, B.A. KonTeaoB, B.A. BOHAAPEHKO
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Posthypertonic Stress During Freezing of Erythrocytes
in Media with non-Penetrating and Penetrating Cryoprotectants
V.V. RamazaNov, E.L. VoLoveLskava, V.A. KopTeLov, V.A. BONDARENKO

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

B Mertomax KpHOKOHCEPBHPOBAaHHS SPUTPOIUTOB HC-
MOJB3YIOTCS MPOHUKAIONINE KPUOTIPOTEKTOPHI (IIHLIEPHH,
1,2-ipontarmon) B KoHLeHTparwn 20—40% niu monuMepHsIe
HenpoHHKato1ue kpuornporekTops! (II91-1500, nexcrpan)
B KoHUeHTpauusx 20-30%. IIlpumeHeHrne MpOHUKAIOIINX
KPHUOTIPOTEKTOPOB B BBICOKOI KOHIICHTPAIMH TPEOYET OTMBbI-
BaHMS 3PUTPOLUTOB FHIIEpTOHNYECKUMH pacTBopamu NaCl
JUISL IPEAYNPEXICHNS Pa3BUTHS TOCTTUIEPTOHUYECKOTO
reMosu3a. 3aMopaknuBaHHUE KIICTOK C TIOJIMMEPaMH ITPHUBO-
JIUT K TOBPEKACHHIO MEMOPaH B OCHOBHOM H3-32 TUIIEPTO-
HUYECKOTO CTpeCcCa, KOTOPBIM TAKKe SIBIISIETCS IPUUUHOM
Pa3BUTHS HOCTTUIIEPTOHNYECKOTO TeMOJIN3a IIPH OTOTPEBE
1 OTMBIBaHUM KpHOKOHCepBaHTa. Llenbio ncciepoBanus
Obl1a pa3paboTKa cocTaBa cpejl, KOTopble OyayT oOecneun-
BaTh COXPAaHEHHE OCMOTHYECKHIX CBOICTB SpPUTPOIUTOB IIPH
3aMOpaKUBAHUU-OTOTPEBE U YIIPOILATh MX OTMBIBAHUE OT
KPHOKOHCEPBAHTA ITOCIIE PAa3MOPAXKUBAHHS.

YCTaHOBIIEHO, YTO B YCJIOBHUSAX OBICTPOTO 3aMOPaXH-
BaHUs-0TOTpeBa B xxukoM azore (—196°C) B cpene, conep-
xKarei monmdTiiIeHITHKoNb (10%) wim nexctpan (15%),
a TaKXKe B ©300CMOTHYECKOM caXxapo30-COJICBOH CPEIE BBISIB-
nsieTcst OoJbIIast CTeNeHb HOBPEXKACHHUS 3PUTPOLIUTOB IIPH
3aMOpaKUBaHMU C BBICOKUM reMaTtokputoM (40%) o cpas-
HEHHIO ¢ HU3KUM rematokputoM (0,8%). [lanuslii addexr
Ha3bIBaeTcs 3Q(PEKTOM «yIMaKOBKHM», KOTOPBIN B YCIOBHUIX
OBICTPOTO 3aMOPAXKUBAHUI-OTOIPEBA OMPEIENACTCS MPH-
POCTOM MOCTTUIIEPTOHUYECKOTO CTpecca IPH OTOrpeRBe.

BxitioueHue B cpeay ¢ moJimMepaMy JTUMETHICYIb(OK-
cuna (JIMCO) B korueHTparwu 15% wim B ©300cMOTHIEC-
KYyIO caXxapo30-COJICBYIO Cpely TPOHUKAIOIINX KPHOIIPOTEK-
TopoB (TnunepuH, 1,2-nponanaunon, JIMCO unu riiroxo3a)
B KOHIIEHTpaImu 5% ycTpanseT 3 QeKT «yIakoBKm» U COOT-
BETCTBEHHO 0CJIa0JIsIeT OCTTUIIEPTOHUYECKUIH CTpecc. DpHT-
POLIUTHI, OTMBITHIE TIOCIIE 3aMOPAKUBAHHSI H30TOHUYECKUM
pactBopoM NaCl, coxpaHsIoT HOpMaIbHbIE OCMOTHYECKHE
1 MOP(]OJIOTHYECKHE TOKA3aTEIH.

[Moxy4eHHbIe pe3ynbTaThl MO3BOJISIOT MPEIIONOXKHTD,
YTO yKa3aHHbIH 3 QEKT MpH 3aMOpaKUBAHUH SPUTPOLIUTOB
C HENPOHHUKAIOUINMH KPHOIPOTEKTOPAMHU OIpPEeNIIeTCs
BKJI/I0M MX KOHLIEHTPHPOBAHHMS B OOIIIH TUITEPTOHIMYECKIH
IpaJiieHT Ha KJIETOYHBIX MEMOpaHax IpH OXJIAKACHUN. DTO
SIBJISIETCS] O/THMM U3 YCJIOBHH MOBBIILICHHS 4y BCTBUTEILHOCTH
KJIETOK K ITOCTTUIEPTOHUIECKOMY CTPECCy IPH OTOTPERE.
Yerpanenne nanHoro 3¢ ekra B KOMOMHUPOBAHHBIX Cpeiax
C HEINPOHMKAIOMIMMH U IPOHHUKAIOIIMMH KPHOIIPOTEK-
TOpaMH MPOUCXOIUT K3-3a OCHAONCHHUS NeruApaTayuy
1 AEHCTBHSI THIIEPTOHMYECKOTO CTpecca Ha KIETKHU MPH OX-
JIaKACHUHN BCJICACTBHE MOCTYIICHNS B HUX IPOHHUKAIOIINX
KPHOIPOTEKTOPOB, YTO SBISIETCS YCIOBHEM COXPaHEHUS
YCTOHYMBOCTH 3PUTPOLIMTOB K MOCTTUIIEPTOHUYECKOMY
CTpeccy IpHU OTOTpeBe M OTMBIBAHMH KPHOKOHCEPBAHTA.

KpuoGMOROr M

T.22,2012, Ne3

Penetrating cryoprotectants (glycerol, 1,2-propanediol)
in a concentration of 20—40% or polymer non-penetrating
cryoprotectants (PEG-1500, dextran) in a concentration of
20-30% are used in the protocols of erythrocyte cryopreser-
vation. The use of penetrating cryoprotectants in a high
concentration requires the washing of erythrocytes with
hypertonic NaCl solutions to prevent the development of
posthypertonic hemolysis. Freezing of cells with polymers
leads to the damage of membranes mainly due to hypertonic
stress, which is also a cause of posthypertonic hemolysis
development during thawing and washing-out the cryopre-
servative. The research aim was to develop a composition
of the media which will ensure the preservation of the eryth-
rocytes osmotic properties during freeze-thawing and simp-
lify their washing from cryopreservative after thawing.

We have found that a high degree of erythrocyte damage
during freeze-thawing with a high hematocrit (40%) com-
pared with low hematocrit (0.8%) is revealed after rapid
freeze-thawing in liquid nitrogen (—196°C) in the medium
containing polyethylene glycol (10%) or dextran (15%) as
well as in isoosmotic sucrose-saline medium. This is called
‘packing’ effect, which during rapid freeze-thawing cause
the growth of posthypertonic stress during thawing.

Inclusion of dimethyl sulfoxide (DMSO) in 15% con-
centration into the medium with the polymers or penetrating
cryoprotectants (glycerol, 1,2-propanediol, DMSO or glu-
cose) in 5% concentration into isoosmotic sucrose-saline
medium eliminates the effect of ‘packing’ and therefore
reduces posthypertonic stress. Erythrocytes washed after
freezing with isotonic NaCl solution preserve normal osmo-
tic and morphological indices.

The obtained results allow suggesting that mentioned
effect during freezing of erythrocytes with non-penetrative
cryoprotectants is determined by the contribution of their
concentrating into a total hypertonic gradient on the cell
membranes during cooling. This is one of the conditions to
increase the sensitivity of cells to posthypertonic stress
during thawing. Eliminating this effect in the combined media
with non-penetrating and penetrating cryoprotectants oc-
curs due to the weakening of dehydration and effect of hy-
pertonic stress on the cells during cooling due to entering
the penetrating cryoprotectants into them, which is a con-
dition for maintaining the resistance of erythrocytes to post-
hypertonic stress during thawing and washing the cryo-
preservative.
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