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ORHMM 13 MHTEHCUBHO Pa3BUBAIOIINXCS HAIPaBICHUH
HayKH O ITOIMMEpPaXx SBIIETCs pa3padoTKa HOBBIX CIICIM(H-
YEeCKMX MaTepuayioB A OuorexHosorud. B gactHOCTH,
MTOJIMMEPHBIE CUCTEMBI JIOJDKHBI OBITh HETOKCHYHBIMH U
610COBMECTHMBIMH, CTAOMIIBHBIMH HJIH, HAIIPOTUB, KOHTPO-
JIpyeMo OHoJerpaJupyeMBbIMH, IMETh IOCTaTOYHYIO MeXa-
HUYECKYIO IPOYHOCTb, IPUYEM, OUYCHb YacTO, B COUYCTAHUN
C MaKpOIOpUCTOH cTpyKTypoil. [TocienHee kauecTBO HEOO-
XOJIMMO IIPH padboTe ¢ OMOIIOrMYECKUMU HAHO- K MUKPOYac-
TUIaMH (OHOTIONNMEPHBIE KOMITJIEKCHI, BUPYCHI, OPraHEeIJIbI,
IeJTIbIE KJIETKH ), YTOOBI IIOPHUCTOCTH ITOIUMEPHON MaTPHUIIBI
MO3BOJISIIA «OOTBIINMY OHOIOTHYECKUM YaCTUIIAM ITPOHH-
KaTh B MacCy Marepuasa 1 B3aUMOJIeHICTBOBATH C €T0 KOMIIO-
HEHTaMH 1o BceMy o0beMy. [Ipobiiema mopucTocTH mosnu-
MEpPHOT'O HOCHTENS aKTyalbHa JUIl OMOKaTaIMTHYECKHX
CHCTEM, HallpUMep NMMOOMIM30BaHHBIX (DEPMEHTOB WIIN
LIENTBIX KJIETOK, a TAKXKE B caydae Onoad(hUHHBIX COPOCHTOB
JUTSL BEIJIGTICHHS M OYMCTKU OYCHB KPYITHBIX 00BEKTOB (BHPY-
COB M KJIETOK). B HacTosiIee Bpems Co31aroTCst CBEpXMaKpo-
MOPUCTHIE OOBEMHBIC MOIIOKKHU ISl KyJIbTHBHUPOBAHUS
JKUBOTHBIX KJIETOK U pa3pabaThIBAIOTS MMILIAHTATHI, COJep-
JKalle COOTBETCTBYIOIIUE KIETKHU (HAIIPUMED, CTBOJIOBBIE).

BonpmmHCTBY TpeOOBaHMI COOTBETCTBYIOT TaK Ha3bIBac-
MBI€ Kpuozenu — BBICOKOIIOPUCTHIC TeJIEeBBIE MaTepHAaIbl,
(dopMupyemblie B HENITyOOKO 3aMOPOXXEHHOM cpezie. Xapak-
TEpHOH 0COOEHHOCTHIO KPHOTENEH SBISIETCS HX MaKpOIIo-
PHUCTOCTB, IPUYEM ITOPHI B HUX B3aUMOCBsI3aHbL. B 3aBucu-
MOCTH OT CBOMCTB 1 KOHIICHTPAIMH ITPEAIIECTBEHHUKOB, a
TaKOKE OT PEXKUMOB KPUOMPONHO2O0 2e1€00pA3068AHUSL MOK-
HO TIOJIyYHTh KPHOTEJIN PA3HOM XMMHUYECKON MPUPOIBI U
MOPHUCTOCTH, @ UMEHHO: MAKPONOpUcmule MATPHUIIBI C
MIOpPaMH CEYEHHUEM OT IECATHIX JOJIEH 10 eMHUL MUKPOMET-
POB U cgepxmarponopucmoie (TybdaTbie) CUCTEMBI C
IIOpaMHU B IECATKH U COTHU MUKpOMETPOB. biiarogaps takoi
MOp(}OJIOTUK KpHOTeNned BO3MOXKHO pelIeHHe MHOTHX
OMOTEXHOJOTHYECKHUX 33]1a4, T. K. ONOJIOTMYECKUE YAaCTUIIBI
MOT'YT IPOHHKATh B 00bEM MaTepHaia, a He KOHTaKTHPOBATh
JIMIIB C TOBEPXHOCTHIO MOJIMMEPHOI MaTPHUIIBI.
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One of the intensively developing directions in polymer
science is the design of new specific materials for biotechno-
logy. In particular, polymer systems should be non-toxic
and biocompatible, stable or, in contrast, biodegraded under
the control, with sufficient mechanical resistance, and very
often together with macroporous structure. The latter quality
is necessary when working with biological nano- and
microparticles (biopolymer complexes, viruses, organelles,
whole cells), in order to make the polymer matrix porosity
capable of “big” biological particle penetration into the
material mass and interaction with its components along
the volume. The problem of polymer carrier porosity is actual
for biocatalytic system, immobilized enzymes or the whole
cells, for example, as well as in case of bioaffine sorbents to
isolate and purify the very big objects (viruses and cells).
Nowadays there are designed the ultraporous volumetric
embeddings for animal cell culturing and elaborated the
implants, comprising the corresponding cells (stem ones,
for example).

The so-called cryogels: high porous gel materials, for-
med in superficially frozen medium, meet the most of require-
ments. The cryogel feature is the macroporosity, moreover
its pores are interrelated. Depending on the properties and
concentration of precursors, as well as the regimens of cryo-
tropic gel formation it is possibly to obtain the cryogels of
different chemical origin and porosity, such as: macro-
porous matrixes with pores of cross-section from deciles to
units of micrometers and ultramacroporous (sponge) sys-
tems with pores in deciles and units of micrometers. Due to
such a cryogel morphology it is possible to solve many
biotechnological tasks, i. . biological particles may penet-
rate into material volume, but not contact with polymer matrix
surface only.
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HccnenoBana coXpaHHOCTh KHU3HECITOCOOHOCTH, MOP(OIIO-
I'MYECKUX U QYHKIIMOHANBHBIX CBOUCTB OnduaodakTepuii mocie
KpaTKOBPEMEHHOM KPUOKOHCEPBALIMHU B CTEPUIIbHOM MUTATEIBHOM
cpene MRS-C, TpagumoHHO HCHOIB3YEeMOHN ISl KYJIBTHBHPO-
BaHUS JaHHBIX MUKPOOPTaHU3MOB.

YcTaHoBNIEHO, YTO TOCIIe 3aMopakuBaHus B cpene MRS-C
KOJIMYECTBO YKHM3HECIIOCOOHBIX KIECTOK Onduao6aKTepuii B cyc-
MEH3UHU JOCTOBEPHO HE U3MEHSIIOCH, M HE 3aBHCEJI0 OT BHIOBOH
MIPUHAIIIC)KHOCTH KyIbTyp. CHHKEHUE CKOPOCTH POCTA U YIUIU-
HeHue Jar-$a3sl IPH Pa3BUTHH IEPUOJUYCCKHUX KYyJIBTYp Onudu-
Jo0aKTepuii Iocie 3aMOpaXuBaHUsI He OTMedanuch. [lokasarenu
HaKOIUTCHHUS OMOMACCHI M aKTHBHOCTH KUCIOTOOOPA30BaHUS, TIOTY-
YEeHHBIC P KYJIETHBUPOBAHUN KPUOKOHCEPBUPOBAHHBIX KIICTOK,
CTaTHCTUYECKH 3HAYMMO HE OTJIMYAIUCh OT HHTAKTHBIX KYJIBTYP.
CHIDKEHHUST aKTUBHOCTH Pa3BUTHs OHpHI00aKkTepHii B MOJIOKE
ocJie KpUOKOHCEPBALIMH HE HAOIOIATIOCH: KYJIBTYPbI CKBAITHBAIIN
CTEpUIIBHOE MOJIOKO 4epe3 12—18 4 KyJbTUBUPOBAHHUS, B 3aBU-
CHUMOCTH OT LITaMMa, ¢ 00pa30BaHHEM IIJIOTHOI'O CrycTKa 0e3
OTAENeHUs ChIBOPOTKHU. [loka3aTesn akTUBHOH KHCIOTHOCTH
(pH 3,5-4,2) u tutp knerok (2—-5%10%...1-3%x10° KOE/mu) B ckBa-
IICHHOM MOJIOKE BapbHPOBAIH B 3aBHCUMOCTH OT LITAMMOBOH
HPHHAUISKHOCTH U HE OTJIMYAIIUCH OT BEITMYMH, XapaKTEPHBIX IS
MHTAKTHBIX KyIbTyp. Mopdonorudeckue cBoiictBa 6uduo-
OakTepuil MoJA BIMSHUEM KPHOKOHCEPBAIIMU CYLICCTBEHHBIX
M3MEHEHH He mpeTepreBain. [Ipy moceBe mociaeqoBaTeNbHBIX
pa3BeleHuil B THOITIMKONEBYIO cpeny OudunodakTepun oopaso-
BBIBAJIM XapaKTepHbIe Oelble KOJOHUHU AMaMeTpoM 1-3 MM B BUIe
TPEYHIIHBIX 3ePEeH, TBO3IUKOB WK KOMET. [Ipn MUKpocKomiaec-
KOM HCCIICJOBAHUH yCTaHOBIICHO, YTO OM(HI00aKTEpUH IPEACTaB-
JSUIM cO0O0#t IPSIMBIE MITH CIIETKA U30THY ThIE MAJIOYKH ¢ OyJIaBOBUI-
HbIMH YTOJIIEHUSAMHU Ha KoHLax. HaGmroganoch oguHO4HOE,
napHoe, V- win Y-00pa3Hoe pacioNoKeHHE KIETOK.

YcTaHOBIIEHO, YTO YyBCTBUTEIBHOCTh OM(pUIOOaKTEpHA K
TEIUIOBOMY U KHCJIOTHOMY IIOKY ITOCJIe KPHOKOHCEPBAIUU CY-
IIECTBEHHO HE U3MEHsUIach. J[0CTOBEpPHOTO H3MEHEHHUS aHTHOHO-
TUKOYYBCTBUTEIBHOCTH OHpHI0OaKTepHil TIOCIe KPHOKOHCEP-
BaIllH TaKxKe He ObLIO BRIBICHO. CIIeKTp COPaKMBAEMBIX YIJIEBO-
JIOB I0CJIe 3aMOPaKHUBAHUS HE M3MEHSUICS: BCE HMCCIIEAyeMbIe
KyJIBTYypbl ()EPMEHTUPOBAJIH INIIOKO3Y, TajJakTo3y, JaKTO3y H
¢bpykrosy. IuHamuka pa3BuTHs OudurodakTepuii Ha cpenax c
Pa3HBIMH CcaxapaMHd IOCJIe KPHOKOHCEPBAIMH JOCTOBEPHO HE
u3MeHsuiack. [lokaszarenu HakoIUIeHHs OMOMACChl U aKTUBHOCTH
KHCI0TOOOpa30BaHUsI, MOJyYCHHbIE NPU KYJIbTHBUPOBAHUH
KPHOKOHCEPBHPOBAHHBIX KIETOK B MUTATENBbHOMU cpene ¢ pH 5,0,
HE OTJINYAITUCH OT BEJINYNH, OTYICHHBIX JUTI HHTAKTHBIX KJICTOK.

Taxum oOpa3zom, nuratenabHas cpena MRS-C susercs
3¢ PEKTUBHOIA 3aIIIUTHON CpeIoi, 00ECIICUNBAOIICH COXPAHHOCTh
HCXOIHOH KU3HECTIOCOOHOCTH U MOP(POPYHKIINOHATBHBIX CBOHCTB
oudugobakTepuil Mpu KPUOKOHCEPBALIUH.

Paboma svinonnena npu punancoeoii noodepiicke BPO DU,
epaum Ne BO7K-024.
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The keeping viability and morphological and functional
properties of bifidus bacteria after short-term freeze-thawing in
MRS-C sterile nutrient medium, traditionally used for culturing
of these microorganisms has been investigated.

It has been established that after freezing in MRS-C medium
number of viable cells of bifidus bacteria in suspension did not
change significantly, and did not depend on cultured cell stain.
The reduction of growth rate and extension of lag phase at the
development of periodical cultures of bifidus bacteria after freezing
was not noted. The indices of biomass accumulation and activity
of acid-formation derived during culturing of frozen-thawed cells
statistically and significantly did not differ from the intact cultures.
The reduction of activity of bifidus bacteria development in milk
after freeze-thawing was not observed: the cultures soured the
sterile milk in 12—18 hrs of culturing in dependence on a strain
with the formation of dense clump without serum separation.
The indices of active acidity (pH 3.5-4.2) and cell titer (2—
5%108...1-3%10° CFU/ml) in soured milk varied in dependence on
strain but did not differ from the corresponding values of intact
cultures of the same strains. The morphologic properties of bifidus
bacteria under the effect of cryopreservation were not changed
significantly. During inoculation of serial dilutions into thio-
glycolic medium bifidus bacteria formed the specific white colonies
of 1-3 mm diameter as buckwheat grains, tacks or comets.
Microscopic investigation revealed that bifidus bacteria were as
straight or slightly curved sticks with clavate bulbs on the tips.
The location of cells as single, double, V- or Y-shaped was
observed.

It has been established that sensibility of bifidus bacteria to
heat and acid shock after freeze-thawing did not change signi-
ficantly. No significant change of bifidus bacteria antibiotic
sensibility after freeze-thawing has been manifested. Spectrum
of fermented carbohydrates after freezing did not change: all
investigated cultures fermented glucose, galactose, lactose and
fructose. Dynamics of bifidus bacteria development in media with
different sucroses after cryopreservation did not change signi-
ficantly. The indices of biomass accumulation and acid formation,
derived during culturing of cryopreserved cells in nutrient medium
with pH 5.0 did not change from the values, derived for the intact
cells.

Thus, MRS-C nutrient medium is effective protective medium,
providing survival of initial viability and morphofunctional
properties of bifidus bacteria during cryopreservation.

The work has been carried out with financial support from
Belarusian Republican Foundation for Fundamental Research,
grant NeBO7K-024.
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B coBpeMeHHBIX NPEACTABICHUSAX O MOBPEXKACHUU
KPHOKOHCEPBHUPYEMBIX OO0OBEKTOB 33 CYET KPHCTaILTH3a-
LMY BOJIBI IPEBATMPYET TOUKA 3pEHUSI O TOM, YTO OCHOBHbBIE
MEXaHU3Mbl TaKUX MOBPEXKIACHUHN NEHCTBYIOT B TEMIEpa-
TYPHBIX HHTEpBaJIaX, JEKAIUX 3HAYUTEIILHO BBIIIE TEMIIEpa-
TYPBI CTEKJIOBaHUSA Tg. Bo MHOroM 310 00YCIIOBJIEHO MOITBIT-
KaMH TPAKTOBATh KPUCTAIUIN3ALIUIO BOTHBIX PACTBOPOB KPHO-
MPOTEKTOPHBIX BELIECTB B paMKax KIACCHYECKUX JHarpaMM
9BTEKTHYECKOTO THIIAa, YTO IPEAIOoJaraeT 3aBepIliCHHE
TIPOILIECCOB Jb000pa3oBanys Npu Temneparypax T >> Tg.
OnHako peanbHO HaO0aeMbIe ITPOIIECChI CYIECT-BEHHO
OTIIMYAOTCS OT 3BTCKTHYCCKOW KPUCTAIUTA3AIUH: (pa30BbIH
nepexo “BoAa-yiel’”’ MpOTeKaeT BIUIOTh 10 TEMIIEPATypPbl Tg,
3HaYUTEJIbHAs YaCTh MOJIEKYJI BOAbI HE KPUCTAJUIU3YETCS U
MIEPEXOINUT B aMOP(HOE COCTOSHHE, B IPOLIECCE OXITAKICHUS
KPHOIIPOTEKTOPHEIX PAaCTBOPOB U OHMOOOBEKTOB MOXKET
00pa30BBIBATHCSI HOBAsi KPHOKOJUTOMTHAS (ha3a, COCTOSIIAS
U3 HAHOKPHUCTAIIJIOB JIbAA M KOMITJIEKCOB “BOJIa — KPUOTIPO-
TEKTOPHOE BEIIECTBO’’ CTPOTO OMPEACIIEHHOTO COCTaBA.

B pabote npoaHain3MpoOBaHbl OCHOBHBIC MPUYHHBI
TaKUX OTIIMYMH U OIIPEIeIICHBI IPaBUIa TOCTPOCHUS peallb-
HBIX HEPAaBHOBECHBIX AMArPaMM COCTOSIHUS OXJIaKJaeMbIX
KpUONPOTEKTOPHBIX pacTBOpOB. [lokazaHo, kKak Ha OCHOBE
PE3YIIBTATOB IO 00BEMHOMN CKAHUPYIOIIECH TCH30IMIIaTOMET-
YU ¥ TEPMOIUIACTUYECKOMY aHAJIM3Y YCTaHOBUTD [apaMeT-
pBI O0JIACTH CYIIECTBOBAaHUS KPHUOKOJUIOMTHON (ha3hl Ha
JUarpaMMax COCTOSIHMSI Pa3jIMYHbBIX KPHUOMPOTEKTOPHBIX
BelecTB. PaccMOTpeH HOBBIA METOJ ONpENEACHHS KOJIH-
4eCTBa CUIILHOCBA3AHHOM BOJIbI M, TIEpEXOAILIEH B aMop(-
HOE COCTOSIHHE B COCTaBe KOMIUIEKCOB ‘“‘Bojla — KPHUOMPO-
TEKTOP”. YCTaHOBIICHBI 3HAYEHHS M, JUTS BOIHBIX PACTBOPOB
mmnepuHa u [120-1500.

Ha ocHOBe mony4yeHHBIX JaHHBIX CHOPMYIUPOBAHbBI
BO3MO)KHBIE MEXaHH3MBI IOBPEKACHUS KPHOKOHCEPBUPYE-
MBIX OMO00OBEKTOB BOJIH3H TEMIIEPATyp CTEKIOBAHUSA U Pac-
CMOTpPEHBI BAPHAHTHI UX HHTHOUPOBAHHS.
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The point of view, that main mechanisms of damages of
the biological objects under cryopreservation take place
within the temperature intervals being significantly higher
the vitrification temperature T_, prevails in contemporary
notions about these damages due to water crystallization.
Mainly this is stipulated with the attempts to interpret the
crystallization of aqueous solutions of cryoprotective
agents within the frames of classic diagrams of eutectic
type, that supposes the competing of ice formation proces-
ses at T >>T . However actually observed processes
significantly differ from eutectic crystallization: phase tran-
sition “water-ice” proceeds up to the temperature T,, major
part of water molecules is not crystallized and transforms
into amorphous state, during the cooling of cryoprotective
solutions and biological objects a new cryocolloid fraction
consisting of ice nanocrystals and “water — cryoprotective
substance” complexes of strictly certain composition may
form.

In the research there were analyzed basic causes of
these differences and the rules of building of metastable
state diagrams of the cryoprotective agents to be cooled
were defined. The way of establishing the parameters of
the existing area of cryocolloid phase in diagrams of state
of different cryoprotective agents has been shown on the
basis of the results on volumetric scanning tensodilato-
metry and thermoplastic analysis. New method of determi-
ning of the amount of strongly bound water m,, transforming
into amorphous state as a component of the “water-cryopro-
tectant” complex has been examined. The values m, for
aqueous solutions of glycerol and PEO-1500 have been
found.

With basing of the obtained results, there were defined
the possible mechanisms of damage of biological objects
under cryopreservation near the vitrification temperatures
and the variants of their inhibiting were considered.

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, N22



MexaHi3M1 NMPOHUKHOCTI KAITUHHUX MeMOpaH AASl BOAU i KpiOnpoTeKkTopiB
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[TpOHUKHICT KIIITUHHUX MEMOpPaH JUisi KpiONPOTEKTOPIiB
€ macuBHOI. B TOi1 e uac, SIKII0 KPioIpPOTEKTOPHA peyo-
BHHA 3a/Tis1Ha B ITPOLIECax METa0O0i3My KIIITHHH, T IPOHUKaH-
H1 B KJIITHHY MOYKe 3a0€e31e4yBaTHCh CIeliaIbHIMH MEXaHi3-
Mamu. [TacMBHA TIPOHUKHICTH KIITHHHOI MEMOpaHU IS
KOXXHOT KOHKPETHOI PEYOBUHY BH3HAYAETHCS (Di3HKO-X1Mid-
HUMH BIIACTHBOCTSIMH MOJICKYJI Lli€] peYOBUHH.

Meta poOOTH — BUBUCHHS IIPOHUKHOCTI MEMOpaH epUT-
POLIMTIB JIFOAWHU Ta APLKIDKOBUX KIITHH Saccharomyces
cerevisiae 10 HA3KK KpionpoTekTopiB. [llupokuii criektp
JIOCITIJPKEHUX PEYOBUH 00YMOBHB MOXKIIMBICTh ITOPIBHITH
(i3uKO-XiIMIYHI BIIACTHBOCTI MOJIEKYJI B TOMOJIOTIUHHUX Psijiax
Ta cepell CTPYKTYPHHUX 130MepiB 1 3’sICyBaTH BIUIUB LIUX BJIAC-
THUBOCTEH Ha IX IPOHUKHICTD KPi3b Ol0I0ri4HI MEMOpaHH.

B pe3yinbrari mpoBeaeHHX JOCITIHKSHB TOKa3aHo, 10 Mai
riapodinbHi Monekym (TiameTpoM puOIH3HO 10 4A) BinbHO
MIPOHUKAIOTH KPi3h BOMHI KaHATH, YTBOPEHI OiTKOBUMH
CTPYKTypaMH B MeMOpaHi epUTPOLNTA JIIOAUHU. B neskiii
Mipi BOHM IPOHHUKAIOTH TaKOXK 1 Kpi3h miminHy ¢a3zy. [Ipu
3pOCTaHHI IO} UTFHOCTI MOJIEKY 301TBITY€THCS IMOBIp-
HICTh IX MPOHUKAHHSA Kpi3b HimigHy ¢dasy. B Toii xe gac
NPOHHUKAHHS KPi3b JIMITHKH Oilap XapakTepu3yeThes Oiib-
MM 3HaueHHAM eHeprii akTuBarii. L{iikoM MOXITUBO, IO
MeXaHi3M NPOHMKAHHS MAJIKX T1APOQIIBHUX MOJIEKYI KPi3b
JIiqHAH Oiap BipIi3HIETHCS Bl MEXaHI3MY IPOHUKaHHS
JIMoMLIEHAX MOJIEKYJT LIJISIXOM PO3UHHEHHS 0e3110CepeIHBO
B JIIMLAHIH (a3i. Anle B IUX BUMAIKAX PO3MIp MOJICKYIT TAKOXK
MOXKE BIUTMBATH Ha KOE(illi€HT IIPOHUKHOCTI: B MIEPIIOMY
BHIIAJIKY — Yepe3 0OMEKCHHS PO3MipiB (MITyKTyaIliifHUX Ti/I-
podimpHUX Op a00 MedeKTiB y JinigHOMY Oimrapi, B Jpyro-
My — BHACITIZIOK 3aJIC)KHOCTI CHEpTil mepexoy 3 oHi€l (a3
B IHIITY BiJ ILTOIIi TOBEPXHI MOJIEKYIH. AHAI3 pe3yJIbTaTiB
JIOCITIJPKEHHS BIUTUBY TEMIIEPATypH Ha IPOHUKHICTh MEM-
OpaH epUTPOLMUTIB JUIsl KPIOMPOTEKTOPIB CBIAYUTH MPO
ICHyBaHHsI TEPMOIHJYKOBaHUX 3MiH €Heprii akTuBamii
NPOHHUKHOCTI €PUTPOLIUTAPHUX MEMOPAH ITPU TeMIIepaTypax
8-12, 18-20 ta 25-30°C. BuzHaueHi TeMneparypH 3710MiB
apeHIYCOBUX 3aJIe)KHOCTEH 3HAXOIAThCS B IHTEpBaiax
TEMITePAaTyp, BITOMUX K KPHTUYHI, JIe BiIOYBAIOTHCS 3MIHI
IIBHIKOCTEH 0arathox O10I0TIYHUX HPOIIECiB, TIOB’ I3aHUX 13
MeMOpaHaMH epUTPOLIUTIB. 32 TEMIIEPaTyPHUMH 3aI€KHOC-
TSIMH BH3HAYCHI CHEPTii akTHBAIIi1 IIPOIIeCy ITepeHOCy Kpio-
MIPOTEKTOPIB KPi3h MEMOpPaHH CPUTPOIHTIB Ta IPIKIKIB.
Binomo, 110 riinepuH € cyTTEBUM KOMIIOHEHTOM MeTa0o-
J3MY APLKIKOBUX KITITHH, a X MEMOpaHHU MICTSTh crelia-
JIi30BaHi KaHAIIM TPAHCHIOPTY DIinepuHy i Boau. Le miarsep-
JOKY€TBCS! HIDKYMMU 3HAYEHHSIMH €HEPTii akTHBaLlii POHU-
KaHHS TJILEePUHY Y IPIXKIKOBI KIITHHH MOPIBHSHO 3
eputpouuTamu JroanHy (26 Ta 40 k[ x/MoIb BIIOBITHO).
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Cell membrane permeability for cryoprotectants is pas-
sive. At the same time if cryoprotective substance is invol-
ved in cell metabolic processes, its permeability into a cell
may be provided by special mechanisms. Passive permea-
bility of cell membrane for each substance is determined by
physical and chemical properties of this substance molecules.

The research was aimed to study the membrane permea-
bility in human erythrocytes and Saccharomyces cerevisiae
yeast cells for some cryoprotectants. A wide range of sub-
stances under study stipulated the possibility to compare
physical and chemical properties of molecules in homolo-
gous series and among structural isomeres and to find-out
the effect of these peculiarities on their permeability through
biological membranes.

As aresult of the research performed, the small hydrophil
molecules (of about 4A diameter) were shown as easily
penetrating through water channels, formed by protein
structures in human erythrocyte membrane. They penetrate
in some extent through a lipid phase as well. With an increase
in molecule lipophilicity, the probability of their penetration
through lipid phase augments as well. At the same time the
penetration through lipid bilayer is characterised by a high
value of activation energy. It is fully possible that the penet-
ration mechanism of small hydrophil molecules through a
lipid bilayer differs from that of lipophil molecules via dis-
solving directly in a lipid phase. However in these cases
the molecule size may also affect the permeability coefficient:
via limiting sizes of fluctuating hydrophil pores or defects
in lipid bilayer in the first case and as a result of the depen-
dency of transition energy from one phase into another on
the molecular surface area in the second one. The analysis
of investigation results of temperature effect on erythrocyte
membrane permeability for cryoprotectants testifies to the
existing of heat-induced changes in activation energy of
erythrocyte membrane permeability at 8—12, 18-20 and 25—
30°C. The revealed temperatures of kinks on Arrhenius
dependencies are within the temperature range, known as
critical, where the changes in the rates of many biological
processes, associated to erythrocyte membranes, occur. The
activation energies of cryoprotectant transfer process
through erythrocyte and yeast membranes have been deter-
mined by temperature dependencies. Glycerol is known as
the essential component of metabolism in yeast cells and
their membranes contain the specialised channels for gly-
cerol and water transport. This is confirmed by lower values
of activation energy of glycerol penetration into yeast cells
than in human erythrocytes (26 and 40 kJ/mol, corres-
pondingly).
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MepcnekTUBbI NMPUMEHEHUs] OKCMAA a30Ta, OKCMAA YIAEpPOAa,
CepPoBOAOpPOAA M 030HA B KpuobMoAormu

B.A. 3mH4uEHKO, M.A. Bypsik
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos

Perspectives of Application of Nitrogen Oxide, Carbonic Oxide,
Hydrogen Sulfide and Ozone Application in Cryobiology
V.D. ZINCHENKO, |.A. BURYAK

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

Okxcun azora (NO), oxenp yrepona (CO) u cepoBoaopon
(H,S) — raspl, mOTEHIMANIBHO TOKCUYHBIE B BEICOKHX KOH-
LEHTPALUSX, B MAJIBIX )K€ KOJIMYECTBAX OHU SIBIISIOTCS] HE00-
XOIUMBIMH MeAHaTOpaMu B opraHmsme. Okcuz a3ora —
YHHUKaJIbHAsl CHTHaJIbHAst MOJIEKYJIa, IPUHUMAIOIIAs y4acTHe
B PETyJSIUU MBIIIEYHBIX PUTMOB, Iepeade HEPBHBIX
HMITYIIbCOB, TH((epeHINPOBKE CTBOIOBBIX KIIETOK, & TAKKE
SIBIIIIOLLASICS BA30IMIIATATOPOM. DTO cBoMcTBO NO HCosb-
3yeTCsl B KITMHUYECKOH ITPAKTHKE.

CepoBoiopo1, CHHTE3UPYEMBIi B opranusme n3 L-1ic-
TEHHa, MOXeT NOMOoNHATh AeiicTBue NO mpu noaaep kaHuu
HOPMaJIbHOTO JIaBJICHUS B COCY/Iax.

Muramsiust CO B HU3KUX J103aX CIIOCOOCTBYET CHUYKEHHIO
BOCIIAJICHUS B TOBPE)KACHHBIX CKEIETHBIX MBIIIIIAX.

B nocnexgnue roasl B HEKOTOPBIX KPUOONOIOTHIECKUX
71a00paTOPHX MPOBOATCS aATbTEPHATUBHBIC HCCIIECAOBAHUS
WHAYLUPOBAHUS THIIOMETA00IM3Ma U TOJIEPAHTHOCTH K
runokcuu ¢ npumenenrem CO u H,S. Tlpumenenne CO Ha
ambpuonax Caenorhabditis elegans ipu cpeiHeM ypOBHE
THITOKCHH MPHUBOAMIIO K MOAYJSIMN BBIPAOOTKN SHEPTHU
10 aHa3pPOOHOMY ITyTH U TIOBBILICHUIO YPOBHS aHTHOKCH-
nanToB. OKCHJ yIiiepoia HCIOIb3yeTcs IS CTa0nIn3aun
SPUTPOLIUTOB B TEXHOJIOTHUECKOM ITHKIIE X KPHOKOHCEP-
BHPOBaHUS.

Ony06nMKoBaHa Cepus IKCIIEPUMEHTOB 110 IPUMEHEHHUIO
H,S nnst cosanus runmoMeTabosm3Ma u TOJNICPaHTHOCTH K
TUIIOTEPMUH Y MBIIIEH.

Bbuo nokaszano, 4To 00paboTKa SPUTPOLIUTOB BEILECT-
BaMH, IPOJYKTOM peakuu KOTOpsIX siBisieTcst NO, B HeKo-
TOPBIX ONITUMAJIBHBIX KOHIIGHTPALMSX MOBBIIIaa 1e(opMu-
PYEMOCTb 3pUTPOLIUTOB.

buonornaeckoe nericteue o30Ha (O,) MOKHO CPaBHHTE
C IeficTBHEM ONMCAHHBIX BhIIIE ra30B. TOKCHYHBIN B BBICO-
KHX JI03aX, B HU3KUX 1103aX O, BBI3BIBAET CTUMYJIALIMIO Pa3IHY-
HBIX (pu3HONOrMYecKux (QYHKIUH OMOIOrHUECKUX OOBEKTOB.

Hamu GpU1H BBITTOTTHEHBI AKCTIEPUMEHTANIBHBIE HCCIIEI0-
BaHUs BO3MOKHOCTEW mpuMmenenus O, Ui MOBBINIEHHUS
3¢ (}EeKTHBHOCTH KPHOKOHCEPBUPOBAHUS KJIETOK. Bblio
00HapyKEHO TTOBBIIIEHNE )KN3HECTIOCOOHOCTH MUKPOOpra-
HusmoB Candida albicans n Saccharomyces cerevisiae, a
TaK)Ke NOBBIIICHUE OCMOTHYECKOH YCTOMYMBOCTH SPUTPO-
LUTOB IO NEHCTBHEM HU3KHX 1103 O, TOCIIE 3aMOpaKHBAHHS-
OTTanBaHMSI.

W3BecTHBIE K HACTOSIEMY BPEMEHH Pe3YJIbTaThl JaioT
OCHOBaHHe I0JIaraTh, YTo Onoornueckue 3 PeKTsl HU3KUX
no3 NO, CO, H,S u o3ona TpeOyIOT TadbHEUIIETO CHCTE-
MaTHYECKOTO UCCIIEA0BAHMS ATl IPUMEHEHUS UX B KPHOOHO-
JIOTUH.
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Nitrogen oxide (NO), carbonic oxide (CO), hydrogen
sulfide (H,S) gases are potentially toxic in high concen-
trations, but in low ones they are essential mediators in an
organism. Nitrogen oxide is unique signal molecule, taking
part in regulation of muscular rhythms, transition of nerve
impulses, differentiation of stem cells, and is a vasodilator.
This property of nitrogen oxide is used in clinical practice.

Hydrogen sulfide, synthesized from L-cysteine, in an
organism may complete the NO activity at maintenance of
normal pressure in vessels.

Inhalation of CO in low doses contributes to inflam-
mation reducing in damaged skeletal muscles.

Recently in some cryobiological laboratories the alterna-
tive researches of hypometabolism and tolerance induction
to hypoxia with CO and H_S were carried out. Application
of CO in Caenorhabditis elegants embryos at the average
level of hypoxia results in modulation of energy generation
for the anaerobic pathway and increasing of antioxidants’
level. The carbonic oxide is used for the erythrocytes’ stabi-
lisation in technologic cycle of their cryopreservation.

Series of experiments of H,S application for formation
of hypometabolism and tolerance to hypotermia in mice were
published.

It has been shown that the treatment of erythrocytes
with substances, which reaction product is NO, increases
the erythrocytes deformability under some optimal
concentrations.

One may compare the biological ozone (O,) activity with
the one of gases described above. O, which is toxic in high
doses, but in low doses triggers the stimulation of different
physiological functions of biological objects.

The experimental researches of O, application possibility
for increasing of efficiency of cell cryopreservation were
carried out by us. The viability increase of Candida albicans
and Saccharomyces cerevisiae microorganisms, and rise
of erythrocyte osmotic resistance under the action of O,
low doses after freeze-thawing were found out. The results
known today suggest that the biological effects of low doses
of NO, CO, H,S and ozone require the further systematic
research for their application in cryobiology.
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BAngHMe HM3KOTEMnepaTypHOro XpaHeHusi MAAUeHTbl Ha CBOWCTBA ee 3KCTPaKTOB
O.A. Hapama, E.A. Po3aHoBa, A.B. LibiMeaa, C.B. PenuHA, E.N. HAYMEHKO,
A.H. INMoroxwux, H.T. Mapkosa, M.T1. BbICEKAHLIEB
MHCTUTYT npobaem Kpnobuorornu u kpmomeanumHsl HAH Ykpaunrbl, r. Xapbkos

Effect of Low-Temperature Storage of Placenta on Its Extract Properties
NArDID O.A., Rozanova E.D., TsymsaL L.V., RePINA S.V.,
NAUMENKO E.l., PocozHikH D.N., MARKOVA N.T., VYSEKANTSEV |.P.
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

[InanenTa 4enoBeka U mpenapaTsl U3 Hee IHUPOKO MPH-
MEHSIOTCS B Pa3HBIX OTPACIAX MeAULUHBI. CyIIeCTBEHHBIM
OTPaHUYCHHUEM ISl HCIIOJIB30BAHUS B KIIMHUYECKOH IpaK-
THKE ITALCHTApPHOT0 MaTepHaa IBJsIeTCsI HeOOBIION CPOK
€ro XpaHEHHs BCIEACTBHE aBTOJIM3a IaXK€ B YCIOBHSX
rurnorepmun. PazpaboTka METO10B HU3KOTEMIIEPaTypHOTO
XpaHEHHs O3BOJISIET PACILIMPUTD IIEPCIIEKTUBHI HCTIOIb30Ba-
HUSI TKAHH TUTAIICHTHI B MEANIIMHE.

B pabote npexncTaBieHbl pe3yabTaTbl CPaBHUTEIBHOTO
HCCIIEI0BAHUS COCTaBA M CBOMCTB BOJAHO-COJICBBIX 3KCTPaK-
TOB, TIOJYYECHHBIX U3 CBEeXel M xpansmeiics npu —20 u
—196°C TKaHM IUIAlIEHTHI YesIoBeKa. B kauecTBe napamerpos,
XapaKTePU3YIOIIUX SKCTPAKTHI TUTalieHTH Yenoseka (D114),
HCTIOJIb30BAJIH KOHIICHTPAIHIO U pacCIpeeICHHE 110 MOJIe-
KYJSIPHBIM MaccaM O€JIKOB, COJEpKaHHUE TPOTYyKTOB Iepe-
KHCHOTO OKHCJICHMS, KaTaJla3Hyl0 aKTUBHOCTb, CTEIICHb
OKHCIICHHOCTH I'€MOBOT 0 XeJe3a. UToObI 0XapaKTepu30BaTh
omnonornyeckoe neficteue DY, n3ydanu ux BIHSHUC HA
CTPYKTYpHO-(QYHKIMOHAJIbHbIE MapaMeTphl pa3iMdHbIX
KJeTok: aputporuros, CIIOB u ¢pubdpobdiacTos.

ITokazano, 9yTo B3aumoAeHcTBHE KOMIIOHEHTOB DI1Y
TIPOSIBIIICTCS HA COCTOSIHUM MEMOpPaH M IIUTO30JIs KIETOK.
XpaHeHnue TkaHe miateHTs npu —196°C B TedeHue roja
no3BoJjsieT nonydars OIIY, B KOTOPBIX COXpaHAETCS CIIO-
COOHOCTH OKa3bIBaTh CTAOMIM3HUpYIOIIEe ACHCTBHE HA
KJICTKH: MOBBIIIATH KUCIOTHYIO B OCMOTHYECKYIO yCTOM-
YHBOCTb ¥ CTAOMIIN3UPOBATH COCTOSIHUE LIUTO30JISI 3PUTPO-
IIUTOB, TIOBBIIIATh OCMOTHYECKYIO0 YCTOMYMUBOCTD KJIIETOK
CIISB u pudpobnacToB, aKTHBU3UPOBATH MPOLIECCHI AbIXa-
nus B Kitetkax CITOB u pubpobnacrax. B o sxe Bpemst HU3KO-
TEMIIEpaTypPHOE XpaHCHNE TKaHEeH 3HAaUNTEIbHO CHHKAeT
MEMOpaHOTPOIHOE JeHCTBHE, KOTOpOoe Hadmoxaercs y
HeKoTopbIx OITY, mony4eHHbIX U3 CBEKUX TKaHEH.

OKCTpaKTHI IUIAIICHTHI YEIOBEKA, BBIICIICHHBIE U3 TKAHEH,
Xpansiuxcs B Tedyenue 1 mecsia npu —20°C, nposBisior
TaKue ke CBOMCTBa, Kak u DI1Y, monydyeHHbIC U3 TKAHEH,
xpanuBimxcst pu —196°C. bosiee amTenbHOE XpaHeHHe Ipy
—20°C npUBOJUT K CHIKEHHUIO CTAOMITU3UPYIOIIETO ACHCTBHS
9KCTPAKTOB, a MOCJIe 3 MECSIeB XpaHCHHUs MX CBOHCTBa
HPOSIBIISIOT IeCTaOMIM3HUpYIOlee AeHCTBHE Ha KIICTKH.

NMPOBJIEMbI
KPMOBMOJIOIUM
T. 18, 2008, N22

172

Human placenta and preparations derived from it are
widely used in different branches of medicine. The signi-
ficant limitation for the application of placental material in
clinical practice is a short term of its storage due to autolysis
even at hypothermia conditions. Investigation of low-tempe-
rature storage methods enables to extend the perspectives
of placenta tissue application in medicine.

In the work the results of comparative study of the con-
tent and properties of water-saline extracts, obtained from
fresh and stored at —20 and —196°C human placenta tissue,
have been shown. As the parameters, characterizing the
human placenta extracts (HPE), the concentration and distri-
bution on molecular masses of proteins, the content of
peroxidation products, catalase activity, oxidation level of
heme iron were used. To characterize biological activity of
HPE, their effect on structure-functional parameters of
different cells: erythrocytes, SPEV and fibroblasts were stu-
died.

It has been shown that the interaction of HPE compo-
nents is manifested in membrane and cell cytosol conditions.
The storage of placenta tissues at —196°C for a year enables
to derive the HPE, in which there is preserve an ability to
have a stabilizing activity on cells: to increase acid and os-
motic resistance, to stabilize the condition of cytosol erythro-
cytes, to increase the osmotic resistance of SPEV and fibro-
blast cells, to activate respiration processes in SPEV and
fibroblast cells. At the same time the low-temperature storage
of tissues considerably decreases the membrane-tropic
activity, observed in some HPE, obtained from fresh tissues.

Human placenta extracts isolated from tissues stored
for 1 month at —20°C exhibit the same properties, as HPE,
obtained from the tissues, stored at—196°C. Longer storage
at —20°C results in decrease of stabilizing activity of the
extracts, but after 3 months’ storage their properties storage
exhibit the destabilizing activity on cells.
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KpnokoHcepBMpOBaHMEe KAETOK pPeAKMX CyOTUNOB Aeiko3a
y Mmbiweii nHopeaHoi Amuun AKR/JY
A.A. KocTses, H.M. To3aees, A.K. KoBaresa, C.B. YTEmos, H.A. ExoBa,

O.B. 3mHosbes, H.B. PsgsoB, C.A. Ko3aoB
Kuposckuii HUM rematororim u nepeamBanmns Kposu PocmeATexHOAOrni

Cryopreservation of Cells of Rare Sub-Types of Leucosis in AKR/JY Inbred Mice
A.A. Kostyaev, N.M. Pozpeey, L.K. KovaLEva, S.V. UTemov, N.L. EzHOVA,

Yu.V. Zinowyev, N.V. RvaBov, S.A. KozLov
Kirov Research Institute of Hematology and Blood Transfusion, Russia

B pesynbprare sKkCepUMEHTAIBHBIX UCCIEIOBAHUIN Ha
MbImiax nHOpenHo nuanu AKR/JY Obuin aumarHocTu-
poBaHbl: MuenobsactHelit (5%), npoauM@onuTapHbIMi
(0,8%), morOGMacTHBIH (2%) 1 MerakapHOIUTAPHEII (Me-
Hee 1%) BapumaHTHI Neiiko3a. Pemqkoe pacmpocTpaHeHue
BBISIBJICHHBIX BAPHAHTOB JIeiiKo3a 00yCIIOBHUIIO HEOOXOAH-
MOCTb MX COXPAaHEHHS B BUJIC IIEPEBUBACMBIX ILITAMMOB.

[exnp — onpeneuTs BO3SMOXHOCTB HCIIOJIb30BaHNS METO-
Jla KPUOKOHCEPBUPOBAHUS IS JOJIITOCPOYHOTO XPaHEHUS
OITyXOJIEBBIX KJIETOK MbIIei nHOpeHOH nHnn AKR/JY.

OmnprTel poBeeHs! Ha 20 Mprmax tuaun AKR/JY nByx
rioJioB, mokosienuit (F) 208 — 214, maccoti Tena ot 20 1o 30 T

[Ipu mosBIEHNH IPU3HAKOB CIIOHTAHHOTO JICHKO3a XKH-
BOTHBIX BBIBOJVIIN U3 SKCIICPUMEHTA ITyTEM JCKaIUTaIIH.
U3 cene3enku roToBUIN 6%-10 KIIETOUHYIO cycrien3uto. [1og-
CUHMTBIBAJIN KOJIMYECTBO AAPOCOACPIKAIINX KIETOK, OIICHHBA-
71 uX ku3HecnocobHocTs 1o Ilpexky. [Tocne cmemmBanus
CYCIIEH3MH KIETOK C KpuompotekTopoM (5%-ii pacTBOp
TUMETHICYTb(POKCUAA) KPHOTPOOUPKH ¢ OHMO0OBEKTOM
MTOMETIANU B Tapsl )kuaKoro azota (—140°C) mist nocenyro-
miero xparenus. [1o ucreuennu 10 mHEH 00pa3ibl ¢ KIETOY-
HOM CyCIIeH3HEeH 0TOTpeBalI Ha BOASIHOM OaHe, OTMBIBAIIN
OT KPHOIIPOTEKTOPA, IEHTPU(PYTUPOBAIIH 1 OCEBILIHE KICTKH
pecycreHnpoBaiy B 1 Mi1 HOMMIIIOKMHA. B mpuroToBIieH-
HOM 00pasIie MOACUYNTHIBAIIN KOJTMIECTBO SAPOCOIAEPIKAIINX
KJIETOK, OTIPEIeIISIN UX KU3HECIIOCOOHOCTB, 3aTE€M KIETOU-
HYIO B3BECh BBOJIMJIM 30POBbIM MbliaM Juun AKR/JY.
IIpu nosiBiIeHNK IPU3HAKOB IEPEBUBHOIO JICHKO3a MbIILIEH
BBIBOJIMIIH U3 DKCIIEPUMEHTA U IPOBOJIUIIN MOP(OIIOTrHYec-
KyIO OLICHKY CyOTHIIa JIEHIKO3HOTO Mporecca.

3amoposkeHo 23 obpasia 6%-i cycleH3uH KIETOK celie-
3eHKH Mblteit nuopennoi mianu AKR/JY, n3 Hux 5 — o06pas-
161 ITpouMQonHUTapHOTO JIeliKo3a, 5 — MOHOOJIACTHOTO U
13 — muenobnactaoro. PasmMoposkeHo u nepeBuTo 7-1 310po-
BbIM MbmaM JiuHUE AKR/JY 4 06pasua, u3 KoTopsix 3 —
00pa3Iel MOHOOIACTHOTO JieiiKko3a U | — Muesro0nacTHOrO.
[Tocne HHOKYIALNY Pa3MOPOKEHHBIX OITyXOJIEBBIX KJIETOK
Y BCEX JKUBOTHBIX pPa3BUJICA IEPEBUBHOM J€iiko3. Mccneno-
BaHHE Ma3KOB-OTIIEYaTKOB CBU/IETEIHCTBOBAJIO 00 ACHTHY-
HOCTH MOP(OJIOTHUECKON KaPTHHBI OPraHOB Y MBILICH-
JIOHOPOB OITYXOJIEBBIX KJIETOK MOP(OJIOTHUECKUM MTPU3HA-
KaM JICHKO3HOTO ITPOIecca y MBIIIEH-PEIUITHEHTOB.

TakuMm 06pa3om, UCTIONB30BAHNE METOAA KPUOKOHCEP-
BHPOBaHMS KJIETOYHOTO MaTepualla Mo3BOJIsIET COXPAaHUTh
penkue CyOTHIBI JICHKO30B MBIIICH WHOPETHON JTMHUU
AKR/JY B TeueHHE IIUTEIBHOTO BPEMEHH.
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As a result of experimental studied in AKR/JY inbred
mice there were diagnosed: myeloblast (5%), prolymphocyte
(0.8%), monoblast (2%) and megakaryocyte variants of
leucosis (under 1%). Rare distribution of the revealed
leucosis variants stipulated the necessity of their preserva-
tion as the passaged strains.

The aim was to determine the possible use of the
cryopreservation method for long-term storage of tumour
cells of AKR/JY inbred mice.

The experiments were carried out in 20 AKR/JY mice of
both sexes, of generations (F) 208-214, with the body weight
from 20 to 30g.

At the appearance of the signs of spontaneous leucosis
the animals were decapitated. The suspension of 6% was
prepared from the spleen. The number of nucleated cells
was counted, their viability was assessed according to
Schreck. After mixing the cell suspension with cryopro-
tectants (5% dimethyl sulfoxide solution), the cryovials with
biological object were placed into the vapours of liquid
nitrogen (—140°C) for following storage. Ten days later the
samples with cell suspension were thawed on water bath,
washed out from cryoprotectant, centrifuged and sedimen-
ted cells were resuspended in 1 ml of polyglucin. In the
prepared sample the number of nucleated cells was counted,
their viability was examined, afterwards cell suspension was
introduced to healthy AKR/JY mice. At the appearance of
the signs of passaged leucosis the mice were decapitated
and sub-type of leucosis process was morphologically
assessed.

There were frozen 23 assays of 6% spleen cell suspension
of AKR/JY mice, 5 among them were the samples of pro-
lymphocyte leucosis, 5 of monoblast one and 13 of myelo-
blast leucosis. There were thawed and passaged 4 samples
to 7 healthy AKR/JY mice, 3 of them were the samples of
monoblast leucosis and 1 of myeloblast. After inoculation
of thawed tumour cells in all animals the inoculated leucosis
developed. The investigation of the smear prints testified
to identity of morphological pictures for the organs of mice,
the donors of tumour cells to morphological principles of
leucosis process in recipient’s mice.

Thus the use of cryopreservation method of cell material
enables to preserve rare subtypes of leucosis in AKR/JY
mice for a long time.
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BAusiHMe 3amopaXkMBaHMsi HA COXPAHHOCTb KYABTYP KA€TOK, MOAYYE€HHbIX M3 3MOpPUOHOB

MblIlei, HECYWMX FeH YAYYLIEHHOTO 3eAeHOro hAlopecumpyiowero deaka
M.B. CaBmHLEBA, A.A. CmmpHOB, H.IO. Caxarosa, b.K. TABPMAIOK
UHCTUTYT TeopeTndeckoi n sKkcrepumeHTarbHoi buogpusmnkmn PAH, r. [lyuwmHo
Freezing Effect on Integrity of Cell Cultures, Derived from Murine Embryos
with Enhanced Green Fluorescenting Protein Gene

[.V. SAVINTSEVA, A.A. SMIRNOV, N.YU. SAKHAROVA, B.K. GAVRILYUK
Institute of Theoretical and Experimental Biophysics of Russian Academy of Sciences, Pushchino, Russia

KileTku KMBOTHBIX, COJEPKAIUX B T€HOME TPAHCTCH
VIYy4YIIEHHOTO 3eJIeHOTo (uiroopecuupyromero Oeika
(EGFP), sBnstoTcs nepcneKTUBHBIM MaTepHaloM i I10-
JIy4eHUs KJIIETOYHbIX U TKaHeBbIX KynbTyp. EGFP — knerounsiii
MapKep, KOTOPBIH MO3BOMISET MIUTEIbHO HaOI0AaTh 3a
KOHKPETHBIMH KJIETKaMH MIPU KYJIBTUBUPOBaHUU. Jl11s cepuii-
HBIX 3KCIEPUMEHTOB KJETKH XEJaTeIbHO COXPaHATh B
KprobaHKe. B cBs3U ¢ STHM HEOOXOMMO HCCIIEIOBATD BIUS-
HHe HU3KUX Temmnepatyp Ha coctosiuue EGFP u cioco6HOCTB
KJIETOK, MEPEeHEeCIINX MPOLEAYpPhl 3aMOpa’KUBaHUSI-Pa3MO-
paKMBaHUsA, U HKCIPECCUPOBATH ATOT OenoK. Mbl u3yuanu
skcnpeccuto EGFP B aMOpHOHANBHBIX KIETKAaX IOCIE UX
3aMOpPaXMBAHUS 10 CTAHAAPTHON METOMKE U XpaHEHHS IPU
temnepatype —196°C.

B nepBoii cepunt 3KCIepUMEHTOB HCIIOIb30BAN KYJIbTY-
Py KJETOK, MOJYy4YEHHBIX U3 KOKHO-MBIIIEYHON TKaHU
14-nHEBHBIX YMOPHUOHOB I'€MU3UTOTHBIX CAMOK JIMHUHU
C57BL/6-Tgn(ACTbEGFP)10sb-J mocne ux ckpemuBaHus
¢ camiamu ucxoanoit nuanu C57BL/6, He HecylnMMHU TeHa
EGFP (-/-). DOm0puoHnansHble GpubpobdiacTonogoOHbIE
KJIETKH, Ipolleamue 2-3 naccaxa, moMeuain B KpHOIpo-
O6upku ob6bemoMm 1,8 mi. 3amMopakuBaHUE NPOBOAMIU B
CIenUanbHOM KaMepe Al kpuokoHcepBanuu 10 —40...—50°C,
3aTeM OOBEKTHI MepeHocuiIn B cocyn Jproapa. O6pasisl
XpaHWIN B KHUJKOM a3oTe oT 24 yacos 10 10 mecsues. [locne
OTTauBaHUS XU3HECIOCOOHOCTh KJIETOK OLICHUBAIM IOJ
MHUKPOCKOTIOM IO COCTOSHHIO UX MOP(}OIOTHYEeCcKOr Iie-
JIOCTHOCTH, CTENEHH a/Jre3Wd W pacIIaCTHIBAHUS, a TaKxkKe
no npoiudepaTuBHON akTUBHOCTH. [lokazaHo, YTO XpaHe-
HHE B )KHUIKOM a30T€ HE OTPa)KaJloch Ha CIIOCOOHOCTH MBI-
MIHHBIX (HUOPOOIACTOMONOOHBIX KIETOK IKCHPECCHPOBAThH
EGFP. nTeHCHBHO CBETSIINECS KIETKUA OBLIH XapaKTEePHBI
JUISL KYJIBTYP Kak HEIOCPEICTBEHHO IIOCIe OTTauBaHMS, TaK
U NOCJIE HECKOJBKMX Iaccakedl MpH JajabHEHUIIEeM KyIbTH-
BUpoBaHMHU. [lonydyeHHbIe TOCe pa3MOpPakKUBaHUS KIIETKU
MOTJIM OBITh MCIIOB30BaHBI B PAa3JIMYHBIX HKCIIEPHMEHTAX
BIUIOTH 10 9-10 maccaxa.

Bo BTOpOil cepun mpoBOaMIM 3aMOpaKUBaHHUE 2-Kile-
TOYHBIX 3MOPHOHOB, MONy4YeHHBIX OT caMok —/EGFP mocne
crapuBaHUs ¢ camMiamu —/— Takue 3MOpPHOHBI copepkaT
EGFP, cunte3upoBaHHbIl emé B 00I[MTaX F€MU3UTOTHOU
camKku. Jkcrpeccus xe coocteHHoro rena EGFP HaunHaer-
¢ Ha cTtaguu 8 OJacTOMEpoB BO BpeMsl KOMIAKTHU3AIUH.
Takum o0Opa3zoM, B 3THUX ONBITAX MBI H3ydJalld NEHCTBHE
KPHOKOHCEpBalluu Ha 0eJ0K MaTEepPUHCKOIO IPOUCXOXK-
nenus. [Tociae pa3mopakuBaHUs B 2-KJIETOYHBIX 3apOJIbIIIax
He ObuTo 0OHapyxeHo cBeueHuss EGFP, uto, nmo-sumumomy,
CBHUJIETEJIbCTBYET O €ro JIeHATypaluy.

CpaBHEHHUE 3THX JAaHHBIX, KOTOPBIE HOCAT IpEIBapHU-
TEJIbHBIH XapakTep, C JaHHBIMH, MOJYYEHHBIMU B OIBITaX
10 3aMOPaXMBAHUIO KJIETOK 14-1HEBHBIX YMOPHUOHOB,
MMOKa3bIBACT, YTO MATEPUHCKUH “3eJeHbIil” OeoK, coaepxa-
muiica B KJIETKAaX paHHUX SMOPUOHOB, MOXET ObITH MEHEe
YCTOWUYUBBIM B YCJIOBHUSAX KPHOKOHCEPBAIMU, YeM OEIOK,
9KCIIPECCUPOBAHHBIN Ha COOCTBEHHBIX MaTpULAX.
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Animal cells, having transgene of enhanced green
fluorescenting protein (EGFP) in genome, are the per-
spective material to obtain cell and tissue cultures. EGFP is
a cell marker, enabling a long-term observation for particular
cells during culturing. For experimental sessions cells are
advisable to be stored in cryobank. Due to this fact of neces-
sary is to investigate the way of low temperature influence
on EGFP state and the capability of cells, underwent the
freeze-thawing procedure, to express this protein. We have
studied the EGFP expression in embryonic cells after their
freezing according to the standard technique and storage
at—196°C.

In the first experimental session we have used the cell
culture, derived from skin-muscle tissue of 14 days’
embryos of C57BL/6-Tgn(ACTbEGFP)10sb-J hemizygous
females after their crossing with males of C57BL/6 initial
line without EGFP gene (—/—). Embryonic fibroblast-like cells,
underwent 2-3 passages, were placed into 1.8 ml cryovials.
Freezing was carried-out in a special chamber for cryopreser-
vation down to —40...—50°C with following object transfer
into Dewar vessel. Samples were stored in liquid nitrogen
from 24 hrs to 10 months. After thawing we have micro-
scopically assessed the cell viability by the state of morpho-
logical integrity, adhesion and flattening degrees, prolifera-
tive activity as well. Storage in liquid nitrogen was shown
as not reflecting on the capability of murine fibroblast-like
cells to express EGFP. Cells with an intensive luminescence
were typical for cultures both right after thawing and after
some passages during following culturing. Cells, procured
after freeze-thawing might be used in different experiments
up to 9-10 passages.

The 2-cell embryos, procured in females —/EFGP after
coupling with males —/—, were frozen in the second session.
Such embryos contain EGFP, synthesized even in oocytes
of hemizygous female. Expression of the own EGFP gene
begins at 8 blastomeres’ stage during compactisation. Thus,
in these experiments we have studied the cryopreservation
effect on protein of maternal origin. No EGFP fluorescence
was revealed in 2-cell embryos after thawed, that apparently
testified to its denaturation.

The comparison of these data of preliminary character
with those, obtained in experiments on freezing cells of 14
days’ embryos demonstrates the mother “green” protein,
containing in cells of early embryos, as less resistant under
cryopreservation condition, than the protein, expressed on
the own matrixes.
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BAusiHMe NpOHMKAKOWMX KPUOMPOTEKTOPOB Ha OCMOTUYECKYIO
YCTOMYUBOCTb M IAEKTPUYECKMEe napameTpbl OOLUMTOB MbIlIU
E.N. CMmoabsiHMHOBA!, B.A. LLUMrnMmara?, E.B. AABLIAOBA,

A.A. KoAECHMKOBA?, E.I'. AMCHHA?,

E.A. TOPAMEHKO'

"MncTutyT npobaem Kpuobuororum u kpuomesnumHol HAH YkpauHsl, r. Xapbkos
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Effect of Penetrating Cryoprotectants on Osmotic Resistance
and Electric Parameters of Murine Oocytes
E.l. SMoOLYANINOVA!, V.A. SHIGIMAGAZ, E.V. DAvyDOVA',
A.A. KoLesNikova?, E.G. LisiNnaZ, E.A. GORDIENKO'
'Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Cattle Breeding Institute of Ukrainian Academy of Agrarian Sciences, Kulinichi, Kharkov Region, Ukraine

ITouck nyTeit onTUMHU3aLMK IPOTPaMM KPUOKOHCEPBU-
POBaHUS OOIMTOB MIIEKOIMTAOIITUX TECHO CBSI3aH C UCCIIENI0-
BaHUSIMH, HalIPAaBJICHHBIMH Ha MTOUCK 3P PEKTUBHBIX KPHO-
MIPOTEKTOPOB U CHMIKEHHE MX TOKCHYHOTO BIIUSHHUSA Ha
k1eTkd. OJTHaKO KPUTEPHEB, ITO KOTOPBIM MOXKHO BECTH IPeI-
BAapUTENBHBIA 0TOOP 3(P(PEKTUBHBIX KPUOIPOTEKTOPOB,
HEJIOCTaTOYHO, YTO O0YCIIOBIEHO OTCYTCTBHEM aJIeKBATHBIX
METOANYECKUX TOAXOI0B K UCCIIEIOBAHUIO KOMIUIEKCHOTO
BIIMSIHAS KPUONIPOTEKTOPOB Ha MEMOpPaHHBIE U ITUTOILIA3-
MaTHYECKHE CTPYKTYPBI KIETKU.

Lens paboThl — McciIef0BaHUE BIMSHUS TPOHUKAIOIINX
KPHOIPOTEKTOPOB HA OCMOTHYECKYIO YCTONYHUBOCTD H JJIEK-
TPUUYECKYIO IPOBOIUMOCTE OOIIUTOB MBIIIIH.

MeTonoM CBETOBOII MUKPOCKOIIUU U TEOPETUYECKOTO
MOJICTTUPOBAHMS MCCIEJOBAHO OCMOTHYECKOE TOBEICHHE
oorutoB MeImy MII B 1,0 M pactBopax Hambosee 9acTo
HCHOJIb3yEMBIX B MPAKTUKE KPUOKOHCEPBUPOBAHUS KPHO-
3aIIUTHBIX BEIECTB: CAXapO3bl, ITHIECHIINKOIS, NALEPHHA,
1,2-nponananosa, aneraMua, JUMETHICYIb(QOKCHIa, a
TaKXKe OIpeeIeHbl KOdQ(UIMESHTH TPOHULIAEMOCTH MX
IUIa3MaTHYeCKUX MeMOpaH JUId yKa3aHHBIX BelecTB. MeTto-
JIOM 3JIEKTPONOPALUU ONIPENEIIIN 3aBUCUMOCTD 3JIEKTPU-
YECKO MPOBOAMMOCTU OOLMTOB MBIIIM B MPOLIECCE UX
SKBHJIMOpAINK B YKa3aHHBIX PACTBOPAX OT BEJIMUHMHbI HAIIpSI-
KEHHOCTH MPUIOKEHHOTO IeKTpuyecKoro nojs. [loka3za-
HO, YTO IIPOBOTUMOCTB OOIIUTOB MBIIIN BO3PACTAET C YBEIH-
YEHHEM aMILUIUTYAbI IPHKJIAABIBAEMOTO UMITYIIBCA, TPHYEM
XapakTep 3TOH 3aBUCHMOCTH OJIM30K K JInHEitHOMY. Ciienyer
OTMETUTH, YTO OOLIUTHI MBI, SKCIIOHUPOBAHHBIE B PACTBO-
pax ucciIeayeMbIX KpHOIPOTEKTOPOB, 00JIA/1at0T PA3IMIHON
YCTOMYMBOCTBIO K IEHCTBUIO UMITYJILCHOTO JIEKTPUYECKOTO
oIS, DTUIICHITIMKOIB U alleTaMU/I, HECMOTPSI Ha IIPaKTHYeC-
KU OZJMHAKOBYIO UX CHOCOOHOCTB POHUKATH Yepe3 Iuia3ma-
TUYECKHE MEMOPaHbI OOLIUTOB MbIIIH (K =0,95%10"m/cu
Kp =0, 78x107 M/c), OKa3bIBAIOT paBJ‘II/I'IHoe BJIMSIHUE HA
OOLIUTEI, YTO OTPAKAETCS HA UX YCTONYUBOCTH K JICHCTBUIO
3NIEKTPUYECKOro uMmynbca. Ha ocHOBe (hyHIaMeHTaIbHBIX
MOJIOXKEHUH TEOPUH YIPYTOCTU TOHKUX 000JI0UEK, 3IEKTPO-
JMHAMHUKH 1 OMO(MH3HKH IIOCTPOEHA TEOPETHYECKast MOJIEIb
3MEKTPHYECKOTO MPOOO0st KIIETOYHBIX MEMOpaH. YCTaHOBIICHA
KOJIMYECTBEHHAs! 3aBUCUMOCTb MEKIY HAPSKEHUEM DIIEKT-
PHUECKOTO ITOJIst HA MEMOpaHe KJICTKH U €€ MOIYJIEM YIIpy-
roctu. Pa3nnyHas ycToMUMBOCTD KICTOYHBIX MEMOpaH K
3NEKTPHUYECKOMY MPOOO0I0 B PacTBOPax KPUOMPOTEKTOPOB
OOBSICHSETCS UX BIMSHUEM Ha MOAYJIb M30TPOITHOTO PACTS-
KEHUS TUIa3MaTHIeCKOil MeMOpaHBI.
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The search for ways to optimise the cryopreservation
programs for mammalian oocytes is tightly related to the
researches, oriented to select the efficient cryoprotectants
and reduce their toxic effect on cells. However, there is an
insufficient number of criteria for preliminary selection of
efficient cryoprotectants, stipulated by the absence of any
adequate methodical approach in studying a combined
effect of cryoprotectants on membrane and cytoplasm cell
structures.

The research was targeted to investigate the effect of
penetrative cryoprotectants on an osmotic resistance and
electric conductivity of murine oocytes.

An osmotic behaviour of murine oocytes MII in 1.0 M
solutions of cryoprotective substances, being most frequ-
ently used in cryopreservation practice such as: sucrose,
ethylene glycol, glycerol, 1,2-propanediol, acetamide, dime-
thyl sulfoxide (DMSO), has been investigated with light
microscopy and theoretic modelling methods, as well as
the permeability coefficients of their plasmatic membranes
for the mentioned substances have been determined. The
dependency of electrical conductivity of murine oocytes
during equilibration in the mentioned solutions on the
applied electric field intensity value has been detected with
electroporation method. Murine oocyte conductivity was
shown as increasing with amplitude augmentation of the
applied impulse, moreover this dependency character was
close to a linear one. Of note is the fact that the murine
oocytes, exposed to the studied cryoprotectant solutions
have different resistance to the impulse electric field effect.
Ethylene glycol and acetamide in spite of their quite an
equal ability to penetrate through plasmatic membranes of
murine oocytes (C =0.95%107 m/sec andC 0.78x10"m/sec)
differently affect the oocytes, that is reflected on their
electric impulse resistance. Basing on the fundamental
statements of the elasticity theory of thin-walled shells,
electrodynamics and biophysics there was built a theoretic
model of electric breakdown of cell membranes. Quantity
dependency between electric field tension on cell membrane
and its elasticity modulus has been established. Different
cell membrane resistance to electric breakdown in cryopro-
tectant solution is explained by their effect on the modulus
of plasmatic membrane isotrop tension.
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Kproxupyprusi: HoBble MexaHU3Mbl MOBPeXA€HUsI BMOAOTMYECKOW TKaHW in Vivo
H.H. Kopran
MeXXAyHapOAHBIA MHCTUTYT Kpuoxupypruu, r. BeHna, Asctpus
Cryosurgery: The New Mechanisms of Biological Tissue Injury in vivo

N.N. KOrrAN
International Institute for Cryosurgery, Department of Surgery, Rudolfinerhaus, Vienna, Austria

MHorue TeopeTHYECKUE U HKCIIEPUMEHTAJIbHBIE HCCTIe-
JIOBaHMA KaK in Vitro, Tak U in vivo NPOBOJAWINCH C LIENIBIO
00BsICHEHNS NEHCTBUSA HU3KUX TEMIIEpAaTyp Ha TKaHb.
Od4eBHUIHO, YTO TeMIlepaTypHBIE MapaMeTpbl, HCIOIb-
30BaHHbIE PaHee AJIs 3aMOPaXUBaHUS [IPU KPUOXUPYPIUH,
He ObLIIM TOYHBI; BO3MOXKHO, 3TO U OBLIO IPUYMHON Heynau
npu nedeHnd. Llens paboTel — onucanne paHHUX yIBTpa-
CTPYKTYPHBIX 0COOCHHOCTEH TaPSHXUMBI IOKEITYI0UHON
JKeJIe3bl C UCII0JIb30BAHUEM KPUOXUPYPTHH il ViVo.

IIponeMoHCTpUPOBAaHO BO3IEHCTBHE POLIECCOB 3aMO-
paXUBaHUSA-OTTAaUBAHUS IPU Pa3IMYHBIX TeMIiepaTrypax. B
SKCIIEPUMEHTE UCTIOJIB30BaNN 48 )KUBOTHBIX. MccnenoBanu
OTBETHYIO PEAKLIMIO NaPEHXUMBI IIOJKETYIOYHON JKETIe3bl
Ha KpUOXUPYPTHUIO.

AHanu3 ¢ MOMOIIBIO AEKTPOHHON MUKPOCKOTIMH ITOKa-
3aJ1, 4TO MOCJE JOKAIbHONU KPUOAECTPYKLUH IIPU TEMIIE-
patypax —80 u —180°C cxoHbIE IPOIECCHI TPOUCXOIAT B
TKaHU IOJDKEITYIOYHOM 5KeJe3bl B PAHHIOO IOCTKPUOXUPYP-
rugeckyio (asy u B mpezesiax CyTOK [ociie HU3KoTeMIepa-
TYPHOMU 3KCHO3UINH TKaHHU. DK30KPHHHBIE KIETKH MOPKeITy-
JIOYHOM jKeJie3bl B LEHTPE KPUO30HBI U3MEHSIUCH MOCIIE
pa3sMopakuBaHUs. YBEJIMUYHUBAIUCH YIbTPACTPYKTYypHBIC
M3MCHEHUS B 9K30KPHHHBIX KIICTKAX, B KOTOPBIX OBLTH OTMe-
YeHBI TIEPBEIC MPU3HAKKA AUCTPOPUUECKUX MPOLECCOB.
Taxue ynpTpacTpyKTypHbIE H3MEHEHUS B KJIETKAX MOIKEIY-
JIOYHOM )keJ1e3bl 00eCIIeYNBArOT JyyIllee IOHUMaHNE MeXa-
HHM3MOB TIOBPEXKICHUSI U TIaTOreHe3a 00MOpayKMBaHKSI ITOCIIE
Kpuoxupypruu. IIpu kpruoxupypruu cBoicTBa OTBETHOH
peaxkLMy NapeHXUMBbI [10JDKEITYJOUHOM XKeJe3bl II0CIIE HU3KO-
TEMIIEPATYpPHOI'0 BO3JCHCTBUS Ba)XHbl JUIsl IOHUMaHUU
MEXaHU3MOB IIOBPEKICHUS U KPUOTE€HHOIO [1aTOJIOrHYeC-
KOT'0 U3MEHEHUS MTOCIIE€ OTTAUBAHHUS.

[Tony4yenHsle JaHHBIE NOATBEPKIAAIOT, YTO UMEHHO Ha
KJIETOYHOM YPOBHE POUCXOANUT BHE3ATHOE U IPOTPECCUB-
HOE NOBPEXIEHUE KIETOK MOPKETYIOYHOMN KeJe3bl B OCT-
KpUOXUPYPrHUUECKON 30HE, UTO MPUBOAUT K ACETITUUECKOMY
KPHOHEKpPO3Y, a 3aT€M M aceNTUYECKOMY KpHOANONTO3y
JKUBOI HOPMaJIbHOM TKaHU. MI3MEeHEeHus COCyAUCThIX Kallnil-
JIIPOB U IMPKYJIATOPHASI CTarHALMs yKa3blBatOT HA aHTUAH-
TUOTEHE3HbIN MEXaHU3M, KOTOPBIil BMECTE C KpHOAIIOHEKPO-
30M M KpUOAIOINTO30M SIBJISIOTCS OCHOBHBIMU MEXaHU3-
MaMH MOBPEKACHUS OMONIOTUYECKON TKaHH MOCIIE HU3KO-
TEMIIEPATYPHOI'0 BO3EICTBUSL.
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A number of theoretical and experimental studies, both
in vitro and in vivo, have been performed to explain the
action of low temperatures on tissue. It is now evident that
the thermal parameters used in the past for freezing during
cryosurgery were not precise; this may have resulted in the
failure of treatment. For the first time, this report describes
the early ultrastructural features of pancreatic parenchyma
after low temperature exposure, i.e. cryosurgery, in vivo.

We demonstrate the effect of freeze-thawing processes
using temperatures of various intensities. 48 animals were
used for the experiment. The cryosurgical response of panc-
reas parenchyma, i.e. ultra-structural cellular changes in
pancreas tissue, was investigated.

The electronic microscopic analysis showed that, after
local cryodestruction at temperatures of —80 and —180°C,
similar processes occurred within the pancreas tissue in
the early postcryosurgical phase — immediately and up to
24 hours after low temperature exposure on tissue. The
exocrine pancreatic cells in the center of the cryozone
changed upon thawing. Ultrastructural changes in the exo-
crine pancreatic cells, where the first signs of dystrophic
processes had been noticed, were increased. These ultra-
structural changes in the pancreatic cells provide a platform
to better understand the mechanisms of damage and the
pathogenesis of frostbite after cryosurgery. The properties
of the pancreas parenchyma response after low temperature
exposure provide important insights into the mechanisms
of damage and the cryogenic lesion immediately after
thawing in cryosurgery.

Our new insights prove on the cell level that suddenly
and progressively damaged pancreatic cells in the postcryo-
surgical zone lead to aseptic cryonecrosis and then to asep-
tic cryoapoptosis of vital normal tissue. The vascular capilla-
ry changes and circu-latory stagnation demonstrate the anti-
angiogenesis mecha-nism, which, together with cryoaponec-
rosis and cryoapoptosis, are some of the main mechanisms
of biological tissue injury following the low temperature
exposure.
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Mopdonroruyeckue U (PyHKLUMOHAABHbIE OCODEHHOCTM KAAABEPHOW FemMOMno3TUYECKOM
TKaHn nocae 20-AeTHeit KoHcepBauum npu —196°C
A.A. KocTtses, C.B. YTemos, H.A. ExoBa, H.B. Mcaesa
Kuposckuii HUM rematororimn u nepeamBanmns Kposu PocmeATexHOAOrni
Morphological and Functional Peculiarities of Cadaveric Hemopoietic Tissue

After 20-years’ Preservation at —196°C
A.A. Kostvaev, S.V. Utemov, N.L. EzHovA, N.V. IsAvEvA
Kirov Research Institute of Hematology and Blood Transfusion, Russia

B 80 romax XX cronetus pa3pabaThIBaIM U MIHUPOKO
HCIIOJIb30BANIN CIIOCOOBI 3ar0TOBKH H JTTUTEIIBHOIO XPAaHEHHS
OHMOJIOTHYECKOTO MaTeprala OT KaJaBepoB B paHHHE ITOCT-
MopTaibHbIe cpoku. Ha 6a3e Kuposckoro macTHTYTa 10 1991
rofa ObUT CO3/JaH OaHK KaJIJaBEePHOH reMOIIOATHIESCKON TKAH!
(KT'T).

e HacTOATIIETO UCCIIEIOBAHHS — H3YIECHHE MOP(OIIO-
THYeCKUX B QYHKIMOHANBHEIX ocobenHoctelt KI'T mocie
JUITeIEHOTO (Ooree 20 1eT) XpaHeHUs ¢ KpHOKOHCEPBAaHTOM
«I'em>kerm» B cpesie )KUAKOTO a30Ta.

Bt nccnenonans! 7 06pasios KI'T. Jo kprokoHcepBH-
pOBaHUs KU3HECTIOCOOHBIE KIETKH B MP00OE ¢ BUTATbHBIM
KpacuTeneMm coctasisuii oT 60 1o 91%, nmocne pa3mopa-
skuBaHUs — 58— 89%. KonmnuecTBo BOCCTaHOBIEHHBIX Kaja-
BEPHBIX MUEJIOKaPHOLIUTOB ITOCTIE 3aMOPAKUBAHUA-OTOTpe-
BaHMsS ObUIO paBHBIM 82%. Mopdomorndyeckuii ananus
00pas3IoB MOKa3al, 9TO AJIs IEKOHCEPBUPOBAHHBIX KIECTOK
XapaKTEePHBI: BAKYOJIHM3aIHs IIUTOIIIa3Mbl, CHIDKCHHE HEHT-
POQIITEHOM 3€PHUCTOCTH, YBEITUYCHUE TOJOSICPHBIX JJIe-
MEHTOB. B TO e BpeMs IpOLICHTHOE COICPYKAHNE MOHOHYK-
JIeapoB B ICXOJHBIX U pa3MOPOKEHHBIX 00pa3nax ObLTo OJIm3-
KHM.

Conepxxaane CD34-m03UTHBHBIX KJIETOK BapbUPOBAIIO
ot 0,47 no 0,53 %, »u3HecnocoOOHOCTh MUETIOKAPHOITUTOB
110 nokaszaresnio Bkirouenus 7-AAD cocrasisiia 97,5-98,0%,
YTO HECKOJIBKO HIDKe HOpMBI. Hamu 6b110 3aperucTpupo-
BaHO CHIDKEHHE HHTEHCUBHOCTH SKCIIPECCUN aHTUT'€HOB Ha
Pa3MOpOKEHHBIX MHUEIOKAPHOIUTAX, BBIIBICHHOE IO
MTOKA3aTeII0 HHTCHCUBHOCTH (DITyOPECICHIIHH.

[Ipu KyTETUBHPOBAHUH OBLI MTOTYYEH CTAOMIEHBIN pOCT
KIIETOK B 5 00pa3max u3 7. OTMedeH pocT 2 BUOB KOJOHHIA:
TpaHYJIOIUTAPHBIX U Makpo(daralsHBIX, B cpenHeM 67,2 Ha
10° MuenokapuonuToB. Bee KiieTouHbIe arperathl, BKITIOYEH-
HbIe B ToACYET, cocrosii u3 100 u 6o1ee kinetok. OaHaKo HU
B OZJHOM 00pa3iie He OTMEYEH POCT APUTPOUIHBIX KOJIOHHUII.
Taxoke He ObLIO OOHAPYKEHO KOJIOHUN CMENIAHHOTO THIIA,
oOpasyroniuxcsi U3 Hanboee paHHUX MIPEIIIeCTBEHHIKOB
2—5 KpOBETBOPHBIX POCTKOB.

Taxum 06pa3om, OTydeHHbIE Pe3yIbTaThl CBUIETEIbCT-
BYIOT 0 ToM, 4T KJIeTKH KI'T ymoBiIeTBOpUTENHHO IEPEHOCAT
MIpoIIecC KPHOKOHCEPBUPOBAHUS U JTUTEIEHOE XPAHCHHE B
JKUJIKOM a30Te TIO]T 3allIUTON pacTBopa «I eMxkem, a MHeNo-
KapUOLUTHI COXPAHSIIOT CHOCOOHOCTH K BOCCTAHOBJICHHIO
reMOoIT033a.
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In the 80s of 20 century there have been designed and
widely applied the ways for procurement and long-term
storage of biological material from cadavers in early post-
mortal terms. At the base of Kirov Institute before 1991
there has been established the bank for cadaveric hemo-
poietic tissue (CHT).

This research was aimed to study the CHT morphological
and functional peculiarities after a long-term storage (over
20 years) with “Haemgel” cryopreservative in a liquid
nitrogen medium.

There were investigated 7 samples of CHT. Prior to cryo-
preservation and after thawing the amount of viable cells in
a sample with vital dye was from 60 to 91% and 58-89%,
correspondingly. The number of recovered cadaveric myelo-
caryocytes after freeze-thawing was 82%. Morpho-logical
analysis of samples has shown the following features for
frozen-thawed cells: cytoplasm vacuolisation, decrease in
neutrophil granulation and increase in bare nuclear elements.
At the same time a percentage content of mononuclears in
the initial and frozen-thawed samples was close.

The content of CD34-positive cells varied from 0.47 to
0.53%, myelocaryocyte viability was 97.5-98.0% by 7-AAD
inclusion index, that was slightly lower than the norm. We
have recorded a decrease in the intensity of antigen expres-
sion to frozen-thawed myelocaryocytes, revealed by fluores-
cence intensity index.

During culturing there was obtained a stable cell growth
in 5 samples from 7. The growth of 2 colony types: granulo-
cytes and macrophages, in average 67.2 per 10° myelocaryo-
cytes, was noted. All calculated cell aggregates consisted
of 100 and more cells. However no sample was with growth
of erythroid colonies. No colonies of mixed type, formed
from the earliest precursors of 2-5 hemopoietic lineages,
were found-out as well.

Thus, the results obtained testify to the fact that the
CHT cells endure quite well cryopreservation and a long-
term storage in liquid nitrogen under “Haemgel” solution
and the myelocaryocytes preserve the capability of hemo-
poiesis recovery.

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, N22



Moaudmkaums caxapo3o-corepkaliero pacTtBopa AASl XpPaHeHUsl NeveHU
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A.C. AesEamHCkMin!, B.AX. OyArer?, A.KO. TETPEHKO'
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Modification of Sucrose-Based Solution for Liver Storage
D.V. CHerkASHINA!, O.A. SEMENCHENKO', E.N. TkAcHEvA!, A.YU. SomoV!,
A.S. Leebinsky!, B.). FULLER?, A.YU. PETRENKO'

'Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
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CeroHs He BBI3BIBACT COMHCHHUH aKTyalIbHOCTD ITOMCKa
HOBBIX M yCOBEPIICHCTBOBAHMS CYIIECTBYIOIIUX CPEeM AT
6e3omacHoro runorepmuueckoro xpanenus (I'X) uzomupo-
BaHHBIX opraHoB. Hamu OpuT paspaboraH caxaposo-cojep-
xanmit pactBop (CCP), a3 pekTHBHOCTH TpUMEHEHHS KOTO-
poro OblIa MokazaHa npu goarocpounoM I'X n3zonupoBaH-
HBIX IeNaTOLMTOB U LEeNOH NedeHu. Bmecte ¢ TeM BO3MOXK-
HOCTb €T'0 BHEJJPSHHS B KIIMHUUECKYIO IPAKTHKY JTUMHATHPO-
BaHa HAJTMYHEM JBYX KOMIIOHEHTORB: | — OBIYHIl CEIBOPOTOU-
ueiii anpOymuH (BCA), obecneunBaronunii HeobxonuMoe
OHKOTHYECKOE M OCMOTHYECKOE JAaBICHUE, a TAKKE CBA3BI-
BAIOUINH TOKCHYECKHE MPOIYKTHI M CBOOOIHBIC YKHPHBIC
KHCJIOTHI, HO 00Jaalomuii IMMYHOTC€HHOCTHIO M TOBHI-
HIAIOIUH BEPOSITHOCTh 3aKyMOPKH MEIKUX KaIlUJUIIPOB
meueHu Ha 3tarne nepdysun; 2 — tpuc-HC1 6ydep, moxaep-
JKUBAIOIIUHK 1TOCTOAHCTBO pH mpu XpaHeHuu, HO o0anaro-
M, IO MHCHHUIO HEKOTOPBIX aBTOPOB, CIIOCOOHOCTHIO CTH-
MYyJIUpPOBaTh TPOMOOOOpa30BaHHE W IIUTOTOKCHYHOCTBIO.

Hens paboTsl — OLEHKAa KOPPEKTHOCTH TOTHOLIEHHOM
3ameHbl B cocrabe CCP anpOyMrHa Ha BBICOKOMOJIEKY-
JspHBIA onuaTUieHrIHKoNb (IT9T-8000) u Tpuc-HC1 6yde-
pa Ha oOWEenPUHATHIN — HocaTHBIMN.

B pabote ucnonp3oBaiu Oenbix 0€COPOIHBIX KpPBIC-
camok. [Tocie nepdys3un neueHw in situ ee M30IUPOBATH U
ITOMEIIAIN B paCTBOPHI XPAHEHMS, B COCTAaB KOTOPBIX BXO/IHU-
mm: 1 —1puc-HC1+BCA; 2 — tpuc-HC1+II2I'-8000; 3 — hoc-
¢arnsrii 6ydep+bCA; 4 — pocdarnsrii 6ydep + IIOT-8000.
Conepxanne BCA w/mmm I13I'-8000 cocTasisio 1%. Tpuc-
HClu pocdarnsrii 6ydep 6putn sxBUMOINSIPHEL. MccnenoBa-
Hus nposoaunu nociue 1 unu 18 4 I'X oprana, a Taxske noc-
nenyroomei pernepdysun B Tedenne 60 muu mpu 37°C.
CrerieHb MMOBPEKICHUS OpraHa OICHUBAIN 110 0a3aIbHOMY
YPOBHIO U cKopocTH HakoruieHus1 TBK-akTHBHBIX POTYKTOB,
a DHEpPreTHyYeckoe CoCTosHuEe — 1o copepxkanuio ATO.

INoxazaHo, 9TO HE3aBHCUMO OT COCTaBa PACTBOPA XpaHe-
HUA yxe nocie 1 9 ['’X B medeHH NmoBBIIIaeTcs 0a3aIbHBII
ypoBeHb TBK-aKTHBHBIX TPOTYKTOB 06€3 H3MEHEHHMS CKOPOC-
U uX HakorieHus. [Ipu atom conepxkanue AT® ocraercs
JocTarouHo BbicokuM. IIpoanenue cpokoB I'X meueHu Bo
BCEX THITaX PACTBOPOB 0 18 4 MpaKTHYECKH HE BIUIO Ha
6azanbHBIH ypoBeHb TBK-akTHBHEIX TPOAYKTOB, B TO BpEMS
KaK CKOPOCTb UX HAKOIUICHUS yBETUIHBAIACh IIPU IIPOBEJie-
HUH TeTIoBoH penepdysun, xots B CCP Ha ocHOBe docdar-
Horo Oydepa, comepxammero [15I-8000, 3To MOBHIIICHNE
OBUTO MEHEe BBIPAKCHO. AHAJOTWYHAs KapTHHA Halona-
Jlach 1pu uccienoBanuu conepxxkanug AT®: nocne 18 u I'X
3HaUCHUS OBLIM HIDKE, YeM rmocie 1 4, 3Ta cuTyarus ycyryo-
JsUTach B Xozie penepdy3ud, OIHAKO B YKa3aHHOM rpyrie
ITOKa3aTelNb OBLT JOCTOBEPHO BHIMIE, YEM B OCTAJIBHBIX.

Takum o6pa3oM, cocTaB pacTBOpa XPAaHEHUS MOXKET
OBITH yCHEIHO MOAM(PUIUPOBAH MyTEM 3aMEHBI anbOy-
muHa Ha [191'-8000, a Tpuc-HC1 — Ha docdaTHbIil Oydep.
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KPUOBMOJIOTUM
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Nowadays the relevance of search for novel and advan-
ced existing media for safe hypothermic storage (HS) of
isolated organs is beyond doubt. We have designed a suc-
rose-based solution (SBS), which application efficiency was
shown under long-term HS of isolated hepatocytes and the
whole liver. However the possibility of its introduction into
a clinical practice is limited by the presence of two compo-
nents: 1 — bovine serum albumin (BSA), providing a neces-
sary oncotic and osmotic pressure, as well as binding toxic
products and free fat acids, but having an immunogenicity
and increasing the probability of liver small capillary blo-
cking at perfusion stage; 2 — tris-HCI buffer, maintaining
pH constancy under storage, but, as some authors believe,
capable to stimulate the clottage and cytotoxicity.

The research was aimed to estimate the correctness of
integral replacement of albumin as a part of SBS for a high
molecular polyethylene glycol (PEG-8000) and tris-HCI
buffer for the standard phosphate one.

White breedless female rats were used in the research.
After in situ perfusion the liver was isolated and placed
into the storage solutions, with the composition as follows:
1 —tris-HC1 + BSA; 2 — tris-HCIl + PEG-8000; 3 — phosphate
buffer + BSA; 4 — phosphate buffer + PEG-8000. Content of
BSA and/or PEG-8000 was 1%. Tris-HCI and phosphate
buffer were equimolar. Studies were performed after 1 or
18 hrs of organ HS, as well as following reperfusion for 60
min at 37°C. Organ damage extent was estimated by a basal
level and accumulation rate of TBA-active products and
energetic state by ATP content.

It was shown that independently on storage solution
composition even 1 hr after HS there was an increase in
basal level of TBA-active products in liver with no change
in their accumulation rate. At the same time the ATP content
remains quite a high. The prolongation of liver HS terms in
all types of solutions up to 18 hrs does not practically affect
a basal level of TBA-active products, meanwhile the rate of
their accumulation increased during heat perfusion, al-
though in the phosphate buffer-based SBS with PEG-8000
this increase was less manifested. The same picture was
observed when studying the ATP content: after 18 hrs the
HS values were lower than 1 hr later, this situation aggra-
vated during reperfusion, but in the mentioned group this
index was statistically and significantly higher than in the
rest ones.

Thus, the composition of storage solution may be suc-
cessfully modified by replacing albumin and tris-HCL for
PEG-8000 and phosphate buffer, correspondingly.
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Mopd¢odyHkuMoHarbHOE COCTOSIHME IPUTPOLIMTOB MPU AAMTEABHOM TMIOTEPMUYECKOM
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Bonpocsl, cBs3aHHBIE C MEXaHU3MaMH MOBPEKIACHUS
O61onornYecKix 00bEKTOB B MPOIECCE THIIOTEPMUIECKOTO
xpaHeHus (I'X), 70 HacTOSIIEro BPEMEHU OCTAIOTCS
JUCKYCCHOHHBIMHU.

B pabote nccnenosanu BiusHue pH u HOHHOHM CHIIBI
cpenbl Ha MOP(OIOTNIECKOE COCTOSHUE M YCTOHYMBOCTh
SPUTPOLMTOB B YCIOBUSIX TMIIOTEPMHUYECKOTO XPAHEHHUS.

OKBWIMOpALMs SPUTPOLIUTOB B CpPelax ¢ PasIMIHbIM
3HaueHueM pH BBIIBIIIA TOCTAaTOYHO BEICOKYIO COXPAHHOCTD
UX MCXOIHOW (opMbI mpH BapeupoBaHuu pH cpensl.
Haunbonee 3HaunTenpbHOE U3MEHEHHE (OPMBI B TCUCHHE
nepBbIX 30 MUH OTMEUYEHO B HEAJEKTPOIUTHBIX Cpeax MpH
pH 8,6, B koTOpBIX HAaOMIOAATIaCh HHTEHCHBHAS TPAHCHOP-
Manys JUCKOLUTOB B 3XMHOLUTEL B mponecce I'X ycraHos-
JIeHbl OoJiee BBIPAKEHHBIE M3MEHEHHsS (HOPMBI KIETOK,
oOycnosneHHsIe cocTaBoM U pH cpenst skcniosumuu. [Ipu
KHCIBIX 3HaUueHMsIX pH apuTponuts! TpancHopMupyroTcs B
TeTEePOreHHYIO MOS0 JUCKOILIUTOB M 9XUHOLUTOB BHE
3aBHUCHUMOCTH OT COCTaBa CpPelbl XpPaHEHUs, TOrna Kak
HelTpanpHble 3HaueHus pH BeI3bIBaIN TpaHCchopMannio
SPUTPOLUTOB B TOMOT€HHYIO, SXHHOIIUTAPHYO MOITYIIALIUIO.
[Ipu menounsix 3Ha4eHuAX pH cpensr Ha 2-e cyTku [' X B
HEAIEKTPOJIUTHBIX CPeAax KIeTKU HHTEHCUBHO TpaHC(HOPMH-
pytoTcs B cpepOo3XMHOLUTHI, TOTAA KaK B AJICKTPOIUTHBIX
cpenax oOpasyeTcs reTeporeHHast MOIMYIISIHS TUCKOLIUTOB
Y DXMHOLUTOB.

Ha npotsixernn Bcero cpoka xpanenus (21 cyTku) ypo-
BeHb reMosnu3a npu pH 7,2 ocraBalics MEHUMAIBHBIM 10
CPaBHEHUIO C KHCIIBIMHU U IIEJIOYHBIMH 3HaueHUsIMA pH B
cpelax ¢ BBICOKOM M HU3KOM MOHHOH cuioil. Pasnuuus B
TpaHcdopmary (OpMBI OTpaXKaIN CTEIIEHb YCTOWIHBOCTH
kietok. IIpu aHanmu3e 0CMOTHYECKOH PE3UCTEHTHOCTH
SPUTPOIUTOB Ha HadYaJbHOM 3Tane [ 'X (2—7 cyTku) HeoXXu-
JIAHHBIM OKa3aJicsl TOT ()aKT, YTO Hauboyee 0CMOTHYECKU
YCTOMUYHMBOIA SIBIII€TCSI TOMOT€HHAsI IIOIYJIALIUS KIETOK, COC-
TOSIIIAS M3 3XUHOIUTAPHBIX (POPM.

YCTaHOBIIEHO, YTO BHE 3aBUCUMOCTH OT HOHHOH CHIIBI
Cpeqpl ITpH KUCIBIX 3Ha4eHns X pH HaOmonaercss MUHIMab-
Hasi OCMOTHYECKas ycToHunBOCTh. B npouecce I'X crenenn
MOBPEXJICHHUS KJIETOK B HEAIEKTPOIMTHBIX cpelax ObLia
JIOCTOBEPHO HUXKE [0 CPABHEHMIO C JJIEKTPOJIUTHBIMU. B
cpenax, rae oTMedeHa TpaHchopManus 3pUTPOLUTOB B
TOMOTE€HHYI0 COCTOSINYI0 U3 3XUHOLUTOB MOMYISALHUIO,
BBISIBIIEH MUHHMAIIBHBII ypOBEHb reMonu3a. HccnenoBanue
COCTOSIHHSA MPHUMEMOpPaHHOTO CIIOS 3PUTPOIUTOB B
nporiecce I'X nmokasaino, uro mexay 10 u 14 cytkamu npu
HEKOTOPBIX YCIOBUSIX XpaHEHHs TPOUCXOINT Pa3phIXJICHHUE,
OTCIIOGHHE M MOTeps TIIMKOKaiIuKkca. TpaHchopmamus
(OpMBI KIIETOK TIPH XPaHEHUH CONIPOBOKAAIACH N3MEHE-
HHUEM YIBTPacTpyKTypbl MEMOpPaH 1 IPEMEMOPAHHOTO CIIOSL.
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The questions about the damage mechanisms of
biological objects under hypothermic storage (HS) have
been remained disputable.

In the research we have studied the pH and medium ion
strength effects on morphological state and erythrocyte
resistance under hypothermic storage.

Erythrocyte equilibration in media with different pH
values revealed quite a high integrity of their initial shape
when varying medium pH. The most significant change in
shape within first 30 min was noted in non-electrolyte media
at pH 8.6, where an intensive discocyte transformation into
echinocytes was observed. More manifested changes in
cell shape, stipulated by composition and exposure medium
pH have been established during HS. Under acid pH values
the erythrocytes are transformed into heterogeneous popu-
lation of discocytes and echinocytes independently on the
storage medium composition, meanwhile the neutral pH
values caused erythrocyte transformation into a homoge-
nous, echinocyte population. Under alkalinous values of
medium pH to the 2" day of HS in non-electrolyte media the
cells are intensively transformed into sphere-echinocytes,
mean-while in electrolyte ones a heterogeneous population
of discocytes and echinocytes is formed.

Within the whole storage term (21 days) the hemolysis
level at pH 7.2 has remained minimum, compared to the acid
and alkaline pH values in the media with high and low ion
strengths. Differences in shape transformation reflected the
cell resistance degree. When analyzing the erythrocyte os-
motic resistance at the initial HS stage (2—7 days), the fact
that the homogenous cell population, consisting of echino-
cyte forms, is the most osmotically resistant, occurred to be
unsuspected.

It was established, that independently on the medium
ion strength under acid pH values, there was observed a
minimum osmotic resistance. During HS the degree of cell
damage in non-electrolyte media was statistically and
significantly lower, compared to the electrolyte ones. In the
media, where the erythrocyte transformation into homoge-
nous population, consisting of echinocytes, was observed,
a minimum hemolysis level was revealed. The research of
the state of near membrane erythrocyte layer during HS has
demonstrated that between 10 and 14 days under some stora-
ge conditions the loosening, exfoliation and loss of glyco-
calyx occurs. Cell shape transformation under storage was
accompanied by a change in membrane ultrastructure and
near membrane layer.
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K Bonpocy o0 mexaHu3me aHTUreMOAMTUYECKOTO AEHCTBUS XAOPMpOMasuHa Mnpu
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To the Question About Mechanism of Chlorpromazine Antihemolytic Effect When
Changing Osmotic and Temperature Medium Parameters
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I'uneproHnyeckuii cTpecc U rTuEpTOHUYECKUN Kpuore-
MOJIM3 3PUTPOLUTOB MIICKOIIUTAIOIINX TO3BOJISIOT UCCIIe-
JIOBaTh BIIMSIHUE HA KJIETKH OCHOBHBIX (DaKTOPOB KPHOTIOB-
PEeXAEHUS: KOHLIEHTPUPOBaHKE colleil 1 oxnaxaenue. [Ipu
HN3MEHEHHH OCMOTHYECKHX W TEMIEepPaTypHBIX YCIOBHH
cpezbl HabmoaeTesl 3SHAUNTEIBHOE TOBPEKICHUE SPUTPO-
LIUTOB PA3HBIX BUIOB MIICKOITUTAIOIIHNX.

Lens paboTHI — HCCIe10BATh BIUSHUE XJIOPIPOMa3HHa
Ha runepronnydeckuii remonus (4,0 M NaCl) u runeproHu-
yeckuit kpuoremonu3s (1,2 M NaCl, 37 —» 0°C) spurporuton
YeJI0BeKa, a TAK)KE OLIEHUTH OapbepHBIE CBOMCTBA U CTPYK-
TYypHO-IHHAMUYECKOE COCTOSHUE IPUTPOIUTAPHBIX MEM-
OpaH.

ConeprkaHue reMorio0nHa ONpeieIsiiIa clieKTpodoTo-
METPHUYCCKH IIPH [UTHHE BOIHBI 543 HM. MopQoIornaecKuit
aHaJIM3 3PUTPOLMTOB OCYIIECTBIISUIM METOJIOM CBETOBON
MHUKpOCKOTIHH. Koln4ecTBO MOHOB Kajusl OMpenesin
METOZOM aTOMHO-a0COpPOLMOHHON CIIEKTPOGOTOMETPHH.
JAnHaMU4YecKyI0 CTPYKTYypy MeMOpaHBl 3pUTPOLUTA
u3y4anu MmetofoM OIIP criekTpocKonuu ¢ HCIIOIb30BaHIEM
16 moxcwmicreapunoBoii kuciotsl (16-/1C). Ilepepacnpene-
nenne docharuauicepruHa OIEHUBAIN MO CBS3BIBAHUIO
aHHEKCHHA V C SPUTPOLUTAPHONH MeMOpaHOH METOIOM
HNPOTOYHOHN HUTO(ITYOPUMETPHH.

[oxkazano, uto xoprpomasuH (120 MkM) 3HAYUTETEHO
CHIYKAET YPOBECHb ITOBPEKACHHSI SPUTPOLIUTOB B yCIOBHUIX
KaK THIEPTOHWYECKOTO IIOKA, TAaK U T'HIIEPTOHUYECKOTO
KpHOTEMOJIN3a, €T0 aHTUTEMOJINTHYECKass aKTHBHOCTD
coctasisieT 90 u 70% cooTBeTCTBEHHO. B yKa3aHHBIX ycIl0-
BHUSIX XJIOPIIPOMAa3HH, PEA0TBPAIast BEIXOJ TeMOIIO0ONHa,
HE OKa3bIBACT BIHMSIHUS HAa YTEUKY HOHOB KaJIHs U3 KJICTOK.
Monexysl XJI0pIpoMa3rHa, BCTPAaUBasiCh B )PUTPOIUTAP-
HYI0 MeMOpaHy, BbI3bIBAIOT H3MEHEHUE (DOPMBI KIIETKH 110
TUIY TUCKOIUT-CTOMATOIMT, IPH 3TOM SKCIOHUPOBAHHUS
¢dbocharuauicepria Ha BHEIIHEH CTOPOHE MEMOpaHbI HE
BBISIBJICHO.

Metogom DIIP crekTpockonuu ¢ UCHOJIb30BAHUEM
MeMOpanHoTo 30H12a 16 JIC moka3aHbI KOHIIEHTPAIHOHHO-
3aBHCHMBIC U3MEHEHHS CTPYKTYPHO-(QYHKIHOHAIHHOT'O
COCTOSIHUSI SPUTPOLUTApHONH MeMOpaHBl B MPUCYTCTBHU
xJyiopnpomMasuna. [lomydeHHble JaHHBIE CBUETEIBCTBYIOT
O CYIIECTBOBAHUH TPAaH3UTOPHBIX HEOMCIOWHHIX (a3 B
MOMEHT MacCOBOTO BCTPAaWBaHMS MOJIEKYJI XJIOPIIpOMa3uHa
B MEMOpaHy 3pUTPOLUTA, YTO, IO-BUINMOMY, U JIEKHUT B
OCHOBE aHTHUIE€MOJIMTHYECKOTO NeicTBUS aMPpU(UIBHOTO
COCIMHEHHUS B YCIOBHUAX PE3KOr0 U3MEHEHHS OCMOTHYEC-
KHX M TEMIIEpaTypHBIX TapaMETPOB CPEIHI.
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Hypertonic stress and hypertonic cryohemolysis of
mammalian erythrocytes enable to investigate the effect of
principal cryodamage factors such as salt concentrating
and cooling. When changing the osmotic and temperature
medium conditions there is observed a significant damage
of erythrocytes of different mammalian species.

The research was targeted to investigate the chlorpro-
mazine effect on human erythrocyte hypertonic hemolysis
(4.0 M NaCl) and hypertonic cryohemolysis (1.2 M NaCl,
37 50°C), as well as to estimate the barrier properties and
structural and dynamic state of erythrocyte membrane.

Hemoglobin content was spectrophotometrically
determined at 543 nm wavelength. Erythrocyte morphology
was analyzed with light microscopy. Number of potassium
ions was determined with atomic absorption spectro-
photometry. Dynamic structure of erythrocyte membrane
was studied with EPR spectroscopy with 16-doxylstearic
acid (16-DS). Phosphatidyl serine redistribution was
cytofluorimetrically assessed by annexin V binding with
erythrocyte membrane.

Chlorpromazine (120 UM ) was shown as significantly
reducing the level of erythrocyte damage under both
hypertonic stress and hypertonic cryohemolysis conditions,
its anti-hemolytic activity was 90 and 70%, correspondingly.
Under the mentioned conditions chlorpromazine by pre-
venting hemoglobin release does not affect the potassium
ion leakage out of cells. Chlorpromazine molecules, when
building into erythrocyte membrane, change the cell shape
by discocyte-stomatocyte type, herewith no phosphatidyl
serine exposing on an outer membrane side has been
revealed.

Concentration-dependent changes in structural and
functional state of erythrocyte membrane in chlorpromazine
presence were demonstrated with EPR-spectroscopy using
16-DS membrane probe. The data obtained testify to the
existence of transient non-bilayer phases at the moment of
mass building of chlorpromazine molecules into erythrocyte
membrane, that is apparently the base for antihemolytic
effect of amphiphil compound under conditions of a sharp
change in osmotic and temperature medium parameters.
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Equipment for Low Temperature and Freeze-Drying Preservation,

Long-Term Storage of Biological Materials
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Special Designing and Constructing Bureau with Experimental Unit of the Institute for Problems of
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Amnanu3 060pyI0BaHHs, IPEUIaraeMoro JUIst TEXHHIec-
KOTO OCHAIIIEHHsI KpHOOaHKOB M KpHoaabopaTopui.

Omnwucanue CTPYKTYphI TUIIOBOTO KPHOOAHKA.

00630p obopynoBaHus, pa3pabOTAHHOTO M M3TOTABIIH-
Baemoro B CKTB ¢ OIT UTIKuK HAH VYkpaussr.

O6opynoBanue Il HU3KOTEMIIEpaTypHOTO KOHCEPBH-
pOBaHHUS — IpOrpaMMHBIE 3aMOpakKMBaTEIN-Pa3Mopa-
KHUBATEIH JJIS1 OXJIAXKICHHUS (OTOTPEeBa) sIPOCOACPIKAIIIX
KJIETOK KPOBH, KOCTHOTO MO3Ta, CIIEpMbI, SMOPHOHOB, OaKTe-
pHUANbHBIX U KJIIETOYHBIX KYJIBTYP B KOHTEHHEPAX 110 MHOT'O-
STanHeIM nporpammam. Juanaszon remneparyp —160...40°C.
Juamazon ckopocteit oxiaxaenus 0,1...20 °C/muH.

CyOnumannonHble (JTHOGUIBHBIE) YCTAHOBKH KaMep-
HOTO ¥ KOJJIEKTOPHOTO THIIOB JUIS 3aMOPaKHUBaHHSI-BBICY -
IIMBaHUs OMOJIOTHYECKUX cycneH3uid. [lo3BomnstoT oTpa-
00TaTh peXKUMBI U BBIITYCKaTh THOQHUIM3HPOBAHHBIC ITpema-
partsl. IIpousBonurensHocTs 0,1. . .25 KT 1672 32 1K1, Temre-
parypa necyonmumaropa —196...—45°C. Vicrounuku xonoa:
XKUIKHUN a30T, XOJIOIMIBHBIN arperar, 37ieMeHThI I1enbTbe.

VYrpasinsiomuye 1 KOHTPOJINPYIOLIIE CHCTEMbI pa3iind-
HOM CJI0)KHOCTH.

O6opynoBaHHEe HHU3KOTEMIIEPAaTYpPHBIX OAHKOB IS
JOJITOCPOYHOT0 XpaHEeHUs1 OoMaTepHraa: OMoXpaHUIHIIA
HHU3KOTEMIIEpaTypHbIE C CHCTEMaMH KOHTPOJIS TEMITEpaTyphbl
1 YPOBHA XJIaJareHTa; KacCEeThl C yKJIAJAKaMH Pa3IUIHON
KOHCTPYKIIMH; CHCTEMbI CHA0KEHHS JKHJIKUM 1 ra3000pa3-
HBIM a30TOM.

O6opyaoBaHue Jj1s TepepabOTKH TIa3Mbl KPOBH.

NMPOBJIEMbI
KPUOBMOJIOTUM
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Research of the devices, proposed for technical
equipment of cryobanks and cryolaboratories.

Description of typical structure of cryobank.

Review of the equipment designed and produced at
Special Designing and Constructing Bureau with Experi-
mental Unit of the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Sciences of
Ukraine.

Equipment for low temperature preservation:

Programmable freezers-defrosters for cooling (thawing)
of blood nucleated cells, the ones of bone marrow, sperm,
embryos, bacterial and cell cultures in containers according
to multi-step programs. Temperature range is —160...40°C.
The range of cooling rates is 0.1...20°C/min.

The device for freeze-drying:

The ones of chamber and collector types for freezing-
drying of biological suspensions. They enable to master
the regimens and produced frozen-dried preparations. The
productivity is 0.1...25 kg of ice per cycle. Desublimator
temperature is —196...—45°C. Cold source is liquid nitrogen,
cooling aggregate, Peltier elements.

Equipment of low temperature banks for long-term
storage of biological material: low temperature biological
store houses with the systems of temperature control as
well as of cooling agent level; cassettes with installations
of different designs; liquid and gaseous nitrogen supply
systems.

Equipment for blood plasma processing.
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