MeToAoM Au(depeHInaIbHOr0 NEeHTPUPYTUPOBAHHUS.
[Moka3arenu AbIXaHUS U OKUCIHTEIBHOTO (Qochopuin-
POBaHHMS W30JUPOBAHHBIX MUTOXOHIPHUI ONMpEAeIsuIN
oJIsiporpagpuIecKuM METOJIOM C HCIOJIb30BAHUEM CYO-
cTpatoB: Manat (5 MM) + rimytaMat (5 MM) WIIH CyKIIMHAT
(8 MM). B romorenaTax u HOCTMUTOXOHAPHATBHBIX (hpaK-
[UAX MEYCHU OICHUBANH aKTUBHOCTH OKHCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX (DEPMEHTOB IO BOCCTAHOBICHUIO
Alamar Blue (AB).

YCTaHOBIICHO, YTO MTOCIIE TUIIOTEPMHYECKOTO XPAHCHHUS
TIEYEHH B OITBITHON TPYIITE CKOPOCTH CYKIIHAT-3aBUCHMOTO
AbIXaHWs B COCTOSHMH V, u V, 1m0 YaHCy H0CTOBEpHO
YBEIMYMBAIACh. B mpucyTCcTBUM MasiaTra 1 IITyTaMara JJaHHbIe
TII0KA3aTely He OTIMYAIMCh OT KOHTPOJIBHBIX 3HadeHUH. Hamu
MT0Ka3aHO, YTO HAaKOIIJICHHE BOCCTAHOBICHHON (popMbI
Alamar Blue nponopinoHaisHO aKTUBHOCTH OKHCITUTEEHO-
BOCCTAHOBHUTEIBHBIX (hepMeHTOB. [Ipn pasaensHOM orperie-
neHuu ¢uoopecueHnd AB B roMoreHatax u nmocTMHTO-
XOHJIPUATBHBIX (PPaKIUIX IEYCHN yCTaHOBIEHO, YTO OKOJIO
90% wuHTeHCHUBHOCTH (uroopeciieHinn AB cBsizaHo ¢
pabotoii MuToxoHapHii. He MUTOXOHIpHAIbHAS COCTABIISIO-
masi BOCCTAaHOBJIEHHOTO AB IpHHAIICKUT B OCHOBHOM
TJIMKOJIMTHYECKOH OKCHAOPEAYKIMH, TAK KaK B TOCTMHUTO-
XOHJPUAILHON (PpaKIUK HHITHOUTOP TIIMKOJIN3a MOHOWO/I-
arieraT MHrHOUPOBas (rroopecieH 0 AB B KOHTPOIBHOM
rpymIe XUBOTHBIX Ha 94%. B T0 sxe Bpemst mociie mpepobdpa-
6otkn kpeic DC® BKIaA HETIMKOJIUTHYECKOTO MyTH
BoccTaHoBJeHUsI AB yBennuuBancs B 5 pas.

O6cyxnaroTcss BO3MOKHBIC MEXaHU3MBI 00pa30BaHUs
AT® B ycnoBusX THIIOTEPMHH 110/ ACHCTBHEM Mpeaodpa-
6otku. [IpuBeieHHBIE pe3ybTaThl CBUACTEIBCTBYIOT O TOM,
4TO BBeJeHUE KUBOTHBIM DCD MOXKET CyHIeCTBEHHO
MTOBBICUTH YCTOWYMBOCTH KJIETOK K THIIOKCHH 32 CUET
aKTHBAIMK pabOTHI JbIXaTEIBHOM MK U JPYTHX (PepMeH-
TOB, IPSAMO HJIM KOCBEHHO YYacCTBYIOIINX B 00pa30BaHUH
AT® B xnetke. OmgHako Jyist 6ojee AeTaNbHOTO U3yUeHUs
MexaHu3MoB neictBus DC® Ha mpoleccs reHepanuu
SHEPTHH B THUIIOTEPMHUYECKUX YCIOBUAX HEOOXOIUMBI
JaJIbHEHIINE NCCIIEeAO0BAHMS.

determined by polarographic method using malate (SmM) +
glutamate (SmM) or succinate (8§ mM) as substrates. Activity
of oxidation-reduction enzymes was evaluated by the
reduction of Alamar Blue (AB) in liver homogenates and
postmitochondrial fractions.

It was found that succinate-dependent rate of respiration
in V, and V, state according to Chance increased
significantly in experimental group after rat liver hypo-
thermic storage. In presence of malate and glutamate these
data did not differ from the control. It was shown that
accumulation of AB reduction form was proportional to the
redox enzymes activity. Separate determination of AB
fluorescence in liver homogenates and post-mitochondrial
fractions shown that about 90% AB fluorescence strength
related with mitochondrial function. Non-mitochondrial
component of recovered AB generally belongs to glycolysis
oxireduction, since in post-mitochondrial fraction an
inhibitor of inhibitor of glycolysis, monoiodacetate,
inhibited AB fluorescencein animals’control group by 94%.
At the same time contribution of non-glycolytic way of AB
reduction in 5 times increased after rat preconditioning with
ESE.

Possible ways of ATP generation under liver hypo-
thermic storage after preconditioning are discussed. The
obtained results testify to the fact that injection of ESFs to
the animals can essentially improve stability of cells to
ischemia due to the activation of mitochondrial respiratory
chain and other enzymes, directly or indirectly participating
in ATP generation in cells. However, for more detailed
comprehension of mechanisms of ESFs influence on
processes of energy generation under hypothermic
conditions the further researches are required.

Ka/\opumeTpuquKue UCCACAOBAHNS BOAHBLIX PAaCTBOPOB OKCU3ITUAUPOBAHHbLIX

MPOU3BOAHBLIX TFAMUEPUHA CO CTENEHbI0 NMOAMMEpPU3alunm 5n 25
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Calorimetric Investigations of Aqueous Solutions of Glycerol Oxyethylated Derivatives

with Polymerization Degrees of 5 and 25

E.N. Zrivotova, A.V. ZINCHENKO, V.V. CHEKANOVA, A.M. COMPANIETS
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

KonnuecTBO KpHOMPOTEKTOPOB, MPUMEHSIEMBIX IS
KPUOKOHCEPBUPOBAHMS PA3IUYHBIX OMOJIOTHYECKHUX
00BEKTOB, YBEJINYMBACTCS HE TOJBKO 3a CUYET CHHTE3a
MIPUHIMITHAIBEHO HOBBIX, HO M XUMUYECKOH MoauduKam
TEeX, KOTOpbIE 3apeKOMeH0Balu cels kak 3(dexTrBHbIC
KPHOIPOTEKTOPBI. OHUM U3 CIOCOOO0B TaKOH MOTYISIIIUN
SIBIISIETCS] OKCUITHIIMPOBAHME, T.€. I00aBJICHHE TIOJIMMEPHOM
LEIOYKH —CH2CH20—. OKCHUATUIIUPOBAHHBIE IPOU3BOJHbBIE
IIMIEPUHA, CHHTE3UPOBAHHBIE B OT/IEIIE KPHOIPOTEKTOPOB
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Increase in variety of cryoprotectants used for
cryopreservation of various biological objects occurs not
only due to synthesis of principally new cryoprotectants
but also due to chemical modification of those already
recommended themselves as effective ones. One of the ways
of such modification is oxyethylation, i.e. addition of
—CH,CH,O- polymeric chain. Glycerol oxyethylated
derivatives synthesized at Cryoprotectants’ Department of
Institute for Problems of Cryobiology and Cryomedicine of
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HITKuK, npeanonaraercs uccieoBaTh Kak KPUOIPOTEK-
TOPBI JJ1sl HEKOTOPBIX OMOJIOTMYECKIX 0OBEKTOB, B 4aCTHOC-
TH, TPOMOOLIIMTOB U 3PUTPOLUTOB YEJIOBEKa, TAK Kak
CHUHTE3MPOBAHHBIE COCAMHECHHS UMEIOT OoJjiee HU3KYIO
TOKCHYHOCTb 10 CPABHEHHMIO C IIHIieprHOM. Llens paboTsr —
UCCIIeI0BaHNE HU3KOTEMIIEPATYPHBIX (ha30BbIX MIEPEXOL0B
U (PU3UUECKUX COCTOSHUI MOJIMMEPTOMOIIOTOB MIHIIEPUHA
(crenenp nmomuMepHu3anuu S u 25).

OKCH3THIIMPOBaHKE IIMIEPHHA POBOAMIN B YCTAaHOBKE
cunre3a (YCK-1) ¢ auckpeTHoi nofade OKMCH STHIICHA C
nojorpeBoM npu 5 at™ u temneparype 110°C. ITomyuen-
HbIe TPOoAYKTHI ouninanu yrieM OAY u monmxamu pH
KaTHOHOOOMeHHoM cMooi KY-7-8 C.

UccnenoBanust npoBoAuiaN Ha Ou(QepeHnrnatbHOM
CKaHMPYIOIIEM KaJIOpuMeTpe, pa3pabOoTaHHOM M N3TOTOB-
nennoM B UTTKuK HAH Ykpauns! (otnen kpnoOHopu3nkm).
OO6pa3upl OXJIaKAaIN B )KUAKOM a30T€ CO CpPeTHEH CKO-
poctbio 200°C/mun 10 —150°C. TepMorpaMMbl perucTpu-
poBanu mpu Harpese co ckopocThio 0,5°C/muu. Ha
TepMoTrpaMMax 3aperuCTPUPOBAHBI CKA4OK TEIJIONOIIIO-
meHus (mepexol U3 TBEPIOro aMOpP(GHOTO COCTOSIHUS B
COCTOSIHUE NEepEeoXJaXACHHONW XUIKOCTH), IK30TEp-
MHUUECKHE (KPUCTAIITH3aLH ITIEPEOXIIaKACHHOM KUIKOCTH
U 3aBepIIIeHHUE MTpoliecca KPUCTAUTU3AIUH TP HATPEBE) U
SHIOTEPMHUYECKIE MUK (IUIaBJICHUE CHCTEMBI).

Ha ocHOBaHMM TepMOTpaMM HOCTPOEHBI JHATPAMMBbI
(PMBUYECKUX COCTOSIHUH BOAHBIX PacTBOPOB OKCHATHIIMPO-
BaHHBIX ITPOU3BOHBIX IINIIEPHHA B IMAIIa30HE KOHLICHT P
0+100 % (macc. %) n remneparypHoMm auanazone —150+0°C.

[Ipoananu3upoBaB MoOJy4YEHHBIE AUATPAMMBI, MOYKHO
3aKJIIOYUTH, YTO BOJHBIE PACTBOPHI OKCHATUIMPOBAHHOTO
rureprHa (O)) co cTeneHpro moauMepr3alny Kak 5, Tak 1
25 B TBEpJOM COCTOSHHHM IPEICTaBIAIOT cOOOH rerepo-
TeHHBIC CHCTEMBI, BKJIIOYAIONINE aMOPPHYIO M KPUCTAJ-
JIUYECKYIO (ha3bl COOTBETCTBEHHO.

Harper BOIHBIX pacTBOPOB CONPOBOXKIAETCA HX
Mepex0/I0M U3 METaCTaOUIIBHOTO B CTAOMIBHOE COCTOSHUE,
Ha YTO YKa3bIBAIOT TaKHE IPOIECCHI, KAK PACCTEKIOBAHUE U
HU3KOTEMIIepaTypHasi KpUCTAININ3ANNs U3 MEepPeoXIIaxK-
JeHHOro cocTtosiHuA. C yBeIWYEHHEM CTENCHH I0JINMe-
puzauuu Ol moBblaeTcs: Temmeparypa (azoBbix nepe-
XOZIOB M CTEKJIOBAHMSI.

B pactBopax OI' co cremeHpi0 moIuMepU3anuu 25
HaOImo1aeTCs MMOYTH JIBYKpaTHOE YMEHBIICHHE THara3oHa
KPHCTAJIM3ALUH B IIPOLIECCE HAarpeBa B 00JIACTH CPETHUX
KOHIeHTpanuii. Taxke oTMedaeTcst HeOOIIbIIOEe CHUKECHHE
KOHIICHTPAIlMOHHOTO AUana30Ha IIepBOif BETBH JIMKBUIYyCA,
YTO YKa3bIBAET Ha TO, YTO KPUCTAIIM3ALHSI BOJIbI B BOJIHBIX
pactBopax Ol co cTeneHpro MOIMMEpHU3aLnH 25 mepecTaeT
HaOIo1aTeCst IpH OoJIee HU3KOH KOHIIEHTPAINH BELIeCTRa,
4YeM B BOJHBIX pacTBopax Ol co cTeNeHbI0 MoIMMepH3aLiiu 5.

B T0 e Bpems Ha quarpamMMe (pU3NIecKnX COCTOSTHUN
BOJHBIX pacTBOpoB Ol co cTeneHpro MOTUMEpPU3aIIuH IPU
BBICOKHX KOHIICHTPAIIMSIX BEIIECTBA MOSIBIISIOTCS 9K30TEPMH-
YecKue MUKW U BTOpasi BETBb JIMKBUIYCA. BeposTHO, 3TH
3¢ eKThI 00yCIOBICHBI TEM, YTO ITPH BBICOKNX KOHIIEHTpa-
uusix Ol co creneHbro noiaumMepu3auuu 25 IpoucXoIsT
kpuctammmmzanus OI' n ero mocnenyromee riasienue. B
pactBopax OI' co cTemeHpI0 MOTUMEPHU3ALUU 5 BHIIIC-
OTIMCAHHBIC SIBICHUS HE HAOIIOIAr0TCS.

OBTeKTHUYECKas KOHIeHTpamus coctasiseT 45 u 50%
BOJHBIX pacTBOpoB OI co cTeneHbro MoJMMEpH3auy 5 1
25 COOTBETCTBEHHO.
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National Academy of Sciences of Ukraine are supposed to
be investigated as cryoprotectants for some biological
objects, in particular, human platelets and red blood cells,
as the synthesized compounds have lower toxicity in
comparison with glycerol. The research aim is investigation
of low-temperature phase transitions and physical states
glycerol polymer homologues ( # polymerization degrees
are equal to 5 and 25).

Glycerol oxyethylation has been carried-out in USK-1
synthesis device with discrete ethylene oxide supply with
heating at a pressure of 5 atm and at temperature of 110°C.
The obtained products have been purified by means of
OAU device; pH has been decreased with cation exchange
resin KU-7-8 C.

The investigations were made using a differential
scanning calorimeter developed and made at the Institute
for Problems of Cryobiology and Cryomedicine of National
Academy of Sciences of Ukraine at Cryobiophysics
Department. Samples were cooled in liquid nitrogen at
average rate of 200°C/min to —150°C. Thermograms were
recorded at warming rate of 0.5°C/min.

In thermograms there were registered heat absorption
step (the transition from solid amorphous state to the one
of overcooled liquid), exothermic (crystallization of
overcooled liquid and termination of crystallization process
at warming) and endothermic (system fusion) peaks. On
the basis of the thermograms the diagrams of physical states
of water solutions of oxyethylated derivatives of glycerol
over the concentration range 0 to 100 % (w/w) and the
temperature range 150 to 0°C have been plotted.

Having analysed the built diagrams, it is possible to
conclude that, in solid state, the aqueous solutions of
oxyethylated glycerol with the polymerization degrees of 5,
and 25 are heterogeneous systems including both
amorphous and crystal phases, correspondingly.

Heating of both systems is accompanied by their
transition from metastable state to stable one, that is
supported by the processes as glass-transition and low-
temperature crystallization from overcooled liquid. As
oxyethylated glycerol polymerisation degree rises the
temperature of phase and glass-transition increases.

In solutions of oxyethylated glycerol with polymerization
degree (n =25), it is observed significant (approximately
twice) reduction of the crystallization range during heating
in the area of average concentrations. Also moderate
decrease in concentration range of the first branch of
liquidus line is observed. This indicates that the observation
of water crystallisation in aqueous solutions of oxyethylated
glycerol (n = 25) terminates at lower concentration of the
substance than in aqueous solutions of oxyethylated
glycerol (n = 5). At the same time in the diagram of physical
states of aqueous solutions of oxyethylated glycerol
(n = 25) at high concentration of the substance, exothermic
peaks and the second branch of liquidus line appear.
Probably, these effects are stipulated by oxyethylated
glycerol crystallization and its following melting under high
concentration of oxyethylated glycerol with polymerisation
degree of 25.

In oxyethylated glycerol solutions with polymerisation
degree of 5 mentioned above phenomena are not observed.

Eutectic concentration makes 45 and 50% for aqueous
solutions with polymerisation degrees of 5 and 25,
correspondingly.
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