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YeoBust, B KOTOPBIX HAXOAATCSl OMOMaKpOMOJIEKYJIBI ITpH
KPHOKOHCEPBHPOBAHUH, MOTYT OKa3bIBaTh CYIIECTBEHHOE
BIIMSIHHE Ha KOH(OPMAIHIO Oelka, TaK Kak IIPH 3TOM MOTYT
N3MEHSATHCS THAPO(OOHBIE B3aNMOICHCTBHS M BOJIOPOJTHEIE
CBSI3H, ONIPEIEIISIONINE U CTAOMIN3UPYIOLINE TPETUIHYIO U
YEeTBEPTHYHYIO CTPYKTYpbl. HapymieHne Mexmonexyssp-
HBIX B3aUMOJCHCTBHUI MOKET PUBECTH K CTPYKTYPHOH pe-
OpTaHMU3alny, MPOSBIISIONICHCS B arperaniy OTACIbHBIX
6romakpomorexyil. Takre n3MEeHeHNs OTAeIbHBIX OMOMaK-
POMOJIEKYIT CKa3bIBAIOTCSI Ha BBIMTOIHAEMBIX UMH (DYHKIISX,
o0ecIieYeHNH UX YCTOWYNBOCTH U HaIMOJICKYJISIpHOI opra-
HU3aIHH.

B nacTtostmiei pabore n3ydeHbl 3aKOHOMEPHOCTH BIHSA-
HUSI HU3KHUX TEMIIEpaTyp M KPHOIIPOTEKTOPOB Ha BHYTPH-
1 MEXMOJICKYJISIPHbIE B3aNMOJCHCTBHSI OCJIKOB M OLIEHEHA
POJIb 3THX B3aMMO/ICHCTBHI B pE3UCTEHTHOCTH OMOCTPYKTYD
TIPY HU3KOTEMIIEPaTyPHOM BO3/ICHCTBUH.

JIMHAMHUYECKYIO CTPYKTypPy BOZHO-OEIKOBOM CHCTEMBI
M3y4ajaH, UCIIONb3Ysl THAPO(HUIBHBIN CIIMHOBBIN 30HN
TEMIIOH u crima-MeueHyro creapuHoByto kucioty (16-11C).
Cnexrpsl OIIP peructpupoanu Ha cnekrpomerpe «Bruker
ER-100». I'enb-xpoMoTorpaduio 0CyIecTBISUIN Ha KOJIOHKE
1x27 eMm ¢ cedanexcom G-200. [t XapaKTepUCTUKN KOH-
¢dopManuu OMOMaKpOMOJIEKYJT MCIOIb30BATN CHEKTPHI
TIOJIOIIEHHS 1 MIX TIEPBBIE TIPOU3BO/IHBIE, @ TAKXKE HX CTICKTPBI
¢moopecueHnny. CrieKTpbI MOMIOMIEHUS PErUCTPHPOBAIN
Ha criektpodoromerpe «Pye Unicam SP 8000», cnexTpsl
¢dyopectennuu — Ha criekrpodayopumetpe «Hitachi F-
4010». O0pa3ubl 10 pa3INIHEIM PEXHMaM 3aMOPAXKHUBAIH
B ammynax «Cryovial», ororpeBasin Ha BoasiHOI OaHe npu
temmneparype 36°C.

YCTaHOBIIEHO, YTO U3MEHEHHS NapaMETPOB CIIEKTPOB
OITP cIMHOBBIX 30HI0B B CBIBOPOTKE KOPIOBOH KPOBH ITOCTIE
MEJICHHOT'0 3aMOPaXUBAHUS U TOCIIETYIOMETr0 OTOrPeBa
YKa3bIBalOT Ha KOH(OpPMaIMOHHbIC N3MEHEHHs OEIKOB,
HMEIOIINX XapakTep pa3pbixieHus. [lokazaHo, 4To MeIeH-
HOE OXJIJK/ICHUE PUBOJIMT K arperarny OeKoB CBIBOPOTKH,
OCHOBHYIO POJIb B KOTOPOH UTPAIOT CHIBOPOTOYHBIH alib0y-
MUH ¥ IMMYHOTII00yuHEL [Togo6HbIe ITpo1iecch oOHapy-
YKEHBI B (DOJUTHKYIIAPHOM KUAKOCTH M SKCTPAKTAX IUTALICHTHIL.
NzyueHo BnusiHNE CKOPOCTEH 3aMOpaKUBaHUS Ha KOH(POP-
MaIHIO U aKTUBHOCTb ITFOKO300KCH1a3bI B PACTBOPE U Yac-
TUYHO COTOJIMMEPHU30BaHHOM C IOMOILBIO IIIOTAPOBOTO
anpzeruza. [IpoBeneHHbIE HCCIeIOBaHMUS TO3BOJIMITH OTIpeE-
JICTIUTD ONITUMAJIbHBIE PEXKUMBI 3aMOPAKUBAHUS U KOHEU-
HBIE TEMIEpaTypbl AIUTEILHOTO HU3KOTEMIIEPATypHOTO
XpaHEHNS] MUHHATIOPHBIX JJIEKTPOXUMHUUYECKHUX (PEPMEHTHBIX
O61oceHCOpOB 0€3 CYIIECTBEHHOTO BIMSHUS Ha BETUUNHY
€ro OTKIIMKA.

Ha ocHoBe ananmsa sKkcriepIMEeHTaIbHBIX JAHHBIX MPEa-
JI0)KEH MEXaHN3M KOH(OPMALMOHHO-CTPYKTYPHBIX KPHO-
MOBPEKACHUH OnoMakpomoineKyil. O0cyskaaeTcst MOmyJIsi-
LIUSI MEKMOJICKYJISIPHBIX B3aUMOJEHCTBUI HU3KUMH TEMITe-
patypaMu M IPakTH4YeCcKOE HCIIOIb30BaHUE IMOTYYEHHBIX
Ppe3yIbTaToB.
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The conditions, whereat the biomacromolecules are
under cryopreservation, may significantly affect a protein
conformation, since in this case the hydrophobic interac-
tions and hydrogen bonds, determining and stabilizing the
tertiary and quaternary structures can change as well. The
disorder in intermolecular interactions may result in a struc-
tural rearrangement, manifesting in aggregation of some
biomacromolecules. Such changes in some biomacromo-
lecules affect the accomplished by them functions, provi-
sion of their resistance and supramolecular organization.

In this research there were investigated the regularities
of low temperature and cryoprotectant effects on intra- and
intermolecular interactions between proteins and evaluated
the role of these interactions in biostructure resistance un-
der low-temperature effect.

Dynamic structure of water-protein system was studied
using the hydrophilic spin probe TEMPON and spin-labeled
stearic acid (16-DS). The EPR spectra were recorded with
spectrometer Bruker ER-100. Gel chromatography was per-
formed in 1%27 cm column with Sephadex G-200. To charac-
terize the conformation of biomacromolecules we used the
absorption spectra and their first derivatives, as well as
their fluorescence spectra. The spectra of absorption and
fluorescence were recorded with spectrophotometer Pye
Unicam SP 8000 and spectrofluorometer Hitachi F-4010,
correspondingly. The samples were frozen by various regi-
mens in cryovials, thawed in a water bath at 36°C.

The changes in parameters of spin probes EPR spectra
in cord blood serum after a slow freezing and following
thawing were established as indicating to conformational
changes in proteins, having loosening nature. Slow cool-
ing was shown to result in serum proteins aggregation,
where the main role was played by serum albumin and immu-
noglobulins. The similar phenomena were found in follicular
fluid and placenta extracts. The effect of freezing rates on
conformation and activity of glucose oxydase in solution
and partially copolymerized with gluteraldehyde was under
study. The research performed enabled to determine the
optimal freezing regimens and final temperatures for a long-
term low temperature storage of miniature electrochemical
enzyme biosensors without significant effect on its response
value.

Basing on the analysis of experimental data there was
suggested the mechanism of conformational and structural
cryodamages of biomacromolecules. The modulation of
intermolecular interactions by low temperatures and a prac-
tical use of the results obtained are discussed.
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