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OnHIM 13 acTeKTOB KpHOONOJIOTHIECKUX HCCIIEA0BAHNH
ABIISICTCS U3YUCHHE BIMSIHUSA KPHOIIPOTEKTOPOB U HU3KUX
TEMIIEpaTyp Ha CTaOMIBHOCTD ITPOCTPAHCTBEHHON CTPYK-
Typsl 6enkoB. [Ipobnema neHaryparyu u ponauHra OeIKoB
HMMeEEeT TaKkXe W MeAMIMHCKoe 3HaueHue. [Ipuunnoil psaa
CMEpTENbHO ONACHBIX OO0JIe3HEH UYeloBeKa M KMBOTHBIX
SIBIISICTCSI arperaryst Oesika, KOTopasi, B CBOIO 0uepe/ib, 00yc-
JIOBJICHA HETPaBWJIBHBIM (OJIUHTOM JHOO0 necTaduiu-
3aruel GEIKOBBIX MOJICKYII.

TepMoauHamMHUYeCKHE XapaKTEePUCTUKH ITpoIiecca TeTl-
JIOBOH AeHaTypaluy OeNKOB IOA BIUSHHEM pa3iIMYHBIX
(HM3UKO-XUMHYECKHX (haKTOPOB CBUIETENBCTBYIOT O KOH(OP-
MAaIMOHHBIX U3MEHEHUIX MOJICKYII.

OnHIM U3 OCHOBHBIX METO/IOB U3Y4EHHUS TEIUIOBON AeHA-
Typanuu OenkoB siBisiercs auddepeHnranbaas CKaHu-
pytomas kanopumerpus. Kamopumerpus — MeTon, mo3Boss-
IOLTUI IPSIMO M3MEPSITh TEPMOJUHAMHYECKHE XapaKTe-
PHUCTHKH OEJIKOB U IPyTUX BEIICCTB U U3Y4aTh JHEPTCTUKY
MPOIIECCOB, CBA3aHHBIX C KOHPOPMAIIMOHHBIMH IPEBpaIe-
HUSIMHU OCITKOBBIX MOJIEKYJI.

Paspaboranubiii amst qaHHbIX 1esel B [TynmHo nudde-
PCHIMANIBHBIN CKAaHUPYIOMINH aMadaTHIeCKUil MUKPOKa-
JopumMeTp Tperbero nokonenus JJACM-4 npenHazHayeH Jyis
BBICOKOUYBCTBUTEIIFHOTO TEIIOBOTO aHAJIN3a )KUAKOCTEH B
nHTepBaie Temmneparyp ot 0,5 go 130°C. IIpunmwmn ero neicr-
BUS 3aKJIFOYAETCS B PETUCTPALINH PA3HOCTH TETUIOBBIX MOIII-
HOCTEH, BBIICJISIEMBIX MM ITOTVIOIIAEMBIX B KAaJIOPUMETPH-
YECKHX KaMepax, IPOrPEBAEMBIX C TOCTOSTHHOW MOIITHOCTHIO
B anunabaTuueckux ycioBusx. Kamopumerp paboraer ¢
KOMITEHCaIlMe pa3HOCTH TETUIOBBIX MOIIIHOCTEH, BO3HUKA-
IOIINX B IIPOIIECCE HArPeBa UCCIIELyeMOM )KUAKOCTH U KU~
KOCTH CpaBHEHHS. 3aBUCHUMOCTh CHTHAJa, IIPOIIOPLNO-
HAJIBHOTO MOIIHOCTH KOMIICHCAIHH, OT TEMIIEPaTypHI pe-
THCTPHUPYETCS ABYXKOOPIMHATHBIM CAMOIHICIIEM.

Hawmu ObUT0 MicciTeoBaHO BIHSHUCE TIHLIEpHHA, 1,2-Tipo-
nauauona (1,2-11)]) 1 oOKCHI TUITUPOBAHHOTO TIHIIEPHHA CO
crenenpo nonuMepusanum 5 (OOI ) Ha Tertopusmyec-
KHe mapameTpsl JeHarypauuu remornoouHa (Hb) Obika.
[Tokazano, yTo MpUCYTCTBHE DIMIepuHa B pactBope Hb
MIPUBOIUT K IOSIBJICHUIO 3K30TEPMHUYECKOH arperanuu,
BBIPQ)KEHHOW TEM CHJIbHEE, YeM BBIIIE KOHIIEHTPAIUs He-
3NIEKTPOJINTA B pacTBOpe remorniodnna. Ha ocHoBanny ana-
JIU3a 3HAYEHUH MOy IIHPUHBI IMKOB JCHATyPaLlii TeMOTJIO-
OWHA ¥ IX CHMMETPUYHOCTH yCTaHOBIICHO, 4T 1,2-I1]] moHu-
JKaeT KOOIIepaTUBHOCTB IIpoIiecca MIIaBICHHS.

[TocTpoeHbl 3aBUCUMOCTH TEIIIOPHU3INICCKUX T1apa-
METpOB (TEMIEpaTypbl U SHTAIBIINH JICHATYPALIX TeMOIJIO-
Ouna) or kouuentpanun O3  u 1,2-11J1. Cumxenne
TeMIeparypsl iasieHnst Hb ¢ yBennieHneM KoHIeHTpayn
kak 1,2-I1J1, Tax u OO yKa3blBaeT Ha yMEHBIIECHUE
CTaOMJIBHOCTH TIPOCTPAHCTBEHHOH CTPYKTYPHI MOJIECKYJIBI
Hb. Onnaxo 031”“: i MEHBIIIEH CTEIICHN OKa3bIBACT BIIMSHIE
Ha KOH(opMaMoHHY0 cTabmibHOCTH Hb.
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The study of the effect of cryoprotectants and low tem-
peratures on stability of the spatial structure of proteins is
one of aspects of cryobiological researches. The problem
of denaturation and folding of proteins is also of medical
value. The aggregation of protein, which is, in turn, caused
by either incorrect folding or by the destabilization of protein
molecules, is the reason for a number of human and animal
fatal diseases.

Thermodynamic characteristics of process of protein
thermal denaturation under the effect of different physical
and chemical factors make possible the estimation of con-
formational changes of molecules.

Differential scanning calorimetry (DSC) is one of basic
methods for study of protein thermal denaturation. Calori-
metry is the method for direct determination of thermo-
dynamic parameters of proteins and other substances as
well as for studying the energetics of the processes associa-
ted with conformation transitions of protein molecules.

The differential scanning adiabatic microcalorimeter of
the third generation DASM-4 developed for this purpose
in Pushchino, Russia, is intended for highly sensitive thermal
analysis of liquids within the temperature range from 0.5 to
130°C. The principle of its action is to record the difference
of thermal power, emitted or absorbed in the calorimetric
chambers, heated with constant power under the adiabatic
conditions. Calorimeter works with the compensation for a
difference in the heat output, which appears in the process
of heating, the investigated liquid and the one of compa-
rison. The dependence of the signal, proportional to the
power of compensation, on the temperature is recorded by
xy recorder. We have investigated the influence of glycerol,
1,2-propane diol (1,2-PD) and oxyethylated glycerol with a
degree of polymerization of 5 (OEG, ;) on the thermophysical
parameters of bovine hemoglobin (Hb) denaturation. It is
shown that the glycerol presence in Hb solution leads to
the exothermic aggregation, expressed more strongly the
higher the concentration of the non-electrolyte in the
solution of hemoglobin. Basing on the analysis of the values
of the half-width of the peaks for hemoglobin denaturation
and their symmetry it is established that 1,2-PD reduces the
cooperativity of the melting process.

The dependences of the thermophysical parameters,
(temperature and denaturation enthalpy of hemoglobin) on
the concentration of OEG__; and 1,2-PD are obtained. Dec-
reasing the Hb melting temperature along with increasing
the concentration of both 1,2-PD and OEG __; indicates the
decrease in stability of spatial structure of Hb molecule.
However, OEG __ has a less expressed effect on conformatio-
nal stability of Hb.
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