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TepMoanHaMHUeCKHe XapaKTePUCTHKH IPOIIecca TeTIo-
BOM JIeHaTypaliy OCJIKOB MO BIMSHUEM Pa3INYHBIX (H-
3UKO-XMMUYECKUX (PaKTOPOB IO3BOJIAIOT CyAUTH O KOH(POP-
MAaIMOHHBIX M3MEHEHHUIX MOJIeKyJ. Tak, cocTaB cpeabl U
TEMIIEpaTypa UTPAIOT CYIIIECTBEHHYIO POJIb B OICPKAHUH
HATHBHOW KOH(OpMAIK MAKPOMOJIEKYIT. DTH (haKTOPHI SIB-
JISIFOTCSI BAXKHBIMH B KPHOOMOJIOTHH TIPH pa3padOTKe TEXHO-
JIOTHH KOHCEPBUPOBAHMSI HU3KMMH TEMIIepaTypaMu O1oio-
TMYECKUX CHCTEM B IIPUCYTCTBUH KPHO3ALIUTHBIX CpPEl.

B nHacrosmieit pabore meromom auddepeHnnaIbHOn
ckanupytomier kazopumerpu (J{CK) mpoBeneno uccnemno-
BaHHE BIMAHUA IuiepuHa, 1,2-mponananona (1,2-I11),
mumerwicyiabpokenaa (AMCO) 1 OKCHITHIMPOBAHHOTO IVTH-
LEPHHA CO CTEMEHBI0 noauMepusanuu n =5 (OOI, _,) Ha
TEPMOMHAMIYECKHE M KHHETHIECKUE MTapaMeTphl TEpMO/Ie-
HaTyparyy reMorIo0nHa YeJIOBeKa U HEKOTOPBIX CENbCKOXO0-
3CTBEHHBIX )KMBOTHBIX Ha ocHOBe aHaym3a JICK Tepmorpamm.

IemoriIoOMH MmoNy4yanu U3 KpOBU YeEJIOBEKa, JIOMIAIN
1 ObIKa 10 N3BECTHON MeTomKe. KoHneHTparus reMorioou-
Ha, OTIpeJICJICHHAs METOIOM CIIEKTPO(OTOMETPUH, COCTaB-
nsuta S MMods. TepMorpaMME! perucTpupoBaiti Ha qudde-
PEHIIATBFHOM aqrabaTHYeCcKoOM CKaHUPYIOIEM MUKPOKa-
nopumerpe [JACM-4. O6nacTh CKaHUPOBAHUS — OT 25 10
90°C. CropocTb HarpeBa — 1 rpajy/MuH.

Hamu paccuntanbl 3HaYEHHSI KATOPUMETPHUYECKOH DH-
TaJIbIINH, SHEPT MY aKTHBALMH U TEMIIEPATypbl TEPMOICHATY-
panuy reMorioonHa ¢ oOaBJIeHUEM Pa3INIHBIX KOHIICHTPa-
i tunepuna, 1,2-I1J1, IMCO u O3T" _ .. Pacyernsie 3Ha-
YEHUsI SHEPTUH aKTUBALIMH 3HAYUTEIIFHO IPEBBIIIAIOT 3HAYE-
HUS KaJIOPUMETPHUYECKON IHTAIBINY TEPMOICHATY PN
remonnioouHa. [TocTpoeHs! 3aBUCHMOCTH KaJOpUMETpHYeCc-
KOH 3HTAJIBITUH 1 TEMIIEPATYPHI ICHATY pallii FeMOrIo0MHa
OT KOHIIeHTpauuu rmunepuna, 1,2-I11, AMCO u OSl"n: 5
[Toxa3aHo, YTO HCTIONB3yEMBIE KPUOTIPOTEKTOPHI HPUBOIAT
K CHIDKCHHIO TEMIIEpaTyphl U CIOKHOMY MOBEIECHUIO Ka-
JIOPUMETPHYECKON SHTAIBIINU TEPMOACHATYPAIIUN T€MOTIIO-
OrHa C pOCTOM KOHLIEHTPALIMH KPHOTIPOTEKTOPA B PACTBOPE.
Otn (paxThl yKaseBaroT Ha o, uto OOI" _, 1,2-I1{m IMCO
CITOCOOCTBYIOT Pa3phIXJICHUIO MOJIEKYJI TeMOIIIOOMHA YelIo-
BeKa, ObIKa U JIOIIA]IH, a TAKXKE TTOHMKEHUIO TEPMOCTA0MITb-
HocTH Oenka. VIcKITioueHue coCcTaBiseT NIMUEPHH, KOTOPBIH
HE BBI3BIBAET CYIIECTBEHHOI'O OTKJIOHEHHUS TeMIepaTyphl
JieHaTypaly TeMoriioOnHa B Npenenax KOHLIEHTPaluu
rmunepuHa 040 macc.%.

Takum 00pa3oM, INUIEPHH, SBISSICH XUMUYECKHM IIIare-
POHOM, CIIOCOOCTBYET COXPaHEHHIO T€PMOCTAOMIBHOCTH
reMOIIOOHHA, T. €. CTAOMIM3UPYET OCIIKU HecTeuduIecku
K CTPYKType MaKpOMOJIEKYJ B IX COBMECTHBIX KOMITJIEKCaX,
00pazyromuxcs 3a cyeT caadbIX B3aUMOACHCTBHH (THApO-
(oOHBIX, BaH-/1ep-BaaibCOBBIX, BOOPOAHBIX CBsi3ei). Cte-
TICHb [T0JJOOHOTO BO3CHCTBHS 3aBUCHUT OT CTPOCHHSI MOJIe-
KyJIbI TeMOITI00HHA.
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Thermodynamic characteristics of thermal denaturation
of proteins under the effect of various physical and chemical
factors allow to estimate the conformational changes of
molecules. Thus, medium composition and temperature play
an important role in maintaining native conformation of
macromolecules. These factors are important for cryobio-
logy in development of low temperature preservation tech-
nologies of biological systems with cryoprotective media.

In the present work there was performed by differential
scanning calorimetry (DSC) the study of glycerol, 1,2-
propanediol (1,2-PD), dimethyl sulfoxide (DMSO) and
oxyethylated glycerol with the polymerization degreen =15
(OEG, _,) effect on thermodynamic and kinetic parameters
of human hemoglobin thermodenaturation, and some live-
stock ani-mals on the basis of DSC thermogram analysis.

Hemoglobin was derived from human, bovine and canine
blood according to the standard method. Hemoglobin
concentration determined by spectrophotometry, was 5 mM.
Thermograms were recorded with a differential scanning
microcalorimeter DASM-4. Scan area was from 25 to 90°C.
Heating rate was 1 deg/min.

We calculated the values of calorimetric enthalpy, acti-
vation energy and hemoglobin thermodenaturation tempe-
rature with the addition of various concentrations of glyce-
rol, 1,2-PD, DMSO, and OEG, _,. Calculated values of
activation energy are significantly higher than calorimetric
enthalpy ones of hemoglobin thermodenaturation. There
were built the dependences of calorimetric enthalpy and
hemoglobin thermodenaturation temperature on concentra-
tion of glycerol, 1,2-PD, DMSO, and OEG __.. It was shown
that the use of cryoprotectants resulted in temperature
reduction and complex behavior of calorimetric enthalpy of
hemoglobin thermodenaturation with increasing cryopro-
tective concentration in solution. These facts suggest that
the OEG | _, 1,2-PD and DMSO contribute to loosening of
molecules of human, bovine, canine hemoglobin, as well as
a decrease of protein thermal stability. Glycerol, which does
not cause a significant deviation of hemoglobin denatura-
tion temperature within the range of glycerol concentration
0-40 % w/w is an exception.

Thus, glycerol, being a chemical chaperone, enables to
preserve hemoglobin thermal stability, i. e. nonspecifically
stabilizes proteins to the structure of macromolecules in
their combined complexes formed by weak interactions
(hydrophobic, Van der Waals, hydrogen bonds). The rate
of this effect depends on the structure of hemoglobin mo-
lecule.
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