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KoHcepBupoBaHne 6HOIOrHYECKUX CHCTEM C UCTIONIB30-
BaHMEM HHU3KHX TEMIIEpaTyp B MOCJIEIHHE JECSITUICTUS
noy4mio mupokoe pazsutue [A.M. benoyc, B.U. I'pumen-
ko, 1994]. HauanbHsIit 3Tanm KpHOKOHCEPBUPOBAHUS OHO-
00BEKTOB — HHKYOHPOBaHHE C KPHO3AIIUTHEIME CPEIaMH.
OTOT IpOIIECC MOKET BBI3BIBATH ONPEACICHHBIC H3MCHEHHS
B IPOCTPAHCTBCHHON OPTaHU3AIIH OEJIKOB, UTO OTPaKaeTCs
Ha uX TepMojieHatypanuy. OIHUM U3 IIPSIMBIX SKCIIEPHMEH-
TaNbHBIX MOIXO0B B UCCIIEOBAHUU TEPMOACHATYPAIIH
0eJIKOB sIBIsETCS TU(PepeHInaTBEHAS CKAHUPYIOIIas KaJlo-
PpUMETPUSL, TO3BOJISIONIAS OIICHUTH TEPMOJMHAMUICCKAC U
KUHETHYCCKHE MMapaMeTphl TUIABICHUAS MaKpPOMOJEKYI
[G. Bruylants, 2005]. OKCH3TUTUPOBAHHBIN TUIEPHH CO
CTeneHbIo nonumepusanui n =25 (09I ) — HOBBIA KpHO-
IPOTEKTOP HK30LEIUTIOJISIPHOTO JEeHCTBHSI, OKA3aBIIUN
XOPOIIUE Pe3yaBTaThI IPH KPHOKOHCEPBUPOBAHUHT IPUTPO-
uutoB uenoseka [A.M. Komnanuen, B.B. Yekanoga, 2012].
B Hacrosmeii pabote metogoMm aud G epeHInaTsHON CKaH!-
pyroIei KaJToOpIMETPHH Ha OCHOBE aHaJIN3a ITUKa MJIaBJie-
HUS IPOBENIEHO Uccnenosanue Bausaust OOI . Ha TepMo-
JMHAMHYECKHE U KHHETHYECKHUE TapaMeTphbl ACHATYPaLlH
reMornobuHa 4yenoBeka. KoHIIEHTpaIs KpHOMpOTEKTOpa
cocrasisuia ot 0 1o 50%.

TepMorpamMmel peructTpupoBanu Ha nuddepeHInatb-
HOM aT1abaTHIeCKOM CKaHUPYIOIIEM MHUKPOKATIOPHUMETPE
JACM-4 (Poccust). Obnacts ckaHupoBaHus — oT 25 10 90°C
pu U30BITOYHOM JaBieHuH 2,5 atM. CKOpOCTh Harpesa —
1 rpag/muH.

[pornecc nenaryparnwu remorioonna (HbA) HeA(I)6p?ZTI/I—
MBII U ONKCHIBAETCS ABYCTaIUHHON Moaenbio N - U-D,
BKJIIOYAIOMIEH JacTHYHOE 00paTUMOe pa3BOpaYUBaHHC
6emnxka (cTanust 1) u HeoOpaTUMYyTO IeHaTypanuio (cTaaus 2)
[P.S. Santiago, 2010]. Kunetndyeckuii aHaIu3 POBOIMICS
COITIaCHO METOJMKE, IPUBEICHHOI B JIUTEpaType AJs IMo-
JOOHBIX MoJieTiel feHaTyparmy OenmkoB [A. JIrobapes, 2000].

Hamwu Ob1H paccurTaHbl TEMIIEPATYPEL, KATOPUMETPH-
YEeCKHE IHTABITNH, a TAK)KE YHEPTUU aKTUBAIIIH IIPOIIecca
JeHaTypalyy reMorIoOnHa B 3aBUCUMOCTH OT KOHIICHTpa-
LMK KpHonpoTeKkTopa. [1okazaHo, 4To MOBbIIIEHHE KOHICHT-
pamun OOT" . B pacTBOpE reMOrIOOMHA IPUBOHT K TIOHH-
YKCHHUIO CTAOMITEHOCTH IIPOCTPAHCTBEHHOH CTPYKTYPHI OelI-
ka. [IpoBe/ieH CpaBHUTEIBHBII aHAIH3 BIMSIHAS Ha KOH(OP-
MAIMOHHYIO CTA0MIBHOCTE TEMONIIOOMHA KPHOTIPOTEKTOPOB
09I’ _,,u O3l _
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Preservation of biological systems using low tempera-
tures has been widely developed in the last decades
[A.M. Belous, V.I. Grischenko, 1994]. The initial stage of
cryopreservation of biological objects is incubating in
cryoprotective media. This process can cause some changes
in the spatial organization of proteins, reflected in their
thermodenaturation features. One of the direct experimental
approaches in the study of proteins thermodenaturation is
differential scanning calorimetry that permits to assess the
thermodynamic and kinetic parameters of macromolecules
melting [G. Bruylants, 2005]. Oxyethylated glycerol with po-
lymerization degree n=25 (OEG _,.) a new cryoprotectant
with exocellular affect, revealed good effect for the cryopre-
servation of human erythrocytes [A.M. Kompaniets,
V.V. Chekanova, 2012]. Differential scanning calorimetry was
applied to study the influence of OEG _,, on the thermody-
namic and kinetic parameters of the denaturation of human
hemoglobin on the basis of melting peak analysis.

Thermograms were recorded on a differential scanning
adiabatic microcalorimeter DASM-4 (Russia). Scan area was
from 25 to 90°C at a excess pressure of 2.5 atm. Heating rate
was 1 deg/min.

The process of denaturation of hemoglobin (HbA) is
irreversible and is described by two-stage model N _% U-D,
including the partial reversible unfolding of the protein
(Stage 1) and the irreversible denaturation (Stage 2)
[P.S. Santiago, 2010]. The kinetic analysis was carried out
according the technique reported for similar models of
proteins denaturation [A. Lyubarev, 2000].

We calculated temperatures, calorimetric enthalpies and
activation energies of hemoglobin denaturation depending
on concentration of cryoprotectant. It was shown that
increasing of OEG _,, concentration in hemoglobin solution
led to the decreasing of the stability of protein spatial
structure. Comparative analysis of the influence of OEG _,,
and OEG __, cryoprotectants on hemoglobin conformational
stability was also carried out.
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