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[Ipouecc HU3KOTEMIIEPATYPHOTO KOHCEPBUPOBAHUS
OMOJIOTHYECKUX CHCTEM COIIPOBOXKIAETCS ACUCTBUEM pSAaa
HOBpEXIAtoIuUX (aKTOPOB, B YACTHOCTH BO3MOXKHBI OTIpe-
JIeTICHHbIE U3MEHEHUS MPOCTPAHCTBECHHOM OpraHU3alnuu
6enkoB. TerioBast AeHaTypanust MOXKET CITyKHTh MapKEepPOM,
OTpaKaIOUINM 3TH siBJIeHUS. OTHUM U3 MPSAMBIX 3KCIIEPH-
MEHTAJIbHBIX METO/I0B HCCIICIOBAHUS CTPYKTYPHBIX U3MEHE-
HUI OEJIKOB 110 X TePMOJICHATYpalny SIBJIeTCs AudhepeH-
nuangbHas ckanupytomas kamopumerpus (IACK). Oror
MIOJIXO/1 TIO3BOJISIET OLIEHUTH KaK TePMOIUHAMUYECKHE, TaK
¥ KHHETUYECKHE TapaMeTphl IeHaTypaui MaKpOMOJIEKYI.
I'emornoOuH — omH U3 GEIKOB, KOTOPBIH MO>KHO HCITIONB30-
BaTh B KAYECTBE MOJIEIIH TP U3yUESHHUH BIHSHHS PA3INIHBIX
KPHOIIPOTEKTOPOB Ha €r0 TepMOCTAOUIBHOCTE. B nanHOH
paboTe B KauecTBE KPUOMPOTEKTOPa ObLT BBIOpaH JTUMETHII-
cynsdpokcun (AMCO), mupoKko MpUMEHSIONIMNACS B MOC-
JIeTHUE JIECSTUIIETHS TIPH KPUOKOHCEPBUPOBAHUH Pa3JIHd-
HBIX OMOJIOTMYECKUX 00BEKTOB. B cBs3M ¢ 3THM HacTosas
pabora mocssimena uccneaoBanuto BiausHUSA IMCO koH-
uentpanueil ot 0 1o 50% Ha KMHETHUYECKUE U TEPMOJAU-
HaMHUYeCKHeE ITapaMeTphl TEIIIOBOH IeHATypaLly TeMOTIIO-
OuHA yeloBeKa MO0 U MOCJe HU3KOTEeMIIEepaTypHOTO
3amopakuBanust 10 —196°C ¢ momombo metona JICK.

TepMmorpamMMsl perucTpupoBaiu Ha auddepeHInans-
HOM a1nabaTHYeCKOM CKaHUPYIOIIEM MUKPOKaJIOpUMETPE
«JACM-4» (HITO «buonpubop», Poccust). O6macts ckaHu-
poBanus Temneparypsl — ot 25 10 90°C npu u30BITOYHOM
nasnennu 2,5 arM. Ckopocts Harpesa — | rpag/mus. Hamu
paccyuTaHbl 3HAUYCHUS KaJIOPUMETPUUICCKON SHTAIBINH
JCHATypalliy, SHEPTUN aKTHUBAIIMK U TeMIIepaTyphl IeHa-
TypaI¥H ISl paCTBOPOB FeMOITIOOMHA C Pa3InIHBIMH KOH-
nentpanusamu IMCO 1o u nocne HU3KOTEMIEPAaTypPHOTO
BO3IEHUCTBHUSL.

Temmeparypa aeHaTypaliy reMornioonHa B 0ygepHoM
pactBope 6e3 kpuonpoTekTopa coctasisieT (72,5 £0,2)°C.
Hob6asnenue 50% AMCO k pacTBopy reMoryioOnHa, He o/-
BEpraBIIEMYCsl 3aMOPaXKHBAHHIO, CHIDKAET TEMIIEPaTypy
neHaryparmu 6enka 10 (514 0,2)°C, 4To CBUAETENLCTBYET O
MOHMXEHUU TepMOCTa0MIBHOCTH reMoriioObnHa. 3amopa-
HMBaHHE PACTBOPOB I'eMOINIOOMHA C KPHOIIPOTEKTOPOM B
JIuana3zoHe KoHueHTpauuii ot 0 10 25% npuBOAUT K HE3HA-
YUTEIBHOMY MOHMKEHHIO TeMIEepaTyphl JeHATypalHuH
remornobrHa Ha 1°C, B To BpeMs Kak B Mania3oHe oT 25 110
50% — MOBBIIIEHUIO 3HAYCHUH TEMIIEpaTy Pl IeHaTypaluu
Ha (1,3-1,7)°C 1o cpaBHEHUIO C TAKOBBIMH O3 HI3KOTEMITE-
paTypHOro BO3JEHCTBUS.

B pa6ote nposenen ananu3s nusaust JJMCO Ha koore-
PaTHBHOCTH ACHATYpaLK TeMOTIIO0HHA /10 U TTOCIIE 3aMopa-
xuBaHUs. [loKa3aHO, YTO CHIDKEHHE KOONEPAaTHBHOCTH
JeHaTypaluy HaONfoaeTcs Mocae 3aMOPaKUBAHUS MPH
BbICOKHX KOHIeHTparusax JJMCO. O6cyxaatoTcst BOZMOXK-
HBIE MEXaHU3MBI ICHCTBHS HU3KHUX TEMIIEpaTyp Ha IIPOCT-
PaHCTBEHHYIO OpPraHM3aIMI0 TeMOTIIOONHA B IPUCY TCTBUH
KPHOIPOTEKTOpa.
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The process of low temperature preservation of biolo-
gical systems is accompanied by the effect of some dama-
ging factors, particularly, the certain changes in protein
spatial organization are possible. Thermal denaturation may
serve as a marker reflecting these phenomena. One of the
direct experimental methods in studying structural changes
in proteins on their thermodenaturation is differential scan-
ning calorimetry (DSC). This approach allows evaluating
both thermodynamic and kinetic parameters of macro-
molecule denaturation. Hemoglobin is one of the proteins
that may be used as a model in studying the effect of different
cryoprotectants on thermostability of biomolecules. We
selected dimethyl sulfoxide (DMSO) as a cryoprotectant,
widely applied in recent decades in cryopreservation of
different biological objects. This research was concerned
with the investigation of the effect of DM SO concentrations
from 0 to 50% on kinetic and thermodynamic parameters of
thermal denaturation of human hemoglobin prior to and after
low temperature exposure down to —196°C using DSC
method.

Thermograms were recorded with a differential adiabatic
scanning microcalorimetry DASM-4 (Biopribor, Russia). The
temperature scan range was from 25 to 90°C under
overpressure of 2.5 atm. The heating rate was 1deg/min.
We calculated the values of calorimetric enthalpy of dena-
turation, activation energy and denaturation temperature
for hemoglobin solutions supplemented with different
concentrations of DMSO before and after low temperature
exposure.

Denaturation temperature of hemoglobin in cryopro-
tectant-free buffer solution was (72.5 + 0.2)°C. Supplemen-
tation with 50% DMSO of hemoglobin solution not subjec-
ted to freezing decreased the denaturation temperature of
protein down to (51 +0.2)°C, testifying to a reduced hemo-
globin thermostability. Freezing of hemoglobin solutions
with cryoprotectant with concentration from 0 to 25%
resulted in a slight decrease in temperature of hemoglobin
denaturation by 1°C, whereas in DMSO concentration range
from 25 to 50% there was a rise in temperature denaturation
values by (1.3—1.7)°C if compared to the indices without
low temperature effect.

The investigation dealt also with analysis of the
influence of DMSO on the cooperativity of hemoglobin de-
naturation process before and after freezing. The reduction
of denaturation cooperative properties was shown to be
observed after freezing at high concentrated DMSO. Pos-
sible mechanisms of low temperature effect on spatial
organization of hemoglobin in cryoprotectant presence are
discussed.
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