YcraHoBIeHO, YTO (GopMa CIEKTpa MOTIOUICHHS
reMoIrIoOnHa CBEe)Ke3a0paHHON KPOBH, HE 00pabOTaHHOM
030HOM, XapaKTepHa JUIsl OKCUTEMOTJIOONHA.

B omnrrraeckom criekTpe KPOBH MOCIIE THITOTEPMHIECKOTO
XpaHeHUs B 00J1aCTH NOMIONIEHNUS TeMOIJIOOMHA PErUCTPH-
pyeTcsi IMpoKast pa3MbITasi IoJI0ca 6€3 YETKO BhIPAKEHHBIX
ITUKOB MOIVIOMIEHUS, XapaKTEPHBIX JJIS1 OKCH- HITH 1€30KCH-
¢opm. Ilpu nobapieHnH 030HA B CIICKTPE Bce Oojee
MIPOSIBIISIIOTCS TTOJIOCHI TIOTJIONICHUSI, XapaKTepHbIC s
okcuremornobuna. IIpu noze o3ona 0,26 Mr/m crekrp
npuobperaer GopMy, MOJHOCTHIO COOTBETCTBYIOIIYIO
okcuremornobuny. Ha ocHOBaHMU COIMOCTaBICHHS IOITY-
YEHHBIX PE3yJBTaTOB C U3BECTHRIMU pe3yabTaTaMM HCCIe-
JIOBAaHHUH COCTOSIHHSI SPUTPOIUTOB MeTojioM 'P-SIMP B
JaHHOW paboTe nenaercst BEIBOA, 4TO 3PGEKT yIIMpeHus
CHEKTPaJIbHBIX JIMHUI CBA3aH C HEOJHOPOITHOCTHIO IIO
CTENEHN OKCHTECHAIIMH 3PUTPOILUTOB KPOBHU, KOTOpas
JIHUTEIbHOE BpeMs XpPaHUJIACh B THIOTEPMHUYECKHUX
YCIIOBHSAX.

W3 TepmorpamMm TemjaoBOM JeHATypalluu CIEAyeT, YTO
030H B YKa3aHHBIX BBIIIE /103aX HE IIPHUBOJUT K CYIIIECTBCH-
HBIM M3MEHCHUSAM KOH(pOPMAIMH MOJICKYJI TeMOIIOOHHA.
[TosTOMY MOKHO IIPEIIONOKHTE, YTO ACHCTBHE MAJIBIX /103
030HA Ha OKCUTCHAIIUIO S)PUTPOIIMTOB CBSI3aHO C BIUSHUEM
Ha (hepMeHTATUBHBIE CUCTEMBI U cocTosiHue 2,3-J1DT.

Taxum 00pa3oM, OTyUeHHBIE pe3yIBTaThl IIOKa3bIBAIOT,
YTO CTUMYJIHpYIOLIee JeHcTBHE 030HA HAa COCTOSHUE
reMOryIo0MHa HOCHT J0303aBUCUMBIA XapakTep, U 3TO
SIBJICHUE MOJKET MTPEICTaBIIATh MPAKTUUECKUI HHTEPEC JUIs
KpHOOHOJIOTHH.

In optical spectrum of blood after hypothermic storage
in the area of hemoglobin absorption a wide vague band
without distinctly manifested absorption peaks, typical for
oxy- or desoxy shapes is recorded. Typical for oxyhe-
moglobin absorption bands were progressively found after
ozone adding. At 0.26 mg/l ozone dose the spectrum gets
the shape, completely corresponding to oxyhemoglobin.
Basing on comparing obtained results with the known
investigation results of erythrocyte state using *'P-NMR
we conclude in this work, that the effect of spectral line
widening is associated with heterogeneity by oxygenation
extent of blood erythrocytes, which were stored under
hypothermic conditions for a long time.

It proceeds from heat denaturation thermograms, that
ozone under the mentioned above doses does not result in
considerable changes of hemoglobin molecule confor-
mation. Therefore we can suppose that the effect of low
ozone doses on erythrocyte oxygenation is associated with
the effect on enzyme systems and on 2,3-DPG state.

Thus, the results obtained show that stimulating effect
of ozone on hemoglobin state has a dose-dependent
character and this phenomenon can be of practical interest
for cryobiology.

Temnepatypo3aBucumbie nepexoabi B memOpaHe 3pUTPOLMTOB MPU BO3AEHCTBMU
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[lepecTpoiiku TMHAMUYECKOH CTPYKTYPBI OMOMeMOpaH,
BBI3EIBAEMBIC M3MCHCHHEM TEMIIEPATYpPHI, 00yCIOBICHEI
MomuduKaIei KOHQOPMAITMOHHOW JMHAMUKH €€ KOMITO-
HEHTOB. YCTAaHOBJEHO, YTO NPUPOAA ITUX IMEPEXOAO0B
HecnenuduyHa, Tak Kak OIrpeIeNieTcsl M»BMEHEHUSIMH BOJja-
OCJIOK-JUMUIHBIX B3auUMOeiicTBUI B MeMOpaHax. B
HACTOSIIIee BpeMs HEIOCTATOUYHO HCCIEIOBaHBI CTPYK-
TypHO-(QYHKIIMOHAIBHEIC CBOHCTBA MPUPOIHEIX MEMOpaH
pu MOAU(DUKAINH OCHOBHOHM YaCTH CBOOOTHBIX JIUTIHJIOB,
a Tak)Xe MPH U3MEHCHUH KOHPOpPMAIHH MeMOpaHHO-
CBsI3aHHBIX OeKOB. MI3yueHue mpu 3TOM peakiuu MemMopa-
Hbl Ha UX CTPYKTYPHYIO MOJIH(HUKAIUIO, BO3MOXHO,
MO3BOJUT HMPUOIU3UTHCS K MOHUMAaHUIO MEXaHHU3MOB
XOJIOZIOBOM U OCMOTHYECKOH YYBCTBUTEJIBHOCTU KIIETOK.
U3BectHO, HartpuMep, 9T0 OKucieHue SH-rpymm MmemOpaH-
HBIX OCJIKOB BBI3BIBACT CYIICCTBCHHBIC M3MCHCHUS UX
TPaHCIIOPTHBIX XapaKTEPUCTHK U IPOHUIIAEMOCTh MeMOpaH.
I'my6oxoe m3ydeHue 3Toi MpoOiIeMbl JaeT BOZMOKHOCTh
Oojee IeeHaNpaBIeHHO OCYIIECTBIATh MOA00P XUMH-
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Rearrangements in dynamic structure of biomembrane,
caused by temperature change, are stipulated by modifi-
cation of conformation dynamics of its components. Nature
of these transitions was established to be non-specific one,
because it was determined by changes in water-protein-
lipid interactions in membranes. Nowadays structural and
functional properties of natural membranes when modifying
the main part of free lipids, as well as when changing
conformation of membrane-bound proteins, are poorly
investigated. At the same time studying membrane reaction
on their structural modification will possibly enable
approaching to understanding the mechanisms of cold and
osmotic cell sensitivity. For examples, SH-group oxidation
of membrane proteins is known to cause considerable
changes in their transport characteristics and membrane
permeability. Profound studying of this problem enables
more targeted selection of chemical compounds, capable to
cause cryoprotective effect. The work was aimed to study
the peculiarities of dynamic structure response of
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YECKUX COEIMHEHUH, CTIOCOOHBIX OKa3bIBATH KPUO3AIIUTHOE
nevicteue. llens paboThl — U3ydeHue 0COOEHHOCTEH
peaKkuy IMHAMHYECKOH CTPYKTyphl MEMOpaHBI 3pUTPO-
IUTOB Ha MOTU(HUKAIINI0 MEMOpPaHHBIX OCIIKOB CIICITH-
(uyecKMMH peareHTaMu: HomameTaMuaoM U N-3THII-
MaJICUMUIOM.

B omnbiTax Opl1a HCIIOIB30BaHA JOHOPCKAs KPOBB TPYIIITBI
II. JIns uccnenoBaHus BIUsSHUS MOAM(UKALMU CYIb(-
THJPWIBHBIX TPYIII MEMOpPaHHBIX OEJIKOB HOAALETaMHUIOM
1 N-3THIMaJeuMHUIOM Ha TEPMOTPOIHbIE IIePECTPOHKN
MeMOpaHHBIX KOMIIOHEHTOB ObUT mpuMeHeH mertox D[P
CIIMHOBBIX 30HJI0B. B KadecTBe 30H/1a HCTIOJIB30BAJIN CITUH-
MEUEHBIH aHaJor HmaJlbMHUTHHOBOU kucioTel (AIIK),
UMEIOIHNN HUTPOKCHIBHBIN GparMeHT (CTaOMIBHBIN
panukai) B 00JacTH IOJIIPHON TOJIOBKH KMPHOI KHCIOTHI.
Ha cmekrpomerpe “Bruker” (I'epmaHus) co cTaHAapTHOM
TEPMOIPUCTABKOM perucTpuposanu cuekTpsl DIIP, ananu-
3UPOBAJIN YaCTOTY ¥ aHU3OTPOIIHIO BPAILICHNS HUTPOKCHIIb-
HBIX PaJUKAaJIOB.

Bbinu n3ydyeHs! TeMepaTypo3aBUCUMBbIE IEPECTPONKH
CTPYKTYpBI MEMOpaHBI 3pUTPOLIMTOB B AMANa30HE TEMIIe-
paryp 37-5°C. YcraHOBIIEHO, 4TO MOAU(UKAIUS CyIb]-
TUAPWIBHBIX TPYHIT OCJIKOB IMPUBOAUT K M3MEHEHUIO
npoduis TeMIepaTypHOd 3aBHCHMOCTH MapaMeTpa
HOJIBMYKHOCTH HUTpOKcuiia B obnactu 30°C u Haubonee
3aMeTHa npu Temiieparypax Hiwxe 17°C. Ilpu sTux Temmnepa-
Typax paHee ObIIIM 3apeTrUCTPUPOBAHBI ITEPEX0/IbI Ha BOJTHO-
0eJIKOBOIl ITOBEPXHOCTH MEMOpPaHBl SPUTPOLUTOB, B TOM
YHUCJE C MCIOJIb30BAaHMEM KOBAJIEHTHOW MeTkH Ha 8H-
rpynnbl 0enkoB. TakuM 00pa3oM, MOJYYEHO XOpOIlIee
COBIIAJICHNE TEPMOUHAYIIPOBAHHBIX U3MCHEHUH TUHAMH-
YECKOH CTPYKTYpBI BOJHO-JIUITUAHOMN MOBEPXHOCTH MOTH-
(UIMPOBaHHBIX MEMOpaH SPUTPOIIMTOB U BOAHO-OCIIKOBON
MTOBEPXHOCTH TPU HCIIOJIB30BAHNH KOBAJCHTHBIX METOK.
AHanM3 aHU30TPONMHU BPALICHUS 30HA ITOKA3hIBACT, YTO
MOAU(BHUKANMS CYITBMTUAPUIBHBIX IPYIIT OSIIKOB IIPHUBOUT
K CyIIECTBEHHOMY HM3MEHEHMIO MapaMeTpa BpalleHusd,
paccUMTaHHOTIO 110 Tape KOMIIOHEHT CIIEKTpa, Hauboiee
3aBHCSILIECH OT OPUEHTAIMN OCH BPAIICHUS] HHITPOKCWIILHOTO
¢parmenta ATIK. Mogudukanus moBEpXHOCTHBIX TPYIII
0eJIKOB MeMOpaH IPUTPOLIUTOB BbI3BIBACT, [10-BUAUMOMY,
U3MEHEHHE aHW30TPOIHMH BPAIICHUS KUPHO-KUCIOTHOTO
CIIMHOBOTO 30H/1a.

[Moxy4eHHbIe pe3ynbTaThl MO3BOJSIOT 3aKIFOYUTh, YTO
okucieHue SH-rpynn mMeMOpaHHO-CBSI3aHHBIX OEIKOB
CyNbTUAPIILHBIMY peareHTaMy IPUBOJUT K U3MEHEHHUIO
BOJIHO-JIMIIUJIHBIX B3aUMOJAEHCTBUM, NPEXKIE BCETO, Ha
BHYTPEHHEH MOBEPXHOCTH MEMOpaHHI.

erythrocyte membrane on modification of membrane
proteins by specific reagents: iodoacetamide and N-
ethylmaleimide.

In experiments we used A (II) donor blood. In order to
investigate the modification effect of sulthydryl groups of
membrane proteins by iodoacetamide and N-ethylmaleimide
on thermotropic rearrangements of membrane components
we applied EPR method of spin probes. As a probe we used
spin-labelled analogue of palmic acid (APA), having nitroxyl
fragment (stable radical) in polar head area of fatty acid.
EPR spectra were recorded using the Bruker spectrometer
(Germany) with standard thermodevice, frequency and
anisotropy of nitroxyl radical rotation were analysed as well.

Temperature-dependent rearrangements of erythrocyte
membrane structure within 37-5°C temperature range were
studied. Modification of protein sulfhydryl groups was
established to result in a change of temperature dependency
profile of mobility parameter for nitroxyl in 30°C area and it
was more visible under temperatures under 17°C. Under
these temperatures the transitions on water-protein
erythrocyte membrane surface were registered previously,
including using covalent label on protein SH-groups. Thus,
there was obtained a good coincidence of thermoinduced
changes in dynamic structure of water-lipid surface of
modified membranes of erythrocytes and water-protein
surface when using covalent labels. Anisotropy analysis
of probe rotation demonstrates, that modification of
sulthydryl groups of proteins results in a considerable
change of rotation parameter, calculated by couple of
spectrum components, most dependent on orientation of
rotation axis of APA nitroxyl fragment. It appears that
modification of protein surface groups of erythrocyte
membranes causes a change in rotation anisotropy of fatty
acid spin probe.

The results obtained enable concluding that oxidation
of SH-groups of membrane-bound proteins by sulfhydryl
reagents results in a change in water-lipid interactions
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Metonu kpio30epexeHHs MiHHUX KIIOHIB POCIHH i3
BEreTaTUBHUM PO3MHOKEHHSM BKIIIOHAIOTh TEXHOJIOT1UHI
NPUMOMH OJIep)KaHHS POCIMHHOTO Marepiany, Horo
OXOJIOJDKEHHSI, KPi030epEIKEeHHS Y KOHTEeHHepax 3a TeMIie-
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Cryopreservation methods of rare plant clones with
vegetative propagation comprise the techniques of procure-
ment, cooling, cryopreservation in containers with
temperature of liquid nitrogen, thawing and growth renewal
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