cootHomenuH 1:1 ¢ koHueHTpauuei nentuaoB 100 Mkr/min)
1 BBITIOJTHSUIN JIOKAJIBHYIO KPHOACCTPYKIIUIO MCUEHH.
Cocrosinue neyenu oneHuBanu Ha 1, 3, 7, 14, 30-e cytku
TI0CJIE SKCTIEPUMEHTAIIbHBIX BO3JICHCTBUI METOZOM OIIpe/ie-
JIeHUsl akTHBHOCTH amuHOTpaHc(hepas ANAT u AcAT ¢
nomonisio TecT-cucteM AO “Pearent” (J[HenpomneTpoBck),
KOHIEHTpAalMU aJbOyMuHa U obuiero OmiupyOuHa B
CBIBOPOTKE KPOBHU KPBIC C TIOMOIIBIO TeCT-cucTeM “CuMKo”
(JIpBOB). YpOBEHb IEPEKHCHOTO OKHCIICHUS B CHIBOPOTKE
KPOBH KPBIC OLIEHHBAJIH MO KOJIUYECTBY NMPOAYKTOB,
pearupyromumx ¢ TH00apOUTYpOBOH KUCIIOTOH.

AHanu3 OMOXMMHYECKUX MOKa3aTeNeil ChIBOPOTKH
KPOBH ITOKa3aJI IPEUMYIIECTBA COYETAHHOTO IIPUMEHEHNUS
KPHOJECTPYKIIMHA U KCEHOAKCTPAKTOB MAPECHXUMATO3HBIX
OpTaHOB JUIs BOCCTAHOBJICHUS (DYHKIIMOHAJIBHOM aKTHB-
HOCTH TICYCHH, UTO MPOSBIISIETCS B CHIPKCHUN aKTUBHOCTH
aMHHOTpaHc(epa3 U ypoBHS OMnpyOrHa, HOpMalu3anu
MEPEKHUCHBIX MPOIECCOB M MOBBIMICHUH KOHIEHTPALUU
anbOYMHHA B CBIBOPOTKE 3KCIIEPUMEHTAIBHBIX KHUBOTHBIX.

with test-systems (“Reagent”, Dnepropetrovsk), albumin
concentrations and total bilirubin in rat blood serum using
test-systems (“Simko”, Lviv). Lipid peroxidation level in rat
blood serum was determined by the amount of products,
reacting with thiobarbituric acid.

Analysis of biochemical indices of blood serum showed
the advantages of a combined application of cryo-
destruction and xenoextracts of parenchymatous organs to
recover liver functional activity, that was manifested in a
decrease in aminotransfrase activity and bilirubin level,
normalisation of peroxidation processes and an increase in
albumin concentration in serum of experimental animals.

MUccaeroBaHne BAMSHUS 030HA Ha COCTOSIHME T€MOTAOOMHA B 3PUTPOLMTAX AOHOPCKOW

KPOBHU B HOPMAABHBLIX YCAOBUAX U TOCAE€ TUNMOTEPMHUYECKOTO XpPaHEHUs
M.A. MycuHa
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Investigation of Ozone Effect on Hemoglobin State in Donor Blood

Erythrocytes in Norm After Hypothermic Storage
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B mocnenHue roipl MOSIBUIIOCH MHOTO IMyONHUKaui O
BIIMSIHUM MaJIBIX 103 O30HA Ha KHUCIOPOATPAHCHOPTHYIO
(YHKLHMIO KPOBU B OpraHU3Me uelioBeKa. DTO CBOHCTBO
030Ha IUPOKO UCTIONB3YETCSI B 030HOTEPAINH.

Jn1st KpoONOIIOTHH MTPECTABISAET HHTEPEC BBIACHUTD,
MIPOSIBIISIETCS JIN yKa3aHHOE CBOMCTBO 030HA Ha Pa3HbIX
JTanax KPHOKOHCEPBUPOBAHHMS M KAKOB 110 BelTuruHe 3 ek
€ro JeHCTBUS Ha SPUTPOLUTH B CPABHEHUH C KIETKaMHU B
HOPMAJIbHBIX (PU3HOJIOTHYECKUX YCIOBHSAX.

e paboTs! — ncce0BaHNE COCTOSHHS TeMOIIIOONHA
JIOHOPCKOW KPOBHM B HOPMaJIbHBIX (PU3MOIOTHUECKHX
YCIIOBUSIX H TTOCJIE THIIOTEPMHYECKOTO XPAHEHUSI.

Jl1a uccnenoBaHUS MCIOJIB30BATIH JOHOPCKYIO KPOBb
YeJloBeKa CO CPOKOM XpaHEHHUs He Oosiee CyTOK U KPOBB,
HaXO/IMBILYIOCS B TeUEHUE 9 CyTOK B XooaunbHuKe rpu 4°C.
TotoBmmu 10 po6 kaxmoro Buaa kpou o0beMom 1,5 1. B
OJIHY M3 MpoO KPOBM Kakaoro Buaa nobasisumu 0,5 mi
(PM3HOTOTHYECKOTO PacTBOPa M HCIOJIB30BAIH €€ Kak
KOHTPOJIbHBIN 00pasel. B kaxayro u3 ocraBummxcs npod
no6aisuy 0,5 M1 U3HOIOTHYECKOTO pAacTBOpa C pa3iiny-
HBIM COJIep’KaHHEM pPacTBOpPEHHOro o30Ha. CyMmapHas
KOHIICHTpALMs 030Ha B Mpobax kpoBu coctasisuia ot 0,09
10 1,10 mr/n. DpUTponuTH M3 Kaxa0H NMpoObl KPOBU
MOJBEprajad reMojn3y B AUCTHUIUIMPOBAaHHON BOJAE U
MOJYYCHHBII TaKHUM CIIOCOOOM I'eMOTJIOONH HCCIIeI0BaIN
CHEKTPOPOTOMETPUUECKUM METOAOM Ha pubope Specord
UV VIS B muanazone anud BoiH 450-700 am. M3ydanu Taxoke
IIPOIIECChl TEPMO/ICHATypalluy reMoriioOnHa Ha nudde-
pEeHIMAIBHOM CKaHupytomeM kanopumerpe JACM- 4.
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Recently many publications on ozone effect in low
doses on oxygen-transport blood function in human
organism have been appeared. This property of ozone is
widely applied in ozone therapy.

Of interest for cryobiology is to find out if the mentioned
ozone property manifests at different cryopreservation
stages and what is ozone effect value in comparison with
erythrocytes under normal physiological conditions.

Work was aimed to investigate the state of donor blood
hemoglobin under normal physiological conditions and after
hypothermic storage.

Freshly collected human donor blood with storage term
not more than a day and that, being in refrigerator at 4°C for
9 days was used for investigation. Ten 1.5 ml samples of
each blood type were prepared. Into one of blood samples
of each type we added 0.5 ml of physiological solution and
it was used as the control sample. One added 0.5 ml of
physiological solution with different content of dissolved
ozone in each of the rest samples. Total ozone concentration
in blood samples made from 0.09 to 1.10 mg/1. Erythrocytes
from each blood sample underwent hemolysis in distilled
water and obtained by such a way hemoglobin was
spectrophotometrically investigated with Specord UV VIS
device within 450-700 nm wavelength range. Hemoglobin
thermodenaturation processes were studied with differen-
tiated scanning calorimeter DASM-4 as well.

The shape of absorption spectrum for hemoglobin of
ozone-free freshly collected blood, is typical for oxyhe-
moglobin.
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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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