(TG-404) snunblii anp0yMuH, MoylydeHHbI B IHCTHTYTE
MoHokpuctamioB HAH Ykpaussr.

ITokazano, yto JIM®A u 3TUICHIIIMKOJIb, UMECIOIIHE
OoNpIIMII B CPaBHCHUHU C TIULEPHHOM KOdPHUIMEHT
MIPOHUIIAEMOCTH 4Yepe3 MeMOpaHbl KJIETOK, MPOSBISAIOT
BBICOKYIO KPHO3AILIUTHYIO aKTUBHOCTE B OTHOIIEeHUH CC 1
HE OKa3bIBAaIOT HAa HUX CYLIECTBEHHOTO ITUTOTOKCHYECKOTO
JEUCTBHS, YTO TIO3BOJISIET pACCMATPHUBATh 9TH BEILIECTBA KaK
MIEPCIEKTUBHbBIE KPUOIIPOTEKTOPHI ISl HU3KOTEMIepa-
tTypHoro xpaneHust CC. BpIABIEHO, 4TO 3aMeHa >KeJITKa
KYPUHBIX SIMI] B COCTaBe Cpe/bl Ha SMYHBINA ATbOYMHH HE
CHIXaeT ku3Hecnocobnocts CC B mporecce KpHOKOHCEp-
BUpOBaHUs. Jlydiue pe3yasTaTsl Iociae 3aMOPaKUBaHHS-
ortanBaHus CC MOJTy4eHbI PU COUYSTaHUU B KPHO3AIIUTHON
cpene 1 M IM®A ¢ 1%-M SIMYHBIM albOYMHHOM.
YcranoBieH (axkT B3aMMOIEHCTBHS (IIyOpPECIEHTHO
MEYEHOT0 SIMYHOTO allbOyMHHA C MCKYCCTBEHHBIMHU
JTUOUIHBIMA MEMOpaHaMHu.

membranes have been shown to manifest a high cryo-
protective activity in respect of CS and do not cause a
significant cytotoxic effect on them, that enables to consider
these substances as perspective cryoprotectants for low
temperature storage of CS. It was revealed that the
substitution of chicken egg yolk as the part of the medium
to egg albumin did not reduce viability of CS during
cryopreservation. The best results after CS freeze-thawing
were obtained when combining 1M DMFA with 1% egg
albumin in cryoprotective medium. The fact of interaction
of fluorescent-labeled egg albumin with artificial lipid
membranes was established.

M3meHeHMe CNeKTPaAbHbIX XapaKTepUCTUK OEAKOB MAa3Mbl

AOHOPCKO# KPOBU MOA BAMSIHUEM O30Ha
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Changes in Spectral Characteristics of Donor Blood

Plasm Proteins under Ozone Effect
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N3yueHne MoneKyIsIpHbIX MEXaHU3MOB JICHCTBHS 030HA
Ha KOMITOHEHTHI KPOBH IPEICTABISACT HHTEPEC B CBSI3H C
Pa3BUTHEM METO/IOB O30HOTEPAIIHH.

Lens pa®oThI — M3yUYeHNE BIMSHUS MAJIBIX 103 030HA Ha
CTIEKTPaJIbHBIC XapaKTEPUCTUKH OCIIKOB IIa3Mbl JOHOPCKOM
KpOBH M (DyHKIIMOHAIBHOE COCTOSTHHE CHIBOPOTOYHOI'O
anpOymuna yenoseka (CAY).

[Tna3my kpoBu Beiaensuy neHTpudyrupoBanuem (800 g,
10 MuH) U3 LETPHON KPOBH 3/10POBBIX JOHOPOB. ConeprkaHue
0enKa 1 HyKJICOTHIOB U3MEPSUTH CIIEKTPO(YOTOMETPHIECKH
o mornomeHnto B Y®-o6mactu (A.I1.Jemuenko, 1981).
Oo6mee conepxanne CAY B mra3mMe U3MEpPSITH IO MOTIIO-
IIEHUIO TPU JJIMHE BOJIHBI 640 HM C UCIOJIB30BaHHEM
CTaHZapTHOTO Habopa peakTHBOB “AIbOyMHH-AraT”’ C
OpOMKpPE30JI0BBIM 3eIeHbIM (Poccus), HHAEKC TOKCHYHOCTH
CAY (T = (OKA/9KA)-1) — nabopa “3oun” (“Cepym-
Anpda”, Poccus). KoHneHTpamuo 030Ha OLEHUBAIHN
CIEKTPO(OTOMETPHUECKUM METOI0M Ha ipudope Specord
UV VIS (I'epmaHusi) Mo MOIIOIIEHUIO CBETAa Ha TMOJOCE
Xaptiu. O30HUPOBaHHBIH (PU3HOIOTHUECKUN PACTBOD
(ODP) momyyanu Ha yCTaHOBKE C T€HEPATOPOM O30HA
OaprepHOTO THIA, cKOHCTpyHpoBanHoii B UTIKuK HAH
VYxpannsl. @uznonoruyeckuii pactsop (0,89% NaCl, pH 7,2)
BO ¢urakone oovemoM 200 mi GapOoTHpoBaH 030HO-
KHCIIOPOJHON CMEChI0, KOHIEHTPAIUsI PaCTBOPEHHOIO
o30Ha B ODP 3,8 mr/in. PacTBopeHue 030Ha 1 nanbpHel1ee
xpanenne ODP 15 3amennieHus mporiecca pacmaaa 030Ha
IIPOBOAMIIM B TEpMOCTaTe co JibaoM. [Iirasmy cmemmmBanm ¢
O®P HenocpeACTBEHHO [10CIE 030HUPOBAHUSL.

CrexTpsl (QIyopecleHIINN H3Mepsin Ha CIHEKTPO-
¢nyopumerpe Cary Eclipse (Varian). TpunrodanoByio
(diryopecIieHIInI0 OEIKOB IIa3Mbl BO30YKIaJId CBETOM C
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Studying molecular mechanisms of ozone effect on
blood components is of interest because of ozone therapy
methods development.

The work was aimed to investigate the effect of low
ozone doses on spectral characteristics of donor blood
plasm proteins and functional state of human serum albumin
(HSA).

Blood plasm was isolated by centrifuging (800 g, 10
min) from healthy donor whole blood. Protein and nucleotide
content was measured spectrophotometrically by absorp-
tion in UV-area (A.P. Demchenko, 1981). HSA total content
in plasm was measured by absorption at 640 nm wavelength
using the “Albumin-Agat” standard kit of reagents with
bromocresol green (Russia), HSA toxicity index (T=(OCA/
ECA)-1) was done with “Zond” kit (“Serum-Alpha”, Russia).
Ozone concentration was evaluated spectrophotometrically
with Specord UV VIS device (Germany) by light absorption
on Hartley band. Ozonized physiological solution (OPS)
was obtained using the device with barrier-type ozone
generator, designed at the Institute for Problems of
Cryobiology and Cryomedicine of the National Academy
of Sciences of Ukraine. Physiological solution (0.89% NaCl;
pH 7.2) in 200 ml flask was bubbled by ozone-oxygen mixture,
concentration of dissolved ozone in OPS made 3.8 mg/l.
Ozone dissolution and further OPS storage for inhibiting
the ozone decay process was carried-out in thermostat with
ice. Plasm was mixed with OPS right after ozonizing.

Fluorescence spectra were estimated with Cary Eclipse
(Varian) Spectrofluorimeter. Tryptophan fluorescence of
plasm proteins was light-excited at 296 nm. Absorption
spectra were recorded with Perkin Elmer (USA) spectro-
photometer.
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JUTHHOM BONTHBI 296 HM. CIeKTPHI HOIVIOMICHUS PETHCTPH-
poBaitu Ha criektpodoTtometpe Perkin Elmer (CILIA).

BrlI0 moka3aHO, 4TO Majble J03bl 030Ha M3MEHSIOT
ONITHYECKUE XapaKTEPUCTUKH OEJKOB IJIa3Mbl KPOBU U
cBs3bIBarolryto criocoonocts CAU. Ipu aTom addexr neitet-
BHS 030HA SIBJISICTCS 10303aBHCUMBIM, 2 OTBETHAsI PEaKIIns
OeNKOB IUIa3Mbl MMEeT HeauHeHHbIN xapakrep. [locne
nobapnenus k azme ODP B koHnenrpanusix 0,2-0,4 mr/n
HaOJroaeTcsl CHUKeHne TpuntodaHoBoi (iryopecieHInu
OENKOB TUIA3MbI, KOTOPOE KOPPEIHPYET CO CHHKEHHEM
MOTTIOIMEeHHs] OeIKOBEIX XpoModopoB B YD-obnacTu.
[MonoxxeHns e crekTpoB (IIyopeCcCHIINH 1 TIOTJIOMICHUS
0eJKOB I1a3MBbl U3MeHAI0TCs He3HaunTensHO (0,5 um). [Tpn
KOHIEHTpanusix o3oHa Gosee 0,4 Mr/m dpukcupyercs
BOJIHOOOpa3HbIl POCT yKa3aHHBIX MapamMeTpoB, KOTOPHIE,
OJIHAaKO, HE JIOCTUTAIOT IIEPBOHAYAIIbHBIX BennunH. Habumro-
JlaeMble U3MEHEHHS CXOIHBI C M3MEHEHHSMH HPSIMOT0
PAJIEeBCKOTO paccestHus 00pasnos mox yritoM 90° u ceero-
paccesiHusl, ©3BMEPEHHOTO Ha CI1a/ie CIEKTPOB MOVIOIIEHHS
(400 M), a TakKe ¢ HI3MEHEHUSIMHU YPOBHS 00111ero 6ernka,
CAU u HyxneoTua0B miaasMel. [Ipu copepxaHum 030Ha B
mia3me 0,2—0,4 mr/m naaekc Tokcuanoctu CAY, orpaxkaro-
M CTETIeHb eT0 Harpy >KEHHOCTH TOKCHYHBIMH JIMTaHIaMU
(I.E. Jo6penos, 1998), Bozpacraer no 0,32+0,07 n npu
JiabHEHIIIeM TOBBIIICHUH J103bI1 KoneOneTcs B ripezenax 0,14-
0,32. OnHaKO MHAEKC TOKCHYHOCTH TAK)Ke OOHAPYKUBAET
HEJIMHEMHOCTh U3MEHEHUH B 3aBUCUMOCTH OT IPUMEHEHHON
JI03bI 030HA.

[MomyyeHHbIe JaHHBIE CBUACTENBCTBYIOT O TOM, UTO ITPH
no6asnenny K miazme ODP nponcxoasT 10303aBUCHMBIE
KOoH(OpMAIMOHHbBIC U3MEHEHHUS OeJIKOB, B ToM unciie CAU,
KOTOPBIE OTPAXKAIOTCS Ha ero pyHKIMOHAIBHBIX CBOMCTBAX
(ciocoOHOCTH CBSI3BIBATH TOKCUYECKHE JINTAHIBI).

Low ozone doses were shown to change optical
characteristics of blood plasm proteins and HSA binding
ability. At the same time ozone effect is dose-dependent
and response of plasm proteins is of non-linear character.
After adding OPS under 0.2-0.4 mg/l concentrations into
plasm a decrease in tryptophan fluorescence of plasm
proteins, correlating with the reduction of protein
chromophore absorption in UV-range, is observed. But the
positions of fluorescence spectra and plasm protein
absorption slightly change (0.5 nm). At ozone concentra-
tions more than 0.4 mg/l a wave-like growth in the mentioned
parameters, although not getting the initial values, is
recorded. Changes in a direct Rayleigh scattering of samples
under 90° and light scattering, measured at the absorption
spectra fall (400 nm), as well as those in total proteins level,
HSA and plasm nucleotides are similar to the observed ones.
At 0.2-0.4 mg/l ozone content in plasm the HSA toxicity
index, reflecting the degree of its loading by toxic ligands
(G.E. Dobretsov, 1998) increases up to 0.32+0.07 and during
following dose increase varies within 0.14-0.32 limits.
However toxicity index also reveals the non-linearity of
changes depending on the applied ozone dose.

The data obtained testify to the fact, that when adding
OPS into plasm the dose-dependent conformational protein
changes, including HSA, affecting its functional properties
(ability to bind toxic ligands).
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I'eMonM3 3pUTPOIUTOB M3 TOHOPCKOM KPOBH YEIIOBEKA
HCCJIEJIOBAIN B MPUCYTCTBUH 030HA B pacTBopax: NaCl
0,15-4 mounw/n npu 4°C 6e3 3amopaxkuBanus u 0,15 Mosb/n
HI0CIIE 3aMOPAKUBAHHU-OTTAUBAHNS B KPHO3AILUTHBIX CPEIaxX
“IIponananocaxapons” u Glycerolyte 57 Solution (Baxter).

UyBCTBUTENBHOCTH 3PUTPOLUTOB K THIIEPTOHHYECKOMY
LIOKY OIPEAEISUIN 1O BBIXOAY I'eMOIIO0NHa B pacTBOp U
BBIpQXXKaJH B MPOIEHTAaX MO OTHOIICHUIO K KOJIUYECTBY
reMorno0rHa B UICXOIHOM CyCIeH3UH KIeTok. [[ist onpene-
neHus 100%-ro reMonmn3a 3pUTPOUUTH pa3pylIanu
tputoHoM X—100 (0,1%). O30H noyyanu 31eKTPOCHHTE30M
13 razoobpasHoro kuciopona. KoHueHTpanuo 030Ha
N3MEPSIIN CIIEKTPOPOTOMETPHUYECKH MO TIOITIOIIEHHUIO CBETa
Ha mosioce XapTiau (255 HM) Ha cunekTpodoTomerpe
SPECORD UV VIS.

B koHTpOJNbHBIX 00pa3iiax, He ColepIKaIX 030H, OCIIe
MTOMEIICHHS SPUTPOLUTOB B Cpely MHKYOHMPOBaHUS C
rxonnenrpanuer NaCl 0,15-2 mons/n (mpu 4°C) BenuunHa
reMoJIM3a HEKOTOPOEe BPEMsl OCTaeTCsl OJM3KOM K HYIIO U
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There was investigated erythrocyte hemolysis from
human donor blood in ozone presence in following
solutions: 0.15-4 mol/l NaCl at 4°C without freezing and
0.15 mol/l NaCl after freeze-thawing in “Propan-diosakharol”
and Glycerolyte 57 Solution (Baxter) cryoprotective media.

Erythrocyte sensitivity to hypertonic shock was
determined by hemoglobin release and expressed in percents
in respect of hemoglobin amount in initial cell suspension.
To determine 100% erythrocyte hemolysis erythrocytes were
destroyed with Triton X-100 (0.1%). Ozone was obtained
by electrosynthesis from gaseous oxygen. Ozone concen-
tration was spectrophotometrically measured by light
consumption on Hartley band (255 nm) with SPECORD UV
VIS spectrophotometer.

In ozone-free control samples after placing erythrocytes
in incubation medium with 0.15-2 mol/l NaCl concentration
(at4°C) the hemolysis value remains for some time close to
zero and hemolysis slightly increases in time. In the media,
containing 0.15, 0.25 and 0.85 mol/l NaCl this time makes 3
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