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KpuoxoncepBupoBanue MOXeT MPUBOIHUTH K
M3MEHEHUIO KOH(DOPMAITUU U K arperamnuu OMoJIoTH-
yecKux Makpomoiekyn [1, 2]. OxHako BiIHsHUE
KPHUOKOHCEPBUPOBAHUSI Ha CBOWCTBA I'e€TEPOTEHHBIX
KOMITO3UIIUH MaKPOMOJIEKYJI U3y4EHO HEJIOCTaTOYHO.
OnHOl U3 TaKUX KOMIO3UIUN SIBISIETCS SKCTPAKT
ianeHTsl yenoseka (JI1Y), B cocTaB KOTOpOro BXo-
JSIT pa3lIndHble OMOJIOTMYECKN aKTHBHBIE BEIIECTBA.

OpHUM U3 CBOMCTB, MPUCYIINX HKCTPAKTY TUIALIECH-
THI, SIBTISIETCS €T0 TePOMPOTEKTOPHASI aKTHBHOCTH [ 3].
st MoziemMpoBaHMsI ITPOLIECCOB CTAPEHUS in Vivo U
in vitro MIMPOKO IPUMEHSIETCA rajakro3a. B ocHoBe
MeXaHu3Ma ee JEHCTBUS JIeKUT CIOCOOHOCTh MOHO-
caxapoB He(pepMEHTAaTUBHO B3aMMOJEHCTBOBATH C
AMUHOTPYIIaMH OCJIKOB, YTO MPUBOIUT K HAKOILIE-
HHUIO KOHEYHBIX MPOIYKTOB TIUKOJM3a B PEaKIUU
Maillard. HeratuBHBIM 3PEeKTOM TIHKO3HINPOBA-
HUsL, SBJISICTCS] HE IPUCOEIUHEHUE CaXapoB K JIOJTO-
YKUBYIIIM O€JIKaM, a IPOUCXOJIAIIEee BCICIACTBHE 3TO-
T'0 X OKHCIUTEIFHOE MMOBPEkKACHHE, 00YCIOBICHHOE
cBoOOMHBIME panukanamu [4]. OOBEKTOM H3yUdeHUs
BIIMSHUS TalaKTO3bl MOTYT OBITH 3PUTPOIUTHL. B
YaCTHOCTH, ITOKa3aHO, YTO rajakTo3a BIWSIET Ha
aCMMMETPUYHOE paclpeieieHre JTUIHUI0B B MeMOpa-
HaX HPUTPOLMTOB U HA UX B3aMMOJICHCTBHE C MaKpoO-
(haramu [5].

Lens nanHoi paboThl — U3yYUTH BIUSIHUE 3aMOpa-
JKUBaHUS Ha TEPONPOTEKTOPHYIO d(PPEKTUBHOCTH
OINY npu runoTepMUUECKOM XpaHEHUH SPUTPOLIUTOB
YeIIoBeKa B YCIOBUSIX YCKOPEHHOTO CTapEHUS, BBI3-
BaHHOTO TaJIaKTO30M.

Marepuanbl u meroabl

OpUTPOLUTHI BBIACISIN U3 JOHOPCKONH KPOBH
yenoBeka neHtpudyruposanuem 5 mus npu 3000g,
3 pa3a OTMBIBaIM OT IJIa3Mbl (PU3HOJTOTHYECKUM
pactBopoM (0,9% NaCl). 3arem spuTpomMaccy pasBo-
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Cryopreservation may lead to the change of confor-
mation and aggregation of biological macromolecules
[1, 2]. However the effect of cryopreservation of
properties of heterogenous compositions of macromo-
lecules has been insufficiently studied. One of these
compositions is human placenta extract (HPE) com-
prising different biologically active substances.

One of the properties inherent to the placenta
extract is its anti-aging activity [3]. For modeling the
processes of aging in vivo and in vitro galactose is
widely used. In the base of its mechanism is the ability
of monosugars to interact with amino groups of
proteins, resulting in the accumulation of final
products of glycolysis in Maillard reaction. Negative
effect of glycation is not addition of sugars to long-
living proteins, but their oxidative impairment due to
this fact and caused with free radicals [4]. The research
was aimed to study the effect of galactose using red
blood cells as the object. In particular, it has been
shown that galactose affects asymmetric distribution
of lipids in red blood cells’ membranes and their
interaction with macrophages [5].

The research aim was to investigate the freezing
effect on anti-aging efficiency of HPE under
hypothermic storage of human red blood cells in
conditions of galactose-caused accelerated aging.

Materials and methods

The red blood cells were derived from human
donor’s blood by centrifugation for 5 min at 3,000g,
were thrice washed-out of plasma with physiological
solution (0.9% NaCl). Then erythromass was diluted
with 5 mM phosphate-saline solution (PSS) in 1:1 ratio
(5 mM sodium-phosphate buffer, 0.15M NaCl), pH
7.4.

To examine the effect of galactose on the properties
of'red blood cells 0.2 ml of 0.5M galactose was added
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i B cootHomeHud 1:1 5 MM docdatHo-coneBbM
oydpepom (DCB) (5 MM narpuii-pocharnsiii 6ydep,
0,15 M NaCl), pH 7.4.

Jist u3yueHus BIMSIHUS TajJakTO3bl Ha CBOWCTBA
sputpouutoB K 0,2 mi kietok B ®Ch mobasisiiu
0,2 Mt 0,5 M ranakTo3sl B 3ToM ke Oydepe. B koHT-
ponbHBIe 00pa3iel qodasisuin OCh 6e3 ranakTo3sl.
Bbutn Takke npoBeneHbl aHATOTUYHbIE HKCIIEPUMEH-
THI C HPUTPOLIUTAMH, TOCIE IKCIOo3uIuu ux ¢ DI1Y
(CBEeKENMPUTOTOBICHHBIM U 3aMOPOKEHHBIM ][0
—196°C). Mcnonp3oBain 3KCTPAKThI, KOTOPHIE HE
00Jajany reMOTUTHIEeCKUM JeiicTBueM. B axcmepu-
MEHTANBHBIX 00pa3lax Mocie XpaHeHUS B TEUEHHUE
OJTHOM HEZIeNN B XOJIOAMIBLHUKE MO KOJIUYECTBY TeMO-
100MHA B HA/IOCAJIKE ONPEEIISUTH YPOBEHb T'eMOJTH3a.

KucnotHyto ycTOYMBOCTB 3pUTPOLIMTOB OLICHUBA-
mu 1o BpeMeHu 50%-ro remomnusa B uutpar-gpocdar-
HoM Oydepe, pH 3,8. Bpemst 50%-ro remonnza paccuu-
TBIBAJIM 110 KHHETUYECKOH KPUBOIM M3MEHEHMS ONTHU-
yeckol oTHocTH pu 700 HM. OcMoTHYEeCKas XpyTI-
KOCTb XapaKTepHu30BaIach 3aBUCHUMOCTHIO BETMIHHBI
remonu3za ot koHienTpaiuu NaCl B pactBope (0,05—
0,15 M).

ConepxaHue pa3IMYHBIX (GOPM reMorioOnHa
(oKcH-, 1€30KCH- U METTeMOITIO0NHA) OMpenesin
cnekrpoporomerpudecku. CeKTphl MOTIOMEHHUS
3anucheiBaigu Ha crnekrpodoromerpe Pye Unicam
SP8000.

DopMy SPUTPOLIUTOB M HAINYKE B 00pa3Lax TeHeH
SPUTPOLUTOB HAOIIOAANHN TOJ MHKPOCKOIOM
MBHU-13.

Pe3yAbTatbhl M 00CyXXA€HHe

PesynbraThl McclleOBaHUN IOKa3ajaH, 4TO HpH
THUIIOTEPMHYECKOM XpaHEHUU SPUTPOIIUTOB B IIPUCYT-
CTBUU TaJIaKTO3bl YBEITMYHUBAETCS KOJIMYECTBO TeMO-
JU3UPOBABILINX IPUTPOLIUTOB 10 CPABHEHHUIO C KOHT-
ponbHbIMU oOpasznamu. C yBeJIHMYEHUEM CpoOKa
XpaHEHUsI pa3HULA MEXKy KOJTMYE€CTBOM FeMOJIH3HPO-
BaBLIMX 3PUTPOLUTOB B KOHTPOJIBHBIX 00pa3Lax u B
o0pasuax ¢ rajJakro30i BO3pacTaeT.

OcmoTHuecKast ¥ KUCIOTHAs! yCTOMYUBOCTH IPUT-
POLIMTOB B KOHTPOJIC Yepe3 HEIECII0 XPaHEHUS He
HU3MCHSIOTCS, B 00pasuax ¢ rajakro30il — yMeHb-
marotcs. Bpemst 50%-ro KuCIOTHOrO reMoJIn3a 3pUT-
POIUTOB, XPAHALINXCA B NMPUCYTCTBUU TajaKTO3bI,
HE3aBUCHMO OT BPEMEHM XPaHEHUsI Bceraa ObLIo Ha
10% umxe, yeM B kKoHTpoJe. [TockonbKy U ocMOTH-
yeckas M KUCJIOTHAsl YCTOMYMBOCTU 3PUTPOLIUTOB
OTIPEIETISIOTCS COCTOSSHUEM MEMOpPaHHBIX OEITKOB, TO
MOXKHO TPEANOJIOKUTh, YTO AEHCTBUE TaIaKTO3bI
CBSI3aHO C UI3MEHEHUEM COCTOSIHUS OETIKOBOTO KOMIIO-
HEHTa MeMOpaH.

OcHOBHOW (pyHKITMEH SPUTPOIUTOB SIBISIETCS
TPAHCHOPT KHUCIOPOJa, KOTOPBIH OCYIIECTBIISIETCS
BHYTPHUIPUTPOLUTAPHBIM reMornoOnHoM. BryTpu
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to 0.2 ml of cells in PSS. PSS with no galactose was
added into the control samples. The same experiments
were performed in red blood cells after their exposure
with HPE (freshly prepared and frozen down to
—196°C). The extracts not having hemolytical effect
were used. In the experimental samples after storage
for a week in a refrigerator the hemolysis level was
tested on the amount of hemoglobin in supernatant.
Acid resistance of red blood cells was assessed on
the time of 50% hemolysis in citrate-phosphate buffer,
pH 3.8. The time of 50% hemolysis was calculated
using kinetic curve of the change of optic density at
700 nm. Osmotic fragility was characterized by the
dependence of hemolysis value on concentration of
NaCl in the solution (0.05+0.15M).

Content of different hemoglobin forms (oxy-,
desoxy-, methemoglobin) was examined spectrophoto-
metrically. Adsorption spectra were recorded with Pye
Unicam SP8000 spectrophotometer.

The shape of erythrocytes and presence in the
samples of ghosts of red blood cells were observed
with MBI-13 microscope.

Results and discussion

Results of the studies have shown that under
hypothermic storage of red blood cells in presence of
galactose the number of hemolyzed red blood cells in
comparison with the control samples increases. With
a rise in storage term the difference between the
number of hemolyzed red blood cells in the control
samples and in those with galactose enhances.

Osmotic and acid resistances of red blood cells in
the control in a week after storage do not change and
they decrease in the samples with galactose. The time
of 50% acid hemolysis of red blood cells stored with
galactose independently on storage time always was
by 10% lower than in the control. Since both osmotic
and acid resistances of red blood cells are determined
by the state of membrane proteins, then it could be
supposed that the effect of galactose is related to the
change of state in protein component of membranes.

The main function of red blood cells is oxygen
transport which is accomplished with intra-erythrocyte
hemoglobin. Inside red blood cells hemoglobin exists
predominantly in three forms: oxyhemoglobin
(oxygen-loaded hemoglobin), desoxyhemoglobin and
methhemoglobin. The balance of these forms is
maintained by some biochemical systems and is
constant at the determined temperature and oxygen
concentration in the solution. The variation of the
balance of hemoglobin forms may testify to the
impairment of the functions of red blood cells. The
research results have shown that despite the changed
properties of erythrocyte membranes the relative
content of different forms of hemoglobin during their
storage does not alter.
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SPUTPOLUTOB T'EMOITIOONH HAXOIUTCS PEUMYIIECT-
BEHHO B TpexX (opMax: OKCUTEeMOIIIOOHH (TeMOTIO01H,
CBSI3aHHBIA C KUCIIOPOJIOM), A€30KCUI€MOIIOONH H
MeTremornoouH. PaBHoBecue 3Tux GpopM noguepxu-
BaeTCsl PSIOM OMOXMMHUYECKUX CUCTEM M ITOCTOSIHHO
TIpY 33/IaHHOM TeMITepaType 1 KOHIIEHTPAIH KUCTIOPO-
Ia B pactBope. MiaMeHenne paBHOBeCHs (HOPM TeMO-
IJI00MHA MOXET CBHJIETENBCTBOBATh O HAPYIICHUH
(byHKIMH 3puTporuTOB. Pe3ynbrarel uccienoBaHuit
MoKa3ajiy, 4TO, HECMOTPSI Ha M3MEHEHHE CBOICTB
MeMOpaHbI 3PUTPOLIUTOB, OTHOCUTEIBEHOE COJCPIKaHUE
pasnuuHbIX (hopM reMorIoOMHa B IPOLIEcce UX XpaHe-
HUS HE U3MEHSETCSI.

DKCTPaKT IUIALCHTHI YeJI0BEKa — 3TO pacTBOp OHO-
JIOTMYECKUX MAaKpOMOJIeKyll. [Ipu KprokoHCepBUpO-
BaHMH NOJIOOHBIX KOMITO3HLIUH 11eJIeCO00pa3HO UCTIONb-
30BaTh OBICTPHIC PEKUMBI 3aMopakuBaHus. [ToaTOMY
MBI IPOBEJIH CPABHUTEIIbHOE HCCIICJIOBAHUE BIUSTHUSI
Ha dPUTPOIMTHI CBeXenpurotoBiaeHHoro D11 u 11U
nocne 6picTporo (~100°C/MuH) 3amMoOpakuBaHus 70
—196°C. Pe3ynbraThl UCCICIOBAHMN MMOKA3aTH, UTO
CBEXKEIPUTOTOBIICHHBIN 3KCTPAKT M IKCTPAKT MOCIIE
3aMOpaXKMBaHUsl JEHCTBYIOT Ha S3PUTPOLIUTHI, XpaHsi-
LIMECs B IPUCYTCTBUH T'aJaKTO3bI, OTUHAKOBO (P peK-
TUBHO. JleliCTBHE 3KCTpaKTa MPOSBISIIOCH, MPEKIE
BCEro, B CHIKCHHH YPOBHSI T€MOJIHM3a SPUTPOLIUTOB
TI0CJIE XPAaHEHHSI B IPUCYTCTBUM I'ATaKTO3bI (DUCYHOK).
Okcnosunusa ¢ DIIY moBeimana Takke 0CMOTHYEC-
KYI0 M KHCIOTHYIO YCTOWYHBOCTH 3PHUTPOIUTOB.
MUKpOCKOTMYECKHE UCCIEIOBAaHUS TTOKa3add, YTO
MocJie XpaHEeHUs! B IPUCYTCTBHUH TATAKTO3bI B ITpeTia-
parax SpUTPOIUTOB YBEIMUNBACTCS KOJINIESCTBO IXH-
HOIIMTOB | pa3pylIeHHBIX KiIeToK. [IpucyTcTBHE HKC-
TpPaKTa HECKOJBKO YIy4lIaeT MOP(OJIOTrHUYECKYIO
KapTHHY.
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I'eMonM3 3pUTPOLMTOB B MPOLECCE XPAHEHUS B IPUCYT-
crBuu 0,25 M ranakrto3sl. 1 — KOHTpoAb; 2 — mocie
9KCHO3UIHUH CO cBexXenpuroroBieHusM JI1Y; 3 — mocine
AKCIO3HIINK ¢ 3aMopokeHHbIM DIIY; M — 1 genp; H— 2
nust; 00— 7 queit.

Hemolysis of human donor erythrocytes after their storage
with 0.25M galactose: 1 — control, 2 — after exposure with
fresh extract, 3 —after exposure with frozen extract. M— 1 day of
storage; [ — 2 days of storage; 00— 7 days of storage.

Human placenta extract is the solution of biological
macromolecules. During cryopreservation of similar
compositions rapid freezing regimens are expedient
to be used. Therefore we comparatively studied the
effect of freshly prepared HPE and the one after rapid
(100°C/min) freezing down to —196°C. The research
results have demonstrated that freshly prepared extract
and the one after freezing affect red blood cells stored
in galactose presence with the similar efficiency. The
effect of extract was manifested primarily in the
reduced hemolysis level for red blood cells after
storage with galactose (Figure). Exposure with HPE
increased also osmotic and acid resistances of red blood
cells. Microscopic studies have shown, that after
storage in galactose presence in erythrocyte prepara-
tions there is an increase in a number of echinocytes
and destroyed cells. Extract presence slightly improves
morphological picture.

Conclusions

It have been demonstrated that red blood cells
appear to be an adequate model for studying antiaging
properties of human placenta extract and these
properties remain unchanged after rapid freezing.
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