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Pedbepar: Y poboTi npeacTaBrneHo AaHi BUBYEHHSA BMUBY HM3bKOTeMMepaTypHOro 36epiraHHs nnaueHTu NIOAUHU Ha aH-
TUOKCUAAHTHY Aito 1i BOOHO-CONbOBMX €KCTPakTiB MO BiAHOLWEHHIO OO €pPUTPOLUTIB y CTaHi OKMCHOrO CTPecy, BUKIMKAHOro
HITPUTOM HaTpito. 3axMCHy [il0 eKCTPaKTiB BU3HAyanu y [BOX CepifAX eKCMepuMMEHTIB: B yMOBaX OAHOYACHOI eKcrno3umuii
epuUTPOLMTIB i3 eKCTpakTamu i HITPUTOM Ta eKCrno3unuii epuTPOLNTIB i3 HITPUTOM HaTpito, Ski Bynu nonepefHbLO EKCMOHOBaHI 3
ekcTpakTamu. PiBeHb OKMCHOro CTpecy OUiHIOBanu 3a KOHUEeHTpauielo meTremornobiHy y eputpouuTax, aHTMpaavkanbHy ak-
TUBHICTb — 3a 34aTHICTIO eKCcTpakTiB BigHoBnoBatn ABTS*-paaukan. BusBneHo, o 3axncHy Aito No BiAHOLIEHHIO JO €puUTpo-
LMTIB y CTaHi OKMCHOrO CTpecy eKCTpaKkTW MnaueHTW MNposABMSATb TiMbKM MiCNs nonepeaHboi ekcno3uuii 3 Humu. [Mo-
Ka3aHo, L0 BOOHO-CONIbOBI €KCTpaKkTu 30epiraloTb 3axXUCHYy Ail0 MO BiJHOLWEHHI OO0 epUTPOUMUTIB Y CTaHi OKMCHOro cTpecy
3a ymoB 30epiraHHi nnaueHTu BnpodoBx 3-x micauiB (—20°C) i 6 wmicauis (-80°C). BcTaHOBMEHO, WO €EKCTpPaKTw,
oTpMMaHi 3 nnaueHTu, ska 3bepiranaca BnpopoBx 6 MmicAuiB 3a Temnepatypu —20°C, BTpayaloTb aHTUOKCUMAAHTHY Aito,
npu UbOMY iX aHTMpajuKanbHa akTUBHICTb 3HWXYeTbCA Ha 50% no BiAHOLWEHHIO [0 CBIXOTPUMAaHMX eKcTpakTiB. Hau-
6inblW akTMBHA (pakuis BOOHO-CONMbOBMX eKkcTpakTiB 3 M. M. 10-12 k[a 36epirac cBOIO aHTMOKCMAAHTHY Aitlo nicns
36epiraHHs nnaueHTn Bnpogosx 3 (—20°C) i 6 (—80°C) micsauis.

Kno4yoBi cnoBa: KpiOKOHCEepBYBaHHS, EKCTPaKT NiaueHTW MIOAWMHW, aHTUOKCMAAHTHA A, aHTMpaguKanbHa akTUBHICTb, OKUCHWN
CTPEC, HITPUT HaTpito.

Pedhepar: B paboTte npeactaBneHbl AaHHble M3yYeHWE BMVSHUA HU3KOTEMMNEPATypPHOro XpaHeHUs nnaueHTbl vernoseka
Ha aHTUOKCMAaAHTHOE [AEeNCTBME ee BOAHO-COMIEeBbIX IKCTPAKTOB MO OTHOLWIEHWIO K 3pUTPOUMTAM B COCTOSHUM OKWUCIIU-
TEeNbHOro cTpecca, BbI3BAHHOTO HUTPUTOM HaTpusa. 3alMTHOE AEeNCTBME 3KCTPAKTOB ONpedensnu B ABYX CEpuUsAx aKkcnepwu-
MEHTOB:B YCIOBUAX OLHOBPEMEHHOW 3KCMO3WLMU 3PUTPOLIUTOB C IKCTPAKTAMWM U HUTPUTOM, @ TaKkKe IKCMO3ULMM IPUTPOLUTOB
C HUTPUTOM HaTpudA, KOoTopble ObINMM NMpeaBapuTENIbHO IKCMOHMPOBAHbI C 3KCTpakTamu. YPOBEHb OKUCMAUTENbHOrO crpecca
OLleHMBanu Mo KOHUeHTpauuu meTremMorniobuHa B apuTpoumnTax, aHTUpaguKkanbHyl0 aKkTUBHOCTb — MO CMNOCOBOHOCTU 3KCTpak-
TOB BoccCTaHaBnuBaTb ABTS*-pagukan. BbisBneHo, 4TO 3alUTHOE AEWCTBME MO OTHOLUEHUI K 3puTpoumTam B COCTOS-
HUN OKWUCIMTENBHOrO CTpecca 3KCTPaKTbl MMaueHTbl MPOSABMSIOT TOMbKO MOCNe MnpeaBapuTENbHOM 3KCMO3UUUKW C HUMW.
[MokasaHo, 4YTO BOAHO-COMEBbIE 3KCTPaKTbl COXPAHAKT 3alMTHOE [eNCTBME MO OTHOLIEHWUIO K 3puUTpouMTaMm B COCTOAHUM
OKWUCIINTENbHOrO CTpecca Mpu YCNoBUW XpaHeHus nnaueHTbl B TeyeHue 3 (—20°C) n 6 mecsueB (—80°C). YcTtaHoBneHo,
YTO 3KCTpaKkTbl, MOSlyYEHHble W3 MfaueHTbl, KOTOpas COXpaHsnacb B TevyeHue 6 mMecsaueB npu Temnepatype —20°C,
yTpaunmBalT aHTUOKCUAAHTHOE AeWCcTBME, NP 3TOM UX aHTMpaAuKanbHas akTUBHOCTb CHMxaetcd Ha 50% Mo OTHOLWeEHWIo
K CBEXernorlyyYeHHbIM 3KkcTpakTam. Hanbonee akTuBHas dpakuMsi BOAHO-COMEBbLIX 3KCTpaktoB ¢ M. M. 10-12 k[a cox-
paHseT CBOe aHTMOKCUAAHTHOE AeNCTBMEe Nocne XpaHeHun nnaueHTol B TedeHne 3 (—20°C) n 6 (-80°C) mecsues.

KnioyeBble crioBa: KpMOKOHCEPBMPOBAaHME, KCTPAKT MaLeHThl YeroBeka, aHTUOKCMAAHTHOE AeCTBUE, aHTUpaamKanbHas akTvB-
HOCTb, OKUCITUTENbHBIN CTPECC, HATPUT HaTpUS.

Abstract: This study represents the data concerning placenta low temperature storage impact on antioxidant action
of its aqueous-saline extracts towards erythrocytes under sodium nitrite-induced oxidative stress.The research pro-
tocol included two parts. The first one comprised a simultaneous exposure of erythrocytes to the extracts and nitrite,
the second one referred to the nitrite addition to the erythrocytes, pre-treated with the extracts. Oxidative stress level
was assessed by erythrocytes methemoglobin content, an antiradical activity was evaluated by the extracts ability to
reduce ABTS* radical. It has been noted that protective effect toward erythrocytes in oxidative stress state the placen-
tal exrtacts reveal only after pre-exposure to them. Aqueous-saline extracts keep their protective ability toward ery-
throcytes under oxidative stress up to three and up to six months for the placenta stored at —20°C and —-80°C, corre-
spondingly. Placenta storage at —20°C for 6 months led to the lowering of protective effect, as well as antiradical
activity down to 50% comparing to fresh extracts. The 10-12 kDa fraction of aqueous-saline extracts showed the
highest protective effect, not changing up to three and up to six months for the placenta, stored —20°C and —-80°C, respec-
tively.

Key words: cryopreservation, human placenta extract, antioxidant action, antiradical activity, oxidative stress, sodium
nitrite.
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B ocranHi poKkH BU€Hi BiIMiYarOTh MPOBIJHY POJIb
OKHCHOTO CTpeCy Yy BHHHMKHEHHI Pi3HHMX HAaTOJOTIiH.
BucnoBneHo mnpumymieHHs, 110 OfHA 3 OCHOBHHX
MIPUYUH PO3BUTKY MATOJOTIYHUX IPOIECiB — aucOa-
JIAHC MK NPOOKCHAAHTHOI Ta aHTHOKCHIAHTHOIO
cucreMamu opraismy [10, 17, 22]. VY npomy 3B’ 3Ky
aKTyaJbHUMHU 3a7a4aMi MEIULUHH € MOLIYK HOBHX
JDKEpEN aHTHOKCHJIAHTIB IIPUPOIHOTO MOXO/PKEHHS, &
TaKOX PO3po0Ka e(PESKTUBHUX METOJIB 1X 30epiraHHsI
3 METOIO CTBOPEHHsI €(PeKTHBHUX MPETapariB JJisl BU-
KOPHUCTaHHS y KIHIUHIN MPaKTHUIIi.

Excrpaktu 3 mnauentn monuau (EITJT) BBaxa-
I0ThCSI AHTHOKCUAAHTHUM IIPENapaTtoM MPHPOAHOTO
MOXO/PKEHHS, aKTHBHICTb SIKOTO OOYMOBJIEHA KOM-
IJIEKCOM Oi0JIOTIYHO aKTUBHUX PEYOBHH, IO BXO-
ITh 110 Horo ckuany [12, 28, 29]. IctotHa nepe-
IIKO/Ia /ISt 3aCTOCYBaHHS y KITiHIYHIN mpakTwi ¢e-
TOTUTAIICHTAPHOTO MaTepiary — HeoOXimHICTh HOTo
MIBUIKOTO BUKOPUCTAHHS TICIIS OJep>KaHHS IS 30e-
pekeHHs (PyHKIIOHAJIBHO TMOBHOILIHHOTO cTaHy [1].
VY 11bOMY aCIeKTi IEPCIIEKTUBHUM METOIOM 30epiraH-
HSl TUTALICHTH 3 METOK OTPUMAHHS O10JIOTIYHO aKTHB-
HHUX PEUOBHMH € HU3BbKOTEMIIEpaTypHE KOHCEPBYBaHHS
[2, 4]. BcTanoBieHo, 1110 mpotecH, siki Bi0yBarOThCs
i 9ac 3aMOPOXKYBaHHS-BIIITpiBy Ta 30epiraHus 3a
YMOB HHM3bKHX T€MIIEpaTyp, MPU3BOAATH 10 KOH(OP-
MaI[ifHIX 3MIH MakpoMoJieKyn [27] i HaKOTMYeHHS
BUThHUX panukaiiB [31]. BuBUeHHIO BIUIMBY HU3BKO-
temneparyproro 30epiranas EINJI Ha ix Gionoriuny
aKTUBHICTh TIPHUCBSUYCHA 3HAYHA KITBKICTH TOCHIM-
)keHb [1-5, 21]. Bcranosneno, mo OioyoriyHa ak-
tuBHICTH EI1JI BUIa 32 yMOB HU3BKOTEMIIEPATYPHO-
ro 30epiraHHs TUIAIICGHTH MOPIBHIHO 31 30epiraHHsIM
Oe3nocepeIHbO0 EKCTPAKTIB, 0COOIMBO MPH MTOMIPHO
HU3BKUX TeMIleparypax. 30Kpema Oyjao MOKa3aHo,
1o 30epiranHs ekcTpakTiB mpu —20°C 3HaYHO MMiABH-
LIy€ B HUX KOHIIEHTPALilO MPOIYKTIiB MEPEKHCHOTO
OKUCHEHHS JIIIJiB Ta PiBEHb I'€MOJITUYHOI aKTHB-
HocTi [21]. IIpu ibOMy B €KCTpakTax, OTPUMAHHX i3
IJIaIeHT, Aki 30epirammcs 3a —20°C, Taki 3MiHH He
BimOyBanmcs. Ha cporomHi BKpaid Majo BimoMmocTei
IIOJI0 BIUTMBY HU3BKOTEMIIEPATypPHOTO 30epiraHHs
[UTAIIEHTH Ha AHTHOKCHJAHTHI BJIACTUBOCTI OTpH-
MaHUX 13 Hel eKCTPaKTiB, ajie Taki JiaHi HeoOXisHi
JUIsl BA3HAYCHHSI MaKCUMaJIbHUX TEPMiHIB 30epiraH-
HS TJTALIEHTH Y PI3HUX TEMIepaTypHHX yMOBax, 3a
skux MoxknuBo onepxkatu EITJI i3 BmactuBocTsMH,
MaKCHMaJbHO HAaOMMKEHHUMHU 10 CBIKOOTPHUMAaHHUX
EKCTPAaKTIiB.

EputpounTt € BiIOMOIO MOAEIUIIO JUISL OLIHKU
IHTEHCHBHOCTI OKUCHHX TporeciB. G. Lucantoni ta
cmiBaBT. [18] BKa3zyrOTh Ha OKCHJATHBHY Moam(]i-
KaIlifo epUTPOITUTA K Ha «IIHHUH O10iHIUKATOPY,
3a SIKUM MOKJIMBO OIIIHUTH €()EeKTHBHICTH Tepartii
XpOHIYHMX 3axBopioBaHb. Kpim Toro, aBropm mif-
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Nowadays scientists highlight the crucial role
of oxidative stress in the emerging of various pa-
thologies. It is suggested that one of the main causes
of the development of pathological processes is
the imbalance between the prooxidant and antioxi-
dant systems of the body [5, 12, 20]. In this regard,
the actual tasks of medicine are the search for new
sources of antioxidants of natural origin, as well as
the development of effective methods of their sto-
rage to create the drugs to be used in clinical prac-
tice.

Human placenta derived extract (HPE) is con-
sidered as an antioxidant product of natural origin,
whose activity is stipulated by a combination of
biologically active substances in its composition [7,
28, 29]. A serious shortcoming for the application
of this feto-placental material in clinical practice
is the need of its rapid using after obtaining to
maintain a fully functional state [14]. To solve the
problem a low-temperature preservation can be used
as a promising method of the placenta storage to
obtain biologically active substances [17, 22]. It has
been established that the processes occurring during
freezing, warming and storage at low temperatures
result in conformational changes of macromolecules
[27] and the accumulation of free radicals [31]. Nu-
merous studies [14, 17-19, 22, 26] are devoted to
the investigation of the effect of low-temperature
storage of HPE on its biological activity. It has been
found that biological activity of HPE is higher if
the placenta tissue was stored at low temperatures
unlike the case of storage of ready extracts, the dif-
ferences are even more significant if moderately
low temperatures were used. In particular, the sto-
rage of the extract at —20°C was shown to result in
a significant increase in the concentration of lipid
peroxidation products and hemolytic activity [18].
At the same time, such changes did not occur in the
extracts obtained from the placenta stored at —20°C.
Now there is only scarce information about the ef-
fect of low temperature storage of placenta on the
antioxidant properties of the extracts derived from
it, but these data are required to determine a maxi-
mal storage time of placenta under various tempera-
ture conditions, which can be used to obtain HPE
with the properties close to the freshly derived
extracts.

Erythrocytes are a well-known model system for
assessing the intensity of oxidative processes. G. Lu-
cantoni et al. [13] indicated the oxidative modi-
fication of erythrocyte as a ‘valuable bioindicator’
due to which it is possible to estimate the efficiency
of therapy for chronic diseases. As well the authors
emphasized an importance of the modeling of ery-
throcytes oxidative stress for experimental in vitro
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KPECIIIOIOTh Ba)KJIMBICTh MOJENI OKHCHOTO CTPECcy
CPUTPOLHUTIB sl EKCIICPUMEHTAIBHUX JIOCIiIKEHb
in vitro, K1 CIpsIMOBaHI Ha BU3HAYCHHS NTATOTCHHUX
MeXaHi3MiB 3aXBOPIOBaHb, ITOB’S3aHUX 13 MOPYIICH-
HSIMH OKHCHO-BITHOBHOT'O CTarTycy.

Ha TenepimrHii 9ac aKTHBHICTE Pi3HUX aHTHOKCH-
JTAHTIB OIIHIOIOTH 32 JOTIOMOTOO Pi3HOMaHITHUX 010-
JIOTIYHUX MOJIEJeH, 30KpeMa epUTPOIUTIB B yMOBaxX
OKHCHOTO CTpECy, BHKJIMKAHOTO HITPUTOM HATpilo.
Bimomo, o 1 crionyka 31aTHA IIBHIKO MPOHUKATH
4yepe3 MeMOpaHy EpUTPOIMTIB Ta OKHUCHIOBATH OK-
CUTreMonIo0iH, MePEeTBOPIOIOYN HOro Ha MeT-(PopMmy.
[Ipu 1bOMy HITPUT HE YMHHUTH 3HAYHOTO OKHUCHOTO
BIUIMBY Ha caMy MeMOpaHy KIiTuHH [7].

AHTHOKCHJAaHTHA aKTHBHICTh 320€3MEUy€ETHCS Ha-
SIBHICTIO aMIHOKHCJIOT, BITaMiHIB, CEYOBOI KHUCJIOTH,
(hepMeHTIB i OiNKiB, SKi MOXYTh BiJIHOBIIOBATH 1 aK-
THBYBaTH aHTHOKCHIIAHTHI BIIACTUBOCTI Oi10JIOTTYHHUX
00’€KTiB, a TAKOX TiABUIIYBAaTH aKTUBHICTh AHTHOK-
cumanTHUX QepmenTiB. OCHOBHY pOJib B OKHCHOMY
MOIIKO/DKEHH]  O10JIOTIYHUX CTPYKTYp BIAIrparoTh
BUIBHI paJiiKanu. AHTHOKCHIAHTHI (PepMEHTH 3aXu-
LIAI0Th BiJ OJHOTO MEBHOTO paauKaia, HedepMmeH-
TaTHBHI aHTHOKCUIAHTH — BiJl JCKUIBKOX PI3HUX pa-
nuKaiiB. HasiBHICTh aHTHOKCHAAHTIB BU3HAYAIOTH 3a
AHTUPAJUKAIBLHOIO aKTUBHICTIO, @ MEXaHi3M 1 edek-
THUBHICTB IX il — 3a JOIOMOTOK MOIEII OKHCHOTO
CTpecy, 30KpeMa Ha epUTPOLIUTAX.

Criz 3a3HaYUTH, [0 AaHTHPATUKATbHA AKTUBHICTh
HE 3aBKAM KOPEJIIOE 3 AHTHOKCHIAHTHOIO [Ii€I0 B
yMOBax OKHCHOTO ctpecy [10], ToMy IIi ITOKa3HHKH
JIOTITPHO BUBYATH Y TIOE€THAHHI.

Meta poOOTH — JOCHIJKCHHSI BIUIMBY HH3bKO-
TEMIIEPaTypPHOro 30epiraHHs IJIaleHTH HA aHTUpa-
JUKalbHy aKTHUBHICTh Ta aHTHOKCHIAHTHY Ii0 i
EKCTPAKTiB MO BiJIHOLICHHIO A0 €pPUTPOLIUTIB Y CTaHi
OKHCHOTO CTPECY, BUKJIMKaHOTO HITPUTOM HATPIIO.

Marepianu i MmeToau

Y po6oTi gociimKyBamy maneHTu (n = 5), oTpu-
MaHi Ticist (hi310JI0TIIHUX TOJIOTIB 32 iIH(hOPMOBaHOIO
3TOJI0I0 TIOPOiTh. BpaxoByroun Toi (axT, 1o Biac-
tuBocti EIJI 3amexars Bim cTaHy IIJIAICHTH 1 CTPO-
KiB Tecrarii, BUKOPUCTOBYBai M IUaneHTn 40 Twx-
HiB recramii [25, 26].

[Tnanenty posainsiu Ha (parMeHTH PO3MIpOM
5%5 cm (maca 60 r). dparMeHTH CBIXKOOTPUMAaHUX
IUIAICHT 3aMOPOXKYBaIH y TIACTUKOBHX IMaKeTax J0
—20 abo —80°C 3i mBuakictio 1-2 rpan/xs. Opar-
MEHTH ILIAIeHT 30epiraii y MOpO3WIBHUX KaMepax
3 abo 6 micsauis, BigirpiBamu 30 XB Ha BonsHIN OaHi
3a remneparypu 37°C.

ExcTpakTy IameHTH JIOOUHH OEP)KYBaIH Me-
tomom, omicanuM C. JI. Po3aHoBorO Ta criBaBrT. [5].
st mporo (parMeHTH IUIANEHTH BIIMUBAIU Bif
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studies aimed at identifying the pathogenic mecha-
nisms of diseases associated with disorders in oxi-
dative-reducing status.

At present, the activity of various antioxidants
is evaluated using a variety of biological models, in
particular erythrocytes with the sodium nitrite-caused
oxidative stress. This compound is known as capable
of rapidly penetrating through the -erythrocyte
membrane and oxidizing oxyhemoglobin, transfor-
ming it into a met-form. In this case, nitrite does not
strongly affect the cell membrane [2].

Antioxidant activity is ensured by the presence
of amino acids, vitamins, uric acid, enzymes and
proteins that can restore and activate the antioxidant
properties of biological objects, as well as increase
an activity of antioxidant enzymes. Free radicals
play a major role in oxidative damage to biological
structures. Antioxidant enzymes protect against spe-
cific radicals, and non-enzymatic antioxidants do
against several different radicals. The presence of an-
tioxidants is determined by antiradical activity, and
their mechanism and effectiveness of action may
be studied in a model of oxidative stress, in particu-
lar in erythrocytes.

It should be noted that antiradical activity does
not always correlate with antioxidant activity under
conditions of oxidative stress [5], therefore these
indices should be studied in a combination.

The purpose of the work was to investigate the
effect of low-temperature storage of placenta on
antiradical activity and antioxidant effect of its ext-
racts on erythrocytes in an oxidative stress caused
by sodium nitrite.

Materials and methods

This research was performed with the placentas
(n = 5), obtained after physiological labors with an
informed consent of puerperants. Taking into account
the fact that the properties of HPE depend on the
condition of placenta and the gestation terms, the
40 weeks gestational placenta [24, 25] was used.

The placenta was cut into the 5x5 cm fragments
(weighing 60 g). Fragments of the fresh placenta
were frozen in plastic bags either down to —20 or
—80°C at a rate of 1-2 deg/min. The placenta frag-
ments were stored in freezers for 3 or 6 months,
warmed for 30 min in a water bath at 37 °C.

Human placenta extracts were obtained as descri-
bed by S. L. Rozanova et al. [26]. With this aim the
placental fragments were washed free of blood
with an isotonic solution of NaCl (150 mM). The
placenta was separated from amniotic membranes
and connective tissues of cotydelons. The tissue was
disintegrated with RT—1 U4.2 homogenizer (Odessa
Experimental Plant of Laboratory Medical Techno-
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KpoBi 130ToHIuHUM po3unHoM NaCl (150 mM). Bix
IUTAIICHTH BIJIOKPEMITIOBAM aMHIOTHYHI OOOJIOHKH
W CHOJXYYHOTKaHWHHI JUISHKH KOTWJIEIOHiB. Tka-
HUHY TofpiOHIOBamu B romoreHizaropi PT-1 V4.2
(«Onechkuii ekcriepruMeHTaNBHNHN 3aBOJ J1aboparop-
HOI MEIUYHOI TeXHIKM», YKpaiHa). Jlo romoreHary
IJIAIEHTH MTO/aBalid piBHUN 00’eM (docdarHo-cO-
neoBoro Oydepa (DCB) («Medicago Uppsalay, [11Be-
1is1), IEPEMIITyBaH 1 3aTUIIAIN JJIsl eKCTparyBaHHsI
Ha 12 roxuu npu 4°C. Ilicnst 1pOro roMoreHar IeH-
tpudyrysamu 15 xB npu 3 000g. HagocanoBy pinu-
Hy 30upanu 1 ¢ineTpyBanu. OTpumanuil GinbsTpar —
BOJHO-COJIbOBUH €KCTPAKT IUIALICHTH JIIOMUHH. Y PO-
0o1i He BukopucroByBanu EITJL, B sSIKMX BUSBISIH
3HAYHY JIif0 OKHUCHUKIB, HAKOITMYEHNX Y TKaHWHI IJ1a-
et [20]. O3HaKo 1bOTO Oyia HAsBHICTH «(hazu
OKHWCHEHHS» IIiJI YaC BUBUYCHHS KIHETUKHA BIITHOBJICH-
a1 ABTS"-panukana [26]. 3 poOOTH TaKoX BHKJITIOUA-
nn EINJ1, ki ipOsIBITSUTH TEMOJTITUIHY aKTHBHICTS [3].

Y po6orti mocaimkyBamu gpakiito EITJI3 M. m. 10—
12 x/la, sIKy OTpIMYBaJIH METOIOM T'€JIb XpOMaTorpa-
¢ii 3 BuKopuctanusam cedanexca G—100 («Pharmacia
Fine Chemicals UppSalay, [lIBertis1) Ha konoHI 27
x2 cm. Ha xomonky Hanocumu 3 mn EIUI, 06’em
OKpeMHX (paxmiif — 3 M.

EputpounTti oTpuMyBany 3 LiTBHOI TOHOPCBHKOT
kpoBi 4onoBikiB (II"), 3aroToBieHOi Ha KOHCEPBAHTI
«CPDA-1» («Maco Productions Pologne SP. Z.0.0.»,
[ompmma) y XapkiBchbkoMy 00ACHOMY IIEHTPI CITYXK-
O6um kpoBi. )1 BUmaneHHs IUTa3Mu 1 GOpMEHUX ee-
MEHTIB KpoB IeHTpudyTryBanu 5 XB mpu 1500g. Ocaxn
epurporuTiB Tpudi BimmuBanu PCb. IlotiM mriih-
HUIl ocan eputpouuTiB pecycnenaysamu ®CB (1:1)
i 3mimyBanu 3 piBHUM 00’emoMm EITJT abo okxpemoro
¢pakiiro ETLIL

Bwicr 6inka B EITJI Ta ¢paxuii EITJI, orpumanux
METOIIOM Telb-Xpomarorpadii, BUMIpIOBajIl CIEK-
TpodoTomerpuyHo [15].

OKHUCHHH CTpec MOAETIOBAJIM Ha EPUTPOLMTAX
3 BUKOPHCTOBYBaHHSAM HITpHUTy Harpito («Sigma-
Aldrichy, CIIIA). Eputporutu inkyOyBamu 20 xB
Y PO3UYWHI HITPUTY HATPilO, STKWA HE BHUKJIMKAB Te-
MOJTi3y, aJleé YaCTKOBO OKHCHIOBAB T'eMOITTOOIH (KiH-
1eBa KOHIIEHTpAIlis HITPUTY Harpiro ckianaia 10—
12 MM). BHacmiiok il HITpUTY HATPitO BiIOYyBA€TH-
csl rineprossipusailiss MeMOpaHU, 3MIHIOETHCS BMICT
[IyTaTioHy (3arajibHOrO 1 BIJHOBJIEHOTO) 1 3Milla-
HUX OIOK-TIIyTaTioH OUCYAb]IIiB, M0 MPUBOAUTH
1o GopmyBaHHs MeTreMOro0iny [6]. KonueHTpartis
METreMorIo0iHy € OCHOBHHM MapKepOM OKHUCHOTO
CTpeCy EpHUTPOINTIB, BHKIMKAHOTO €I HITPUTY
Hatpito [19]. BimHOoCHMIT BMICT METreMOIyo0iHy y
3pa3kax BU3HAYAIM CHEKTPO(OTOMETPUUYHUM METO-
JIOM, BCTAQHOBJIIOIOYM BEIWYMHY ONTHYHOI T'yCTUHH
mpu 500, 569 ta 577 um [32]. IIpoBoamnu ABi cepii
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logy, Ukraine). Placenta homogenate were mixed
with an equal volume of phosphate-buffered saline
(PBS) (Medicago Uppsala, Sweden), stirred and
left for extraction for 12 hrs at 4°C. Afterwards the
homogenate was centrifuged for 15 min at 3000 g.
The supernatant was collected and filtered. The
resulting filtrate is a water-saline extract of human
placenta. In the research we did not use HPE,
which showed a significant effect of the oxidants
accumulated in the placental tissue [16], that was
manifested as the presence of an ‘oxidation phase’
during investigation of the kinetics of the ABTS*
radical reduction [25]. In addition, the HPE, which
demonstrated a hemolytic activity, were excluded
from the study [19].

We studied the 10-12 kDa m. w. HPE fraction,
which was obtained by chromatography using a
Sephadex G-100 (Pharmacia Fine Chemicals Uppsala,
Sweden) and a column of 27x2 c¢cm. The HPE of
3 ml was applied to a column, volume of separate
fractions made 3 ml.

Erythrocytes were obtained from the whole
male donor blood (II*) procured with the CPDA-1
preservative (Maco Productions Pologne SP. Z.o0.0.,
Poland) at the Kharkiv Regional Blood Services
Center. To remove plasma and blood cells, blood
was centrifuged for 5 min at 1500g. The erythrocyte
sediment was three times washed with PBS. Then,
a dense red blood cell suspension was re-suspended
with PBS (1:1) and mixed with equal HPE volume or
its individual fraction.

The protein content in HPE and its individual
fraction obtained by gel chromatography was mea-
sured spectrophotometrically [10].

Oxidative stress was modeled in erythrocytes
using sodium nitrite (Sigma-Aldrich, USA). Erythro-
cytes were incubated for 20 min in a sodium nitrite
solution, which did not lead to hemolysis, but par-
tially oxidized hemoglobin (the final concentration
of sodium nitrite was 10-12 mM). Due to the
action of sodium nitrite a hyperpolarization of
the membrane occured, as well as changes in the
content of glutathione (total and reduced) and mi-
xed protein-glutathione disulfides appeared, that led
to the formation of methemoglobin [1]. Concentra-
tion of methemoglobin is the main marker of oxi-
dative stress caused by sodium nitrite in erythro-
cytes [15]. The relative content of methemoglobin
in the samples was spectrophotometrically deter-
mined with assessing the optical density at 500, 569
and 577 nm [32].

There were performed two series of experiments.
In the first series, the erythrocytes were incubated
for 20 min jointly with sodium nitrite and HPE
or its fraction, then they were washed, hemolyzed
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eKCIIepUMEHTIB. Y mepiIiii cepii epuTpOLUTH 1HKY-
OyBanu mpotarom 20 XB OJHOYACHO 3 HITPUTOM Ha-
Tpito Ta EITJI abo ¢paxuiero EIJI, micns BinmMuBany,
reMOJTI3yBaIM 1 BU3HAYAIA BMICT METTEMOTIIOOIHY.
VY npyriit cepii KIITHHH TIONIEPETHHO BUTPUMYBAIN
roguay 3 EIJI a6o ¢paxmiero EINJI, motiM BimMu-
Basit B OCDH 1 mignasamm 20-XBWJIMHHIN €KCIIO3UINT
3 HiTpuToM Hatpiro B ®Cb. Jlani xmiTHHN BigMuUBa-
JIM, TEeMOJIi3yBajH 1 BH3HAYaJIH BMICT METTeMOIJIO-
6iny. Kontponem Oynu epurporutu B ©CB 13 HiTpH-
TOM Harpiro. BmicT MeTreMornio0iHy B KOHTPOIBHUX
eputpouuTax ckianas (45 + 8)%.

AnTupanukansHy aktuBHicTs EITJI Ta iioro ¢gpax-
Lii OLIHIOBAJIM CIEKTPOPOTOMETPHYHO 3a 3HEOap-
BieHHs M ABTS -panukana metogoM, onucaHum R.
Re Ta cmiBaBt. [24]. ABTS™-paaukan oTpumyBain
IIUISIXOM peaxilii Mixk 7 MM BomHUM po3unHoM ABTS
(2,2’-a3un006ic-(3-eTHNOEH30TIa30iH-6-CyIbPOHO-
BOi KHCIIOTH) JiaMOHieBa cih) («Sigmay, CIIIA) Ta
2,45 MM mnepcynbdarom amonito («Sigma Aldrichy)
micsist X 12-ronuHHOT BUTPUMKH y TEMPSIBI 3a KiM-
HaTHOI Temreparypu. llepea 3acTocyBaHHSAM KOH-
neHTpoBanuit pozunH ABTS'-panukana possogunu
JUCTUIILOBAHOIO BOJOIO IO OTPUMAHHS MOTJIMHAHHS
0,700 £ 0,025 mpu 734 um. [ocnimkyBaHi 3pa3ku
(0,1 mu) momaBanm 10 OTPUMAHOTO Po3unHy (3 MiT)
1 Ipy JOBXMHI XBWJI 734 HM peecTpyBajiu KiHETUKY
3HeOapeneHHss pozunHy ABTS™-panukana, ska mae
IMBUIKY 1 TOBUTBHY (a3u [16, 24]. AHTHpaIUKaTh-
Hy aktuBHicTH EITJI Ta #ioro ¢pakmii oOuncroBamn
K 3MEHIIeHHS mortuHaHHs 3a 400 ¢ y mporenTax i
BIIHOCHJIM 10 KOHIICHTpaIii 6i1ka y MiJirpaMax Ha
MUILTITP.

VYei criekTpodoTOMETpHYHI AOCHIKEHHST 3ilic-
HIOBal Ha criekTpodoTtomerpi «Pye Unicam
SP 8000» (Benuka bpuramis).

Jani HaBeneHO SK cepefHe 3HA4YeHHS +

and the content of methemoglobin was determined.
In the second series, the cells were pretreated for
an hour with HPE or its fraction, then washed in
PBS and subjected to a 20-min exposure to so-
dium nitrite in PBS. The cells were then washed, he-
molyzed and the content of methemoglobin was
examined. The control samples were the red blood
cells in the PBS with sodium nitrite. The content of
methemoglobin in control erythrocytes was (45 =+
+ 8)%.

The antiradical activity of HPE and its fraction
was evaluated spectrophotometrically by the ABTS*
radical discoloration using the method described
by R. Re et al. [23]. The ABTS" radical was obtai-
ned by means of the reaction between 7 mM aque-
ous solution of ABTS (2,2’-azinobis- (3-ethylbenzo-
thiazolin-6-sulfonic acid) diammonium salt (Sigma,
USA) and 2.45 mM ammonium persulphate (Sigma
Aldrich) after their 12-hour exposure in the dark
at room temperature. Prior to application, the con-
centrated solution of ABTS' radical was diluted
with a distilled water to obtain an absorption of
0.700 £ 0.025 at 734 nm. The test specimens (0.1
ml) were added to the resulting solution (3 ml)
and at a wavelength of 734 nm the discoloration
kinetics of the ABTS" radical solution having
the fast and slow phase [11, 23] was recorded.
The anti-radical activity of HPE and its fraction
was calculated from a decrease in absorption for
400 s in percentages and was normalized by the
protein concentration in milligrams per milliliter.

All spectrophotometric studies were performed
with a Pye Unicam SP 8000 spectrometer (United
Kingdom).

Bnnue Hu3bKkoTemMnepaTypHoro 36epiraHHs Ha BMicT Ginka B ENMJ
Effect of low-temperature storage on protein content in HPE

cTaHzapTHa noMmika. i ctaructudHol 06-
POOKHM EeKCTIepUMEHTAIIbHUX PEe3yJIbTaTiB BH-

3pasok
Sample

KoHueHTpauia 6inka, mr/mn
Protein concentration, mg/ml

KOPHCTOBYBaJIM OMHO(MAKTOPHUI IuCTepciii-
Hul aHani3 (a = 0,05; n = 5), anocrepiopHi
MOPIBHSHHS TPOBOAMIHN 32 Kputepiem CThio-

EMJ1 3i cBi*kooTpumaHoi NnaueHTn

HPE from fresh placenta 32,2 £ 31

JIeHTa 3 onpaskoio bongepponi.

Pe3ysbTaTn T2 00rOBOpEeHHS

EMJ i3 nnaueHTn, AKka 36epiranaca
npotarom 3-x micAuis npu —20°C
HPE from placenta stored
for 3 months at —-20°C

Pesynbraté  qOCHIKEHb MMOKA3alld, 10
BMicCT OiJTKa B €KCTpaKTaX, OTPUMAaHUX i3 IIIa-
IIEHT, sKi 30epiraiaucs 3a HU3BKHX TEeMIIepa-

npotArom 6-tu micAuis npu —20°C

EMJ i3 nnaueHTn, Aka 36epiranaca

HPE from placenta stored
for 6 months at —-20°C

TYyp, 3HaYyIIEe HE 3MIHUBCS (TAOIHUII).
AntnokcuaantHy mairo EITJI mo BigHoMICH-
HIO JI0 pHUTPOIMTIB BHBYAIM J[BOMA CIIOCO0A-

EMJ1 i3 nnaueHTn, Aki 36epiranaca
npotarom 3-x micAuis npu —80°C
HPE from placenta stored
for 3 months at —-80°C

MH: OJTHOUACHA CKCIIO3MIIisl KJIITHH i3 €KCTPaK-
TaMd 1 HITPUTOM HAaTPilO, MEPESACKCIIO3ZUIILSL
epurpountiB i3 EITJI Ta HactymHoro iHkyOa-
L€ 3 HITPUTOM HATPir0. 3HMKEHHS KOHIICHT-

npotArom 6-Tn micAuis npu —80°C

EMJ i3 nnaueHTn, AKka 36epiranaca

HPE from placenta stored
for 6 months at -80°C
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Puc. 1. Bnnus ENMJ1 i3 nnaueHT, aki 36epiranucs npu —20°C (A) Ta —80°C (B), Ha BMiCT MeTremornobiHy B eputpoumTax
i3 HiTpUTOM HaTpito: 1 — cBixkooTpumanun EMNN (n = 5); 2 — EMNN i3 nnaueHTn, saka 3bepiranacya npoTaroMm 3-x Mmicauis
(n=15); 3—EMNJi3 nnaueHTK, ska 36epiranacsa npotarom 6-t1 micauis (n = 5). m —ogHovacHa ekcrnoauuis 3 EMNJ1i HiTpu-
TOM; O — nonepegHsi ekcnosuuia 3 EMJT i HITpUTOM.*— BiAMIHHOCTI CTaTUCTUYHO 3HAYYyLLi BiHOCHO CBiXXOOTPUMaHMUX
EMI (a = 0,05).

Fig. 1. Influence of HPE derived from placenta stored at —20°C (A) and —80°C (B), on the content of methemo-
globin in erythrocytes with sodium nitrite: 1 — HPE from fresh placenta (n = 5); 2 — HPE derived from placenta
stored for 3 months (n = 5); 3 — HPE from the placenta stored for 6 months (n = 5). m — simultaneous exposure

with HPE and nitrite; o — pre-exposure with HPE and nitrite. * — differences are statistically significant for HPE

from fresh placenta(a = 0.05).

pattii HITpUTY B CEPEIOBHINI i1HKYOAaIii MOXIINBO B
pesyibTaTi B3aeMofii 3 aHTHOKcHAanTtamu [14], 3
CyTbOTIAPUILHIME TPYTIaMH O1TKIB 1 BiJHOBICHOTO
IyTaTiony [6], yum mMoxe OyTH 0OyMOBII€HA aHTH-
okcumantHa nis EIUJIL. Tlpu mnbomy BiJHOBIICHHS
SH-rpynn Moske 3IifiCHIOBAaTHCS SIK 32 JOIOMOTOIO
(epMeHTiB, Tak 1 aHTHOKCHAAHTHHX MpPOTEiHIB [8§,
25, 30], saxi moxyTh Bxogutu 1o ckiamy EITJL. Coix
3a3HAYUTH, 110 BC1 aHTHMOKCHJAHTH PO3AUIAIOTH Ha
mperapary npsiMoi Ta Hempsmoi nii [23]. AHTHOK-
CHJIQaHTH HEIPSMO]I Jil CTUMYJIOIOTh aHTHOKCHAAHT-
HY CHUCTEMY 1 3IaTHi TaJlbMyBaTH BiIbHOpAIUKAIHHI
MIPOIIECH, @ AaHTHOKCUIAHTH TIPSIMOI MTii MalOTh BHpa-
JKEH1 aHTHPATUKAIbHI BIACTHBOCTI. TOMyY OTHOUACHA
eKCIO3HIIis epuTpouTiB 13 HiTpuToM Ta EILJI Moxe
BUSIBUTH HAsSBHICTh QHTUOKCHJAHTIB mpsmoi Aii, a
norepeans excro3utist epurponutis i3 EILJI ta mo-
Janbllle BiAMUBAHHS TEpel JOAaBaHHAM HITPUTY —
MPUCYTHICTh AHTUOKCUIAHTIB HEMPSAMOI Jii.
Pesynpraru nocmimxenns BrnuBy EITJL Ha BMicT
MeTreMorio0iHy mojgaHo Ha puc. 1. Bcranosneno,
mo EIJI 3naTHe 3MeHIyBaTi BMiCT METTeMOTIIO0iHY,
TOOTO BIUIMBATH Ha OKUCHHUH CTPEC, BUKIMKAHHUM
HITPUTOM HaTpil0, Y TPOIECi MOMEePeaHBOI EeKCIIo-
3UIil 3 epuTponuTaMu. AHTHOKCHUAaHTHA nis EITJI
3HIKYETBCS TICHs 30epiraHHs TUIAEHTH BIPOIOBK
3-x micsmi 3a Temneparypu —20°C. Y EII, orpuma-
HOMY 13 TIAICHTH MIcIsl 6-MicsiYHOro 30epiraHHs 3a
temmneparypu —20°C, aHTHOKCHAAHTHA Misl BiACYTHS
(puc. 1, A). 3a ymoB 30epiraHHsi IJIALEHTH BIIPOJOBK
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The data are shown as the mean + SE. For statisti-
cal processing of experimental results, a one-factor
dispersion analysis (¢ = 0.05; n = 5) was used, and
a posteriori comparisons were performed according
to Bonferroni’s Student Criterion.

Results and discussion

The findings have shown that the protein con-
tent in the placenta derived extracts, kept at low
temperatures, did not change significantly (Table).

The antioxidant action of HPE in relation to
erythrocytes was studied in two ways: simultaneous
exposure of the cells with extracts and sodium nitrite,
and pre-exposure of the erythrocytes with HPE
and subsequent incubation with sodium nitrite.
Reducing the concentration of nitrite in incubation
medium is possible as a result of interaction with
antioxidants [9], with sulthydryl groups of proteins
and reduced glutathione [1], which may provide
the antioxidant effect of HPE. At the same time,
the SH-groups can be reduced both by means of
enzymes and antioxidant proteins [3, 24, 30], which
can be the HPE components. It should be noted that
all antioxidants are divided into substances of either
direct or indirect action [21]. Indirect antioxidants
stimulate the antioxidant system and can inhibit
free radical processes, and direct antioxidants have
pronounced antiradical properties. Therefore, the
simultaneous exposure of erythrocytes with nitrite
and HPE can reveal the presence of antioxidants
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3-x 1 6-t wmicsiB npu —80°C aHTHOKCHJAHTHA JIis
EIIJI mpakTuuHO HE BiPI3HSAETHCS BiJ OTPHUMAHOTO
31 cBikoi mnanentu (puc. 1, A). Ha Hamry nymky, an-
tuokcuganTHy faito EITJL, sxa mposiBiseThest Ticis
BiIMMBaHHS €PUTPOLMTIB, MOXKHA MOSICHUTH IIPUCYT-
Hictio B EITJI momiOHUX 10 TiOpEIOKCUHY MPOTETHIB,
0 BiMHOBIIOWOTE SH-rpymm, iX OKWUCHEHHS € oc-
HOBHUM pe3yibTaToM mii HiTpuTy Harpito [13]. Crmix
3a3Ha4YUTH, IO MiATpUMKa SH-rpyn y BigHOBIIEHO-
MY CTaHi 3amo0irae 3UIMBaHHIO OUIKIB, BUKIMKAaHOMY
BIUTMBOM aKTHBHHUX (HhOpM KHCHIO [9].

[Mokazano, mo ¢pakmis EITI i3 M. M. Oam3bKO
12 x/la mposiBisie aHTHOKCHIAHTHY [il0 1O BiIHO-
LICHHIO JI0 €PUTPOLHUTIB y CTaHi OKHCHOTO CTpPEcCY,
BHUKIIMKaHOMY HITPUTOM HaTpito [25]. Mu mocumiaunm
BIUIMB KPIOKOHCEPBYBAHHS IUIALICHTH Ha aHTHOKCHU-
MakpomoJiekynu 3 M. M. 10—12 x/la. AHTHOKCUAHT-
Hy nito (pakiii BHSIBICHO TUTBKH IICSA TTOMEPEI-
HBOI eKcIo3uIlil 3 eputporuramu (puc. 2, 3). Ilicns
3-MicsgHOTO 30€piraHHs IUIAeHT 3a TeMIlepaTrypu
—20 i —80°C 3Hauymux BIAMIHHOCTEH MOPIBHSIHO
3 CBDKOOTPUMAHUMH 3pa3KaMH 3apeecTPOBAHO He
Oyn0. AHTHOKCUAAHTHA Jisi (hpakiii micis 6-micsd-
Horo 30epiranHs miaueHTH 3a temneparypu —80°C
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Puc. 2. Bnnus dpakuii 3 m. M. 10-12 k[Ja Ha BMIiCT meTre-
MOrnobiHy B epuTpoLmTax i3 HITPUTOM HaTpIto: 1 — CBIXKOOT-
pumanuii EMN; 2 — EMN i3 nnaueHTn, ska 36epiranacs npo-
Tarom 3-x MmicauiB npu —20°C; 3 — ElNJ1 i3 nnaueHTn, sika
36epiranacs npotsarom 6-tn micsuis npu —20°C. m — ogHo-
YacHa ekcnosuuis 3 dopakuissmu i HITPUTOM; O — nonepea-
HS ekcno3uuisa 3 dpakuigsMn. *— BiOMIHHOCTI CTaTUCTUYHO
3HavyLwi BiAHOCHO cBixooTpumanux EMNJ (a = 0,05, n = 5).

Fig. 2. Influence of 10-12 kDa m.w. fraction on the content
of methemoglobin in erythrocytes with sodium nitrite: 1 —
fraction from HPE of fresh placenta ; 2 — HPE derived from
placenta stored for 3 months at —20°C; 3 — HPE from the
placenta stored for 6 months at —20°C. m — simultaneous
exposure with fraction and nitrite; o — pre-exposure with
fraction * — differences are statistically significant versus
HPE from fresh placenta (a = 0.05, n = 5).
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TepMiH 36epiraHHs, micaui
Storage term, months

Puc. 3. Bnnue dpakuii 3 M. M. 10-12 k[la Ha BMICT meTre-
MOrnobiHy B eputpouuTax i3 HITpUTOM HaTpito: 1 — CBiIXO-
otpumanun EMJT; 2 — ENJ i3 nnaueHTun, sika 36epiranacs
npotsarom 3-x micauis npn —80°C; 3 — EMJT i3 nnaueHTH, sika
36epiranacs npotsirom 6-t1 micauis npu —80°C. m — ogHo-
YacHa ekcnosuuia 3 dpakuieto i HITpUToM; O — nonepeaHs
ekcnosunuis 3 dpakuieto. *— BiAMIHHOCTI CTAaTUCTUYHO 3Ha-
YyLLi BigHOCHO cBixooTpumaoro EMJ (a = 0,05, n = 5).

Fig. 3. Influence of 10—-12 kDa m. w. fraction on the content
of methemoglobin in erythrocytes with sodium nitrite: 1 —
fraction from HPE of fresh placenta ; 2 — HPE derived from
placenta stored for 3 months at —80°C; 3 — HPE from the
placenta stored for 6 months at —80°C. m — simultaneous
exposure with fraction and nitrite; o — pre-exposure with
fraction * — differences are statistically significant versus
HPE from fresh placenta (a = 0.05, n = 5).

of direct action, and a pre-exposure of erythrocytes
with HPE and further washing before adding nitrite
can disclose the indirect antioxidants.

The results of studying the effect of HPE on
the content of methemoglobin is shown in Fig. 1.
It has been established that HPE is able to reduce
the content of methemoglobin, that is, to affect
the oxidative stress caused by sodium nitrite in
case of pre-exposure to red blood cells. Antioxi-
dant action of HPE decreases after storage of the
placenta for 3 months at —20°C. In the HPE, obtai-
ned from the placenta after 6 months of storage
at —20°C, there was no antioxidant effect found
(Fig. 1A). After placenta storage for 3 and 6 months
at —80°C, the antioxidant effect of HPE did not vir-
tually differ from that obtained from the fresh pla-
centa (Fig. 1A). We believe that the antioxidant ef-
fect of HPE, manifested after washing of erythro-
cytes, can be explained by the presence in the HPE
of thioredoxin-like proteins that reduce the SH-
groups whose oxidation is the main result of sodium
nitrite [8]. It should be noted that maintaining the
SH-groups in a reduced state prevents the association
of proteins caused by the action of reactive oxygen
species [4].
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Puc. 4. AvTupagukansHa aktusHicts EMJT (A) Ta dpakuii EMN 3 m. m. 10-12 kda (B), oTpumaHux i3 nnaueHT, ski 36epi-
ranucs 3a Hu3bknx Temnepatyp: 1 — npu —20°C i 2 — npu —80°C. m — ElJ1 i3 cBiOOTpUMaHUX NnavueHT (KOHTPOSb); B —
ENMJ1 i3 nnaueHTy, sika Byna oxonomkeHa Ao BiagnoBigHoi Temnepatypu; O — EMJ1 i3 nnaueHTn, ska 3Gepiranacs npoTarom
3-x micsauis; m — ElNJ1 i3 nnaueHTn, sika 36epiranacsa npotarom 6-tv MicsuiB. * — BigMIHHOCTI CTAaTUCTUYHO 3HauYYLLi Bif-
HOCHO koHTporio (a = 0,05, n = 5).

Fig. 4. Antiradical activity of HPE (A) and HPE fraction with 10-12 kDa m. w. (B), derived from placenta stored at low
temperatures: 1 — at —20°C and 2 — at —-80°C. m — HPE from fresh placenta (control); m — HPE from placenta cooled down
to corresponding temperature; o — HPE from placenta stored for 3 months; m — HPE from placenta stored for 6 months;

* — differences are statistically significant versus the control (a = 0.05, n = 5).

He 3MiHWIAacs, a Ticiasd 30epiraHHs TUTAlleHTH 3a
temneparypu —20°C crocTepiranacss Maike MOBHA
BTpara aHTHOKCHJAHTHOI aii ¢pakuii 3 M. M. 10—
12 x/la. BpaxoBytoun oTpuMaHi pe3yJbTard, MOXKHA
MIPUITYCTUTH, IO PEUYOBHHH, SKI aKTHBYIOTh 3aXUCHI
BJIACTHUBOCTI EPUTPOLHUTIB MO BiJHOMICHHIO 10 OKHC-
Horo crpecy y ¢pakuii 10-12 k/la, 30epiratotscst B
IUTALEHTI IPH HU3BKUX TeMIeparypax (3a BUHSATKOM
TpuBaioro 36epiranus npu —20°C).

Jnsi BU3HAUEHHS AaHTUPAAMKAIBHOI AKTHBHOCTI
EIJI 3anexxHo Bif CTpOKYy 30epiraHHs TUIAIEHT 1 KO-
penii 3 iX aHTHOKCHIAHTHOIO Ji€fo Oyna ITOCiia-
keHa 3matHicTh EIJI BimmoBmioBatm ABTS'-pamu-
kai. Ha puc. 4 HaBeneHi 3HaYCHHS aHTHUPATAKAIb-
Hol aktuBHOCTI EIJI, oTpuMaHuXx i3 maleHt, siKi
30epiranucs 3a HU3bKHX Temreparyp. [Iporec 3amo-
POXKYBaHHS-BiAIrPiBY NPAaKTHYHO HE BILIMBAE HA LEH
nokasHuk. 30epiranns mianeHtu npu —20°C Brpo-
JOBX 3-X MICALIB 3HAYHO HE 3MIHIOE AaHTHpaaH-
KaJbHYy aKTHBHICTb OTPUMaHMX 3 HEl EKCTPAaKTiB.
[lonowxeHHs cTpoky 30epiranHs y ABa pa3u 3MEH-
mye el nokasHuk Ha 50%, MO CynpoOBOIKYETHCA
BTpaToro aHTHOKCHAAHTHOI mii. ITicis 3- Ta 6-Micsd-
HOTO 30epiraHHs IOCITiKyBaHOTO Oiomarepiany 3a
temrieparypu —80°C aHTHpaguKadbHa AKTHBHICTH
EIUJI migBUIIy€ThCs, IO, MOXIIMBO, IIOB’S3aHO 31
30UIBIICHHSIM JTOCTYITHOCTI aHTHOKCHJIAHTHUX TPYI
s ABTS'-panukana. Llel nporec He BIUIMBaE Ha
AHTHOKCHUJIAHTHY JIII0 IO BIJIHOIIEHHIO 7O €PUTPO-
LUTIB 13 HITPUTOM HaTpito. AHTUPAIUKaIbHA AKTHUB-
HicTb (pakuii3 M. M. 10-12 x/la 3HauyIIE 3MEHITY€E€Th-
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It has been shown that an HPE fraction of about
12 kDa exhibits an antioxidant effect on erythrocytes
in oxidative stress caused by sodium nitrite [24].
We investigated the influence of cryopreservation
of the placenta on antioxidant effect of the extracts
fraction, which contains macromolecules of 10—
12 kDa m.w. It has been found that the antioxidant
effect of the fraction was observed only after the
pre-exposure with red blood cells (Fig. 2, 3). After 3
months of storage of the placenta at —20 and —80°C,
no significant differences were found with fresh
samples. The antioxidant action of the fraction after
6-month storage of the placenta at —80°C remained
unchanged, and after storage of the placenta at
—20°C, almost a complete loss of the antioxidant
action of the fraction with 10-12 kDa m. w. was no-
ted. Taking into account the results obtained, it can
be assumed that substances, activating the protective
properties of erythrocytes in relation to oxidative
stress in a fraction of 10—12 kDa are preserved in
the placenta at low temperatures (excluding a prolon-
ged storage at —20°C).

Depending on the storage period of the placenta
and the correlation with its antioxidant action, the
HPE ability to reduce the ABTS™ radical was inves-
tigated to determine the antiradical activity of HPE.
Fig. 4A shows the antiradical activity of the HPE
derived from placenta, stored at low temperatures.
The freezing-thawing did not affect this index.
Storage of the placenta at —20°C for 3 months did
not significantly alter the anti-radical activity of the
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Csl TUIBKH TMicist 6-micsiaHOTO 30epiraHHs 3a TeM-
neparypu —20°C.

OTpuMaHi pe3ynbTaTi MoKa3au, 0 y BOAHO-CO-
JBOBUX EKCTPaKTaX i3 IUTAllEHT TMIicis 3-MiCS9HO-
ro 3HaxomkeHHs 3a —20°C 30epiraeTbcss aHTHOKCH-
JAaHTHA Jis TI0 BiTHOIIEHHIO 0 EPUTPOITUTIB y CTaH1
OKHCHOTO CTpECy, BHKJIMKAHOTO HITPUTOM HATpilo.
[MonowxeHHs CTPOKY 30epiraHHs IJIAeHTH 10 6-TH
Micsi npu —20°C IPU3BOAMTE 10 BTPATH aHTHOK-
cuIaHTHOI i ii ekctpakTiB. IIpu IbOMY 3MEHIITY€Th-
Csl aHTUpaJMKajbHa akTUBHICTH Ha 50% 10 BigHO-
LICHHIO 70 EKCTPAKTiB 13 CBUKOOTPHMAHOI IUIALleH-
TH. AHTHOKCHJIQHTHA Jlisi BOAHO-COJIbOBUX CKCTPAKTiB
i3 IIaneHT micis 3-x 1 6-Tu MicsIiB 30epiranHs mpu
—80°C BiamOBiAaE IIHOMY TIOKa3HUKY ISl €KCTPAKTY 3i
CBDKOOTPUMAHOI TUIAIICHTH. AHAJOTIYHA 3aKOHOMIp-
HICTB BiacTuBa Qpaxiiii 3 M. M. 10—12 x/la.

TaxuM 9uHOM, TIAIIEHTY MOXKHA 30epiraTé BIIPO-
noBk 3-x wmicsamiB mpu —20°C 31 30epekeHHsIM aH-
TUOKCUIAHTHUX BJIACTUBOCTENH OTpPUMAaHMX 3 Hel
eKCTpaKTiB. 3HWKeHHS TeMIiieparypu 10 —80°C n03Bo-
JIsi€ BABIY1 301JIBIIUTH CTPOK 30epiranHsl.

Y nopanbiiiii poOOTi MEPCIIEKTUBHUM € BUBUCHHS
3axucHol mii EITJI mo BigHOIIEHHIO IO 1HIIMX OKHC-
HUKIB, 30KpeMa THX, [0 BILIMBAIOTh HA MEMOpaHU
EPUTPOLIUTIB, | BA3HAYSHHSI CTPOKIB 30€piraHHs Iuia-
LIEHT 332 HU3BKUX TEMIIeparyp, siki He BIUIMBAIOTh Ha
AHTHOKCHIAHTHY 1.

BucHoBku

1. OTpumMani pe3ynbpTaTi MOKa3an, 0 aHTHOKCH-
JIAHTH, SIKi 3HAXOAATHCS Y BOJHO-CONBOBUX EKCTpaK-
Tax IUIAIEHTH, MAIOTh 3aXUCHY IO M0 BIHOIICHHIO
JIO SPUTPOIUTIB y CTaHl OKUCHOT'O CTPeCy, BUKIIMKA-
HOTO HITPUTOM HATpif0, BOHM HE BTPavyaloTh CBOIX
BJIACTUBOCTEH micisl 3-micsiuHOrO 30epiraHHs Iuia-
ueHtu 3a temmeparypu —20°C 1 6-MicsuHOTO INpH
—80°C. ExkcrpakTu 3 IUIalleHTH, sika 30epirasiacs
3a Temmeparypu —20°C mpoTsroM 6-TH MICSAIIIB, HE
BUSABIISIN AaHTUOKCUIAHTHOT Mdii.

2. BcranosneHo, mo micas 6-micsuHOTO 30€pi-
TaHHs IUIANeHTH 3a Temreparypu —20°C anTupaim-
KaJlbHAa aKTUBHICTh OTPUMAHUX 13 HET eKCTPAKTIB 3HU-
KyeTbest Oinbie Hixk Ha 50%.

3. Tlokazano, 1m0 HaWOLIBII akTWBHA (paKiis
EIT i3 m. M. 10-12 k/la 30epirae cBOi aHTHOKCH-
JAHTHI BJIACTUBOCTI TiCIs 3-MICSYHOTO 30epiraHHs
IaneHTu 3a remneparypu —20°C 1 miciist 6-MicsuHO-
ro ipu —80°C.

Nlitepatypa
1. Nyuexko HC, Mpokontok OC, BoHaapeHko NA, u gp. MpumeHe-
HVE KPMOKOHCEPBVPOBaHHOW NraLeHTapHOW TKaHU NPy N30MM-
MyHM3aLuy 6epemMeHHBbIX XeHLWMH. MNpobnembl kpruobuonorum.
2008; 18(3): 316-8.
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extracts derived from it. Two-fold extension of
the shelf life reduces this value by 50%, which is
accompanied by the loss of antioxidant action. After
3 and 6 months of storage of the investigated
specimens at —80°C, antiradical activity of HPE
was increased, which may be due to an enhanced
availability of antioxidant groups for the ABTS"
radical. This process does not affect the antioxi-
dant effect in relation to red blood cells with so-
dium nitrite. Antiradical activity of a fraction of
10-12 kDa m. w. was significantly decreased only
after 6 months of storage at a temperature —20°C.

The obtained results showed that in aqueous-
saline extract from the placenta stored 3 months at
—20°C, the antioxidant action in relation to erythro-
cytes in oxidative stress caused by sodium nitrite
was preserved. Prolongation of the storage period of
the placenta for up to 6 months at a temperature of
—20°C led to the loss of antioxidant action of its
extract. This reduced the antiradical activity by
50% if comparing to the extract from the fresh pla-
centa. The antioxidant effect of aqueous-saline ext-
ract from the placenta after 3 and 6 months of sto-
rage at a temperature of —80°C corresponded to this
index for the extract from the fresh placenta. A
similar pattern was characteristic of a 10-12 kDa
fraction.

Thus, the placenta can be stored for 3 months
at—20°C with preservation of antioxidant properties
of extract derived from it. Lowering the tempera-
ture down to —80°C enables to double the storage
term.

In future studies it is promising to investigate
the protective effect of HPE in relation to other
oxidants, in particular those affecting the membranes
of erythrocytes, and to determine the shelf life of
placentas at low temperatures, not affecting an anti-
oxidant effect.

Conclusions

1. The HPE has been demonstrated to activate
antioxidant protection of erythrocytes in oxidative
stress caused by sodium nitrite. Antioxidants found
in aqueous saline extract of placenta have not been
shown to lose its properties after 3 months of the
placenta storage at —20°C and during 3 and 6 months
at —80°C.

2. It was established that after 6 months of the
placenta storage at —20°C, the antiradical activity of
the extract derived from it decreased by more than
50%, and antioxidant activity was absent.

3. It has been shown that the HPE fraction of
10-12 kDa has retained its antioxidant properties
after 3 months of placental storage at —20°C and after
3 and 6 months at —80°C.
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