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Pecbepar: lNMpeacraBneHo ekcnepuMeHTanbHi AaHi LWOAO0 OUiHKM BMAMBY HU3bKOTEMMEpaTypHOro 36epiraHHs nnaueHTu Ta cro-
coby OTpUMaHHs ekcTpakTiB nnaueHTy noauHn (EMNJT) Ha ix aHTUoKcMaaHTHI BNAcTUBOCTI, siki BU3HaYanu 3a 3aaTHICTIo BiHOBMOBaTH
TpuBaneHTHe 3aniso Ta ABTS*-pagukan, xenatyBaTtu iOHM 3ani3a, a TakoX 3a BMICTOM (DEHOMbHUX CMOMyK, BENNYNHOKO aKTUBHOCTI
Katanasu Ta cynepokcugancmytasu. MNokasaHo, wo 36epiraHHa nnaueHT npyu —196°C npoTsiroMm 6 MicsAUiB He BNMAMBANo Ha aHTu-
OKCMOAHTHI BracTUBOCTI OAepXaHMX i3 HUX eKCTpakTiB. BCTaHOBNEHO, WO 3aCTOCYBaHHA YrbTPa3ByKOBMX KONMBAHb NPW OTPUMAaHHI
EMJ1 He TinbkM ckopouvye CTPOK eKcTpakuii, ane n € edekTMBHUM hakTopoM 36epexeHHs X aHTUOKCMAAHTHUX BMacTUBOCTEN.

KnioyoBi cnoBa: KpioKOHCEpBYBaHHS, €KCTPaKT MAaueHTu NIOAWHU, aHTUOKCUOAHTHI BMAacTUBOCTI, YNbTPas3ByK.

Pedepat: lNpeactaBneHbl akCnepuMeHTanbHble AaHHble MO OLEHKe BNUAHWA HW3KOTEMMNepaTypHOro XpaHeHusi nnaueHTbl u
cnocoba nonyyYeHUsi 3KCTPaKTOB NnaueHTbl YenoBeka (AMNY) Ha Mx aHTMOKCMAAHTHbIE CBOWCTBA, KOTOpble OLEHMBaNu Mo
CrnocoBbHOCTM BOCCTaHaBNUBaTb TpeXBaneHTHoe xene3o n ABTS*-pagukan, xenatupoBaTb UOHbI Xerne3a, a Takke Mo coaepXaHuo
eHONbHbIX COeAVHEHWI, BENWYMHE aKTMBHOCTU KaTanasbl U cynepokcuaaucmyTasbl. [lokasaHo, YTO XpaHeHWe nnaueHT npu
—196°C B TeyeHMe 6 mMecsiLEB He BNUSANO Ha aHTUOKCUOAHTHble CBOMCTBA NOMNy4YaeMbiX M3 HUX SKCTPaAKTOB. YCTAHOBMNEHO, YTO
npUMeHeHue ynbTpasByKOBbIX konebaHuit npu nonyvyeHum IMY He TONbKO COKpallaeT CPOK IKCTpakuuu, HO U ABNAETCS
3 eKkTUBHbIM (PaKTOPOM AN COXPaHEHUS UX aHTUOKCUOAHTHbIX CBOMCTB.

KnioyeBble crnoBa: KPpUMOKOHCEPBMPOBAHWE, IKCTPAKT NNaueHTbl YernoBeka, aHTUOKCUAaHTHbIe CBOWCTBA, YNbTPas3Byk.

Abstract: The experimental data concerning evaluation of low temperature storage and ways of placenta extract obtaining
influences on human placenta extract (HPE) antioxidant properties are provided. HPE antioxidant properties were estimated by
capacity to reduce the ferric iron and ABTS* radical, to chelate ferrous ions, by phenolic compound content and the value of catalase
and superoxid dismutase activity. Six-month placentae storage at —196°C has been shown not to affect HPE antioxidant activity.
Moreover ultrasonic wave's application during obtaining of HPE either decreases the time of extraction or is effective factor of

extracts' antioxidant properties preservation.

Key words: cryopreservation, human placenta extract, antioxidant properties, ultrasound.

Bingomo, 1110 TIIaIIeHTa JIFOMWHH, @ TAKOK OTPUMaHi
3 Hel mpenapaTi MaroTh PI3HOMAaHITHI TepaneBTHYHI
BIacTUBOCTI [15, 21]. Le mosICHIOETHCS TPUCYTHICTIO
y Hiii 0i0JIOTIYHO aKTHBHUX PEYOBHH, SIKI XapakTe-
PHU3YIOTHCSI aHTHUOKCUAAHTHUMH BJIACTUBOCTSAMH Ta
3aTHI HEUTpali3yBaTH aKTUBHI ()OPMH KHCHIO, IO
CHIPHUAIOTH PO3BUTKY 0araThoX 3aXxBoproBaHb. [ lnamneH-
Ta MICTUTH J[Ba BUJIM aHTUOKCUIAHTIB: ()epMEHTATHBHI
(cynepokcugancmyTasa, KaTanasa, HepoKCHIa3u) Ta
He(epMeHTaTHBHI (XenaTHI IPOTeiHH, TiONH, aMiHO-
KHUCJIOTH, (DEHOJBHI CIIOIYKH, CEY0Ba KUCIIOTA, BiTa-
MiHH, JEsKi TOPMOHH (ecTporeH Ta MenaToHiH)) [17,
27,30].

BcraHoBiICHO, 0 €KCTPAKTU TUIAIICHTH JIFOAWHU
(EILJI) 3naTHi HeWTpani3yBaTu TiAPOKCUIbHHUI
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Human placenta and its preparations are known to
possess various therapeutic activities [15, 21]. This fact
is explained by the presence of bioactive substances
with antioxidant properties and their ability to neutralize
active oxygen species which are a contributing factor
in development of various diseases. Placenta contains
two kinds of antioxidants: enzymatic (superoxide
dismutase, catalase and glutathione peroxidase) and
nonenzymatic (chelating proteins, thiols, amino acids,
phenolic compounds, uric acid, vitamins and certain
hormones (estrogen and melatonin)) [17, 27, 30].

Human placenta extracts (HPEs) have been shown
to scavenge hydroxyl radical, nitric oxide, superoxide
radical; to reduce ferric iron; to chelate transition metal
ions and to prevent lipid peroxidation [27, 30]. These
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paaMKa, OKUC 30Ty, CyIIEPOKCUIHHUIN paJuKall; BiJHOB-
JIIOBATH TPUBAJICHTHE 3aJ1i30; XeJIaTyBaTH 10HK MeTa-
B 3MiHHOT BAJICHTHOCTI Ta 3a1100iraTi NepeKUCHOMY
OKHCIeHH!O JimiaiB [27, 30]. 3aBAsIKM TAKOMY CKIaLy
EITJI MoXyTbh 3aCTOCOBYBATHCS [JIs JIIKyBaHHS XBO-
po0, SIKi BUHUKJIM BHACIIJOK OKCUIATHBHOTO CTPECY.

OCHOBHOIO TIEPENIKOI0I0 JIJIs1 OIIBII HIMPOKOTO
BUKOPUCTAHHS IpemnapariB IUIAleHTH y KIIHIYHINA
MIPaKTHII € HETPUBAJIHH CTPOK iX 30epiraHas y PyHK-
[IOHATTHHO TIOBHOIIHHOMY CTaHi, TOMY IOCUTh CKJIAIHO
MIPOBECTH TECTYBaHH: Ha X OakTepianbHe Ta BipycHe
3apakeHHs. [1oJ0BXKeHHS CTPOKiB 30epiraHHs Ta po3-
MpeHHs chepr BUKOPUCTAaHHS [TpernapariB IUIAeHTH
y KJIIHIYHIA OPaKTULI MOXJIUBE 3aBISKH CYy4aCHUM
KpioOionoriuanm Texnounorism [3]. [Ipore Oyio noka-
3aHO, 110 30epiranHs 0i0JOTIYHUX 00’ €KTIB Y 3aMOPO-
KCHOMY CTaHi TaKOXX MOKE€ HETaTHBHO BILIMBATH Ha
BJIACTUBOCTI Ta aKTUBHICTh PEUOBHH, SIKi BXOAATH JI0
cknany EITJI, romoBHUM YiHOM BHACTIIOK KOH()OP-
MaIiiHX 3MiH Makpomostekyin [13, 18].

Binomo, 1110 BUKOPUCTaHHS YIIBTPa3BYKY JTO3BOJISIE
3HAYHO MPUCKOPHUTH MPOIIEC SKCTPAKIlii, 30UTHITUTH
BHXI1Jl pEUOBHHH, SIKa EKCTPAryeThes, 3SHU3UTH COOi-
BapTiCTh MpenapariB IJIALEHTH Ta MiABUIIUTH NPOIyK-
TUBHICTH npai [ 1]. Kpim Toro, ynsTpasByk nposiBisie
edekT creputizalii, o 30epiraeTbes JesIKUi 9ac mic-
151 00pOOKY PO3UMHY, eMYIbCil 1 T. . [4]. OxHak Bio-
MO, 1110 YJIETPa3BYKOBa 00p0O0OKa, 3aJIeIKHO B1JI ITOTY K-
HOCTI Ta 9acy MOYKe MIPU3BOJIUTH JI0 3MiHU aKTUBHOCTI
BHACJIIJIOK PO3IICTUICHHS BUCOKOMOJIEKYIISIPHUX CIIO-
JIyK, BIUTUBY Ha CTPYKTYPY Ta PYyHKIIi1 MPOTETHIB 1 HyK-
JIETHOBUX KHMCJIOT, INIIKO3UJIFOBaHHS O1IKIB Ta HAKOIIHU-
YeHHS BUIBHUX pagukaiis [2, 14, 29].

Mertoro ganoi pobotu Oyno BUBUCHHS aHTHOKCH-
JaHTHHUX BIACTHBOCTEH EKCTPAKTIB, OTPUMAHUX LIS
XOM 3aCTOCYBaHH:I YABTPa3ByKOBUX KOJIMBAHb 31 CBIKO-
OTPHUMAaHOI Ta KPIOKOHCEPBOBAHO] IJIAIIEHTH, 8 TAKOXK
JOCIiDKEHHS akTUBHOCTI OKpeMuXx pakuiit ET1JI.

Marepianu Ta MeToan

Y poboTi mocmimkyBanu 1uanenTn Macoro 400—
600 r (ctpok recrariii 40 TwkHiB, n = 10), sKi OynH
oJiepkaHi 3a iHPOPMOBAHOI 3rOI0I0 BiJ MOPOILICH
ICIIS TECTYBAaHHS Ha HAsABHICTHh BIPYCHUX 1H(EKIIii
(BIJL, renaruty B, C) Ta 30ymauka cudimicy. 3pa3ku
miareHT 30epiranu He Oinbine 24 roaun npu 4°C.
KoxHy muianeHTy po3auisijiv Ha Bl OTHAKOBI YaCTHHU:
3 O/IHi€T (CBIX)KOOTPUMAHOT TIAIICHTH ) Opa3y OJCPIKY-
BaJIM EKCTPAKTH, a APYTY 3aMOPOXKYBAJIH Y TUIACTUKO-
BUX makerax a0 —196°C (y pigkomy a30Ti) 31 MBHA-
kictio 300 rpan/xB i 30epiranu mpoTsIrom 6 MicsiB.
Bigirpis 3xiiicHroBay Ha BOAsIHINM O6ani ipu 37°C.

s mpuUroTyBaHHS €KCTPAKTIB CBIKOOTPUMAHY
a00 KpiOKOHCEPBOBaHY IUIAIICHTY PETEIHHO Bl IMHUBAIIH
BiJI cIM3y Ta KPoBi i30TOHITHUM po3unHoM NaCl, skt
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facts may contribute to HPE application in clinical
practice in order to treat various oxidation-induced
diseases.

The main restriction of widening placenta application
in clinical practice is a short term of its storage in
functionally valid state, i. e. the testing for bacterial
and viral contamination is complicated. Extending of
placenta storage period and widening perspectives of
its clinical usage is possible due to modern cryobiolo-
gical techniques [9]. However, storage of biological
objects in a frozen state may also affect the properties
and biological activity of HPE compounds, mainly due
to macromolecule conformational changes [13, 18].

Ultrasound application allows accelerating the
extraction, increasing recovery of a substance, to be
extracted, lowering placenta preparations cost and
enhancing labor productivity [1]. Moreover, ultrasound
is able to provide the sterilization effect, which is kept
after treatment of solution, emulsion, efc. for some time
[12]. However, ultrasound treatment, depending on
power and time, could lead to activity alterations due
to high molecular mass substances degradation,
influence on protein and nucleic acids structure and
functions, protein glycosilation and free radical accu-
mulation [6, 14, 29].

The aim of the present research was both to study
antioxidant properties of extracts obtained from fresh
and cryopreserved placenta using ultrasonic waves and
to investigate activity of individual HPE fractions.

Materials and methods

Human placentas weighing between 400-600 g (40
weeks of gestation (n = 10) were collected from healthy
parturients with their informed consent and tested for
viral (HIV, hepatitis B, C) and syphilis contamination.
Placentas were stored not longer than 24 hrs at 4°C.
Each placenta was cut into two equal parts: the first
one (‘fresh’) from which the extract was obtained
immediately; the second one was frozen in plastic bag
down to —196°C (in a liquid nitrogen) with the rate of
300 deg/min and stored during 6 months. Thawing was
carried out in a water bath at 37°C.

For preparing the extracts either fresh or cryopre-
served placenta was thoroughly washed from mucus
and blood with NaCl isotonic solution which was
substituted several times. The amniotic and chorion
membranes were removed from the washed placenta,
then it was minced into 3xX2 cm pieces. Obtained
placenta fragments were plunged into a vessel with
physiological solution in 1:5 w/v ratio and stirred for
2-3 min. The upper layer was removed and the fresh
portion of physiological solution was added, the
procedure was performed 3—4 times. Washed placenta
pieces were diluted with physiological solution in 1:1
w/v ratio and homogenized for 3 min using a high-
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JeKiIbKa pa3iB 3MiHIOBAIH. 3 BIAMHUTOI IJIAICHTH
HOXHIISIMH BiAUISIN aMHIOTHYHY Ta XOpiaibHy 000-
JIOHKH, Ticist 4oro ii moapiOHIoBaiu Ha (pparMeHTH
3X2 cm, K1 3aHyPIOBAIIM Y TOCYAUHY 3 (Di3100TTYHIM
PO3YMHOM Y CITiBBiTHOIICHHI TUTALIEHTH 1 po34umHy 1:5,
Ta nepeMinryBanu 2—-3 xB. Hagocax 3nmuBanu 1 goiu-
BaJIM CBIXKY MTOPITiFO (hi310JIOTIYHOTO POZUHHY, TIPOTICITY-
py noBTroproBanu 3—4 pasu. [lo BIAMUTHX IIMATOYKiB
IDTAICHTH TOIaBATH (Di310JIOTTIHUN PO3YHH Y 00’ €MHO-
My cIiBBifHOIIEHH] 1:1 Ta roMOTeHi3yBaji Ha BHCOKO-
mBuAKicHoMy romorenizaropi PT-1 V4.2 («Onecbkuii
EKCIepUMEHTAIbHUH 3aB0j 1a00paTOpHOI MEAMYHOT
TeXHIKW», YKpaiHa) npotsirom 3 xB. OTpuMaHuii roMo-
reHaT AUTHIIN Ha Bl YACTHHU: TIEPIIY — BUTPUMYBaJIH
12 roqun nipu 4°C, apyry — niggaBaiu Aii yITpa3ByKo-
BUX XBWIb y aucnepraropi Y3/IH-1-Y4.2 (Vkpaina).
JUisl OTpUMAaHHA eKCTPAKTiB LUIAXOM 3aCTOCYBaHHS
VIBTPa3ByKy Oyi0 migiOpaHo ONTUMAIBHUN PEXUM
00p0OKHM TOMOTEHATY TUTAICHTH (4 XB IIPH 9acTOTi 22
k['1), sskmii 3abe3nedyBaB HaWOINbBII ehEeKTUBHE
BUBIJIbHEHHSI aHTUOKCUIAHTHUX MOJIEKYJI Ta HE IIPU3-
BOIUB JI0 ix meHarypaitii. lLlo6 yHuKHYTH HarpiBy roMo-
reHaTy O3By4yBaHHS 3I1HCHIOBAJIM IBa Pa3H IO 2 XB
i3 mepepsoro 1 xB. lani uenrpudyrysanu npu 1500g
npotarom 25 xB. HanocanoBy piguHy HazOupanu i
npomyckanu yepe3 MeMOpanuuii Ginstp 0,45 MkM
(«Millipore Corp. Carrigtwohill», Ipnangis). @insrpar,
SIKMH € BOAHO-COJIbOBHM €KCTPAKTOM IUIALICHTH, PO3-
JIUBAJIA Y TIPOOIPKH IS TTOTAITBIITNX €KCIIEPUMEHTIB.

Y po0OoTi AOCTIKYBaIM HACTYITHI 3pa3Ku €KC-
TPaKTiB IUIAIICHTH JIFOMWHU, SKi Oy oTpuMaHi: 1 — 31
CBIXOI IUTALIEHTH LUIIXOM 12-TOAMHHOI eKCIo3uIii
3 (pisionoriunum posuunom (EILT ), (n = 10); 2 — i3
KPiIOKOHCEPBOBAHOI IJIAIEHTH HUISIXOM 12-roguHHOL
EKCIO3UIIi1 3 (hi310JI0TTHHIM PO3YNHOM (EHJIKP), (n=10);
3 — 31 CBIXKOI IUTALICHTH, SIKY ITiIaBaIH /i yIIETPa3ByKO-
BUX KOJIMBaHb (EHHCBWS)', (n=10); 4 — 13 KpiOKOHCEP-
BOBaHOI IJTALIEHTH, AKY MiJAaBaJH il YIBTPa3ByKOBUX
KOJIUBaHb (EHHKWQ, (n=10).

Oxpemi (pakiiii eKcTpakTiB (00’ €M KOXKHOT 3 MIT)
OJIEpXKYBaJl METOJIOM Telb-XpoMaTrorpadii 3 BHKO-
pucranusam cedanekcy G-100 («Loba Feinchemiey,
Agctpis) Ha konoHii 21%2 cMm («Sigma Chemical Com-
pany», Himeaunna). /I kaniOpyBaHHS KOJTOHKH BUKO-
pHUCTOBYBanM JekcTpan OmakuTHUi 13 M.M. 2000 x/]a
(«Sigma-Aldrich Chemical», CILIA), Ouunii cupoBaT-
KoBUH anbOymiH 3 M.M. 66 x[la («Sigma-Aldrich
Chemical»), uutoxpom C i3 m.m. 12 k/la («Sigma-
Aldrich Chemical»).

Bwicr 6inka B EITJI Ta X okpemux ¢pakiisx BU3Ha-
Yay OpsSMUM CIIEKTPO(HOTOMETPUYHUM METOJIOM 3a
MIOTJIMHAHHSAM NPH AoBXKHI XBriTi 260 Ta 280 HM [11].
Yei criekTpohoTOMETPUYHI TOCITKSHHS 31 HCHIOBAITN
Ha criektpodoromeTpi «Pye Unicam SP 8000y (Benu-
ka bpuranis).
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speed homogenizer RT-1 U4.2 (Odessa Experimental
Factory of Laboratory Medical Equipment, Ukraine).
The obtained homogenate was divided into two parts:
the first one was exposed in physiological solution for
12 hrs at 4°C; the second one was treated with ultra-
sonic waves using ultrasonic disperser USDN-1-U4.2
(Ukraine). In order to obtain the extracts using ultra-
sound the optimal regimen of placenta homogenate
treatment was chosen (4 min with 22 kHz). Such a
regimen provided the most effective extraction of anti-
oxidant molecules and did not lead to their denaturation.
To avoid the homogenate heating the treatment was
carried out 2 times during 2 min with the 1 minute
interval. Then it was centrifuged at 1500g during 25 min.
The supernatant was filtrated through a 0.45 pm mem-
brane filter (Millipore Corp. Carrigtwohill, Ireland).
Filtrate, which was an aqueous-saline placenta extract,
was poured into tubes for further experiments.

In the work the following samples of human pla-
centa extracts were assayed: 1 — obtained from fresh
placenta by 12 hrs exposure with physiological solution
(HPE), (n = 10); 2 — obtained from cryopreserved
placenta by 12 hrs exposure with physiological solution
(HPE), (n = 10); 3 — obtained from fresh placenta
after ultrasound treatment (HPE_ ), (n = 10); 4 —
obtained from cryopreserved placenta after ultrasound
treatment (HPE, ), (n = 10).

Individual fractions of extracts (3 ml) were obtained
using gel-chromatography method with 27%1 cm
column (Sigma Chemical Company, Germany) with
Sephadex G-100 (Loba Feinchemie, Austria). Blue
dextran with m.m. 2000 kDa (Sigma-Aldrich Chemi-
cal, USA), bovine serum albumin with m.m. 66 kDa
(Sigma-Aldrich Chemical) and cytochrome C with
m.m. 12 kDa (Sigma-Aldrich Chemical) were used in
order to calibrate the column.

Content of proteins in extracts and individual frac-
tions was measured using direct spectrophotometry
by means of recording absorbance at 260 and 280 nm
[9]. All spectrophotometric measurements were car-
ried out using Pye Unicam SP8000 (UK).

To evaluate total phenolic content the experimental
sample (0.1 ml) was mixed with 1.5 mL of Folin reagent
(Sigma-Aldrich Chemical) previously diluted with a
distilled water in 10 times [28]. The obtained mixture
was hold for 5 min at 22°C and then sodium carbonate
(1.2 mL, 7.5%) (Merk, Germany) was added. After
30 min incubation at 22°C the absorbance at 725 nm
was recorded. Gallic acid (Sigma-Aldrich Chemical)
was used as a control.

The reducing capacity of extracts and their fractions
was assessed by ability to deoxidize the ferric-ferricya-
nide complex to the ferrous-ferricyande complex of
Prussian blue [20]. For this purpose, 0.2 mL of the
experimental sample was mixed with phosphate buffer
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Jist OLiHKH 3arajbHOTO BMICTY (peHOTIiB y OKpe-
MOMY 3pa3Ky AociiKyBanuii 3pa3ok (0,1 mur) 3mi-
mryBanu 3 1,5 mn pearenty @omina («Sigma-Aldrich
Chemical»), sikuii OyB monepeanso po3BeaeHuil y 10
pa3iB IMCTHIILOBAHOIO BOJOMO [28]. OTpuMaHy cyMmim
BUTPUMYBAJIU 5 XB mpu Temmepatypi 22°C, moTim
nonasanu po3unn Na,CO, (1,2 mi, 7,5%) («Merck»,
Himedaunna). [Ticnsa 30-xBunmuHHOT iHKYOartii 3a 22°C
BHMIPSUTH TIODNIMHAHHSA ITPH TOBXKHHI XBIJI 725 HM. K
KOHTPOJIh BUKOPUCTOBYBAJIM TAJIOBY KACIIOTY («Sigma-
Aldrich Chemical»).

BigHOBMIOBaNIbHY aKTHBHICTH €KCTPAKTIB, @ TAKOK
X (pakwiif OiHIOBAIN 32 30ATHICTIO JEOKCUT€HYBaTH
3a11i30-(hepuLiiaHi THMI KOMILIEKC OepriHChKoi Tazypi [20].
M uporo 0,2 mi 3pa3ka 3minryBaiu 3 Na-ochaTHum
oydepom (0,5 mi; 0,2 M; pH 6,6) i hepuriianimom kasiro
(0,5 mir; 1%) («Sigma-Aldrich Chemical»). Otpumany
cywmirm BuTpumyBaiu rpu S0°C Brpomox 20 XB, TOTIM
1o cyMiri gogaBanu 0,5 MIT TPHEXJIOPOITOBOT KACIOTH
(30%) 1 dinsrpyBamu. o 0,5 M orpumadoro (iseT-
pary nonasaiu 0,1 mi 0,1% FeCl, («Merck», Himeu-
yrHAa). 301TBIIEHHS TOTIMHAHHSA PEaKLIHOT CyMiITi Ha
noBxuHI XBuii 700 HM CBITYMIIO PO MiABUILECHHS
3IaTHOCTI 3pa3KiB BiTHOBIIOBATH TPUBAJICHTHE 3411130
(Fe** - Fe*"). Crannaprom Oyna oOpaHa ackopOiHOBa
kucnota («Sigma-Aldrich Chemical»).

AHTHpaauKalIbHy aKTUBHICTD 3pa3KiB OLIIHIOBAIN
CHEKTPOPOTOMETPUYHIM METOAOM 32 3HEeOapBICH-
M ABTS -pagukana [22], skuii OTpUMYBaTH IIUIIXOM
peaxkuii mix 7 MM ABTS (2,2'-azinobis-(3-ethylbenzo-
thiazoline-6-sulfonic acid)) («Sigma-Aldrich Chemicaly)
B H,O Ta 2,45 MM nepcynbharom amoHiro (Sigma-
Aldrich Chemical), miciist iX 12-roIUHHOT BATPUMKH Y
TEMpsIBi 3a KIMHaTHOI TeMnepaTypu. [lepen 3acrocy-
BaHHsM po3unH ABTS*-paguxana po3Boaunu auc-
TUIBOBAHOIO BOAOIO AJII OTPUMaHHS MOTJIMHAHHSA
0,700 + 0,025 nmpu 734 am. [HocmimxyBaHi 3pa3ku
(0,1 M) momaBanmyu 10 OTPUMAHOTO po3unHy (3 M) i
IIpHU JOBXHHI XBHII 734 HM peecTpyBald KiHETHKY
3HeOapBieHHs po3unHy ABTS-pagukana, sika mae
MIBHU/KY 1 HOBUTBHY (ha3u [ 12]. AKTHBHICTB IIBUAKOBI-
HOBJIIOBAJIbHUX IIEHTPIB BU3HAYAIH 32 PIBHEM 3MEH-
IICHHS MOTIIMHAHHS, SIKE CIIOCTEPIraiocs: BIPOJOBK
niepmux 10 ¢, aKTUBHICTE MTOBUTHPHOBITHOBITIOBATEHAX
IICHTPIB OIIHIOBAIM 32 3HMWKEHHSIM IHTEHCHBHOCTI
3abapsienHs y HacTymnHi 390 c.

AHTHpaAUKalbHy aKTHBHICTH PO3PaxOBYBajH 3a
popmynoro: APA = (4, — A)/A,x100%, ne A~ inTen-
CHBHICTb IOTJINHAHHSI HA TIOYATKy €KCIIEPUMEHTY; A —
IHTEHCUBHICTb MONJIMHAHHS Yepe3 IEBHUI IHTEpBa yacy.

Xenarysauust EITJT ioniB 3aiiza (Fe?") oninroBasiu
3a gomoMororo pearenry depposuny [6]. Ho 0,2 mi
JOCITIDKYBAHOTO 3pa3ka J0JlaBaJli pO34uH 2 MM
FeCl, («Merck») (0,05 mu). Peakuiro iHiniroBaam
nonaBaHHsIM 5 MM ¢depposuny («Sigma-Aldrich

258

(0.5 mL, 0.2 M, pH 6.6) and potassium ferricyanide
(0.5mL, 1%) (Sigma-Aldrich Chemical). The mixture
was incubated at 50°C for 20 min then the aliquots
(0.5 ml) of trichloroacetic acid (30%) were added to
the mixture and the filtration was carried out. FeCl,
(0.1 ml, 0.1%) (Merck, Germany) was added to the
filtrate (0.5 ml). Increased absorbance of the reaction
mixture at 700 nm indicates an increased sample ca-
pability to reduce ferric iron (Fe’" - Fe?"). L-ascorbic
acid was used as a standard (Sigma-Aldrich Chemical).

Antiradical activity of samples was spectrophoto-
metrically assessed when analizing decolorization of
ABTS" cation radical [22], which was produced by
the reaction between 7 mM ABTS" (2,2'-azinobis-(3-
ethylbenzothiazoline-6-sulfonic acid) (Sigma-Aldrich
Chemical) in H,O and 2.45 mM amonium persulfate
(Sigma-Aldrich Chemical), stored for 12 hrs in the dark-
ness at room temperature. Before usage, the ABTS”
solution was diluted with a distilled water to get an
absorbance of 0.700 = 0.025 at 734 nm. Experimental
sample (0.1 ml) was added to the obtained solution
(3 ml) and the kinetics of ABTS" radical decolorization,
having two phases, was recorded at 734 nm. Results
were presented as percentage changes in absorbance
of initial ABTS" solution [11]. The activity of rapid
reducing centers was evaluated by absorbance lowering
during first 10 sec, activity of slow reducing centers
was estimated by decay during next 390 sec.

Antiradical activity was calculated using formula:
ARA=(A4, — A)/A,x100%, where A, was absorbance
at the beginning of the experiment; 4 — absorbance
after certain time period.

Ferrous ion (Fe*") chelation by HPE was estimated
by the Ferrozine assay [3]. Experimental sample
(0.2 ml) was mixed with a solution of 2 mM FeCl,
(0.05 ml) (Merck). The reaction was initiated by the
addition of 5 mM Ferrozine (0.2 mL) (Sigma-Aldrich
Chemical, Germany). Then, the mixture was shaken
vigorously and left for 10—15 min at room temperature.
Then the sample absorbance was measured spectro-
photometrically at 562 nm. The results were expressed
as the percentage of inhibition of the Ferrozine-Fe*
complex formation.

Superoxide dismutase (SOD) activity in HPE was
determined by the enzyme ability to inhibit the reaction
of epinephrine autooxidation in alkaline medium [18].
Reaction rate was assessed spectrophotometrically by
the optical density value of product accumulated during
epinephrine autooxidation in the presence of examined
sample at 347 nm against the control.

The HPE ability to neutralize hydrogen peroxide
was assessed by reaction of H /O, with ammonium
molybdate with the stable stained complex formation.
The reaction was initiated by mixing the sample (0.1 ml)
with hydrogen peroxide solution (2 ml, 0.03%) and
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Chemicaly). Cymim cTpymyBaiu i 3aqumany 3a
kiMHaTHOT TemmepaTypu Ha 10—15 xB. [licas mporo
CHEKTPO(GOTOMETPUYHO BUMIPIOBAIN MOTJIMHAHHSA
3pa3KiB NpH AOBXKHHI XBHJI1 562 HM. Pe3ynbraru npen-
CTaBJICHO SIK MPUTHIYEHHS (POPMYBAHHS KOMIUIEKCY
depposun-Fe*'.

AxTuBHIicTh cynepokcugancmyTasu (CO/) y ETTJT
BHU3HAYaJH 3a ii 34aTHICTIO NPUTHIYYBAaTH PEAKILIO
AyTOOKHCJICHHS aApeHaTiHy B JIy’)KHOMY CEpeIOBHII
[19]. lIBuaKicTh peaxiii OLIHIOBAIU CIIEKTPOQOTO-
METPUYHUM METOJIOM 32 BEJIMYHHOK ONTHYHOT II1JTh-
HOCTI HAKOTTMYEHOTO MTPOIYKTY ay TOOKUCIICHHSI aJipe-
HaJIHY 32 IPUCYTHOCTI TOCIIITHOTO 3pa3Ka BiTHOCHO
KOHTPOJIBHOI Ipoow (03 TOCTiAHOTO Mpemnapara) mpu
JIOBXUHI XBuil 347 HM.

3nparaicte EITJI Bumanstu H,0, OLIIHIOBAJIX 3a
PeaKIi€ero NepeKucy BOTHIO 3 MOJTIOIaTOM aMOHII0, B
pe3ynbTari SKoi yTBOPIOEThCS CTIMKMI 3a0apBiIeHUH
KoMILIekc. Peakmiro iHimiroBanu gomaBanusM 0,1 mi
3pas3ka 10 2 MJ po3uuHy nepekucy BoaHo (0,03%) i
3ynuHsIH yepe3 10 XB nogaBanHsaM 1 M MomiGaaty
amoHito (4%). [HTEeHCHBHICTh MOTIIMHAHHS BUMIPIOBAJIH
Ha CHEeKTpOoQOTOMETpi Mpu HOBXUHI XBHIi 410 HM
BiTHOCHO KOHTPOJILHOI IPoOH, B SIKili 3aMicTh TOCITi-
JUKyBaHOTO 3paska Oyna Boga [ 10]. Pesynsraru npen-
CTaBJICHO SIK CITIBBIIHOIIEHHS aKTUBHOCTI 10 KOHIIEHT-
pauii 6inka B 3pa3Kax.

st craTrucTHYHOT 00pOOKHU Pe3ynbTariB 3acTOCy-
Banu naket «Statgraphics Plus version 2.1 for Win-
dows» («Manugisticy», CI11A). Bci BumiproBanHs aHTH-
OKCHUIAHTHHUX MapaMeTPiB AJsl KOKHOTO 3pa3Ka BUKO-
HyBaJics Tpudi. [laHi npeaCcTaBIsIIN SIK CEPEIHE IS
BCIX JIOCHIPKEHUX [UIALIEHT + CTAaHIapTHE BIIXUIICHHS,
aHaJIi3yBaJH 3a OTIOMOT OO IAPHOTO t-TECTY 3 METOIO
BHABJIIEHHS PI3HHULI MIXK €KCTPAKTaMH, OTPUMaHUMH Y
pizHuit croci6. BiaMiHHOCTI BBa)all CTATHCTUYHO
3HaYyMHe pu p < 0,05.

Pe3yabTatu Ta 00roBOpeHHA

JIns1 OLIHKY aHTHOKCHIAHTHOT aKTUBHOCTI JTOCIIi-
JOKYBaHUX 3pa3KiB BUKOPHUCTOBYBAIH KOMILIEKCHHN
IiX1]T, SIKUH TO3BOJISIE BpaXyBaTh BHECOK aHTHOKCH-
JAHTHUX [IEHTPIB Pi3HOTO MMOXOKSHHS.

1. Hegepmenmamugni anmuoxcuoanmui éiac-
mueocmi EI1JI. ®enonbHi cionyku (Bitamin E, y6i-
XIHOHH, TpHUnTo(aH, THPO3HH, (HeHIaANaHIH) MOXKYTh
0e3rnocepe/IHbO0 BHOCHTH BKIIAJ Y aHTHOKCHUIAHTHY
JIITO SIK «TIEPEXOTLTIOBAYI» BUTHHUX pagukatis [12, 34].
3aranpHU BMICT ()EHONIB y EKCTPAKTaX, OTPUMAHUX
AK IIUBIXOM 1 2-TOAMHHOT €KCTIO3MITIT, TaK 1 YIIBTPa3BYKY,
31 CBIKOOTPUMAHMX Ta KPIOKOHCEPBOBAHUX ILIALICHT
3HaYyIle He BiApi3HABCS (Tadm. 1).

OTpumaHni AaHi N1 €KCTPAKTIB CIIBHNAJAIOTH i3
MOKa3HUKaMH 1X OKpeMuX ¢pakiiid. CTaTHCTHYHO 3HA-
YyI101 BIIMIHHOCTI Mi’K BMiCTOM ()€HOJIB Y OKPEMHUX
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stopped in 10 min by adding ammonium molybdate
(4%). Intensity of absorbance was measured spectro-
photometrically at 410 nm against the control, in which
experimental sample was replaced by water [8]. The
results are presented as activity vs. protein concentra-
tion ratio.

Statistical analysis was carried out using Statgra-
phics Plus version 2.1 for Windows (Manugistic, USA).
All the values of antioxidant activity for each placenta
were analyzed in triplicate set. The data were presen-
ted as mean for all examined placentas + standard
deviation and analyzed by paired t-test to find out a
difference between sample means. Values with
P < 0.05 were considered significant.

Results and discussion

A combined approach was chosen in order to eva-
luate antioxidant activity of experimental samples in
order to estimate the contribution of different anti-
oxidant centers.

1. HPE non-enzymatic antioxidant properties.
Phenolic compounds (vitamin E, ubichinons, tryptophan,
tyrosin, phenylalanine) may contribute directly to anti-
oxidative action by scavenging free radicals [10, 34].
The values of total phenolic content in the extracts
obtained either by 12-hr-long exposure or using ultra-
sound derived both from fresh and cryopreserved pla-
centas did not differ significantly (Table 1).

Data obtained for extracts match with those for
their individual fractions. There was no significant
difference between phenols content values in individual
fractions in all the experimental samples (Fig. 1).

Reducing power, stipulated with the substance ability
to donate electrons, appears to be one of the main
antioxidant characteristics of bioactive substances.
One of the methods for reducing activity assessment
is based on analyzing substance capacity to reduce

Tabnuus 1. 3aranbHui BMICT heHonbHMX cnonyk y EMJ1
Table 1. Total phenolic compounds content in HPE

3aranbHuii BMiCT heHOTIB, EKB.
3pasok EMNN MM ranosoi kucnotu
HPE sample Total phenolic compounds
content, eq. mM of galic acid
EMNN
HPE 0,78+0,60
. 0,58+0,33
f+us
EMN
HPE: 0,70+0,42
EHPJE“:;V: 0,61+0,31
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0,25

02172 4

0,15 A

0,1 A

0,05 -

3aranbHuii BMIiCT cpeHoniB, ekB.MM ranieBoi kucrnotu
Total content of phenols, eq. mM of halic acid

>150 k[a
>150 kDa

60 kla
60 kDa

16 k[a
16 kDa

12 ka
12 kDa

<4 k[la
<4 kDa

Puc. 1. Bnnue kpiokoHcepBYyBaHHS Ta ynbTpa3BYKOBUX
KONMBaHb Ha BMICT (PEHONMbHUX CMONYK B OKpEMUX dopak-
wisx is EAN, (1), ENNA . (2); ENA(3); ENOA, , (4).

Fig. 1. Effect of cryopreservation and ultrasound treatment
on total phenolic compound content in individual fractions
of HPE, (1); HPE,  (2); HPE_(3); HPE_, . (4).

f+us (

(dpakIisIx JOCTIKYBaHUX 3pa3KiB HE CIIOCTEPIraIocst
(puc. 1).

BaximBuM napaMeTpoMm OIiHKH aHTHOKCHJIAHTHUX
BJIACTHBOCTEH O10JIOTTYHUX PEYOBUH € TX BITHOBIIIO-
BaJbHA aKTUBHICTH, 0OYMOBIIEHA 1X 3JIaTHICTIO OyTH
JIOHOpaMHU eNeKTpoHiB. OIUH 13 METO/IIB OI[IHKH TaKo1
AKTHBHOCTI NOB’SI3aHMUH 13 BIACTUBICTIO PEUYOBUH
BiJTHOBJIFOBATH TPUBAIEHTHE 3aJ1i30. Bimomo, 1110 anTH-
OKCHU/IAHTHU, aKTHBHICTh SKUX MOXXHA OI[IHUTH I[UM
METOIOM, — L€ PEYOBUHH 3 HU3bKHMHU MOJIEKYIISP-
HUMH Macam¥ (ceuoBa Ta acKopOiHOBa KHCIIOTa, de-
HOJIbHI CIIOJYKH 1 T. T1.) Ta BUCOKHM OKHCIIOBAJIHHO-
BiTHOBITIOBJIBHHUM TOTEHITianoM [5]. HuzpkoTemme-
paTypHe 30epiraHHs 3MEHITYBaIO JaHy aKTUBHICTH
He3aJIe)XHO BiJ croco0y OTpHUMaHHSA €KCTPaKTy
(EILT > EIUI , p = 0,04; ETIUT > EIUL . p =
0,0003). O6po6pl<a TOMOTEHATIB IJIaLlEHTH yIbTpa3By-
KOBHMMHU XBUIJISIMH HE TIPU3BO/IIJIA IO CTATUCTUYHO 3HA-
4yI0i BiMiHHOCTI 3aJ1i30BiTHOBIFOBAJILHOT aKTHBHOC-
Ti eKCTPAKTIB MOPIiBHAHO 3 12-TOAMHHOIO €KCIIO3ULIIEIO
(puc. 2). Ananis ¢gpaxuiit EIJI, orpumanux micis 3a-
CTOCYBaHHS yJIBTPa3BYKY, TIOKa3aB CTATUCTHYHO 3HA-
Yyl 3MiHHU 3aT130Bi THOBITIOBATHHOT aKTHBHOCTI JIMTIIC
y dpakmisx i3 M. M. >150 x/la (puc. 3).

OpHi€0 3 OCHOBHUX JIAHOK aHTHOKCHIAAHTHOTO
3aXUCTy O10JIOTIYHUX MaKPOMOJIEKYN y BHYTPIIIHbO-
KITITHHHOMY CEPEIOBHIII € XeJaTHI CIOIyKH, SKi
3B’SI3YIOTh 10HM METajiB 3MiHHOI BaJCHTHOCTI Ta
3ano0iraroTb TUM CaMUM iX y4acTi y peakiii po3kia-
JaHHSA MEpPeKUCy 3 yTBOPEHHSM TiAPOKCUIBHOTO
panukana [8].
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Fig. 2. HPE ferric reducing activity; * — significant difference
(p <0.05).

ferric ion. Antioxidants which assessed by this method
are known to be mainly the substances of low-mole-
cular masses (uric acid, ascorbic acid, phenolic com-
pounds, efc.) and to possess a high redox potential [2].
Low temperature storage has resulted in lowering of
such an ability regardless of the way of extract
obtaining (HPE, >HPE , p = 0,04; HPE, > HPE

ctus’

o
©

0,8 1

47
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0.4

0,3 1

0,2 1

0,1 1

Ferric reducing activity, eq. mM of ascorbate

3anisoBigHoOBMIOBaNbHa akTUBHICTb, ekB. MM ackopbaty

>150 kda 60 kfa 16 kda 12 ka
>150kDa 60 kDa 16kDa 12 kDa
Puc. 3. 3ani3oBigHoBnoBanbHa akTUBHICTb OKpeMunx dopak-
win i3 EM (1), ENN,, . (2); ENA(3); EMN (4); * -
3Havywwi BigMiHHOCTI (p < 0,05).

Fig. 3. Ferric reducing activity of individual fractions of HPE,
(1), HPE,, . (2); HPE_(3); HPE_, . (4); * — significant differ-
ences (p < 0.05).

<4 xQla
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Kp+y3

ctus

npo6nemMbl KpMOO6MONOrMM U KpPUOMeAULIMHbDI
problems of cryobiology and cryomedicine

Tom/volume 25, Ne/issue 3, 2015



[Toka3zano, 110 BCi eKCIEPUMEHTAIbHI 3pa3Ku He
BUSIBUIN X€JIaTyl0401 akTUBHOCTI. Panimie Hamu Oyio
BCTAHOBJICHO, LI0 €KCTPAKTH, OTPUMaHi 3 IJIALCHT
cTpokoM recraiii 40 THXXHIB, Ha BiJIMiHY BiJl TUTAIIEHT
31 cTpoKoM recrartii 38 THKHIB (3aIIaHOBaHUH KecapiB
PO3THH) HE XapaKTEepPHU3YIOTbCA XEJIaTyI0uOr0 aKTHB-
HICTIO, TII0 MOXE OYyTH ITOB’S3aHO 3 HAKOITHMYCHHSIM
BUTPHUX paJIMKaJIiB y IJIAIEHT] MPOTATOM BariTHOCTI
[25]. Takum ymuHOM, 3MiHA CTIOCOOY OTPUMAHHS €KC-
TPaKTiB HE BILIMBAJA HA IAHWI MTOKA3HUK, 1110, HA HAIII
MoIIsia, 00yMOBJIEHO SKICTIO Ta BIACTUBOCTSAMH CaMoi
TUTAIICHTH.

Binomo, mo ABTS"-paaukan 31aTHUE BCTymaTu
10 peakiii i3 OUIBIIICTIO aHTHOKCUIAHTIB, Y TOMY
YUCIIi 3 TiOJIaMHU, aCKOPOIHOBOIO KUCIIOTOI0, CEYOBOIO
KHCIIOTOI0, heHonaMu. Y pe3ylbrari Takoi peakuii Oa-
kuTHUE ABTS-pannukan 3HOBY IEpETBOPIOETHCS Ha
3HeOapBIIeHY HeUTpanpHy hopmy [31, 32].

Panimme Hamu OyI10 TOKa3aHO, 10 KIHETUKH BiTHOB-
nenHs ABTS'-pagukana excrpakTaMu 3 TUIANCHT
40 TIXHIB recTartii, OTpIMaHIMH ITUTSTXOM 1 2-TOTUHHOT
eKCTIO3UIIii 3 (Di310JI0TTIHUM PO3UYMHOM, MAIOTh TIEPEXiT
i3 MiHIMyMOM y norrHaHHi ipu 10 ¢ Ta moxanbIM
YacCTKOBUM BiJHOBJICHHSM IOIJIMHAHHS paluKana
(puc. 4) [25]. Ilpu uboMy y NESKUX BHITaIKaxX CIOC-
TepiraeThCs MOBHA BTpaTa €KCTPAKTAMH aKTHBHOCTI
noBUIbHUX LEHTpiB (puc. 4). Takuii mepexin mu
OB’ AI3YEMO 3 IPOTIKaHHSAM 00OPOTHHUX MEPEXPECHUX
peaxkiiiii. 3acToCyBaHHS YJIETPa3ByKOBHUX KOJTMBAHb HE
BIUIMBAJIO Ha IIeH e(heKT.

BpaxoBytouw, 110 B yCix BUIAIKaxX KiHETHKA HE-
tpamizanii ABTS -paaukaia Bxirodae 18i aszu, 6yio
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Puc. 4. MNpuknagu kiHeTuk BigHOBNeHHA ABTS*-paankana
EMJ_: 1 — novatkoBui posumH ABTS*-pagukana; 2, 3 —
EMN .

Fig. 4. Typical kinetics of ABTS*-radical reduction by HPE
1 —initial ABTS"* radical solution; 2, 3 — HPE..

I'IpO6J'IeMbI KpI/I06I/IO.I10FI/II/| N KpnomeaununHbl

problems of cryobiology and cryomedicine
Tom/volume 25, Ne/issue 3, 2015

p =0,0003). Treatment of placenta homogenate with
ultrasonic waves did not lead to the statistically sig-
nificant difference in ferric reducing activity comparing
with 12-hr-long exposure (Fig. 2). Analysis of HPE
fraction, obtained after ultrasound treatment, showed
the statistically significant differences in ferric reducing
activity only in the fractions with m.m. > 150 kDa
(Fig. 3).

One of the main antioxidant protection mechanisms
of biological macromolecules in extracellular medium
is provided by chelating compounds, binding transition
metal ions and preventing their participation in peroxide
decomposition reactions with production of hydroxyl
radicals [5].

All the experimental samples did not manifest a
chelating ability. Previously it has been revealed that
extracts derived from placentas at 40 weeks of
gestation did not possess such activity in comparison
with those of 38 weeks (scheduled Cesarean section).
This fact may be associated with free radical accu-
mulation in placenta during pregnancy [25]. Thus the
change of extract obtaining technique did not affect
their chelating ability, we suppose it to be stipulated
with the placenta quality.

The ABTS" radical is known to react with most
antioxidants including thiols, ascorbic acid, uric acid,
phenolics. During this reaction, the blue colored ABTS™
radical is converted back to its colorless neutral form
[31,32].

Previously we have shown that profile of kinetic of
ABTS" radical reduction by the extracts derived from
placentae of 40 weeks of gestation obtained by 12-hr-
long exposure has an overshooting with a minimum in
absorbance at 10 sec followed by a partial recovery
of the radical absorbance (Fig. 4) [25]. Moreover, in
some cases the severe loss of slow scavenging centers
activity was indicated (Fig. 4). The observed over-
shooting may be explained with the occurrence of
reversible cross-combination reactions. Ultrasound
application did not influence the phenomenon.

Taking into account that in all the cases the ABTS*
neutralization kinetic included two phases, the activity
of both rapid and slow reducing centers have been
assessed. The activity values for slow reducing ABTS*
radical centers did not differ significantly for HPEs
obtained in different ways. Here, the application of
ultrasound for obtaining the extracts have resulted in
lowering of both activity of rapid reducing ABTS*
radical centers and total antiradical activity (Table 2).

It has been established that the most HPE fractions
possessed antiradical activity, they contained both rapid
and slow reducing centers (Fig. 5, 6). The character
of antiradical activity alterations of rapid reducing
centers differed depending on fractions (Fig. 5). The
results obtained for individual fractions concerning
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Puc. 5. AHTupagukanbHa akTUBHICTb LIBWUAKOBIAHOBIIO-
BanbHUX LEeHTPiB okpemux dopakuin i3 EMN  (1); EI'IJ'ICB+y3
(2); EI'IJ'lKp 3); EI'IJ'lKp+y3 (4); * — 3Havywi BigMiHHOCTI (p <
0,05).

Fig. 5. Antiradical activity of rapid reducing centers of indi-
vidual fractions of HPE, (1); HPE,, _ (2); HPE_ (3); HPE
(4); * — significant differences (p < 0.05).

ctus

MPOBEACHO OIIHKY aKTUBHOCTI SIK IIBUIKO-, TaK 1
MTOBUTHLHOBITHOBITFOBAJILHUX IIEHTPIB. 3HAYCHHS aKTHB-
HOCTI MOBiNBHOBITHOBIIOBANBHUX ABTS -pamukan
[IEHTPiB 3HaUYIIe He Biapi3HsaroThes st EILI, orpu-
MaHUX y pizHuil croci6. [Ipu poMy 3acTOCyBaHHS
YIBTPA3BYKY IS OJIEPIKaHHS €KCTpaK-
TiB IPU3BOJIUIIO IO CTATUCTHYHO MEH-
KX 3HAYEHb aKTHMBHOCTI IIBUIKOBII-
HoBmoBanbHUX ABTS -pagukan — neHT-
piB Ta 3arainbHOi aHTHPAIUKAIBHOI
aKTUBHOCTI (Tabm. 2).

BcranoBneno, mo mis OLIBIIOCTI

Puc. 6. AHTupagukanbHa akTMBHICTb MOBINbHOBIOHOBO-
BanbHUX LEHTPIB okpemMux cbpakuin is EMN_ (1); EMJ
(2); ENN (3); ENN

0,05).

Fig. 6. Antiradical activity of slow reducing centers of indi-
vidual fractions of HPE, (1); HPE,,  (2); HPE_ (3); HPE
(4); * - significant differences (p < 0.05).

cB+y3

(4); * — 3navywwi BigMiHHOCTI (p <

Kp+y3

ctus

activity of slow reducing centers match with the data
for whole extracts. There were no statistical significant
changes of this parameter in fractions, except for the
HPE, _ fraction with m. m. <4 kDa in comparison
with HPE_(Fig. 6).

Tabnuua 2. AHTUpaaWKanbHa akTUBHICTb €KCTPAKTIB, OTPUMaHMX 3i CBiKOT
Ta KPIOKOHCEPBOBAHOI NMALEHTU LUMSXOM eKCno3uLii 3 gisionoriyHum

pO34vHOM abo Aii ynbTpasByKOBMX KOMMBaHb

Table 2. Antiradical activity of extracts from fresh and cryopreserved
placenta obtained with physiological solution or ultrasound treatment

¢pakuit EIIJI BnactuBa aHTUpaIu- ArmericTs AcrmeHicTs
KaJlbHa aKTHUBHICTh, BOHH MICTSTh 5K WM aKo- MOBiNbHO- aHTfa;a’xgina
. . . . 3pasok EMJI BiAHOBIOBANbHUX BiAHOBMIOBANbHUX pan 9
IIBUKO-, TaK 1 TOBUTLHOBITHOBITIOBAJTbHI HPE sample LeHTPis, % LeHTPis, % TaréTTIBHItQTba_/o |
1 Activity of rapid Activity of slow otal antiradica
HeHTpH (pHC' 5’ 6) XapaK.Tep SMIH reducing centers, % | reducing centers, % activity, %
AHTUPATUKATHHOI AaKTUBHOCTI IITBUIKO-
BITHOBJIIOBAIBHUX NICHTPIB Y PI3HUX El’; 38,10+6,17 25,45+8,51 63,55+ 13,66
¢pakuisx OyB HeOIHAKOBUN (AUB. '
uc. 5). PesynpraTn, oTpuMaHi ais
P ) Yy » OTP AU Enn.., 28,68+9,49* 28,58+ 10,64 57,18+15,22*
OKpeMuXx (hpakLiii CTOCOBHO aKTUBHOCTI HPE,. .
MOBUIBHOBITHOBIFOBaJLHUX IIEHTPIB, o
Y3TOMKYIOTBCS 3 JaHUMH JUSL €KC- LipE” 38,20+ 15,38 28,93+12,8 63,13+16,26
TpakTiB. CTaTUCTUYHO 3HAYYIIUX 3MiH
IBOTO MTOKAa3HUKA Y (DPaKIisTX HE BUSIB- EMn,.s 23,28 +8,19 29,05+11,65 52,33+18,32"
JICHO, 3HAYYIIC BIAPI3HSIHCS JIUIIEC

3HAYEeHHS [IHOTO MOKa3HUKa y ¢pakmii
<4 x/la 3 EIUI | iy nopisusino 3 EILUT
(muB. puc. 6).

Mpumitka: * # — cTaTUCTMYHO 3HaYyLi BiAMIHHOCTI nopisHaHo 3 EMJ1 Ta EI'IﬂKp

BignosigHo, p < 0,05.

Note: * # — statistically significant differences in comparison with HPE, and HPE_

correspondingly, p < 0.05.
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Tabnuusa 3. CynepokcuaancmyTasHa akTUBHICTb (04./XB Ha
mr 6inka) EMJT ta dpakuii 3 m.m ~130 ka

Table 3. Superoxide dismutase activity (unit/min per mg of
protein) in HPE and fraction with mm ~130 kDa

3pasok EMJI 3aranbHuUil eKCTpakT dpakuia ~ 130 kfa

HPE sample Total extract Fraction of ~130 kDA
E::,Jg: 3,61+0,42 3,42+0,49
EE,E:{*:: 3,19+0,29 3,30+0,29
E'”P’Ezn 3,11+0,61 3,43+0,53
En”z’i‘uV: 3,86+1,02 2,74 +0,78

2. PepmeHmamugHa AHMUOKCUOAHMHA AKINUB-
nicme EITJI. Bigomo, 1110 OCHOBHOIO JaHKOI aHTHU-
OKCHIaHTHOTO 3aXHCTY Y BHYTPITHHOKIII THHHOMY Ce-
penoBuini € ¢hepMEHTATUBHI aHTUOKCUIAHTH, SKI
MaloTh BHCOKY crenugignicTs aii, 3okpema CO/J i
Karana3a. 3a BenmnuuHo aktuBHOCTI CO/l (pasom i3
KaTrajas3or, AKa iHakTuBye Bxke mpomykT mii COJM —
H,0,) MoxHa 3poOHTH BUCHOBOK ITPO aHTHOKCHIAHT-
HUI CTaTyc eKCTPAKTiB, TKAHUHM 200 OpraHi3My B Li-
nomy. Benmnunna axrusnocti COJ] xapakrepusye ii 31at-
HICTh YTHJII3yBaTH CYNepOKCHIHI paaukau [16, 33].

Merton, sSiIKuii 3aCTOCOBYBaJIM Y POOOTi, JO3BOJISIE
BU3HAYUTH cymapHy aktuBHicTb CO/] 3pa3ka. 3HadeH-
Hs aktuBHOCTI COJ] st Beix gocmimkenux EITJI e
May 3Hadymoi pizHumi (Tadm. 3). Pesynsrarn BUB-
yeHHs aktruBHOCTI CO/l y pi3HUX (paKIisx, OTpUMaHUX
METOJIOM Treib-XpoMartorpadii, mokazamu, o Hai-
Oinmpmuii BKIAJ y CyMapHY aKTHBHICTh BHOCHTH
no3axmitaaHa COJI-3 (M. M. 132 k/la).

Bimomo, 10 o/1Hi€0 3 OCHOBHUX (DYHKIIIN KaTala3u
€ 3HEUTKO/KCHHSI IEPOKCHTY BOIHIO [ 16]. AHami3yroun
MOKA3HUKHU KaTaJla3HOi aKTUBHOCTI, OyJI0 BCTAHOBJIEHO,
110 3HAYYIIO0 HUKYi 3HAYEHHS KaTajaa3Hol akTHBHOCTI
CTHOCTEpiraimcs JuIle Y pa3i OTpUMaHHS eKCTPAKTiB
31 CBKOBHAICHO] IUTALIGHTH IIPU 3aCTOCYBaHHI yIBTpa-
3BYKOBHX KonMBaHb 1opiBHsaHO 3 EIII  (tabm. 4).
3HavueHHA KaTajla3HOl aKTUBHOCTI Ans ¢pakimii
> 150 x/la 3 ycix mocmimkenux EILJI BiamoBimamTh
JAHUM, OTPUMAHUM JUISI ITBHOTO EKCTPAKTY.

Taxum YnHOM, HU3BKOTEMIIEpaTypHE 30epiraHHs
TUTAIEHTH HE PU3BOAMIIO JI0 3HAYHUX 3MIH aHTHOKCH-
nmanTHux nokasHukis EITJI, a 3sMeHIIIeHHS 3aJ1130B11HOB-
JFOBANBHOT aKTUBHOCTI LTBHUX EKCTPAKTIB MOXKE Oy TH
OB’ 13aHO 3 KPiOAECTPYKLIEI HU3bKOMOJIEKYIIPHUX
AHTHOKCHJAHTIB y MpoLeci 30epiraHHs.

Binomo, 110 yapTpa3ByK BUSBISIE €)EKT CTEPHITi-
3aii, 10 € Ay>Ke BaXXIMBUM IIPH OTPUMaHHI (hapMaries-
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2. HPE enzymatic activity. Enzymatic antioxidants
in particular SOD and catalase are known to have a
high specificity of action and to be the main link of
antioxidant protection in intracellular medium. Ana-
lyzing SOD activity (together with the one of catalase,
which inactivates the product of SOD reaction —
H,0,) the antioxidant status of extracts, tissue or the
whole organism may be assessed. The SOD activity
value characterizes its ability to utilize a superoxide
radical [16, 33].

The method which has been used in the research
allows determining total SOD activity of the sample.
SOD activity values for all the examined HPE did not
differ significantly (Table 3). Studying SOD activity in
different fractions, obtained using gel-chromatography
method, have revealed the major contribution of extra-
cellular SOD-3 (m. m. 132 kDa).

The main catalase function is known to be hydrogen
peroxide decomposition [ 16]. The analysis of catalase
activity have indicated the significantly lower values
of such an activity for the extracts obtained from fresh
placenta with ultrasound treatment in comparison with
HPE, (Table 4).

Thus placenta low temperature storage did not lead
to significant changes of HPE antioxidant properties.
Also lowering of ferric reducing activity of the extracts
might be associated with cryodestruction of low
molecular mass antioxidants during storage.

Ultrasound is known to provide a sterilizing effect,
which is very important when obtaining pharma-
ceuticals. Previously it has been shown that in some
cases ultrasound can improve the extraction of intra-
cellular substances from plant material and increase
antioxidant activity of samples. Moreover, such para-
meters as vibration frequency and duration of ultrasonic
treatment is of great importance. This effect may be

Tabnuusa 4. KatanasHa aktvBHicTb (MKM/xB Ha Mr Ginka) EMJ1
Table 4. Catalase activity (uUM/min per mg of protein) of HPE

3pa3sok EMJI KaTanasHa akTUBHICTb
HPE sample Catalase activity
E_,Lgf 3,13+0,03
,EJ_,I,J;V 2,42+0,24%
E—inPJ;Zp 3,4+0,4
EHH*F’*V’ 3,77+0,7
Mpumitka: * — CTaTUCTUYHO 3HAYYLLi BiAMIHHOCTI MOPIBHAHO 3

ENA_, p<0,05.

Note: * — statistically significant differences in comparison with
HPE, p<0.05.
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TUYHUX Npenaparis. Panime Oyno mokaszaHo, o y
JesIKUX BUMAAKax yIbTPa3ByK MOXKE IMOKpAIlyBaTH
EKCTPAKIiIO BHYTPIIIHHOKIITHHHUX PEYOBHH 13 POCIIHH-
HUX MaTtepialiB Ta MiABHUILYBATH aHTUOKCHAAHTHY
AKTHUBHICTh OTPUMaHHX 32 HOTO JIOTIOMOTOI0 3pa3KiB.
[pu iboMy BETUKOTO 3HAYEHHS HAOYyBAIOTh TaKi Mapa-
METpH, K 9aCTOTa KOJIMBAHb Ta 4ac 00pPOOKH yiIbTpa-
3BYKOBHMH XBWJISIMH. MOXIIHBO, 110 Takuil eexT
OB’ si3aHui 13 eHOMeHOM Kasitarii [7, 9], ska y
BOJHUX PO3YMHAX CIIPUIMHSIE TCHEPAITiI0 aTOMIB BOJI-
HIO Ta TIAPOKCUIILHOTO paiuKaa, ki MOXYTh PEKOM-
OiHyBaTH 3 yTBOPEHHSM BOJHIO Ta IEPOKCHIY BOAHIO
abo pearyBaTH 3 peUOBHHAMH Y ra3oBiii ¢a3i Ha Mexi
ra3-pizuHa abo y 00’emi po3uuny [23, 24]. bepyuu no
yBard BUIIe3a3Ha4yeHi (aKTh, MOXKHA MPUITYCTUTH, 1110
HEe3HauHe 3HWKEHHsS He(epMEeHTaTUBHOI aHTHOKCH-
nmanTHOi Ta kKatanaszHoi aktuBHocTi EILJI Ta 1x dpakmin
MIPH 3aCTOCYBAaHHI YABTPAa3BYKOBUX KOJIUBAHb MOXKE
OyTr 00yMOBJICHE YTBOPECHHSIM BUIBHHUX PaTUKaIiB 13
MTOJAIBINION0 1X HEHTpami3amiero aHTHOKCHIAHTaAMHU
mwianenT. OmHaK CiIij] 3a3Ha4nTH, 1110 aHTHOKCHIAHT-
Ha aKTUBHICTh Y TaKUX €KCTPAKTAaX 3aJIMIIA€ThCS Ha
BHCOKOMY piBHIi. Pesynsraru nocmimkenns ¢paxuii 3
M. M. 12 x/1a (EILI T2 EHHWW) 10210 36§p§m§HHﬂ
BCiX BUBYCHMX AHTUOKCHIAHTHHX ITapaMeTpiB 1 MiABU-
LICHHS aHTUPAAUKATBHOI aKTUBHOCTI ILIBUIKOBITHOB-
moBanbHUX ABTS -paaukain — 1ieHTpiB € qyxKe Baro-
Mumu. Panime Hamu Oyno mokasaHo, IO caMe L
(dpakiiis HaiO1IbII e()EeKTUBHA Y MONEPEHKEHHI OKCH-
JATUBHOTO CTPECY €PUTPOLINTIB, BUKIUKAHOTO HITPH-
TOM Hatpito [26].

BucHoBkH

BcranoBneno, mio 36epiraHHs mianeHTd TpU
—196°C poTtsrom 6 MicAIiB HE MPUBOAMIIO 0 3HAYHUX
3MiH aHTHOKcUAaHTHOT akTuBHOCTI EITJL. ITpn nopis-
HSTHHI IBOX CIIOCO0iB OTPUMAaHHS eKCTPAKTiB BCTAHOB-
JICHO, IO YNBTPa3ByKOBi KOIMBAaHHS € €()EKTUBHUMHU
1u1s1 30epeKeHHs SIK HeepMEHTaTUBHUX, TaK 1 ¢ep-
MEHTATUBHUX AHTUOKCHUJIAHTHHUX BJIACTUBOCTEH
eKkcTpakTiB. He3HauHe 3HIKEHHS aHTHOKCHIAHTHOL
AKTUBHOCTI €KCTPAKTiB, OTPUMAHHX 13 3aCTOCYBaHHAM
VIIBTPa3BYKy, a TaKOX ix (paxiriif, Moxxke OyTH I0-
B’s13aHE 3 YTBOPCHHSIM BITLHUX paauKaliiB abo Hemxoc-
TaTHIM 9acOM eKCTparyBaHHS IPU BUKOPUCTAHHI
YIABTPa3BYKY.

NMitepatypa

1. AkonsiH B.B., Epwos KO.A. YneTpasByk B MeguuuHe, BeTe-
puHapuu 1 aKcnepuMmeHTanbHoW 6uonorum. — M.: MI'TY
um. H.3. baymana, 2005. — 224 c.

2. l'epacumos [O.B., CyykoBa E.[1. TeopeTnyeckme OCHOBbI
NpUMEHeHNs yneTpasByka Ans o6paboTku nuLLieBbIX CUCTEM
C uenblo perynupoBaHus copepxaHus Buonornyecku
aKTMBHbIX kKOMNoHeHToB // Hayu. xxypHan HNY UTMO. Cepus
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related to the cavitation phenomenon [4, 7], causing
the generation of hydrogen atoms and hydroxyl radicals
in aqueous solutions, which in their turn can either
recombine to form hydrogen and hydrogen peroxide
or react with substances in the gas phase on the gas-
liquid interface or in the solution bulk [23, 24]. Taking
into account all above said it can be assumed that a
slight decrease both of non-enzymatic antioxidant
activity and catalase activity of HPE and their factions
after ultrasound treatment may be associated with the
generation of free radicals with their following deacti-
vation by placenta antioxidants. However, it should be
mentioned that antioxidant activity in this extracts is
kept at high level. The results of the studying the
fraction of 12 kDa (HPE, and HPE, ) concerning
preservation of all the studied antioxidant properties
and increase of antiradical activity of rapid reducing
ABTS radical centers is of great importance. We have
previously shown that this fraction was the most
effective in preventing nitrite-induced oxidative stress
in erythrocytes [26].

Conclusions

Placenta storage at —196°C during 6 months did
not lead to significant changes in HPE antioxidant
activity. When comparing two methods of extracts
obtaining it has been shown that an ultrasound treat-
ment has been shown to be effective when preserving
both non-enzymatic and enzymatic antioxidant proper-
ties of the extracts. The slight decrease in extracts
antioxidant activity obtained using ultrasound as well
as their fractions may be associated either with the
free radicals generation or insufficient extraction time
during ultrasound treatment.
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