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Meronom DIIP uccnenoBany peakiuy OKUCICHHS-BOCCTAaHOBJICHHS CTaOMIIBHOTO HUTpOKCcHiIbHOTO paaukaia TEMITIOH Boauo-
COJICBBIMH DKCTPAKTaMH TUIALICHTHI YETIOBEKA B 3aBUCHMOCTH OT TEMIICPATyphl XPaHCHHUS TKAHH TUIALICHTHI U BPEMEHH SKCTParupOBaHUs.
[TokazaHo, 4To yBeNMMYEHNE BPEMEHH SKCTPAarupOBaHUS C 2-X 10 12-TH 4acoB, a TaKXKe XpaHEHUE TKaHH IUTaleHTsI pu —20°C B TeueHne
Mecsilia MPUBOANT K CHIYKCHHUIO aKTUBHOCTH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHOTO MPOIIECcCa B 9KCTPAKTAX. 3aMOpPaKUBAHUE TKAHU
wianeHTsl 10 —196°C He BBI3BIBAJIO CYIIECTBEHHBIX M3MEHEHUI OKMCIHTENbHO-BOCCTAHOBUTEIBLHON aKTHBHOCTH IKCTPAKTOB IO
CPaBHEHUIO C IKCTPAKTAMH U3 HATHBHOM IUTAIICHTHL. Pe3ybTaThl cciaeqoBaHuil 0EI0K-HYKICOTHIHOTO COCTaBa MOIyYaeMbIX BOTHO-
COJICBBIX DKCTPAKTOB CBUACTEIBCTBYIOT O TOM, UTO O0JIee BEICOKOI BOCCTAaHOBHTEIBHOM aKTUBHOCTHIO 110 oTHOMeHHI0 K TEMITOHy
00J1a1a10T BEICOKOMOJICKYJISIPHBIE ()parMeHTHI IKCTPAKTOB.

Knioueesvie cnoea: >KCTpakThl TUIALICHTHI YesoBeka, JIIP criMHOBBIX 30HA0B, 3aMOpa)KuBaHue, OEIOK-HYKICOTUIHBIA COCTaB,
OKHUCITHTENbHO-BOCCTAHOBHTEIILHBIC PEAKIIHH.

Metonom EINP nmocmimkyBanu peakiuii OKHCICHHSI-BIAHOBICHHS CTa0IBbHOTO HiTpokcmibHOro panikaga TEMIIOH BoxHo-
COJIbOBUMH €KCTPAKTAMHU IUTALICHTH JIFOAUHH B 3QJICXKHOCTI BiJl TeMIIepaTypH 30€peeHHS TKAHUHHU TUIAIICHTH 1 Yacy eKCTparyBaHHs.
ITokazaHo, 1110 301IbIICHHS Yacy eKCTparyBaHHs 3 2-X 10 12-TH roauH, a TaK0X 30epeIKeHHS TKAHUHH M1aneHTH npu —20°C npoTsirom
MICSIISI TPU3BOAUTD 10 3HIKCHHS aKTUBHOCT1 OKUCITIOBAIILHO-B1THOBHOT'O IPOLIECY B EKCTPAKTAX. 3aMOPOKYBaHHS TKAHWHH IUTALCHTH
10 —196°C He BUKJIMKA€E CYyTTEBUX 3MiH OKUCIIOBAIBHO-BITHOBHOT aKTUBHOCTI €KCTPAKTIB y MOPIBHHIHHI 3 €KCTPAKTaMHU 3 HATUBHOT
IUTAlEHTH. Pe3ynbTatu H0CHTiHKEHb OITOK-HYKJICOTHIHOTO CKIaay OACPKAaHHX BOIHO-COJILOBHX CKCTPAKTIB CBiAYaTh Mpo Te, IO
O1IIbII BUCOKY BiHOBIIOKOUY akTHBHICTH BigHocHo TEMITIOHyY MaroTh BUCOKOMOJIEKYIISIpHI ()parMEHTH €KCTPAKTiB.

Knrwowuosi cnoea: excrpaktu 1ianeHTd noguHu, EIIP cniHOBHX 30HAIB, 3aMOPOXYBaHHS, O1TOK-HYKICOTHIHHUHA CKIIAI,
OKHCITIOBAITBHO-BITHOBHI PEaKIIii.

Using EPR method there were investigated redox reactions of stable TEMPON nitroxyl radical with human placenta aqueous-
saline extracts depending on placenta tissue storage temperature and extraction time. It was demonstrated, that with an increase in
extraction time from 2 to 12 hrs, as well as placenta tissue storage at —20°C for a month, there was a decrease in redox process activity
in extracts. Freezing of placenta tissue down to —196°C did not significantly affect redox activity of extracts in comparison with those
from native placenta. Investigation results of protein-nucleotide composition in the obtained aqueous-saline extracts testify to the fact,

that high-molecular extract fragments possess higher reductive activity in respect of TEMPON.
Key-words: human placenta extracts, EPR of spine probes, freezing, protein-nucleotide composition, redox reactions.

OkcrpakThl miareHTsl yenoseka (D11Y) mmpoko
MIPUMEHSIOTCA B KITMHUYECKOU [TPAKTUKE, BETEPUHAPUH,
KOCMETOJIOTHH, YTO OOYCIIOBICHO OOJIBIINM Pa3HO-
o0Opa3zueM OHMOJIOTHUYECKH aKTHUBHBIX BEIICCTB,
COJlepKalluXcs B IUIALIEHTE. YCTAHOBJIEHO, UTO
BogHO-coneBbie DIIY Ooratel pa3auyHbIMH OHO-
AKTUBHBIMH BEIIECTBaMHU, B YaCTHOCTH OeIKaMH,
nonunae3okcupudonykineorugamu (PDRN), PHK,
JHK, nentugamMu, aMAHOKUCIOTaMH, (pepMeHTaMH,
MHKpPOJIEMEHTaMU U T.1. [2, 14].

B coBpeMeHHOI uTepaType IO UCIOJIb30BAHUIO
ranieHTs! 1 O11Y nmpocnexxnBaroTes ABa HapaBIeHNS:
pacmmpenue chepbl MPAKTUISCKOr0 MPUMEHEHHS UX
OHMOJIOTMYECKOTO ISHCTBUS KaK HAa OPIaHU3M B IIEIIOM,

Human placenta extracts (HPEs) are widely applied
in clinical practice, veterinary, cosmetology, that is
stipulated by different biologically active substances,
placenta contains. Aqueous-saline HPEs were
established to be rich of biologically active substances
in particular, proteins, polydeoxyribonucleotides
(PDRN), RNA, DNA, peptides, aminoacids, enzymes,
microelements [12, 14].

Within current investigations on using placenta and
HPE the two directions have been traced: widening of
practical application field and therapeutic effect on both
whole organism and some organs and tissues;
identification of HPEs components, stipulating one or
another activity and a direct “target” of their biological
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TaK 1 Ha OT/ITHHBIE OPTaHbI ¥ TKAHW; HICHTH(PUKAITISI
komrioHeHToB D114, 00yciraBmuBarONnX Ty UIH HHYIO
AKTUBHOCTb, U HEMOCPEACTBEHHOW “MHUIICHU” UX
Oouosiornueckoro aeiicteus. [Ipu 3TOM BBISBICHO
penapaTuBHOE, NPOTUBOBOCHAIUTENbHOE, AHTHU-
OKCHUJIAHTHOE, aHTHTPOMOO3HOE, UMMYHOMO Y-
pyloliee ux BIusgHUE Ha opranusm [1, 7, 11, 16].

[ns ycnemHoro npakTUYeCKOTO MPUMEHEHUS
AKCTPAKTOB IUTAIIEHTHI HEOOXOUMO MCCIICIOBAHNE X
CTPYKTYPHO-(PYHKIIMOHAIBHBIX XapaKTEPUCTUK, YTO
Ba)KHO ITPH UCIIOJIb30BAHUH KPHOKOHCEPBUPOBAHHBIX
MpenapaToB IS BBEIABICHUS W MPEIOTBPAIICHUS
MMOBPEKTAIOIIETO JNEHCTBUS MPOIECCOB 3aMopa-
KUBAaHUSI-OTOTPEBA, IEJICHANPABICHHOTO Mmoadopa
KPUOIMPOTEKTOPHBIX TOOABOK M TeMIIEPaTYPHBIX
PEXXHUMOB, a TAKXKE JISI OLICHKU BIUSHUSI CTEPIIN3ALUN
Ha COXpaHEHHE UX OMOIOTUYECKOM aKTUBHOCTH |3, 4].

OnHa 13 TaKUX XapaKTEPUCTUK — OKUCIUTENBHO-
BOCCTAHOBHTEIbHAS aKTUBHOCTH (PEIOKC-CTaTyC)
MpenapaToB IUIALICHTHl. Y YUTHIBASI CIOXHBIM MOJU-
(hYHKITMOHATIEHBINA COCTAB TUTAIICHTHI, MOYKHO YTBEPXK-
IaTh, 9TO PEAaKIUH OKWCICHHUSI-BOCCTAHOBIICHUS
XapaKTEPHBI I dTOH OMOCHUCTEMBI.

YnoOHBIM afgeKBAaTHBIM, HEMHBA3UBHBIM JJIsI
OTICHKH PEJOKC-CTaTyca OMOIOTHIECKIX OOBEKTOB in
vitro u in vivo sasasercs meron IIIP ¢ ucmois-
30BaHHUEM CTAOMIBHBIX HUTPOKCHJIBHBIX PAIUKAIIOB [ 3,
10, 12].

U3BecTHO, YTO MOTEPs MapamMarHeTU3Ma CTaOuIIb-
HBIMU HUTPOKCUIILHBIMH PAJIUKaaMy (HUTPOKCHIIAMH )
B 0MO0OOBEKTaX MPOUCXOAUT MPEUMYIIECTBEHHO B
pe3ylbrare peakiiu BOCCTAaHOBIICHNS, 00YCIIOBIICHHON
JIByMsI OCHOBHBIMU MPUYHUHAMU: B3aUMOJCHCTBUEM C
BelecTBamMu, cofaepxkamumu SH-rpynmsl (amuHO-
KHUCIIOTHI, TICITUBI, OCITKH); B3aUMOACHCTBHEM C
3JIEKTPOH-TICPSHOCAIIIMMHA MeMOpaHamu [5].

IIpy 3TOM HUTPOKCHIBI BOCCTAHABIMBAIOTCS IO
COOTBETCTBYIOIIUX THIAPOKCUIAMUHOB C TOTEPEH
curtana JI1P. BocneacTBuu 3TH THAPOKCHIAMUHBI
MOTYT JIETKO OKHCIATHCS 10 HUTPOKCUIIOB C BOCCTa-
HoBlieHHeM curnaia DIIP.

N3ydenue mapaMeTpoB BOCCTAHOBIICHUS] HUTPO-
KCHJIOB B OHMOJOTHYECKHX 00BEeKTax (KOHCTAaHTHI
CKOPOCTEH, JIOKAJIN3aIU1 YIYACTKOB BOCCTAHOBJICHHS )
B 3aBHCHMOCTH OT IIPHPOJIEI OHOMaTepuaia, TeMIle-
paTypsl OmMpenenseT BO3MOKHOCTD HCITOIb30BaHUS
ATOTO SBJICHIS ¥ CTAOMIIBLHBIX PAIUKAIIOB KaK PEIOKC-
WHJIUKATOPOB COCTOSIHUS 0M000BEKTOB [5]. B ciryuae
OIY 3T0T MOIX0/1 MOKHO IPUMEHSTH JUIS CPAaBHEHUS
OHOJIOTUIECKOM aKTUBHOCTH SKCTPAKTOB, ITOTyYCHHBIX
pa3HBIMH CIIOCO0aMu, BIMSHUS HAa HUX 3aMopa-
KUBAHUS-OTTAaUBAHUS, JOITOCPOYHOT'O XPaHCHUS
HCXOTHOTO MaTepHalia U CTePUITH3AIIH.

Lens paboThl — U3y4YeHNE BIVSHES TEMIIEPATYPHI
XpaHEHUs] TKaHU IUTAIEHTHl YelIOBeKa U BPEMEHU
SKCTParupoBaHUs Ha TUHAMHUKY OKHCICHHS-BOCCTa-

NPOBJIEMbI
KPHOBMONOIrum
T. 15, 2005, N24

effect. At the same time there was revealed reparative,
anti-inflammatory, antioxidant, anti-thrombotic, immune
modulating effect on organism [1, 7, 11, 16].

For HPEs successful practical application it is
indispensable to investigate their structural and
functional characteristics, that is important when using
cryopreserved preparations to reveal and prevent
freeze-thawing damaging effect, motivated selection
of cryoprotective additives and temperature regimens,
as well as to estimate the sterilisation effect on
preserving their biological activity [3, 4].

One of placenta and HPE structural and functional
characteristics is redox activity (redox-status) of
placenta preparations. Taking into account a
complicated polyfunctional placenta composition we
can affirm, that redox reactions are typical for this
biosystem.

EPR method with using stable nitroxyl radicals is
convenient adequate non-invasive method to estimate
in vitro and in vivo the redox-status of biological
objects [5, 10, 12].

The loss of paramagnetism by nitroxyls in bioobjects
is known to occur mostly as a result of reduction
reaction, stipulated by interaction with SH-group-
containing substances (aminoacids, peptides, proteins),
as well as with electron-transferring membranes [5].

At the same time nitroxyls are reduced up to the
corresponding hydroxylamines with EPR signal lost.
Further these hydroxylamines can be easily oxidised
to nitroxyls with EPR signal recovery.

Studying parameters of nitroxyl reduction in
biological objects (rates constant, localisation of
reduction sites) depending on biomaterial origin,
temperature, determines the possibility to use this
phenomenon and stable radicals as redox-indicators
for bioobject state [S]. In HPE case this approach can
be applied to compare biological activity of extracts,
procured by different ways, effect on them of freeze-
thawing, long-term storage of initial material and
sterilisation.

The work was aimed to study the effect of storage
temperature of human placenta tissue and extraction
time on redox dynamics of stable nitroxyl radical
TEMPON by aqueous-saline HPE for possible
evaluation of biological activity of preparations, which
may be used in clinical practice.

Materials and methods

Extracts of human placenta, procured from healthy
women in labour were studied.

Following aqueous-saline extracts were investigated
in the experiment: native placenta (NP); placenta,
refrigerated in freezing chamber at —20°C and stored
for a month at the same temperature (FP); cryo-
preserved placenta (CP), placed into liquid nitrogen
and stored at —196°C.
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HOBJICHHUSI CTAaOMILHOTO HUTPOKCHUIBLHOTO pajuKaia
TEMIIOH BoaHo-coneBeiMH DITU 11 BO3MOKHOM
OI[CHKH OMOJIOTHYECKOW aKTUBHOCTH IPENapaTos,
KOTOPBIE MOTYT OBITh UCIIOJIE30BAHBI B KIIMHUYECKOM
MIPaKTHUKE.

Matepnanbl 1 metoAbI

N3yyanu sKCTpakTHl TJIAEHTH 4YeJIOBEKa,
KOTOPYIO [TOJTy4ali OT 310POBBIX POKEHMUII.

B sxcnepumeHTe rccnen0Bany Ceayonye BOIHO-
COJIEBBIE AKCTPAKThl M3 IJIAIEHTHl YEITOBEKa:
HaTuBHOM rutanienTs! (HI1); mmanenTs!, 3aMOpoKeHHOU
B MOpO3MIIbHON Kamepe mpu —20°C u XpaHUBILIEHCA B
TeYeHUe Mecsa mnpu Tod xe temmeparype (311);
KpHrOKOHCepBHpoBaHHOM rutareHTsI (KIT), momeriennon
B JKMJIKHMI a30T U XpaHuBIIeHcs cyTku mpu —196°C.

Jis monmyuyeHns BOAHO-coieBoro akcTpakrta u3 HIT
€e M3Meabyald HOXHHUIAMH, 3aT€M TOMOTEHH-
3MPOBAJIM Ha BHICOKOCKOPOCTHOM T'OMOTEHH3aTOpe
MPW-302 (ITonbma) 5 mun. Jo6asmnsmu 0,15 M NaCl
B coOTHOIIeHUH 1:1 u yepe3 2 4 sKBUNIHOpALMK [IPH
KOMHATHOM TemIepaType LeHTPUPYTHpoBaIl IpH
3000 o6/muH 15 muH. [Tocne punbTpanun oToupamu
HaJ0CaZIOK ISl HCCIeA0BaHuH (2-9acoBasi IKCTpPaK-
).

Jpyryo 4acTb TOMOT€HHU3UPOBAaHHON IIIALCHTHI
(mocne noGapneHus: HU3NOIOTHIECKOTO PacTBOpa B
TOM K€ COOTHOIIIEHUH ) TOMETIAIN B XOJIOAWIBHUK IPU
4°Cna 12 4. 3aTeM ueHTpU(yrupoBaiv, KaK OIUCAHO
BbIILIE, 0OTOMpanu Hagocaaok (l12-uacoBas 3KcTpak-
).

Amnanorununyo npouenypy nposowiu ¢ 311 u KIT
mocJjie X OTorpeBa Ha BosiHOH Gane npu 20°C.

OKHUCIUTENHHO-BOCCTAHOBUTEbHYIO aKTUBHOCTD
OITY uccaenosanu metogoM DIIP clIMHOBBIX 30HI0B
[5] ¢ uconp30BaHMEM BOAOPACTBOPUMOIO 30HIA
TEMIIOH (2,2,6,6-TeTpameTnin-4-0KCONHUIIEPUINH- 1 -
OKCHJT), CHHTE3UPOBaHHOTO B IHCTUTYTE XUMHUYECKOH
¢u3uxku PAH. Cnekrpsr DIIP peructpupoBanu Ha
cnekrpometpe “Brucker” ER 100 D (I'epmanusi) co
CTaHJAPTHON TEPMONPUCTABKOM.

Jiis u3ydeHust peakuuid OKUCICHUSA-BOCCTAHOB-
JIEHUS 30Ha SKCTPAaKTaMH IUIAICHTHI CTHH-MEUeHbIe
00pas3ipl, cofiepiKalire pasHble KOHIICHTPAIMY 30H]1a,
MoMeIlalny B KalWUISIp U Yyepe3 oIpeesieHHBIE
HHTEPBaJIbl BDEMEHH perucTpupoBayiu cekrpst JI1P.
CpaBHuTenbHBIN aHanmu3 akTuBHOCTH DI 1Y nmpoBommm
npu GUKCUPOBaHHOM Temneparype. st crannapTu-
3aLlUH YCIOBUH 3KCIIEPUMEHTA OTHOBpEeMEHHO ¢ DI 1P-
CUTHAJIOM 30H/1a PETUCTPUPOBAIIN CUTHAJI CTaHJapTa,
MPECTABIISIONIEro co00l KPUCTAIUT ¢ BKPAIUICHUEM
HMOHOB XpOMa.

B kauecTBe mapameTrpa CKOPOCTH peakIuH
HCTIONB30BAJIN OTHOCUTEIIbHBIE H3MEHEHHS aMILTUTY-
JIBI IIEHTPaIBLHOTO KOoMIIOHeHTa criektpa DIIP 30Hma
BO BPEMEHHM, KOHTPOJIMPOBAHHOM C MOMEHTa J00aB-
JIEHUS 30HJa K SKCTPaKTaM.
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To obtain aqueous-saline extract from NP, it was
minced with scissors, then homogenised for 5 min with
high-rate MPW-302 homogenizer (Poland). Then we
added 0.15 M NaCl in 1:1 ratio and 2 hrs after
equilibrating at room temperature and centrifuged at
3000 rot/min for 15 min. After filtration the supernatant
was removed for investigation (2-hr extraction).

Other part of homogenised placenta (after adding
physiological solution in the same ratio) was placed
into refrigerator at 4°C for 12 hrs, then centrifuged
(as described above), supernatant was removed (12 hrs
extraction).

The same procedure was carried-out with FP and
CP after their thawing on water bath at 20°C.

HPE redox reaction was studied with EPR method
of spine probes [5] with using water-soluble probe
TEMPON (2,2,6,6-tetramethyl-4-oxopiperidine-1-oxyl,
synthesised at the Institute of Chemical Physics of
Russian Academy of Sciences). EPR spectra were
registered with spectrometer “Brucker” ER 100 D
(Germany) with standard thermodevice.

For studying redox reactions of placenta extracts
the spine-labelled samples, containing different probe
concentrations, were placed into a capillary and in the
certain time intervals the EPR spectra were recorded.
Comparative analysis of HPE activity was performed
at a fixed temperature. To standardise the experiment
conditions simultaneously with EPR signal of the probe
a standard signal was recorded, it represents the crystal
with chrome ions’ inclusions.

As the parameter of reaction rate we used relative
changes if amplitude of key component of EPR probe
spectrum in time, being controlled from the moment of
probe adding to extracts.

Protein content in placenta extracts were
spectrophotometrically found [15], nucleotides were
examined with A.S. Spirin’s method [6]. Protein
distribution on molecular masses in placenta extracts
was compared by the method of gel-chromatography
in column with sephadex G-200. Turbidity of solutions
was estimated on optic density value at 325 nm.

Results and discussion

To use recovery rate parameters for spin probe in
placenta extracts and assessment of rate of oxidation-
reduction reactions proceeding in this biosystem it is
necessary to take into account the following. Reduction
reaction is the one of the second order depending on
probe concentration, that of redox equivalents of
biological object as well as on temperature. Therefore
it is very important to standardize experimental
conditions. When developing this approach a water
soluble TEMPON probe under 104 M was found as
more suitable in reproducing the experimental
conditions.

On time dependence of EPR signal intensity of
water soluble probe in HPE suspension one can judge
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Copepxanue Oenka B IKCTpaKTax IJIAI[EHTHI
OTIpeAeTsIN cieKTpodoToMeTprudecku [15], Hykieo-
tunoB — merogom A.C. Cnupuna [6]. CpaBHeHHne
pacmpeneneHusi OEIKOB MO0 MOJIEKYSIPHBIM Maccam
B OKCTPAKTAX IJIALEHTHI IPOBOIAMIN METOAOM Iellb-
xpomarorpaduu Ha KoJoHke ¢ cedamekcom G-200.
MyTHOCTH PacTBOPOB OLIEHHBAJIU MO BEJIUUYHMHE
ONTUYECKOH TNIOTHOCTH NpH 325 HM.

Pe3yAbTatbl M 00Cy)xaeHue

[Ipu mcnonp30BaHUM MapaMeTpPOB CKOPOCTH
BOCCTAHOBJICHUSI CIHHOBOTO 30HJa B 3KCTPAKTax
TUTAleHTBI, s OIIEHKH CKOPOCTH PEAKIHA OKHCIICHUS-
BOCCTAHOBJICHHS, TPOTEKAIONINX B 3TOH OHOCUCTEME,
HE0OXOAMMO YUHTHIBaTh clieaylomee. Peakuus
BOCCTAHOBJIEHHUS — PEaKI U BTOPOTO MOpAAKa,
3aBHCALIas OT KOHLEHTPALMH 30H1a U OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX SKBHBAJIEHTOB OMOOOBEKTA, a
Takxe OT Temmeparypsl. [loaTomy HeobOxomuma
CTaHAApTU3ALUA YCIOBUH 3KcrnepumeHrta. [Ipu
pa3paboTKe MoAXoma YCTaHOBICHO, 4TO Hambomee
MOAXOJSAIINM C TOYKH 3PEHHS BOCIPOU3BEACHUS
YCIOBHH JKCIEPUMEHTa MOXXHO CUHTAaTh BOJO-
pactBopumblid 3051 TEMIIOH B KOHIIEHTpanuu
10 M.

ITo BpeMeHHO!N 3aBUCUMOCTH WHTEHCHBHOCTH
cursana O11P BoropacTBOpUMOro 30Ha B CyCIIEH3UN
OIIY MOXHO CyaUTh O CKOPOCTH OKHCIHTEIBHO-
BOCCTAHOBUTEBHBIX IPOLIECCOB, MPOTEKAIOIINX B HEN
3a Bpems HaOmonenus: npu 20°C. Kpubie n3meHeHus
BO BpEMEHHU Jiorapu(pMa HOpMUPOBAHHON HHTEHCHUB-
HOCTHM LIEHTpajJbHOro KoMnoHeHTa cur"aia OIIP,
npeacrapiennsie ans 11U u3z HII 2-uacoBoit
JKCTpaKkOuu (MIAMEHTHl TPEX POXKEHUII), HMEIOT
cIOXHEIH xapakrep (puc. 1). Ha ¢pone obmiero cnaga
00HAPYKUBAIOTCS HEMOHOTOHHOCTH (M3MEHEHHE X0a
KpPUBOW) B OINpeJeIeHHbX BPEMEHHBIX TOYKaX.
OtcyTcTBHE NTUHEWHOCTH HabnromaemMoil jora-
pudMUUECKON 3aBUCUMOCTH MHTEHCUBHOCTH OT
BPEMEHHU CBUAETEILCTBYET O CTPYKTYPHO-(PyHKIIHO-
HAJILHOW HEOTHOPOJHOCTH 00beKTa (BOIHO-COJIEBEIE
3OI1Y), yTo MOXKeT OBITH cIeCTBHEM: |) IPUCYTCTBUS
HECKOJIbKMX aKTUBHBIX LIEHTPOB C pa3HbIMH KOHCTaH-
TaMH CKOPOCTU pEaKIUH BOCCTAHOBICHUS; 2)
MIOCTENIEHHOTO IIPOHUKHOBEHUS MOJIEKYJ 30HIA K
aKTHBHBIM LIEHTPaM; 3) BOBJIEUYEHHS PAIUKAIOB B
peaxyy pekoMOnHAIK; 4) TPOTEeKaHUs OTHOBPEMEH-
HO C BOCCTAaHOBJIEHHEM HUTPOKCHIIOB M UX OKHUCJICHHUS
u T.11. Takum 06pa3om, KprBasi U3BMEHEHHSI MHTEHCHB-
Hoctu curHaina JIIP TEMIIOHa Bo BpemeHu
0TOOpaXkaeT CIOXKHBIM MHOTO(AKTOPHBIN MPOIECC
B3aMMOJAEHCTBUS CTaOMIIBHOTO HUTPOKCHUIBHOIO
paaukana ¢ akTUBHBIMH LIEHTPAaMU BOJHO-COJIEBBIX
OIIY, u B nenom oToOpakaeT JTUHAMHUKY OKHCIIH-
TENBbHO-BOCCTAHOBUTEIBHON aKTUBHOCTH 9KCTPAKTOB
pu (PUKCUPOBAaHHOH TeMIeparype.
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on the rate of oxidative reduction processes proceeding
in it during the observation time at 20°C. Time changes
in curves of normalized intensity logarithm for EPR
signal central component repre-sented for HPE from
NP of 2hrs’ extraction (placentas from 3 women in
labour) are of complicated character (Fig. 1). On the
background of total fall in certain time points there
are observed non-monotonicity (change of curve run).
Absence of linearity of observed logarithmic
dependence of intensity on time testifies about the
structural and functional heterogeneity of an object
(aqueous-saline HPE) that may be the consequence
of 1) presence of some active centers with various
constants of recovery reaction rate; 2) gradual
penetration of probe molecules into active centers; 3)
involvement of radicals into recombination reaction;
4) proceeding simultaneously with recovery of nitroxyls
and their oxidation etc. Thus the curve of change in
TEMPON EPR signal intensity in time reflects a
complicated multifactor process of interaction of stable
nitroxyl radical with active centers of aqueous-saline
HPE and in a whole demonstrates the dynamics of
redox activity of extracts at a fixed temperature.

NP-derived extracts ( 2hrs’ extraction) manifested
at 20°C redox ctivity for the whole observation term
(more than 90 min) with no approaching to plateau
(Fig. 1). In this case the divergence of curves of the
paramagnetism loss by TEMPON for the second case
in comparison with the third one under similar
concentrations of total protein (13 mg/ml) probably
demonstrates structural and functional peculiarities of
initial material.

Comparative studies of the effect of extraction time
(2 and 12 hrs) with aqueous saline solutions on redox
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Puc. 1. Boccranosnenue cnuHoBoro 3o1a TEMIIOH B
skerpakrax HIT mpu 20°C (M, O, A — mianeHTtsl Tpex
POKCHWII).

Fig. 1. Reduction of TEMPON spine probe with NP extracts
at20°C (M,0, A —placenta of three women in labour).
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OxcrtpakTsl U3 HII (Bpems skcrpakmuu — 2 9)
oOHapyxuBawT npu temneparype 20°C okuciu-
TEIbHO-BOCCTAHOBUTENBHYIO AKTUBHOCTH B TEUEHHE
Bcero BpeMeHH HaOmronenus (Oonee 90 mMun) Oe3
BbIxoza Ha 1utato (puc. 1). [Ipu aTom pacxoxneHue
KpuBbIX notepu napamarsetusma TEMIIOHoMm mns
BTOPOTO CITy4asi 10 CPABHEHUIO C IEPBBIM U TPETBUM
IPU OAMHAKOBBIX KOHIIEHTpauuax oOmiero Oenka
(13 Mr/mi) oroOpakaet, O4EBUIHO, CTPYKTYPHO-
(byHKIIHOHATBHBIE OCOOCHHOCTH HMCXOIHOTO Mare-
puana.

CpaBHHTEIbHbIE HICCIIEIOBAHNS BIUSHIS BpEMEHH
IKcTpakuu (2 1 12 9) BOAHO-CONEBBIM PacCTBOPOM
Ha OKHCJIHTEIHHO-BOCCTAHOBUTEIHHYIO aKTHBHOCTD
skcTparuposaHHbIx OITY mokasanu, 4To yBeIudeHne
BpeMeHH 3KcTpakuuu 10 12 4 npu 4°C npuBOIUT K
HEKOTOPOMY CHUI)KEHUIO OKHCIHTEIbHO-BOCCTA-
HOBHTEIBHOW aKTUBHOCTH HOJIYYaE€MBIX SKCTPAKTOB
(puc. 2).

[Ipu nccnenoBaHUM BIUAHHS XPaHEHHUS TKAHH
rtateHThl mpu — 20°C B TeueHHe Mecsia Ha IUHAMUKY
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHLHOTO TIpoIlecca B
BOJHO-COJIEBBIX OKCTPAKTaX YCTAHOBIIEHBI Pa3IHyIns
(puc. 3), cCBUIETENHCTBYIONINE O CHIDKEHUH OKHUCITHU-
TEIIbHO-BOCCTAHOBUTENbHOU akTuBHOCTH OITY,
NPUTOM, YTO KOHIIEHTpanus obmiero Oeika B
KCTpPaKTax M3 XpaHUBIIEHCS IJIALEHTHl Oblia
3HauuTeNbHO BoIme (13,7 u 22,9 mr/mu g HIT u 311
COOTBETCTBEHHO).

U3ydeHnune BIAWSHUA 3aMOpPa’KMBaHHUs TKaHU
mnaneHTsl g0 —196°C (KII) nokasano oTcyTcTBUE
CYIIECTBEHHBIX PA3JIMYMHA B OKHCIUTEIEHO-BOCCTAHO-
BUTENbHOM akTUBHOCTH 3KcTpakToB M3 HII m KII

(puc. 4).
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Puc. 2. Boccranonenue 30512 TEMITOH B skctpakrax HIT
ipu 20°C: M — 2-gacoBast, O0— 12-gacoBast 3KCTpaKIIHH.

Fig. 2. Reduction of TEMPON spine probe with NP extracts
at 20°C (extraction:l — 2 hrs, 0— 12 hrs).
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activity of HPE extracted showed that the increase of
exposure time up to 12 hrs at 4°C resulted in a decrease
ofredox activity of the extracts being obtained (Fig. 2).

When studying the storage influence for placenta
tissue at —20°C for a month on the dynamics of
oxidation-reduction process in aqueous saline extracts
there were found the differences (Fig. 3) testifying to
a diminishing of oxidative-reduction activity of HPE,
meanwhile the concentration of total protein in extracts
derived from the stored placenta was significantly
higher (13.7 and 22.9 mg/ml for NP and FP,
correspondingly).

When investigating the effect of placenta tissue
freezing down to —196°C (CP) there were not found
substantial differences in redox activity of the extracts
from NP and CP (Fig. 4).

In the paper there was studied protein-nucleotide
composition of obtained aqueous-saline extracts.

Studying the effect of extraction time on the amount
of protein in extracts showed that 12 hrs are sufficient
for a complete protein extract with physiological
solution but depending on initial state of placenta this
time varies from 2 up to 12 hrs.

Protein content in extracts from NP varies within
the ranges 10+13 mg/ml, in extracts with FP it was
14+20 mg/ml whilst freezing temperature did not affect
protein content. Results of gel-chromatography of
studied placenta extracts (Fig. 5) have shown that
amount of protein in extracts at freezing down to
—20°C and storage at this temperature for a month
increased due to proteins with lower molecular masses,
after freezing down to —196°C this is due to higher
molecular masses (800 kDa and higher), that is
evidently related to a release into the solution of
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Puc. 3. Boccranosnenue 30512 TEMITOH skcrpakTamu us:
O— 311 u M — HII (Bpems 3KcTpaknuu — 2 9).

Fig. 3. Reduction of TEMPON spine probe with placenta
extracts: 00— FP, l — NP (2 hrs extraction).
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B pabote ObLIO TIpoBeneHO M3ydeHUE OEIOK-
HYKJIEOTHIHOTO COCTaBa MOJy4YaeMBbIX BOJHO-
COJIEBBIX JKCTPAKTOB.

WzyueHne BAUSHUS BPEMEHH SKCTPAarupoBaHus Ha
KOJTMYECTBO OeJIKa B 3KCTPAKTaxX IOKa3ano, uyTo 12 u
JOCTAaTOYHO JIsl TIOJTHOTO SKCTParupoBaHUs OENKOB
(PU3NOTOTMYECKUM PACTBOPOM, HO B 3aBUCHMOCTH OT
HCXOAHOTO COCTOSIHUS IUIALIEHTHI 3TO BpeMs Kojeo-
setcs oT 2 1o 12 .

Conepxxanue Oenka B dkcTpakrax u3 HII xone6-
nercs B npenenax 10+13 mr/mi, B 9KCTpakTax u3
311 — 14+20 mr/mi, nmpudeM TemIieparypa 3aMopa-
JKMBaHUS JOCTOBEPHO HE BIUsAJA HA COAEpIKaHUE
Oenka. PesynbraTsl renmp-xpomarorpaduu Hccieno-
BaHHBIX HKCTPAKTOB IJIALIEHTHI (PUC. 5) MOKa3aju, 4To
KOJIMYECTBO OEJIKa B HKCTPAKTaX MPH 3aMOPaKUBAHUH
mtaneHTsl 10 —20°C 1 XpaHeH!H Ipu 3TOH TeMmepa-
Type B T€UEHHE Mecsilla YBEIUUYMBAETCSA 3a CUET
0CJIKOB ¢ MEHBLUIUMHU MOJIEKYJISIPHBIMH MaccaMu,
nocie 3aMopaxkuBaHus 10 —196°C — ¢ GonbmuMu
MonekyinspaeiMu Maccamu (800 k]l u BBIIIE), UTO,
OUYEBHUHO, CBSI3aHO C BBIXOJIOM B pacTBOp ¢par-
MEHTOB pa3pylICHHBIX MEMOPaHHBIX CTPYKTYD, O YeM
CBHAETEIBCTBYET OOJBIION YypOBEHb MYTHOCTH B
nepBbIX Qpakiusx reab-xpomarorpaduu (puc. 6).

B skcrpakTax, mogy4eHHBIX U3 IUIALEHT, 3aMOPO-
xeHHBIX 10 —20 1 —196°C, yBenudyeHne coaepxaHus
HYKJICOTHJIOB OCYIIECTBIISIETCS UCKJIIOUUTENBHO 3a
CYET HU3KOMOJIEKYJISIPHBIX COEINHEHU.

AHanmu3 JaHHBIX 110 JUHAMUKE CBOOOIHOpaIuKa-
JIBHBIX PeaKUuil CBUAETEILCTBYET O CIOKHOM CBSI3U
MEXIy KOJIMYECTBOM H IIPUPOIOH aKTUBHBIX LIEHTPOB
B 9KcTpakTax. ComocTaBiIeHHE 3TUX NaHHBIX C
MOJIYYEHHBIMH IO OENIOK-HYKJIEOTHAHOMY COCTaBY
[IO3BOJISIET MPEIIIOIOKHUTE,
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Puc. 4. Boccranosnenue 30112 TEMITOH skctpakTamu us:
O-— KITu M — HII (Bpemst 3kcTpakuu — 2 9).

Fig . 4. Reduction of TEMPON spine probe with placenta
extracts: (0— CP; Ml — NP at 20°C (2 hrs extraction time).
fragments with destroyed membrane structures that
is confirmed by high level of turbidity in the first
fractions of gel chromatography (Fig. 6).

In the extracts derived from placentas, frozen down
to —20° and —196°C the content of nucleotides
increases solely due to low molecular compounds.

Analysis of the data on dynamics of free radical
reactions testifies to a complex bond between the
amount and origin of active centers in the extracts.
The collation of these data with those obtained on
protein-nucleotide composition enables the supposing
that a redox activity of aqueous-saline human placenta

YTO OKUCJIUTEIIbHO-BOCCTa-
HOBHTEJIbHAs aKTHBHOCTh
BOJIHO-COJIEBBIX 3KCTPAKTOB
IUTaLEHThI YeJI0BEeKa Koppe-
JIUpPYET HE C KOJIMYECTBOM
oOmiero 6enka, a co CTpyK-
TYpHO-()YHKIHOHAIbHBIM
COCTOSIHUEM MOJIEKYJISIPHBIX
KOMIIOHEHTOB TOJTy4aeMbIX
sKkcTpakToB. [Iprnuem Ooree
BBICOKOW BOCCTAHOBHTENb-
HOW aKTMBHOCTBIO 110 OTHO-
mennro k 305y TEMITOH
00J7a1af0T BEICOKOMOJIEKY -
nsipHBIEe KOMIOHEeHTH! DI TY.

CopepxaHue 6ernka,%
Protein content, %

BbiBOADI

ITonyuyeHHble HaHHBIE
MO3BOJISIIOT 3aKJII0YUTh, UTO
rmapameTpbl CKOPOCTH BOC-
CTAaHOBJICHUSI CTaOUIIBHBIX

xpoMartorpapuu:
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10 11 12 13 14 15 16 17 18
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Fig. 5. Protein distribution by fractions, obtained with gel-chromatography method:
@ NP extract; M- FP extract; 2 — CP extract
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HUTPOKCHJIBHBIX PAJINKAJIOB 0,45

MOTYT OBITH MCIIOJb30BaHbI

JUISL OLICHKU PEJOKC-TIOTEH- 0.4 1
yajia BogHocoaeBhIx OITY, 0,35 -
clIeIOBAaTeNbHO, OBITh TEC-

TOM Ha X OMOJIOTUYECKYIO 0,3 -
aKTUBHOCTBL. Tako¥ TecT 0.25

MOXET MPUMEHSTHCA IS
OIICHKH MCXOIHOTO MaTrepra-
nma (TJIAIEHTHI), T.€. eTo
MIPUTOTHOCTH JIJISI MCTIONb-
30BaHUS JYKCTPAKTOB Ha
MIPaKTHKE, 9TO OMPEAEIISICT-
¢S KaK (pU3MOJOrHYeCKUMH
0COOEHHOCTSIMH, BO3MOK-
HBEIMU TaTOJIOTUsIMU Oepe-
MEHHOH JKEHIIUHBI, TaK U 1 2
BIUSHHEM (DaKTOPOB XpaHe-
HUs (CpOK U TeMIieparypa
KPUOKOHCEPBAIIUU), CTEPH-
JIA3AIUH TUIANEHTHI (UJTH e
JKCTPAKTOB), @ TAK)Xe IPY-
I'MX BO3JIEMCTBUI HA UCXO/I-
HbIA MaTepuall.
UccnenoBanne coOCTBEHHO OKHCIHTEILHO-
BOCCTaHOBUTEIBHOT0 oTeHmana 1Y BaxkHO B CBsI3U
C BBIPaXXEHHBIM aHTHOKCHAAHTHBIM 3 dhexTom
SKCTpakToB miaueHTsl [17, 18]. Ha nam B3msg,
AHTHOKCHIAHTHBIE CBOMCTBa AenatoT DIIY ocobenno
MIEPCIEeKTUBHBIMY TSI MPAKTHIECKON MEIUIIMHEI,
MMOCKOJIbKY M3BECTHO, YTO B IAaTOTE€HE3€ TaKUX
pacnpocTpaHeHHBIX 3a0oJeBaHMi, KaKk OOJIE3HU
CEepPACYHO-COCYIUCTON CHCTEMBI, acTMa, nualder,
HeBpoJornueckue 6one3nu (Ansireimepa, Iapkus-
COHA), MOYedYHas HEJOCTAaTOYHOCTh, AJTKOTOJb-
WHIYUIMPOBaHHAs 00JIE3Hb MIEUYEHU BAXKHYIO, €CITU HE
KIIIOUEBYIO POJIb, UTPAET OKUCIUTENbHBIN cTpecce [8,
9, 13, 19]. HecmoTps Ha mHUpOKOE MPUMEHEHHE
Pa3JIMYHBIX MpenapaToB, 00JaTar0IINX aHTUOKCH-
JAHTHBIMU CBOMCTBAMH, OTMEUYAETCA, YTO ‘“‘pazpa-
00TKa CHJIBHBIX, 0€30mMacHBIX U 3 (PEKTUBHBIX
AHTHOKCHJIAHTOB — 0€3yCJOBHAs MOTPEOHOCTH
COBpPEMEHHOW MpaKkTudecKor MeauuuHbr” [13].

OnTuyeckasi NOTHOCTb Mpu 325 HM
Optical density at 325 nm
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Puc. 6. Ontryeckast IIOTHOCTH paCTBOPOB TP 325 HM BO PpakIMsX MOCIE I'ellb-
xpomarorpadun: @— HIT; M—3IT; A —KII.

Fig. 6. Optical density of solutions at 325 nm in fractions after gel-chromatography:
— NP extract; M- FP extract; A — CP extract.

extracts correlates not with the amount of total protein
but with structural and functional state of molecular
components of the extracts obtained. Moreover, high
molecular HPE has higher recovering activity in
respect of TEMPON probe.

Conclusions

Obtained data permit to conclude about the fact
that parameters of recovery rate of stable nitroxyl
radicals may be used for estimation of redox-potential
of aqueous-saline HPEs and consequently be the test
for their biological activity. Such a test may be applied
for assessing an initial material (placenta), i.e. the usage
validity of its extracts in practice that is determined
both by physiological peculiarities, possible pathologies
of pregnant woman and the effect of storage factors
(cryopreservation term and temperature), placenta
sterilization (or its extracts) as well as other effects
on initial material.

Investigation of redox potential of HPE itself is
important as for their manifested antioxidative effect
[17, 18], that is especially perspective for practical
medicine. It is known that oxidative stress plays an
important role in pathogenesis of diseases of
cardiovascular system, asthma, diabetes, neurological
diseases (Alzheimer, Parkinson), hepatic insufficiency,
alcohol-induced liver disease [8, 9, 13, 19]. In spite of
wide application of various preparations with
antioxidative properties it is emphasized that
“development of strong, safe and effective antioxidants
is an absolute demand of current practical medicine”
[13].
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