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Effect of Storage of Placenta Tissue at —20°C
on Properties of Its Aqueous and Saline Extracts

Pedepat: MeToto poboTn Gyno gocnigkeHHs BNnNuBy 36epiraHHs TKaHWHU nnaueHTu noguHun npu —20°C Ha BNacTUBOCTI
OTpUMaHUX 3 Hei BOAHO-COMbOBMX EKCTPaKTIB i Aeskux ix dpakuii. Y poboTi BUKOpUCTOBYBanu MeToau rernb-xpomartorpadil,
onTu4Hy cnekTpockonito Ta ENMP cniHoBoro 3oHaa. Metogom ElNP cniHoBoro 3oHga nokasaHo, L0 eKCno3uLisi epuTPOLUTIB i3 dopakuieto
EeKCTPaKTiB NnaueHTu nioguHn meHwe 5 kfa He BnnuBana Ha MIKPOB'A3KICTb LUTO30MN0 epuTpoumnTis. [opsa i3 uum cnoctepiranach
Moaudikauis TemnepaTypHOi 3anexHOCTi PyXSIMBOCTI CNiIHOBOrO 30HA4A MPW eKCMno3uuii i3 Takow X dpakuiclo eKCTpakTiB TKaHWUH
nnaueHTu, siki 36epiranucs 6 micauis npu —20°C. Leit dakT y3romKyeTbesl 3i 3HUKEHHSIM KUCMOTHOI CTIMKOCTI epuUTpouunTiB nig Aieto
uiei dppakuii.

Knwo4yoBi cnoBa: Hu3bkoTeMnepaTtypHe 36epiraHHs, ekCTpakTu NnaueHTu, epuTpoLUTU, KUCIOTHA CTINKICTb, €NeKTPOHHUN
napamarHiTHUA pe3oHaHc.

Pecpepar: Lenbto paboTbl SIBASNOCh UCCNEAOBaHNE BRUSIHUSI XpaHEHUs] TKaHW nnaueHTbl Yyenoseka npu —20°C Ha cBoWCTBa
NonyyYeHHbIX U3 Hee BOLHO-CONEBbIX 9KCTPAKTOB M HEKOTOPbLIX UX hpakuuii. B paboTe ncnonb3oBanu MeTofbl reflb-xpomatorpadum,
onTuyeckyto cnektpockonuio u 3P cnuHosoro 3oHga. Metogom 3MNP cnMHOBOro 3oHA4A MOKa3aHO, YTO 9KCMO3MLUSA 3pUTPOLIMTOB
C (ppakumen IKCTPaKTOB MNaueHTbl YenoBeka MeHble 5 k[la He BNMsina Ha MUKPOBSA3KOCTb LIMTO30MS 3puTpoumnToB. Hapsagy ¢
3TMM Habnioganacb MoauduKkauns TemnepaTypHON 3aBUCMMOCTM MOABUXHOCTW CMMHOBOIO 30HAA MPWU 3KCMO3ULMUKU C TakoWm xe
dpakumen aKCTpaKToB TKaHew NnaueHTbl, KoTopble XpaHunucb 6 mecsues npu —20°C. 3To cornacyeTcs CO CHUXEHUEM KUCMOTHOW
YCTOMYUBOCTU IPUTPOLMTOB NOA OEMNCTBMEM 3TOW hpakumm.

KnioueBble cnoBa: HU3KoTeMrnepaTypHOe XpaHeHue, 3KCTPaKTbl MnaueHTbl, IPUTPOLUTDLI, KUCIIOTHAs YCTOMYMBOCTb, 3MEKTPOH-
HbI NapaMarHUTHbI Pe30HaHC.

Abstract: Research was aimed to study the effect of human placenta tissue storage at —20°C on the features of procured from
it aqueous-saline extracts and their certain fractions. The methods of gel-chromatography, optical spectroscopy and spin probe EPR
were used in the research. Spin probe EPR demonstrated the exposure of erythrocytes with fraction of human placenta extracts
below 5 kDa as not affecting the microviscosity of erythrocyte cytosol. Along with that we observed the modification of temperature
dependence of spin probe mobility under exposure with the same fraction of placenta extracts, stored for 6 months at —20°C. This
correlated with a decrease in acid resistance of erythrocytes under the effect of this fraction.

Key words: low temperature storage, placenta extracts, erythrocytes, acid resistance, electron paramagnetic resonance.

BuBueHHS 3MiH, sKi BiIOyBalOThCS Y TKaHHHAX
1 po3unHax 0i0OMaKpOMOJEKYJ Y MPOLEeCi HU3bKOTEM-
[epaTypHOro 30epiraHHs, € OAHIEI0 3 BAXKIIMBHUX 3314
kpio0Giosorii. JIo 00’ €KTIB, IS IKUX PIllICHHS ITi€] 3a1a41
Mae He TUTbKH TeOpETUYHE, aJie i IPaKTHYHE 3HAYCHHS,
BiTHOCSTS IUIALIEHTY JIOJUHHU, OCKIIBKH 11 eKCTPaKTH
BUSIBWINCS €()eKTUBHUMU MIPH KOPEKILii pi3HUX MaTOJNO-
TIYHUX MOPYIIEHB B oprani3Mi Jroauad [ 1-3]. Bimomo,
10 TUTAlleHTa MICTHTh BEIUKUN Habip TOPMOHIB,
BITaMiHiB, IMyHOPETyJISITOPiB, (PAKTOPiB POCTY Ta IHIIHNX
010JI0T{YHO aKTUBHUX PEYOBMH, AKi 3a0e3MedyloTh
po3BuTOK mmona [1, 8].

IcToTHOIO IepemKoI0t0 ISt 3aCTOCYBAHHA Y KIli-
HiuHi} mpakTuLi eToraneHTapHoro Marepiay € Ko-
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Studying the changes occurring in tissues and
solutions of biomacromolecules during low temperature
preservation is one of the most important tasks of
cryobiology. The objects for which the solution of this
task has both theoretical and practical value include
human placenta because its extracts appeared to be
effective when correcting the various pathological
disorders in human organism [5—7]. Placenta is known
to comprise a wide range of hormones, vitamins, im-
mune regulators, growth factors and other biologically
active substances providing fetus development [5, 15].

Significant obstacle for applying fetoplacental
material in clinical practice is a short time period since
its procurement till using due to autolysis occuring during
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POTKHIA TEPMiH Bil HOTO OIEpKaHHSI 10 BUKOPUCTAHHS
BHACJIIJJOK ayTOJIi3y MIPH TiIOTEPMiYHOMY 30epiraHti
[7]. Lle Takoxx He JO3BOMSE AKICHO MPOBECTH TECTY-
BaHHs TKAHWH JJIS BUKJIIOUEHHs OakTepiasbHOI Ta
BipycHOi koHTaMiHarii. ToMy po3poOka MeTO/IiB HU3b-
KOTEMITEPATyPHOTO 30epiraHHs TKAHUHH Ta €KCTPAKTIB
mnanentu jgoaunHu (EITJI) momomoxe po3muputn
MOXJIMBOCTI iX 3aCTOCYBaHHS B MeAuITHHI [12].

Hocmimkenns, mposeneni B INIKiK HAH Ykpainn,
JIO3BOJIMJTM BCTAHOBHTH JIi10 HU3bKUX TEMIIEPATyp Ha
AKTUBHICTh JIETiIPOTEHA3, BMICT TOPMOHIB i CTaH
TITOTIEPOKCHAILIT B aJIOTCHHIH TUIAIICHTI, & TAKOXK BILIUB
IpenapariB KPiOKOHCEPBOBAHOI IUIAIICHTH HA OKa3HHU-
KM TIEPEKHCHOTO OKHCJICHHS Y XBOPHUX CTaOUIBHOIO
cTeHOKapaiero [ 14]. AHTHOKUCTIOBAIbHA aKTUBHICTh
1 aKTUBHICTh CYyNEPOKCHIJUCMYTa3u y CHPOBATLI
KpOBI, CepIli Ta MEeYiHIli TBAPHH ITicIIs BBEJIEHHS Kpio-
KOHCEPBOBAHOTO €KCTPAKTY ILIAIIEHTH HOpMai3yBa-
JIACS, TITO CBIAYHIIO TIPO TTO3UTHUBHUM CTabUII3yI0uni
BIUTMB Ha opraHi3m [13].

Y xTiHIYHINA TPaKTHIll IPenaparH 3 TUIAIeHTH BUKO-
PHUCTOBYIOTHCS y BUINISAI ()parMeHTiB TKAaHWHHU, TOMO-
IeHATIB, BOJHO-COJIbOBUX 1 CIIUPTOBUX EKCTPAKTIB
TTicIIsl HU3BKOTEMITEPaTypHOTo 30epiraHHs 1 miogisizariii,
TOMY BaXXJIUBUM € ITOIIYK IXHBO1 JIF0Y0i OCHOBH.

3a pesyabpraraMy HalIMX AOCHIKEHb OyJ0 BCTa-
HOBJICHO, 110 BacTuBocTi EI1J] 3anexars Bijg Mmopgo-
(YHKILIOHAJILHOTO CTaHy MOYaTKOBOTO Marepiany, a
TaKOXX €KCTPAKTH BiJIPI3HSIOTHCS 32 KOHIICHTPAITIEI0
O17TKIB 1 HYKJICOTH/IIB Ta IX PO3MOIIIOM 32 MOJIEKYJISIP-
HuMU Macamiu [9] . Bymo Takoxx mokaszaHo, o mpu
30epiraHHi ITalieHTH O1TBIIIE MiCALSA 32 TEMITEPaTypH
—20°C 3HMKYETHCS aKTHBHICTh OKHCIIOBAIHHO-BiJI-
HOBHOTO Tpo1iecy B ekcTpakrtax [10].

3Baxkatouu Ha Te, 110 Bukopuctanus EIJ] y kniniu-
Hi{l IPAKTHUIIi € JOCUTH MEPCIIEKTUBHUM [2 ], BUHUKAE
norpeba B MOMEPEAHBOMY iX TECTYBaHHI in Vitro Ha
KJIITUHHUX CYCIIeH31sX, HAalPUKJaJ Ha CyCIeH3ii
eputpouuTtis. L{i KIiTHHY € 3pydHOIO i OOTPYHTOBAHOIO
MOJIEJUTIO JUTS TOCIiIPKEHb, OCKITFKH BOHU (YYHKITIO-
HYIOTh B YCiX YaCTHHAX OpPTaHi3My, 100pe BUBUCHI Ta
MarOTh IIPOCTINTY CTPYKTYPY MOPIBHSHO 3 SIPOBMIiC-
HUMH KJIITUHAMHU. 332 CTAHOM 1 BIaCTUBOCTSIMHU MEM-
OpaH, UTO30JII0 1 TEMOTIIO0IHY SPUTPOITUTIB JOHOP-
CHKOT KpOBI MOYKHA 00’ EKTUBHO CYIUTH IIPO MPOIIECH,
[0 MPOXOJATH Y KIITHHAX IiJ Ji€r0 O0i0JOTivuHO
aKTUBHHUX KoMnoHeHTiB ¢pakuiit EIUI, y Tomy uncmi
13 TUTALIEHT MicIs X 3aMOPOXKYBaHHA-BiAIrpiBy i 30e-
piraHHs 3a HU3bKHX TEMIIEPATYP.

TakuMm unHOM, HEOOX1JHO BU3HAYUTH BILUIUB HU3b-
KOTEMITepPaTypPHOTO 30epiraHHs IIIAIleHTH Ha 01010Ti4-
HY aKTHBHICTB OKpeMUX (hpaKIfiii eKCTPaKTiB BiTHOCHO
EPUTPOIHUTIB. 3HAYCHHS TaKWX JOCIIDKECHb BHU3HA-
YAETHCS J0 TOTO XK ITiIBUIIEHOIO YBATroOl0 10 010JT0T14-
HOT aKTUBHOCTI Ta TEPANIEBTHYHOI €(PEKTUBHOCTI HU3b-
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hypothermic storage [13]. Moreover, this does not
enable to throughly tests the tissues to exclude bacterial
and viral contamination. Thus it is obvious, that de-
velopment of methods for low temperature preservation
of human placenta extracts (HPE) and tissues will
promote to extend the possibilities of their application
in medicine [19].

The studies carried out at the Institute for Problems
of Cryobiology and Cryomedicine allowed to determine
the effect of low temperatures on activity of dehydroge-
nases, content of hormones and state of lipoperoxida-
tion in allogeneic placenta, as well as to estimate an
impact of cryopreserved placenta preparations on the
indices of peroxidation in patients with stenocardia [20].
Antioxidant activity and superoxide dismutase activity
in blood serum, heart and liver of mammals after injec-
tion of cryopreserved placenta extract were restored
to the norm, indicating a positive stabilizing effect on
an organism [3].

Clinical practice utilizes such placenta preparations
as tissue fragments, homogenates, aqueous-saline and
alcoholic extracts after low temperature preservation
or freeze-drying, so the determination of their active
agents is important.

The results of our studies showed that HPE pro-
perties depended on morphofunctional state of primary
material and the extracts differed by concentration of
proteins and nucleotides and their molecular weight
distribution [17]. Moreover, we have established that
the activity of redox processes in extracts were decrea-
sed if the placenta was stored more than one month at
—20°C [18].

Considering the fact that application of HPE in cli-
nical practice is quite prospective [6], it is necessary to
perform preliminary in vitro tests with cell suspensions,
for instance erythrocytes. These cells are convenient
and feasible model for investigations, since they func-
tion in all the parts of an organism, are well studied and
have much simpler structure if compared to the nuclea-
ted cells. By the state and properties of membranes,
cytosol and hemoglobin of donor blood erythrocytes
one can reasonably judge about the processes occurring
in cells under effect of biologically active components
of HPE fractions, including ones from placentas after
their freeze-thawing and storage at low temperatures.

Collectively, we have to determine the effect of
low temperature storage of placenta on biological acti-
vity of isolated fractions of the extracts in relation to
erythrocytes. Moreover, the importance of such re-
search is stipulated by an increased attention to biolo-
gical activity and therapeutic efficiency of low-mole-
cular fractions (to 5 kDa) derived from cryohemolysate
of bovine cord blood [8] as well as from brain of fish
adapted to cold [9]. Such isolated fraction of placenta
aqueous-saline extract was not analyzed so far.
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KOMOJNEKYIApHUX (pakiii (1o 5 k/la), oTpuManux K
3 KpioreMorizary KOp10BOi KpOBI BEJTUKOI poraroi Xymo-
0w [4], Tak 1 3 MO3Ky a/IalITOBaHUX JI0 XoJody puo [5].
AmnanoriyHa ¢paxiist 3 BOZHO-COJBOBOTO EKCTPAKTY
IJTAIIEHTH B 130JIbOBAHOMY CTaHi HE JOCTiKyBaJach.

Merta po60TH — TOCITIIUTH BIUTHB 30epiraHHs TKa-
HUHY 1U1ateHTy npu —20°C Ha BIacTUBOCTI OTPUMAHKX
3 Hel BOJHO-CONBOBHUX EKCTPAKTIB 1 ACSIKUX IXHIX
(dhpaxiiif BITHOCHO B3aeMOii 3 MeMOpaHaMU Ta IIUTO-
30J1€M EpUTPOIIHUTIB.

Marepianu Ta MmeToamn

VY nocniKeHHAX BUKOPHCTOBYBAJIH €KCTPAKTH
rtaneHTy oauad. [InanenTa Oyna ogeprkana Bif mo-
poxinei i3 iXHbo1 iHPOPMOBAHOI 3roAu B YKPaiHCEKOMY
HayKOBO-NIPAKTHYHOMY LIEHTP1 aKyIIePCTBA, TIHEKOJIOT il
Ta penponykronorii MO3 Ykpainn (M. Xapkis). s
MPHUTOTYBAHHS EKCTPAKTIB TUIAIIEHTY PETENLHO BiJl-
MHBAJIH BiJ] CIM3Y 1 KpoBi i30ToHIYHNM po3unHoM NaCl,
SIKMH ICKIJIbKa pa3iB 3MiHIOBalU. BigMuty ruianenty
MIEPEHOCIIIH Y JIOTOK 1 HOXKHUISIMH BiJUTIISUTH TUTiTHI
000JIOHKM (aMHIOTHYHY Ta XOpiaJIbHY), MICJIS 90TO
IMaTKaM# 3X2 cM 3pi3aiy TOHKUH Iap TKaHWHU B
30H1 KOTWIeAOHIB. OnepxaHi (parMeHTH IIaLeHTH
3aHYPIOBAJIN Y EMHICTB 13 ()1310I0T1YHAM PO3UNHOM Y
CHIBBIIHOIIEHH] TUIAIIEHTH 1 po3unHy 1:5 Ta mepemi-
uryBanu 2—3 xB. Hajocan 3muBanu i 1oaaBaiy CBixXy
nopuito ¢izioNoriYHOro0 po3unHY, NOBTOPIOIOYH IIFO
npouenypy 3—4 pasu. us orpumanas EILJI no
BIIMUTHX IIMAaTOYKIB IIaneHTu goxasaiu 0,15 M
NaCl y 06’emHOMYy cniBBigHOmEeHH] 1:1 Ta romore-
Hi3yBaJld Ha BHCOKOIIBHAKICHOMY TOMOTEHi3aTopi
MPW-302 nipoTsirom 5 XB, IicJs 9OTO BUTPUMYBAIIH
12 ropuu nipu 4°C 1 ieHTpUQyTryBav BIIPOAOBXK 15 XB
npu 1500g. HanocanoBy piauny Bigbupanu i pinerpy-
Banu. Pinerpar, mo € EIUI, poznuBanu B npoOipku
JUTSL IOIANTBIITNX JOCTIKeHb. YacTUHY TUIaleHTH
3a371aJ1eri/[b 3aMOPOKY BN TIPH HU3BKHX IIBHIKOCTSIX
(ot 1 mo 7 rpan/xB) i 30epiranu 3a TemmepaTypu
—20°C. ITicns po3MOpOXKyBaHHS i3 IUTALIEHTH OTPUMY-
BaJTd EKCTPAKTH sIK onrcano Bute. [TogibHicTh moci-
JokyBaHuX EITJI KOHTpOJIOBAJIM METOJOM Iellb-XPO-
Marorpadii, a Takox 3a BMicToM Oinka. J{ist moci-
TokeHb Bukopuctano EILI Big necsatu mopomineii.

Oxkpemi ¢pakiii eKkcTpakTiB 00’ eMoM 3 MIT ojep-
JKyBaJIM METOJIOM Tellb-XxpoMatorpadii 3 cedagexcom
(G-200 na xomoHmi 21X2 cm. [1s1 kaniOpyBaHHS KOJIOHOK
BUKOPHUCTOBYBaJM ONaKUTHUU JEKCTPaH 3 M.M.
2000 x/la («Sigmay, CIIIA), TIIFOKO300KCHAA3y 3 M. M.
180 xla («Faizyme», IIAP), cupoBarkoBuii anp0ymin
Ouka 3 M.M. 66 k/la («Sigmay), muroxpom C 3 M.M.
12 x/1a («Sigmay). Bmict Ginka B ekcTpakTax i hpak-
LiSIX BUMIPIOBAIN CLIEKTPOPOTOMETPHYHUM METOIOM
[18]. ¥Yci criekTpooTOMETpUIHI TOCIKEHHS IPOBO-
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The objective of the research was to study the effect
of storage of placenta tissue at —20°C on the pro-
perties of derived from it aqueous-saline extracts and
their several fractions with respect to interrelation with
membranes and erythrocyte cytosol.

Materials and methods

The research was carried out in human placenta
extracts. Placenta was obtained from women in labour
with their informed consent in Ukrainian Scientific-
Practical Center of Obstetrics, Gynecology and Repro-
ductivity of the Ministry of Healthcare of Ukraine
(Kharkiv, Ukraine). To prepare the extracts, placenta
was thoroughly washed from mucus and blood with
isotonic NaCl solution which was changed several
times. The washed placenta was transferred into dish
and fetal membranes (amniotic and chorial) were
separated by scissors, afterwards thin tissue layers
were cut as 3X2 cm slices in cotyledon zone. The
derived placenta fragments were plunged into the con-
tainer with physiological saline in 1:5 placenta/solution
ratio and mixed for 2-3 min. The supernatant was
poured and supplemented with a fresh portion of
physiological saline, this procedure was repeated 3—4
times. To derive HPE the washed placenta pieces were
mixed with 0.15 M NaCl solution in 1:1 volumetric ratio
and homogenized with a high speed homogenizer
MPW-302 for 5 min, afterwards the mixture was kept
for 12 hrs at 4°C and centrifuged during 15 min at
1500g. The supernatant liquid was collected and
filtered. The filtrate, which was the HPE, was poured
to vials for the further studies. The part of placentas
was previously frozen with low cooling rates (from 1
to 7 deg/min) and stored at —20°C. After thawing the
extracts were procured from placentas as described
above. The similarity of the studied HPEs was
controlled by gel chromotography as well as by protein
content. For our research we have used HPEs from
placentas of ten women in labour.

Isolated fractions of extract of 3 ml volume were
obtained by gel chromotography with Sephadex G-200
in 21x2 cm column. To calibrate the columns we used
blue dextran of 2000 kDa molecular weight (Sigma,
USA), glucose oxydase of 180 kDa (Faizyme, SAR),
bovine serum albumin of 66 kDa (Sigma), cytochrome
C of 12 kDa (Sigma). Protein content in extracts and
fractions was measured spectrophotometrically [10].
Spectrophotometric analysis was performed with Pye
Unicam SP 8000 spectrophotometer (UK).

Erythrocytes were derived from donor male blood
(group II) procured from healthy donors at Kharkiv
regional blood transfusion station using Glugycir preser-
vative. To remove plasma and leukocytes the blood
was centrifuged for 5 min at 1500g. Erythrocyte sedi-
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i Ha ciiektpodoTomerpi «Pye Unicam SP 8000
(Benuka bputanis).

Eputponutu onep:xyBanu 3 JOHOPCHKOI KPOBi 4O-
nosikiB (rpyna II), 3arotoBnenoi Ha KOHCepBaHTi
«'mrorinpy Bi 3M0POBHUX JTOHOPIB Ha XapKiBCHKI
obmacHiif cTaIii nepenuBaHHsa KpoBi. s BumaaeHHS
IUTa3MHU 1 JIEHKOLMTIB KPOB LEHTPU(YTYBAIH 5 XB IIPH
1500g. Ocan eputpouuTis Tpudi BiaMuBaiu (ocarHo-
conboBuM Oydepom (150 MM NaCl, 5 MM docdar-
Horo Oydepa, pH 7,4). IlinroToBiieHi TaKMM YHHOM
EPUTPOIUTH ITiIaBaK 2-TOJMHHIN iHKyOaIlii 3 OKkpe-
mumu ppaxuisvu ETUL Iicns excrio3uii eputponuTa
TpH4i BiIMUBANH 130TOHIYHUM po3unHOM NaCl i BuB-
yany HeoOXiTH1 apaMeTpH.

KucnoTHy CTiiiKicTb €pUTPOLIUTIB XapaKTepU3yBalH
3a yacoM 50%-ro reMouni3y micis NepeHeCeHHs KT THH
1o nuTparao-(ocdaraoro 6ydepa, pH 3,8. Hac 50%-ro
TEMOJTi3y PO3PaxX0OBYBAIIN 32 KIHETHIHOIO KPUBOIO 3MiHU
ontuyHoi ryctuHu mpu 700 Hm [15].

Husa nocmimxens metogom EITP mo 0,5 M eput-
PpOLIMTapHOI MacH KOHTPOJIBHOI 200 1THKYOOBaHO1 3 OKpe-
MHUMH QpakmisiMH €KCTPaKTy momaBainu 50 MK
BOJHOTO PO3YHHY CIIIHOBOTO 30H/Ia 3 KOHLIEHTPALIEO
10 M, 50 mkn Boguoro posuuny K Fe(CN), 3 xoH-
nenTparieto 1 M i peectpyBanu cnextpu EIIP y niana-
301 Temneparyp (37...0)°C na cnexkrpomeTpi «Bru-
ker» (HiMeuyunHa) 3 TEPMOCTATUYHUM NIPHUCTPOEM
(tounicte £0,5°C). [l BUBYEHHS TeMIeparypo3a-
JIOKHOT IMHAMIKH CTaHY IIUTO30ITF0 €PUTPOIIUTIB 3aCTO-
coByBayM Tinpodinsuuii cminosuit 30un1 TEMITIOH
(2,2,6,6-TeTpaMeTn-4-0KCOMINMEePUANH- | -OKCHIT;
«Sigmay). Sk HoIMproBad BUKOPHUCTOBYBaJH (hepuia-
Hin xanio (PK) — K. Fe(CN),, sikunii He MpOHUKAE B
IHTaKTHI epUTPOIUTH [6]. Y IbOMY BHITaJKy pPeecT-
PYETBHCS BUKIIIOUHO CIIEKTP 30HAIB Y HuToriasMi. [Ipu
LBOMY BXXJIMBHM € mia0ip koHueHtpauii @K, 3a axoi
BiH HE BIUIMBA€ HA CTaH MEMOpaH 1 He YIIKO/KY€ KITi-
TuH [6]. 3acTOCOBaHMH MiIXi/ 32 YMOB BUKOPHCTAHHS
BCTAHOBJICHUX KOHLIEHTpALiil 30HAa Ta depuiianiry
(1 Ta 100 MM BiIIOBITHO) AO3BOJISIE OLIIHUTH TUHAMIY-
HUH CTaH IIUTO30JII0 Ta 0ap’ €pHi BIACTHBOCTI MEMOpa-
HU. [3 cTIeKTpiB BU3HAYAIN BiTHOIIEHHS IHTEHCHBHOC-
TeH LEHTPALHOTO (/1) 10 BUCOKOTIONBOBOTO (/1_) KOM-
HOHEHTIB (A/h_), iKe MOXKE XapaKTepU3yBaTH PYXJIH-
BiCTh 30H/Ia T4 IIUPUHY IICHTPAJILHOIO KOMIOHEHTA
cnekrpa EIP (AH|, I'c). SIk napamerp obepTanbHOi
nu(y3ii CiHOBHX 30H/1iB BUKOPHCTOBYBaJI BETHUHHY
Vv (1/¢), siIKy yMOBHO Ha3UBaIOTh «4aCTOTOIO 00epTaH-
HsD» pajJiMKaia i BU3HAYaloTh 3a hopmysioro [6]:

oo mHOH T Ejomc.
v h )
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ment was thrice washed with phosphate buffered sali-
ne (150 mM NaCl, 5 mM phosphate buffer, pH 7.4).
Prepared by this way erythrocytes were incubated for
2 hrs with isolated HPE fractions. Following the exposu-
re the erythrocytes were thrice washed with NaCl iso-
tonic solution and the needed parameters were studied.

Acidic resistance of erythrocytes was characte-
rized by time of 50% hemolysis after transferring cells
to citrate phosphate buffer, pH 3.8. Time of 50% hemo-
lysis was calculated by kinetic curve of optical density
changes at 700 nm [1].

For EPR investigations 0.5 ml of erythrocyte mass
both control and incubated with isolated fractions of
the extract were mixed with 50 Ul of aqueous solution
of spin probe of 102 M concentration, 50 pl of aqueous
solution K.Fe(CN), of 1 M concentration and the EPR
spectra were recorded within the temperature range
of (37...0)°C using Bruker spectrometer (Germany)
equipped with thermostat (+0.5°C accuracy). To analy-
ze temperature-dependent dynamics of erythrocyte
cytosol state we used hydrophilic spin probe TEMPON
(2,2,6,6-tetramethyl-4-oxypyridine-1-oxyl, Sigma). As
an extender we used potassium ferricyanide (PF) —
K, Fe(CN), which does not penetrate into intact eryth-
rocytes [12]. In this case only spectrum of probes in
cytoplasm is recorded. Moreover, of importance is the
selection of PF concentration, which does not affect
the state of membranes and does not damage the cells
[12]. The used approach in case of the proper concent-
rations of probe and PF (1 and 100 mM, respectively)
enabled the assessing of dynamic state of cytosol and
barrier properties of membrane. The spectra could give
the infomation about the ratio of intensities of central
(h,) to high field (4_) components (A /h_), characteriz-
ing mobility of probe and width of central component
of EPR spectrum (AH, G). As a parameter of rotatio-
nal diffusion of spin probes we used value v (1/s) con-
ventionally called ‘rotation frequency’ of radical and
calculated by the following formula [12]:

1o mHOB/ o —1%]0'105.
v B

Error of value v measurement is determined by
differentiation of the preceding formula:

1:2,78D3HOB/ o —1%}0"%
\Y h,_,
1

+ Lo g AHE/IO +h(-“% 5.
2 dq(—l) (-1 hO
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[Tomunka BUMipy BETHYMHHM V BU3HAYA€ThCA qHpe-
PEHLIIOBaHHAM HONEPEAHBOT POPMYITH:

Loog MHOEB/ y —1%}0'10 +
v B

+l DO—IO |:lho M@‘ho + h(-l) % c.
2 (-1) (-1) hO

[Tpu v < 10" ¢! 3Ha4eHHs qpyTOro YieHa B IpaBii
qacTuHi GOpMyYNH 3a3BHUYAll Take, SKUM MOXKHA 3He-
BaXUTU. OCKUIbKM TOYHICTh BUMIDIB BENMMYUHHU H
3MIHIOETBCS BiJl CHEKTpa A0 CHEKTpa, TO BEIUYUHY
MOMUJIKH JUIS 3arajbHOTO BHUIAAKY MOXHA OLIHUTH
nue npubau3Ho. [ v y paitoni 10° ¢! BoHa He 6itb-
ma 3a 0,06 x 10° ¢,

Jnst cratuctnyHOl 00pOOKHM OTPMMAaHMX NaHHUX
3aCTOCOBYBAJIY ITAKET MPUKIIAIHUX MTporpam «Statistica
6.0». PesympTaTu 1OCIiIKEHHS KAUCIOTHOTO TEMOITI3y
MIPEACTABICHO yV BUTVISII CEPEeNHIX 3HAYEHBb £ CTaH-
JIapTHA TIOMUJIKA CePEHBOTO. J{J1sT OIIHKU CTaTHCTHY-
HOI 3HaUyIIOCTI PO3XOKEHb MK 3HAYEHHSIMH KHC-
JIOTHOTO TE€MOJIi3y BUKOPUCTOBYBaIH t-KpUTepiit
CreronenTa. BiporinHumu BBa)kajiu BiAMIHHOCTI IIpH
p <0,05.

Pe3yabTat Ta 00roBOpeHHA

[Tix wac monepenHix mociimkens BuBy EITJI Ha
CTPYKTYpPHHI CTaH €pUTPOLIUTIB JOHOPCHKOI KPOBi OyI10
MOKAa3aHo, 110 EPUTPOIIUTH € 3PYIHOIO Ta aJIEKBATHOO
KJIITUHHOIO MOJEJJII0 JUIS BUBYEHHS O10J0TIYHOI
aktuBHOcTi EIUI [9]. Byna BusiBnena pizHa nis Ha
CTPYKTypHi noka3Huku epurpouutiB EILI 31 cBixo-
OTPUMaHO] Ta MiIaHO1 PI3HUM HU3bKOTEMIIEPaTypPHIM
BIUIMBaM TKaHWHH IUTAalleHTH (a00 HU3bKOTEeMIIepaTyp-
HuM BrumBaM Ha cami EINJI), mo kopenroBano 3i
3MiHaMH O1JIKOBOTO Ta/ab0 HYKJICOTHAHOTO CKIaTy
EIJT y BinmoBias Ha 1 Brmueu [ 10, 11].

BusiBiieHHs 110901 pEYOBHHU Y BOJHO-COIBOBHX
EI1JI Ta moBHiIIIE pO3KPUTTA MOJIEKYIIIPHIX MEXaHi3-
MmiB aii EILJI Ha cTpyKTypHO-TUHAMIYHUN CTaH KOM-
MOHEHTIB EPUTPOIIUTIB YCKIIATHEHE THM, 10 Y BUIIAJIKY
EIJL, ax # iHIWX cKiIagHuX 010aKTHBHUX PO3UYMHIB,
MO>KHA O4iKyBaTH CHHEPTi3M, aHTaroHi3M Y1 aJJUTHB-
HicTb OKpeMuX (paxuiil. ToMy akTyaJbHUM € BUBUCHHS
BIUIMBY okpeMux ¢paxuiit EI1JI na ctan epurpouuTis
Ta MOXKJIMBOCTI HOTO 3MiHH IICNA 3aMOPOKYBaHHSI-
BiirpiBy i30epiraHHs TKAHIHH IUIALCHTH y 3aMOpPOXKe-
HOMY cTaHi. [Ipy iboMy OTHMM 13 BaXKITMBUX YHHHHUKIB,
SIK1 BIUIMBAIOTh Ha CTaH PO3MOPOXKEHOT TKAaHUHU TIa-
LIEHTH, € Temneparypa ii 30epiranns. Panime Oyio
BcTaHoBIICHO, 110 EIJI sk i3 CBI>KOOTPHUMAHOI TIIaIleH-
TH, TaK 1 3 TKAHUHH, 110 30epiranack 3a TeMIepaTypH
—196°C ynponoBx poKy, MiJBHITYIOTh OCMOTUYHY
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If v < 10' s7!, the value of the second term in the
right side of formula is usually neglectable. Since the
accuracy of measurement of value H varies from
spectrum to spectrum, the measurement error for
general case can be only approximately estimated. For
v within the range 10 s™! it is not higher than 0.06 x
107 s,

To statistically process the findings we used Statis-
tica 6.0 software. The results of the study of acid hemo-
lysis are presented as mean values + standard error of
the mean. To assess statistical significance of differen-
ces between the values of acid hemolysis we used
Student’s t-test. The differences were considered signi-
ficant at p < 0.05.

Results and discussion

Previous investigations of the HPE effect on struc-
tural state of donor blood erythrocytes showed that
these cells were convenient and adequate model to
study HPE biological activity [17]. The HPEs from
fresh placenta tissue and the one subjected to different
low temperature exposures (or following low tempera-
ture exposures on the very HPEs) exhibited different
effects on erythrocytes structural indices, and that
correlated with the changes in HPE protein and/or
nucleotide composition in response to these exposures
[16,18].

The revealing of active agent in aqueous-saline
HPEs and more complete exploration of molecular
mechanisms of HPE effect on structural and dynamic
state of erythrocyte components are complicated by
the fact that in case of HPE like in other complex
bioactive mixtures one may expect the synergism,
antagonism or additivity of some fractions. Therefore
the study of the effect of isolated HPE fractions on
erythrocyte state is important, along with the inves-
tigation of possible changes arised from freeze-thawing
and storage of placenta tissue in a frozen state. At the
same time, one of the important indices affecting the
state of frozen-thawed placenta tissue is the tempe-
rature of its storage. Previously it was established that
the HPEs both from a fresh placenta and from the
tissue, stored under —196°C for one year, increased
osmotic fragility and resistance of erythrocytes to the
effect of highly concentrated sodium chloride solutions
and low pH [17, 18]. At the same time the storage of
placenta tissue over a month under —20°C resulted in
significant changes of features of obtained extracts,
which were manifested in the increased oxidation of
heme iron in corresponding proteins of extracts, as well
as in a decrease of their antiradical activity, a loss of
capability to increase the erythrocyte osmotic and acid
resistance, i. e. the features intrinsic to the extracts of
fresh placenta. Therefore it was expedient to find out
exactly which HPE fractions lost their biological effect
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KPHUXKICTh Ta CTIHKICTh EPUTPOLIUTIB 10 Ail BUCOKHX
KOHIIEHTpAIii XJ0puay Harpito i Hu3pkux pH [9, 10].
V Toi1 e yac 30epiraHHs TKaHUHH TUTALEHTH OHA
Micsup 3a temnepatypu —20°C mpuBoauaIo a0
3HAYHHUX 3MiH BIIACTUBOCTEH OTPUMAHHX €KCTPAKTIB,
AK1 TIPOSIBIIATNCS B 301JIbIIIEHHI CTYIIEHSI OKHCIIO-
BaHOCTI TEMOBOTO 3aJli3a y BiAMOBIIHUX OiIKax eKc-
TPAaKTiB, 3HWKEHHI 1X aHTUPAJUKAIBHOI aKTUBHOCTI,
BTpaTi 3MaTHOCTI IO MIiABHIICHHS OCMOTHYHOI Ta
KHCIIOTHOI CTIKOCTI €pUTPOLIUTIB, TPUTAMAHHOT IS
EKCTPAKTIB CBIKOOTPUMAHOI IUTalleHTH. ToMy TOIIUTh-
Ho Oyn0 3’sicyBar, aki came ¢ppaxuii EI1JI Brpauatots
Oiosoriununii eeKT Ha EPUTPOLIUTH MiCT 30epiraHHs
TKAHWHU TUIAIIEHTH 32 YMOB TIOMIPHO HU3BKHX TEMIIe-
patyp.

Hns pociimxeHb o0panu Taky XapaKTePUCTHKY
EPUTPOLIUTIB, SIK KIHETHKA KUCIIOTHOTO TE€MOJTI3Y, 110
BIJIIIOBIZTA€ CTIKOCTI MEMOpPAH B YMOBAaX, SIKI BUXO/STh
3a Mexi ¢izionoriuyHux 3Ha4eHs pH, Ta geskoro Miporo
BioOpakae 3B’A3yBaHHS AMCOLIHOBaHUX MOJEKYI
KHCNOT 1 yTiB. ToMy 3MiHa piBHS KHCIOTHOTO TEMOJIi3y
EPUTPOIINTIB BOJJHO-COTLOBUMH EKCTPAKTAMH ILIAIICH-
TH 1 IXHIMH OKpeMUMH (PaKLiIMU MOKE 00’ EKTUBHO
XapakTepu3yBaTH i CycIieH311 OiJIKiB.

[IpoBeneni OCiIHKEHHS ITOKa3alIH, 10 1HKYOaItis
eputporuTiB 3 EILJI 31 CBi>k0OTpUMaHOT IUTAIICHTH U
okpemumu ¢pakuismMu EITI npuBoauTs 10 migBuIieH-
Hs1 IXHBOT KUCTIOTHOT cTiiikocTi. [Topsin 3 1M iHKyOartis
eputpounTiB 3 EILJI i3 mmanienT, sixa 306epiranacs mpu
—20°C, 3HMXY€ KHUCIOTHY CTIHKICTh €PUTPOILHTIB
(puc. 1). JocnimkeHHs BIUIMBY OKpeMHX (pakiii
[IOKa3aJo, Mo HaHOUIbIIe 11 3HIKEHHS CIPUYHUHSIA
excrio3uttis 3 gpakmiero EITJI menme 5 x/la (puc. 2).

VY 3B’43Ky 3 UM BaXXJIWUBO OyJ0 BU3HAUUTH, 5K
pruBatuMe Qpakuis EITJI menme 5 k/la Ha cTan
LUTO30JII0 epuTpoLHTiB. Taka 3awikaBieHicT 00yMOB-
JIEHA THM, IO PE3YyIIBTaTH TOCITIHKEHb OCTaHHIX POKIB
JIOBOJISITh, IO 3MIHM MIXMOJICKYJSIPHHX B3a€MOJIMA
KOMIIOHEHTIB LUTO30JII0, & OTXKE 1 HOTO CTPYKTYpHO-
JUHAMIYHOTO CTaHy € TOJIOBHUMH y perynsuii sk
MeMOpaHHHX B3aEMO/Ii, TaK 1 ()YHKITIOHAJIBHOTO CTaHy
EpPUTPOITNTA B IMUIOMY. 30KpeMa, OyiI0 Imoka3aHo, Mo
TOJIOBHOIO JIAHKOIO MeXaHi3My peryisimii ¢izionorii
EPUTPOLIUTIB, CTA0LIBHOCTI Ta 3aTHOCTI 10 JAedop-
Martii MeMOpaHu € M>KOLTKOBI B3a€EMO[IIi, STKi 3HATHOIO
MIpOIO 3a0€3Medy0Th CTa01NbHICT THHAMITHOI CHC-
TEMHU MEMOpaHa-IIUTOCKENET-IUTO301b [16, 20].

BoueBuap 3MiHM KoH(OpMaIlii KOMIIOHEHTIB LIUTO-
30JTI0 TIOBWHHI BiIOMBATHCS Ha HOTO CTaHi, 30KpeMa
Ha OanaHCi BUTHHOI Ta 3B’s13aHOT BOJIH, a 1€, Y CBOIO
Yepry, OB’ 3aHO 3 MIKpOB S3KICTIO IUTO30110. Brius
okpemux ¢paxuiii EIJI Ha nuHaMiyHui cTaH LUTO-
30JTF0 €PUTPOIIUTIB MOYKHA OIIIHIOBATH 3 TTApaMETPOM
obepTanmsHOi pyxauBOCTi criHoBOTO 30HAa TEMITOH
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Puc. 1. Bnnus ekcnosuuii 3 EMJT Ha yac 50%-ro remonisy
eputpoumnTie npyn pH 3,8: 1 — HaTUBHI epuTpouUTH; 2 —
epuTtpoumnTun nicna ekcnosuuii 3 EMJ1 3i ceBixxooTpumaHoi
nnaueHTn; 3 — eputpoumnTn nicna ekcnoauuii 3 EMNJI 3
nnaueHTu, sika 3bepiranaca 6 micauis npu —20°C; 4 —
epuTpoumnTun nicns ekcnosuuii 3 ENMJ1 i3 nnaueHTn, gka
36epiranacs 12 micsuis npu —20°C; * — 3HauyLLi BiAMIHHOCTI
NOPIBHSAHO 3 HATUBHMMU €PUTPOLIUTAMMW.

Fig. 1. Effect of exposure with HPE on time of 50% hemo-
lysis of erythrocytes at pH 3.8: 1 — native erythrocytes; 2 —
erythrocytes after exposure with HPE from freshly procured
placenta; 3 — those after exposure with HPE from placenta,
stored for 6 months at —20°C; 4 — erythrocytes after
exposure with HPE from placenta, stored for 12 months at
—20°C; * — differences are statistically significant as
compared to native erythrocytes.

on erythrocytes after the placenta tissue being stored
under moderately low temperatures.

For the study we selected such erythrocyte charac-
teristics as kinetics of acid hemolysis which corres-
ponded to membrane resistance under the conditions,
exceeding the limits of physiological pH values and
reflecting in some way the binding of dissociated
molecules of acids and alkalis. Therefore a change in
acid hemolysis level found in erythrocytes mixed with
placental aqueous-saline extracts and their isolated
fractions may objectively characterize these protein
suspensions.

The performed experiments demonstrated, that
erythrocyte incubation with HPE from fresh placentas
and with isolated HPE fractions resulted in an increase
of'their acid resistance. Along with that, the erythrocyte
incubation with HPEs from placenta stored at —20°C
reduced the acid resistance of erythrocytes (Fig. 1).
The study of the influence of certain fractions demon-
strated, that the greatest decrease was found after
the exposure with HPE fraction below 5 kDa (Fig. 2).

In this connection it was important to determine
how HPE fraction below 5 kDa would affect the eryth-
rocyte cytosol state. Such an interest was stipulated
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y IIATO30JI1 Ta HOTO TeMITEPaTyPHUMH 3aJIEKHOCTIMH
y miama3oHi (37...0)°C.

OTpumani pe3yibTaTd LIOJ0 BIUIMBY iHKYOamii
epUTPONHTIB 3 okpeMuMH (pakiisimu EITJT 31 cBixko-
OTPHMAaHOI IJIANEHTH MOKA3aJIH, IO CTaH UTO30JI0
EPUTPOLHTIB 3AJEKUTH SIK BiJ] MOJEKYJSIPHOI MacH
(pakuii, TaK 1 BiJl HOYaTKOBOTO CTaHy €PUTPOLIUTIB.
BcranogieHo, 1o paxiiis 3 M.M. MeH1Ie 5 k/{a npak-
THYHO He BILIUBAE HA CTaH IIUTO30JTI0 CBIXKHUX TIOBHOITIH-
HUX epUTPOUUTIB (pHc. 3).

[HKyOarist epUTPOLUTIB i3 HU3BKOMOJIEKYJIIPHUMH
(hpaxItissMu EKCTPAKTIB, OTPUMAHHUX 13 IDIATICHTH TTiCIISI
if 3aMOpOKyBaHHA-BiAITPIBY Ta JOBFOCTPOKOBOTO 30€-
piranss npu —20°C, BIUTMBA€ Ha CTaH LUTO30JII0 €PHT-
pouwuTis. [IpoBeneHi mociKeHHS TOKa3aJIH, 10 iHKY-
Oarist epUTPOIUTIB 3 (PAKIIEI0 EKCTPAKTIB 3 M. M.
MeHIIoo0 3a 5 k/la 3 miamnenTy, sika 30epiranacs npu
—20°C, na Binminy Bif (pakuii 31 CBI>KOOTpUMaHO] 11a-
LEHTH, 3MIHIOE XapaKTep 3aJIe)KHOCTI ApeHiyca pyx-
JIUBOCTI CIIIHOBOTO 30H/1a B IOCIIKEHOMY Jiara3oHi
temriepatypu (puc. 4). CrioctepiraeTbest SMEHIIICHHS
MIKpOB’I3KOCTi IUTO30JI10, 0COOIMBO 32 TEMIIEpaTypH
amwk4ae 20°C (1/Tx1073 = 3,41). Yactota 06epTaib-
HOTO pyXYy crinoBoro 30u1a mpu 13°C ctanoButs (2,63
+0,06) x10°c! y 3paskax, iHKyboBaHHUX i3 PpakIriero
EKCTPAKTIB 3i CBixkooTpuManoi rutanenTH i (1,57 = 0,06)
x10° ¢! y uuto30i epUTPOLUTIB Micis iHKyOalii 3
tdpaxkmiero EINJI, sika 30epiranaces npu —20°C. Sk Bi-
JIOMO, 3a Temriepatypu Omm3sko 20°C BimOyBarOTHCS
TepMOiHyKOBaHi epeOy1oBy OITOK-JIii JTHUX KOMIIO-
HEHTiB MeMOpaHU epUTPOUHTIB Ta/abo B3aemomii
[IATOCKeJIeTa 3 OLTKOM cMyTH 3. BUXOISTIH 3 BUIIIEBUK-
JIAJICHOT0, MOYKHA TIPUITYCTUTH, 110 3MIiHHU B ITUTO30JT1
eputpouutiB 01au3pko 20°C 00yMOBIICHI BILTHBOM
¢bpaxuii 3 m.m. 5 k/la EIJI i3 mnanenrtu, ska 30epi-
ranacs npu —20°C, Ha O1JIKOBI KOMIIOHEHTH MEMOpaH
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Puc. 2. Bnnue ekcnoauuii 3 EMJ1i3 nnaueHTwn, sika 36epira-
nacs 6 micauis npn —20°C, Ha yac 50%-ro remonisy epuT-
pouutie npu pH 3,8: 1 — HaTUBHI epuTpounTK; 2 — Nicnsa
ekcno3uuii 3 EMJI; 3 — 3 cdpakuieto 700 kda; 4 — 180 kla;
5 - 65 kfa; 6 — 12 ka; 7 — meHwe 5 kfa; * — 3HauywWwi
BiAMIHHOCTiI NOPIBHSAHO 3 HATUBHUMW epUTPOLMTaMM.

Fig. 2. Effect of exposure with HPE from placenta, stored
for 6 months at —20°C on time of 50% erythrocyte hemo-
lysis at pH 3.8: 1 — native erythrocytes; 2 — after exposure
with HPE; 3 — with 700 kDa fraction; 4 — 180 kDa; 5 —
65 kDa; 6 — 12 kDa; 7 — below 5 kDa; * — differences are
statistically significant as compared to native erythrocytes.

by the recently reported findings about the importance
of changes in intermolecular relationships of cytosol
com-ponents, i. e. their structural and dynamic state,
in regulating both membrane interactions and functional
state of erythrocytes in a whole. In particular, the pro-
tein-protein relationships providing in a great mea-sure
the stability of dynamic system of membrane-cyto-
skeleton-cytosol, were designated as the main link of
regulation of erythrocyte physiology, stability and
capability to membrane deformation [2, 14].
Evidently the conformation changes in cytosol com-
ponents should affect its state, in particular, the balance
of free and bound water, being in its turn associated
with cytosol microviscosity. The influence of isolated
HPE fractions on dynamic state of erythrocyte cytosol
may be assessed by the parameter of rotational mobility
of TEMPON spin probe in cytosol and by its tempe-
rature dependences within the range of (37...0)°C.
The obtained results concerning the effect of eryth-
rocyte incubation with isolated HPE fractions from
fresh placenta demonstrated that state of erythrocyte
cytosol was dependent on both molecular mass of
fractions and initial state of erythrocytes. The fraction
below 5 kDa was established as nearly not affecting
the cytosol state of fresh intact erythrocytes (Fig. 3).
The incubation of erythrocytes with low molecular
fractions of extracts procured from placenta after its
long-term storage at —20°C affected the erythrocyte
cytosol state. The performed experiments demons-
trated that erythrocyte incubation with the fraction of
extracts below 5 kDa from placenta stored at —20°C
resulted in changed character of Arrhenius depen-
dence of spin probe mobility within the studied tempe-
rature range, and this was unlike the effect observed
in case of fresh placenta (Fig. 4). There was a decrea-
se in cytosol microviscosity, especially at the tempe-

npo6nemMbl KpMOO6MONOrMM U KpPUOMeAULIMHbDI
problems of cryobiology and cryomedicine

Tom/volume 24, Ne/issue 1, 2014



1.1

1 4

0,9 -+

1
[ ]
oe

0,8
0,7 - e®go°

Inh,/h_

0.6 7 g3e
0,5 1

0,4

0,3

0,2 T T T T T
3,10 3,20 3,30 3,40 3,50 3,60 3,70
1/Tx10°

Puc. 3. 3anexHocTi ApeHiyca napameTpa pyxnmMBocTi 3oHAa
TEMMOH y untosoni eputpouuTie: @ —HaTBHMX, O — nicns
iHkybauii 3 dpakuieto meHwe 5 kfa EMJ i3 ceixooTpu-
MaHO| nnaLleHTwn.

Fig. 3. Arrhenius dependences of mobility parameter of
TEMPON probe in cytosol of erythrocytes: @ — native, O —
after incubation with fraction below 5 kDa of HPE from
freshly procured placenta.

eputponuris. Lleit edexT n1o0pe y3romKyeThes 3 OTpu-
MaHUMH JaHUMH ILOJI0 3HUKEHHS KHCIIOTHOI CTIMKOCTI
EpUTPOLMTIB MiA BIUIMBOM came wiei ¢pakuii. Taka
Y3TO/KEHICTh MOJKE ITOSICHIOBATHUCS THM, 1[0 KUCIIOT-
Ha CTIHKICTb €pUTPOITUTIB 3aJIC)KHUTh, HACAMITEPE]T, BT
cTany Oinka cmyru 3 [19].

JlaHi 7oCIiPKEHHS CBiT4aTh PO BILIUB JOBFOCTPO-
KOBOTO 30epiraHHsl TKaHWHH IJIAeHTH 3a TeMIlepa-
TypH —20°C Ha BIaCTHUBOCTI OTpUMaHOi 3 Hel (pakiii
3 M.M. MeHIIe 5 k/la. BaxxnupicTe MX pe3ybTaTis
MOJISITAE Y TOMY, IO CaMe 3 HU3bKOMOJEKYJISIPHUMH
O1IKOBO-NIENTHIHUMH (PpaKILiIMU TTOB’ A3YIOTh TEpa-
MEBTUYHUH epeKT psAay 0i0I0TIYHO aKTUBHUX CyMi-
mei. Panime Oyno mokazano [11], mo y mpomeci
30epiranHs TKaHUHH M1aneHTH npu —20°C y orpuma-
HUX 3 Hel eKCTPaKTax IMiBUIIYE€THCS BITHOCHHUHN BMICT
61nkiB 13 M.M. MeHIIIe 60 k/la, 110 MO>Ke OB’ A3yBaTHCS
3 POTIKaHHAM MPOTEOJITHYHUX PEeaKLiii y mporieci 30e-
piraHHs TKaHWHU IUIALIEHTU 33 TaKoi TeMIepaTypu.
Cuin 3a3naunty, 1o B EINJI, oTpuMaHuX i3 IianeHTH,
sika 36epiranacs mpu —20°C OinbIe MicsI, Big3Ha-
YaeThCA MiABUILICHHS PiBHS TPUBAJICHTHOT'O TEMOBOTO
3amiza. Lle cBiqunTh mpo nossy B EITJI okuciroBadis,
MPUCYTHICTb KX MOKE IPHUBOJIUTH JIO OKUCIICHHS OiJI-
KiB MEMOpaH epUTPOIMTIB Ta IXHBOI MOAAJIBINIO] arpe-
rauii, y mepiry uepry 6inxa cmyru 3 [17], 1 10 3HIKEHHS
KHCJIOTHOI cTifikocTi kitiTuH [ 15, 19]. 3MiHa arperartiii-
HOTO CTaHy OiTKa CMyTH 3 MO’Ke BITMBATH Ha Tak
3BaHMU HUTOIIa3MAaTUIHMM Horo goMeH (cdb3), skuit
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Puc. 4. 3anexHocTi ApeHiyca napameTpa pyxnmBocCTi 30HAa
TEMMOH y umtosoni eputpounTia: @ —HaTUBHMX, A — nicns
iHKybOaUii 3 dpakuieto meHwe 5 kOa ENMJ, wo 36epiranacs
npu —20°C.

Fig. 4. Arrhenius dependences of mobility parameter of
TEMPON probe in cytosol of erythrocytes: @ —native, A —
after incubation with fraction below 5 kDa of HPE from
placenta tissue stored at —20°C.

rature below 20°C (1/Tx1073= 3.41). The frequency
of rotational mobility of spin probe at 13°C was (2.63 +
0.06)x10%s™" in the samples incubated with the extract
fraction from fresh placenta and (1.57 + 0.06)x10°s™!
in erythrocyte cytosol after incubation with HPE
fraction stored at —20°C. It is known that temperatures
of about 20°C are characteristic for thermoinduced
rearrangements of protein-lipid components of erythro-
cyte membrane and/or interactions of cytoskeleton and
band 3 protein. Proceeding from the mentioned above
we may suggest that the changes in erythrocyte cytosol
at temperatures about 20°C were stipulated by the
effect on protein components of erythrocyte mem-
branes exhibited by fraction below 5 kDa of HPEs
from placenta, stored at —20°C. This effect agreed
well with the obtained data concerning the reduction
of acid resistance of erythrocytes under the influence
of exactly this fraction. Such a conformity may be ex-
plained by the dependency of erythrocyte acid resis-
tance on primarily band 3 protein state [11].

The results of the research testify to the effect of
long-term storage of placenta tissue at —20°C on the
peculiarities of isolated fraction with molecular weight
below 5 kDa. The importance of the findings consists
in the fact that a therapeutic effect of some biologically
active mixtures is associated exactly with low molec-
ular protein-peptide fractions. Recently it has been
demonstrated that following storage of placenta tissue
at—20°C the procured from it extracts had an increased
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Ma€ Miclsi KOHKYPEHTHOTO 3B’ A3YBaHHS KIIOYOBHX
(hepMeHTIB TITIKOJIi3y, TeMOTIIO0IHY, 8 TAKOXK aHKIpUHY,
OukiB cmyT 4.1 Ta 4.2, 1110 3TIHCHIOIOTE 3B’ 130K CIIEKT-
pHUHOBOTO cKefeTa 3 MeMOpaHoto [16]. BcranosneHo,
10 IIUTOCKENETHI KOMIIOHEHTH EPUTPOIINTIB IEPEX0-
IITh Y MEMOPaHO3B’ sI3aHUI cTaH a00 y «IIUTO30JIb-
HUI», 1 111 HEPEXOAH, K OJJMH i3 peryaTopis ¢izionorii
KJtiTuHH [ 16], BOYeBH/Ib, BILTUBAIOTH Ha OallaHC BUTLHOI
Ta 3B’3aHOi BOIU y IIUTO30J1i, 3MiHU B IKOMY PEECT-
PYIOTBCS 32 HOTO MIiKpOB’s3KicTi0. ToMy 3HaUeHHS
MIKpOB’sI3KOCTi, a B OUIbIIIN Mipi 1l TemmeparypHa
3aJIeKHICTh MOXKYTh BiToOpakaT 3MiHH CTaHy MEM-
OpaHo3B’s13aHUX OLIKIB. Y 3B’S3KY 3 IIUM 1 CTIOCTEpi-
TAETHCS Y3TODKCHHS BILUTUBY OKpEMUX (hpakIriii ekc-
TPAaKTIB IUTALEHTH SK HA KUCIOTHY CTIHKICTh MEMOpaH,
TaK i Ha CTaH [UTO30JI0 EPUTPOIIHUTIB.

BucHoBkH

TaxkuM 4nHOM, eKCIIEepUMEHTAIbHE JTOCIiIKEHHS
BBy EINJI Ha BnacTuBOCTI MeMOpaH epUTPOLIUTIB
MTOKa3aJIo, M0 €KCMO3UIIis KIITHH 3 eKCTpaKTaMu i3
IJIAIeHT, sIKi 30epirajaucs mpoTsaroM 6 MicAIiB TpH
—20°C, 1 nesiKkuUM# OKPEMUMH iX (HpaKLisIMU IPUBOJANUTD
710 3HIKEHHSI KHCJIOTHOI CTIHKOCTI €pUTPOLIUTIB, 10
TOTO X HalOUIbIIe BIUTUBAE (DPaKIlis 3 M.M. MCHIIIE
5 kJla. [1pu 11b0My €KCTIO3HITisl epUTPOIHTIB 13 Ppak-
mi€ro M.M. MeHIIe 5 k/la 3 TaKuX MianeHT, Ha BiAMiHy
Bi1 Ti€1 5k (ppaKii 31 CBIKOOTPUMAHO] IUIALICHTH, 3MIHIOE
CTaH IUTO30JII0, 3HIKYIOUN HOTO MIKpOB’SI3KICTh Ta
MOIU(DIKYIOUH TEMITepaTypHY 3aJIeKHICTh PYXJIMBOCTI
CIIHOBOT'O 30H]A.
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relative content of proteins with molecular weight below
60 kDa, that may be related with proteolytic reactions
occuring during placenta tissue storage at the stated
temperature [16]. Of note is the fact that HPEs
procured from placentas stored at —20°C longer than
amonth had an increased level of trivalent heme iron.
This testified to the occurrence of oxidizers in HPE,
which presence could result in oxidation of erythrocyte
membrane proteins and their following aggregation,
band 3 protein in particular [4], and in a reduction of
acidic resistance of the cells [1, 11]. A change in aggre-
gation state of band 3 protein could affect its so called
cytoplasmic domain (cdb3), containing the sites of
competitive binding of key enzymes of glycolysis,
hemoglobin, as well as ankyrin, band 4.1 and 4.2
proteins, implementing the bond of spectrin skeleton
with membrane [2]. Cytoskeletal components of eryth-
rocytes were established to transit either into mem-
brane-bound state or ‘cytosol’ one, and these transfor-
mations, being the triggers of cell physiology [2]
apparently affected the balance of free and bound wa-
ter in cytosol, the changes in which could be revealed
by its microviscosity. Therefore, the values of micro-
viscosity and mostly its temperature dependence may
reflect the changes in a state of membrane-bound
proteins. That is why there was a similarity of the
effects of isolated fractions of placenta extracts on
both acid resistance of the membrane and erythrocyte
cytosol state.

Conclusions

Thus, the experimental study of HPE effect on
erythrocyte membrane features demonstrated that the
cell exposure with extracts from placentas, stored for
6 months at —20°C and their isolated fractions resulted
in a decrease of acid resistance of erythrocytes, more-
over the highest effect was found in case of fraction
below 5 kDa. The erythrocytes’ exposure with fraction
below 5 kDa from such placentas, in contrast to the
same fraction from fresh placentas, changed the cytosol
state by decreasing its microviscosity and modifying
the temperature dependency of spin probe mobility.
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