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Extracts During Low Temperature Storage

Bricokoe conepxaHne OHONIOTUYECKH aKTUBHBIX
BEIIECTB B BOJHO-COJIEBBIX 3KCTPAKTAX IUIAIIEHTHI
yenopeka (DIIY) mo3BonseT UCIONB30BATh UX B
pasHBIX oOnacTsax MeaunuHbel. COCTaB 3KCTPAKTOB B
3HAYUTENLHON CTENEeHW 3aBHCHT OT MCXOJHOTO Ma-
tepuana. [lo cocrary DIIY Oblin pazaeneHsl Ha TPH
THUIA, KOTOPhIE COOTBETCTBOBAIM PaCIpeAeICHUIO
OEIKOB IO MOJICKYIISIPHBIM MaccaM U KOPPEIUPOBAIU
¢ OMOIOTHYECKOW aKTUBHOCTBIO SKCTPAKTOB MO OTHO-
LICHUIO K 3pUTporuTaM. Ha ocHoBaHUM TaHHOTO (hak-
Ta OBLIO BBICKAa3aHO MPEATIOIIOKEHHE O BEAYIIEH pon
0eITKOB BO B3aMMOJIEHCTBUHN 3KCTPAKTOB C 3PUTPOLIN-
tamu [1]. JAna XpaHeHUS SKCTPAKTOB HCIOIB3YIOT
HU3KHE TeMIepaTyphl WK JTHO(QUIHHOE BBICYIINBA-
Hue. OgHaKo IPAKTUYECKHU OTCYTCTBYIOT UCCIIEIOBA-
HUS, TTOCBAIICHHBIE CPABHUTEILHOMY HU3yYEHUIO
cpoiicte OIIY mocne ux xpaHenwus. i pacTBopoB
OeIKOB 3aMOpakKMBaHUE SBISETCS Ooyiee MaAsIuM
criocoboM xpanenus [2]. [loaToMy 1eNTbI0 HACTOSIIIETO
WCCIIeZIOBAaHUS OBLIO N3YyYNTh BIMSIHHAC XpaHEHUS TIPH
pPa3TUYHBIX TeMIlepaTypax Ha HEKOTOpble CBOMCTBa
JKCTPAKTOB.

Matepunanbl 1 meToAbl

BonHo-comneBble AKCTPaKTHl BBIIEISIIN U3 TKAHU
MJANEHTHl YelloBeKa, KOTopas TeCTUPOBaiach Ha
HaNIW4Yue BUPYCHBIX HHpEKIUH. J{J1s1 moxy4eHus skc-
TPAaKTOB OTMBITHIC ()parMEeHTHl TOMOTCHU3UPOBAIIH,
nobasmsist 0,15 M NaCl B coornomenun 1:1. Yepes
12 4 sxBunMOpanyu ux NeHTPpU(PyrupoBaIu u codu-
paiu HajoCaAOK IJISl MCCIENOBAHUNU. DKCTPAaKTHI
XpaHWwiu B TeueHune 6 mecsaues npu —20 u —80°C B
MOPO3UITBHBIX KaMepax ¢ COOTBETCTBYIONICH TemIiepa-
Typo#, pu —196°C — B cocyze C KUIKUM a30TOM.
DKCTPAKTHl pa3MOpakuBalu B BOJSHON OaHe mpwu
22°C. I'enb-xpomarorpaduro 3KCTPaKTOB POBOIMIN
Ha koJjioHke 21x%2 cMm ¢ cedanexcom G-200. Konrien-
Tpanuio Oelka Ompeaessui CreKTpodhoTOMETpH-
YECKHUM METOIOM, KOHIIEHTPALHUIO MPOAYKTOB Iepe-
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High content of biological active substances in
aqueous-saline extracts of human placenta (HPEs)
enables to use it in different branches of medicine.
Extracts composition significantly depends on initial
material. HPEs were divided on compositions into
three types, which corresponded to distribution of
proteins according to molecular masses and correlated
with the extracts’ biological activity to erythrocytes.
On the basis of this fact there was supposed about
dominating role of proteins in extracts interaction with
erythrocytes [1]. For storage of extracts low
temperatures or freeze-drying are used. However,
practically there are no investigations dedicated to
comparative study of HPEs properties after storage.
For protein solutions freezing is more mild storage
method [2]. The research aim was to study the effect
of storage at different temperatures on some properties
of extracts.

Materials and methods

Aqueous-saline extracts were isolated from human
placenta tissue, which was tested for virus infection
presence. For extracts deriving the washed-out
fragments were homogenized, adding NaC10.15 M in
1:1 ratio. After 12 hrs of equilibration they were
centrifuged and supernatant was taken for the
researches. The extracts were stored for 6 months at -
20 and —80°C in freezing chambers with corresponding
temperature and at —196°C in Dewar with liquid
nitrogen. The extracts were frozen-thawed on water
bath at 22°C. Gel-chromatography of extracts was
carried out on 21%2 cm column with G-200 sephadex.
Protein concentration was determined by spectropho-
tometry, concentration of peroxidation products was
done with thiobarbituric acid reaction. Erythrocytes
were derived from donor’s blood. Erythrocyte exposu-
re with placenta extracts and isolated fractions,
obtained by gel-chromatography, made 2 hrs. With this
aim erythromass was diluted in 1:1 ratio with
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KHCHOTO OKHCJIEHUS — C TIOMOIIBIO PEaKIIUH C THOOAp-
OUTYpPOBOH KHUCIOTOW. DPUTPOLUTHI MOIyHaIH U3
JOHOPCKOW KPOBH. DKCIO3UIUS IPUTPOLHUTOB C
9KCTPAKTaMH TUTALIEHTHI HITH OTJACIbHBIMU (QpaKIusi-
MU, TOJTYYEHHBIMH METOJOM Telb-XpoMaTtorpadum,
cocranisuia 2 4. J{1st 3TOro 3puTpoMaccy pa3BOAWIH
B COOTHOIICHUU 1:1 QPHU3HOIOrHIECKUM PaCTBOPOM H
COEIUHSIIN C PAaBHBIM KOJMYECTBOM dKCTpakTa. Jlis
omnpeeseHs] YPOBHS TreMoJin3a KOHLEHTPAIHUIo
reMorIo0MHa M3MEPSUTM CHEKTPO(HOTOMETPUIECCKUM
MeTofoM. OCMOTHYECKYIO XPYIKOCTb 3PUTPOIUTOB
OIICHHWBAJTH 110 YPOBHIO T€MOJIN3a B THITOTOHHYECKIX
pactBopax NaCl (0,3-0,6 M). [Ina xapakTepucTHKH
KHUCJIOTHOTO I'eéMOJIM3a 3alUCBHIBAIN KHUHETHKY
W3MEHEeHHs onTH4ecKoi muoTHoct npu 700 HM B
uutparaoM Oydepe (pH 3,8) u onpexaensiu Bpems
50%-ro remonn3a. CrieKTpsl OMIOIIEHNS 3aIIUChIBa-
1 Ha cuekrpodoromerpe “Pye Unicam SP 80007
(BenukoOpuTanus).

Pe3yAbTaTbhl M 00CyXXA€HHe

B pabote uzyuanu 30 OI1Y paznnunbix TUnos [1].
Oxcrpakthl THHA 1 cocrapmsim S0% oT ob1Iero yncia
HCCIIeAOBaHBIX 00pasios, Tumna 2 — 40% u tuma 3 —
10%. DxctpakTel Tuna 1 He 0ONMamaNM TEeMOJIUTH-
YEeCKOW aKTHBHOCTBIO, SKCIIO3ULUS C SKCTPAKTaAMH
THTa 2 BRI3BIBAJIA HEOOMBIION remonu3 (MeHee 5%),
a AKCTPAKTHI TUMA 3 TPOSBISUIN BBICOKYIO T€MOJIN-
TUYECKYH0 aKTUBHOCTH (10 50%). s onpenenenus
MOJIEKYJISIPHOH Macchl BELIECTB, 00Jagaromux
reMOJIUTUYECKONH aKTUBHOCTHIO, OBLIO MCCIIEI0BAHO
BJIMSTHUE Ha CBOWCTBA 3PUTPOIMTOB 3KCIIO3UIINH C
OTAEIBHBIMH (PPAKLHUSIMHU, TTOJyYCHHBIMH METOAaMU
reab-xpomatorpadguu. B OonbmMHCTBE ciydaes,
O0COOEHHO JJIs1 SKCTPAKTOB C BHICOKOHM reMoJIuTHYeC-
KO aKTMBHOCTBIO, TEMOJIM3 OTMEYaJICS TTOCTIe HKCTIO-
3UIMK ¢ QPaKIUSIMU, UMECIOLIUMH MOJICKYJISIPHYIO
maccy 200—400 k/la. Kpome Toro, st HEKOTOPBIX
9KCTPAKTOB TUMA 2 OTHOCHUTENBHO HEOOIIbIIas TeMO-
JUTHYECKast akTUBHOCTH MPOSBIISIIIACH ITOCIIE IKCIIO3H-
Iuu ¢ QpaKIusiMH, MOJIEKYJIsIpHas Macca KOTOPBIX
meHee 5 x/]a.

XpaHeHHE SKCTPAKTOB IIPH HU3KUX TeMIIepaTypax
MIPUBOANT K M3MEHEHUIO pacIpeielieHns OeKoB 1o
MOJIEKYJISIpHBIM MaccaM Bo Bcex Tunax JDIIY. [Tocne
xpanenus npu —20°C 3T U3MEHEHHUsI 3HaYUTEIbHEE,
yeM nocne xpanenus npu —80 u —196°C. Ha puc.1
IIPUBEJIEHBI resib-XxpoMaTorpaMmel ais D114 tuma 2.
[TonoGuble U3MEHEHUS B paclpeieiIeHuN OEIKOB I10
MOJICKYJISIPHBIM MaccaM HaONIoJaroTcst U B APYTUX
tumnax 114,

[Tocne xpanenust 114 mpu Bcex U3yueHHBIX TEM-
nepaTypax OTME4aeTCs yBEIUICHNUE OTHOCUTEIBLHOTO
cozepkaHust OEJIKOB ¢ Oosiee BEICOKUMH MOJIEKYJISP-
HBIMH MaccaMu, CBUJICTEIILCTBYIOIIEE 00 arperanuu
OenkoB. Hanbomee BrIpaXeHbI 3TH U3MEHEHUS TTOCIIE
xpaneHus npu —20°C.
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physiologic solution and associated with the equal
amount of extract. For the determining of hemolysis
level the hemoglobin concentration was measured with
spectrophotometry. Osmotic fragility of erythrocytes
was estimated for hemolysis level in hypotonic
solutions NaCl (0.3—0.6 M). For charac-teristics of
acid hemolysis the kinetics of change in optical density
was noted at 700 nm in citrate bufer (pH 3.8) and time
of 50% hemolysis was determined. Absorption spectra
was noted with “Pye Unicam SP 8000~
spectrophotometer, Great Britain.

Results and discussion

In researches we investigated 30 HPEs of different
types [1]. The extracts of 1st type made 50% of total
number of investigated samples, 40% for 2nd type and
10% for 3™ type. Extracts of 1st type had no hemolytic
activity, exposure with 2nd type extracts triggered low
hemolysis (under 50%) and extracts of 3rd type
exhibited a high hemolytic activity (up to 50%). For
determining the molecular mass of substances, having
hemolytic activity, the effect on erythrocyte properties
of exposure with isolated fractions obtained by gel-
chromatography has been investigated. Generally,
especially for the extracts with high hemolytic activity,
hemolysis was noted after exposure with the fractions
0f200-400 kDa molecular mass. Therewith, for some
extracts of 2nd type comparatively low hemolytic
activity was exhibited after exposure with the fractions
of molecular mass under 5 kDa.

The storage of extracts at low temperatures results
in change of protein distribution for molecular masses
in all types of HPEs. After storage at —20°C these
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Puc. 1. I'ens-xpomarorpammsl OITY Trna 2 nocne xpaHeHus
npH pasnuuHbIX Temmeparypax: M — xoutpons; €@ —
xpanenue mpu —80°C; A —storage at —196°C; x — storage
at—20°C.

Fig. 1. HEP gel-chromatograms of 2nd type after storage
at different temperatures: B — control; % — storage at
—80°C; A —storage at —196°C; x — storage at —20°C.
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I'emonuTHyeckas akTUBHOCTb BBICOKOMOJIEKYIISIP-
HBIX (PpaKHii OTCYTCTBYET MOCIIE XPAaHEHHS SKCTPaK-
TOB TIPY BCEX HCCIIEZIOBAHHBIX TeMmeparypax. Bos-
MOJKHO, 3TO Pe3yJbTaT arperanuu O0enkoB, KoTopas
HaOII0MaeTcsl B OKCTPAKTaxX MOCie 3aMOPaKUBAHMUS.
U3zBecTHO, uTO arperanus OEJIKOB HOCIIE 3aMOPaKHUBa-
HUSI IPOUCXOMIUT B pe3yNbTaTe M3MEHEeHU s KOH(popMa-
LMY MOJIEKYJ M KOHIIEHTPUPOBAHMS PACTBOPOB B IIPO-
Lecce UX KPHUCTAIM3alUU U OOBIYHO COIPOBOXKAACT-
cs motepel GyHKIMOHAIBHOW aKTHBHOCTH [3, 4].
MOXHO IPEeATIONIOXKUTE, YTO TEMOIUTUYECKAs aKTHB-
HOCTb BEICOKOMOJICKYJISIPHBIX (ppakiiuii 00yciioBiIeHa
MOJIeKyJIaMH OellkoB. 'eMonuTnieckas akTHBHOCTD,
3a KOTOPYIO OTBETCTBEHHBI HU3KOMOJIEKYISPHBIE
(bpaxmum, coxpaHseTcs He3aBUCUMO OT TEMIIePaTy Pbl
XpaHEeHHs U, MO-BUANMOMY, 00yCIIOBIEHA MOJIEKY-
JIaMH, Ha KOTOPBIE ITPOLIECCHI 3aMOPaXKUBAHMSI U HU3-
KOTEMIIEpPAaTypHOI0 XpaHEHUs HE BIUSAIOT.

Okcnozutus 3putporuToB ¢ 1Y tumnos 1 u 2 npu-
BOJIUT K MOBBILIEHUIO OCMOTHYECKOH YCTOMYHBOCTH
MeMOpaH KJIETOK. DTO CBOHCTBO AKCTPAKTOB MOJTHOC-
TBIO coxpaHsieTcs nocne xpaneHus D14 npu —80 n
—196°C, apu —20°C Tepsietcs (puc. 2). OTMedeHHOE
MOBBIIIEHHE OCMOTUYECKON YCTOHYUMBOCTH 3IPUTPO-
LIUTOB B cpefax, conepxkamux D114, ne nabnronaercs
IIPH SKCTIIO3UILIUH KJIETOK C OTJCIbHBIMU (PPaKLUIMH
9KCTPAKTOB, MOJYYEHHBIX METOIOM Telb-XpPOMAaTO-
rpadun.

Okcno3unus sputponutos ¢ 1Y tumna 3, koTopble
00J1a1a10T TEMONUTHYECKOH aKTUBHOCTBIO, TPUBOIUT
K CHUKEHUIO KUCJIIOTHOM YCTOMYMBOCTH 3PUTPOLIUTOB.
OcTanpHble 3KCTPAKTHl MOBBIMIAIOT KHUCIOTHYIO
YCTONYMBOCTB KIJIETOK. YCTAaHOBJIEHO, UTO CHUKEHHE
KHCJIOTHOH YCTOHYHNBOCTH SPUTPOLIUTOB HAOMIOAAETCSI
MocJie IKCTO3UIUU C (PpaKIUIMH MOJEKYIIpHOU
maccoit 200400 x/la, KOTOpBIE BBHI3BIBAIOT TEMOJU3
MocJe 3KCIO3MLUHUNA C HUMH, KaK ObUIO OTMEYEHO
panee. MakcuMaabHOE CTAaOMIM3UPYIOLIEe BIUSHUE
Ha KHCJIOTHYIO YCTOHYHUBOCTB MPOSIBISIETCS BO (ppak-
usAx ¢ MoJeKyisipHoi Maccoit 30—60 k/la. [Tocie ske-
MO3UIUH C SKCTPAKTaMH, XpaHUBIIUMHUCS ITpu —80 1
—196°C, kpome Tex, B KOTOPBIX HaOMoaeTcss HeOOIb-
I1asi TeMOJIMTHYECKasi aKTUBHOCTD 32 CYET HU3KOMOJIe-
KyJsipHOU (pakiuu, KUCIOTHAs YCTOWYMBOCTH
SPUTPOLMTOB MOBBIAETCS. KHcnoTHas ycTOHYHBOCTE
SPUTPOLUTOB MOCIE IKCIO3HUIUU CO BCEMH IKCTPAK-
TaMH, KOTopbIe XpaHuiuch npu —20°C, caukaetcs. B
TO e BpeMs HaOIroqaeTcsl MOBBIIEHUE CONEPIKaHUs
MaioHoBoro ajpaeruna (MJIA) B XpaHsmmxcs npu
—20°C skcrpakrax (puc. 3), 3T0 MO3BONSAET OOBSICHUTD
yBEJIWYEHUE TeMOJIN3a U CHU)KEHHE KUCIOTHOU
YCTOMYMBOCTH 3PUTPOLMUTOB MOCIE HKCIO3UINHU C
takumu O11Y.

BbiBOADI
Xpanenne D14 npu —80 u —196°C, HecMoTps Ha
YaCTUYHYIO arperauuio OeJIKoB, HO3BOJISET HE TOIBKO
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Puc. 2. OcmoTHuecKasi yCTOMYHUBOCTD SPUTPOIIUTOB MOCIIE
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Temneparypax 6 MecsIeB: — xoHTpons; M — mocne
sxcnosunuu ¢ DIIYU; A — mocne skcnosunuu ¢ D114,
xparuBmmmMcs mpu —196°C; x —nocne skero3utn ¢ 114,
xpanuBmuMest mpu —20°C.

Fig. 2. Osmotic resistance of erythrocytes after exposure
with HPEs, stored at different temperatures for 6 months:
€ — control; M — after exposure with HPEs; A —after
exposure with HPEs, stored at —196°C; x — after exposure
with HPEs, stored at —20°C.

changes are more significant than after storage at —80
and —196°C. Fig. 1 shows gel-chromatograms for
HPEs of 2nd type. Similar changes in protein distri-
bution for molecular masses are observed in other
types of HPEs.

After storage of HPEs at all the investigated
temperatures the increasing of relative protein content
is noted with higher molecular masses, testifying to
protein aggregation. These changes are well expressed
after storage at —20°C.

The hemolytic activity of high-molecular fractions
is absent after storage of extracts at all the investigated
temperatures. It could be likely the result of protein
aggregation, which observed in the extracts after
freezing. It is known that protein aggregation after
freezing results of solutions from the change of mole-
cule conformation and concentrating at their crystal-
lization and is usually accompanied with the loss of
functional activity [3, 4]. It may be supposed that
hemolytical activity of highly molecular fractions is
stipulated with protein molecules. Hemolytic activity,
which low-molecular fractions is responsible for, is
preserved independently of storage temperature and,
it seemed to cause with molecules on which the
freezing and low-temperature storage have no effect.

Exposure of erythrocytes with HPEs of the 1st and
2nd types results in increase of osmotic resistance of
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Puc. 3. Conepxanne MJIA B OITY, xpanusrmmes mpu —20°C.
Fig. 3. MDA content in HPEs, stored at —20°C.

COXpaHUTh CTAOWUIM3HUpYIOIlee AeHCTBHE HAa MEM-
OpaHBI SPUTPOLIMTOB, HO U IPEIOTBPATUTD AeCTaOMITH-
3upylollee BIUsSHUE, 00yCIIOBIEHHOE BBICOKOMOJIE-
KynsapHeIMU (pakiusmu. lpyn xpaHeHUN 3KcTpakTa
maneHTsl npu —20°C B HeM yBETUYHMBAETCS COJIEP-
YKaHHe MPOAYKTOB IIEPEKUCHOTO OKUCIIEHUS, YTO MPH-
BOAMUT K IOBBIIICHHUIO YPOBHS I'eéMOJN3a U YMEHb-
LIEHUIO KUCJIIOTHOH YCTOMYMBOCTH SPUTPOLIUTOB MOC-
JI€ DKCIIO3ULIMH C TAKUMU SKCTPAKTAMHM.
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Fig. 4. Effect of erythrocytes’ exposure with HPEs on acid
resistance: 1 — fresh HPEs; 2 — HPEs, stored at —20°C; 3 —
HPEs, stored at —80°C; 4 — HPEs, stored at —196°C; @ —
control; M —HPEs without hemolytic activity; 00 — HPEs
with hemolytic activity.

cell membranes. This property of extracts is preserved
completely after storage of HPEs at —80°C and
—196°C, and at —20°C is lost (Fig. 2). Noted increase
of osmotic resistance of erythrocytes in the media,
containing HPEs, is not observed during cell exposure
with isolated fractions of extracts, obtained by gel-
chromatography.

Exposure of erythrocytes with HPEs of 3rd type,
having hemolytic activity, results in decrease of acid
resistance of erythrocytes. Other extracts increase the
acid resistance of cells. It has been established that
the decrease of acid resistance of erythrocytes is obser-
ved after exposure with the fractions of 200—400 kDa
molecular mass, triggering hemolysis after exposure
with them, as it has been noted previously. The maxi-
mum stability effect on acid resistance is exhibited in
fractions with 30-60 kDa molecular mass. After expo-
sure with the extracts, stored at —80°C and —196°C,
except those, where low hemolytic activity is observed
due to low-molecular fraction, acid resistance of eryth-
rocytes increases. The acid resistance of erythrocytes
after exposure with all the extracts, stored at —20°C,
decreases. At the same time the increase of malonic
aldehyde content (MDA) is obser-ved in stored
extracts at —20°C (Fig. 3), that enables to explain the
hemolysis increase and reduction of acid resistance
of erythrocytes after exposure with these HPEs.

Conclusions
HPEs storage at —80 and —196°C, in spite of frac-
tional protein aggregation, enables not only to preserve
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a stabilizing activity on membranes of erythrocytes,
but also inhibit the destabilizing effect, caused with
high-molecular fractions. When storing the placenta
extracts at —20°C the content of peroxidation products
in it increases, that result in increase of hemolysis level
and decrease of acid resistance of erythrocytes after
exposure with those extracts.

References

1. Pogozhikh D.N., Rozanova E.D., Nardid O.A. Effect of human
placenta extract on erythrocytes of donor blood // Problems
of Medical Science and Education.— 2007.— N1.— P. 54-57.

2. Bank D.M. Characterization of the glycation of albumin in
freeze-dried and frozen human serum // Anal. Chem.— 1997.—
Vol. 69, N13.— P. 2457-2463.

3. Cao E., Chen Y., Cui Z., Forster P.R. Effect of freezing and
thawing rates on denaturation of proteins in aqueous solu-
tions // Biotechnol. Bioenerg.— 2003.— Vol. 82, N6.— P. 684—
690.

4. Yan Y.-B., Wang O., He H.-W., Zhou H.-M. Protein thermal
aggregation involves distinct regions: sequential events in the
heat-induced unfolding and aggregation of hemoglobin //
Biophys. J.— 2004.— Vol. 86, N3.— P. 1682—1690.

Accepted in 15.05.2008

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, Ne1



