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Effect of Low Temperature Storage of Human Placenta
on Phase Transitions in Fractions of Placental Extracts
and in Mixtures of the Fractions with Cells

PedepaT: ViccnegosaHo pasoBoe noBegeHne pakuuin 3KCTPaKTOB MMaueHTbl YernoBeka, xpaHuswenicsa npy —20 n —196°C,
a Takke cMmecel CycneHsum apuTpoumTtoB n Sacchamyces cerevisiae ¢ dpakumammn npu Temnepatypax Huxe 0°C. MeTtoaom renb-
XpomaTorpadun nomnyyeHbl dpakuum ¢ M. M. Ao 4, 50-60 n Gonbwe 150 kfa. Pa3oBbie Nnepexodbl perMcTpupoBanyM MeToLoM
HU3KoTemMmnepaTypHon aAnddepeHUnanbHON ckaHupytlowen kanopumetpun. lNMokasaHo, 4To TemnepaTypbl has3oBbIX NepexonosB 1
XapakTep Ux npoTekaHus BO (OPakLMsX IKCTPAKTOB NMaLEHTbl HE U3MEHSAITCHA MPU ee XpaHeHWu B TeyeHue 6 MecsueB Kak npu
—20°C, Tak 1 npn —196°C. N3ameHeHne MeXMOmneKynspHbIX B3aUMOAENCTBUI B cuctemax npu gobaBneHnmn k dppakumusm 3KCTPaKToB
KINETOYHbIX CYCNEeH3U NPMBOAMT K MOBbILEHUIO TemnepaTypbl MHBEPCUMU Ha 4—9 rpaycoB M CHWXEHWIO TemnepaTypbl NnaBrneHus
9BTEKTUKM Ha 4—6 rpapgycoB. TemnepaTypbl NNaBneHUs BCEN CUCTEMbl NPM 3TOM OCTaBanuWCb HEM3MEHHbIMWU B rpaHuuax
NorpeLHoCcT aKkcnepumeHTa. B cmecax dpakumili ¢ KNeTOYHbIMU CYCMEH3NAMU OBHApYXXEeHO TakXe CHUXEHWE UHTEHCUBHOCTU
NUKOB MHBEpPCUN B 2—5 pa3 u nuKa NnaBneHus 3BTeKTUKM B 7—15 pa3 B 3aBUCMMOCTM OT TuNa KMeTOK WU YCMOBUI XpaHeHUs
nnaueHTbl. MNMokasaHo, YTO HM3KOTeMMNepaTypHOe XpaHeHne NnaueHTbl He BMUSIeT Ha TemnepaTypbl )a3oBbiX NepexofoB B CMECsiX,
KOTOpble copepXaT CYCMeH3un 3puTpouuTOB unnu S. cerevisiae n pakunm 3KCTPAKTOB, MOMyYEHHbIX M3 3TOW NNaueHThbI.

KnioueBble cnoBa: Hu3KoTeMnepaTypHble a3oBble nepexonbl, AnddepeHumanbHas ckaHMpyoLwas KanopumeTpus, nnaweHTa,
AKCTpaKThl, ppakuumn, aputpountel, Sacchamyces cerevisiae.

Pecbepar: [JocnimpkeHa cdasoBa nosefiHka pakLii eKCTpakTiB nnaueHTu noauHu, sika 3bepiranack npu —20 i —196°C, a Takox
cymillen cycneHsin eputpounTiB i Sacchamyces cerevisiae i3 dppakuigsmn ekcTpakTiB 3a Temnepatypu Hwxde 0°C. MeTtoaom renb-
xpomarorpadii ogepxaHo dpakuii 3 M. M. go 4, 50-60 i 6inbwe 150 ka. Pa3oBi Nepexoan peecTpyBany MeTOAOM HU3bKOTEMIMe-
paTypHOi AndepeHuianbHOi ckaHy4Yoi kanopumeTpii. MokasaHo, wo TemnepaTypy a3oBUX NepexoniB i xapaktep iX NpoTikaHHA Y
dpakuisx eKCTpakTiB NnaueHTU He 3MiHIITLCS Npu i 36epiraHHi npoTsarom 6 micauis sk npu —20°C, Tak i npn —196°C. 3MiHa Mix-
MOMEKYMNsipHUX B3aEMOfiN y cuctemax npu AodaBaHHi A0 dpaKuin eKCTpakTiB KNiITUHHUX CYCMeH3i Npu3BoAUTb OO0 NiABULLEHHS
TemnepaTypu iHBepcii Ha 4—9 rpafyciB i 3HWKEHHS TeMnepaTypu NnasfieHHs eBTEeKTUKM Ha 4—6 rpagycis. Temnepatypu nnaBneHHs
BCIi€l CMCTEMM NPU LbOMY 3anuLLanncb HE3MIHHUMW Yy MeXax NMoxmbku ekcnepumeHTy. Y cymilax dppakuint 3 KMiTMHHUMK CyCneH3isMu
BUSIBNEHO TaKOX 3HWXXEHHS iHTEHCUBHOCTI NikiB iHBepCil y 2—-5 pasiB Ta niky nnaBneHHs eBTeKTuKkn y 7—15 pasiB y 3anexHocTi Big
TUNY KNiTWH | ymMoB 36epiraHHs nnaueHTu. MMokasaHo, Wo Hu3bkoTemnepaTypHe 3b6epiraHHs NnaueHTU He BNMBaE Ha TemnepaTypu
a3oBUX nepexodiB y cymiwax, siki MiCTATb CycneHsii eputpounTiB un S. cerevisiae Ta dpakuii eKCTPakTiB 3 Ui€i nnaueHTn.

Knio4yoBi cnoBa: HusbkoTeMnepaTypHi asoBi nepexoaun, AudepeHLianbHa ckaHyloya KanopumeTpis, nnaueHTa, eKCcTpakTu,
dpakuii, eputpounTtn, Sacchamyces cerevisiae.

Abstract: There were studied the phase transitions in fractions of extracts from human placenta, stored at —20 and —196°C as
well as the mixtures of erythrocyte and Sacchamyces cerevisiae suspensions with fractions at the temperatures below 0°C. Frac-
tions with molecular weight below 4, 50-60 and above 150 kDa were obtained by gel chromatography. Phase transitions were recor-
ded by low temperature differential scanning calorimetry. It was shown that temperatures of phase transitions and character of their
manifestation in fractions of placental extracts did not change during their storage for 6 months both at —20 and —196°C. The changes
of molecule-to-molecule interactions in environment of extract fractions supplemented with cell suspensions result in the increase of
inversion temperature by 4-9 degrees and reduction of eutectics melting temperature by 4-6 degrees, as well as to a significant
decrease of intensity of their peaks. Moreover, melting temperatures of entire system remained unchanged within the ranges of the
experimental error. There was also found the reduction of inversion peaks intensity in 2-5 times and eutectic melting peak in 7-15
times in mixtures of the fractions and cell suspensions, depending on the cell type and conditions of placenta storage. It has been
shown that placenta low-temperature storage did not affect the phase transition temperatures in the mixtures, containing suspensions
of erythrocytes or S. cerevisiae and the fractions of extracts derived from this placenta.

Key words: low temperature phase transitions, differential scanning calorimetry, placenta, extract, fractions, erythrocytes,
Saccharomyces cerevisiae.
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HuskoremneparypHoe xpaHeHHe IUTAllCHTHl U ee
MpernaparoB, 00IaJar0IINX BRICOKOH OMOIOTHYECKON
AKTUBHOCTBIO, IPUMEHSIETCS JJIs MOCIEeAYIOIIEero
HCIIONBb30BaHUS B MEAUIIMHCKOM IpakTHKe [5, 8, 9].

B Hacrosmee Bpems M TeTsHOE XpaHeHue Onoio-
THYECKAX OOBEKTOB TIPOBOIUTCS B XOJOAMIHLHUKAX TIPH
—20...-80°C, u B xungkom azore (—196°C). Omgrako
TaKWe MPOIECCHl, KaK KPUCTAUTN3aNNs, PEKPHUCTa-
JIU3aI¥, TUTaBJICHNE, COMIPOBOXKIAIOIINE OXJIAXKICHHE
JI0 HU3KUX TEMIIEPATyP U MOCIEAYIOUIHI HarpeB Ono-
JIOTUYECKUX CUCTEM, MOTYT BBI3bIBATh B HUX CTPYK-
TypHO-(OYHKITMOHAIBHEIC H3MEHEHUs. B CBsI3U ¢ 3TUM
BaXKHBIM SIBJISIETCS M3YUYEHHUE BIUSHUS XpPaHEHUS
IJIALEHTHI IPU Pa3HbIX TEMIIEpaTypax U BbIICICHHBIX
u3 Hee (hpakiuii Ha Ga3oBbIe MEPEXOABI B KICTOUHBIX
cycnen3usax. C MOMOIIBIO aHAIKU3a XapaKTepa MposB-
JeHus (Pa30BBIX MEPEXO0B MOXKHO IMTOITYIUTH JaHHBIC
0 MEXMOJICKYISIPHBIX B3aUMOJICHCTBHIX B CHCTEME
1 006 00pa30BaHNN KOMILIEKCOB MEX/Ty €€ KOMITOHEH-
tamu [1].

OPUTPOIUTHI SBISIOTCS YIOOHON M afeKBaTHOU
MOJICTBIO 711 OMOPU3NIECKHX UcclenoBanuii [3].
HpoxokeBbie KIETKH Sacchamyces cerevisiae IMEIOT
OoJee CI0XKHOE CTPOCHHE M MHTEPECHBI KaK MOAETIb-
HBI OOBEKT.

Lens paboThI — HCCeTOBaHNE BIUSHUS XPAHESHUS
wianeHTs! npu —20 1 —196°C Ha HU3KOTEMIIEpaTy pHbIE
(hazoBEIe Iepexo/pl BO (paKIUsAX ¢ M. M. MEHBIIIE 4,
50-60 u 6ospmre 150 x/la 3 SKCTPAKTOB TUIAIICHTHI,
a TaKXKe B CYCIICH3WSIX DPUTPOIUTOB | S. cerevisiae
¢ nobaBneHNeM n3ydaeMbIX (hpakiuii MeToaoM nud-
(hepennmanbpHOM cKkanupytomien kanopumerpuu (ICK).

MatepuaJbl 1 METOAbI

[MnanenTy nmoiy4anu ot 3I0POBBIX POKEHUI C X
MH(OPMHUPOBAHHOTO COTIIACHUS. DKCTPAKTHI BHIIACIISITH
13 MJIAICHTBI, IPOIIEAIIeH TECTUPOBAHHIE HA HATMIHE
BUPYCHBIX HHPEKINI 1 XpaHUBILEHCS B MOPO3MILHOM
kamepe npu —20°C win B xxuakoM azote (—196°C)
B TeueHne 6 mecses. [locne xpaneHns TKaHb pa3Mo-
paXUBaJIM P KOMHATHON TeMITEpaType, OTMBIBAIIN
B 6-KpaTHOM 00BheMe (DH3MOJIOTHIECKOTO PacTBOpa U
TTOJTYYaIl BOJHO-COJIEBBIC DKCTPAKTHI [3]. Dpakiuu
9KCTPAKTOB BBIAEISUIA METOJOM Telb-XpoMaTorpa-
(hun Ha KooHke 27x1 cM («Sigmay, CIIIA) ¢ ucomis-
3oBaHueM cedayekca «G-100» («Loba Feinchemiey,
ABctpus). [ist KanuOpOBKY KOJIOHKH UCTIOIb30BAIIN
roiy6oii nexctpas ¢ M. M. 2000 x/la («Sigmay, CILIA),
DroKo300kcuaasy ¢ M. M. 180 x/la («Faizyme», FOAP),
CHIBOPOTOYHBIN abOyMuH Obika ¢ M. M. 64 kJla
(«Sigmay) u nutoxpom C ¢ M. M. 12 x]la («Sigmay).
[Tomyyanu Tpu Trma (pakmuii ¢ M. M. MeHbIe 4, 50—
60 u 6ompme 150 x/la.

KpoBs Ha koHCepBanTe «morummpy («brodapmay,
YKpawHa) oTyqaid OT 3T0POBBIX TOHOPOB HAa Xaph-
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Low temperature storage of placenta and its
products having a high biological activity has been used
for later application in medical practice [2, 5, 7].

Nowadays, long-term storage of biological objects
has been carried out in refrigerators both at —20...
—80°C and liquid nitrogen (—196°C). However, the
processes such as crystallization, recrystallization, mel-
ting, accompanying cooling down to low temperatures
and the following heating of biological systems, can
cause structural and functional changes in them.
Herewith it is important to study the effect of placental
storage at different temperatures and its isolated
fractions on phase transitions in cell suspensions. By
analyzing the character of phase transition manifes-
tation we can obtain the data on molecule-to-molecule
interactions in the system and on formation of comp-
lexes between its components [9].

Erythrocytes are convenient and adequate model
for biophysical studies [3]. Yeast Sacchamyces
cerevisiae cells have a more complicated structure
and are of interest as a model object.

The research aim was to study by differential
scanning calorimetry (DSC) the effect of placental
storage at —20 and —196°C on low temperature phase
transitions in the fractions with molecular weight below
4, 50—60 and above 150 kDa from placental extracts
as well as in erythrocyte and S. cerevisiae suspensions
supplemented with fractions.

Materials and methods

Placentas were obtained from healthy women after
their informed consent. The extracts were isolated from
the placenta tested for viral infections and stored in a
freezer at —20°C or in liquid nitrogen (—196°C) for 6
months. Following storage the tissue was thawed at
room temperature, washed with 6-fold volume of
physiological solution and aqueous-saline extracts were
obtained [3]. Fractions of extracts were isolated by
gel chromatography with Sephadex G-100 (Loba Fein-
chemie, Austria) in 27%1 ¢m column (Sigma, USA).
To calibrate the column we used blue dextran of
2000 kDa molecular weight (Sigma, USA), glucose
oxidase of 180 kDa (Faizyme, South Africa), bovine
serum albumin of 64 kDa (Sigma, USA), and cyto-
chrome C of 12 kDa (Sigma, USA). Three types of
fractions were obtained with molecular weight below
4, 50—60 and above 150 kDa.

Blood was derived from healthy donors at Kharkiv
regional blood transfusion station using Glugycir preser-
vative (Biofarma, Ukraine). The erythrocytes were
thrice washed with 155 mM Na-phosphate buffered
saline pH 7.4 (150 mM NaCl, 5 mM Na-phosphate
buffer) by centrifugation for 5 min at 800g. S. cere-
visiae yeasts were grown on Sabouraud’s medium
slope for 48 hrs at 30°C, then the grown cultures were
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KOBCKOH 00JIACTHON CTaHIMH TEpPENUBaHUS KPOBH.
OpuTpouuThl TPIKABI oTMBIBaiIK 155 MM Na-¢doc-
¢arueiM coneBbiM Oydpepom pH 7,4 (150 MM NaCl +
5 MM Na-docdarnoro Oydepa) ¢ nenrpudyrupona-
HueM B TeueHne 5 MuH npu 800g. dpoxoku S. cere-
visiae BBIpAIMBAIM HAa CKOIIEHHOM arapu3oBaHHOU
cpene Cabypo B TeueHme 48 4 mpu TemIieparype
30°C, 3areM BbIpaleHHbIE KYIbTYPbl CMBIBAIN (hH-
3WOJIOTHYECKUM pacTBOpoM. KoHIeHTpanust KI1eTOK B
obpasue cocramsuia 10° KOE/min. Kietounsrie cyc-
MEH3UHN CMEIINBAIU C (PpaKIUsIMUA KCTPAKTOB ILIa-
LIEHTHI B COOTHOLIEHNH 1:1.

HUccnenoBanus $pa3zoBbIX MEPEX0A0B IPOBOAMIN HA
nuddepeHInaIbHOM CKaHUPYIOIEM KaJlOpUMETpeE,
paspaborannom B MIIKuK HAH Ykpauns! [1]. Han-
HBII IPHOOP COTNIACHO KJIacCU(PUKALUU Y IHIUTaHATA
MOXXHO oTHecTH kK mpubopam tuma JICK (ATA) [6].

OO6pa3itel Maccoit 1 r moMenany B TOHKOCTCHHBIN
CTaKaH M3 HEPXKABEIOILEH CTaIH C TOJIIIUHON CTEHOK
0,1 MM, 3aKpBIBAJIH KPHIIIKOHM M OXJTaXKIaNIN TOTPYKe-
HUEM B KHUJIKAN a30T. CpeHsAs CKOPOCTH OXIKACHUS
pu 3ToM coctaBisuia 200 rpan/mun. Temneparypy
(ha30BBIX IEPEXOA0B ONPEILIISIIN C TOMOLIBIO TEPMO-
rpaMM, IOJYYEHHBIX NPH HarpeBe CO CKOPOCTHIO
0,5 rpag/mun B nnanazone —150...0°C. UnTepnpera-
LU0 TEPMOTPAMM MPOBOIUIH 110 METOIUKE, ONTUCAH-
HOI1 B paborax A.B. 3un4enko u coasr. [1, 2].

OKcriepUMEHTaNbHBIE JaHHbIC NPEACTABISAIN Ha
PUCYHKax W B TaONIHWIlEe B BU/I€ CPEIHETO 3HAYECHUS +
CTaHAapTHOE OTKJIOHeHWe. CTaTUCTHYECKYIO 3HAYH-
MOCTH Pa3JIMYMi MEXTy TOKA3aTEISIMH OIPeNesuIn
¢ ucrnonb3oBanueM kpurepus CteionenTa (t). Craruc-
TUYECKH 3HAYMMBIMHU CUATAIHN OTIHYUS MEXIY Map-
HBIMU BBIOOpKamu ripu p < 0,05.

Pe3yabTarsl m o0cyxaeHnne

Ha JICK-tepmorpammax ¢paxiuii ¢ M. M. MEHb-
e 4, 50-60 u 6ombire 150 x/la U3 3KCTpaKTa MIIAICH-
ThI uenoBeka (OI1Y) u mocne ee mpeABapUTEIBHOTO
xpanenus npu —20 u —196°C (puc. 1, Tabnuma) Obu1
3apeTUCTPUPOBAH OJIMH SK30TEPMHUYECKHUN U BA SH/IO-
TepMudecKkux s dexra:

1 — y3Kui 3K30TEPMHUYECKUI MUK B 3aBUCUMOCTHU
OT MOJIEKYJISIPHOH Macchl (Ppakiié U TeMIIepaTypbl
XpaHCHMS UMeeT 3HAUCHUS TEMIIEpaTyphl oT —84,5 1o
—86,7°C. BeposTHO, OH 0TOOpakaeT HHBEPCHIO MOJIC-
KyJ, KOTOpbIE UMEIOT YITIEPOA-YIIIEPOIHBIE CBSI3U.
Hanneiii 3QQeKT CBAZBIBAIOT C MPOLIECCOM H30MEPH-
3alUU U VIS €ro 0003Ha4YeHHs UCTIONB3YIOT TEPMHUH
«oOpamenue koHpurypauun» [4, 7]. 10T TEpexoa
oTpaxkaeT U3MEHEHHE KOH(POPMALIMH MOJIEKYJI 1 COOT-
BETCTBEHHO MOJKET BBI3bIBaTh UX (DYHKIIMOHAJIbHbIE
N3MEHEHNS;

2 — y3KWi HHTEHCUBHBIN SHIOTCPMHICCKHUH THK,
TEeMIlepaTypa KOTOPOro B 3aBUCUMOCTHU OT MoOJje-
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washed with physiological solution. Cell concentration
in the sample made 10° CFU/ml. Cell suspensions were
mixed with placental extract fractions in 1:1 ratio.

Phase transitions were studied with differential
scanning calorimeter, designed at [IPC&C of the Natio-
nal Academy of Sciences of Ukraine [9]. This device
according to Wendlandt’s classification can be referred
to the apparatuses of DSC type (DTA) [8].

The samples of 1 g were placed into thin-wall stain-
less jar with 0.1 mm wall width, covered and cooled
by plunging into liquid nitrogen. Average cooling rate
was 200 deg/min. Temperature of phase transitions
was determined on the base of thermograms obtained
when heating with the rate of 0.5 deg/min within the
temperature range of —150...0°N. Thermograms were
interpreted according to the method described previous-
ly by A.V. Zinchenko et al. [9, 10].

The experimental data were presented in figures
and table as a mean value + standard deviation.
Statistical significance of differences between indices
was determined by Student’s criterion (). The diffe-
rences between paired samples were considered as
statistically significant at p < 0.05.

Results and discussion

In DCS thermograms of the fractions with mole-
cular weight below 4, 50-60 and above 150 kDa from
human placental extract (HPE) and after its pre-storage
at—20 and —196°C (Fig. 1, Table) one exothermic and
two endothermic effects were recorded:

1 —narrow exothermic peak depending on molecu-
lar weight of fraction and temperature storage has
temperature values from —84.5 down to —86.7°C. It
likely represents the inversion of molecules possessing
the carbon-carbon bonds. This effect is related to
isomerization and defined in the literature as the
‘configuration rotation’ [4, 7]. This transition reflects
a change in molecules conformation and, correspon-
dingly, may cause their functional changes;

2 — narrow intensive endothermic peak, which
temperature depending on molecular weight of fraction
is within the range of —19.5...-21°C, corresponds to
melting of eutectic compositions. In the studied samples
the eutectic composition is a mechanical mixture of
the solvent and solute crystals, in this case these are
ice and NaCl crystals. The melting temperature of
eutectics in fractions is somewhat higher than in aqueo-
us solutions of NaCl (-21.2°C), that is probably due to
the change of molecule-to-molecule interactions in sys-
tem with biological components [10];

3 —ice melting in the system can be considered as
the process, which is an inverse to water crystallization.
In experimental curves there was observed the phase
transition broadening on temperature due to change in
concentration of dissolved substance when melting [9].
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KYJISIpHOW Macchl (hpakiuu HaXOAHUTCS B JUAIa30HE
—19,5...—21°C, cOOTBETCTBYET ILUIABICHUIO SBTEKTH-
YEeCKUX COCTaBOB. B MccienoBaHHbIX 00pa3ax 3BTeK-
TUYECKHIl COCTaB MpEACTaBIsIeT cOO0OH MexaHHye-
CKYIO CMECh KPUCTAJUIOB PACTBOPHUTENS U PACTBOPEH-
HOTO BEIIECTBa, B IaHHOM CITydae 3TO KPHCTAJJIBI
neaa 1 NaCl. Temneparypa maBneHust SBTEKTHK BO
(hpaKIMAX HECKOIBKO BHIIIIE, YeM B BOAHBIX PACTBOpax
NaCl (-21,2°C), 9ro, BEpOATHO, CBSA3aHO C U3MEHE-
HHEM MEXMOJIEKYJSPHBIX B3aUMOIECUCTBUH B CHUCTE-
Me ¢ OMOIIOTUYECKUMHU KOMITOHEHTaMu [2];

3 — IUIaBIEHUE JbJIa B CUCTEME MOYKHO paccMaT-
pHUBaTh Kak mpolecc, 00paTHBIN Mpoleccy KpucTa-
nu3anuu Bojbl. Ha sKCcnepuMeHTaIbHBIX KPHBBIX
HaOmomaeTcs pasMbiBaHue (a30BOTO Iepexona Mo
TeMIIepaType BCIEACTBHE U3MEHEHHSI KOHLIEHTPALUU
PacTBOPEHHOIO BEIIECTBA ITPH TUTaBIICHHUH.

UwncneHHble 3HaYSHHS TeEMITEpaTyp $a3oBbBIX mepe-
XOJIOB BO (DPAKIIMAX SKCTPAKTOB IUIAIICHTHI, UX CMECSIX
C CyCHIECH3HSIMHU DPUTPOIUTOB U S. cerevisiae Tpe/-
cTaBlieHbl B Tabmuiie. CiemyeT OTMETUTh, YTO CTa-
THCTUYECKN 3HAYMMBIX OTIIMYUN MEXIy Temriepa-
TypamMu (a3oBBIX MEPEXOA0B (PpaKiHii SKCTPAKTOB,
MOJIYYEHHBIX M3 CBEXKEMOJYUYECHHON IIALECHTH U
I1aleHTsl nocie XxpaneHust npu —20 u —196°C B Teye-
HUe 6 MecsleB, He ycTaHOBIeHO. Takum oOpazom,
KaJIOpUMETPHUYECKOE N3YUEHNE HU3KOTEMITEPATYPHBIX
MIEPEXOIOB B OTACTBHBIX Ppakimax DY, momydeHHbIX
METOJIOM reTb-XpoMartorpaduu, ImoKas3aio, YTo MoJIo-
JKEeHHE ¥ HHTEHCUBHOCTH ITMKOB WHBEPCHH MOJIEKYII,
[IJIaBJICHUS SBTEKTHYECKUX COCTABOB W IIJIABJICHUS
CHUCTEMBI MPAKTUYECKH HE 3aBUCHUT OT TOTO, OBLTH JTN
OHH BBIJICIICHBI 13 CBE)KEMOTyYEHHOH FITH KPHOKOHCEP-
BHPOBAHHOH IJIAlEHTHI. DTO MO3BOJSAET MPEANOIIO-
KHUTh, YTO COCTAB UCCIICYEMBIX (DPAKIIHiA 3HAYUTECITb-
HO HE OTJINYaeTCH.

Ha repmorpammax cycrieH3nn 3puTpouuToB (pHuc. 2,
A) u S. cerevisiae (puc. 3, A) ObLI 3aperucTpupoBaH
TOJIBKO HJAOTEPMHUUECKUHN MUK MIJIABICHUS CUCTEMBI.
HecMmotps Ha TO, UTO KIETKH OTMBIBAIH (DU3HOJIOTH-
YECKUM PAaCTBOPOM, IUIABIEHUE IBTEKTUIECKHIX COC-
TaBOB 3aperUCTpHUpPOBaHO He ObuI0. Takoe siBIEeHHE
HaOIIoMaaoch HaMu paHee [2] 1 MOXKeT OBITh 00BsIC-
HEHO TPEMATCTBYIONINM JIeHCTBHEM OHOMaKpOMO-
JIEKyJI Ha TIPOIIECCHI KPUCTAIITH3AINH BTEKTHIECKIX
COCTaBOB IpU OXJaxAeHUHu obpasua. BeposrtHo,
HaJIN4KeE KIETOK B 3aMOPa’KuBacMOM 00pasLie MPHBO-
JIUT K TaKOMY K€ Pe3yJbTaTy, Kak ¥ MPUCYTCTBUC
npotenHoB. [lo-BuAUMOMY, OTYYEHHBIH pE3yIbTaT
0OBSACHSIETCS HANUYHEM OEJKOB, BXOISIINX B COCTAB
KJIIETOK, ¥ ¢J1a00 3aBHCUT OT MPHUPOJIBI KIETOK B CyC-
TICH3UH.

Pesynbrarsl cpaBHUTEIHHOTO aHANW3a TETUIOTHI,
MTOTIIOMIAEMOH TTPH TJIABIIEHUH YBTEKTHIECKIX COCTa-
BOB BO (DpakmusaX SKCTPAKTOB ¢ M. M. MeHbIIIe 4, 50—
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Puc. 1. ACK-Ttepmorpammbl: A — dopakums 6onblue 150 kOa
34, xpaHuBwencs npu —196°C; B — dopakuma 50-60 k[da
3MNY, xpanuBwenca npu —196°C; C — dpakums MeHblue
4 k[la 3MNY, xpaHusLienca npmn —196°C.

Fig. 1. DSC-thermograms: A — fraction above 150 kDa of
HPE, stored at —196°C; B — fraction of 50-60 kDa of HPE,
stored at —196°C; C — fraction below 4 kDa of HPE, stored
at —196°C.

Numerical temperature values of phase transitions
in fractions of placental extracts and their mixtures
with suspensions of erythrocytes and S. cerevisiae
are presented in the Table. It should be noted that sta-
tistically significant differences between the tempe-
ratures of phase transitions of the extract fractions
derived from fresh placenta and after storage at —20
and —196°C for 6 months were not established. Thus,
calorimetric study of low temperature transitions in
certain fractions of HPE obtained by gel chromato-
graphy showed that position and intensity of peaks of
molecules inversion, melting of eutectic compositions
and system melting almost did not depend on whether
they were isolated either from fresh or cryopreserved
placenta. This suggests that the composition of the
studied fractions did not vary significantly.

In thermograms of erythrocyte suspensions (Fig. 2,
A), and S. cerevisiae (Fig. 3, A) only endothermic
melting peak was recorded. Whereas the cells were
washed with physiological solution, no melting of
eutectic compositions was found. This phenomenon
has been observed by us previously [10] and can be
explained by preventing action of biological macromole-
cules on crystallization of eutectic compositions when
cooling the sample. Probably, the presence of cells in
frozen sample leads to the same result as the presence
of proteins. This outcome is evidently explained by the
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3HaueHnsa TemnepaTtyp ha3oBbIX NEPEXOAOB BO (OPaKLMSIX Pa3nNYHbIX
MOIEKyTSIPHbIX Macc 3KCTPAKTOB MNaUEHTbl U UX CMECEN C CYCMNEH3UsIMU KNETOK

Temperature values of phase transitions in placental extract fractions with various
molecular weights and their mixtures with cell suspensions

TemnepaTypa hasosbix nepexopnos, °C
M. m. Temperature of phase transitions, °C
bpakumu
O, klla T T T T T T T T T
MnaueHTa Molecular inv me m inv me m inv me m
Placenta weight of
HPE dpakuyun AMNY + dpakuum AMNY +
fraction, dpakuum MY aputpoumTapHaa macca (1:1) S. cerevisiae (1:1)
kDa HPE fractions HPE fractions + HPE fractions +
erythrocyte concentrate (1:1) S. cerevisiae
>150 -86,7+13 | -19,7+06 | -06+02 | -773+16* | -252+04* | -09+02 | -796+08* | -254+03* | -1,0+03
Caexenony-
F"ri*;f;' 50-60 | -865+08 | -199+04 | -0,7+0,1 | -781+13* | -25+02* | -08+02 | -80,1+1,1* | -255+04* | -0,7+0,2
isolated
<4 -859+1,1 | -202+0,7 | -05+02 | -775+15* | -251+03* | -06+03 | -797+09* | -253+02* | -09+0,2
>150 -86+0,7 -195+08 | -05+03 | -785+14* | -255+03* | -0,8+0,2 | -804+09* | -249+04* | -08+0,2
XpaHuBLluasaca
_ o
ngrori?a tC 50-60 -865+09 | -199+05 | -06+03 -79+£12* | -251+02* | -09+0,2 | -795+08* | -253+03* | -0,8+0,2
-20°C
<4 -845+12 | -20,1+04 -0,7+0,1 -786+11% | -259+04* -0,7+£0,3 -80+£0,9* -25,1+04* -09+0,2
>150 -86,1+08 | -199+04 | -09+03 | -801+15* | -253+03* | -1,1+03 | -785+09* | -254+03* | -0,7+0,2
XpaHuBLluasaca
_ o
n%ﬁorégg tC 50-60 -855+09 | -20,1+05 | -0,6+0,2 -80+14* | -254+03* | -09+0,2 | -805+10* | -255+04* | -0,9+0,2
-196°C
<4 -85,2+1,2 -21+0,7 -05+0,3 -802+15* | -25,1+0,2* -0,7+£0,2 -81+1,2* -248+04* -06+0,3

Mpumeuanue: T, — TemnepaTypa uHeepcuu; T, — TemnepaTypa NnasneHns 3BTEKTUYECKMX COCcTaBoB; T, — TeMnepaTypa nnasneHus

*

CUCTEMBI;

— OTNNYMS CTATUCTUYECKN 3HAYUMbI MO CPABHEHUIO C DPaKLMSMU IKCTpakToB 6e3 kneTok, p < 0,05.

Notes: T, - inversion temperature; T, — eutectics melting temperature; T — system melting temperature; * — the differences are
statistically significant if compared with data for fractions not mixed with cell suspensions; p < 0.05.
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Puc. 2. ACK-Tepmorpammebl: A — CyCneH3nst 3puTpoLmTOB;
B — cycneHsans aputpoumnToB ¢ dpakumen 6onbwe 150 kda
OlMY, xpanuBwewca npu —196°C; C — cycneHsns apuTpo-
unTtoB ¢ pakumen 50-60 k[a IMY, xpaHuBLIenca npu
—196°C; D — cycneHsuns aputTpoLnTOoB C hpakumen MmeHbLue
4 x[a 3l4, xpaHusLuencsa npmn —196°C.

Fig. 2. DSC-thermograms: A — erythrocyte suspension; B —
erythrocyte suspension with fraction above 150 kDa of HPE,
stored at —196°C; C — erythrocyte suspension with fraction
of 50-60 kDa of HPE, stored at —196°C; D — erythrocyte sus-
pension with fraction below 4 kDa of HPE, stored at —196°C.
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Puc. 3. ICK-Tepmorpammbl: A — cycneHaus S. cerevisiae;
B — cycneHsus S. cerevisiae ¢ ppakumnen 6onblie 150 kOa
OlMY, xpaHusLwencsa npu —196°C; C — cycneHsnsa S. cerevi-
siae ¢ ppakumen 50-60 ka MY, xpanusLuecs npu —196°C;
D — cycneHsus S. cerevisiae ¢ pakumeinn meHblie 4 ka
3lY, xpaHuBLwenca npmn —196°C.

Fig. 3. DSC-thermograms: A — S. cerevisiae suspension; B —
S. cerevisiae suspension with fraction above 150 kDa of
HPE, stored at —196°C; C — S. cerevisiae suspension with
fraction of 50-60 kDa of HPE, stored at —196°C; D — S. cere-
visiae suspension with fraction below 4 kDa of HPE, stored
at —196°C.
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Puc. 4. \ameHeHWe aHTanbnmn Npu NnaeneHun 3BTeKTUK pakumin AMNY n KneTouHbIX CycneH3uin: A — CBeXeBblAeNeHHble
dpakumm 3MNY; B — dpakumm aKCTpakToB NnaueHTbl, xpaHuswencs npn —20°C; C — dpakumm 3KCTPaKTOB NMNaueHThl,
xpaHuBLuerica npyn —196°C; O — dpakuma <4 kOa; O — dpakuyusa 50-60 kOa; M — dppakuma >150 kOa; MY — dpakuun
9KCTPaKTOB NNnaueHTbl; +3pUTP. — CyCNeH3Nst 3pUTPOLUTOB C PPaKLUAMU IKCTPAKTOB MMaLeHThl; +S.cer. — CycneHans
S. cerevisiae ¢ ppaKkuUMAMN IKCTPaKTOB MMAALEHTbI; * — pasnuyuns 3Ha4yvMMbl MO CPaBHEHMIO C (PpaKUMAMN 3KCTPaKTOB
6e3 kneTok; p < 0,05.

Fig. 4. Changes in enthalpy during melting of eutectics in HPE fractions and cell suspensions: A — fresh HPE; B —
extract fractions of placenta, stored at —20°C; C — extract fractions of placenta, stored at —196°C; [1— fraction <4 kDa;
O — fraction of 50—60 kDa; M — fraction >150 kDa; HPE — fractions of placenta extract; +erythr. — erythrocyte suspension
with fractions of placenta extract; S.cer. — S. cerevisiae suspension with fractions of placenta extract; * — significance of

differences if compared with extract fractions without cells; p < 0.05.

60 u 6ompmre 150 x/la mpencrasiensl Ha puc. 4, A.
CTaTucTHYECKU 3HAYUMBIX OTIUYUN U3MEHEHUS JH-
TaJIBITUH TIPH TUIABIEHUH 3BTEKTHK PA3TUIHBIX 00pa3-
OB (hpaKIyii 3aperHCTPUPOBAHO HE OBLITO, OTHAKO TIPH
CMemIeHnH (QpaKIuil ¢ CyCHeH3UsIMU 3PUTPOIUTOB
HaOII0aI0Cch CHIKEHUE 3Toro mokasarens B 10—13
pa3. AHaJIOTUYHBIE PE3YNbTaThl TOJYYEeHbI IPH CMe-
mennn (Gpaknuil ¢ cycrneHsusmu S. cerevisiae. Kax
MOXHO BUAETH Ha puc. 4, B, C, UHTEHCUBHOCTb ILIaB-
JICHUSI OBTEKTHK (PPaKLIMii SKCTPAKTOB OTINYAETCS IPU
W3MEHEHHH YCIIOBUNA XPaHEHHUs TUIALIEHTHI, YTO MOKET
OBITH CBSI3aHO C U3MEHEHHUEM COCTaBa M CBOHCTB HKC-
TPAKTOB IJIAICHTHI, XpaHUBIICHCS ITPU HU3KHUX TEMITE-
parypax. Tak, O.A. Hapaung u coasr. [3], C.JI. Po3a-
HOBa ¥ coanT. [ 10] moka3anm, 4To XpaHEeHUE TUTAICHTHI
6oxee mecsma npu —20°C IPUBOIUT K YBETUICHUIO
KOJINYeCTBA HU3KOMOJIEKYISIDHBIX OEJIKOB U TPEX-
BaJICHTHOTO TEMOBOTO kene3a. Cmenienne (hpakiuit
9KCTpaKTa IUIALeHTHI, XpaHuBIeiics npu—20u—196°C,
C CYCIIEH3UsIMH SPUTPOLIUTOB U S. cerevisiae BBI3bI-
BaeT CHIKEHHE HHTCHCUBHOCTH THKa IJIaBJICHUS 3B-
TEKTUKHU B 7—15 pa3 B 3aBUCMOCTH OT TUMA KIETOK
1 YCIIOBHH XpaHEHUS TIACHTHIL.

B pabore Takxe ObUIO MPOBEAEHO CPaBHEHHE
M3MEHEHUS SHTAIBITUN HHBEPCUHU MOJIEKYII BO (hpak-
LUSAX HKCTPAKTOB PA3IUYHBIX MOJEKYISIPHBIX Macc
(puc. 5, A). O6HApPYKEHO, YTO C MOBHITIICHUEM MOJIC-
KyJISIpHON Macchl (ppakiiy yMEHBIIAEeTCs HHTEHCHB-
HOCThb NMHWKAa MHBEPCUH U OTIWYHUA sl Qpaknuu
JKCTpaKTa ¢ M. M. MeHbIe 4 u 6onpine 150 x/la coc-
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presence of cell proteins, and slightly depends on the
cell nature in suspension.

The results of comparative analysis of heat absorbed
during melting of eutectic compositions in extract
fractions with molecular weight below 4, 50—-60 kDa
and above 150 kDa are presented in Fig. 4, A. No
statistically significant differences were found in
changes of enthalpy during eutectic melting of different
fractions of the samples, however if the fractions were
mixed with erythrocyte suspensions a reduction of this
index was observed in 10-13 times. Similar results
were obtained when mixing the fractions with S. cere-
visiae suspensions. Figs. 4B, C show that the eutectic
melting intensity of extract fractions is different in case
of altered placenta storage conditions that may be
associated with the changes in composition and proper-
ties of placental extracts stored at low temperatures.
For example, O.A. Nardid et al. [3], S.L. Rozanova
et al. [6] have shown that placental storage longer
than a month at —20°C increases a content of low mole-
cular proteins and trivalent heme iron. Mixing the
extract fractions from placenta stored at —20 and
—196°C with the suspensions of erythrocytes and
S. cerevisiae reduced the intensity of eutectic melting
peak in 7-15 times depending on the cell type and
placental storage conditions.

In the research we also compared the change in
molecules inversion enthalpy in extract fractions of
various molecular weights (Fig. 5A). It has been found
that with increasing the molecular weight of fraction
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Puc. 5. VIameHeHne aHTanbnuu npu nHBepcumn monekyn cgpakumn OMNY 1 kNneToyHbIX cycneHani: A — cBexeBblgeneH-
Hble dpakumm 3MY; B — chpakumm aKCTpakToB NnavueHTbl, xpaHusLuenca npu —20°C; C — dpakumm 3KCTPaKTOB NNaLeHThbl,
xpaHuBLuerica npu —196°C; O dpakuma <4 kOa; O - dpakunsa 50-60 kOa; M- dppakums >150 kOa; MY — dpakuun
9KCTPAaKTOB NNaueHTbl; +3pUTP. — CyCNEH3Nst 3pUTPOLUTOB C PPaKLUAMU IKCTPAKTOB MMaLeHThl; +S.cer. — CycneHans
S. cerevisiae ¢ ppakuMAMN IKCTPaKTOB MMNALEHTbI; * — pasnuyumsa 3Ha4yMMbl MO CPaBHEHMIO C (PpaKUMAMN 3KCTPaKTOB
6e3 kneTok; ¥ — 3HaYMMOCTb OTNMYNIA MO CPaABHEHUIO C HU3KOMOMEKyNnspHow dpakumnen akctpakta; p < 0,05.

Fig. 5. Changes in enthalpy at molecular inversion in HPE fractions and cell suspensions: A — fresh HPE; B — extract
fractions of placenta, stored at —20°C; C — extract fractions of placenta, stored at —196°C; [0 fraction <4 kDa; O —
fraction of 50—60 kDa; Bl — fraction >150 kDa; HPE — fractions of placenta extract; +erythr. — erythrocyte suspension with
fractions of placenta extract; S.cer. — S. cerevisiae suspension with fractions of placenta extract; * — significance of
differences if compared with extract fractions without cells; # — significance of differences if compared with low mole-

cular extract fraction; p < 0.05.

taBisier 29%. Ilpu cMemennn ¢Gpaknuii ¢ CycrieH-
3USIMH DPUTPOLIMTOB HAOIIONAETCS CHIKEHHE MHUKa
WHBEpCHUH B 2—4 pasa, a ¢ CyCleH3usIMH S. cerevisiae
B 3-5 paz. Ilocne xpanenns miareHTs! pu —20 n—196°C
B Te4eHUE 6 MeECALEeB CYLIECTBEHHBIX M3MEHEHUN
WHTCHCUBHOCTHU MTMKOB HHBEPCUH BO (PPaKLUSIX IKC-
TPaKTOB 3aperucTpupoBaHo He Obu1o (puc. 5, B, C).

CraTucTHYECKH 3HAYMMOE OTIINYME HHTEHCUBHOC-
TH IMKOB MHBEPCUH HU3KOMOJIEKYIISIPHOH (YpaKLIUH 110
CPaBHEHHUIO C BBICOKOMOJIEKYJISIPHON HaOII01a10Ch
KaK JIJIsl 9KCTPAKTOB U3 CBEKETIOTyIeHHO! MJIAeHTHI,
TaK | IS TUTAIIEHTHI, XpaHuBIeics mpu —20 u —196°C
(puc. 5). JlanHas 3aKOHOMEPHOCTh COXPAaHSIIACh U TP
cMemIeHnH (PaKuil IKCTPAKTOB C 3PUTPOIUTAMHU.
Bricoko- u cpeHeMoneKyIsapHas (ppakIuy Xapakre-
PU3YIOTCS BBICOKOM KOHILIEHTpanueil MpOTEUHOB.
B HuM3KOMONeKyasipHO# (hpaKMy 3HAUYUTEIIBHYIO YacTh
COCTaBJISIIOT MENTH/IBI, & KOHIEHTpalKs UX OTHOCH-
TenbHO HeBenuka [3]. ToT ¢akt, 4To UMEHHO B HU3KO-
MOJIEKYJIAPHON (hYpaKLK HHBEPCHUS IPOTEKAET C BBLAC-
JieHHeM OOJIbILETO KOJIMYECTBa TerJia M0 CPaBHEHHIO
C BBICOKO- M CPEIHEMOJEKYIAPHBIMU (ppakuusaMu,
CBUJIETENBCTBYET O TOM, YTO MHBEpPCHS B OONbIIEH
CTETIeHH XapaKTepHa I MOJIEKYJT MENTHIHON ITPHUPO-
b1, IMEFOIIIMX 3HAYUTENTFHO MEHBIITY IO MOJICKYIISIPHYIO
Maccy.

Cwmemenne (paxiuii SKCTPaKTOB IIIAEHTHI, Xpa-
HuBIIEHca npu Temneparypax npu —20 u —196°C,
(puc. 5, B,C) c cycieH3usMH 3pUTPOLIUTOB IPUBOIUT
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the inversion peak intensity decreases, and differences
between the extract fractions with molecular weight
below 4 and that of above 150 kDa made 29%. After
mixing the fractions with erythrocytes suspensions we
observed the decrease of peak inversion in 2...4 times,
and in case of S. cerevisiae it was reduced in 3-5
times. After placenta storage at—20 and —196°C during
6 months no significant changes in intensity of inversion
peaks in extracts’ fractions were found (Fig. 5B, C).

Statistically significant difference of inversion peaks
intensity between low molecular and high molecular
fractions was observed both for extracts of fresh pla-
centa and the tissue stored at—20 and —196°C (Fig. 5).
This regularity was kept following mixing the extract
fractions with erythrocytes. Fractions with 50—60 and
above 150 kDa were characterized by a high concent-
ration of proteins. Peptides comprise a large part in
low molecular fraction, and their concentration is
relatively low [3]. The fact that exactly in the low
molecular fraction the inversion occurs with a release
of large amount of heat as compared with high and
medium molecular fractions indicates that the inversion
is more typical for molecules of peptide nature posses-
sing significantly lower molecular weight.

Mixing the fractions of placental extracts stored at
—20 and —196°C (Fig. 5B, C) with erythrocyte suspen-
sions reduces the peak inversion intensity in 2—4 times.
Similar changes were recorded when mixing the frac-
tions with S. cerevisiae suspensions. There can be
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K YMCHBIIICHHIO MTHTCHCUBHOCTH ITMKOB MHBEPCHUU B 2—
4 pa3za. AHaJIOTUYHBIC U3MCHEHUS 3aPETUCTPUPOBAHBI
Y TIPU CMEIIICHUU (PpaKIMii ¢ CYCIEH3UsIMHU S. cere-
visiae. MOXHO OTMETHTB Oo0Jiee CYIIeCTBEHHOE CHU-
JKEHWEe KA TUTaBJICHUS 3BTEKTHK (B 7—15 pa3) mo
CPaBHEHHIO CO CHIDKEHHEM ITHKa WHBEPCHH MOJIEKYJ
(B 2-5 pa3) mpu cMmemeHnn GPaKIuii SKCTPAKTOB C
CYCIICH3USIMH KJIeTOK. Takum 00pa3oM, MpUCYTCTBHE
KJICTOK B 00pa3Iie B OOJIBIICH CTEIICHN BIUSCT Ha ITPO-
[IECC Pa3BUTHS dBTEKTHYECKUX COCTABOB.

[IpucyrcTBue KIETOK BO (PPaKIUAX IKCTPAKTOB
BIIHSIET HE TOJLKO HA MHTEHCUBHOCTbD ITUKOB HHBEPCUU
Y TUIABJICHUS SBTEKTUYECKUX COCTABOB, HO M HA TEM-
nepaTypy pa3BHTHUS 3TUX MpoleccoB. [Ipu cMerenun
(bpakiuii 3KCTPAKTOB U CYCIICH3MI KJIETOK 3HAYCHUS
TeMIlepaTypbl HHBEpPCHHU MOBBIIAOTCS Ha 4...9°C, a
ITaBJICHUS IBTEKTHKH CHIDKatoTcs Ha 4...6°C B 3aBH-
CAMOCTH OT THUIa KJIETOK M YCIOBUH XpaHEHHS
IIAIEHTHI (Tabnuia). 3HaYeHUS TeEMITepaTypsl TIaB-
JIEHUS BCEH CHCTEMBI OCTAIOTCSI HEM3MEHHBIMH B Tpa-
HUIaX [TOTPEITHOCTH dKCIIeprMeHTa. Takne OTInIns,
OTHOCHTEIHHO BJIMSIHAS KIIETOK Ha 3apErHCTPUPOBAH-
HbIE (a30BbIe MEPEXOAbl CBHAECTEIBCTBYIOT O Pa3HOM
MPUPOJIE MPOLIECCOB, TPOUCXOMSIINX MPU X Pa3BUTHH.
MO>KHO ITPEIONI0KHUTE, YTO CBSI3BIBAHKE YACTH MOJIC-
KyJ1, IPUHAMAIOIINX YIaCTUE B MHHBEPCHH, C KIICTOYHBI-
MH MeMOpaHaMU MPEMSITCTBYET Pa3BUTHIO 3TOTO
mpoliecca ¥ TAKUM 00pa3oM CHHYKaeT HHTEHCUBHOCTD
Y TIOBBIIIAET TEMIIepaTypy WHBepcuu. M3meHeHuUs
MEXMOJIEKYJISIPHBIX B3aUMOJIEUCTBUN B CHUCTEMax B
MIPUCYTCTBUH KIETOK IPUBOIAT K TOMY, 9TO OOJBIITHH-
CTBO MOJIEKYJI HE TPUHUMAET y4acTHe B 00pa30BaHUHU
IBTEKTHYECKUX COCTAaBOB, a HA TepMOrpamMmax pe-
TUCTPUPYETCS CJIA0BIA YHAOTSPMUYCCKUH TTHK TLTaB-
JICHUS YBTEKTUKHU.

BriBoABI

CpaBHHUTEIBHBIA aHAIU3 PE3YJIBTATOB UCCIEIO0-
BaHUs (Da30BBIX MEPEXOI0B [TOKa3aJ, uTo T0OABICHHE
BO (pakmMy IKCTPAKTOB MJAIEHTH KIETOUYHBIX
CYCIICH3WI MPUBOJANUT K TIOBHIIICHUIO TEMIIEPATYPHI
nHBepcHH Ha 4...9°C W CHIDKCHUIO TeMIIepaTyphl
IIJIaBJICHUS ABTEKTHKH Ha 4...6°C. YcTaHOBIEHHOE
CHIYKEHUE UHTEHCUBHOCTH MMUKOB UHBEPCHUH B 2—5 pa3
1 TTMKA TTABJICHUS DBTEKTHKH B 7—15 pa3 o0yCIIoBIeHO
M3MEHCHUEM MEXKMOJICKYISPHBIX B3aUMOJICHCTBHIA B
pe3ynbTare KOHKYPEHIIMY MEXTy aKTUBHBIMH IICHTpa-
MU OpraHHYECKHUX MOJICKYIT 3a TPUCOESIUHEHUE MOJIC-
KYJI BOJIbI U MOJICKYJT (PpaKiuii C KIIETKAMHU.

[TokazaHo, yTo XpaHeHUe IIaleHTh pu —20 u
—196°C B TeueHue 6 MecsIEeB HE BIUSET HAa TEMIIEpa-
TypHI (Da30BBIX IEPEXOIOB KaK BO (hPAKITUIX IKCTPaK-
TOB, TIOJYYEHHBIX M3 3TOM IIAIEHTHI, TaK 1 B CMECSX,
KOTOpBIE COZIepKaT yKa3aHHbIE (PAKIUU U CyCIIEH3NN
SPUTPOLIUTOB WU S. cerevisiae.
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noted more significant reduction in eutectic melting
peak if compared with a decrease in molecular peak
inversion when mixed the fractions of extracts with
cell suspension. Thus, the presence of cells in the
sample to a greater extent affects eutectic compositions
development.

The presence of cells in the samples affected not
only the inversion peak intensity and melting the eutectic
compositions, but the temperature of these processes
development as well. In the mixtures of cell suspensions
and extract fractions the values of inversion tempe-
rature rised up to 4...9°C, and in case of eutectic mel-
ting these decreased down to 4...6°C (Table). The
values of melting temperature of entire system remain
unchanged within the ranges of experimental error.
Such differences relative to cell effect on recorded
phase transitions testify to significant differences in
the nature of processes occurring during their develop-
ment. It can be assumed that the binding of several
inversion involved molecules with cell membranes
prevents the development of the process and therefore
reduces the intensity and increases the temperature
of inversion. The changes of molecule-to-molecule
interactions in the systems with cells lead to the fact
that most of molecules do not take part in the formation
of eutectic compositions and the thermograms contain
only weak endothermic peak of eutectic melting.

Conclusions

Comparative analysis of studied phase transitions
showed that supplementing the placental extract
fractions to the cell suspensions led to increase of
inversion temperature by 4...9°C and decrease of
eutectic melting temperature by 4...6°C. The estab-
lished reduction of inversion peaks intensity in 2—5 times
and eutectic melting peak in 7-15 times is caused by
the changes in molecule-to-molecule interactions as a
result of competition between the active sites of organic
molecules for binding water molecules and molecules
of fractions with cells.

It has been shown that storage of placenta at —20
and —196°C for 6 months did not affect the tempe-
ratures of phase transitions both in the fractions of the
placenta extracts and in the mixtures, containing the
fractions and erythrocyte or S. cerevisiae suspensions.
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