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Influence of Autoclaved Placenta Extracts
on Phase Behavior of Cell Suspensions Below 0°C

Pecpepat. Viccneposanu cha3oBble Nepexofbl B 3KCTpaKkTax MiaueHTbl Yyernoseka npu 3amopaxusaHum oo —196°C v BnusiHue
CBEXENPUrOTOBNEHHOTO U aBTOKNaBMPOBAHHOIO 3KCTPAKTOB Ha (ha3oBble Mepexofbl B KNETOYHbIX cycrneH3nsax. OBGHapyxeHo,
4YTO Mocrne 3aMopaxuBaHusa co ckopocTblo 3,3(3)rpaa/c B KNETOYHbIX CYCMEH3NsiX U cpedax MX CycneHAMpOBaHWUS pas3BuBaeTCs
NpoLecc 3aBepLUEHNst KpUcTannusaumum Ha aTane HarpeBa co ckopocTtbio 8,3(3)x10-2 rpag/c. MNocne pasBeneHUss CycneH3ui KneTok
Candida albicans n CI13B aBToknaBnpoBaHHbIM 3KCTPAKTOM 3TOT MPOLLECC He perucTpupyeTcs. MNoka3aHo, YTo Npu 3amopaXnBaHum
9KCTPAKTOB MnaLeHTbl pasBMBAETCs KpUCTannuM3auusi 93BTEKTUYECKMX COCTaBOB B OTNIMYME OT CMECU SKCTPAKTOB C dpuTpoLMTamu
n knetkamn C. albicans.

KnioueBble cnoBa: a3oBble nepexoabl, AvddepeHLmanbHblii CKaHUPYIOLWWA KanopumMeTp, SKCTPaKT MraueHTbl, aBTokna-
BUpOBaHue, cycneHaunm knetok, CMNIB, sputpoumntsl, Candida albicans.

PedepaTt. JocnigxyBanun ¢as3oBi nepexoam B eKCTpakTax nnaueHTu NIoAMHU NpU 3amMOopoXyBaHHi o —196°C Ta Bnnue
CBIXXOBUIOTOBINEHOIO i aBTOKNaBOBAHOIO €KCTPaKTiB Ha (pa3oBi Mepexoamn B KNITUHHWX cycrneH3isx. BuseneHo, wo nicna 3amo-
pOXyBaHHS 3i weuakicTio 3,3(3)rpaa/c B KMITMHHUX CYCNeH3iAX i cepeaoBuLLax ix cycneHayBaHHS pO3BMBAETHCS MPOLIEC 3aBEPLUEHHS
KpucTanisauii Ha eTani HarpiBy 3i wsuakicTio 8,3(3)x10-° rpag/c. Micna po3BeneHHs cycneHsin knituH Candida albicans i CMNEB
aBTOKMaBOBaHUM €KCTPaKTOM Liei npouec He peecTpyeTbes. lNMokasaHo, Lo Npu 3aMOpPOXYBaHHI €KCTpakTiB NnaueHTu po3Bu-
BaeTbCA KpucCTanisauis eBTeKTUYHUX CyMillel Ha BiAMiHYy Bi4 CyMilli eKCTpakTiB 3 eputpouutamm Ta knituHamu C. albicans.

KnioyoBi cnoBa: cda3osi nepexoan, AudepeHUiiHniA CKaHYoYnA KanopuMeTp, eKCTPaKT NaueHTU, aBTOKNaByBaHHS, CyCneHasii
knituH, CIMNEB, eputpouunTtn,Candida albicans.

Abstract. Phase transitions in human placental extracts during cooling at —196°C and the effect of fresh and autoclaved extracts
on phase transitions in cell suspensions were studied. It has been found that after cooling with the rate of 3.3(3)deg/s in cell
suspensions or suspending media the process of crystallization termination developed at the stage of heating with the rate of
8.3(3)x10-% deg/s. After dilution of the suspension of Candida albicans and SPEV cells with autoclaved extract this process was not
observed. It was found that the crystallization of eutectic mixtures was developed in frozen placental extracts unlike the mixture of

extracts with erythrocytes and C. albicans cells.

Key words: phase transitions, differential scanning calorimeter, placenta extract, autoclaving, cell suspensions, SPEV, erythrocytes,

Candida albicans.

B Hacrosiiee BpeMs 3KCTpaKThl MJIALEHTH Yelo-
Beka (O11Y) 6maromapst HaIM4YKIO OOJBIIOTO KOJTUYEC-
TBa OMOJIOTUYECKH aKTHBHBIX BEIIECTB (OCIIKH, TIeTTH-
a1, PHK, JJTHK, aMUHOKHCIIOTBI, MUKPO3JIEMEHTHI,
TOPMOHBI) ITUPOKO UCIIONB3YIOT IS TTOTYISHUS TIpe-
[1apaToB C BBICOKOH OMOJOTHYECKON aKTHBHOCTHIO,
KOTOPBIC TIPUMEHSIOT B KIIMHUYECKOM MPAKTHKE IS
nedeHust psina 3aboneBanuit [12, 13]. Kpuorenusie
TEXHOJIOTHH MO3BOJISIIOT HE TOJBKO MOTYYUTh YHUKAIIb-
HbIe (hpaKIUU U3 SKCTPAKTOB TUIANIEHTHI, HO M COXpa-
HUTH UX OMOJIOTHYECKYIO0 aKTUBHOCTh B TCUCHHE JIJTH-
TelbHOro BpeMeHHu [8]. OnHaKko Ha KaXJIOM 3Tare
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Nowadays, human placental extracts (HPEs) due
to the presence of various biologically active sub-
stances (proteins, peptides, RNA, DNA, aminoacides,
microelements, hormones) have been widely used to
create medicinal preparations with a high biological
activity, applied in clinical practice to treat some di-
seases [12, 13]. Cryogenic technologies allow not only
to obtain unique fractions from placental extracts, but
also to preserve their biological activity for a long time
[8]. However, each stage of technological process,
particularly, cryosublimation fractioning, low-tempe-
rature extraction with freon solvents or derivation of
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TEXHOJIOTMYECKOTO MpoIecca, B YaCTHOCTH KpHOCYO-
JUMAIMOHHOE (hPaKIMOHUPOBAHUE, HU3KOTEMITEPaTyp-
Hast SKCTPAKITUS XJIaTOHOBEIMHU PACTBOPUTEIISIMHU HITH
TTOJTyYeHHUe OSITKOBO-TIEITHTHON (DPAKITHH, BO3pacTacT
PUCK OaKTepHabHOW U BUPYCHON KOHTAMHUHAIINH.
st cHUO>KEeHUS pUCKa KOHTaMUHALIUY, TIPEAOTBpa-
MIEHUSI OCJIOKHEHUH TIPY NCTIOIH30BAHHH ITPETIAPaToB,
B TOM YHCJIE aHAPMIAKTUICCKUX, U YBEIIMICHISI CPOKA
HX XpaHEHUsI IPUMEHSIOT pa3HbIe BUbI CTEPUITU3AIUH.
ABTOKJIaBUPOBaHUE, UJIU BEICOKOTEMIIEPATypHAas CTe-
punmnzanys [ 10], — 01WH U3 TePCTIEKTUBHBIX METO/IOB,
TTO3BOJISIFOIIIFIX TTPH OTIPEICTICHHBIX YCIOBHSIX YaCTHY-
HO COXPaHUTh OMOJIOTUYECKYI0 aKTUBHOCTH IKCTPaK-
TOB IUTALICHTHI [7], OYUCTUTH UX OT BBICOKOMOJEKY-
JISIPHBIX OEJTKOB U HYKJICMHOBBIX KUCJIOT, UTO SIBIISICTCS
HEOOXOIUMBIM YCIOBUEM JIJIS IPUTOTOBJICHHUS HEKOTO-
PBIX (hapMakoIeHHbIX penapaToB. OOBIYHO aBTOKJIA-
BHPOBaHKME OMOIIOTMYECKUX TIPENapaToB OCYIIECTB-
nsercs B teueHne 3—4 9 ipu 125...130°C u naBnennu
1,8—2 aT™, mpu STOM MOTHOCTHIO JCHATYPUPYIOT OeII-
K ¥ aMUHOKHCIIOTBI, Pa3pyIIaroTcs BEIecTBa, ooec-
MEYUBAIOIINE AHTUOKCUIAHTHYIO aKTUBHOCTb. B Hac-
TOSAIIEeE BpeMsI IIMPOKOE pacCpOCTPAaHEHUE MOy IHIN
AIAIIIEe PEKAUMBI aBTOKJIABUPOBAHUS TPEIIapaToB
(15-20 mun ipu 120...122°C u naBnennn 1,8-2 atm),
KOTOpBIE 00€CIICUHBAIOT YIOBIECTBOPUTEIBHYIO HUX
CTEPHIIM3ALMIO M YaCTUIHOE COXPaHEeHHE OnoJornyec-
KOH akThBHOCTH. IIpu 3TOM pexume, B OTIIMYHE OT
PEXHUMOB C IPOJIOHTHPOBAHHBIM BpEMEHEM aBTOKJIa-
BHUPOBaHUs, ICHATyPUPYET YacTh OSITKOB M HYKJIIEUHO-
BBIX KHCJIOT, IPOMCXOANT PACIIajg CaXxapo3bl Ha ITIOKO3Y
u Gpykro3y Oe3 nmocnenywomei nerpagamuu [10, 11].
Panee ObUTO TOKAa3aHO, YTO UMEET MECTO H3MEHEHHE
OHMOJIOTHYECKOM aKTUBHOCTHU SKCTPAKTOB MIOCIIE aBTO-
KJIAaBUPOBAHMS 1O OTHOMICHHIO K KieTkam [5]. Ilo
HaIIeMy MHEHHUIO, 3TO MOXKET OBITh O0YCIIOBIEHO 0CO-
OCHHOCTSIMH MEXMOJEKYISIPHBIX B3aUMOJICHCTBUI
CMECH SKCTPAKTOB U CYCIIEH3UH KJIETOK C MOJIEKYJIaMHU
Bojbl. TakuM 00pa3oM, HHKYOUPOBAaHUE KIIETOYHBIX
CYCIICH3UH C aBTOKJIABHUPOBAHHBIMHU IKCTPAKTAMHU
IIAIEHTH MOXKET OBITh HICTOYHUKOM, C OHOH CTOPO-
HbI, OMOJIOTUYECKU aKTUBHBIX BEIIECTB JIS ITOAIEP-
JKaHUSI SHEPTETUYECKOrO CTaTyca KIETOK, a C JIpy-
TOl — IOTIOTHUTENHHOTO KOJIMYECTBA CBSI3aHHOM BOJIBL,
HEOOXOMUMOH TP KPUOKOHCEPBUPOBAHUH.

B T0 xe BpeMst 1151 yCHenmHOTo KPHOKOHCEPBUPO-
BaHUS CyCIICH3UH KJIETOK HeoOXoamma HH(pOpMAITHS O
(ha30BBIX MEepexoaax B CUCTEME, 0COOCHHOCTSIX MPOTe-
KaHVS POLIECCOB KPUCTAINTH3AINHN, PEKPHCTAILTH3AIIH
U T. 1. 10 ¥ TIOCIie UX WHKYOUPOBAaHUS B SKCTPAKTaX.
HUccnenoBanre Gpa3oBbIX Mepexol0oB MPH TEMIIEpaTy-
pe amxke 0°C sBIseTCsS METOIUIECKUM TTOAXO0IOM JIJISt
M3YyYEeHUS B3aMMOJACHCTBUN KOMITOHEHTOB CIIOKHBIX
OMOJIOTHYECKUX CUCTEM M 00pa30BaHMs KOMILIEKCOB
MEXTy HUMH. Pe3ynbTaTsl, MOTyYEeHHBIE METOAAMH
I depeHIHaIbHON CKaHUPYIOMEH KaIOPUMETPUH
(CK) u ssmepHOro MarHUTHOTO PE30HAHCA BBICOKOTO
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protein-peptide fraction, is accompanied with increasing
risk of bacterial and virus contamination.

There are different types of sterilization to decrease
contamination risk, to avoid complications when using
the preparations, including anaphylactic shock and in-
crease the term of their storage. Autoclaving or a high
temperature sterilization [ 10] is the one of perspective
methods, under certain conditions enabling to preserve
partial biological activity of placental extracts [7], purge
away high molecular proteins and nucleic acids, that is
anecessary condition to prepare some pharmacopeial
preparations. Usually autoclaving of biological prepara-
tions is performed for 3—4 hrs at 125...130°C and 1.8—
2 atm pressure, herewith proteins and aminoacids are
completely denaturated, and the substances with
antioxidant activity are damaged. Nowadays, mild regi-
mens of autoclaving of preparations (15-20 min at
120...122°C and 1.8-2 atm pressure), providing their
proper sterilization and partial preservation of biological
activity, have been widely used. At this regimen unlike
the ones with prolonged time of autoclaving, a part of
proteins and nucleic acids is denaturated, dissociation
of sucrose into glucose and fructose without further
degradation occurs [10, 11]. Previously it has been
shown that autoclaving resulted in the changed biolo-
gical activity of extracts in respect to the cells [5]. We
believe it may be stipulated by the peculiarities of water
molecules interactions in the mixture of extracts and
cell suspensions. Thus, incubation of cell suspensions
with autoclaved placental extracts could lead, on the
one hand, to the supply of biologically active substances
for support cell energetic status, and on another hand,
to the appearance of additional amount of bound water
important for cryopreservation.

At the same time, the successful cryopreservation
of cell suspensions requires the information about pha-
se transitions in the system, peculiarities of crystalli-
zation and recrystallization processes etc. prior to and
after the incubation of the cells with the extracts.
Investigation of phase transitions at the temperature
below 0°C is a methodical approach for studying the
interactions of components of complex biological
systems and formation of the complexes between them.
The results obtained by the methods of differential
scanning calorimetry (DSC) and nuclear magnetic
resonance of a high resolution on protons (‘H-NMR),
may testify to the change of molecule-to-molecule inter-
actions and structural peculiarities of membranes of
the studied objects when supplementing the cell sus-
pensions with autoclaved placental extract.

The research aim was to study the effect of auto-
claved extracts on phase transitions in cell suspensions
within the temperature range of —196...0°C.

Materials and methods
There were investigated 5 placentas of 38 weeks
gestation term derived from the maternity patients. The
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paspemenns Ha nporonax ('H-SIMP), moryT cBue-
TEbCTBOBATH 00 N3MEHEHNH MEKMOJIEKYIISIPHBIX B3aH-
MOJIEHCTBUH M O CTPYKTYPHBIX OCOOCHHOCTAX MEM-
OpaH HccinenyeMbIX 00bEKTOB MPH 100aBICHUH aBTO-
KJIABUPOBAHHOTO SKCTPAKTA B KJIETOUHBIE CYCIIEH3HH.

Lenpio ncciaenoBaHust ObIIO M3yUEHUE BIUSHUS
aBTOKJIAaBUPOBAHHBIX HKCTPAKTOB Ha (pa3oBbIE Mepe-
XOZBI B KJIETOYHBIX CYCIIEH3USAX B JHANla30HE TEM-
niepatyp —196...0°C.

MarepuaJjbl 1 MeTOABI

UccnenoBanu 5 006pa3noB IMIaLEHT POKEHHI Ha
cpoke 6epemennoctr 38 Henenb. OOpa3Ilhl IUIAIIEHTHI
IOy YaJIi TP NH(POPMHUPOBAHHOM COTJIACHHU POYKEHHUIT
U MOCJIE MTPOXOKIAEHMS TECTAa Ha HAJINYNE BUPYCHBIX
nHpeknuid. CBeXYI0 IUIALEHTY OTMBIBAJIH OT KPOBH
(hM3HONOTHYECKAM PACTBOPOM, KOTOPBIH HECKOIBKO
pa3 MEHAIU. YIAIAId aMHUOTHYECKHE O0OIOYKH H
COEIMHUTEIBHOTKAHHBIE YYaCTKH KOTHIJIEJOHOB, 3a-
TEM Cpe3aii TOHKUH cioi Tkanu (3X2 cM) B o0nactTu
koTuiieAoHOB. [lomydennbie (pparMeHTsl MIaneHThI
OITYCKaJIH B COCY/I C (PH3UOJIOTHIECKUM PAaCTBOPOM B
COOTHOUIEHUH 1:5 1 nepemennBaiy 2—3 MUH, AN
HAJ0CaJOK U MEHSIN (PU3HOJIOTHYECKHI PacTBOP.
[Ipoueaypy moropsitu 3—4 paza. [[s momydenus Boa-
HO-COJIEBBIX SKCTPAKTOB OTMBIThIE KYCOUYKH IIJIAIeH-
ThI U3MENBYAIIN B TEUEHUE 5 MUH Ha BBICOKOCKOPOCT-
HoM romorenuzarope MPW-302 (Tlonpia) u pa30as-
T (PU3HONIOTHYECKUM PACTBOPOM B COOTHOIICHUH
1:1. Ilomy4yeHHBIH TOMOTEHAT BBIZCPKUBATH 12 9 Ipn
4°C, 3arem nentpudyruposanu 15 mun npu 1500g u
CHHMaJIM HaJ0CaJOuYHYI0 >KUIKOCTH (BOTHO-CONIEBOH
9KCTPAKT IJIALIEHTHI YEIOBEKA).

OKCTpaKT IJIAeHTHI aBTOKJIABUPOBAJIN B TEUCHHE
10—15 MHMH B 3aKpBITBIX MTOJUMEPHBIX KOHTEHHEpax
00beMoM 20 MJI B CMECH BOJISHOTO Mapa C BO3AYXOM
B T€PMETHUYHO 3aKPBITOW €MKOCTH MIPH TeMIIeparype
120...122°C u gaBnenunn 1,8-2,0 atM. 3atem HepacT-
BOpUMBIE arperarbl OTQUIBTPOBBIBAIH Yepe3 MeMO-
paHHbIi GuIbTp ¢ uamerpom nop 0,45 MKM.

OPUTPOIUTHI TOHOPCKOH KpoBH 11 rpyTIITeI TprK b
OoTMBIBAH (hr3uosormueckumM pactsopoM (pH 7.4) n
HeHTpUyrupoBany B TeueHue 5 muH npu 1500 g.
Knerku Candida albicans BeipamuBanu 48 4 Ha ara-
puzoBanHou cpeae Cabypo [1] mpu 37°C u uccieno-
BaJI B pOCTOBOM cpefie ¥ B (PH3UOIOTHIECKOM pacT-
Bope. KneTku nepeBuBaeMoii KyabTypbl SITUTEIHS T0Y-
ku ceubH (CIIOB) BeIpammBamu npu 37°C B poc-
ToBO# cpene 199 ¢ nobasnennem 10% smOprOHaTH-
HOH TemsTubelt CHIBOPOTKH [4]. Bee kimeTku ocakmamu
LEeHTpUYrupoBaHueM B TeueHue 5 muH mipu 1500g u
CMEIINBAJIH C 3KCTPAKTOM IJIAIEHTHl B COOTHOIIEHUH
1:1, nHKyOHMpOBaNK B TeYSHHE 2 U, TTOCIIE YETO 3aMO-
pakuBaIH.
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placentas were derived with an informed consent of
maternity patients and after tested absence of viral in-
fections. Fresh placenta was washed free of blood
with physiological solution, which was changed several
times. Amnion and connective tissue fragments of coty-
ledons were removed, then cut a slices (3%2 cm) of
cotyledon tissue. The obtained placental fragments we-
re placed into vessel with physiological solution in 1:5
ratio and mixed for 2—3 min, supernatant was re-moved
and physiological solution was changed. This procedure
was repeated 3—4 times. To derive aqueous-saline ex-
tracts the washed placenta was fragmented for 5 min
with a high-rate homogenizer MPW-302 (Poland) and
diluted with physiological solution in 1:1 ratio. The ob-
tained homogenate was exposed for 12 hrs at 4°C,
then centrifuged for 15 min at 1500 g and supernatant
was collected (aqueous-saline extract of human pla-
centa).

Placental extracts were autoclaved for 10—15 min
in closed polymer containers of 20 ml in the mixture of
aqueous vapor with air in pressurized tank at
120...122°C and 1.8-2.0 atm pressure. Then non-
soluble aggregates were filtrered out by membrane
filter with 0.45 pm pore diameter.

Erythrocytes of donor blood of I group were thrice
washed with physiological solution (pH 7.4) and centri-
fuged for 5 min at 1500 g. Candida albicans cells
were cultured for 48 hrs in Sabouraud agar [1] at 37°C
and used thereafter either in growth medium or phy-
siological saline. The cells of inoculated culture of pig
kidney epithelium (SPEV) were cultured at 37°C in
growth medium 199 supplemented with 10% embryonic
bovine serum [4]. All the cells were sedimented for 5
min at 1500g and mixed with placental extracts in 1:1
ratio, incubated for 2 hrs, and thereafter the specimens
were frozen.

Low temperature phase transitions within the tem-
perature ranges of 0...—196°C were studied with diffe-
rential scanning calorimeter (DSC) designed at the
Institute for Problems of Cryobiology and Cryomedi-
cine of the National Academy of Sciences of Ukraine
[2]. The samples were cooled with average rate of
3.3(3) deg/sec with the plunging into liquid nitrogen.
Thermograms were recorded during heating with the
rate of 8.3(3)x1073 deg/sec. Error of temperature mea-
suring made £0.2°C.

NMR -studies were performed with high resolution
spectrometer TESLA BS 567 A (Czech Republic). To
determine amount of bound water we used the method
of Kuntz [9], according to which motility of molecules
of bound water below 0°C remains high, and their
NMR-signal in protons appears as a narrow line while
a signal of frozen water broadens by several orders
and is not observed in high resolution spectra.
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HccnenoBanus HU3KOTEMITEpaTYPHBIX (ha30BBIX
niepexonoB B oonactu temneparyp 0...—196°C nposo-
JITH Ha i G epeHIaIbHOM CKaHUPYIOIIEM KaJlopH-
metpe (ACK), paspaborannom B UIIKuK HAH Vk-
paunbl [2]. OOpasmnsl OXIaXIaIH CO CpeaHed CKo-
poctbio 3,3(3) rpan/c MOrpyKeHUEM B JKUIKUAN a30T.
TepMorpaMMbl pETHCTPHPOBAIN TIPH HAarpeBe CO
ckopocTeio 8,3(3)%1073 rpan/c. ITorpermHocTh U3Me-
peHus temneparypsl coctapisiia £0,2 °C.

SIMP-uccnenoBanus NpoOBOAWIA Ha CIEKTPOMETPE
Bbicokoro paspewmenns K TESLA BS 567 A» (Uexus).
st onpeneneHrs KOJIUYECTBa CBSI3aHHOM BOJIBI UC-
nonb3oBanu Meron M.Kronua [9], cormacHo KoTopoMy
MOABMXXHOCTh MOJIEKYI CBsI3aHHOU Bozabl Huke 0°C
COXpaHsieTcsl BRICOKOH, a ux SIMP-curnan Ha mpoToHax
UMEEeT BUJ y3KOW JIMHUH, B TO BpEeMs KaK CUTHAJ
BBIMEP3IICH BOJBI YIIUPSCTCS HA HECKOILKO TIOPSI-
KOB M HE PETHCTPUPYETCSI B CIICKTPAX BRICOKOTO pa3pe-
MICHMUS.

Pe3yabTarsl U 00cy:xKaAeHHe

Ha mepBom sTame nccnegoBann HU3KOTEMIIEpa-
TypHbIe ()a30BbIE NEPEXOJbl B IPUTPOLUTAPHOM
ocanke, ocagke C. albicans B pusznororuveckom
pacTBope U cyciie, cycnen3uu kiaetok CII9B, a Taxke
B COOTBETCTBYIOIIUX CpENax.

Crpenkamu Ha puc.l 0003HAYEHBI XapaKTEPHBIC
SHJIO- M PK30TepMUIecKue 3QPEKThI, KOTOPBIE KIIACCHU-
(unmpoBaHbl HaMU 110 (OpMe KPUBOM U JUATIA30HY
TEMIIEpaTyp COMIACHO paHee MOTYICHHBIX JaHHBIX [2],
13 KOTOPBIX BUJHO, YTO BO BCEX MCCIIEIOBAHHBIX 00-
pasiax, KpoMe (pU3HOoIOrHIeCcKOro pacTBOpa, PETUCT-
pUpyeTCs pa3MBITHI 9K30TEPMUYECKHIA TTHK 2, COOT-
BETCTBYIOLIMH 3aBEPILICHUIO KPUCTAJITU3ALMY Ha 3Ta-
Iie HarpeBa. JTOT UK Ha TepMorpaMMax HabOirogaeT-
¢ B AuamnaszoHe Temnepartyp oT —25 ao —46°C. Ha
TepMorpamme GU3M0JIOTHIECKOr0 PacTBOpa 3aperuc-
TPUPOBAH OCTPBIM MUK 3BTEKTUYECKOTO IJIaBICHUS
(muk 3) mpu Temneparype —21,3°C (puc. 1, A), xapak-
TepHBIN st BonHBIX pacTBopoB NaCl. Ha JICK-
TepMOTrpaMMaXx Cpebl CyCIIeHIUPOBAHUS T KIIETOK
CII9B (puc. 1, F) u knetox CII9B B cycnienupyromeit
cpene (puc. 1, G) Taxke perucTpupyeTcs MK IIIaBIe-
HUS 3BTEKTHKH 3HAYUTEITLHO MEHBINIEH HHTEHCHBHOCTH.
HecMmoTps Ha mpucyTcTBHE Pa3NUYHBIX COJIEH B CyC-
nenaupytomeit cpene nns knerok CII9B, ocHoBHOM
BKJIa/I B pa3BUTHE KPUCTAIITM3ALMH U TJIaBJICHUS IB-
TeKTuueckux cocraBoB BHocuT NaCl, o uém cBuze-
TENbCTBYET XapaKTepHas Ui ero BOIAHOTO pacTBopa
TeMmIepaTypa IJiaBieHus 3BTeKTHKH. [Ipu Temnepa-
Type —73°C Ha TepMorpaMMe Cpebl CyCIEeHINPO-
Banaus 11 kKiretok CII9B 3apeructprupoBaH dK30Tep-
MHYECKHH MUK 1, KOTOPBIH 0TOOpa)kaeT, BeposSTHEE
BCEr0, UHBEPCHUIO MOJIEKYJI, UMEIOIIHX yITIePOA-yTiie-
pomaHble cBs3U. JJ1s Ha3BaHUs qaHHOTO 2 dEeKTa B JIH-

npo6nemMbl KpMOOGMONOrMM U KPUOMeEAULIMHbDI
problems of cryobiology and cryomedicine

Tom/volume 23, Ne/issue1, 2013

Results and discussion

At the first stage we studied low temperature phase
transitions in erythrocyte supernatant, C. albicans
suspension in physiological solution and wort, suspen-
sion of SPEV cells, as well as in appropriate media.

The arrows in Fig.1 points the characteristic endo-
and exothermic phenomena, which were classified as
for the shape of the curve and temperature range
according to the previous data [2], and it is seen that
in all the studied samples, except physiological saline,
a broadened exothermic peak 2 exists, which corres-
ponds to completed crystallization during heating. This
peak in thermograms is observed within the tempera-
ture range from —25 to —46°C. In thermogram of phy-
siological saline, a sharp peak of eutectic melting (peak
3)at—21.3°C (Fig. 1A) is found, which is characteristic
for aqueous solutions of NaCl. In DSC thermograms
of suspending medium for SPEV cells (Fig. 1F) and
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Puc. 1. JCK-tepmorpammsbl: A — pm3monornyeckmin pacr-
Bop; B —aputpouuntapHas macca; C — C. albicans B pusno-
norunyeckom pacteope; D — cycno; E — C. albicans B cycne;
F — cpepa cycneHgupoBaHus gnsa knetok CMoB; G —
knetkn ClM3B B cycneHaupytowen cpeae; 1 — uHBepcus
MOIneKyn; 2 — 3aBepLUeHne Kpuctannmsauum noaa npu Ha-
rpese; 3 — nNnaBfieHNe 3BTEKTUKU; 4 — NnNaBneHue nbga.

Fig. 1. DSC thermograms: A — physiological solution; B —
erythrocyte mass; C — C. albicans in physiological solu-
tion; D — wort; E — C. albicans in wort; F — suspending
medium for SPEV cells; G — SPEV cells in suspending
medium; 1 — molecule inversion; 2 — completion of ice
crystallization during heating; 3 — eutectic melting; 4 — ice
melting.
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Puc. 2. JCK-Tepmorpammebl: A — BOAHO-COMNEBOW IKCTPAKT
nnaueHTbl; B — apuTpounTapHas mMacca U SKCTpakT nna-
ueHTbl (1:1); C — C. albicans B cycre v 3KCTpaKT nnaueHThbl
(1:1); D — C. albicans B u13nonormyeckoM pacTteope u
akcTpakT nnaueHTbl (1:1); E — knetkn CIM3B n akcTpakT
nnaueHTobl (1:1); 2 — 3aBepLUeHUe KpucTannusaumu nbga
npu Harpeee; 3 — NNaeBneHne 3BTEKTUKK; 4 — NnaBneHne
nbaa.

Fig. 2. DSC thermograms: A — aqueous-saline placental
extract; B — erythrocyte mass and placental extract (1:1);
C — C. albicans in wort and placental extract (1:1); D —
C. albicans in physiological saline and placental extract
(1:1); E— SPEV cells and placental extract (1:1); 2 — com-
pletion of ice crystallization during heating; 3 — eutectic
melting; 4 — ice melting.

Teparype UCTIONb3YIOT TEPMHH «00parieHne KOHPHry-
panumn», CBA3aHHBIN C IPOLIECCOM H30MepH3alu [3].
Ha JICK-Tepmorpammax knetok CIIOB B cycnienau-
pyroiuei cpene nmpu remmeparype —70°C Takxke peru-
CTpUpYETCS MUK NHBEPCUU MEHBLIEH HHTEHCHBHOCTH.

Ha tepMorpamme cycneH3uu 3pUTPOLUTOB MUK
MJIaBJIEHUS IBTEKTUYECKUX COCTABOB HE PETUCTPH-
pyeTcs, HeCMOTPS Ha TO, YTO SPUTPOLUTHI OTMBIBAIH
(dbm3nomornueckum pactsopom (puc. 1, B). Kpucran-
JU3alus ¥ MJIaBJICHNE 3BTEKTHK B PACTBOpPAX KpPHO-
MIPOTEKTOPOB U BOJHO-COJIEBBIX PACTBOPAX HCUYE3AIOT
pu 10OAaBICHUN B HUX THAPO(PHUIBLHBIX OPraHUIeCKUX
COEIMHEHMH, YTO, BO3MOXHO, 00BSCHSIETCSI 00pa3oBa-
HUEM COETUHEHNH KPHOIPOTEKTOPOB U COJIEH ¢ opra-
HUYECKHMHU BeliecTBamu [2].

[Ipu onpeneneHHBIX TEMIEpaTypax, XapaKTEPHBIX
JUISL UCCIIENYEMBIX CHCTEM, PETUCTPUPYIOTCSA MUKU
TETMJIONOITIONIEHUS 4, COOTBETCTBYIOIIUE MPOLIECCY
TUIABJICHUSI.

A CK-tepmorpammser 114 u ero cmeceii ¢ sputpo-
uutamu, knetkamu C. albicans n CII9B B cooTHO-
mennn 1:1 nmpuBeneHs! Ha puc. 2. BunHo, 4to 3aBep-
IIeHHUE TpoIiecca KPUCTAILTH3arH pu Harpese B JITY
(puc. 2, A) mpoucxonuT npu Oojee HU3KUX TEMITEpaTy-
pax 1o CpaBHEHUIO C TEMIIEPATYPAMH TEX JKE MPOIIeC-
COB B CYCIIEH3HUSX KJIETOK. MOKHO IIPEAOI0KHTE, YTO
B MCCIIEAYEMBIX CHCTEMAaxX MEKMOJIEKYIIIpHBIE B3aK-
MOJIEHCTBUS MEXAY PACTBOPEHHBIMU KOMITOHEHTAMHU
3aIyCKar0T KHHETHYECKHE (DAaKTOPBI, 3aMeUISIOIIIe
pocT kpuctaioB nbna [6]. Iluk 3 Ha Tepmorpamme
OIIY cBuAeTENnbCTBYET O TOM, YTO MPH OXJIAXKIECHUU
JKCTpaKTa MPOU30IIIIa KPUCTAIUTH3AIIHS HBTEKTHKH.

JACK-TepmorpamMmsl aBTOKIaBHpoBanHOro JITY
1 ero cMecH ¢ apuTponuramu, kiaetkamu C. albicans
u CIIOB mpuBenensr Ha puc. 3. MOXKHO OTMETHUTH,
YTO Ha TEPMOTpaMMe aBTOKIABHPOBAHHOTO IKCTPaAK-
Ta, B OTIIMYHE OT TEPMOTPAMMEBI CBEKEITPUTOTOBJICH-
HOTO 3KCTPaKTa, MUK 2, COOTBETCTBYIOLIHH IpoIiecCy
3aBepUICHNs KPUCTAUIN3ALMHY JIba IPU HarpeBe, He
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SPEV cells in suspending medium (Fig. 1G) the eutectic
melting peak characterized by a significantly lower
intensity is also found. In spite of present various salts
in suspending medium for SPEV cells, the main
contribution into crystallization and eutectic melting is
made by NaCl, as it is evidenced by temperature of
eutectic melting characteristic for its aqueous solution.
An exothermic peak 1 is present in thermogram at
—73°C for SPEV cells, which represents most probably
the inversion of molecules with carbon-carbon bonds.
This effect is called as ‘configuration transformation’,
and is associated with isomerization [3]. An inversion
peak of low intensity is also found at —70°C in DSC
thermograms of SPEV cells in suspending medium.

No peak of eutectic mixture melting was found in
thermogram of erythrocyte suspension, though the
erythrocytes were washed with physiological solution
(Fig. 1B). The signals of crystallization and melting of
eutectics in cryoprotective solutions and aqueous-sa-
line solutions disappear after addition of hydrophilic
organic compounds, and this could be probably explai-
ned by the formation of complexes of cryoprotectants
and salts with organic substances [2].

The peaks of thermal adsorption 4 relevant to
melting are recorded at certain temperatures charac-
teristic for the studied systems.

DSC thermograms of HPEs and their mixtures with
erythrocytes, C. albicans and SPEV cells in 1:1 ratio
are shown in Fig. 2. It can be seen that crystallization
completion under heating in HPEs (Fig. 2A) occurs
under lower temperatures if compared with the values
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Puc. 3. ACK-Tepmorpammebl: A — aBTOKNaBUPOBaHHbIN 3KC-
TpaKT NnaueHThl; B — apuTpounTapHas macca u aBToknaBu-
poBaHHbIN aKcTpakT nnaueHTol (1:1); C — C. albicans B
cycrne 1 aBTOKNaBMPOBAHHbLIN 3KCTpaKT nnaueHTbl (1:1);
D — C. albicans B $131M0norn4eckom pactBope 1 aBTokmMa-
BUPOBaHHbIN 3KCTPaKT nnaueHTobl (1:1); E — knetkn CIMN3B
B CyCMneHAMpylLwen cpeae M aBTOKNaBUPOBAHHLIN 3KC-
TpakT nnaueHTbl (1:1); 1 — HBepcusa monekyn; 2 — 3aeep-
LEeHMe KpucTannusaumm nbga npu Harpese; 3 — nnasne-
HUe 3BTEKTUKN; 4 — NnaBneHue nbaa.

Fig. 3. DSC thermograms: A — autoclaved placental ex-
tract; B — erythrocyte mass and autoclaved placental ex-
tract (1:1); C — C. albicans in wort and autoclaved placen-
tal extract (1:1); D — C. albicans in physiological solution
and autoclaved placental extract (1:1); E — SPEV cells in
suspending medium and autoclaved placental extract (1:1);
1 — molecule inversion; 2 — completion of ice crystalliza-
tion during heating; 3 — eutectic melting; 4 — ice melting.

peructpupyetcs. O4eBUIHO, TIPU OXJIAKICHUN aBTO-
KJIABUPOBAHHOTO DKCTPAKTA MPOM30IIIIA KPUCTAIITN3a-
LMst BCe s uIKoM (a3pl. [Ipy 3TOM 10 TaHHBIM METOIA
SIMP-crIeKTpOCKONIMY KOJIUYECTBO CBSI3AHHOW BOJBI
cocrasisio Bcero 0,1-0,3% oTHOCHTENBHO BCEH BOBI
B cucteMe. IHTeHCHBHOCTD IMHKa 3 IJ1aBIICHUS YBTCK-
THUYECKUX COCTABOB HAa TEPMOTpaMMeE aBTOKJIABH-
POBaHHOTO 3KCTpakTa (puc. 3, A) 3HAYUTEITHHO BHI-
II1€, YeM CBEKETPUTOTOBIEHHOTO (CM. pHC. 2, A), 4TO
CBUJICTEIILCTBYET O KPUCTAJLTU3AI[NH OOJIBIIIEro KO-
YECTBA HBTCKTHYECKOTO COCTABA P OXJIAXKICHIH aB-
TOKJIABHPOBAHHOTO JKCTPAaKTa. ITOT (HAKT MOXKET
OBITH CBSI3aH C YMCHBIIICHHBIM COJIEpKaHUEM Oerka
B aBTOKJIABUPOBAHHBIX SKCTPAKTaX U COOTBETCTBEHHO
MEHBIIUM KOJIMYECTBOM CBA3aHHOM Bo/ibl. Ha Tepmo-
rpaMMe aBTOKJIABUPOBAHHOTO 3KCTPAKTA PETUCTPH-
pyeTcs 3K30TepMIUeCKUN APPEKT HHBEPCUN MOJICKYIT
(nmuk 1) npu Temneparype —73°C.

Ha Tepmorpammax cmecu aBTOKJIaBUPOBAHHOTO
AKCTPAKTa C IPUTPOIUTAPHEBIM ocankoM (puc. 3, B),
knetkamu C. albicans B cycne (puc. 3,C) u B pusno-
sJorudeckoM pactBope (puc. 3, D) nuk mraBieHus
ABTEKTHUYECKUX COCTAaBOB OTCYTCTBYET. [IpH 3TOM KO-
JIMYECTBO CBI3aHHOM BOJABI MO MaHHBIM SIMP-criexT-
pockormuu cocTaBisiio 8—11% muist 3)pUTPOITUTOB U 9—
12% nns C. albicans OTHOCUTENHEHO BCEl BOIBI B
cucteme. [Ipraem aiis mociaemHero 06heKTa 3SHAYCHUS
OBUIM TAaKMMH XK€, Kak U 0e3 T00aBIeHHs SKCTPAKTa,
YTO OOBSICHSICTCS CTPOCHHEM CTEHOK ITHX KIIETOK,
00y CIIOBITMBAFOIIIUM TIOCTOSTHHYO UX (hOpMy B SKCTpe-
MaJIbHBIX YCJIOBHSIX, B TOM YHUCJE U MPU CHIKCHUU
temnepaTypbl. Ha TepMmorpamme cMmecu 3KcTpakTa
C DPUTPOLIUTAMU PETUCTPUPYETCSI pA3MBITHIHN 3K30TEp-
MHYECKHUi MUK 2 B amana3oHe —34...—46°C (puc. 3,
B), cooTBeTCTBYIOIMNMN, KaK YKa3aHO BBIIIIE, TIPOIECCY
3aBEPIICHUS KPUCTAILTU3AINH JIb/Ia TPH Harpere. Uu-
TEHCHUBHOCTB 3TOTO MPOIIECCca B CMECH DPUTPOITUTOB
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characteristic for the same processes in cell suspen-
sions. It may be suggested that molecular interactions
in the studied systems among dissolved components
could activate kinetic factors, which inhibit growth of
ice crystals [6]. Peak 3 in thermogram of HPEs testi-
fies the presence of eutectic crystallization during
cooling of extract.

DSC thermograms of autoclaved HPE and its
mixture with erythrocytes, C. albicans and SPEV
cells are shown in Fig. 3. It should be noted that in
thermogram of autoclaved extract unlike the thermo-
gram of fresh extract there is no peak 2 corresponding
to completion of ice crystallization during heating. It is
obvious that during cooling of autoclaved extract the
whole liquid phase was crystallized. Moreover,
according to the NMR data an amount of bound water
made only 0.1-0.3% of all the water in system. Intensity
of peak 3 corresponding to the melting of eutectic
mixture in thermogram of autoclaved extract (Fig. 3A)
is significantly higher, than the peak of fresh extract
one (Fig. 2A), that testifies to crystallization of higher
amount of eutectic mixture during cooling of autoclaved
extract. This fact may be associated with a decreased
protein content in autoclaved extracts and, accordingly,
lower amount of bound water. In thermogram of auto-
claved extract an exothermic phenomenon of molecule
inversion (peak 1) is observed at —73°C.

In thermograms of mixture of autoclaved extract
with erythrocyte sediment (Fig. 3B), C. albicans cells
in wort (Fig. 3C) and physiological saline (Fig. 3D) no
peak of eutectic mixture melting is observed. Herewith,
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Y aBTOKJIABUPOBAHHOTO SKCTPAKTA HIIKE, YEM B 3PUT-
pouuTapHOM ocajke (cM. puc. 1, B). Otot dakr o0yc-
JIOBJICH MEHbIIIEH BA3KOCThIO Pa30aBIeHHON SKCTPaK-
TOM CYCII€H3UHU S)PUTPOLIUTOB, B KOTOPOH MEKKIIETOU-
Hasl JKUJKOCTh HE BIMSET Ha MPOIECC 3aBEPIICHUS
KpUCTAITM3AINH JIbJIa Ha dTalle Harpesa.

Ha JICK-tepMorpamMmax cMecH aBTOKJIaBUPOBaH-
Horo 3KcTpakTa ¢ kinetkamu CIIOB, C. albicans B
(hU3MOTOTHYECKOM pacTBOpE | cyciie (puc. 3) muk 2
HE PETUCTPHUPYETCs, TaK KaK Ha dTare HarpeBa oopas-
[1a MPOIIeCC 3aBEPIICHUs KPHUCTAJUIM3AINY JIbJIa HE
pa3BUBaeTCs B OTIMYME OT CMecel KIETOK CO CBEKe-
MIPUTOTOBJICHHBIM 3KCTPAKTOM (CcM. puc. 2). B cMecn
ABTOKJIABUPOBAHHOTO 3KCTPAKTA M CYCIICH3UH KIIETOK
CII3B peructpupyercst poLecc MIaBIeHNs IBTEKTH-
YECKUX COCTABOB B OTJIMYUE OT CMECH IKCTPAKTA Ija-
IIEHTHl ¢ 3puTporutamMu u kietkamu C. albicans
(puc. 3). [Ipryaem UK MIaBJICHUS YBTEKTHISCKUX COC-
TaBOB B HECKOJIBKO pa3 MHTEHCHBHEE, YeM Ha TEPMO-
rpammax cMecHu cycnensuu kiaetok CII9B co cBexe-
MIPUTOTOBJICHHBIM 3KCTPAKTOM IUTAIICHTHI (CM. pHC. 2,
G). B cMmecsax cycnieH3Hid KJIIETOK U aBTOKJIaBUPOBaH-
HOTO JKCTPaKTa 3HAYCHHUS TEMIIEPaTypbl MHBEPCUU
(nuk 1) noBeimarotes Ha 3—7°C, 4TO, BEPOSATHO, 00BSIC-
HSIETCS CBSA3BIBAHHEM MOJEKYJ, YYaCTBYIONUX B
MPOIIECCE WUHBEPCHH, C KICTOYHBIMU MeMOpaHaMu
U 3aTPYAHCHUEM Pa3BUTHUS MPOILECCAa UHBEPCHUH.
OOBIYHO TIpOLIECC MHBEPCHH MPOTEKAET B Y3KOM
Jara3oHe TeMITeparyp, OTHAKO HaMH ObLT 3apEeTHCT-
pUpoBaH MUK B 00Jiee MIMPOKOM TEeMIIEpPaTypHOM
nuarnaszoHe. BeposiTHee Beero, BRIINICyKa3aHHBIN (PakT
00yCTIOBIIEH TEM, YTO B MPOIIECCe YIaCTBYIOT MOJIe-
KYJIBI CO CXOIHBIMH 3HAUEHUSMHU TEMIIEPaTyphl HH-
BEPCHH.

Kax ormeuanocs panee [5], ucnonap3oBaHue mais-
IIET0 PEKUMa aBTOKJIABUPOBAHUS C MAJIBIM BpEMEHEM
Harpesa (15-20 mun npu Temnepatype 120...122°Cu
nasnenun 1,8-2,0 aTM) MPUBOJMT K TIOJIHOH IeHATypa-
MU BBICOKOMOJICKYJISIPHBIX OCTKOB U YBEIHMUYCHHIO KO-
JTUYecTBa OETKOB W HYKJIEOTHUIOB C MOJEKYISIPHOU
maccoii 10-15 k/la, 910 CITOCOOCTBYET COXpaHEHHIO
AHTHOKCHJIAHTHOW 1 OMOJIOTUYECKOM aKTUBHOCTH JKC-
TPaKTOB IUTALIEHTHI 110 OTHOIICHHUIO K PUTPOIHTAM.
BeposiTHO, 9TO B yCI0BUSX BEIOPaHHOTO HAMH PEXIMA
ABTOKJIABUPOBAHUA TaKOE IepepacipeielieHne coc-
TaBa O0CJIKOB ¥ HYKJICOTHJIOB 110 MOJICKYJIIPHBIM Mac-
caMm HM3MeHseT (a30Boe MOBEACHUE CMECH IKCTPaK-
TOB U CYCIIEH3MH KJIETOK ITpH TeMiieparype Huxke 0°C
MOCJIC MX NUHKYOHPOBAHUS C aBTOKJIABUPOBAHHBIMU B
9TOM PEKUME IKCTPAKTAMU IJIallCHTHI.

BriBoabI

B pesynpraTe ncnons30BaHus MIAAAIIETO PEKUMA
aBTOKJIaBHpOBaHUs Ha TepMorpammax JICK skcTpak-
Ta TUIAIICHTHI YeJIOBeKa HAONI0NaeTcs YK30TSCPMHU-
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the amount of bound water according to the NMR
data made 8—11% for erythrocytes and 9-12% for C.
albicans relatively to whole amount of water in the
system. Moreover, for the last object the values were
the same as in the case without extract, that could be
explained by the structure of walls of these cells,
responsible for their constant shape under extreme
conditions, including low temperatures. In thermogram
of mixture of extract with erythrocytes a broadened
exothermic peak 2 within the range of —34...—46°C s
found (Fig. 3B), which corresponds as mentioned
above to ice crystallization completion during heating.
Intensity of this process in the mixture of erythrocytes
and autoclaved extract is lower, than in erythrocyte
sediment (Fig. 1B). This fact is caused by lower
viscosity of erythrocyte suspension dissolved with
extract, where intercellular liquid does not affect the
ice crystallization completion during heating.

In DSC thermograms of mixtures of autoclaved
extract with SPEV and C. albicans cells in physiolo-
gical saline and wort (Fig. 3) no peak 2 is present, sin-
ce during heating of the sample no ice crystallization
completion occurs unlike mixtures of cell suspensions
and fresh extract (see Fig. 2). In the mixture of auto-
claved extract and SPEV cell suspension the melting
of eutectic mixture is observed unlike the mixture of
placental extract with erythrocytes or C. albicans
cells (Fig. 3). Moreover, the peak of eutectic mixture
melting is several times more intensive than in thermo-
grams of mixture of SPEV cell suspension with fresh
placental extract (Fig. 2G). In the mixtures of cell sus-
pensions and autoclaved extract the values of inversion
temperature (peak 1) increase by 3-7°C, that is
probably explained by binding of molecules, taking part
in inversion, with cell membranes and complicated de-
velopment of inversion. Usually the inversion proceeds
within narrow temperature range, however, we recor-
ded the peak within broadened temperature range.
Above mentioned fact is most likely stipulated by the
fact that the process of inversion involves the molecules
with close values of inversion temperature.

It was shown [5] that utilization of mild regimen of
autoclaving with a short heating period (15-20 min at
120...122°C and 1.8-2.0 atm pressure) resulted in a
complete denaturation of high-molecular proteins and
increase of amount of proteins and nucleotides with
molecular mass of 10—-15 kDa enabling to preserve
antioxidant and biological activity of placental extracts
regarding to erythrocytes. Most likely, the regimen of
autoclaving selected by us and the resulted redistributed
by molecular masses proteins and nucleotides content
contributed to the changed phase behavior of mixture
of extracts and cell suspensions at the temperatures
below 0°C after their incubation with placental extracts
autoclaved by this regimen.
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yeckuit a¢ ekt npu —73°C, BepoSTHO, CBSI3aHHBIN ¢
nHBepcuen mosekyn B JITY.

[Ipu 3amopaknBaHnu aBTOKJIaBHpOoBaHHOTO DI
MIPOMCXOINT NOJIHAS KPUCTAITU3ALNY JIBAA, O YEM CBH-
JETEeNBbCTBYET OTCYTCTBHE Pa3MBITOTO 3K30TEPMHUUEC-
koro nmuka Ha Tepmorpammax JICK, coorBercTsytorie-
r'0 3aBEPIICHUI0 KPUCTAJUIN3ALMH JIbJIA IPU HAarpeBe.
[Ipu 3TOM KOIMYECTBO CBA3aHHOM BOJBI COCTABIISIO
0,1-0,3% OTHOCHTENBHO BCEH BOJBI B CHCTEME.

Ha tepmorpammax JICK aBTOKIaBHpOBaHHBIX
9KCTPAKTOB YBEIMYMBAETCS UK IUIABICHHSI 3BTEKTUKH
Ha 3Talle Harpesa, 4YTO CBUIETENBCTBYET O €€ KpHC-
TaJUIM3alluy TpH 3aMopaxxuBaHuu. OZHAKO B CMecH
aBTOKJIaBHpoBaHHOTO OI1Y C cycrieH3usiMu 3puTpoIm-
ToB 1 Knetkamu C. albicans KpucCTaIIu3anus SBTEK-
TUYECKHX COCTABOB HE pa3BuBaeTcs. [Ipu 3ToM komiu-
YECTBO CBSI3aHHOW BOJBI CYIIECTBEHHO HE YBEINYH-
BaeTCsl OTHOCHUTEIBHO €€ BEITWYMHBI B CYyCHEH3UAX
kietok C. albicans 06e3 dKCTPAKTOB.

N3meHeHns cocTaBa 3KCTpakTa IIAlEHThI Yeso-
BeKa IIPH aBTOKJIABUPOBAaHUM (OTCYTCTBHE OEIKOB U
HYKJIEOTH]IOB C BBICOKUMH MOJIEKYIIIPHBIMH MaccaMu
U YBEIMYEHHE WX KOJIMYECTBA C HU3KUMH (HUXKE
15 x/la)) BnusitoT Ha (ha30BbIC TIEPEXOJIbI TPH HU3KUX
TeMIlepaTypax.
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Conclusions

After using mild regimen of autoclaving of human
placental extract the exothermic phenomenon at —73°C
is observed in DSC thermograms, evidently, reflecting
the inversion of HPE molecules.

During freezing of autoclaved HPEs a complete
ice crystallization occurs, that is evident from the
absence of broad exothermic peak in DSC thermo-
grams, corresponding the completion of'ice crystalliza-
tion during heating. Herewith, the amount of bound
water makes 0.1-0.3% of whole water in the system.

The peak of eutectic melting at heating increases
in DSC thermograms of autoclaved extracts, testifying
to eutectic crystallization during freezing. However, in
mixture of autoclaved HPEs with suspensions of
erythrocytes and C. albicans cells the crystallization
of eutectic mixtures was not developed. Herewith,
amount of bound water was not significantly increased
relatively to its amount in C. albicans cell suspension
without added extracts.

The changes of composition of human placental
extract at autoclaving (absence of proteins and
nucleotides of high molecular masses and increasing
number of molecules with low masses (below 15 kDa))
affect the phase transitions at low temperatures.
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