Iens paboThl — CpaBHUTENHHOE M3YyUYCHUE BIUSHUS
JKCTPAKTOB U3 HATUBHOM U IIOJBEPTLIEHCS 3aMOPa>KUBAHUIO-
OTTaMBAHMIO TKAaHM IUIAICHTHl YEJOBEKa HAa yPOBEHBb
TeMOJIN3a ¥ KWHETHUKY KHCJIIOTHOTO T€MOJIN3a S3PUTPOLIMTOB
JIOHOPCKOH KPOBH.

OKCTpaKTHI MTOJTyYalIH U3 CBEKEH U 3aMOPOKEHHOH €O
ckopocthio 0,3°C/mun mo —20°C miareHTsl, 3aTeM HX
JN00ABJISIIM K OTMBITBIM (PU3UOJIOTHYECKUM PACTBOPOM
SPUTPOLUTAM B Pa3IMUHON KOHIEHTpanuu. MeTtomom
CIEKTPO(OTOMETPUH H3ydaldd YpPOBEHb I'eéMOJIN3a U
KMHETHKY KHCJIOTHOTO T'€éMOJIM3a 3PUTPOLHUTOB IOCIIE
Pa3IHYHBIX CPOKOB 3KCTIO3UINH CYCIIEH3UH B pacTBOpax,
COZIePIKAINX IKCTPAKTHI.

YCTaHOBNIEHO, YTO YPOBEHb I'€MOJIN3a B CYCIICH3UHU
SPUTPOLMTOB 3aBUCUT OT COCTOSIHUSI TKaHM HUCXOITHOH
TUTALICHTHI ¥ MOKeT nocTuratk 50%, npudem yBeludeHune
cpoxoB 3kcro3uiu (6ombine ueM 10 MUH) ITPaKTHYECKU
HE BIIMSET Ha 3TOT MTOKa3aTeib. YPOBEHb IE€MOJIN3a M1OCIIE
OKCIIO3UIU B IPUCYTCTBHUU DKCTPAKTOB, IMMOJTYYCHHBIX M3
3aMOpO)KeHHOﬁ TKaHHU TIJIACHTBHI, 3HAYUTCIIbHO HHXKC.
ABTOKJIaBHPOBaHHE 3KCTPAKTa TAK)KE TO3BOJISIET CHU3UTH €0
reMOJIMTHYECKOe JledcTBUE. YUUTHIBasi TOT (hakT, 4TO
YPOBEHb NPOJNYKTOB MEPEKUCHOTO OKucieHus u pH
OKCTPAKTOB, MOJYUYCHHBIX M3 HAaTUBHBIX, 3aMOPOKCHHBIX
TKaHeH, a TaxoKe aBTOKITaBUPOBAHHBIX SKCTPAKTOB, OANHAKOB,
MOXHO MNPEANOIO0XKNUTE, YTO I'CMOJIMTHYCCKOC I[eﬁCTBPIe
9KCTPAKTOB 00YCIIOBIICHO BeLleCTBAMH OEIIKOBOH MPUPOBI.
YCTaHOBIIEHO, YTO 3KCTPAKTHI, NPOSBISIONINE TeMOIUTH-
Yeckoe JICHCTBUE, BIHAIOT U Ha KMHETHKY KHCIOTHOTO
TeMOoJIM3a 3PUTPOIUTOB, IPUBOASL K 0ojee ObICTpOMY
pa3pylIeHUI0 KJETOK noj aeilcTtBueM Kucibix pH. ¥V
9KCTPAKTOB M3 3aMOPOIKEHHBIX TKaHel ATOT 3 HeKT MeHee
BBIpa)KeH. DKCTPAKTHI, MOJIyYCHHBIE U3 TKaHEH ¢ HU3KOH
TeMOJIMTHYECKON AKTUBHOCTBIO, HAIPOTHB, OKA3bIBAIOT
cTabunu3upytomiee 1eficTBre Ha MeMOPaHbI 3PUTPOLIUTOB,
3aMeIsAs X TeMOJHM3 B KUCoi cpene. Takum oOpazom,
MOXXHO IPEAINOJOXKUTb, YTO MPCABAPUTCIIbHAsA HU3KO-
TeMIIepaTypHas 00padoTKa TKaHHU IUTAICHTH IPUBOIUT K
JECTPYKIIMH BEUIeCTB OSTKOBOW MPHUPOJIBI, BEI3BIBAIOIINX
HEe)KeJaTeNbHBIH () (EKT reMoun3a.

tissue from human placenta on the level of hemolysis and
kinetics of acid hemolysis of donor blood erythrocytes.

Extracts were derived from fresh and frozen placenta
with the rate of 0.3°C/min down to —20°C, afterwards they
were added to washed-out with physiological solution
erythrocytes under various concentrations. With spectro-
photometry method the hemolysis level was studied after
different exposure terms in the suspensions, containing
extracts and kinetics of acid hemolysis of erythrocytes.

It has been found that hemolysis level in erythrocyte
suspension depends on tissue state of initial placenta and
may reach 50%, moreover the value of exposure higher than
10 min does not practically affect this index. Hemolysis level
after exposure in the presence of extracts derived from frozen
placenta tissue is significantly lower. Extract autoclaving
also enables to reduce its hemolytical effect. Taking into
account the fact that the level of lipid peroxidation products
and pH extracts derived from native, frozen tissues as well
as autoclaved extracts is similar, one may suppose that
hemolytic effect of extracts is stipulated by substances of
protein origin. It has been established that extracts
manifesting hemolytic effect affect also kinetics of acid
hemolysis of erythrocytes, resulting in more rapid
destruction of erythrocytes under the effect of acid pH. In
extracts from frozen tissues this effect is less manifested.
Extracts derived from tissues with low hemolytic activity in
contrast render stabilizing effect on erythrocyte membranes,
by slowing down their hemolysis in acid medium. Thus it
could be supposed that preliminary low temperature
treatment of placenta tissue results in a destruction of
substances of protein origin, causing unfavorable effect o
hemolysis.

BAnsiHe koAebGanmii TemnepaTypbl XpaHeHusi B Avana3oHe —196+-100°C

Ha >XKM3HECNOCOOHOCTb KAETOK C Pa3AMYHOW CTPYKTYPHO# OpraHu3aumeit
A.A. Kupuaiok, A.I Abpadukosa, C.B.KazaHxaH
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Effect of Storage Temperature Fluctuation within Range of —196+-100°C

on Viability of Cells with Various Structural Organizations

A.L. Kiriyuk, L.G. ABRAFIKOVA, S.V. KAZANZHAN
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

B coBpeMeHHOHW OMOJIOTMM M MEAUIIMHE OJHO U3
aKTyaJbHBIX HAIPaBJICHUM HAyUYHBIX HUCCIEJOBAHUN —
H3y4EHUE MEXAHN3MOB KPHOIIOBPEXKACHUS, KPUO3ALUTHI U
pa3paboTKa HaIEKHBIX CIIOCOOOB IOITOCPOUHOTO XPAHECHHS
61000BEKTOB IIPH HU3KHUX TEMIepaTypax. DTH HCCIIEI0Ba-
HUS Jal0T BO3MOKHOCTb YCOBEPLIEHCTBOBATh TEXHOJIOT MU
KPHOKOHCEPBUPOBAHHS OHOJIOTHYECKUX 00BEKTOB, HCIIONb-
3yEeMBIX B Pa3lIMYHBIX 00JACTAX MEAMIMHBI, OMOJIOTHH,
CEJIbCKOTO X035HCTBA, OMOTEXHOJIOTMUECKUX ITPON3BOJICTBAX.

NPOBJIEMbI
KPUOBMOJIOTUU
T. 15, 2005, N24

In contemporary biology and medicine actual research
trends are studying the mechanisms of cryoinjury,
cryoprotection and designing the reliable ways of long-
term storage of biological objects at low temperatures. These
investigations enable the improving of cryopreservation
technique for biological objects used in different fields of
medicine, biology, agriculture, biotechnological industries.
However the issue of possible damage of biological objects
during storage at low temperatures is poorly investigated.
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OnHaKo BOIIPOC 0 BO3MOXKHOCTH TIOBPEKACHHI OMOTOTHYeC-
KHX OOBEKTOB BO BpeMs XpaHEHHS ITPU HU3KUX TeMITepaTypax
M3YYCH HeOCTATOYHO. [IpUHSTO cYUTaTh, YTO B OMOJIOTH-
YECKUX 00BEKTax, KOTOPBIC XPAHSITCS MPH MOCTOSHHOMN
TEMIEepaType B KUIKOM a30Te, JOITOTHUTEIBHBIC IIOBPEXK-
JICHUS He BO3HUKAIOT. [IpH sKcITyaTannu HU3KOTeMIIepa-
TYpHBIX OAHKOB YPOBEHB KHJKOTO a30Ta B XpaHMWIIHUIIAX
U3MEHSETCS, YTO MPUBOANUT K KOJICOAHUSAM TeMIIepaTyphl
XpaHEHUs] 00BEKTOB M BO3MOKHOCTH PA3BHUTHUS JOITOTHU-
TEJBHBIX MOBPEXKICHUH KIeTOK. [1oaTOMY 1ems paboThl —
M3yUYCHUE BIUSHAS KOJICOAHUH TEMITepaTyphl XpaHCHUS TIPH
—196+-100°C Ha )xu3HecmocoOHOCTh OakTepuii Pseudo-
monas aeruginosa ATCC 27853, Escherihia coli B,
npoxxkeit Saccharomyces cerevisiae, KIIETOK KapIIUHOMBI
I'epena xpbic. OOpa3Ite, MOMEIICHHBIC Ha [UTUTEIBHBINA CPOK
XpaHEHS B HU3KOTEMIIePaTyPHBIC XPAHIUTHUIIA, TOIBEPTalIH
OHUKIHYCCKOMY KOJICOAHHIO TeMIepaTypsl. Bo BpeMs
OJTHOTO ITMKJIa 00PA3IIbl HAXOIWINUCH 16 U B )KUIKOM a30Te U
8 4 — B mapax KHJIKOTo a30Ta npH Temmneparypax —150, —130,
—100°C. KoHTpOob ’KH3HECTIOCOOHOCTH KIETOK OTPEIeIIsTH
nocie 5 u 10-Tu HUKIO0B.

DKCIEpPUMEHTAIBHBIC UCCIEAOBAHMS MMOKA3aIH, 9TO
OJTHOKpAaTHBIN oTorpeB oT —196 10 —150, —130, —100°C u
JanbHeiIIee XpaHeHHe IpH KOHEUHBIX TeMIIepaTypax He
MIPUBOJIAT K JOTIOJTHUTENLHOM THOETTN OaKTEePHit, TPOAOKEH,
MePEeBUBAEMBIX KJIETOK, SMOPHOHATIBHBIX KJICTOK IIEYCHH U
HEHpPOTKaHU SMOpHOHA YeToBeKa. L[Kimmaeckoe n3MeHeHUe
TeMneparypbl oT —196 1o —150°C 1 XxpaHeHue Tpu KOHSYHOH
temnepatype —150°C mocne 5 u 10-Tv OUKIIOB TakXke He
BBI3BIBAIOT JIOMOJIHUTENBHYIO rubens kietok. HeomgHo-
KpaTHOe KojiebaHue TeMIlepaTypsl XpaHeHHs 00pas3IoB B
nuanazonax —196+—130°C,—196+-100°C u ux BeIICp)KUBAHUC
B TeUCHME § 4 ITpH KOHEUHBIX Temmeparypax —130 m—100°C
MPUBOJAT K JHOMOJTHHUTEIBHON THOEIN KpHUOKOHCEp-
BUPOBAaHHBIX KJeTOoK. KomndecTBO mMOrnbmmux KiIeTOK
YBEJIMYMBACTCS KaK IIPH MOBBIIICHUH KOHEUHOW TeMIepa-
TYPBI BEIICPKUBAHU, TAK U YBEJIMIESHUN KOJIMIECTBA IIUKIIOB
KojeOaHus TeMIepaTypsl. PaccMOTpEeHBI BO3MOXKHBIC
MEXaHU3MBbl TOBPEKICHUS KIETOK IMPH IHUKINIECKOM
M3MCHCHHH TEMIICPaTyPhl XpaHCHUS.

YCTaHOBIIEHO, YTO HAa YYBCTBUTEIBHOCTH KIIETOK K
KOJIEOAHUSIM TeMIepaTypbl XpaHEHHs! BIUSIOT WCXO/IHBIE
MophodyHKITHOHAIBEHBIE CBOMCTBA, a TAK)KE COCTAB CPE/IbI
KPHUOKOHCEPBHPOBAaHUS.

It is a common notion that in biological objects, stored at
constant temperature in liquid nitrogen, no additional
damages appear. When low temperature banks are under
exploitation the levels of liquid nitrogen in storehouses
varies that results in fluctuations of storage temperature of
objects and probable development of additional cell damage.
Therefore the research aim was to study the effect of
variations of storage temperature within the range of —196+
—100°C on the viability of Pseudomonas aeruginosa ATCC
27853, Escherihia coli B, Saccharomyces ceevisiae yeast,
cells of rats” Guerin carcinoma. The samples placed for a
long storage term into low temperature storehouses were
subjected to cyclic temperature variation. During a cycle
the samples were maintained for 16 hrs in liquid nitrogen
and 8 hrs in its vapors at —150,—130,—100°C. The control of
viable cells was determined after 5 and 10 cycles.

Experiments showed that a single thawing from —196 to
—159, -130, and —100°C and further storage at final
temperatures did not lead to an extra-death of bacteria,
yeast, rats’ Guerin carcinoma cells. Cyclic change in
temperature from —196 to —150°C and storage at final
temperature —150°C after 5 and 10 cycles also did not cause
an additional death of cells. Not single fluctuations of
storage temperature of samples within the range of —196 to
—100°C may result in an additional death of cryopreserved
cells. The number of dead cells enhances both with a rise in
a final exposure temperature and increase in the number of
temperature fluctuation cycles. There are considered
different mecha-nisms of cell damage at cyclic change in
storage temperature.

Cell sensitivity to fluctuation of storage temperature has
been established to be affected by initial morphofunctional
properties as well as the composition of cryopreservation
medium.

UccreroBaHne BAMSIHMS TAMuepuHa, 1,2-mponaHanora 1 AMCO Ha TepmoAeHaTypauuio
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Study of Glycerol, 1,2-Propanediol and DMSO Influence to Thermal Denaturation
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Meton nuddepeHnranbHON CKaHUPYIOIEH Kalopu-
metpun (JCK) sBnseTcs OIHUM U3 MPSAMBIX METOJIOB
u3ydeHus npoiiecca aeHarypanuu 6enkos. JJCK MmoxeT ObITh
WCIIOJIb30BaH /ISl HCCIIEJOBAHHS SHIOTEPMHYECKHX TIepe-
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Method of differentiating of scanning calorimetry (DSC)
is one of direct methods of studying denaturation proteins
which may be used for research of endothermal transition
of such difficult structures as isolated organelles,
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