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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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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XOJIOB TaKUX CIIOKHBIX CTPYKTYp, KaK M30JIHPOBAaHHBIC
OpTaHEeIbl, B YACTHOCTH MHTOXOHIPHH, MHUKPOCOMBI.
YCTaHOBIEHO, YTO TEPMOJEHATYpaLUsl OEIKOB B MHKPO-
cOMax W APYrHX KJIETOYHBIX OpraHeiIax HPOUCXOAUT B
TemrneparypHom quanasone 40-60°C [2, 3].

Iens paboThl — n3ydeHue BIusiHUS Tunepuna, 1,2-I171
u IMCO Ha TeMmmepaTypy M SHTAJIBIIHIO TEIJIOBOU
JeHarypaiuy OelKOB MHUKPOCOMaJIbHBIX MEMOpaH 1o H
Iocjie HU3KOTEMIIEpaTypHOTo Bo3xeiicTBus. BriOpaHHbIe
KPHOIPOTEKTOPHI IIHUPOKO HCIIOIB3YIOTCS PU KPHOKOH-
CEpBHPOBAHUN ONOJIOTHIECKIX OOBEKTOB.

MukpocoMalibHYI0 QpakLHIO MOJy4and METOJIOM
nuddepenupmanbaoro ynsrpaueHTpudyruposanus [1] u3
nedeHu Kpsic iuHuK Buctap. Cozneprkanue 6emka B CycIieH-
3uH, ompenensiemoe o mMeroxy Jloypu B Moandukanyun
Munepa [4], coctaBisiio 20-40 mr/mi. OOpasibl OXIaKIaTi
10 —196 °C norpyKeHHeM B )KUJIKHH a30T € OCJIEAYIOIIUM
HarpeBoM Ha BoJsAHOH Gane mpu 37°C. Tepmorpammsl
PETUCTPUPOBAIH Ha MU PEPSHIINATEHOM aqHadaTHICCKOM
CKaHHpyoueM MuKkpokanopumerpe (JJACM-4) npoussoa-
ctBa CKBBIT PAH (ITymwuno, Poccus) nmpu cxopoctu
ckanupoBanus 1°C/mMuH.

Ha nHawanpHOM 3Tarme Mbl M3y4dajlud BO3MOXKHOCTH
HCTOJIB30BAaHUA MHUKPOCOM, IMOJBEPTHYTHIX 3aMopa-
JKUBAHUIO M XpaHEHHIO0 Ipu Temmeparype —196°C, mns
MOCIIEIYIOIIET0 NCCIIEI0BAHNS BIMSIHUSA KPHOTIPOTEKTOPOB
Ha CTaOMIBHOCTH MUKPOCOMAJILHBIX 0eIK0B. O COCTOSTHUN
MHKPOCOMAIIBHBIX OCJIKOB CY/IHIIH 10 TTOKa3aTelIsiM TeMITepa-
TYPBI U TEIUIOTHI ACHATypalny MUKPOCOMAJIbHBIX OCIIKOB,
uzMmepeHHbM MeTogoM JICK. Jlanee uccienoBaiu BIusHuE
KPHOIIPOTEKTOPOB B JUANa30He KOHIEHTpauuii ot 5 1o 30
Macc % Ha TepMOANHAMHYECKUE TTapaMeTPHI JeHaTypauu
MHUKPOCOMaJbHBIX OenkoB. Ha oCHOBaHMH MONy4YeHHBIX
TEPMOI'PaMM IIOCTPOEHBI 3aBUcUMOCTH TetioTel AH n
Temneparypsl T, IeHaTypaiui MUKPOCOMAIbHBIX OEJKOB
OT KOHLIEHTPALMU KPHOIIPOTEKTOPOB B PacTBOPE.

Xapaktep 3apucumoctedt T, u AH oT KoHUEHTpanuu
KPHOIPOTEKTOPOB B CYCIIEH3USIX MUKPOCOM CBHICTEIIBCT-
ByeT 00 OZIHOBPEMEHHOM IPOSIBIICHUN pa3HbIX (pakTopoB
BO B3aHMOJAEHCTBHUIX KPUOIIPOTEKTOPOB € OEIKaMU MUKPO-
COMaJbHBIX MeMOpaH Kak CTaOMIM3UPYIOMINX, TaK U
JnecTaOMIN3UPYIOMUX MOJeKyny Oenka. Tak, HU3KHE
KOHIIEHTpalMu KpUOMPOTeKTOpoB (A0 5-10 macc %),
BO3EHCTBYSI HAa THIPATHOE OKPY KEHHE MUKPOCOMAaJIbHBIX
0eJIKOB OKa3bIBAIOT CTaOMIM3Mpyloliee AeHCTBUE Ha
MHKpOcOMajbHble MeMOpaHbl, B TO BpeMsl Kak Ooiee
BBICOKHE KOHIIEHTPALNHU — JeCTa0MIN3HPYIOIee B CIIy4ae
mtiepuna u 1,2-1171. JlanAblie nccne1oBaHus OATBEPKIA0T
TOT (paKT, 4TO IpoIEeaypa KPHOKOHCEPBUPOBAHHS OHOIIO-
THYECKUX OOBEKTOB TPEOYEeT MX OTMBIBKH OT KPHOIPO-
TEKTOPOB.
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(mitochondria, microsomes). It was established that proteins
of thermal denaturation in microsomes and other cell
organelles occurred at 40-60°C [2, 3].

Research aim is to study the influence of glycerol, 1,2-PD
and DMSO to temperature, enthalpy of thermal protein
denaturation of microsomal membranes before and after low
temperature influence. Chosen cryoprotectants are widely
used at cryopreservation of biological objects.

Microsomal fraction was obtained by differential ultra
centrifugation [ 1] from the Wistar rat’s livers. Protein content
in suspension, determined by Lowry method in Miller’
modification [4], it made 20-40 mg/ml. Samples were cooled
down to —196°C by submerging into liquid nitrogen with
following heating on water bath at 37°C. Thermogrammes
were recorded with differential adiabatic scanning
microcalorimeter (DASM-4) produced by Special Construc-
ting Bureau of Biological Devices of Russian Academy of
Sciences (Puschino, Russia) at 1°C/min scanning rate.

Atinitial stage there were studied the possibility of using
the microsomes subjected to freezing and storage at —196°C
for following investigation of the influence of cryo-
protectants on stability of microsomal proteins. The state
of microsomal proteins was judged on indices of temperature
and denaturation head of microsomal proteins by DSC
method. Then there was examined the influence of
cryoprotectants on thermodynamic parameters of micro-
somal proteins denaturation under concentration from 5 to
30% w/w. On the base of obtained thermogrammes there
were built the dependencies of heat AH and temperature T,
of microsomal proteins denaturation on concentration of
cryoprotectants in solution.

The character of T and AH dependencies on concentra-
tion of cryoprotectants in microsome suspensions indicates
to simultaneous manifestation of different factors in
interactions of cryoprotectants with proteins of microsomal
membranes of both stabilizing and destabilizing a protein
molecule. Thus low concentrations of cryoprotectants (to
5-10% w/w), affecting hydrate environmental microsomal
proteins, probably render a stabilizing effect on microsomal
membranes meanwhile higher concentrations do a
destabilizing one with adding glycerol and 1,2-PD. These
research data confirm the fact that during cryopreservation
of biological objects the washing-out of cryoprotectants is
necessary.
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