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CKOpOCTH OXJIQXKICHHS M HarpeBa SBISIFOTCS OTHUM H3
pemaronmx pakTopoB KPHOKOHCEPBUPOBAHNS, OKa3bIBaO-
IIMX BIMSIHUE Ha )KU3HECTIOCOOHOCTD KJIETOYHOH CyCIIEH3UN
1 COXPaHHOCTh (PyHKIIMOHAJILHOM CHOCOOHOCTH CTEPOUI0-
TeHHBIX KJIeToK. KpnoOuonmoruueckue ucciaeToBaHus Ha-
IPaBJICHBI HA TOMCK ONTUMAIBHOTO COYETaHUS CKOPOCTEH
OXJIAKICHHUSI-HAarpeBa Ui pa3padOTKH PeKIMOB 3aMOPaKH-
BaHUSI-OTTaNBaHMs, TO3BOJIIONINX MAKCUMAIEHO COXPAHNUTD
TOPMOHOTIPOAYLUPYIOIIYIO COCTABIISIONYI0 TECTUCOB —
kietok Jletinura.

Lenp nanHON paboThI — HccienoBath 3¢ (HEeKTUBHOCTh
IPUMEHEHHSI TIPOTOKOJIOB KPHOKOHCEPBUPOBAHUSA C KOHT-
POTUPYEMBIMH CKOPOCTSAMHU OXJIQKICHHS-HAarpeBa B TEM-
TIepaTypHbBIX HHTEpBallax, CBI3aHHBIX C (pa30BBIMHU IpeBpa-
LIEHUSAMH, JJIs KJIIETOK HHTEPCTHIHS B3POCIIBIX KPBIC.

MeTonoM TepMOIUTaCTHYECKOH JedopManun orpesae-
JIEHBI TeMIIepaTypHbIe MHTEPBANBI (Ha30BBIX Mpeodpas3o-
BaHUU NI KpuoszamuTHOTo pactBopa (10%-ii pacTBOp
JAMCO na cpezne 199 ¢ 20 MM Hepes), ucrons3yeMoro npu
KPUOKOHCEPBHPOBAHNN KJIETOK WHTEPCTHUIMS TECTHCOB
B3POCIBIX KPBIC, @ UMEHHO: KPUCTAJUTN3aNNs (TUIABICHUS)
OCHOBHOM MacChl JIbJ1a, KpUCTAIM3AIN (TIaBJICHNS ) CMECH
9BTEKTHYECKON KOHIIEHTPAINHU pacTBOpa KPHOIPOTEKTOPa,
KpHCTAIIH3anuys (TUIaBJICHIS ) 9BTEKTUKH PACTBOPUTEIIS HA
OCHOBE KYJIETypaJIbHON CPEJIbl, a TAK)Ke PEKPUCTAILIH3AINS
nepex COOTBETCTBYIOIIMMH MPOLeCCaMU IIABIICHUS Ha
JTarne HarpeBa. 3aMOpa’KMBaHUE U OTTaMBaHUE 0Opa3IoB
OCYIIECTBJIUIN B IIPOTPaMMHOM 3aMopakuBarene «Cryo-
son», KOMOMHUPYs BbIcokne (20 rpax/MHH) U HU3KHE
(1 rpax MHMH) CKOPOCTH OXJIaXKICHHUSI-HArpeBa B YKa3aHHBIX
TEeMIIepaTypPHBIX HHTepBajiax. B kauecTBe KOHTPOJIS HCHIOIb-
30BaJIM OTTauBaHue oOpa3ioB Ha BoasHoW O0ane 40°C. Tlpu
aHAJIM3E PE3YJIBTATOB ITOICYUTHIBAIIM COXPAHHOCTH KOJIMYECT-
Ba KJIETOK IOCJI€ KPHOKOHCEPBUPOBAHUS, a TAKXKE KOJIH-
YECTBO KJIETOK C HETIOBPEXKACHHOM KIIETOUHOH MeMOpaHOH
B 3aBUCUMOCTH OT Bapualluii CKOPOCTEN OXJIaKICHUsI-Ha-
rpeBa B TeMIIEpaTypHbBIX MHTEpBaiax (a3oBbIX peoOdpa3oBa-
HUM.

BriepBrie pa3paboraH eAMHBINH MPOTOKON 3aMOPAXKHU-
BaHU-OTTAaUBAHUS, IPETyCMaTPUBAIOIINH OIIpeIeTICHHOE
COUYETaHHE BHICOKMX M HU3KHUX KOHTPOJIMPYEMBIX CKOpOCTEH
OXJIXK/ICHUSI-HArPeBa B YKa3aHHbBIX TEMIIEPATyPHBIX HHTEP-
BaJIax. DTOT ITPOTOKOJI IO3BOJIMII IIOTYyYHUTh BEICOKHE MTOKa3a-
TEJI COXPAHHOCTH M (DYHKIMOHAILHOW aKTHBHOCTH Kak
KJIETOK 00miei cycnensuu (56,7%), Tak ¥ COXpaHHOCTH OT-
JeTBHOM monymsuy — Kietok Jlewmura (78,7%).

BcnenctBue nckiroueHus cyObEeKTHBHOTO (hakTopa Ipu
OTTauBaHHUH KJIETOYHOM CYCIIEH3UU Ha BOASHOI OaHe, mouy-
YEHHBIC PE3yIbTaThl HUMEIOT XOPOIIYI0 TOBTOPSIEMOCTD.
IIpennoxeHHas METOANKA UIMEET YHUBEPCAJIbHBIN XapaKTep
1 MOXKET OBITB HCIIOJIb30BaHA BHE 3aBUCHMOCTH OT BHa OHO-
00BEKTa ¥ COCTaBa KPHO3ALIUTHOM CPe/Ibl ISl KPHOKOHCEP-
BUPOBAHMS PA3INYHBIX BU/IOB KIIETOK.
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Cooling and heating rates are essential factors in cryo-
preservation, affecting the cell suspension viability and
preservation of functional capability in steroidogenic cells.
Cryobiological researches are aimed to find the optimal
combination of cooling and heating rates for designing the
freeze-thawing regimens, enabling the maximum preservation
of hormone-producing component of testes, Leydig cells.

The aim of this research was to investigate the appli-
cation efficiency of cryopreservation protocols with the
controlled cooling-heating rates within temperature inter-
vals, associated with phase transitions for interstitial cells
of adult rats.

Using the thermoplastic deformation method we deter-
mined the temperature intervals of phase transitions for
cryoprotective solution (10% DMSO in medium 199 with
20 mM Hepes), used for cryopreservation of testicular inter-
stitial cells of adult rats, such as: the crystallization (melting)
of the bulk ice mass, crystallization (melting) of mixture of
eutectic concentration of cryoprotective solution, the crys-
tallization (melting) of solvent eutectics, based on culture
medium, as well as the recrystallization before following
processes of melting at heating stage. The samples’ freeze-
thawing was carried-out with the programmable freezer
Cryoson, by combining high (20 deg/min) and low (1 deg/min)
cooling-heating rates within the mentioned temperature
intervals. As the control we used the samples’ freeze-thawing
in 40°C water bath. When analyzing the results obtained
we calculated the preservation of cell number after cryopre-
servation, as well as the number of cells with intact cell
membrane, depending on variation of cooling-heating rates
within temperature intervals of phase transitions.

For the first time there was designed the universal freeze-
thawing protocol, providing the certain combination of high
and low controlled cooling-heating rates within the men-
tioned temperature intervals. This protocol enabled the
obtaining of high indices of viability and functional activity
for both cells of total suspension (56.7%) and the survival
of certain population, i. e. Leydig cells (78.7%).

The obtained results are of good reproducibility due to
excluding a subjective factor during cell suspension freeze-
thawing in a water bath. The proposed technique is universal
and may be used independently on bioobject type and
cryoprotective medium composition for cryopreservation
the variety of cells.
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