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B pabote ¢ moMompio MOTUGUITUPOBAHHOH (HHU3HUKO-
Matemarnueckoit monenn Kexem-Kauanbckoro [[opnuen-
ko E. A. u nip., 2008] Ha OCHOBE OIpeIECIEHHBIX T€OMETPH-
YECKHX M TPAHCIIOPTHBIX XapaKTEPUCTUK KIETOK HHTEPCTH-
st TectrcoB (KUT) B pacTBopax KpronpoTeKTopoB [YepHo-
6aii H.A. u 1ip., 2010] mporuo3upoBaiu 0CMOTHIECKOE ITOBE-
JISHUE 3TUX KJIETOK Ha Pa3HBIX dTarax KPUOKOHCEPBUPOBAHHMS
u coxpanHocts KUT nocie otorpesa.

B pab6ore onenena coxpanHocts KUT mocie kprokoH-
cepBUpOBaHUs ¢ pacTBopamu mmnepuHa (7%), JIMCO
(10%), 3T (7%) u numetundopmamuna (JIMDA) 5% c uc-
MOJIB30BaHUEM CKOPOCTEH oxnaxkaenus 1, 5 u 10 rpang/mun
110 —40°C ¢ mocIIe AyI0MKM OTPYKEHAEM 00pa3IOB B KHUJI-
Kuii a30T. [Toka3aHo, 4To DIMIIEPHH 00ECIICUUBACT 0CTATOY-
HO BBICOKYIO (/10 75%) COXpaHHOCTb KJIETOK ITOCIIE 3aMOpa-
JKUBaHHsI. 3aMOpakHBaHUE C MPUMEHEHHEM PacTBOPOB
JMCO u 3T co cKOpOCThIO OXJTaXKIeHHUS | Tpaj1/MuH obecrre-
guBaeT coxpaHHocTb KUT nmo 59%, co ckopoctsamu 5—
10 rpaa/mun — 10 72%. Hanbosee BhICOKHE 3HAYCHUS
coxpaHHOCTH (83%) MOTy4eHBI IPH KPUOKOHCEPBUPOBAHIH
KJIETOK CO CKOPOCTBIO oxXJaxkaeHus 10 rpa/MIH ¢ HCTIOIb-
3oBanneM J[M®A.

[IpornozupoBanue ocmotudeckoro nosenenus KUT va
JTare 3aMOPaKUBAHUS C Pa3IINIHBIMU CKOPOCTSIMH OXJTaXK-
JICHUS TI0KAa3allo, YTO MPH OXJAXKICHHH CO CKOPOCTHIO
1 rpag/mus B npucyterBun JIMCO 06e3B0oKHBaHKE KIETOK
3aBepmraercs Kk —10°C, B mpucyrcteun OI' u JIM®DA — k
—20°C. IIpu ucnonb30BaHUM IIULIEPUHA JOCTUKEHUE MUHHU-
MaJIbHOTO 00beMa KIIETOK HabOmronaercs k —45°C. Yeennye-
HHE CKOPOCTH OXJIaxkaeHus 10 10 rpajy/MUH B IPUCYTCTBUU
BCEX UCCIIEYEMBIX BEUIECTB PACIIUPAET TEMIIEPATyPHBIN
nuamna3on o6espoxkuBanus KUT. [lpu oxmaxxneHun co
ckopocthio 100 rpan/MuH cTenIeHb 00€3BOKUBAHHS KIIETOK
HE3HAYUTENbHA, YTO MOXKET IPUBECTH K BHY TPUKIETOTHON
KPUCTAIUIM3AINH B CTaTh TPUYUHON MOBPEKACHUS KIIETOK.

Pesynerarhl MporHO3MPOBaHUS TTIO3BOJISTIOT JATh CICAYIO-
mee 0ObSICHEHUE MTOBBIIICHUIO COXPAaHHOCTH KIIETOK IPH
MOBBILIEHHH CKOPOCTH OXJaxgeHus 10 10 rpas/MuH B IpH-
cyrcteun JIMCO, OI' u JIM®DA. OxnaxaeHue co CKOpOCThIO
1 rpa;/MUH CONPSKEHO € NTATETEHBIM HAX0/KJICHIEM KIICTOK
B 00€3B0O’KEHHOM COCTOSIHUH, YTO MOXKET CTAaTh IPUIAHON
UX Tu0eIu B pe3ylibTare 0OCMOTHYECKOT0 CTpecca. YBelye-
HHUE CKOPOCTH oxXNaxeHus 10 10 rpaa/MuH CHIDKaeT BpeMs
9KCIO3HUINH KIIETOK B IETHIPATHPOBAHHOM COCTOSTHIH, HCK-
J0Yasi OJHOBPEMECHHO U BHYTPHUKJICTOUYHYIO KPHCTAJUIN-
3all1I0, U OCMOTHYECKH cTpecc. BmecTe ¢ Tem, oueBUAHO,
YTO JajbHeHIee YBeIHUCHHE CKOPOCTH OXJIaXKACHUS IO
100 rpag/MuH, XOTS U MO3BOIISIET U30ECKATH AITUTCIHHOTO
JIEHCTBUS TUTICPTOHUH, HAONMFOIAFOIIEHCS TP MEITCHHBIX
CKOPOCTSIX, MOXKET MMPUBECTH K 3HAYUTEITLHOMY MEePEOXIIaK-
JIEHUIO KJIETOK M BOSHUKHOBEHHIO BHYTPUKIIETOYHOMN KPHUC-
TaJUTA3AIAH.
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By means of modified Kedem-Kachalsky physical and
mathematical model [Gordienko E.A. et al. 2008] and basing
of certain geometrical and transport characteristics of testes
interstitial cells (TICs) in cryoprotectant solutions [Cherno-
bay N.A. et al. 2010] in this research we forecasted the os-
motic behaviour of mentioned cells at different stages of
cryopreservation and TIC survival after thawing.

In the research we estimated the TIC survival after cryo-
preservation in the solutions of glycerol (7%), DMSO (10%),
EG (7%) and 5% dimethyl formamide (DMFA) using cooling
rates of 1, 5 and 10 deg/min down to —40°C with following
plunging of the samples into liquid nitrogen. Glycerol has
been shown to provide quite a high (up to 75%) cell survival
after freeze-thawing. After freeze-thawing in solutions of
DMSO and EG using cooling rate of 1 deg/min provided the
TICs survival up to 59% and in the case of 5-10 deg/min it
was up to 72%. The highest survival (83%) was obtained
when freeze-thaw the cells using cooling rate of 10 deg/min
and DMFA solution.

Forecasting of osmotic behaviour of TICs at stage of
freezing when using various cooling rates has shown that
during cooling with the rate of 1 deg/min in DMSO presence
the cell dehydration terminates at —10°C and in the presence
of EG and DMFA does at —20°C. When using glycerol, the
achieving the minimum volume of cells is observed at about
—45°C. The rise in cooling rate up to 10 deg/min in the pre-
sence of all the studied substances extends the temperature
range of TIC dehydration. When cooling with the rate of
100 deg/min the dehydration degree of cells is insignificant,
likely leading to intracellular crystallization and be the cause
of cell damage.

The results of forecasting allowed to explain rise in cell
survival after increasing the cooling rate up to 10 deg/min
in the presence of DMSO, EG and DMFA. Cooling with the
rate of 1 deg/min is related to long-term exposure of cells to
dehydration, which might be the cause of their death because
of osmotic stress. Increased cooling rate up to 10 deg/min
reduced the time of cell exposure in dehydrated state, exclu-
ding simultaneously both intracellular crystallization and
osmotic stress. Along with this it is evident that further rise
of cooling rate up to 100 deg/min even if allows the avoiding
of lasting effect of hypertonia observed at slow rates may
lead to significant overcooling of cells and appearance of
cell crystallization.
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