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ITouck nyTeit onTUMHU3aLMK IPOTPaMM KPUOKOHCEPBU-
POBaHUS OOIMTOB MIIEKOIMTAOIITUX TECHO CBSI3aH C UCCIIENI0-
BaHUSIMH, HalIPAaBJICHHBIMH Ha MTOUCK 3P PEKTUBHBIX KPHO-
MIPOTEKTOPOB U CHMIKEHHE MX TOKCHYHOTO BIIUSHHUSA Ha
k1eTkd. OJTHaKO KPUTEPHEB, ITO KOTOPBIM MOXKHO BECTH IPeI-
BAapUTENBHBIA 0TOOP 3(P(PEKTUBHBIX KPUOIPOTEKTOPOB,
HEJIOCTaTOYHO, YTO O0YCIIOBIEHO OTCYTCTBHEM aJIeKBATHBIX
METOANYECKUX TOAXOI0B K UCCIIEIOBAHUIO KOMIUIEKCHOTO
BIIMSIHAS KPUONIPOTEKTOPOB Ha MEMOpPaHHBIE U ITUTOILIA3-
MaTHYECKHE CTPYKTYPBI KIETKU.

Lens paboThl — McciIef0BaHUE BIMSHUS TPOHUKAIOIINX
KPHOIPOTEKTOPOB HA OCMOTHYECKYIO YCTONYHUBOCTD H JJIEK-
TPUUYECKYIO IPOBOIUMOCTE OOIIUTOB MBIIIIH.

MeTonoM CBETOBOII MUKPOCKOIIUU U TEOPETUYECKOTO
MOJICTTUPOBAHMS MCCIEJOBAHO OCMOTHYECKOE TOBEICHHE
oorutoB MeImy MII B 1,0 M pactBopax Hambosee 9acTo
HCHOJIb3yEMBIX B MPAKTUKE KPUOKOHCEPBUPOBAHUS KPHO-
3aIIUTHBIX BEIECTB: CAXapO3bl, ITHIECHIINKOIS, NALEPHHA,
1,2-nponananosa, aneraMua, JUMETHICYIb(QOKCHIa, a
TaKXKe OIpeeIeHbl KOdQ(UIMESHTH TPOHULIAEMOCTH MX
IUIa3MaTHYeCKUX MeMOpaH JUId yKa3aHHBIX BelecTB. MeTto-
JIOM 3JIEKTPONOPALUU ONIPENEIIIN 3aBUCUMOCTD 3JIEKTPU-
YECKO MPOBOAMMOCTU OOLMTOB MBIIIM B MPOLIECCE UX
SKBHJIMOpAINK B YKa3aHHBIX PACTBOPAX OT BEJIMUHMHbI HAIIpSI-
KEHHOCTH MPUIOKEHHOTO IeKTpuyecKoro nojs. [loka3za-
HO, YTO IIPOBOTUMOCTB OOIIUTOB MBIIIN BO3PACTAET C YBEIH-
YEHHEM aMILUIUTYAbI IPHKJIAABIBAEMOTO UMITYIIBCA, TPHYEM
XapakTep 3TOH 3aBUCHMOCTH OJIM30K K JInHEitHOMY. Ciienyer
OTMETUTH, YTO OOLIUTHI MBI, SKCIIOHUPOBAHHBIE B PACTBO-
pax ucciIeayeMbIX KpHOIPOTEKTOPOB, 00JIA/1at0T PA3IMIHON
YCTOMYMBOCTBIO K IEHCTBUIO UMITYJILCHOTO JIEKTPUYECKOTO
oIS, DTUIICHITIMKOIB U alleTaMU/I, HECMOTPSI Ha IIPaKTHYeC-
KU OZJMHAKOBYIO UX CHOCOOHOCTB POHUKATH Yepe3 Iuia3ma-
TUYECKHE MEMOPaHbI OOLIUTOB MbIIIH (K =0,95%10"m/cu
Kp =0, 78x107 M/c), OKa3bIBAIOT paBJ‘II/I'IHoe BJIMSIHUE HA
OOLIUTEI, YTO OTPAKAETCS HA UX YCTONYUBOCTH K JICHCTBUIO
3NIEKTPUYECKOro uMmynbca. Ha ocHOBe (hyHIaMeHTaIbHBIX
MOJIOXKEHUH TEOPUH YIPYTOCTU TOHKUX 000JI0UEK, 3IEKTPO-
JMHAMHUKH 1 OMO(MH3HKH IIOCTPOEHA TEOPETHYECKast MOJIEIb
3MEKTPHYECKOTO MPOOO0st KIIETOYHBIX MEMOpaH. YCTaHOBIICHA
KOJIMYECTBEHHAs! 3aBUCUMOCTb MEKIY HAPSKEHUEM DIIEKT-
PHUECKOTO ITOJIst HA MEMOpaHe KJICTKH U €€ MOIYJIEM YIIpy-
roctu. Pa3nnyHas ycToMUMBOCTD KICTOYHBIX MEMOpaH K
3NEKTPHUYECKOMY MPOOO0I0 B PacTBOPax KPUOMPOTEKTOPOB
OOBSICHSETCS UX BIMSHUEM Ha MOAYJIb M30TPOITHOTO PACTS-
KEHUS TUIa3MaTHIeCKOil MeMOpaHBI.
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The search for ways to optimise the cryopreservation
programs for mammalian oocytes is tightly related to the
researches, oriented to select the efficient cryoprotectants
and reduce their toxic effect on cells. However, there is an
insufficient number of criteria for preliminary selection of
efficient cryoprotectants, stipulated by the absence of any
adequate methodical approach in studying a combined
effect of cryoprotectants on membrane and cytoplasm cell
structures.

The research was targeted to investigate the effect of
penetrative cryoprotectants on an osmotic resistance and
electric conductivity of murine oocytes.

An osmotic behaviour of murine oocytes MII in 1.0 M
solutions of cryoprotective substances, being most frequ-
ently used in cryopreservation practice such as: sucrose,
ethylene glycol, glycerol, 1,2-propanediol, acetamide, dime-
thyl sulfoxide (DMSO), has been investigated with light
microscopy and theoretic modelling methods, as well as
the permeability coefficients of their plasmatic membranes
for the mentioned substances have been determined. The
dependency of electrical conductivity of murine oocytes
during equilibration in the mentioned solutions on the
applied electric field intensity value has been detected with
electroporation method. Murine oocyte conductivity was
shown as increasing with amplitude augmentation of the
applied impulse, moreover this dependency character was
close to a linear one. Of note is the fact that the murine
oocytes, exposed to the studied cryoprotectant solutions
have different resistance to the impulse electric field effect.
Ethylene glycol and acetamide in spite of their quite an
equal ability to penetrate through plasmatic membranes of
murine oocytes (C =0.95%107 m/sec andC 0.78x10"m/sec)
differently affect the oocytes, that is reflected on their
electric impulse resistance. Basing on the fundamental
statements of the elasticity theory of thin-walled shells,
electrodynamics and biophysics there was built a theoretic
model of electric breakdown of cell membranes. Quantity
dependency between electric field tension on cell membrane
and its elasticity modulus has been established. Different
cell membrane resistance to electric breakdown in cryopro-
tectant solution is explained by their effect on the modulus
of plasmatic membrane isotrop tension.
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