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J71st 000CHOBaHHOTO BEIOOPA PEKMUMOB 1 CpeJ] KPHOKOH-
CEpPBHPOBAHUS U, CJICIOBATEIbHO, 3P (HeKTUBHOTO COXpaHe-
HUSI TEHETHMYECKOTO MaTepuasia peld HeoOxoxumo Oonee
yIITyOJIeHHOE N3yUYeHNE TAaKUX ITapaMeTPOB KaK IPOHHIIAC-
MOCTb MEMOpPaH M 3HEPI'Hsl aKTHBALIMH IIEPEHOCA BEIIECTB
Yyepe3 MeMOpaHbI CIIepMaTO30HI0B PHIO.

enp uccnenoBaHust — ONPEACIUTE OCMOTHYECKYIO
PE3UCTEHTHOCTH CIIEPMATO30MA0B LIYKH, K0d3(duiueHT
MIPOHULIAEMOCTH MEMOpPaH AJIsl MOJICKYJ BOJBI M SHEPTHIO
aKTHBAIMM NEPEHOCAa MOJIEKYJ BOJABI Yepe3 MeMOpaHbl
KJICTOK.

Cnepmy nosy4ainy B IepHo] HEpecTa OT CaMIIOB IIyKH
maccoi 1-1,5 kr. OcMoTHYEeCKHE PEaKIU CTIEPMATO30U10B
HCCIIeI0BAM C TOMOIIBIO0 CIEKTPO(HOTOMETPHUIECKOTO
merona [ITyroskun A.lO. u coasrt., 2014] Ha ocHOBaHUU
JIAHHBIX O TMHAMHUKE CBETOIPOITYCKaHHS CyCIIEH3UI KIIETOK,
TIOMEIICHHBIX B JINCTHUTMPOBAaHHYO BOy M pacTBOpsI NaCl.
Koaddumment npornmaeMocTy miasMaTnaecKiux MeMOopaH
CIIEPMaTO30UI0B (Lp) JUTSL MOJICKYJI BOJIBI OIIPEIEJISLIIH, CO-
TIOCTaBJISAS IKCIIEPUMEHTAIBHBIE 3aBUCHMOCTH OTHOCHTEITh-
HBIX 00BEMOB KJIETOK OT BPEMEHH C JaHHBIMH, TOIy4YeH-
HBIMH TP PEIICHUN ypaBHEHUH TEOPETUIECKOW MOJIEIIH.
OHepruro akTuBanmu (£ ) mporecca nepeHoca BEMECTB
yepe3 MeMOpaHbI KJIETOK PACCUMTHIBAIIHN U3 3aBHCUMOCTEN
lan(l/ T), HAKJIOH KOTOPBIX COIITACHO YPaBHEHHIO APpPCHIY-
capasen £ /R, tie R — yHuBepcabHas ra30Bas MOCTOSHHAS.

[TpornaeMocTs MeMOpPaH CIIEpMaTO30MI0B IIYKH IS
Modtekyi Bozpl coctasisieT (0,033 £ 0,007) Mxm/(aTMXMUH)
(15°C). CHnmxeHnue NpOHUIIAEMOCTH MEMOpaH CIiepMaTo-
30H0B IS MOJIEKYIT Boibl B araraszone 30. .. 10°C xapakrepu-
3yercs 3Hepruer akrtuBaumu (64 + 5) x/lx/Mons, 4TO
CBHJICTEIbCTBYET O IPOHUKHOBEHHUH BOJIBI B KJIETKY ITyTEM
MTACCUBHOM MU y3un dyepes TUIMHAAHBIN Onucion. Xapakrep-
HOE BpeMs IIPOHWKHOBEHHS BOABI B KJIETKY 3aBHCHUT OT
OCMOJISIPHOCTH Cpebl THKYOAIMH KiIeToK. CriepMaTo30H, 161
LIYKH 10 PEaKIUU Ha Cpelbl PasIniHOW OCMOJIIPHOCTH
OMM3KH K UlIeaIbHBIM OcMOMeTpaM. VI3BeCcTHO, YTO CKOPOCTh
1 IPOJOJKUTEIBHOCTD IBIKCHUSL, & TAK)KE OTHOCHTEIILHOE
YHCIIO TOABMKHBIX CTIEPMATO301I0B 3aBUCHUT OT OCMOJISP-
HOCTH, HOHHOTO coctaBa U pH cpenbr aktuBanuu [Ala-
vi S.M.H. u coagr., 2009]. B 3TOM KOHTEKCTE, OAACPKAHUC
OCMOTHYECKOTO PaBHOBECHSI SIBIISICTCS OTHOM M3 Hanboiee
BO)XHBIX (DyHKIMIT MEMOpaH CIIepMaTo30M/10B, OCKOIBKY
B IIpOLIecCe KPHOKOHCEPBUPOBAHHS BOSHUKAIOT 3HAYHUTEIb-
HBIE IIepena/ bl 0CMOTHYECKOTO JaBlICHNs Ha MeMOpaHe.

Pa3spaboranHble HAMH OJIXOBI HO3BOJISIOT HCCIIEI0BATh
OCMOTHYECKYIO TOJIEPAaHTHOCTh CIIEPMATO30UI0B HEKOTO-
PBIX IPECHOBOHBIX PHIO, MOTYT OBITH NCIIOJIB30BaHbI KaK
IIPOCTHIE U OBICTPBIE TECTHI PYHKIIMOHAIBHOTO COCTOSIHUS
KJIETOUHBIX MeMOpaH. [Tomy4yeHHbIe pe3ylbTaThl CHOCOOCTBY-
10T TEOPETHYECKH 000CHOBaHHOMY BBIOOPY KPHO3AIIUTHBIX
Cpell ¥ peXXHUMOB KPHOKOHCEPBUPOBAHHS CIIEPMATO30HIOB.
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Membrane permeability and activation energy of the
substances transfer through the fish spermatozoa membra-
nes should be studied more profoundly, since they are
necessary for the reasonable choice of cryopreservation
regimens and media, and, consequently, for an effective
preservation of fish genetic material.

The objective of the study was to determine the osmotic
resistance of pike spermatozoa, the coefficient of membrane
permeability for water molecules and the values of activation
energy for water molecules transfer through the cell
membranes.

Sperm were obtained during the spawning season from
males of 1-1.5 kg weight. Osmotic reactions of spermatozoa
were studied using spectrophotometric method [Puhov-
kin A.Yu. et al., 2014] on the basis of data concerning light
transmission dynamics of cell suspensions placed into
distilled water and NaCl solutions. Permeability coefficient
of pike spermatozoa plasma membranes for water molecules
(L ) was determined by fitting the experimental dependencies
of cell normalized volumes vs. time and the curve resulted
from the data of solved theoretical model equations in given
experimental conditions. Activation energy (£)) of the
substances transfer through cell membranes was calculated
using lan(l/T) dependencies, which slope according to
Arrhenius equation was equal to £ /R, where R was univer-
sal gas constant.

The pike spermatozoa membranes permeability for water
molecules was (0.033 £ 0.007) pm/(atm>min) (15°C). The
decrease of pike spermatozoa membrane permeability for
water molecules within 30...10°C range was characterized
by activation energy of (64 + 5) kJ/mol, that indicated about
the water molecules penetration into spermatozoa via a
passive diffusion through the lipid bilayer. Characteristic
time of water penetration into a cell depends on the
osmolarity of cells incubation medium. By the reaction to
media of different osmolarity pike spermatozoa are close to
ideal osmometers. It is known that the velocity and duration
of movement, as well as the relative number of motile
spermatozoa are dependent on the osmolarity, ionic
composition and pH of activation medium [Alavi S.M.H.
et al., 2009]. In this regard, the maintenance of osmotic
equilibrium is one of the most important functions of
spermatozoa membranes, because there are significant
differences in osmotic pressure on the membrane during
cryopreservation.

Developed approaches allow the study of osmotic tole-
rance of some freshwater fish spermatozoa, also they can
be used as simple and quick tests of functional state of cell
membranes. The obtained results facilitate the reasonable
choice of cryoprotective media and modes of sperm cryo-
preservation.
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