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B mporecce anuTensHON 3BOIIONMU PHIOBI 3acesvIn
IIOYTH BCE BOJHBIC HUIIM 3E€MHOTO Iapa ¢ pa3HOH TeM-
HepaTypoil, COICHOCTHIO U THIPOCTaTHUECKUM JIaBICHUEM.
B pesynsraTe B3aMOACHCTBHSI HCXOIHBIX TEHOMOB KJIETOK
PBIO ¢ N3MEHSBIIMMUCS (HaKTOPaMH OKPY>KalOIIeH cpebl
B K&XX/I0M HHUIIIE BOZHHUKIIM HOMYJISIUKN PBIO, Y KOTOPBIX
CBOIfCTBa OOJIBIIMHCTBA KJICTOK CTAJIM a/IeKBATHBI HUILIE O0H-
TaHUS WIH pa3MHOXKeHHs. [103ToMy KpHOpe3nCTEHTHOCTh
CIIEpPMaTO30HI0B PbIO 13 pa3HBIX HUII MOXKET CHIIBHO OTIIH-
yarbcst. YTOOBI MOHATH ee MPUPOy, HEOOXOANMO OTIpee-
JIUTh 3KCTpeMalibHble (PaKTOpbl KPUOKOHCEPBUPOBAHMSI,
HanOoJiee ysI3BUMbIC CTPYKTYPbI CIIEPMATO30H 0B, & TAKKe
paccMoTpeTh, KaK B IIPOLIECCE IBOJIOIMN (PAKTOPHI CPEIBI
MTOBJIHMSUIM Ha MOJICKYJISIDHBIE CTPYKTYpPBl U (YHKIHO-
HaJIbHBIE XapaKTePUCTHKHU KIIeTOK. K OCHOBHBIM MOBpEKIat0-
muM GakTopaM KPHOKOHCEPBUPOBAHUS CIIETyeT OTHECTH
H3MEHEHUsI OCMOTHYHOCTH cpe/ibl M 3P HEeKTHI KpuCTaAIIIN3a-
LIUH, KOTOpPBIE B MEPBYIO O4Yepelb BIMSIOT HA MEMOpaHBbI
U akpocomy. Cuna BO3IeHCTBHS KaXI0TO U3 HUX 3aBUCHUT OT
HCXOJHOTO COCTOSIHUSA KPHOKOHCEPBHUPOBAHHBIX KIETOK
3aHMMaeMOW MMM HULIM W NPOTOKOJa KPHOKOHCEPBH-
poBanust. HanGonee cunbHbIM (pakTOpOM cpelibl sSBIIsETCS
TeMIIepaTypa, BIHUIONas Ha OOIIyI0 OPraHU3aLHnIo KIETOK,
CKOPOCTh PEaKIHii, Ha CTPYKTYpY U CBOICTBA X MEMOpaH.
B knetkax poIO, )KUBYIINX ITPU MHUHYCOBBIX TEMIIEPATYPAX,
CHHTE3UPYIOTCS aHTU(PH3BI, UTO MOBBIIIAET UX KPUOPE3HUC-
TEHTHOCTb. Jle(HIuT 3Hepruy 1 HEOOXOIUMOCTD HOJIepKa-
HUS OIPEEIIEHHBIX CKOPOCTEN peaKLMi PY MOHUKEHHBIX
TeMIeparypax KOMIEHCHUPYIOTCS Y HUX CHUXKEHHEM
MIPOYHOCTH CBSI3€H MEXIY CTPYKTYPHBIMH 3JIEMEHTaMH
KJ1eToK. [ToaTOMy y T0COCEBBIX BBIKMBAEMOCTb CIIEPMATO-
30H/10B TI0CJI€ KPHOKOHCEPBUPOBAHMUS HIDKE, UEM Y KapIIOB,
HepecTsImuXcs Ipu OoJiee BRICOKUX TeMieparypax. Kpome
TOT'0, BBICOKAs HEHACBIIIIEHHOCTh KUPHBIX KUCIIOT (pochomnu-
IIHJJOB MEMOPaH JIOCOCEBBIX TAKIKE CHIDKAET UX KPUOPE3UC-
TeHTHOCTh. COXpaHUTh (PYHKIIMH KJIETOK MPH Pa3HbIX
TEMITEpaTypax MOXHO JIUIIb TIPH KUAKOKPHCTAIITHYECKOM
COCTOSIHUM MeMOpaH, YTO JOCTHTaeTCs M3MEHECHHEM
COOTHOIIICHHUS MEX/1y HACHIIIIEHHBIMU U HEHACHIIIIEHHBIMU
KUPHBIMH KUcToTaMu Gocdonununo Mmemopat. C rmoBbI-
LIIEHHEM TEMIIepaTyphl HepecTa YBeJIMYUBAIOTCS HACHIIIICH-
HOCTB JKHPHBIX KHCIOT (POCHOIUIIIOB U KOTMIECTBO
XoJecTeprHa B MeMOpaHax, 4TO CHI)KAeT UX YyBCTBUTEIb-
HOCTH K I3MEHEHHUAM OCMOTHYHOCTH CpeIbl. AHATOTHYIHBINA
a¢ ekt HabMOIaeTes 'y phI0, HEPECTSIIIUXCS B MOPCKOM
BOJI€, TAK KaK UX CIIEpMaTO30UAbI aKTUBUPYIOTCS B THUIIEP-
TOHUYHBIX cpefax. Y pbI0, HepeCTAIMXCS B IPECHOH BOJIE,
AKTHUBAIHS CIIEPMATO30HMI0B IPOUCXOAUT B YCIIOBHSAX THIIO-
TOHUH, T03TOMY OHH MOTYT OBITH 00JIee UyBCTBUTEIIHHBI K
9KCTpEeMaJIbHBIM (haKTOpaM KpHOKOHCEPBHPOBaHMUS. TakuM
o0pa3oM, aHaTU3 KPUOPE3UCTCHTHOCTU CIEPMaTO30MA0B
PBIO U3 Pa3HBIX HUII TO3BOJIAET HAM YTBEPKAATh, YTO OHA
HMeeT MOMU(PaKTOPHYIO IIPUPOAY.
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During continuous evolution fishes inhabited almost
all the aquatic niches of the Earth with different temperature,
salinity and hydrostatic pressure. Due to interaction be-
tween initial gene pools of fish cells with changed environ-
mental factors fish populations appeared in every niche.
These populations had properties of the most part of cells
which were adequate to their niche of habitation or breeding.
Therefore cryoresistance of fish spermatozoa from various
niches can greatly differ. To understand its nature, it is neces-
sary to determine the extreme cryopreservation factors, the
most vulnerable structures of spermatozoa, as well as to
consider how the evolution of environmental factors
influenced the molecular structures and functional charac-
teristics of cells. The main damaging factors of cryopre-
servation should include the changes in osmolality environ-
ment and crystallization effects, which primarily affect the
membrane and acrosome. The impact strength for each of
them depends on the initial state of cryopreserved cells,
their occupied niches and the cryopreservation protocol.
The strongest environmental factor is the temperature
affecting a complete cell organization, response rate on the
structure and properties of these membranes. In the cells of
fish inhabiting under subzero temperatures, antifreezers are
synthesized, increasing their cryoresistance. Energy
deficiency and necessity to maintain certain response rates
at low temperatures are compensated by reduction of bond
strengths between structural elements of cells. Therefore,
salmon sperm survival after cryopreservation is lower than
carp one spawning under higher temperatures. Furthermore,
a high unsaturation of fatty acids of salmon membrane
phospholipids also reduces their cryoresistance. To preser-
ve cell functions under different temperatures is possible
only if the liquid-crystalline state of membranes achieved
by varying the ratio between saturated and unsaturated
fatty acids of membrane phospholipids. As the temperature
rises the spawning of saturated fatty acids and cholesterol
phospholipids in membranes is increased, reducing their
sensitivity to changes in medium osmolality. Similar effect
is observed in fish spawning in sea water, whereas their
spermatozoa are activated in hypertonic media. Fish spawn-
ing in fresh water, sperm activation occurs under hypoten-
sion, so they may be more sensitive to extreme factors of
cryopreservation. Thus, the analysis of fish sperm cryoresis-
tance from different niches allows us to confirm that it is of
multiple-factor nature.
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