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Cnepmaro30u6I IPECHOBOJHBIX PBIO, HE yTPATHUBIINE
TIO/IBM>KHOCTB TI0CIIE KPHOKOHCEPBUPOBAHMS, TPHOOPETAIOT
TTOBBIIICHHYIO YyBCTBUTEIBLHOCT K M3MEHEHHUSIM OCMOTHY-
HOCTH cpefibl. [Ipupona 3Toro sIBJIeHuUs 10 CHX ITOp HE 00bsC-
HeHa. OIHOM U3 MPHUYKH TOT00HOTO 3¢ deKTa, BOZMOKHO,
ABJIsIeTCS 00pa30BaHHE MUKPOIIOP B MeMOpaHax criepMaTo-
30H10B B Iporiecce KprokoHcepupoBanus [Koneiika E.®.,
2015]. [ToaToMy 11e51bI0 JaHHOK PabOTHI OBLIO OTPEICIUTh
BEPOATHOCTH 00Pa30BaHuUs MOP U X pa3Mep B CIIEPMaTo-
30HM/1aX KapnoB, KPHOKOHCEPBUPOBAHHBIX 110 3-3TaITHON
IIPOTrpaMMe B COJIEBON KPHO3AIINTHOM cpeJie C ITHIICHIIIH-
xosieM [Komneiika E.®@., 1986].

J1ns BBISIBIICHMS TTIOP OBUTH NCTIONB30BaHBI (PITyOPECLEHT-
Hble kpacurenu Square-460, DSP-8-4, DSP-16-4 ¢ M. M. 423,
509 u 621, xoHEUHAast KOHLIEHTPALHSI KOTOPBIX cOCTaBsuia 1—
6 MKM. UIHTeHCUBHOCTD (DIyOPECIICHIIMK OIICHUBAIH 10 U
1oCJIe KPHOKOHCEPBUPOBAHUS Ha KOH(DOKAILHOM MUKPOC-
xorie LSM 510 META («Carl Zeiss», ['epmanust).

B pesynerare nccienoBaHus ObUIH yCTaHOBIEHBI PA3IIH-
Yusi B JIOKAIM3alMU U UHTEHCUBHOCTH ()JIyOpECLEHIINH
HCCIIeyeMbIX 30HJIOB B CIIEPMATO30M1aX J10 U ITOCTIE KPHO-
KoHcepBHpoBaHHs. [locie KpHOKOHCEPBUPOBAHUS CIIEPMBI
¢ 30H10M Square-46(0 KoTU4eCTBO KJIETOK C BHICOKOM MHTEH-
CHBHOCTBIO ()JTyOpPECIIEHIINY NPAKTHYECKN HE N3MEHMIIOCh
TI0 CPaBHEHHUIO C KOHTPOJIEM, Torna kak ¢ DSP-16-4 oHo Obu10
Ha 40% Oonpre. Takke OLIEHUBATH YHCIIO CIICPMATO30HMI0B
c arperatamu kpacutens. [Ipu okpammBanuu Square-460 u
DSP-8-4 konn4ecTBO KIETOK C arperaramu Moji BO3AeHCT-
BHEM KPHOKOHCEPBHPOBAHUS HE MPETEPIICBAIIO CYIIIECTBEH-
HBIX M3MEHEHHUH, B TO BpeMs kak 1isi DSP-16-4 ono
YBEJIIMYHIIOCH O0JIce YeM HamooBUHY. TOT (hakT, 4To KOJIHU-
YEeCTBO IMPOHUKIINX 30HJIOB C MOJICKYIIAPHOM Maccoii 423 u
508 He M3MEHIOCH MOCIe KPUOKOHCEPBUPOBAHUS, a
DSP-16-4 ¢ maccoii 621 npoHuKaio 3HAYUTEIHHO OOJIbIIE,
MTO3BOJISIET OLICHUTH pa3Mep 00pa3oBaBIINXCs Ae(PEeKTOB B
MeMmOpane. Panee Obl1 paccunTaH THAPOIUHAMUYCCKUN
paguyc MOJIEKYJ C pa3iIM4YHON MOJIEKYJISIPHOM Maccoi
[ArTonoB B.®., 2008], nys I1OI'-600 on cocTasssut 0,78 HM.

Takum 00pa3oM, B pe3ysbTaTe 3THX 3KCIIEPUMEHTOB
OBLIIO BIIEPBEIE YCTAHOBJIEHO 00pa30BaHUE ITOP B KPHOKOH-
CEpBUPOBAHHBIX CIIEPMATO30MIAX, PAIIyC KOTOPBIX COCTaB-
nset 6onee 0,78 HM. DTO MOXKET OBITH MPUUMHOHN TOTHON
yTPaThl IOABMKHOCTHU YaCThIO KIIETOK U ITOBBIIIEHHSI OCMO-
THYECKON UyBCTBUTENFHOCTHA MEMOpPaH y OCTaBIIIeiics 4acTH,
CIIOCOOHON aKTHBHUPOBATHCSL.
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Spermatozoa of freshwater fish which have not lost the
motility after freeze-thawing gain an increased sensitivity
to the environmental osmoticity changes. This phenomenon
basics have not been elucidated yet. There was supposed
that one of the causes of this effect was the formation of
micropores in spermatozoa membranes during cryopreser-
vation [Kopeika E.F., 2015]. Therefore the aim of this work
was to examine the probability of forming the pores and
their dimensions in common carp spermatozoa cryopreser-
ved according to three-step program in a saline cryoprotec-
tive medium with ethylene glycol [Kopeika E.F., 1986].

To reveal the pores there were used Square-460, DSP-8-4,
DSP-16-4 fluorescent dyes with molecular weights of 423,
509, 621, the final concentration of those made 1-6 uM. The
fluorescence intensity was assessed prior to and after
cryopreservation with confocal microscope LSM 510 META
(Carl Zeiss, Germany).

The research results demonstrated the differences in
the localization and intensity of fluorescence of the inves-
tigated probes in spermatozoa before and after cryopreser-
vation. After cryopreservation of the sperm with Square-
460 probe the number of cells with high fluorescence
intensity did not virtually changed if compared with the
control, but when using the probe DSP-16-4 it was by 40%
higher, that correlated with a decreased motility of sperma-
tozoa. In addition, there was found the number of sperma-
tozoa with dye aggregates. Staining with Square 460 and
DSP-8-4 did not changed significantly the number of cells
with aggregates following cryopreservation effect, whilst
for DSP-16-4 it was increased by more than a half. The fact
that the amount of penetrated probe with molecular weight
of 423 and 508 was not change after cryopreservation, and
DSP-16-4 with molecular weight of 620 penetrated much
better after cryopreservation, allowed us to estimate the
dimensions of the resulting defects in membranes. Recently
the hydrodynamic radius of molecules with different mole-
cular weights was calculated [Antonov V.F., 2008], for PEG-
600 it made 0.78 nm.

Thus, the performed experiments allowed to establish
for the first time the formation of pores in cryopreserved
spermatozoa, the approximate radius of those was more than
0.78 nm. This may be the cause of a complete loss of the
motility by a part of the cells and an increased sensitivity of
membranes in the remained part being capable of activating.
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