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Summary
The article studied the survival and activity of Russian sturgeon spermatozoa using various cryogenic
media, assessing the effectiveness of using cryopreserved sperm in the artificial reproduction of Russian
sturgeon.
Abstract

Introduction At present, the survival and activity of Russian sturgeon spermatozoa are being studied
using various cryogenic media. Possibility of increasing the low cryoresistance of sturgeon sperm due
to the use of antioxidants in the composition of basic cryoprotective media. However, today, inbreed-
ing of individuals is often carried out at fish hatcheries, which threatens with the loss of the natural
genetic diversity of populations, inbreeding and, accordingly, a decrease in the adaptive potential of
animals. While the preservation of cryopreserved sperm during artificial reproduction, at fish farms,
will allow obtaining genetically heterogeneous offspring, reduce the area and cost of maintaining
males, thereby allowing an increase in the production herd of females. Biotechnical development of
cryopreservation of spermatozoa in Russian sturgeon for the purpose of their long-term storage at low
and ultralow temperatures is an important area of research in the field of aquaculture and involves the
creation of cryobanks of sturgeon genomes. It is known that aqueous plasma crystals and the cell itself
often cause spermatolysis when frozen. Therefore, the search for substances with cryoprotective prop-
erties continues to this day. In this work, we studied various cryomedia in various proportions using
sturgeon seminal fluid. The results obtained were compared with the base medium. In addition, the
freezing and storage of seminal fluid was carried out in two versions: at low and ultra-low tempera-
tures. The cold resistance of spermatozoa was assessed by spermatozoa motility and morphological
analysis of cells by light microscopy. It is shown that this is due to the composition of cryoprotectants.
The most severe violations were observed when adding osmotically active substances, including some
inorganic compounds. Object. The object of the study is the spermatozoa of the Russian sturgeon.
Materials and methods. Reproductive cells of Russian sturgeon males obtained in the scientific cen-
ter "Breeding of valuable sturgeon breeds" were used for the study. The studies were carried out at the
Scientific Center "Breeding of valuable sturgeon breeds" of the Volgograd State Agrarian University.
For the study, Russian sturgeon sperm, obtained at the research center, was used. The studies were
carried out in 2020-2022. sperm was obtained by the method of Tsvetkova et al. Collection, placement
and storage of samples in a Dewar vessel equipped with canisters for placing biomaterial, which are
suspended in a vessel on fiberglass handles to reduce heat gain and obtain maximum storage time at
liquid nitrogen temperature, freezing was carried out in accordance with the “Regulations on the col-
lection genetic low-temperature fish sperm bank” (1996) and "Procedure for collecting and laying in a
low-temperature bank of genetic collections of fish sperm" (1996), approved by the Interdepartmental
Ichthyological Commission. Also used polyethylene containers for freezing and storage with a volume
of 1.5 and 0.6 ml. binocular microscope Micromed, Goryaev's camera, which was necessary to count
the number of cells in a given volume of liquid. In studies on cryopreservation, semen with an activity
of 4 and 5 points was used. Cryopreservation of reproductive cells was carried out according to a pre-
viously developed method using the most optimal cryoenvironment. The essence of the freezing tech-
nique is as follows. Freezing of a biological object in nitrogen vapor occurs from the initial tempera-
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ture to the eutectic one. When the temperature reaches the cryoscopic value, the stage of ice crystal
formation begins. When the crystal formation process ends, and the temperature throughout the vol-
ume of the test tube with the biological object reaches the eutectic temperature, the test tube with the
biological object is immersed in liquid nitrogen, continuing its freezing to a final temperature of —196
C. After that, the test tube with the biological object is left in liquid nitrogen for long-term storage.
Russian sturgeon sperm samples were kept in liquid nitrogen for 12 hours. Results and conclusions.
When freezing the seminal fluid of Russian sturgeon in cryo-medium Ne 1, the life time of spermato-
zoa during dilution averaged 228.1 seconds, with defrosting 134.6 seconds, while the activity of dilut-
ed sperm was 57.8%, and defrosted 43.8%. During cryopreservation in medium Ne 2, in comparison
with cryo-medium Ne 1, the activity and lifetime of diluted sperm increased by 6.32% and 5.11%, de-
frosted sperm by 4.95% and 4.43%, respectively. The use of cryo-medium Ne 3 in comparison with
cryo-medium Ne 1 did not have a significant effect on the increase in the activity of spermatozoa in
dilute and defrosted seminal fluid (3.38 and 2.22%, respectively), however, an increase in the lifetime
of spermatozoa by 8.84% was recorded. (diluted) and 8.21% (defrosted). When using medium Ne 4
containing soy lecithin, it was recorded that, in comparison with cryo-medium Ne 1, the activity of di-
luted sperm increased by 13.55, and defrosted by 10.6%, while the lifetime of spermatozoa increased
by 2.79 and 2.05%. Thus, the implementation of research results will increase the demand for cry-
otechnologies for large volumes of sperm required for the formation of industrial cryobanks.
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YK 639.371.2
BBIDKUBAEMOCTbB U AKTUBHOCTbDB CIIEPMATO30U10B PYCCKOI'O
OCETPA ITPU UCITOJb30OBAHUU PA3JINYHBIX KPUOCPE

. A. Panaenun, 00kmop ouoiocuueckux Hayk, npogeccop
T. M. JlaByaoBa, npenooasameinw
A. . HoBoKImMIEHOBA, KaHOUOAM CEIbCKOXO3AUCMBEHHBIX HAYK, OOYEHM
FO. B. KpaBueHko, kanouoam cenbcKoxXo35UCm8eHHbIX HAYK, O0YeHM
B. H. AranoBa, kanouoam ceibCKOX03AUCMBEHHBIX HAYK, 00YEeHM

D@I'FOY BO Bonzoepadckuui I'AY
2. Boneoepao, Poccuiickas @edepayus

AKTyanbHOCTh. B HacTosIiee Bpems n3ydaercs BbDKUBAEMOCTb M aKTUBHOCTH CIEPMaTO30H-
JIOB PYCCKOT'0 OCETpa MPH HCIIOJIB30BAHUN PA3IUYHBIX KPUOCPEN, BO3MOXKHOCTH MOBBILICHUS HU3KOM
KPHOPE3UCTEHTHOCTH CIIEPMbI OCETPOBBIX PhIO 3a CUET UCIION30BAHMS aHTHOKCHIAHTOB B COCTaBE
0a30BBIX KPHOIPOTEKTOPHBIX cpel. OJHAKO Y4acTO CeroiHs Ha PHIOOBOJHBIX 3aBOJIAX MPOBOIUTCS
ONM3KOPOJCTBEHHOE CKpEIMBaHUE O0CO0EH, YTO TPO3UT MOTEepel MPUPOITHOTO TEHETHIECKOTO Pa3Ho-
o0pa3zust monynisinuid, THOPUIMHIOM M, COOTBETCTBEHHO, CHI)KCHHEM aJallTUBHOTO MOTEHIIMANA JKU-
BOTHBIX. TOrja Kak coxpaHeHHe KPHOKOHCEPBUPOBAHHON CIIEPMbI IIPU UCKYCCTBEHHOM BOCIIPOU3BO/I-
CTBE, Ha PBIOOBOJHBIX MPEANPHUITHAK, TTO3BOIUT MOMy4YaTh T€HETHYECKA PAa3HOPOTHOE TOTOMCTBO,
COKpATHUT TUIOIIAIN U 3aTPaThl Ha COAEP)KaHUE CaMIIOB, TEM CAMBIM ITO3BOJIUB YBETHYUTh MPOTYKIIH-
OHHOE CTaJl0 caMOK. buorexHmueckas pa3pabOTKa KPHOKOHCEPBAIlMHM CIIEPMATO30H0B PYCCKOTO
0CeTpa C LENbI0 UX JUIUTENBHOTO XPaHEHHs MPH HU3KUX U CBEPXHMU3KUX TEMIIepaTypax SBIIIETCS aK-
TyaJbHBIM HaIlpaBJIEHHEM HCCIIEOBAaHUS B 00JIACTH aKBaKyJbTYPhl U MPEATONIAraeT Co3/laHue KpHuo-
0aHKOB TEHOMOB oceTpa. M3BecTHO, YTO BOJHBIE KPUCTAIUIBI IJ1a3Mbl M caMa KJIETKa YacTO BhI3BIBAIOT
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CIIepMaTONH3 MPH 3aMOpaKHBaHUH. [103TOMY TOHCK BEIIECTB C KPHUOMPOTEKTOPHBIMH CBOWCTBAMHU
MPOJIOIDKACTCS 10 CHX Top. B gaHHOW paboTe MBI HCCIIEAOBANIN PA3IMYHbIC KPHOCPEIbI B Pa3InYHbIX
COOTHOIICHUSIX C MCIOJIb30BAHUEM CEMEHHOM JKUAKOCTH oceTpa. O0bekT. OObEKTOM HCCIIeIOBAHUS
SIBIISTIOTCS CIIEPMATO30MIbI PYyCCKOro oceTpa. Marepuaibl U MeToAbI. VccienoBaHus MpoOBOIMIN B
HII «Pa3Benenue 1eHHBIX MOPoA oceTpoBbIx» Bomrorpamckoro 'AY B 2020-2022 rr. s mposene-
HUS MCCIEIOBAHMS UCTIONB30BANIN CIIEPMY PYCCKOT'O OCETpa, MOMYyYEHHYI0 B HAYYHOM I[EHTPE METO-
nom LiBerkoBoii ¢ coaBTopamu. CO0p, 3akiagKka U XpaHeHHe oOpa3IoB B cocyze Jproapa, yKOMILIEK-
TOBAaHHOM KaHHCTpPaMHU JUIS pa3MeIleHHsl OMoMarepuaia, KOTOPbIE MOJBEIIMBAIOTCS B COCYyIe Ha
CTEKJIOTUTACTUKOBBIX PYyYKaX JUIsl YMEHBIICHHS TEILIONPUTOKA M MOTYYCHUS MAKCHMAIBHOTO BPEMEHH
XpaHEeHUs TIPH TEeMIIepaType KHUJIKOTO a30Ta, 3aMOPaKHBAHUE MPOBOJVIN B cOOTBETCTBHH ¢ «Ilomo-
KEHUEM O KOJUIEKIIMOHHOM T€HEeTHYeCKOM HU3KOTEMIIepaTypHOM OaHke criepMbl peid» u «[lopsakom
cOopa ® 3aKaJKl B HH3KOTEMIIEPATYPHbI OaHK T€HETWYECKHX KOJJICKIIMH CIIEPMBI PBIO», YTBEp-
JKIeHHBIMH MeXXBeIOMCTBEHHON MXTHOJIOTHYecKol KoMuccuel. Taxke HCIoIb30BaIN MMOIUITHIEHO-
BbIe KOHTEHHEPHI [T 3aMOpaXKUBaHUS M XpaHeHHus oOobeMoM 1,5 u 0,6 M, OMHOKYISIPHBIA MHKPO-
ckort Mukpomen, kamepy [opsieBa, KoTopbie ObUTH HEOOXOAMMBI JIJIsI TIOJICYETa KOINYECTBA KIIETOK B
3aJJaHHOM 00BEME JKUAKOCTH. B HccieoBaHUsmX M0 KPUOKOHCEPBAIIMN HCIIONB30BAIN CIIEpPMY aKTHB-
HOCTBIO 4 U 5 GayuioB. KprnokoHcepBalnio penpoIyKTHBHBIX KIETOK MPOBOJMIIN 10 pa3paboTaHHOM
paHee METOIMKE C MCIOJIb30BaHWEM HanOoJiee ONTHMaIbHOW Kpuocpenbl. Pe3yabTaTbl H BBIBOABL
[Tpu 3aMopakuBaHWY CEMEHHOM KHUIKOCTH PYCCKOro ocerpa B Kprocpene Nel, BpeMst JKU3HU cliepMUCB
npy pa30aBlIeHUH B cpelHeM cocTaBmiio 228,1 cekyHbl, ipu aedpocranuu 134,6 ceKyHIBI, IPH STOM
AKTUBHOCTh pa30aBJICHHON criepMbl coctaBuia 57,8%, a meppoctupoBanHoi 43,8%. [Ipu KprOKOH-
cepBaiuu B cpene Ne2, B cpaBHeHHH ¢ Kpuocpernod Nel yBenmuumiaach akKTUBHOCTh M BPeMs KHU3HH
pasbaBieHHOI criepMbl Ha 6,32% u 5,11%, nedpocTupoBanHoi criepMbl Ha 4,95% u 4,43% cooTBer-
ctBeHHO. Vcmonp3oBanue kpuocpeasl Ne3 B cpaBHEHUH ¢ Kpuocpenoi Nel He okazano 3HaUYUTEIHHOTO
BIIMSIHUSL HA YBEITMUCHHE aKTUBHOCTH CIIEPMATO30MI0B B pa30aBIeHHON U I1eppPOCTUPOBAHHON CEMEH-
Hoit sxuakocty (3,38 1 2,22% COOTBETCTBEHHO), OHAKO MPH 3TOM ObLIO 3a()MKCUPOBAHO YBEIHYCHHE
BPEMEHH JKHM3HM criepMaTo30ua0B Ha 8,84% (pa3baBnennas) u 8,21% (medppoctupoBannas). [Ipu uc-
MOJIb30BaHUM cpenbl Ne 4, cojeprkalieii CoeBblIif JISUTHH, ObUTO 3a()UKCUPOBAHO, YTO B CPABHEHUU C
Kprocpenoi Ne 1, akTHBHOCTB pa30aBlIeHHON criepMbl yBenndmiach Ha 13,55%, a nedpocrupoBanHOM
—Ha 10,6 %. [Ipu 3TOM BpeMs KU3HU CIIEpPMATO30MA0B yBennumioch Ha 2,79 u 2,05%. Takum obpa-
30M, BHEJIPEHUE PE3yIbTATOB MCCICJOBAHUI MO3BOJIIUT YBEIUYUTH BOCTPEOOBAHHOCTh KPUOTEXHONIO-
ruid Uit OONBIINX 00BEMOB CIIEPMBI, HEOOXOIMMBIX il (YOPMHUPOBAHHUSI MPOU3BOJCTBEHHBIX KPHO-
0aHKOB.

Knrwuegwie cnosa: pycckuii ocemp, kpuocpeowi, penpooyKmusHble KIemKu camyos pulo.

IuTupoBanue Panmenuu /1. A., JaBynosa T. M., HoBokménoBa A. W., Kpasuenko 1O. B., Aramno-
Ba B. H. BeikuBaeMoCTh ¥ aKTUBHOCTH CIIEPMATO30MIOB PYCCKOIO OCETpa MPU MCIOJIb30BAHUM pa3-
TUYHBIX Kpuocpen. Mzeecmusi HB AVK. 2023. 3(71). 298-306. DOI: 10.32786/2071-9485-2023-03-30.
ABTOpcKMil BKIaA. Bece aBTOpbl HACTOSILETO UCCIENOBAaHUS NPUHUMAIM HENOCPEACTBEHHOE Y4acTHE B
TUTAHUPOBAHUHY, BBITOTHEHUH WIH aHAJM3€ JAHHOIO MCCIEeOBAHI. ABTOPBI HACTOSIIEH CTaThU OJ0OPHIN
MpeCTaBIEHHbBIM OKOHYATEIbHBIN BapuaHT.

KoHdaukT nHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IIMKTa HHTEPECOB.

Beenenne. B Hae BpemMst OCTpO CTOUT BOIIPOC COXPaHEHHsI OMOJIOIMUYECKOrO Pa3HO-
oOpa3us. Kputnueckasi cutyaiusi ClI0KHIaCh C pyCCKUM OCETPOM, KOTOPBIH siBisieTcs Hanbo-
Jee 1IeHHbIM 00BbEKTOM MPOMBbICIIA B OacceliHax 10xkHbIX Mopel Poccuu. IloBbliieHHbIN HHTE-
pec K KPMOKOHCEPBUPOBAHUIO CBS3aH C HApacTAIOUIUM AaHTPOIOTEHHBIM BIMSHUEM Ha BOJ-
HBIE€ 3KOCUCTEMBI, OT KOTOPOr0 OCOOEHHO MOCTPANAIN PYCCKUE OceTpa — HanboJiee KpyInHas
IpyIIa MO3BOHOYHBIX KMUBOTHBIX. Takoe BO3JEHCTBHE PE3KO YCKOPHIIO TEMI MpeoOpa3oBa-
HUS BOJOEMOB, YTO CKA3aJI0Ch Ha COKPAILIEHUH YMCIIa BUJIOB, YIPOUICHUH UX MOMYISUOHHON
CTPYKTYpHI U B 1I€JIOM Ha OnopazHooOpasuu. HabmronaoT U HEYKJIOHHOE COKpallleHUue 4Hc-
JIEHHOCTHU pbIO Ja)ke B KPYMHBIX 3KocucTeMax. OCoOEHHO 3TO 3aMETHO Ha TaKUX BUIAX, KaK
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ocetpoBeie [1, 3, 4]. Eciiu panee pycckuii 0céTp UMeN MPOMBICIIOBOE 3HAYEHUE, TO B HACTOSI-
1iee BpeMs €ro BbUIOB 3allpelieH. A MOMyJsus pycCKOro océTpa pe3ko yMeHbIIuaachk. Ta-
KO€ COCTOSHUE C MOMYJISIIUSIMHU a0OpUT€HHBIX, YHUKAIbHBIX, HCUE3AI0IINX U XO3HCTBEHHO-
LIEHHBIX BUJIOB PbIO B I0KHBIX MOpsAX Poccuu mpuBOIUT K OCTpOil HEOOXOJUMOCTH, HapsIAy C
BOCCTaHOBJIEHUEM YHCJIIEHHOCTH 3THX BUJOB B €CTECTBEHHBIX BOJIOEMAX, MPUCTYIUTh K IMOJI-
HOMAcCIITaOHOMY BBIPALIMBAHUIO UX B UCKYCCTBEHHBIX YCIOBMSX M Pa3BUBATH aKBAKYJIbTYPY
KaK arpoNpOMBIIIIEHHBIH CEKTOP ¢ IPUMEHEHUEM HU3KO03aTpaTHBIX U 3(P(HEKTUBHBIX TEXHO-
JIOTUHM, KOTOpble 00ecneYnBarOT CHUKEHUE IPOMBICIOBOTO JABJICHUS HA €CTECTBEHHbIE I10-
nynsauuu. Cpeyu MEpONpUATUNA IO COXPAaHEHHUI0 ITOro OOraTcTBa, BaXKHOE MECTO IPHUHAJIE-
KHUT METOJaM KOHCEPBUPOBAHHUS CIEPMATO30UI0OB C MCIOJIb30BAaHUEM PA3JIUYHBIX KPUOCPE
[1, 5-7]. Pemenne Takoi mpoOJieMbl BO3MOXKHO MyTEM UTUTEIHHOTO COXPAaHECHUsS T€HETHUYE-
ckoil uHpopmanuu. B crnoxxuBmiuiics cutyauuu 0e3ajbTEepHATUBHBIM SIBJISIETCS METOJ KPHO-
KOHCEpBAaIMH PENpPOAYKTUBHBIX KJIeTOK [2, 10]. Ha ceroaHsmHuii 1eHb TI1aBHBIM HCTOYHUKOM
MOJJIEp’KaHUsl 3allacoB PYCCKOTO OCETpa SIBISETCSI €ro HCKYCCTBEHHOE BOCIPOM3BOJCTBO.
OpHaKo B €ro OCHOBY MOJIOKEHbI IPUHIUIIBI COIEPIKAaHUS U UCIIOJIB30BaHUs TPOU3BOIUTENEH
U3 MaTOYHBIX CTajl, COAEp KAIUXCs Ha MPEANpPUSTHH, YTO, B CBOIO OYepe]lb, OIpaHUYHUBAET
YHCIIO 0CO0eH, CKPEHIMBAIOIINXCS MKy cO00, M MPUBOAUT BIOCIEACTBUU K UHOPUAUHTY,
YTO TPO3UT MOTEped MPHUPOJHOTO TEHETUYECKOro pa3HooOpa3us MOMYNSLMHA, U COOTBET-
CTBEHHO, CHIDKCHUEM QIaITHBHOTO TMOTEHIMANIa )KUBOTHHIX [3, 9]. Kpome Toro, B dhopmupo-
BaHUU MATOYHBIX CTaJ] HAa PHIOOBOJIHBIX 3aBOJaX, 0COOEHHO OCETPOBBIX, OTCYTCTBYIOT KaKue-
MO0 MPUHIMIBI U, 3a4aCTyl0, OHO HOCUT CTHXUIHBIA XapaKTep, YTO CBSI3aHO C HEXBATKOM
npousBoauTenei. Bee aTo oTpakaercs Ha kayecTBe ((M3HONOrHYECcKasi, FT€HETUYECKasl MOJ-
HOIIEHHOCTH) MOJIOJIH, BBIITyCKaeMO# ¢ phIOOBOIHBIX 3aBOAOB [2, 4, 5]. OTMEYEHO, YTO BBI-
MYCK «3aBOJICKOM» MOJIOJM OCETPOBBIX B BOJOEMbI YBEJIMYUBAET JIOJIIO FE€TEPO3UTOT B MOITY-
JISIUUY, & 3TO MPUBOJUT K COKPAIIEHUIO YUCIEHHOCTH U MTOCTETIEHHOM Aerpajaliii IOTOMCTBa
[8, 9, 11, 12]. Torna xak coxpaHeHHue KPUOKOHCEPBUPOBAHHOM CIIEPMbI MPU UCKYCCTBEHHOM
BOCITPOM3BO/ICTBE, HA PHIOOBOJIHBIX MPEANPUATHUSX, IO3BOJIUT MOJIy4aTh T€HETHUYECKU Pa3HO-
POJIHOE IOTOMCTBO, COKPATHUT IUIOIIAIM U 3aTPAThl HA COJIEPIKaHUE CAMIIOB, TEM CaMbIM I03-
BOJIMB YBEJIMUYUTH IPOIYKLIIMOHHOE CTaJ0 caMoK [8§].

CoBepllIeHCTBOBAaHUE METOJOB MOANOTOBKH KJIETOK M TKaHEW K HU3KOTEMIIEpaTypHO-
MYy KOHCEPBHPOBAHHUIO UJET MyTEM NPUMEHEHUs] KOMOMHHMPOBAHHBIX METOJHUK, JOPAaOOTKU
CYLIECTBYIOIIMX IMOJXOJ0B U TEXHOJOTUH, a TaKXKe 4yepe3 MOUCK HECTAHJAPTHHIX IPHUEMOB
repeBo/ia KJIETOK B COCTOSTHUE aHabuo3a [2].

Lenpro HaIMX MCCIIEIOBAHUI SIBJISIETCSI COXPAHATh U MCIIOJIb30BaTh PENPOyKTUBHbBIE
KJIETKU CaMIIOB PYCCKOTO OCETpa, JAIOLIUX BBICOKOKAUECTBEHHOE TIOTOMCTBO B T€UEHUE JIJIH-
TEIBHOTO BPEMEHH, IPEBBIIIAIOIIETO MPOJOJIKUTEILHOCTD KU3HU CaMUX MPOU3BOAUTENEH,
TaK)Ke co3/7]aTh 0aHK I'€HOB CaMIla PyCCKOT'0 0CeTpa, MPEICTaBISIONINX HEHHbIH MaTepua s
COXPaHEHHUs BUJA, YTO MO3BOJIUT TPAHCHOPTHUPOBATH CIEPMY TAKUX MPOU3BOAUTENEH B OTHa-
JICHHbIE PallOHBI, COBEPLUICHCTBYSl TaKUM 00pa3oM akBaKyJIbTypy B 3THX paiioHax. CnepMuu
ABJIIETCA Haubosee MOAXOMALIUM sl TIIyOOKOro 3aMOpakKMBaHMSI BHJIOM KIJIETOK, TaK Kak
reHeTUYECKU MaTepual B HUX IJIOTHO YIaKOBaH, COJEpkKaHUE BOJbI, C 3aMEp3aHHEM KOTO-
POl CBA3aHO OCHOBHOE MOBPEKICHHUE KIETKU, MaJIO U YPOBEHb KU3HEACSITEIbHOCTU B HEIO-
JBUKHOM COCTOSIHUM HU30K.

Marepuajbl U MeToabl HccaenoBanmii. Vccnenosanus nposoawin B HI «Pa3sene-
HUE LIEHHBIX MopoJ oceTpoBbix» Bonrorpanckoro I'AY B 2020-2022 rr. J{ns npoBeneHus uc-
CJIEJIOBAHUS MCIIOJIB30BAIM CIIEPMY PYCCKOTO OCETpPa, MOJYYEHHYIO B HAyYHOM LIEHTPE METO-
noM lIBetkoBoi ¢ coaBropamu. COOp, 3akiagka M XpaHeHwe oOpasnoB B cocyne Jlbroapa,
YKOMILIEKTOBAHHOTO KaHUCTPaMHU I pa3MellleHusi OnoMaTepralia, KOTOpbIE M0/IBEIINBAOTCS
B COCYJIe Ha CTEKJIOIIACTUKOBBIX Py4YKax Uil YMEHBIICHUS TEIJIONPUTOKA U MOJIYYEHUS MaK-
CUMAaJIbHOT'O BPEMEHH XpaHEHUs [PHU TeMIIEpaType *KHUAKOro a30Ta, 3aMOpaKMBaHUE MTPOBOAU-
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U B cOOTBETCTBUU € «Ilosi0’KeHrnEM O KOJIEKIIMOHHOM I'€HEeTHYECKOM HU3KOTEMIIEpaTypHOM
Oanke criepMmbl peid» U «llopsinkom cOopa U 3aKia Ky B HU3KOTEMIIEpaTypHbI OaHK T'€HEeTH-
YECKUX KOJUIEKIIMH CIEepMbl PbIO», YTBEP)KIECHHBIMU MeKBEIOMCTBEHHON HXTHUOJIOIHYECKON
koMmuccuel. Takke HCIOIb30BaAIU MOJIMATUIICHOBBIE KOHTEHHEPHI Ui 3aMOpaKUBaHUSI U Xpa-
HeHust oobemoM 1,5 u 0,6 M1, OUHOKYIIApHBIN MUKpOCcKon Mukpomen, kamepy ['opsieBa, KoTo-
pble ObUIM HEOOXOMMBI Ul MOJCUETa KOJMUYECTBA KIETOK B 3aJJaHHOM 00béMe xuakoctu. B
UCCIIEJIOBAHUSIX TI0 KPUOKOHCEPBALMU MCIIOJIb30BAIM CIEPMY aKTHUBHOCTBIO 4 M 5 OayuioB.
KpuokoHcepBaluio penpoayKTUBHBIX KJIETOK IIPOBOJMIM O pa3pabOTaHHON paHee METO/AUKE
C UCII0JIb30BaHUEM HanboJiee oNTUMaIbHOM Kpuocpeabl. CyIHOCTh METOAUKH 3aMOPaKUBAHUS
3aKJII0YaeTcs B CleQylonieM. 3aMopaXuBaHHE OMOOOBEKTa B Iapax a30Ta MPOUCXOIUT OT
HavyaJbHOM TeMIepaTyphl A0 3BTeKTHYecKou. [Ipu nocTkeHnn TemnepaTypbl 3HaYEHUS KPUO-
CKOTIMYECKOW HAaYMHAETCsI ATall KpUcTauiooOpa3oBaHusl JibJa. Koraa npouecc kpucramioodpa-
30BaHMA 3aKaHYMBACTCS, a TEMIIEpaTypa 1Mo BceMy o0bemMy MpoOUpKU ¢ OMOOOBEKTOM JIOCTUTA-
€T IBTEKTHYECKOW TeMIIEpaTyphl, IPOOUPKY C OMOOOBEKTOM MOTPYXKAIOT B )KUJKUI a30T, Ipo-
JoJbKasi €€ 3aMOpaKMBaHWE 0 KoHeuHou Temmeparypbl —196 °C. Ilocne storo mpoOupky c
01000BEKTOM OCTABIISIIOT B JKUJKOM a30T€ JUIsl JJIUTEIBHOIO XpaHeHHs. BeinepxuBanue 00-
Pa3LOB CIIEPMbI PYCCKOTO OCETpa B ’KHJIKOM a30Te IMPOBOJIMIN B TeueHHe 12 4acos.

Pesyabratel n o0cyxaenune. B nponecce KpHOKOHCEPBUPOBAHUS KJIETKU TOABEPratOTCs
BO3/ICICTBUIO I1IEJION0 KOMILIEKCA CTPECCOBBIX (DAaKTOPOB, KOTOPBIE BBI3BIBAIOT CTPYKTYpPHBIE U
(YHKIMOHAIIbHbIE N3MEHEHUS! Pa3JIMUHbIX CyOKJIETOUHBIX CUCTEM. [laHHBIE POLIECChl MOTYT pa3-
BHBATbCSl HA 3TaIle, MPEIIECTBYIOLUIEM 3aMOPKUBAHUIO, B 30HE MOJIOKUTEIILHBIX TEMIIEPATyp B
MIPUCYTCTBUH KPUOTIPOTEKTOPOB, a TAKXKE IO BIMSHUEM OXJIAXAECHHs WM oTorpea. OueBHUHO,
YTO B OCHOBE ycIleXa KPHOKOHCEpPBAIMHU JIEXKHUT pa3padoTKa TaKoH METOUKH (@ BIOCIEICTBUU U
TEXHOJIOTHUH), KOTOpas CMOXET 00eCleunTh, JOCTAaTOUHO HAJIEKHYIO 3aLIUTYy LIEIOCTHOCTH KIle-
TOYHBIX OpPraHeiI Mocje MPOLIECCOB 3aMOpPaKMBAHUSA-OTTAUBaHMs, HEOOXOJUMBIH 3amac sHepre-
TUYECKHUX BEIIECTB, 00ECIEUHBAIOIINX HayaJ0 OOMEHHBIX MIPOLIECCOB B KJIETKAX U TKAHSX IOCIE
JIBOMHOTO TEMIIEPATypHOTO IIOKa. Takum 00pa3oM MpH 3aMOPAKMBAHUU CEMEHHOM KHUIKOCTH
pycckoro ocetrpa B kprocpene Nel, Bpems )KH3HU CIIEpMHEB IIPU pa30aBIeHUU B CPETHEM COCTa-
BuIO 228,1 cexynapl, npu aeppocrarmu — 134,6 ceKkyH/Ibl, IPH 3TOM aKTUBHOCTH pa30aBiIeHHOMN
cnepmbl coctaBuia 57,8%, a aedpoctupoannoit 43,8%. [1pu kprokoHcepBauuu B cpene Ne2, B
CpaBHEHHH C Kprocpenoit Nel, yBennumniach akTHBHOCTh M BPEMsI JKU3HU Pa30aBICHHON CIIEPMBbI
Ha 6,32% u 5,11%, nedpocrupoBanHoi crepmbl Ha 4,95% u 4,43% cootBercTBeHHO. Vcnonb3o-
BaHue Kpuocpenbl Ne3 B cpaBHEHHH ¢ Kpuocpenod Nel He oka3ano 3HAYMTENTLHOTO BIIMSIHUS Ha
YBEJIMYEHNUE aKTUBHOCTH CIEPMATO30MJIOB B pa30aBleHHOW U Ae(pOCTUPOBAHHON CEMEHHOU
xuakocta (3,38 u 2,22% COOTBETCTBEHHO), OJTHAKO MPH 3TOM ObLIO 3aUKCUPOBAHO YBEITUYCHUE
BPEMEHH KU3HU criepMaro3ouoB Ha 8,84% (pazbasnennas) u 8,21% (nedpoctupoBannas). [pu
MCIOJIB30BaHUU cpefibl Ne 4, comeprkaliieil COeBbIi JISUTHH, ObLIO 3a()MKCUPOBAHO, YTO B CPaB-
HEHUH ¢ Kpuocpenoi Nel, akTHBHOCTB pa30aBiIeHHOH criepMbl yBenmnumiachk Ha 13,55%, a nedpo-
crupoBaHHoi - Ha 10,6 %, pu 3TOM BpeMs JKU3HU CIIEPMATO30UJIOB YBEIMUYWIOCh Ha 2,79 u
2,05%. Takum oOpa3oM, BHEPEHHUE PE3YIbTATOB MCCIIEIOBAHUN MO3BOJIUT YBEIUYUTH BOCTpeOO-
BaHHOCTb KPUOTEXHOJIOTUI Uil OOJBIINX 0OBEMOB CIIEpMbl, HEOOXOUMBIX Ul (POPMUPOBAHUS
IIPOM3BOCTBEHHBIX KpHOOAHKOB. Pe3ynbTaThl Mccien0BaHui IPUBEAEHBI B pUCYHKaX 1, 2.

W3 npuBeneHHBIX AAHHBIX PUCYHKOB 1, 2 MBI yCTaHOBWJIM, YTO Kpuocpera Ne 5 B
cpaBHeHMHU ¢ Kpuoceproil Ne 1 okazana moJjio>)kKUTENbHOE BIMSHUE KaK HA aKTUBHOCTb, TaK U
Ha BpeMs )KM3HHU criepMaTo3ouioB. VMcnonabs3oBanue kpuocepsl Ne6, B 3HaUUTEIBHON CTEme-
HU TIOBJIMSJIO HAa YBEIMYCHUE aKTHBHOCTH CIIEPMATO30HUI0B B CpaBHEHUHU C 0a30BOM cpenoi
(Ne 1). Kpuocpema Ne 7 B cpaBHenuu co cpenoit Ne 1 okaszasna mojio>KUTEIbHOE BIUSHUE Ha
MOBBIIIEHUE AaKTUBHOCTU pa30aBiIeHHOW U J1e(pOCTUPOBAHHONM CEMEHHOH >KUIKOCTH.
Hawmnyumne pe3ynabTarsl OblIN 3aMKCUPOBAHbI MPU UCIIOJIb30BaHUM Kpuocpeabl Ne§ B cpas-
HeHuu ¢ 06a30Boit cpemoi Ne 1.
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PucyHok 1 — AKTHBHOCTB CLIEPMAaTO30HMIOB PYCCKOI'0 OCETPa IIPU UCIIONB30BAHUH Pa3IMYHBIX KPUOCPEST
Figure 1 — The activity of Russian sturgeon spermatozoa using various cryogenic media
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PucyHok 2 — BpkrBaeMOCTb CIIepMaTO30HM/I0B PYCCKOrO OCETpa MPH UCIIONIB30BAaHHH PA3IMYHbIX KPHOCPEN
Figure 2 — Survival of Russian sturgeon spermatozoa using various cryogenic media
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3akJ0uenue. AHATU3HUPYS Pe3yIbTaThl HAIIMX HCCICTOBAaHUN MO BEDKHBAEMOCTH M aKTUBHO-
CTH CIIEPMATO30HI0B PYCCKOT'0 OCETPa MPHU UCIIOIb30BAHUU PA3TMIHBIX KPUOCPE, MbI YCTAHOBHJIM, YTO
nokasaTeu B kpuocpezie Ne 5 B cpaBHEHHH € JIAHHBIMU Kprocepabl Nel ObLTH BhIIE B pa30aBIeHHOM
CEMEHHOM *xuaKkocT Ha 7,2 u 9,76%, a B aedpocrupoBanHoi — Ha 6,97 u 8,62% cooTBeTCTBeHHO. B
Kkprocpene Ne6 akTHBHOCTh pa30aBIICHHOW CEMEHHOW KHJIKOCTH yBenmuumiack Ha 16,78%, a nedpo-
cTUpoBaHHOM — Ha 15,21%, Bpems xu3HU yBenmuumioch Ha 5,79 u 5,18% coorBercTBenHo. Yto kaca-
ercs kpuocpeasl Ne7, To Mbl HaOJIIOIa Il aKTHBHOCTh CEMEHHOM JKUIKOCTH Ha 14,46 u 12,54% Bbime,
a TaKke yBenuueHue BpemeHu xu3Hu Ha 11,42 u 9,77%. Kpuocpena Ne8 B cpaBHEeHHH ¢ KOHTPOJIBHOM
MTOKa3bIBACT, YTO AKTUBHOCTDH CIIEPMATO30MI0B yBenudymiach Ha 18,03 u 16,86% B paz0aBiicHHOM U Jie-
(poCTUPOBAHHOW CEMEHHOM KUIKOCTH, a BpeMsl Ku3HH yBenuumiock Ha 11,9 u 10,37%. Takum obpa-
30M, HAMJIY4YHINEC IMOKA3aTC/IM aKTUBHOCTU U BPEMEHU KHU3HU 6BUII/I Saq)HKCHpOBaHBI IIpHu UCII0JIB30Ba-
HuH cpeabl Ne8. [ToaToMy mpu KpHOKOHCEPBAIMH HEOOXOJMMO OTOMpaTh CIIEPMY TOJIBKO BBICOKOTO
Ka4deCTBa, OTBECYAIOI[YIO CTaHJAaPTHBIM prGOBOIIHBIM II0Ka3aTelIsIM.
Conclusions. Analyzing the results of our studies on the survival and activity of Russian stur-
geon spermatozoa using various cryogenic media, we found that the indicators in cryo-medium No. 5
in comparison with the data of cryo-heart No. 1 were higher in diluted seminal fluid by 7.2 and 9.76%,
and in defrosted by 6.97 and 8.62, respectively. In cryoheart No. 6, the activity of diluted seminal fluid
increased by 16.78%, and defrosted by 15.21%, and the lifetime increased by 5.79 and 5.18%, respec-
tively. As for the cryo-medium No. 7, we observed the activity of the seminal fluid by 14.46 12.54%,
as well as an increase in the life time by 11.42 and 9.77%. Cryo-medium No. 8 in comparison with the
control shows that the activity of spermatozoa increased by 18.03 and 16.86% in diluted and defrosted
seminal fluid, and the life time increased by 11.9 and 10.37%. Thus, the best indicators of activity and
life time were recorded when using medium No. 8. Therefore, during cryopreservation, it is necessary
to select only high quality sperm that meets standard fish breeding parameters.
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Summary
The article is devoted to the study of breast cancer in dogs - a common oncological disease in veterinary
medicine. The paper analyzes in detail the factors predisposing to the development of this disease and the
effect of the tumor on the functioning of the pet's body. The methods of classification and diagnosis of the
tumor, including puncture biopsy and photofixation, are described. Histological examination of the breast
and adjacent tissues is performed. The results of the study indicate that adenomatosis in dogs is more com-
mon than other pathologies and may be associated with various disorders in the sexual cycle.
Abstract

Introduction. Breast cancer in dogs makes up a significant proportion of all cancers, so this type of tumor
requires careful and detailed study. Predisposing factors play an important role in the occurrence of tumors.
The disease is characterized by a violation of all vital functions of the animal's body. Materials and meth-
ods. Mammary tumors in bitches were classified according to the TNM system (8th edition, 2017) as fol-
lows: T3 — tumor about 6 cm; NO — regional lymph nodes cannot be palpated; MO — no signs of distant me-
tastases. Puncture at the sites of tumors was taken using standard selection methods using the puncture bi-
opsy technique, and photographic recording was performed. Puncture at the sites of tumors was taken using
standard selection methods using the puncture biopsy technique, and photographic recording was per-
formed. For histological examination, a fragment of the mammary gland with a pathological area of skin, a
nipple with adjacent tissues and a lymph node was taken. Results and conclusions. Adenomatosis in
bitches occurs much more often (19 cases) than other mammary gland pathologies and can be associated
with disruption of the reproductive cycle in bitches of various breeds of dogs for a number of reasons -
changes in hormonal levels, concomitant diseases, lack of mating, etc.

Key words: mammary glands of dogs, tumors, diseases of dogs, treatment of breast
cancer of dogs, oncological diseases of dogs.
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