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Llenb paboThl 3aknoyanach B UCCNEL0BAHUN BIMAHUSA PA3NYHBIX TEXHONOTMYECKVNX PEXKVMMOB BblpaLLMBaHWA CamLiOB JaHWO pe-
py0 B 3KCMEPUMEHTeE iNn Vivo Ha KaueCTBeHHbIE NoKasaTen crnepmel. ccnefosanns BbINONHANMCL Ha 6a3e kadefpbl UXTUONOTUN 1
pbi6oBoacTBa B 2020 r., B CTYAEHYECKON Hay4YHO-UCCNeA0BaTENLCKOM nabopaTopun «dusmonorus pbib». Bbiiv chopMmnpoBaHsbI
3 rpynnbl camuos: rpynna Ne 1 — Bblgep>Kusanach ¢ NOCTOAHHON LMPKYsALWei BOAbI U eXKefHEBHbIM KOPM/IEHWEM CYXUMMN KOpMamm;
rpynna Ne 2 — Bblgep>KuBanach C NOCTOAHHOM LMPKynsLmeli BOAbl N KOPMIEHNEM >KMBbIMA KopMamu; rpynna Ne 3 — Bblgep>kuBa-
nacb 6e3 LMpKynsauun BOAbl, C eXKe[HEBHOI NOAMEHON 1 KOPMIEHWEM CyXUMKU KOpMaMmi. PerncTpupoBannch cnegytollme nokasaTe-
/M NPOLEHT OTAAun CrepMmbl, KOHLEHTPaLMsa CnepMaTo30M40B, CKOPOCTb BAO/b NPSMONWHEHOW TPaeKkTopnn, CKOPOCTb BAOMb
KPVBOMHENHON (peanbHoi) TPaeKTOopuK, CKOPOCTb BAONMb YCPEAHEHHOW TpaekTopuW, aMnauTyLa GOKOBOrO CMeELLEHUs, MHel-
HOCTb peasibHOl TPaeKTopuM, NPAMONMHENHOCTb YCPeAHEHHOW TpaekTopuu, KonebaHne peanbHOn TPaeKToOpUN O THOCUTENbHO
YCPEAHEHHON, YacToTa BueHns, CPeHUIA Yron CMELLEHMS.

MpoBefieHHble UCCNef0BaHNS YCTaHOBUAM, YTO fydLle NoKasaTeNn KayecTsa Crepmbl 6biin B rpynmne, KOTOPble BblAep>KuBa-
Nacb B YCNOBUAX NOCTOSHHON LIMPKYNALMM BOAbI, & UX KOPM/IEHWE NPOM3BOAWIOCH XKMBbIM KOPMOM. CamLbl JaHHOW rpymnnbl noKasam
NyyLLne 3HAYEHUs MO NPOLEHTY co3peBaHunst (MPOLEHT OTAauN crepmbl), @ UX CNepMaTOo30Mbl Xapak Tepu30Banach yyLmm 3Ha-
YEeHUAMU MOABMXKHOCTU. Halim nccnesoBaHns yCTaHoBUM, YTO XKMBbIe KOPMa 61aronpusTHO BMSIOT Ha PENPOAYKTUBHYHO (hyHK-
LMI0 CaMLOB AaHMO pepuo B N1abopaTopHbIX ycnosusx. Mbl npegnonaraem, YTo Takas TeHAeHUus 6yaeT XapakTepHas Ans BCex
KapnoBbIX Pbl6 NPy BbIpaLLMBaHUM KaK B labopaTOpHbIX YCI0BUAX, TaK W B YCNOBUAX MHTEHCUBHON akBaKyNbTYpbl.

Knwouesuvie cnosa: cnepma pblb, Kopma, KOPMEHWE, aHNO Pepro.

The aim of the work was to study the influence of different technological modes of growing zebrafish males in an in vivo experi-
ment on the quality parameters of sperm. The research was carried out on the basis of Department of Ichthyology and Fish Farming
in 2020, in the student research laboratory «Physiology of Fish». 3 groups of males were formed: group No. 1 — kept with constant
water circulation and daily feeding with dry food; group No. 2 — kept with constant water circulation and feeding with live food;
group No. 3 — kept without water circulation, with a daily change and feeding with dry food. The following indicators were recorded:
the percentage of sperm return, sperm concentration, speed along a rectilinear trajectory, speed along a curved (real) trajectory,
speed along the average trajectory, amplitude of lateral displacement, linearity of the real trajectory, straightness of the averaged
trajectory, fluctuation of the real trajectory relative to the average, beat frequency, average offset angle.

The studies carried out found that the better indicators of sperm quality were in the group that was kept in conditions of constant
water circulation, and fish were fed with live food. The males of this group showed the best values for the percentage of maturation
(percentage of sperm return), and their spermatozoa were characterized by the best values of mobility. Our studies have established
that live food has a beneficial effect on the reproductive function of male zebrafish in the laboratory. We assume that this tendency
will be typical for all cyprinids when reared both in laboratory conditions and in conditions of intensive aquaculture.

Key words: fish semen, food, feeding, zebrafish.

Brenenne

B TexHOonorMm npov3BoACTBa NOCaA0YHOr0 MaTepuana B UHAYCTPUAIbHbIX YCOBUAX B0/bLUOE 3HaYeHne
MMeeT MCKYCCTBEHHOe BOCMPOM3BOACTBO Pbl6. B 3TOM TEXHOMOrMYecKoM atane 0cob60e 3HaueHve MMeeT
MOAroTOBKa NPOM3BOAUTENEN K HEPECTY M ero 3noNormyeckoe coctosiHme [1-5].

B TeXHOMorMm McKycCTBEHHOrO BOCMPOM3BOACTBA Pbl6 6OMbLLIOE 3HAYEHME MMEET KayecTBO CrepMmbl.
Cnepmato3oubl HEMOABMKHbI, NOKa HAXOAATCSA B CNEPMUaNIbHON XMAKOCTW. [pu nonagaHnn B BOAY OHU
Cpa3y aKTUBM3MPYKOTCA U HAYMHAKOT 3HEPrMYHO, HO HeJONro NnaBaTb. AANTENbHOCTL ABMXXEHMS CNEPMUEB
B BOZE W ABNSETCA NOKasaTeNeM NX akTUBHOCTU. B neproae akTMBHOCTU CEPMUEB BbIAENSIOT ABe CTaanmn —
noctynatesibHoe 1 KonebateslbHoe ABVMXKEHWSA. B CBA3M C TeM, YTO OMNIOA0TBOPEHME MKPbI OCYLLECTBAETCA
B MepWoA NoCcTynaTe/lbHOro ABvXXeHUS CrepmMueB, 4/IMTEIbHOCTb 3TOMO ABVMXKEHUS SBNISETCS 4N Pbl60BOLOB
0YeHb BaXXHbIM MOKa3aTesieM, KOTOpbI XapaKTepu3yeT KaueCcTBO CriepMbl.

OueHKa MoABMKHOCTM CrepmaTo3onioB MNoslyydnna LUMPOKOe pacrpocTpaHeHne B TEXHONOrMU UCKYC-
CTBEHHOI0 BOCNPOW3BO/CTBA, MOCKO/bKY Takoi MeTOZ, NMO3BO/AET YCTAHOBUTL Ka4eCTBO NOJyvaeMblX Moso-
BbIX MPOAYKTOB, BbIBUTb aHOMa/IUM 1 NPeA0TBPaTUTL HE3(EKTMBHOCTb ONNOA0TBOpeHMs [6]. CoBpemeH-
Hble MeTO/bl KOMMNbIOTEPHON ANArHOCTUKM KayecTBa CrepMbl NO3BOMAIOT NPOBOAUTL TOUHbIE UCCMEL0BaHNSA
Ha BbICOKOM METOAMYeCKOM ypoBHe [7]. CnepMaTo3omnibl SBASKTCA NONYASPHbIM 61MOIOMMYECKUM 0ObeK-
TOM AN OLEHKMN BAMSIHWS (haKTOPOB (I13MYECKON N XMMUYECKOW NPUPOAbI Ha Ka4eCTBO MYXCKMX MO/OBbIX
NPOAYKTOB, B TOM uuncse 1 pbib [8].
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C pa3BuTVEM BbICOKOCKOPOCTHON CEMKM U KOMMbHOTEPHBLIX TEXHONOTNIA CTa BO3SMOXHbI UCC/ef0Ba-
HUS ABVXXEHWS OLHOBPEMEHHO HECKOSIbKMX KNETOK C OMNpefenieHneM TPaeKTopun UX nepemeLleHrs n CKopo-
CTW. Mcrnonb3oBaHve annapaTHO-NPOorpaMMHbIX KOMM/IEKCOB ANS ONpefesieHNs KOHLEHTpauuy, Xxapakrepu-
CTUKW [BMXKEHMA CMepMaTo30M0B, a Takke MOP(OIOrMyeckux KpUTepres KNeTOK fIer/io B OCHOBY HOBOIA
TexHonornu B nabopaTtopHoit MeauumHe — CASA (computer-assisted semenan alysis) — KOMNbOTEPHOIO
aHa/M3a NoABMXKHOCTU cnepMato3onaoB. CASA No3BonseT NPOBOAWTL OLEHKY TakKux MokasaTesiei no-
[BVDKHOCTM, Kak KPUBO/MHEHasA CKOPOCTb, NPSAMOMHENHasA CKOPOCTb, JIMHENHOCTb U Ap. COBOKYMHOE UC-
M0/Ib30BaHME NOYYEeHHbIX JaHHbIX MO3BOMAET AaTb 0ObEKTUBHYIO OLIEHKY KayeCTBY CrepMbl U NPEOAoEeTb
CYyObEKTUBHOCTbL MHTEPMPEeTaLMK, NPUCYLLE CTaHAapTHON cnepmorpamme [8].

MpecHoBOAHbIE Pbibbl faHWO pepuo (Danio rerio), TaKxe U3BeCTHble Kak 3ebpagui (zebrafish) nnm 3e6-
pagaHno, LUMPOKO NpeacTaBeHbl B PeYHbIX cucTeMax Asum ot MNMakucTaHa go NHamm, B Tom yucne B KOro-
BocTouHOn A3nKn; NOMMMO 3TOrO, OHW MOMY/APHLI Y akBapuyMWUCTOB. MpocToTa coaepXaHus, ObICTPbIi
YXVU3HEHHBIV LMK Y NPUHaANEXHOCTb K MO3BOHOYHbLIM cAienana pblb JaHWo pepro NonynspHbIM MOAEbHbIM
06BLEKTOM B pa3/INYHbIX GUOMEANLMHCKMX UCCNeA0BaHNAX, HanpaB/ieHHbIX Ha U3y4YeHne NpoLeccoB yHK-
LIMOHMPOBaHWS FeHOB, Pa3BUTUS OpraHU3Ma, aHaTOMUK, (HM3NONOTMYECKMX 1 NOBEAEHYECKMX OCOBEHHOCTE
[9].

UyBCTBUTENIBHOCTb K Pa3/IMYHbIM BULAM 3KOJIOTMYECKUX M TEXHONIOTMYECKMX (DaKTOPOB [efiaeT LaHWO
pepuo naeanbHbIM MOAENbHBbIM OpPraHU3MOM NS U3YYeHUsi U3MEHEHUI OKpY>KatoLLeld cpefbl. B kayecTse
6M0N0rMYeCKNX NHAMKATOPOB M3MEHUMBOCTU BEpYTCA MOBEAEHYECKME N3MEHEHWS, SKCNPECCUA TEHOB, MOp-
honorus n usmonorus. MexxayHapoHas opraHusaums cTaHAapTu3aummn Brepsble ony6/MKoBaia 0THET 06
ncnonb3oBaHUK Danio rerio B TOKCMKONOrMYeckux tectax B 1984 r. [10].

Llenb paboTbl 3aK/toyanach B UCCNeA0BaHUN BINAHUA Pa3/IMYHbIX TEXHOMOMMYECKUX PEXXMMOB BblpaLLm-
BaHWA CaML0B [JaH1O PEPUO B 3KCMEPUMEHTE in VIVO Ha Ka4eCTBEHHbIe MOKa3aTenu CrepMbl.

OcHoBHas YacThb

WccnefoBaHys BbIMONHANMUCH Ha 6a3e kadenpbl UxTuonoruu 1 polbosoacTtsa B 2020 ., B CTYAeHYECKOM
Hay4HO-MCCef0BaTe/IbCKON nabopatopnn «Pu3nonorus pbid» (HaydHblil pyKoBOAMTeNb nabopatopum —
H. B. bapynuH). B Ka4yecTBe 06beKTa MCCNef0BaHMI Obina BbibpaHa criepMa caMLoB [aHWO pepuo, Bbipa-
LLEeHHbIX [0 MOJIOBO3PENOro COCTOAHMUSA, KOTOPbIE BbIAEPKUBAINCL B Pas/INYHBIX YCMIOBUAX KOPM/IEHUS.
Hamu 66111 chopmmpoBaHbl 3 rpynnbl caMmuoB, Kaxaas rpynna BkaoYana B cebs no 10 ocobeit: rpynna
Ne 1 — BblaepXvBanacb B aKBapUyMHOW CTOIKe C MOCTOAHHOW LpKynsaumeld BoAbl. KopmieHne Npov3Boam-
NIOCb UCKYCCTBEHHbIM CyxuM KopMoMm Tetramin Granules 2 pa3a B fieHb; rpynna Ne 2 — BblfepKmBasiacb B
aKBapUyMHOM CTONKe C MOCTOSAHHON UMpKynsuuei BoAbl. KopmneHne Mpou3BOAWIOCH XKUBLIM KOPMOM
Artemia salina aBa pa3a B Hefie/to (NOHeAeNbHUK 1 YeTBepr); rpynna Ne 3 — BblaepXKuBasiacb B TepmMocTare
6e3 LMPKYNALMN BOAbI, C eXXeIHEBHOM NOAMEHOI cBexeil Boabl 60 % OT obuwiero ob6bema. KopmneHume npo-
N3BOAM/IOCH UCKYCCTBEHHBIM CyXUM KopMmoM Tetramin Granules 2 pa3a B [ieHb.

TemnepaTypa BOAbl B Nepuof BbipallMBaHUa U B3ATMA MOMOBLIX NPOAYKTOB cocTaBnsna 26,5 °C Bo Bcex
nccnesyemMbix rpynmnax.

[na nccnefoBaHua NOABMXHOCTY CnepMueB Npoby pa3basnsnv BoAoi B cOOTHOWeHUN 1:45. Temnepa-
Typa BOAbl COOTBETCTBOBa/1a TeMMnepartype 3akynATa. lNepes nonyyeHneM cnepmMbl NPOU3BOAMUTENEN 06THpa-
NI MapneBoi caeTKol, 0CO6EHHO TLIATE/IbHO BbITUPaSIM MECTO Y aHa/IbHOrO OTBEPCTUS, a TakxKe aHaslb-
HbI 1 XBOCTOBOW NMIaBHUKW. MpK 3TOM cnefunu, 4Tobbl B CTEKAHHBIN Kanunisp He nonany Boa, noaocT-
Hast XXUAKOCTb WU/IN 3KCKPEMEHTbI PblObl.

KOHLEeHTpauuo criepmMato3onioB paccuntbiBaii B Kamepe opsiesa. O6pasel, crnepmaro3onjoB pas3Bo-
anncs B 200 pa3 BOAOW, B KOTOPOM Haxofunach pbiba. Kamepy 1 MOKPOBHOE CTEK/0 HAacyX0 NpoTuUpain
mapneii. He gonyckanu ncnosib3oBaHue A1 NPOTUPKM BaTHbIX TaMMOHOB U3-3a OCTAKOLLMXCA Ha CTEK/E BO-
NTOKOH. T1OKPOBHOE CTEKNO aKKypaTHO MpUTUPasM K Kamepe, Cnerka Hajae/vBas Ha Hero o NosiB/IeHMS
LIBETHBIX KOMeL, HbtoTOHa. 3ano/iHMB KaMepy M BbIAepXKaB 2 MUHYTY [/19 NPeKpaLLeHns BUKeHNS criepMa-
TO30M0B, OCYLLECTB/IANIN NOACYET CrepmMaTo3ongos. [pn MasioM YBEIMYEHUN CNepMaTo30ubl NOACUHATLI-
Ba/M B 5 60/1bLUMX KBaApaTax pasgeneHHbIX Ha 16 manbix (T.e. B 80 Manbix kBagpaTax). PacyeT uncna cnep-
MaTo30MA0B ocyLlecTBAAOT Nno opmyne: X = (ax4000x200) / 80, rae X — uncno cnepmaro3onios B 1 MK,
a — YnC/Io CNepmaTo30MAoB, nocunTaHHbIX B 80 Manbix KBagpaTax kamepb! Topsesa.

MoABMKHOCTL CrepMaTo30ni0oB UCCNeA0BaIM Ha TPUHOKYNApHOM (Tun 3ugeHTonda) 61onornyeckom
MUKpPOCKONe npoxogsLlero ceeta cepun MMC-KZ-900 ¢ He3aBUCMMOI NiaHaxpoMaTUYecKon onTnyeckom
CUCTEMOIA Ha GecKoHeYHOCTb F=200MM. s aHain3a NOABUXXHOCTY UCNOMb30Ba/IN CHETHbIE Kamepbl C (INK-
CUPOBaHHON rNybuHON MapkK Leja. 3anncb NOABMXHOCTW CrEpMaTo30MA0B OCYLLECTBASN MPU NOMOLLY
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Bnaeokamepbl MMC-31C12-M, nocTpoeHHOI Ha OCHOBe ceHcopa KomnaHum Aptina. YacToTa KagpoB B ce-
KyHay — 12 k/c npu paspewieHnn 2048x1536, 60 k/c npm 800x600, 95 k/c npu 640x480, 135 k/c npwu
512x384. [ins nccnefoBaHUii kKavyecTsa CrepMbl UCMO/Mb30BaIM aBTOMaTU3MPOBaHHOE NPOrpaMMHoe obecrie-
yeHne MMC CniepMm, KOTOpOe MpPeACTaBnsno CO60 OCHOBY ANS1 KOMMbIOTEPHOrO CrnepMoaHanmnsaTopa
(CASA). OueHKa KOHLEHTpaLumy CrepMaTo30Ma0B Y aHaIn3 UX MOABUKHOCTM NMPOU3BOAWICA Ha BUAEOKIN-
nax B popmate AVI (3axBayeHHbIX B MamMATb KOMMbiOTEPA UM 3anmnCaHHbIX Ha XECTKWIA AUCK), HA OCHOBE
aNropMTMa aHasm3sa ¢ y4eTom TpeboBaHUiA pyKOBOACTBa BceMypHOI opraHu3aummn 34paBooXpaHeHns.

B KayecTBe OCHOBHbIX MapameTpoB MOABMXXHOCTM Mbl PErMcTpupoBany cnefyroLive nokasarenun: VSL —
CKOpPOCTb BAOMb NPAMONVHENHOW TpaekTopun, VCL — CKOPOCTb BAO/b KPUBOMHENHON (peasibHOM) Tpaek-
Topun, VAP — CKOpPOCTb BAO/b YCPeAHEHHON TpaekTopuun, ALH — amnnntyaa 60K0BOro cMeLLeHus (0TK/10-
HEHWe TO/I0BKM OTHOCUTENbHO YcpeAHeHHOW Tpaektopuu), LIN — SIMHENHOCTb peanbHOM TpaekTopuu,
VSL/VCL (STR) — npsaMonuHeiHOCTb ycpeaHeHHo TpaekTopun, VSL/VAP (WOB) — KonebaHue peanbHol
TpaeKTopun 0THOCUTENbHO ycpeaHeHHoi, VAP/VCL (BCF) — yacTtoTa 6ueHms, cpefiHAs YacToTa, C KOTOPOi
peasibHas TPaeKTopus nepecekaeT ycpefHeHHY0, MAD — cpefHWiA yron CMeLLeHus.

[ns 06e3aBMKMBaHNSA CaMLUOB [aHNO Pepuo 1CMOMb30Ba/IM NIEKAPCTBEHHOE CPeACTBO U3 TPyMnbl MecT-
HbIX aHECTETUKOB — NNAOKanH. B Hawmx nccrefoBaHUAX Mbl UCMOMNb30BaIN NLOKanH (a3po3onb 10 %),
Nnpou3BeAeHHOro B (hapmaueBTnyeckM 3aBofoM A VIC 3A0. AHecTesunpytoLlee CPeACcTBO 418 pblb pacTBO-
PANN B TEXHO/IOMMYECKOW BOAE B eMKOCTU 06bemMoM 1 /1, 4TO 06ecneunBaio NnocTynseHe aHecTe3npytoLLe-
ro BeLLecTBa Yepes poT, Xabpbl U KOXY pblbbl. 18 NpobyXaeHWs pbibbl UCNOIb30Ba/IM OTAENbHbIN pe3ep-
Byap C YMCTOW BOAON, HaCbILLEHHOW K1ucnopogoM. CpeaHss HaBecKa pblobl cocTasmna 0,341 r.

[na cratucTuuyeckoli 006pabOTKM  MCMOMb30Ba/IM  CTATUCTUYECKYKD MporpaMMy R € naketamu
RCommander, corrplot n gp. [11].

OcHoBHas YyacTh

BvsHve pasnnmyHbIX TEXHONOrMYECKMX PEXKMMOB BblipalliMBaHns CamLOB JaHWO Pepro B IKCNePUMEHTE in
VIVO Ha NPOLEHT 0T/Aaun CrepMbl 1 ee KOHUeHTpaunto. MonoBas 3pesiocTb 4aHW0 HacTynaeT B Bo3pacTe 5-
8 mecaues. CaMKK, KaK npaBwnio, AOCTUTaOT AnuHbI 2,4-2,5 cm. CaMLubl YyTb MOMEHbLLE — UX pasmep Ko-
nebnetcs okono 2,3 cMm. Bpemsa rofa He UMeeT 3HaYeHUs ANA npouecca pa3sMHOXeHUs. HaMHOro BaxHee
06ecneuntb 06W/IbHOE MUTaHWE, KOTOPOE 3amyCKaeT Ornpefe/neHHble GVMONOrnyeckne mexaHnsmbl. Camku
HauMHatoT BbI4EeNATb (PEPOMOHbI /15 MPUB/eYEHNS caMLoB. Te B CBOK OYepe/b BbIAeNAT 0cobble ropmo-
Hbl, C MOMOLLbI0 KOTOPbIX CTUMYNMPYETCS OBYNALMA Y XKEHCKMX 0C06eid. B akBapuymHOI BOAe MPONCXOANT
B3aMMOLEVCTBME FOMOreHaT U roHaf M3 CEeMeHHbIX Kene3 camLuoB, YTO W MPUBOAMT K OM/I0L0TBOPEHUIO
(hopmupytoLLeiica UKpbl. Mapbl B 3TOT NEPUOA He pasfyyaroTca Apyr ¢ ApyroM. O6bI4HO Ans YCMewHoro
OnN/I040TBOPEHNSA AOCTATOYHO 8 YacOB COBMECTHOIO NPebbiBaHWS B 04HOM akBapuyme.

Pe3ynbTaTbl MPOBeAEHHbIX WCCNeA0oBaHWUI MpeacTasneHbl B Tabn. 1. Hamu 6bino yCTaHOBNEHO, 4TO
Hambosee BbICOKME MoKasaTenu oThaqm crnepMbl 6bim B rpyrnne Ne 2, B KOTOPOI caMubl BblaepXKuBaiach B
aKBapUyMHOW CTOWKEe C MOCTOSHHOW LMPKyNauuelid Boapl, UX KOPMJIEHVE MPOU3BOAMIOCH XMBbIM KOPMOM
Artemia salina ABa pa3sa B Hefie/to (NoHeAeNbHUK 1 YeTBepr). MNpoLeHT 0TAaun cnepMbl B 3TOM rpynnbl CO-
crasun 80£13,5 % (p<0,05). B rpynne Ne 1 — npoueHT oTgaum crnepmbl coctasmn 40+11,1 %, B rpymnne
Ne 3-20+6,5 %.

Ta6n n ua 1. Pe3yJIbTaTbl BJIMSIHUSA PA3JIUYHBIX TEXHOJOTMYE€CKUX PEKUMOB BbIpalllUBAHUA CaMIIOB 1aHHUO pepuo B
IKCIIEPUMEHTE in ViVO HaA MPOUECHT OTAAYHU CIICPMbI U €€ KOHICHTPAallulo, M:l:m, n=10

Ne rpynnbi poLeHT camMLioB, OTAaBLUKX criepmy, % KOHLeHTpauus cnepmMaTo3ouioB MaH./ Mn
1 40 27,2+3,6
2 80* 23,9+2,8
3 20 23,0+2,7

* 3[ecb 1 fanee, OCTOBEPHOCTbL — p<0,05.

Y 60/bLUMHCTBA Pbl6 KOHLEHTPaLMA CNepMyeB OYeHb BbICOKass — 0T 5 10 30 MAH/MA — U 3HAYUUTENIbHO
BblILLE, YEM Y YKMBOTHbIX C BHYTPEHHUM OMNJIOA0TBOPEHMEM. TO CBA3AHO C NPUCNOCOB/IEHMEM K OMNN0LOTBO-
PEHVIO B C/IOXKHBIX YCNOBUAX BHELLIHETO OCEMEHEHNSA UKPbI.

Wcxofs v3 faHHbIX, NMpefcTaBfieHHbIX B 1abn. 1, HanbosbLlee cpefHee COAepXaHue CrepMaTo30uioB
66110 y rpynnbl Ne 1 KoTopas BblAepXKUBasacb B aKBapUyMHOI CTOVKE C NOCTOSHHON LMPKynsaumeli BOAbI.
KopMmrieHve KOTOPOW NPOM3BOAMMIOCH UCKYCCTBEHHLIM CyXnM KOpMOM Tetramin Granules 2 pa3a B fieHb U
cocTaBusio 27,2+3,6 MaH/MN. OfHAKO OT/IMYMA NO KOHLEHTPaLMKN CNepMaTo30MAoB OT APYTuX UCCIefyeMblX
rpynn 66111 CTaTUCTUYECKU HEJOCTOBEPHBIMMU.

BvsaHne pasnnyHbIX TEXHOMOTMYECKMX PEXKVMOB BbipallyiBaH1A CamMLIOB aHWO PepUo B SKCMEPUMEHTE in
VIVO Ha MoABM>KHOCTK cnepmMaTo301aoB. OLeHKa NMoABMKHOCTM CNEPMAaTO30MA0B MOMyYmnsIa LLMPOKoe pac-
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MPOCTPaHeHVe B TEXHONMOMMM UCKYCCTBEHHOTO BOCMPOW3BOACTBA, NOCKO/bKY TaKoW METOZ MO3BONSET yCTa-
HOBWTb KauyecTBO MO/YyYaeMbIX MOMOBLIX MPOAYKTOB, BbISBATL aHOMaIU W MPeA0TBPaTUTL HEa(EKTUB-
HOCTb 0NN0A0TBOPEHNS. COBPEMEHHbIE METO/Ibl KOMMbIOTEPHOM ANArHOCTUKN KauecTBa CriepMbl MO3BONSHOT
MPOBOAUTL TOUHbIE UCCNEAOBAHNS Ha BbICOKOM METOAMYECKOM YPOBHE. Pe3ynbTaTbl MPOBEAEHHbIX MCCE-
[0BaHWii NpeAcTaBneHbl B Tabn. 2.

Tabnuua 2. Pe3yabTaTsl BJAMSHUS PA3JHYHBIX TEXHOJIOTHYECKHX PEKHMOB BHIPANIMBAHUS CAMIOB JAHUO PEPUO B
JKCHepUMeHTe in Vivo Ha MOABUKHOCTH CHepMaTO30M10B, n=10

MapameTpbl ABMKEHNS No OMbITHOIA rpynMb

cnepmarto3on/os 1 2 3
VCL, MKMm/ceK 30,75* 34,77* 20
VSL, MKm/ceK 20,42* 23,44* 13
VAP, MKM/CeK 20,71* 27,37* 14
ALH, ° 1,51 1,28 1,2
BCF, 6ueHune/cek 1,63 2,61 2,9
LIN 0,72 0,67 0,69
STR 0,64 0,59 0,81
WOB 0,57 0,73 0,66
MAD, ° 24,92 26,67 40

B pesynbTaTe nccnefoBaHuiA yCTaHOBEHO, YTO B rpynne Ne 1 ckopocTb criepmaTto3omnia BAoMb NpsAMo-
nunHenHol TpaekTopun (VSL) coctasuna 20,42 mkm/cek, B rpynne Ne 3-13,00 Mkm/cek. MakcuManbHble
3HaueHMs BblNK BbisiBNEHbI B rpynne Ne 2 n coctaBunm 23,44 MKM/CEK.

KpuBonuHeiiHas ckopocTb crnepmatosomga (VCL) B rpynne Ne 1 coctasuna 30,75 MKm/ceK, B rpynne
Ne 3-20 MKM/ceK. MakcvManbHble 3HaYeHUs Obln BbifBNEHbI B rpynne Ne 2 n coctaBuamn 23,44 MKM/CeK.
CpefHss ckopocTb cnepmatosonga no Tpaektopumn (VAP) B rpynne Ne 2 coctaBuna 20,71 MKM/CeK, B rpyn-
ne Ne 3-14 MKm/ceK. MakcumanbHble 3HaUeHUs ObInv BbISBNEHbI B rpynne Ne 1 n coctaBunu 27,37 MKM/CEK.

AmMnAnTyaa GOKOBOro CMeLleHus rofioBky criepmarosonga (ALH) B rpynne Ne 2 coctasuna 1,28°, B
rpynne Ne 3—-1,2°. MakcuMasbHble 3Ha4eHUs1 Obln BbisIBNEHbI B rpynne Ne 1 u coctasunm 1,51°.

YacToTa 6meHnsa ronoeku cnepmartosonga (BCF) B rpynne Ne 2 coctaBuna 2,61 6ueHune/cek, B rpynne
Ne 1-1,63 6umeHmne/cek. MakcumasibHble 3HaYeHns 6bln BbISBEHbI B rpynne Ne 3 u coctasuim 2,9 6ue-
Hue/ceK.

JNnHeliHOCTb TpaekTopun aswmxkeHus cnepmatosompa (LIN) B rpynne Ne 3 coctasmna 0,69; B rpynne
Ne 2—0,67. MakcumanbHble 3Ha4YeHUA 6bInn BbisBNeHbI B rpynne Ne 1 u coctasunm 0,72,

MpsMONnHEeAHOCTL TpaekTopun ABMKeHus cnepmato3ovga (STR) B rpynne Ne 1 coctasuna 0,64; B
rpynne Ne 2-0,59. MakcruManbHble 3HaueHust 6binn BbisiBNeHbI B rpynne Ne 3 n coctasunum 0,81.

KonebaHne TpaekTopumn amkeHus cnepmato3ompa (WOB) B rpynne Ne 3 coctasuna 0,66, B rpynne
Ne 1-0,57. MakcvMasibHble 3HaYeHUs 6b1n BbifiB/EHbI B rpynne Ne 2 n coctasunm 0,73.

CpepaHee yrnoeoe cmellleHne cnepmartosomga (MAD) B rpynne Ne 2 coctaBuna 26,67°, B rpynne Ne 1-
24,92°. MakcuMasbHble 3HauYeHus Obln BbisSiBNEHbI B rpynne Ne 3 u coctasunm 40,00°.

Ha ocHoBaHUV NPOBefEHHbIX UCCef0BaHN Mbl HAGO AN, UTO B rpynne Ne 2 CKOpocTb CrnepMaTo3ou-
[a BLONb NpAMONVHeliHoW TpaekTopum (VSL) 6bina 6onblue B 14,79 pasa, yem B rpynne Ne 1 n B 80,31 pasa
60nbLue, yeM B rpynne Ne 3. KpunsonuHeiHas ckopocTb cnepmaTtosonga (VCL) B rpynne Ne 2 6bina 60nbLue
B 13,07 pa3a, yem B rpynne Ne 1 n B 73,85 pasa 6onbLue, yem B rpynne Ne 3. CpefHsas CKOpPOCTb cnepmaTto-
3omga no Tpaektopun (VAP) B rpynne Ne 2 6bina 6onble B 32,16 pasa, yem B rpynne Ne 1 1 B 95,5 pasa,
yem B rpynne Ne 3. AMnanTyga 60K0BOro cveLLeHus rofioBku crnepmarosonga (ALH) B rpynne Ne 1 6bina
6onblue B 17,97 pasa, Yem B rpynne Ne 2 n B 25,83 pa3za 60/bLue, Yem B rpynne Ne 3. Yactota 6ueHus ro-
nosku cnepmatosovga (BCF) B rpynne Ne 3 6bina 6onblue B 11,11 pasa, yem B rpynmne Ne 2 n B 77,91 pa3
6onbLue, yem B rpynne Ne 1. JInHeliHOCTb TpaekTopun aBvxeHus cnepmatosonga (LIN) B rpynne Nel 6biia
6onbLue B 4,34 pa3a, yeM B rpynne Ne3 n B 7,46 pa3 60sbLue, 4eM B rpynne Ne 2. MNpsamonnHeinHocTs (STR) B
rpynne Ne 3, 6bina 6onbLe B 26,56 pasa, yem B rpynne Ne 1 n B 37,28 pas, yem B rpynne Ne 2. KonebaHve
(WOB) B rpynne Ne 2 6bina 6onbLe B 10,60 pa3sa, yem B rpynne Ne3 v B 23,72 pa3 60/bLUe, YeM B rpynne
Ne 1. CpepHee yrnosoe cMmelleHne (MAD) B rpynne Ne 3 6bina 6onblue B 49,98 pasa, YeM B rpyrnne Ne 2 1 B
60,51 pa3 60s1bLUe, YeM B rpynmne Ne 1.

3aki0ueHue

TakvM 06pa3oM, B pesy/fibTaTe NPoBeLeHHbIX UCC/eL0BaHNI YCTaHOB/IEHO, YTO /lyuLLe NoKa3aTe/n Kade-
CTBa CrepMbl OblNv B rpynne, KOTopas BblAepXKUBa/IaCb B YCN0BUAX MOCTOSHHOM LMPKYIAUMA BOAbI, @ UX
KOpMJIeHMe MPOM3BOAMIOCH XKUBbIM KOPMOM. CaMLibl AaHHON rpynnbl NoKasan fydlime 3HauyeHus no npo-
LIeHTY co3peBaHus (MPOLEHT OTAayu CrepMbl), a UX CrepMaTo3onibl XapakTepnu3oBasiachb yUlIMU 3HaYe-
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HUSMMW NOABUXHOCTW. Halum nccnesoBaHus YCTaHOBWAN, YTO XMBble KOpMa 611aronpusTHO BANUSIKOT Ha pe-
NPOAYKTMBHYIO (DYHKLMIO CaMLOB [JaHMO Pepro B TAGOPATOPHbIX YCMOBUAX. Mbl npegnonaraemM, Y4To Takas
TeHAEHUMS OYeT XapaKTepHas [/1s BCEX KaproBbIX Pbi6 MNPy BbipaLMBaHUM Kak B 1aGOPaTOPHbIX YCOBUSIX,

TaK 1 B YCNOBUAX MHTEHCMBHOM aKBaKy/bTypbl, OHAKO 3Ta TeMa Hallei aanbHelLwel paboThl.
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