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AppukaHckuli Knapuesbili com —00UH U3 Haubosiee nepcrneKMuBHbIX U KOMMepYecKU UeHHbIX 06bekmos mupo-
goli uHOycmpuaneHol aKeaKynbmMypel. B ycnosusax uckyccmeeHHo20 passedeHus npedcmasumesnu 5mozo sudod ympa-
4yusarom crnocobHoCmMb K ecmecmeseHHOMY Hepecmy, MOCKOsbKY hakmopel, UHOYUUpyrouwue pagumue 20HA0 U co3pe-
80HUE 10/108bIX MPOOYKMO8 8 ecmecmeeHHoU cpede ux 0bumaHuA npu UCKycCMeeHHOM pa3gedeHuu omcymcmayrom.
Bocrnipoussodcmeo npedcmasumeseli 3mo2o 8uda 8 yca08uax UHOYCmMpuasabHOU GK8AKYAbMypbl OCyu,ecmensemcs 3a
cyem 20pMOHANbHO UHOYUUPOBAHHO20 Hepecma. Camubl KAapueso20 COMd 8 pernpodyKmusHOM fpouecce noscemecm-
HO UCnosnb3ytomcsa 00HOKPAMHO, MOCKOAbKY CAEpMYy Om HUX MOMCHO MOay4UMb MOsbKO MpU XUpypaudecKom u3ese-
YeHUU U nocnedyrouem OucrnepauposaHuu ceMeHHUKos. a1 nossluweHuUa sghpekmusHocmu cenekyuoHHol pabomel
aKMyasnbHO MHO20KPAMHOE UCMO0/16308aHUE 2eHEMUYECKU UeHHbIX CaMU08, U HaWU Uccined08aHUA NoC8AWEHbI pewe-
Huto smol npobnaemel. Llenb pabomel - 8b1A8UMb 803MOXHOCMb PENAPAMUBHO20 MPOYECCa Mpu YacmuyHoU pesekyuu
CEMEHHUKO8 aPUKAHCKO20 K/AapUeso20 COMd. 300a4U 8KAOYAAU: MPUHCUIHEHHOE XUpypau4yecKoe usesneyeHue 20Ha0
Yy UHMOKMHbIX CaMy08 8 8o3pacme 6, 12, 24 mecayes; Yacmu4Hyro pe3ekyuto CeMEHHUKO8 C HaM0MeHUEM au2amypel;
uccnedosaHue ocobeHHocmell peceHepayuu ceMeHHUKO8. bbla0 MOKAasaHo, Ymo npu nposedeHuUU Yacmu4Hol pesekyuu
CeMeHHUKO08 y Kiapuegozo coma obHapyxcusaemcsa crnocobHocme smozo 8uda pelb K opeaHomurnu4yeckol peceHepayuu
20HAO0. BbissneHHbIl heHoOMeH omKpbigaem rnepcrieKmugsl HEOOHOKPAMHO20 UCM0Ab3080HUA 2eHemMUYecKU UeHHbIX
camu08 8 cenekyUoOHHOM npoyecce. Bckpeimue camyos crycms 200 rnocsae Yyacmu4vHol pe3eKyuu 20Ha0 0eMOoHCMpuUpy-
em, Ymo CeMeHHUKU KAapuesozo ComMad 8 meyeHue 2000 pezeHepupytom. B psde ciy4yaes pezeHepayus Hocum acumme-
mpuyHbll xapakmep. BoisgneHHas nomeHYUaAbHAA CrocobHOCMb peeeHepayuu 20HAO pacwupsem cyuecmsyroujue
npedcmasneHUs 0 803MOMCHOCMAX YPAsAeHUA 2eHepamueHbIM MPOUECCOM 8 aK8aKysabmype pblb u 8HOCUM 8K/A0 8
pasgumue meopemu4ecKux 0CHO8 pernpodyKmosoauu.

UccnedoeaHus ebinonHaAnuck npu 2paHmosoli noddepxcke Pocculicko2o ¢poHAa pyHOameHManbHbiIX
uccnedosaHuli, npoekm 18-016000127.

Ha KpyrnoroguyHoe BblpallmBaHue pbibbl B UCKYC-
CTBEHHO CO3aHHON cpeae 0buTaHus - B bacceinHax
WKW YCTAaHOBKAx 3aMKHYTOro BOAOCHAb»KeHuna, xa-
PaKTepPU3YHOLWANACA BbICOKMMM NAOTHOCTAMM NMocaa-
Ku [1, 4-7].

JTa TeXHO/10TUsA He TPebyloT 60/bLUMX NoLWa-
OEWN, He 3aBUCUT OT TeMMepaTypbl BHELWHEN cpeapbl
W BMNOMHE AOCTyNHa Ana Hebonblimx depmepcKnx
XO3ANCTB.

BBepeHue

AKBaKy/nbTypa - BarKHellee HanpasaeHwue,
obecneymBatoliee MNPOAOBOLCTBEHHYIO Hesonac-
HOCTb CTpaHbl. B ycnosuax caHKumii EBpocotosa,
PE3KO COKPATUBLLMX MMNOPT Pbibbl U PbIGHbIX NPO-
OYKTOB, aKTya/lbHOCTb pPasBUTUA OTEeYeCTBEHHOWM
AKBaKy/NbTypbl He BbI3blBAeT COMHeHUNI. Jeduumt
OTEYEeCTBEHHOrO NULEBOro pbibHOro 6enka cocrtas-
naet 1.3 MAH T, U3 HUX A0 caHKUM EBpocotosa 0.6

MJ/IH T MOKPbIBANIOCb MMMOPTHLIMM MOCTaBKamu. Ha
cerogHa npobiema BOCMO/HEHMA 3TOro AeduumTa
CYWeCcTBEHHO ycyrybunacb. OaHMM M3 BapMaHTOB
YCMEeLwHOoro pelleHns Npobiem NpoaoBo/IbCTBEHHO-
ro obecneyeHns HaceneHnn ceexen pbibon aenseT-
€A YCKOPEHHOE pa3BUTUE aKkBaKynbTypbl [1, 2, 3].
MpUCTaNbHOIO BHUMAHWUA 3aCNYKMBAET MH-
OyCTpUanbHas aKBaKy/lbTypa, OPWEHTUPOBaHHan

B uncne Hanbonee NnepcnekTUBHbIX 0OBHEKTOB
WMHAYCTPUANIbHOW aKBaKy/lbTypbl 0coboro BHMMA-
HUA 3aCNyXKMBAeT aPpPUKAHCKUIA KNAPUEBLIN COM.
KnapueBblii com 06/1agaeT BbICOKMM, FTEHETUYECKU
0bycnoBaeHHbIM NoTeHuManom pocta [3, 4, 5]. OH
HapalwmBaeT maccy Tena B 3-4 pasa bbicTpee, yem
TPaAMLMOHHbIE OOBEKTbI OTEYECTBEHHOM aKBaKYy/1b-
Typbl. [POAYKTUBHbIV NOTEHUMAN KAAapUMEBOro coma




B MHAYCTPMANbHbIX CUCTEMAX ELLEe AaNeKo He OCBO-
€H, NOCKO/IbKY B Pa3HbIX TEXHOIOTMYECKMX PEXMMAX
BblPALLMBaHMA 33 LIECTb MECALEB MOMKHO MOJIYYNTb
TOBapHY0 pblby maccoi ot 0.9 go 1.8 Kr, a B Te4eHUne
roga - maccon 3kr (1,6, 7, 8].

NHamBuayanbHo ocobeHHOCTbo adpuKaH-
CKOrO K/IapMeBOro coma ABASETCA yTpaTa cnocob-
HOCTM K eCcTeCTBEHHOMY HepecTy B YC/0BMAX MUC-
KYCCTBEHHOrO pasBeaeHus [4, 5, 6]. Ona nonyyeHun
3penbix NOMOBbIX MPOAYKTOB KJAapMeBOro coma He-
obxogMma ropmoHanbHaa ctumynauma [5, 9]. Ho u
NpPU rOPMOHA/IbHO MHAYLMPOBAHHOM CO3peBaHUM
rOHaz, NosioBble KNETKU M3 HUX eCTECTBEHHbIM My-
Tem He Bblaenatotcs [4, 5, 9]. ns nonyyeHus cnep-
Mbl KNapMEBOro COMa B YC/IOBUSIX UCKYCCTBEHHOIO
pa3BefeHna y CaMLLOB WM3BNEKAlOT CEMEHHMKHM, a
3aTeM OCYLLECTB/IAKT UX XMPYPruyecKoe BCKpPbITUE,
yTObbI BbIAENUTL MOMOBbIE KNeTku [5, 9]. MNMoatomy
Ha NPaAKTMKe CaMLOB WCMO/b3YHT B PENpoOayKLMn
TO/IbKO OAHOKpPATHO. OAHOKpPATHOE UCMO/Ib30BaHKNE
CaMLIOB MCK/HOMAEeT BO3MOMKHOCTb MEPCrneKTUBHO-
r0 MCMNO/SIb30BaHMA FEHETUYECKUN LieHHbIX ocobeli B
HanpaB/IeHHOM CeneKkUMOoHHOM npouecce [4, 5, 9].
Mpw paboTe c KNapueBbIMKU cOMamm b0 BbiABE-
HO, YTO OHW 0612 43a0T XOPOLLO BbIPaXKEHHOW NOTEH-
LuMen pereHepaumm OpraHoB Npu UX NOBPEKOEHUN.
B yacTHOCTW, NpY NOBPEXAEHUM NNABHMUKOB, YCOB,
KOXKHOFO MOKPOBa NPW TPaBMax UK B Cayyae rpmb-
KOBOW UM BakTepuaibHOM MHEKUMM 3TN OpraHbl
6bICcTpO Noasepratotca penapaumm [10, 11, 12].

Lenb paborTbl: nccneaoBaHme penapaTtmMBHO-
ro npoLecca Npm YaCTUYHOM Pe3EeKLUNN CEMEHHNKOB
adpPUKaAHCKOro KMapMeBoro coma.

3apgaum nccnepgosaHuA:

1. MNMpoBeaeHne onepaummn MPUNKNIHEHHOTO
N3BNEYEHUA FOHAA MHTAKTHbIX CaML,OB B BO3pacTe 6,
12, 24 mecaues.

2. YacTMyHaAa peseKkumsa CEMEHHUKOB C Haso-
YKEHUEeM NnraTypbl.

3. VicchepoBaHne ceMeHHUKOB Yyepes rog, no-
cne pesekuum.

4. WccnepoBaHue pa3mMepHO-BECOBbIX MOKa-
3aTenieil roHas, camuoB adpPMKAHCKOrO KAapueBoro
CcoMa Ha GOoHe roOpMOHaNbHOM CTUMYAALUN.

5. UccneposaHune pereHepaumm ropmoHanb-
HO MHAYLIMPOBAHHbIX CEMEHHUKOB.

O6beKTbl U MeToAbl UccnenoBaHUin

WUccnepgoBaHma npoeBoanancb Ha 6ase Jlabo-
paToOpuUM 3KCNEepUMeHTaNbHOW Buonormm u akea-
Ky/NIbTypbl YnbAHOBCKoro FAY. O6beKkTom mccneno-
BaHWA ABNAAUCH CamLbl aPpPUKAHCKOrO KNapmneBoro
coma. B umccnenoBaHUAX MCNOIb30BANUCH UMHTAKT-
Hble, TOPMOHANbHO MWHAYLMPOBAHHbIE CamLbl W
CamLbl C YaCTUYHOM pe3eKLmen ceMeHHUKOB B BO3-

pacTte oT 6 mecaues 40 2 neT.

Ha npepBaputenbHoOm 3Tane mccnenoBaHWUM
Yy MO/104M KNnapmnesoro coma B Bospacte 2.0-2.5 me-
CALLEB YrKe BM3YasbHO MOMKHO PasIMYMUTb CaMLOB U
CaMOK MO CTPOEHUIO yporeHUTaAbHOM nanuabl. Ha
STOM 3Tane CaMuOB OTAENANN OT CAMOK U BbipaLu-
Ba/M oTAenbHo. PasBuTue roHag, vccnefoBanun Ha
nonynauMmM camuoB 6-mecavHoro, 12-mecAvyHoro u
24-mecAYHOro Bo3pacTa.

Kak y»e oTmevanocb, WccnegoBanucb ro-
HaZbl WMHTAKTHbIX WU TOPMOHA/IbHO MHAYLMPOBAH-
HbIX camLUOB. A nccnegoBaHMA roOHad, MHTAKTHbIX
camuoB 6bin paspaboTaH COHBCTBEHHbIV aBTOPCKMI
WMHBA3MBHbIA METOZ, MPUMKM3HEHHOTO M3BNEYEHUA
roHaz, C NOMOLLLbIO XMpypruyeckon onepauuu [5, 9).
MHTaKTHble camMubl BCKPbIBAaAUCb, HA NOBEPXHOCTb
BbIBOAWINCL TOHAZAbl, HA Ka*KAblii M3 CEMEHHMKOB
Ha paccTofHMM 1 cM OT OCHOBaHMA HaKaAblBanacb
nuratypa [5]. OctanbHaa yacTb roHaapl noggepra-
nacb pesekuun. Uccnepgosanacb mopdonorma u pas-
MepPHO-BECOBbIE NOKA3aTeIN FOHAA,

MapannenbHo nNpoBOAUANCE  WUCCNenAoBa-
HWS TOPMOHA/NIbHO WMHAYLMPOBAHHbIX roHag [4, 5,
9]. Ona ocylwlecTBNEHMA FOPMOHANbHOW MHAYKUUK
NPOBOANAW HeAesNbHYK NpeaHepecToBYD MNOAro-
TOBKY, 3aBepLUaBLUYOCA FOPMOHA/IbHOW CTUMYASA-
upmen cospeBaHus roHas [5, 9]. [na ropmoHanbHOM
CTUMYNAUUM ABYKPATHO C MHTepBasom 12 vacos
CHayvana B NONOBMHHOM, @ MOBTOPHO B NOJIHOM A03€e
ncrnonb3osanu cypdaroH (nonmbepuHa auetaT) B
COYETaHMM C IIIOHUIOM, UCMONb3YA Ha Kaxabl 1.0
M cypdaroHa (c cogepaHunem 10 mrr/ mn) 0.2 mn
arnoHunna (50 mr/mn). Ha 1 kr Beca pbibbl BBOANAN 1
MA cypdaroHa 1 5 Mr arnoHUAa. IIIOHUA UCMONb30-
Ba/IM B KA4YeCTBe npenapaTa, NPOoABASIOLEro Y pblb
cefaTMBHbIN 3P EKT.

OrNOHWA - aTUMUYHBINA HENPONENTUK U3 TPyM-
Mbl 3aMeLLEHHbIX 6eH3aMMNA0B, 06/1a4aeT yMmepeH-
HOM HeMponenTUYecKoM aKTUBHOCTbIO. Helponen-
TMYecknin adpdeKT cBs3aH C aHTMAodpamuHeprmye-
CKMM genctameM. B ueHTpasbHON HEPBHOM cUcTeMe
cynbnupua, 610KMpYeT NpemmyLLecTBeHHO Aodamu-
Hepruyeckne peLenTopbl IMMOUYECKOM CUCTEMDI.

CypdaroH ABNAETCA CUHTETUYECKMM aHano-
rOM roHaZOTPONUH-PUANUIMHT TopmoHa (MHPT) - fto-
nmbepunHa. KOHKYpEHTHO CBA3bIBAETCA C peLenTopa-
MW KNETOK nepegHen gonm runodmsa, Bbi3biBas, Kak
n gpyrue aHanorun MHPI, KpaTkoBpemeHHOoe MNoBbl-
LLIeHMe YPOBHSA NOOBbIX TOPMOHOB B KPOBMU.

Yepes 12 yacos nocne NOBTOPHOIO BBEAEHMA
npenapaTta NpPUCTynann K npolenype M3BaeyeHuA
roHag, camuoB A1 uccnefosaHua. ina uccnenosa-
HWS pPa3MepHO-BECOBbIX MOKasaTenel roHagbl ws-
B/IEKA/INCb MOHOCTbBIO, Y OCTa/IbHOM YacTW CamL,0B



NPOU3BOAMIM YACTUYHYIO pe3eKuuto roHag [4, 5,
9]. Ona nssneyeHuns roHag 13 Tena pbibbl y caMmLLOB
BCKPbIBaNX OploWwHyo nonoctb. og Aaelctemem
3rNoHMNa camupl Benun cebs crnokoiHo. CemeHHu-
KM B BPIOLWHON NOMOCTU PAcnofoxKeHbl HeryboKo,
MOSTOMY WX NIerko 6bl10 BbIBECTU HA MOBEPXHOCTD,
He NPUWYKUHAA Bpeda HaM3NeXKallMm opraHam M mx
TPAAMLMOHHOMY PACnoNoXKeHuto. WM3sneyeHHble
CEMEHHUKM U3MEPSN U B3BELIMBAAN. B OCTaNbHbIX
CNly4anx, HANOXKMB NPeLBaAPUTENBHO NINTATYpPY B CaH-
TUMETPE OT OCHOBAHWUS CEMEHHMKA, OCYLLECTBASAN
PEe3EeKLUMI0 OCTaBLUeCs YacTu roHagbl. ObpaboTas
OCTaBWMICA PYHKUMOHANbHBLIN dparMeHT cemeH-
HWKa X/10PrekKCMaMHOM, BO3BPALLAIN €70 Ha MEeCTO
[5, 9]. BptoLwHyo NONOCTb CAMU,OB 3aLLMBAIU XMPYP-
TMYECKMM LUBOM C MCMNO/Mb30BaHMEM paccacblBato-
ueroca matepmana Novosyn® (B.Braun) c wwarom
0.4-0.5 cm. 3awmToe Gptolwko obpabaTbiBann Xi0p-
rekcuamHom. MpoonepupoBaHHbIX CaMLLOB MOMe-
WA Ha 2 Yaca B BAHHOYKM C METUIEHOBLIM CUHUM,
pasBeAeHHbIM M3 pacyeTa 2 ma 1 % meTuneHoBoro
cuHero Ha 10 n Boabl. BaHHOYKM M3 METUIEHOBOM
CUHM MOBTOPSAN €XeLHEBHO B TeYEHWe Henenw.
Mocne 3aBepLUeHMA lIeYEHUA CaMLOB COAEPKaan B
Y3B npu 24 °C.

MOBTOPHYO XMPYPrUYECKYHO OMNepaumio npo-
Boaunu cnycta 6 n 12 mecaues. lMepen, nposeae-
HMEM MOBTOPHbLIX OMepauuin camuam NpPoBOAUN
10-aHeBHYIO NpeLHEPecTOBYO NMOAFOTOBKY, B XoA4e
KOTOpoM TemnepaTypy B 6acceitHax NocTeneHHo
nogHumManu Ao yposHsa 28 °C. 3aTtem ocyllecTsaA-
M TOPMOHANbHO MHAYLMPOBAHHbIV rameToreHes ¢
Ncnosib3oBaHWem cypdaroHa 1 arnoHuna. Yepes 12
4yacoB MNoOC/ie TOPMOHA/IbHOW CTUMYAALMU CaMLOB
BCKPbIBaAWM, U3B/JIEKAN Ha NOBEPXHOCTb CEMEHHU-
KW, M3MEpPSIN, OCYLLECTBAANN OYEepPesHYI pe3eK-
LU0 1 B3BELLMBASIN.

Pe3ynbTaTbl UCCNeA0BaHUMA

MepBasa nonbiTka auvddepeHumaumm nony-
NAUMX O MONOBOM NPUHALNENKHOCTU HamMK Oblna
npeanpuHATa B Bo3pacTte 2 mecaues. CamLOB 1 ca-
MOK anddepeHLMpPoBann BU3yaabHO MO CTPOEHUIO
YPOreHUTaIbHOM NanuAbI.

Mon y pbib reHeTUYecKn AeTEPMUHMPOBAH.
leHbl, onpeaenstoLLMe NosaoBy0 NPUHALIEKHOCTD,
PErNaMeHTUPYIOT pPa3BUTUE MOJIOBbLIX *Kenes, KOTo-
pble NoAAeprKMBALOT onpeaeNieHHbl 6anaHc nono-
BbIX FOPMOHOB. B ¢deHoTMNe BTOPUYHbIE NONOBbIE
NpPU3HaKK 06yCN0BNEHblI COOTBETCTBYHOLLMM FOPMO-
HasibHbIM (GOHOM: MPU NPEBANMPOBAHUM 3CTPOre-
HOB GOPMMPYIOTCA CaMKK, Npu aeduuuTe scTpore-
HOB M NpeobnafaHNN aHLPOreHOB — CaMupl.

Mocne copTUPOBKM CaMUOB OTAENSAN OT ca-
MOK B pa3Hble HaccenHbl U B Aa/ibHeNLLEM BblpaLLm-

Ba/KM npu Temnepatype 24 °C.

BcKpbiTMe camuoB B Bo3pacte 2.0-2.5 meca-
L,eB NMoKasa o, YTO FOHaAbl HAXOAATCA B 3a4aTOYHOM
COCTOAAHMM N HEBOOPYKEHHbIM [/Ta30M HEpPas3NYK-
Mbl. B BOo3pacTe 6 mecALeB roHazbl y FOPMOHANbHO
He MHAYUMPOBaHHbIX CAMLOB BM3yalbHO Pasinyu-
Mbl, [OCTaTOYHO Pa3BWUTbl U COCTABAAKT B AJIMHY
1.5-2.0 cm, a B wnpuHy 0.5-0.8 cm (puc. 1, 2). Bec
roHag, Haxo4AnACA B NPAMON 3aBMCMMOCTM OT Macchbl
pbI6bl. CEMEeHHMKM adpPUKAHCKOTO KAapueBoro coma
napHble, NoAPA3AENAOWMECA HA NEBBIA W NPaBbIA.
[oHagbl CUMMETPUYHbI, HO Yy pAga ocobelt nNpasbii
ceMeHHUK 6onee pa3suT. Mo popme Kaxapll U3 ce-
MEHHWKOB NpPeacTaBasa cObON CUIbHO BbITAHYTOE
naockoe 6060BMAHOE TEN0, KOTOPOE M3-3a HAIMYNA
Ha BHELUHEW NOBEPXHOCTM KaXKA0ro N3 CEMEHHMKOB
BbICTYMOB W BMagMH HanomuHano popmoi rpebeHb
netyxa (pwc 2).

CornacHo Teopum leogaksaHa [16] Bce napHble
opraHbl, B TOM YUC/Ie U CEMEHHUKMU, QYHKLMOHaNb-
HO CUMMETPUYHDI, T. €. KaXKAbI U3 HUX BbIMOAHAET
O4HM U Te e PYHKUMK. Y adpMKaHCKOro KnapureBso-
ro COMa CEMEHHUKM LMNpUHOMAHbIe. B cemeHHMKax
3TOro TMMa CeMeHHble KaHa bLibl MPOHM3bIBAOT UX B
Pa3IMYHBIX NAOCKOCTAX BeccuctemHo. Ha nonepey-
HbIX TMCTO/IOTMYECKMUX CPe3ax KaXKAoro u3 ceMeHHU-
KOB MPOCMATPMBAOTCA CTPYKTYPbl HEMpaBU/IbHOMN
dopmbl.

MpWKM3HEHHOE BCKPbITME TOPMOHANIbHO He
WMHOYLMPOBAHHbIX FOA40Ba/bIX CaMLOB MOKa3aso,
YTO WX roHagbl 3a Mnosyrogve npeTepnenun cylle-
CTBEHHOe pa3suTMe. [/IMHA ceMeHHMKOB Koseba-
nacb B npegenax 3.2- 5.7 cm. Y paga camuos bbina
npousBeaeHa NOsHaA pe3eKkuma CeEMeHHUKOoB. [1o-
Jly4eHHble roHabl B3BELLMBaANUCL. Bec ropmoHanb-
HO He MHAYLMPOBAHHbIX CEMEHHMKOB Y rogoBabixX
CaML0B BapbMpoBan B UHTepsane 1.9-2.8 .

BCcKpbITMe camMLOB, [OCTUMLMX BO3pacta 2
NleT, NOKA3ano, YTo UX CEMEHHMKW, MO CPABHEHMUIO
C roZ0Ba/IbIMK CaMLL@MU, MPOAO/IKMUIMN POCT B pas-
MEpPHO-BECOBOM OTHOLWeEHMM (puc 1). Y camuoBs
OBYX1ETOK, KOTOpble He NoABeprasMcb ropMoHab-
HOWM MHAYKUWUW, ANIMHA CEMEHHMKOB B HALUMX YCNO-
BUAX cogepykaHua konebanacb B MHTepBane 4.2-7.6
cm npu wnpuHe 0.7- 2.2 cm.

CMMMeETpUYHbIE MCCefoBaHUA OblanM Npo-
BeAEHbl C TAKMMM }Ke BO3PACTHbIMU rpynmnamm cam-
OB, NOABEPrHYTbIMM Mepes, BCKPpbITMeM BpLOLLIHOM
NONOCTM FOPMOHANIbHON CTUMynAuMK. Bec roHapg
Yy TOPMOHa/IbHO WMHAYLMPOBAHHbIX CaMLOB Tex e
BO3PACTHbIX rPynn nokasas, YTO OHM MO CBOMM Be-
COBbIM XapaKTepUCTUKam B pAae cnyyaes B 2-4 pasa
NpeBbIWanM CEMEHHUKU MHTAKTHbIX CaMLOB (puc.
3), npu 3TOM BapmabenbHOCTb NoKasaTeneln B 3ToM
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Ha cneagytowem sTtane paboTbl uc-
cnepoBanach CnocobHOCTb adpUKaHCKOro
KNapuMeBoro coma K pereHepauuu roHag.
PereHepalus OTKpPbIBAET NEPCrneKTUBbI He-

" OOHOKPATHOTO MCNO/Ib30BaHMA CamMLOB B

- — UH

. pd

Bec ceMeHHUKOE, rp

Puc 1 - Bos3pactHaa pguHamMuKa Maccbl

Mecaubl

Hanpas/IeHHOM CeNeKLMOHHOM MnpoLecce.

M3BecTHO, YTO B OpraHM3me pblb cy-
LLEeCTBYIOT LLeHTPbI pereHepauun. B Hopme
B OpraHun3mMe HenpepbIBHO OCYLLECTBASETCA
dusmnonormyeckan pereHepaumsa, Npu Koto-
POV yTpayeHHbIe KAETKM MOAHOCTbIO 3ame-
LLatoTCA BHOBb 06pa3oBaHHbIMM, B NOHOM
mepe obecneumBas v MUx crneumanmsaumio,

roHaa y y konuyecrso [13, 14, 15]. CnocobHOCTb

WHTaKTHbIX (MH) M ropmonanbHo uHAyumMpoBaHHbiX (M) « busmonormueckoii pereepauum y pbib

camuoB

rpynne 6bina BbICOKOWN W NpeBblwana 50 %. Pesynb-
TaTbl UCCNEeA0BaHMA ANHAMMKM POCTa CEMEHHMKOB
npvBeaeHbl Ha puc. 1.

TakKe 6blnO0 MNOKasaHO, YTO Yy BCex
CaMLLOB MpPOABNAETCA BbIPaXKEHHbIN OTBET Ha
FTOPMOHANbHYIO CTUMYAALMIO, OAHAKO MpPU 3TOM
OTMEeYasncb UHAMBMAYAJSIbHblE OCOBEHHOCTM ero
nposasneHua. Ha dotorpadumax, npuseseHHbIX Ha
puc. 2, oTpaxKeHbl CEMEHHMKU MOYroAoBasbiX U
0eCATUMECAYHbBIX FOPMOHANbHO MHAYLIMPOBAHHbIX
camuos. [puMHATO  cuyuTaTb, 4YTO  MOJIOBOE
CO3pEeBAHNE Y WMHTAKTHbIX CaMLOB K/lapuMeBOro
COMa HacTynaeT B BO3pacTte noaytopa seT. OgHako,
MCNONb3yA TOPMOHAJIbHYIO CTUMYJIALMIO, MOXHO
MHAYUMPOBATb CO3peBaHWe TOHaZ 3HaAYUTEeNIbHO
paHblle, Noay4yeHHble MpPU 3TOM CNepmaTo3onabl
3penble U 061a4at0T XOpoLled ONA0A0TBOPAOLWEN
CNOCOBHOCTLIO.

B  a4ByxneTHem  BO3pacTe  CEeMEHHWKMU
KNapveBOro COMa XOPOLWO Pa3BUTbl U  AatoT
XOPOLUMI OTBET HA TOPMOHAJIbHYO CTUMYAALMIO. B
3TOM BO3pacTe CEMEHHWKWU Noc/ie FOPMOHaNbHOM
CTUMYNALMUK BecaT bonee 23 T, OT Kaxk4oro camua B
3TOT Nepuog, MoXHo nony4mtb 6onee 10 mn cnep-
Mbl (puc. 3).

BO MHOIOM 3aBWMCUT KaK OT COCTOAHMA Ca-
MOrO OpraHM3ma, Tak U OT 3KOJIOTMYECKUX
ycnoBuit cpegbl 0butaHus (abnotmyecknx m 6uo-
TMyeckunx daktopos) [14, 15]. B Hawel paboTte mbl
paccmaTtpmBanu He ¢uU3MONOTMYECKYtO, a pena-
PaTMBHYIO pereHepauuto. PenapaTvBHaa pereHe-
pauusa BbIXOAUT 3a pamKu GU3MONOTUYECKON, ee
MEXaHW3M BK/IOYAeTCA MpPU paspyeHUU KNEeTOK,
TKAHEN WAM OpraHoB NoA AeWCcTBMEM MOBpPeXAa-
tOLMX areHToB UM GakTopoB cpedbl. OHa MoXKeT
6bITb NOMHOM WK HenonHol. MNoa nonHown pere-
Hepauuelt NOHMMAIOT 3aMeLLEHNE NOBPEKAEHHOM
CTPYKTYPbl UAEHTUYHOM, B MOJTHOM COOTBETCTBUM C
yTpayeHHoi. Kak npaBuio, 3T0 BO3MOXKHO Npu co-
XPaAHEHUU HEPBHbIX U COCYAMUCTbIX CTPYKTYp. Mpwm
HEenosHOW pereHepaLmn, KOTOopas BO3HMKaeT B
calyyvae obLWMPHbIX NopaxKeHU, AedeKT Yalle Bce-
ro 3aMeLLLaeTca CoeaNHUTENIbHOM TKaHb!HO.
PasfnMyHble TKaHWM BOCCTaHaAB/AMBAlOTCA C
Pa3/IMYHOM CKOPOCTbIO, NPUHATO CYMTATb, YTO 3MKU-
TENNANbHAA M XKenesucTasn TKaHW BOCCTaHaB/AMBA-
toTcA ObICTPO, @ XpALLEBAA U HEPBHAA A/ CBOEro
BOCCTAaHOBNEHUA TPebyloT ropasno bosblie Bpe-
MeHU. BoccTaHoBAEHME, KaK 1 Nt0bon Apyron npo-
LLecc, 3aBUCUT OT COCTOAHMA OpraHM3ma, Bo3pacTa

Bec camna: 1000 rp ‘ Bec camna:

i / M=R3,6 o /2t05 18-

Bec ceMeHHHMKOB:

Bec cemennukos: 6,0 rp j

a)

Puc. 2 - CeMe@HHUKU FOPMOHANIbHO MHAYLMPOBAHHbIX CAML,0B
a) 8 sBo3pacme 6 mecsyes; 6) 8 sospacme 10 mecAayes

10,8 rp (

Puc 3 - CemeHHUKM rop-
MOHA/IbHO MHAYLUPOBAHHbIX
ABYXJIETHUX CAMLLOB



n GaKTopoB BHeLWHen cpeabl. Y Moa0a4bIX OCO-
6ei npoueccbl pereHepauum nNpoTekatoT bonee
aKTMBHO M BbICTpee, YeM y pbib cTapLiMx BO3-
pactos [13, 15].

B npouecce paboTbl ¢ adppMKAHCKMM Kna-
pYeBbIM COMOM Mbl HEOAHOKPATHO YyberKaa-
JIUCb, YTO Yy 3TOro BUAA Pblb BbICOKAA pereHe-
PaLMOHHAA CNOCOHBHOCTb CBOMCTBEHHA MAABHMU-
KaM, yCam, KOXKHOMY NOKPOBY, @ TaKKe abpam. Fuc. 4 - Mopdonorua roHag nocne opraHOTUNMU-
B 4acCTHOCTW, MpW aspOMOHO3e U rpubkosoii “ECKOW pereHepauum y ropMoHaNbHO He MHAYLMPOBaH-
MHPEKUMM MONHaA pereHepaLma 3TMx opraHos HbIX CaMU0B
Ha PoHe neyeHus 3aHMmana 2-3 Hegenu. Mpu Ny
npoBefeHNM MOJIOCTHLIX ONepaLuin xmpypruye-
CKMI WOB Ha BPIOLIHONM CTOPOHE MO UCTEYEHUM 2
MecALEB NPaKTUYECKN HE OTCAEXKMBANCA.

B HawMx uccnenoBaHUAX Y MHTAKTHbIX
KNapreBbiX COMOB, KOTOpble He MOoABepraanch
FOPMOHANbHOM CTUMYAALLUU, NMPU BCKPLITUM, KaK
npasuno, obHapyKMBaNACb CUMMETPUA CEMEH-
HWKOB. OgHAKO 3Ta 3aKOHOMEPHOCTb He Bceraa
NPoABAANACb Y FOPMOHAIbHO MHAYLIMPOBAHHbIX
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5Cp
Puc. 5 - AcummeTpuyHaa opraHOTUNUYECKan pe-
camuos. [1o pasmepy 1 BeCy NpaBblid M IEBLIN TOP-  reyepaums roHas NOCAe PE3eKLUM CEMEHHUKOB Y rop-

MOHaNbHO UHAYLMPOBaHHbIE CEMEHHWKMN B PANE  moHanbHO MHAYLMPOBAHHBIX CaMLOB (nesbiii M npa-
cnyyaes 6binn He CUMMETPUUHBIL. Kak NPaBUno,  guiii cemeHHMKN)

npaBblii CEMEHHMK NpeBannpoBas B pasmepHo-
BECOBOM OTHOLIEHWUW Haf neBbiM (puc. 4, puc. 5).

Mocne peseKkUMU CEMEHHUKOB WX pereHe-
pauus npoxoauna B psAe CNyvyaeB CMHXPOHHO, a
B pAfe CAy4yaeB aCUMHXPOHHO. OAUH U3 CEMEHHU-
KOB, Kak MpaBW/O, NEBbIM, OTCTaBaa B PasBUTUMN.
OH pereHepupoBas YaCTUYHO, OCTaBasACb yepes 6
MecAUEeB M Yepes rof B ycedyeHHom Buae (puc. 4,
5). B neBOM ceEMEHHMKe He OTMevyasioCb MOJHOM
OpPraHOTUMMYECKOMN pereHepauuun. B atmx caydasx
pPecTUTyuuu, nogpasymeBaBLIel No/sHoe 3amelle-
Hue aedeKTa, He HabaAaNOCh.

OfHako B BONbLIMHCTBE C/y4aeB pereHepu-
pOBaBLIME CEMEHHUKM AEMOHCTPUPOBAAN CUMME-
TPUYHbBIA OTBET Ha FOPMOHA/bHYIO CTUMYNALMNIO,
NPOMNOPLMOHANbHO YBE/IMYMBAACH B Pa3MepHO-Be-
COBOM OTHOLLUEHUM.

AdbpUKaHKMUIA KNapmueBblt com - Tenaontobum-
Bas pbiba, TemnepaTypHbIN GaKTop MrpaeT pella-
lOLLLYtO pO/ib BO BCeX GU3MOIOrMUYECKNX NpoLeccax
npeacraBuTeneit aToro suaa. B tex cnyyasx, koraa
TemnepaTtypa cpegbl 06UTAHWA KNapMeBOro coma
noaaepusanacb Ha yposHe 20 °C, cTaTUCTUYECKU
[OCTOBEPHOr0O YBE/IMYEHUS POCTOBbIX M BECOBbIX
nokasaTtefieli CEMEHHWKOB He OblJ1o OTMEeYeHo.
OueBnAHO, coAeprkaHUe B YCNOBUAX TemnepaTtyp,
BbIXOAMBLUMX 33 Npeaenbl ONTUMYyMa, NPUBOAUIO
K HapyLeHuto GM3MON0rMYECKMX NPOLLECCOB, pery-
JINPYIOLWMX FeHEPaTUBHbIN OOMEH.

MonyyeHHble HamK pe3ynbTaTbl CBUAETE/b-

CTBYIOT, YTO adPUKAHCKUIN KNAapPUEBLIN COM AEMOH-
CTPUPYET BbICOKYIO PEereHepaunoHHY0 Crnocob-
HOCTb. ITOT O6BEKT aKBAKY/NbTYPbl XOPOLLIO nepe-
HOCUT XUPYpPrMyeckne onepauumnm Ha OprOLWHON
NnosiocTU. Y KNapueBoro coma nociae MOMOCTHbIX
onepauuin B TeyeHMe ABYX MecALeB Ha bptolHOoM
CTOPOHE MCYE3al0T BHELWHWE MPOABAEHUA XMPYP-
rmyeckoro wea. Onepaumm No YaCTUYHOWN pe3eK-
LMK MOKasaan, YTO CEMEHHWUKM Yy 3TOro BUAA pbib
Xopowo pereHepupytoT. NMoAHOLEHHOE BOCCTAHOB-
JleHMe CeMeHHWKOB 3aBepLUaeTca B TeYeHMe roaa,
OLHAKO B XOfe pereHepauuun npasblii U NEBbIN ce-
MEHHMKN BOCCTAHAB/IMBAOTCA HE CUMMETPUYHO.
Kak npasusio, npu coxpaHeHUn GYHKLMOHANbHOM
CUMMETPUM BHELLHE CEMEHHWUKM NOC/Ie BOCCTaHOB-
JIEHMA OT/IMYALOTCA MO Pa3MepHO-BECOBbIM Napa-
MeTpam. XopoLlas pereHepaLMoHHaa cnocobHOCTb
CEMEHHMKOB K/1apneBOro cComa no3Bo/ifeT UCMOob-
30BaTb CaMLLOB 3TOr0 BUAA B CE/IEKLMOHHOM Mpo-
Liecce B KayecTBe CNepmMogOHOPOB HEOAHOKPATHO.

Bbisoapbl

1. ToHaabl camLoB apPUKAHCKOTO KNapmneBso-
ro coma uunpongHoro Tmna GyHKLMOHaNbHO CUM-
MeTPUYHbIeE.

2. PocT 1 pa3BuTUE FTOHAZ B NpoLecce noso-
BOIO CO3PEBaHMSA PblObl XapaKTepm3yeTca HapacTa-
towen AMHaMUKOM.

3. AdpPUKAHCKMIN KNapuesblit COM AEMOH-




CTPUPYET XOPOLUY CNOCOBHOCTb K pereHepalmu
roHaz, Nocae UX YacTUYHOM pe3eKLnu.

4. PereHepauma npasoro v 1IeBOro ceMeHHu-
KOB MOXeT NPOoMUCXOAUTb CUMMETPUYHO U acMMMe-
TPUYHO M 3aBMCUT OT PaKTOPOB Cpespbl.

5. PereHepupoBaBLlne CEMEHHUKN AeMOH-
CTPUPOBANN XOPOLUMI OTBET Ha FOPMOHA/IbHYHO
CTUMYNALMIO B TOW }KEe Mepe, YTO U CEMEHHUKMU, He
noaBsepraBLUMeca pe3eKLmn.

6. YuMTbiBaA XOpPOLIYI pereHepauMoHHYH
CNOCOBHOCTb CEMEHHMKOB KNapueBoro coma, cam-
LOB 3TOro BUAA MOMHO UCNONb30BaTb B CeleKLUM-
OHHOM MpoLecce B KayecTBe CNepmMoaoOHOPOB He-
OfHOKpaTHO.
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ORGANOTYPIC REGENERATION OF TESTICLE OF AFRICAN SHARPTOOTH CATFISH
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African sharptooth catfish is one of the most promising and commercially valuable objects of world industrial aquaculture. This species lose the ability
to natural spawning in the conditions of artificial breeding, since factors inducing gonad development and maturation of sexual products in their natural
habitat are absent in case of artificial breeding. Reproduction of this species in the conditions of industrial aquaculture is carried out due to hormonally
induced spawning. Male representatives of sharptooth catfish are used once in the reproductive process, because sperm can be obtained only by surgical
extraction and subsequent dispersal of the testicle. To increase the efficiency of breeding work, multiple use of genetically valuable males is essential, our
studies are devoted to solving this problem. The aim of this study: to identify the possibility of a reparative process with partial resection of the testicle of
African sharptooth catfish. The tasks included: intravital surgical extraction of gonads of intact males aged 6, 12, 24 months; partial resection of testicle with
ligature application; study of testicle regeneration. It was shown that this species has the ability to organotypically regenerate the gonads in case of partial
resection of the testicle. The revealed phenomenon opens the prospects of multiple use of genetically valuable males in the breeding process. The autopsy of
males one year after partial resection of the gonads demonstrates that the testicle of regenerate within a year. In some cases, regeneration is asymmetric.
The revealed potential ability of gonad regeneration expands the possibilities of controlling the generative process of fish aquaculture and contributes to the
development of theoretical foundations of reproductive technology.
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