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Pa3Butne ceMeHHUKOB U onnoaoTBopPAEeMOCTb

[LDxoH lMaynu, mexdyHapoOHbIl MeHedexep AsuazeH

OnTumanbHoe pasBUTUE CEMEHHWKOB SBMNSETCA  KPUTUYECKUM  Ans
OOCTMXEHUST U MoagepkaHusi YpoBHA OMNMoAoTBOPSEMOCTM B cTage. JTa
cTaTbs UMEET Lenblo onMcaTb nocnegoBaTenbHOCTb Pa3BUTUS CEMEHHUKOB U
OCHOBaHa Ha pasynbTaTax BHYTPEHHUX UChblITaHUn Aviagen, NPOBOANMBIX A11S
CpaBHEHMWSA C NoNeBbIMM NokasaTensmMu.

BctynneHue

Pasmep ceMeHHUKOB MMEET NpsiMOe OTHOLLEHMWE K OMNSIO4OTBOPSIEMOCTH, Koraa
HM3Kas ONIOAOTBOPSIEMOCTb CBfI3aHa C MarblM pPasMepoM CEMEHHUKOB.
MoaToMy BakHO, YTOObI TEXHONOrMSA NMPOW3BOACTBA HW Ha OAHOW CTaauu He
npensTcTBOBana WX pasBuTUio. Ecnn uUenbl TEXHONOrMM BbipallMBaHWS
NeTyxoB $IBNSIETCS1 pasBUTUE 300POBbIX CEMEHHUKOB, TO BaXHO HaydMTbCs
MOHMMaTb KPUTUYECKME NEPUOAbI UX Pa3BUTUSA. DTa cTaTbsa npeanaraeT obLuee
onvcaHve pasBUTUS CEMEHHWUKOB B TEYEHWM XNU3HU NeTyxa.

Pa3Butmne ceMeHHUKOB MO BPEMEHU

2-15 Hepenb

Mexgy BospactoM 2 U 12 Hegenb pasBUTUE CEMEHHWKOB MPOUCXOAUT, B
OCHOBHOM, Ha KIeTOYHOM YpOBHe. B TedeHum aToro nepmoga dusmnyeckoe
pasBUTUE CEMEHHMKOB HE3HA4YUTENbHO, HO MNpU 3TOM MNPOUCXOLAUT BaXHOEe
penexve KIETOK cepTonu, KOoTOpble onpegensoT noteHuman
OMNNIOAOTBOPSEMOCTU neTyxa. B TedyeHun nepBbIX OecATM Hedenb nocne
BblBOAA, Macca CEMEHHMKOB HEMHOIO yBenMuYnBaeTcst (OT HECKOSbKUX MI 4O
60-100 wmr), HO KONMMYECTBO KNETOK cepTonu yeBenuyueaetcsa go 100
MunnmnoHoB. KneTkn ceptonu obecneunBaloT nogaepxaHme U nutaHve aAns
pa3BuBatoLLLENCS CriepMbl, U1 CNOCOOHOCTb CEMEHHUKOB MPON3BOAUTL CnepMy
TECHO CBSI3aHO C KOJIMYECTBOM KIIETOK CEepTOSiM, KOTOpble WMMEKTCHA B
cemeHHukax. Ecnn nponsBoacTBO crniepmbl y B3pOCroro netyxa tpebyetca
YBENUUNTb, BaXXHO, 4YTOObLI AeneHMe KNeToK cepTonu npoucxoguno 6es
nomex.

Puc. 1: Macca cemeHHuKkos 8 sospacme 15 Hedesnb (06b14HO okoro 0.52)

A

16-24 Hepenb

lNocne goctmxkeHnsa BospacTta 15 Hegenb, PU3NYECKUIN POCT CEMEHHMKOB
yckopseTtcd. B Bospacte 20 Hegenb, 40 Havyana cBETOCTUMYMSUMA U npu 8-
4acoBOM OCBeLLleHMM Nepuoaa BblpallMBaHUs, Macca CEMEHHUKOB 0ObIYHO
coctasnget 0.5-2r.

(cm. Puc 2).
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Puc 2: CemeHHUKU 8 so3pacme 20 Hederlb

Cneagytownn 3HaAYUTENbHbIN pocTt
CEMEHHMKOB  MNpoucxoaut B Nepuon
nepBbIX Tpex Hegernb nocre Havana
CBETOCTUMYNALMUN. CeeTocTmMynsumns
crnocobcTBeT nornoBomy pasBUTUIO,
Ha4YnHagd Bblpa6aTbIBaHI/Ie rOpMOHOB,
KOTOpble, B CBOK o4epenb, CTUMYNNPYIOT
npon3BoaCTBO ChnepMbl, 4YTO Bbl3blBaeT
3HAYMTENbHbLIN POCT CEMEHHUKOB.

B Bo3pacte 23 Hegenn ceMeHUmKkn 0BbIYHO
nmetoT maccy 12-22r (Puc.3).
CemsnpoBogsiwme npotoku (vas deferens)
Takke pa3BuBaloTcs B 3TOT nepuog (Puc 3).

Puc. 3: CemeHHuKuU 8 so3pacme 23 Hedeslb

25-30 Hepgenb
MnkoBas macca

CEMEeHHNKOB n
npon3BoACTBO ChepMbl HabnogaeTcss B

BO3pacTe 28-30 Hepenb. Poc 4
OEMOHCTPUPYET  CEeMEHHWKM  340pPOBOro
B3pOCroro netyxa B Bo3pacTe 35 Heaenb.
CeMeHHMKU uMelT Maccy 43r ¢ Xopowo
pa3BUTLIMU CEMSINMPOBOASLLMMU NPOTOKaAMM
(bernoBatoro uBeTa), WMEKT 340POBYIO
CUCTEMY COCYdOB, MNOJalWMX KPOBb K

CEeMEHHMKaM, W, KpomMe TOro, WuMelT
300POBbIN KPEMOBbBIN LIBET.

Puc 4: CemeHHUKuU 300p08020 remyxa 8 gospacme
35 Hedernb

Mocne pocTmxkeHuns Bo3pacrta 35 Hegenb
Mocne pocTwxkeHna Bo3pacta 35 Hepenb
NPOUCXOOUT  €CTEeCTBEHHOE  YMEHbLUeHue
pasmepa CEMEHHMKOB n CHWXeHMne
npou3BoACTBa CnepMbl, a Takke HaynmHaeTcs
CHWKeHMe onnopoTeBopsiemocTn.  OpHako,
TEXHOSMOMMs MPOU3BOACTBA B STOT Nepuog
MOXET MMETb 3Ha4MTenbHOe BIMSHWE Ha
CKOPOCTb  CHWXXEHWs]  OnnodoTBOPSEMOCTH.
OcobeHHO BaxHbIM B Nepuwog nocne nvka
NPOAYKTMBHOCTM  SBMSIETCA  NoAdepaHue
XMBOM Macchl U obwen umsmdeckon opmbl
netyxa, Yto obecneunT 3amearnieHme CKopocTu
nageHunsi onnogoTBOPSEMOCTMU.

Puc. 5: Peespeccupyroujue ceMeHHUKU

Puc. 5
perpeccuio cemeHHUKoB. Cnegyet obpaTutb
BHMMaHWe Ha yxydleHue KpoBOCHabXeHus,
cepb||7| uBetT CeMeHHUKOB W1 Un3MeHeHune

JEeMOHCTpupyeT TUMNYHYHO

useta u
NPOTOKOB.

pa3Mepa cemMABbIBOOALLNX

Mpu_yxyaweHUU TEXHOMOrMu npucxoaut
perpeccus neTyxos.

B nonesbix ycroBusiX NeTyxu 3adyactyo nmbo
npeBbIalT HOPMY KMBOW Macchl, 1Mbo
2
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HaxoOATCs HWbKE HOPMAaTUBHOM XXUBOW Maccehbl.
OTO, B OCHOBHOM, SIBMSIETCS1 pe3ynbTaTom
HENpPaBWIMTbHOrO PAa3AeNibHOr0 KOPMIIEHUS MO
nony v HeyaoBNETBOPUTENBLHON TEXHOMOMMN.
BonbwnHCTBO Npobnem BO3HMKAKOT B MEpPUOL
OT Havana cnapvBaHus (23 Hegenb) 00
chmanyeckoro cospeBaHMs B BO3pacTe OKOMO
30 Hepenb 1 OObLIMHO NPUBOAAT K YXYyALLIEHMIO
pasBUTUSI  CEMEHHWKOB U CHWXEHUIO
onnogoTeopseMocTM.  Hepokopm  meTyxoB
nocre nuvka NpoayKTUBHOCTU ABMSIETCA OOHOWN
Takom 4acTto BcTpevarwencsa npobnemon,
KoTopasi CHwxaeT dusmyeckylo  opmy
netyxa, pa3mep CEMEHHUKOB "
onnoaTBopsieMocTb.  [lepuogbl  Hegokopma,
cregylolime 3a nepvogamn nepekopMa Takke
UMeloT  oTpuuaTenbHoe  BMAMSHWE  Ha
cdumanonoruyeckoe pasBuTne passuTne
netyxa, npuyem, aty npobrnemy HeBO3MOXHO
BbISIBUTb MPOCTbIM  (PU3NYECKUM OCMOTPOM
nTULbI.

[aHHble Huke ObinM B3ATbl B CcTage B
Bo3pacte 35 Hegenb C NTUUEN pPasnUYHOMN
cTeneHn obmyckyneHHocTn. lMetyx 1 umeet
HU3KYI0 OOMYCKYINEHHOCTb, NeTyx 2 BblOpaH,
KaK 300pOBbI aKTMBHbIN NeTyX 1 neTyx 3 Obin
BblOpaH, Kak netyx C  u30bITOYHON
obmyckyneHHocTblo  (cMm.  Puc.6). >Kusas
Macca Tpex NeTyxOB MpUBOAMTCHA B Tabnuue
HWXXE BMECTe C MacCoW CEMEHHUKOB (CM.
Takke Puc 7).

Tabnuua 1: >Kueasi macca u mMacca CeMEeHHUKO8
nemyxa ¢ HuU3kol obmyckyneHHocmbio (lemyx 1),
300pogoeo akmusHozo nemyxa ([lemyx 2) u
nemyxa ¢ U36bIMOYHOU  OBMYCKYNEHHOCMbIO
(Memyx 3).

Metyx | Metyx | MeTyx
1 2 3

XKneas macca (r) 3200 | 4850 5350
Macca cemeHHUKOB (r) 27 43 29

Puc. 6: ®omo OemoHCcmpupyem pasfuyHoe
obmyckynueaHue nemyxoe8 6 eo3pacme 35
Hedenib,  BMUSOWEE  Ha  Xusyl  Maccy,

gusudeckyro ¢Gopmy U pasMmep CeMEeHHUKO8
nemyxos.

e |

J

ale'l"? Male2 » Male3
LRY A 2

Puc. 7: CemeHHUKU rnemyxo8 C pasHol
0bmycKyneHHocmbto Ha Puc. 6.

PesynbTatbl ~ OEMOHCTPUPYIT  BIMSIHUE
dusnyeckon dopmbI neTtyxa
(0BMmyCKyNeHHOCTN) Ha pa3Mep CEMEHHUKOB.
[Ba akcTpemanbHbIX npumepa (Netyx 1 u
netyx 3), UMeT HeageKkBaTHOe pasBUTUE
CeMeHHMKOB. Tak Kak pasMep CeMEeHHWUKOB
CBA3aH C NPOU3BOACTBOM CMEPMbl MU
ONIIO4OTBOPSAEMOCTbIO, 3TU MNETYXM WMENU
Obl Ha npakTuke Gonee HU3KYO
0OnNnoaoTBOPSIEMOCTb.

3aknr4yeHue

EcTb oyeBuaHasa cBs3b MexOy XMBOW MaccoWn
neTyxa, mMaccom CEMEHHMKOB "
0nnogoTBOPSEMOCTbIO, crnegoBaTensHoO,
BaXKHO cobnogatb TEXHOMOrMi MeTyxoB Ans
obecneyeHns BGecnpensaTCTBEHHOro pasBUTUSA
CEMEHHMKOB. XOTA OObIYHO KpYyMHble NEeTyxu
UMEIT KPYMHble CEMEHHWUKWN, Y COBPEMEHHbIX
NneTyxoB poaMTENbCKMX (POPM OAHa TOMbLKO
XvMBas Macca He SBRseTCcs eOWHCTBEHHOW
rapaHTuen obecneyeHuns Hauny4wen
OnnogoTBOPAEMOCTMU. Kak Bbino
npeacTaBneHo Bbllle, Tskenble MNeTyxm C
N30bITOYHON  OBMYCKYNEHHOCTBIO  MMEIOT
HeajfekBaTHoe passuTUe CEMEHHMKOB.
OnnogoTBOPEHHOE  MHKYBauMOHHOEe AWML
npou3BoaMTCH B CTafe, UMEIOLUMM aKTUBHYHO
TEXHOMOrMYECKY0 METOAMKY, UCMONb3YIOLLYIO
cnegytowme cnocobbl KOHTPONS:

e KoHTposib 06MyCKyneHHOCTH

e Pa3mep paunoHoB kopMa (CM
HopmaTuBbl poauTenbckoro craga
Ross, noHb 2007) Habnogexne 3a
KOpMrieHnemMm, pasgenbHoe no nony
KOopMIneHue (NeTyxu, kpagyLime Kopm
Y Kyp) 1 pasgada kopma, xvBas macca
(cm HopmatumBbl poguTenbckoro ctaga
Ross, nioHb 2007)

e CooTHoLIEHWe Mpy crnapvBaHun (CM.
PykoBoacTBO Mo cogeprkaHuto
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poamnTenbckoro ctaga Ross, mapt
2006; MNaea 2 — TexHonorua nepeg
Ha4anom ANLEeKagKkmn)

e OpHOPOAHOCTbL NETYX0OB B cTage (CMm.
PykoBOoACTBO MO coaepKkaHmto
poaunTenbckoro ctaga Ross, mapt
2006; Masbl 2 1 3 - TexHonorus nepeg
Havanowm siMueknaakm n TexHonorus
ANUEeKnaaKkn)

o Pa3amep knoaku, BNaXHOCTb 1 LBET

e LlBeT «nnua»

TexHonornsa netyxoB Ans obecnedyeHus
ONTUMAarnbHOIO pPas3BUTUS CEMEHHUKOB U
onsI0g0TBOPSEMOCTH HayMHaeTcs B
paHHeM Bo3pacTe, W nNpoAoskaeTca B
TEYEeHUN BCEWN XKM3HU MNeTyxa. TexHonoruns
0O Havana CBETOCTUMYNSAUMW BaxHa Ond
nopaepxaHms KIeTO4YHOro pasBuUTuA
CeMeHHuKoB. B TeuyeHun aToro nepuoaa,
HecMoTpa Ha Hebonblon duUandecknn
POCT CEMEHHUKOB, MNPOCXOAUT BaXKHbIN
npotecc aeneHus KIeTOK,
obecneymBarOLLMX NPON3BOACTBO CNEPMbI.

Mocne cBeTtocTUMynsUuK  umsndeckoe
pasBuTNE CEMEHHUKOB OoNiee 3HauYnTENbHO
no mMepe MNONoBOro CO3peBaHUs NTUUbl U
Hayana npousBoAcTBa crnepmbl. B aToT
nepuog TEXHOMOrMsl MeTyxXoB KPUTUYECKN
Ba)XHa Aansa obecneyeHust MakcumanbHOMN
onniogoTeopsiemoctn. [NukoBoe pasButue
CEMEHHUKOB U MNPOM3BOACTBO CrMepMbl
pocturaetca B Bo3pacTte 28-30 Hepenb.

Nocne nuka pasMep CEMEHHUKOB U
npon3BoacTBoO crnepmbl COKpallarTcA
€CTeCTBEHHbIM o6pa30M; npu 3TOM,
CKOPOCTb CoKpaLlieHunda MO>XXHO

perynupoBaTbb C MOMOLLBIO TEXHOMNOMNM.
MNopaepxxaHue dumsndeckon hbopMbl NeTyxa
M €ero >XMBOW MacCbl B MOCNE-NMMKOBbLIN
nepmon ocobeHHo BaXHO, ecnn TpebyeTcs
MWHUMASTbHMO CHU3UTb nageHue
onnoaoTBopsieMocTn y 6Gonee B3poChbIX
NeTyxoB.

KnioyeBble cTaaun pa3BuTUS CEeMEeHHUKOB

e B Bospacte 2-15 Hepenb passutue

Macca ceMeHHUKOB (r)

TpuHeagenn nocne Ha4vana
CBETOCTUMYIALNN.
e [lnkoBoe pasBuntne CcemMeHHUKOB B

Bo3pacTe 28-30 Hegenb

e [locne 35 Hepenb NpoOnNCXoauT
€CTECTBEHHOE  CHWXeHne pa3smepa
CEMEHHMKOB W Ha4yMHaeTcsa HeomnnoA,.
CkopocTtb CHVXKEHMS
OnnoAO0TBOPSAEMOCTH pacTteT npwm
HeageKkBaTHOW TEXHOMOMMN.

Puc. 8: Pazsumue ceMeHHUKO8
Kommernmapuu/3amedaHusi
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35wen (xopowan dopra)  35wea(nerkneryx)  35wea(mx. neryx)

)

BospacTt

Macca ceMeHHUKOB BblpaXaeTTcs B rpaMmmax
3a napy.

PasHnua wmexgy neBbiM UM npaBbiM
CEMEHHMKaMM BO BpPeEMSA ucnbiTaHWA Obina
mMeHee 2r.

Ons nony4yeHuns JOMNONHNTENBHOWN
nHopmaumm CM. HopmaTtuBsbl
poAnTenbLCKOro cTrapa Ross 7]
PykoBoacTtBo no coaepKaHuto

poauTenbckoro ctaga Ross.

Gnazodapum Acbpuky ®epHaHOe3,
eemepuHapa KomnaHuu Aviagen u Toma
MakKeH3u, rpou3eo0cmeeHHO20

MeHedxepa rnpa-rnpapodumeribckoeo cmada
Aviagen 3a ux rnomowb 8 nodzomoske
amoeo memepuarna.

CEMEHHMKOB nponcxogut, B OCHOBHOM, Aviagen Ltd Aviagen Inc
Ha KIEeTOYHOM YPOBHE U (huUsnyeckoe Newbridge, Midlothian, Cummings Research Park,
pa3BuTUE HE3HAYUTENBHO. Slf:lc—)iﬂZ:n?jSLZJk 5015 Bridl_f%rgstc))rsivasl—kmtsville,
* [locne Bf)3paCTa 15 HeAenbL Tel: +44 (0)131 333 1056 Tel: +1 256 890 3800
U3N4ECcKMA  POCT  CEMEHHMNKOB Fax: +44 (0)131 333 3296 Fax: +1 256 890 3919
YCKOPSIETCA. infoworldwide@aviagen.com info@aviagen.com
e [anbHenwun  3HAYMUTENbHbIA  POCT www.aviagen.com
CEMEHHUKOB HacTynaeT B MepBble
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