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BBEAEHUE

TrnamuH, Takke M3BECTHbIN kak BuTamuH B1, aBnsieTcs He3aMeHMbIM BUTAMUHOM,
KOTOprIZ CI'IOCO6CTByeT o6meHy BeLLEeCTB 1 Heobxoamm Ans HOpMarbHOro pocrta

N pa3BUTUA NTULbI. XoTs cny4van D,ed)VILI,I/ITa TUaMUHa BCTpeYaroTCcAa peaKko, BaXxXHO
pacno3HaTb KIMMHN4YeCcKkne npmu3Hakm 1 6bICTp0 pewnTb npo6nemy, 4yTOObI HE 0onyctntb
nagex nTtuubl. ,D,e(*)I/ILl,I/IT TaMmnHa MOXeT ObITb Bbl3BaH TpeMA OCHOBHbIMU (*)aKTOpaMMZ
OTCYTCTBME €ro B paunoHe KOpMIieHnd, I/IHFM6MpOBaHI/Ie a6cop6u,v||/1 TnamMmmnHa nnm
paspyLieHmne MoneKkyrbl. WckntoueHune na paunoHa 00ObIYHO nponcxoanT n3-3a NoriHoro
OTCYTCTBUA BUTaMMNHA B NpeMUKCe N nobaBneHus npemMmnkca B paLnoH. |/|HFI/I6I/IpOBaHMe
8600p6L|,I/IM TNaMnHa MOXET NMPONUCXoanTb N3-3a KNLLEYHbIX 3aboneBaHuii, TOKCMYHOCTHU

amMnponus Unn MMKOTOKCUHOB. Pa3pyLueHne Monekyrbl MOXET MPOUCXOANTb U3-3a P UCYHOK 1, /7035"“:'9 cmadug

(PEepPMEHTOB TaMMHa3bI, MPUCYTCTBYIOLWMX B HEKAYECTBEHHOMN pbiGHOM MykKe (3,6). degpuyuma muamuHa c
60/IbWUM KOJIUYECMBOoM

K necuumTy TMaMuHa MOryT NpUBECTU MHOTUE NpPoGremMbl, OTHOCSILLIMECS K MpoLeccy ropaXeHHbIX TMu,

npon3BoAcTBa KopMa. Herlpanu'leoe XpaHeHne npemMunKkca, cBA3aHHoOe C TemnepaTypon,
BN1aXXHOCTbIO, AJTIUTENTIbHOCTbHO XPaHEHNA U yI'IaKOBKOIZ, sBNsieTcs Hanbonee pacnpoCTpaHEHHbIM
ABNEHNEM. OTcyTCTBI/Ie TnamMunHa B npeMumnkce nnun HenpasuiibHaa npouenypa cMellnBaHu4,
TaKkkKe MOXET NpnBecCTn K ero D,e(bVILI,I/ITy. OueHka kavecTBa KOpMa OOoJnKHa ObITb OCHOBHOW
rlpou.ep,ypoﬁ OnA BblABIIEHUA NOAO3PUTENbHbLIX Clly4aeB, CBA3aHHbIX C HexXBaTKOW BUTAMUHA.

AMMPONMYM - 3TO LUIMPOKO MCMOMb3yEMbIA KOKLMONOCTATMK NN CPEACTBO OT OCTPOro
Kokumuamosa. AMNpPOnuyM no CTPYKTYpe O4EHb MOXOX Ha TMaMWH 1 MOXET NPensTCTBOBaTb
BCacCbIBaHWIO BUTaMMHa B KMLIEYHOM TpakTe. KpomMe Toro, u3BecTHo, 4To amnponuym brnokupyet
dochopnnmpoBaHne BUTaMmMHa, KOTOpbId Heo6xoamM Anst NPaBUITbHOrO PYHKLUMOHUPOBaHWS (4).

Ha ycBosieMoCTb TMaMmunHa BNMSIET paspyLleHne mMonekynsl ButammHa B1 n3-3a npucytcteyowmnx
no npupoae hepmMeHTOB TMamMmmnHasbl. PbibHast Myka HM3KOro kKayecTBa MOXET coagepxaTb
6onbLUIOe KONMYeCTBO aMUMHOB (MOTEHUMANbHO eAKNX COEAMHEHWI, MPOMCXOOALLMX U3 a30Ta) 1 : ]
/ nnn TnammHas (3). Beicokasi KOHLEHTpaUWs aMuHa B MyKe 4acTo BO3EMCTBYET Ha CNU3NCTYI0  PUCYHOK 2. /'Iopa)KeHHa,q
000MN0YKy Xernyaka, Bbi3blBas 3p03unN 1 ABMASETCS Hambonee pacnpoCTpaHeHHbIM MPU3HaKoM nmuya ¢ coeHymbimu
HEKaYeCTBEHHOI PbIGHON Myku. Hanuume npusHakoB apo3uu xenyaka TpebyloT nccnefoBannst  KOHEYHOCMAMU (napes).
WCTOYHMKA NMPOUCXOXKOEHMS PbIGHOW MyKM 1 0BbIYHO NOSIBASIOTCS 40 TOrO, Kak pa3BMBalOTCH KITMHUYECKME NPU3HAKK
aeduunta TMammHa. PeiBHast Myka MOXET CUITbHO pPasnmyaTbCs Mo KOHUEHTpaumn TmaMmHas, noatoMy Heobxogmmo
NPOBEPATb CbipbEBbIE MHIPEOUEHTLI Nepen TeM, Kak BBOAMTb MX B PaLMOH B Ka4eCcTBe NCTOYHUKA Benka.

KITIMHWYECKUE NMPU3HAKHA

Y Monogok n B3pOCHbIX NTUL, KNMNHUYECKNE NMPU3HaAKN ,El,e(*)l/ILI,I/ITa TNaMunHa pa3BnBaroTCA
I'IpVI6]'IVI3VITeJ'IbHO Yyepes WecCTb Heaenb U npeacTtaBnAaloT cobon XPOHNYECKYH
r|p06neMy. Y ubINAAT NOSIBMEHME KINHNYECKNX NPU3HAKOB NMponcxognT 6bICTpee, TakK
KaK OHUM nony4arT HeE3Ha4YnTEllbHOE KONMMM4YeCTBO TaMnHa OT nyemMeHHON Kypuubl.

Anua, nony4YyeHHble OT POAMTENBLCKMX CTag, KOPMIEHNE KOTOPbIX MPOBOANIIOCH C
aeduuntoMm TMammHa, byayT MMeTb NOHWXKEHHbIE NoKasaTenun ButammHa B. 310
MOXET MPUBECTU K BbICOKOW CMEPTHOCTM 3MOPUOHOB B Bo3pacTe 18-Tu gHen n Ha
nocnegyoLwem BbiBoge. Y BbDKMBLUMX LUbINAAT 6yaeT HabnogaTeCs CHUKEHHbIN - e
YPOBEHb TMAMMHA, YTO NPUBEAET K MONMHEBPUTY, KOTOPbIA 0OLIYHO NPOSABISETCS B PUCYHO__K 3. lMmuya, nosHocmbio
BUOE MbILLEYHOTO Nnapanuya, BbiMPAMIEHUS HOT U 3aKuabiBaHus ronossbl (1,5). NopaxkexHas napanu4om.

Y Monofok ctapLlero Bo3pacrta paHHue npusHakv gedvumrta TMaMmmHa NposiBNSTCA B BUAE CHUXKEHUS noTpebneHuns
KOpMa, BAMOCTU U Tpemopa ronosbi4. [pu yxyaLeHun COCTOSHUA NONMHEBPUT BbI3bIBAET Napes, KOTOpbIN nporpeccupyer
A0 BO3MOXHOro napanuya ntuy (puc. 1-3).

Ecnn KOpM noctynaeTt Uu3 ogHOro NCTo4HuKa, 1o p,ecbmu,m ThnamMmnHa 6y,u,eT Habntogartcsa Ha Bcew (bepme, aHeB
ofHOM NTU4YHMKe. YacToTa 3aboneBaHnin MOXET 3HAYNTENbHO BapbnpoBaTbCA B 3aBUCUMOCTU OT YPOBHA TUAMUHa
N XPOHNYECKOro Te4eHuns ©onesHu , Ho HabngaeTcst Gonee 4Yem y 60%. NcToweHne n o6e3BoxmBaHNE ABNSAOTCS
nocnencTtesnaMin napanuya, n ypoeseHb nagexa, CBSI3aHHbLIN C Bbl6paKOBKOIZ, ABNAETCA 3HA4YUTENbHbIM.

Hednumt TMammMHa o6bIYHO ANarHOCTUPYETCS METOAOM UCKIoYeHMs. OCHOBHbLIMM OTIIMUYNUTENbHLIMUY GOMNEsHSIMU, Ha KOTopble
HeobxoaMmo 0bpaTUTL BHUMaHWe B NEPBYIO odepenpb, ABnsaoTcs 6onesHb Mapeka, rpynn, 6onesHb Hbtokacna, TOKCMYHOCTb
MOHEeH3MHa (MoHodopa), Nepudepudeckas HeBponaTusi, a Takke AeUUUT APYrMX BUTAMUHOB, BKIOYas pubodraBuH.



NMATOJIOFTOAHATOMUYECKOE UCCIIENOBAHUE

BckpbiTre BbIGpakoBaHHbIX UMW NaBLUMX NTUL, HE At0T XXenaeMoro pesynsrarta, 0cobble NoBpexaeHns He
obHapyxumBatoTcs. CuUnNbHO NopaxéHHble NTULbl ByayT AEMOHCTPUPOBATL NPU3HAKWU UCTOLLEHNS U 06Ee3BOXNBAHNS.
McTonatonorns MOXeT nokasaTb AereHepaumto KNeToK, BbICTUNaLWmuX NMbepKioHOBY KpUNTY ABEeHaaLaTUnepCcTHON
KWLLKK, C pacluMpeHnem 1 3anorHeHneM KpUnT NpogykTOM KIEeTOYHOro pacnaga U HEKPOTUYECKUMI KIeTKaMu, a Takke
BaKyonu3aumio aLHapHbIX KNEeTOK No4Kenyao4HON Xernesbl ¢ 0bpasoBaHNEM rmannHoOBOro Tensua (2).

JNIEYEHUE

Mpn nogo3peHnn Ha oednUnT TMaMmnHa pekoMeHayeTcs aencTeoBaTth ObICTPO. Ha dhepmax ¢ nporpeccupyowmm
3aboneBaHveM, NPy HaNMYUM Napanuya U napesa, MOXXHO BBOAUTb NTULAM MHBEKLMOHHYI0 (hopMy TMamMmnHa. XoTs
TOYHbIE JO3MPOBKU A1 BHYTPMMBILLIEYHOTO BBEAEHUSA TMAaMUHA NTULE He ObINn onpeaerneHbl, yCnewHoe BOCCTaHOBEHNE
napanu3oBaHHbIX NTUL, BbINTO JOCTUTHYTO NPU UCMONb30BaHUM 5—8 Mr / Kr xunBoro Beca. CunbHO NOpaXeHHble NTULbI BPSa
1NN BOCCTaHOBSATCH M3-3a 6OMbLLIOIO UCTOLLEHUS 1 06e3BOXUBaHNSA. [JaHHbIe 0COBM OOIMKHbI ObITb MOABEPrHYTHI 9BTaHA3UN
COOTBETCTBYHOLLMM 0Opa3omMm.

YuuTbiBas, 4TO gemumnT TMaMuHa, Kak NpaBuno, cumTaeTcs npobrnemon Heckonbknx depm, pekomeHayeTcs, YToObl BO
BCE NTUYHWKK, B KOTOPbIE MOCTYNaeT KOPM M3 OAHOMO M TOrO Xe UCTOYHWKA, HeMeAneHHO 4obaBnsanu B BOOY BbICOKNe
O03MPOBKM TUAMWHA B COMETaAHMM C APYTMMIU BOAOPACTBOPUMBIMY BUTaMUHAMM UM CaMOCTOSATENbHO. N3BbITOK TaMmmHa
y NTULbI JIErKO BbIBOAMTCHA C MOYOM Unu NnoMEToM. YpeamepHoe gobasneHne TmammnHa He siBnsieTcs npobnemon, Tak Kak
ToKcuyeckasi fosa B 700 pas npeBbiaeT HOPMaTUBHBIN ypoBeHb. [pogomkante perynspHole gobasneHns TmamuHa B
BOAy, Moka npobrnema geduvumTta TmMammnHa He OygeT onpeneneHa n yctpaHéHa.

YnaneHue 1 3aMeHa cTaporo kopma Ha 6ornee ka4eCTBEHHbIN , Takke NOMOXET ObICTpo obecneynTb CTago TMaMUHOM.
MpumeHeHne Takoro cnocoba NoMoXeT cTagam ObICTPO BOCCTaHOBUTLCS. B cnyyae aeduumTta TMammHa, Bckope nocrie
BbIBOAA LbINMAAT 3Ty e npoueaypy crefyet NpoBOANUTb ANS MOPaKEHHBIX POAUTENBCKUX CTas.

NMPODUITAKTUKA

MoTpebHOCTb B TMamMuHe Ansa nTuy, coctaenseT ot 2,2—-3,0 mr / kr (2,2-3,0 r/ T) pauyunoHa (Xan-Jlann, 2019). Onsa ntuy
durHanbHoro rmbpuaa pekoMeHayeTcst MUHUMYM 2,2 Mr / KI KopMa Ha aTane BblpallMBaHus 1 2,5 Mr / Kr kopMa B nepuog
ANLEKagKun.

YBepuTecn, Y4TO pauMoHbl A11s NIIEMEHHOW NTULbI agekBaTHO cbanaHcupoBaHbl Mo TMamuHy, ot 3,0 go 3,5 mr / kr kopma.
XOTsi MUKPOGHBIV CUHTE3 TUaMMHA NPOUCXOAUT B KULLEYHUKE, OH He SIBNSIETCS HAOEeXHbIM UCTOYHMKOM, U Ha HEro He
crnepgyet nonaraTtbCsi BO BpEMS COCTaBMNeHUs paLuoHa.

Y6eautecn, 4TO TMaMuH, JobaBNeHHbIN B paLynoH, MCNomnb3yeTcs B noaxoasiuen popme (06bI4HO MCnonb3yeTcs
TMaMMHMOHOHUTpaT [98%]) n Hagnexawmm obpa3om cmeLlaH B BUTaAMUHHOM npemMukce. [pemMukc BuTaMmHoB
Heobxoanmo BpaTtb 13 NPOBEPEHHOIrO NCTOYHUKA U C NOAXOASALLMM NPOLIEHTOM BBOAA, Y4MTbIBasi BO3MOXHOCTU

CUCTEMbI CMELLUNBaHNSA KOPMOB. TLLATENbHO CMeLlanTe NPEMUNKC ¢ APYrMMU MHrpeaneHTaMmm Kopma, 4Tobbl obecneunTb
paBHOMepHOe pacnpeaeneHve TmaMmmHa n apyrux BUTaMmHoB. He ucnonb3syite ctapbii UM HEMPaBUITbHO XPaHALWNACS
npemMukc. TnaMmmH ocobeHHO YyBCTBUTENEH K Tenny, MMKpOarneMeHTaMm 1 Beicokomy pH. Npu ncnons3osaHum
Tepmunyeckon obpaboTkmM paccMOTpUTE BO3MOXHOCTb AOMOMHUTENBHOMO BBOAA NPEMMUKCA, TaK Kak TMAMWH YyBCTBUTENEH

K TepMmnyeckor obpaboTke. XpaHuTe NPEeMMUKCbI B NPOXNaAHbIX NMOMELLEHMAX U noganblie OT NPSAMbIX CONTHEYHBIX NTyYen.
Mo Bo3amMOXHOCTK, foBaBNsANTE BUTaMUHbI B OTAEMbHbIE MPEMUKCHI B COOTBETCTBUN C MUKpoanemeHTamu. CoxpaHuTe
ob6pasLbl TpemMuKca 1 roToBoro Kopma Ans NocneayLwero aHanmaa B criydyae BO3HUKHOBEHUS npobrem ¢ KOpMOM B cTage.

Hanuune MMKOTOKCMHOB 1 napasnToB, Takxe MoryTt cnocobcTBOBaTh p,ecbwu,my TUNaMUHa. MMHMMMSMpyVITe YPOBHM
MMWKOTOKCMHOB B KOpMaXx, TaK KakK HEKOTOPbl€ TOKCUHbI Ha OCHOBE (bysapmyma Bbl3blBalnn p,ecbmu,m TnamuHa. Hannume
9HOO0Mapa3nToB, TaKNX KakK KOKUMONA U TENTbMUHTbI (LlepBI/I), KOHKYPUPYHKT C XO3AUHOM 3a TUaMUH; NO3TOMY CHWXEeHne
BOCNMPUNMHYMBOCTU NTULIbI K 3apaXeHUto napa3ntaMmm MOXeT MMEeTb pellatollee 3Ha4yeHne and npegorspalleHnd
ﬂe(*)I/ILI,I/ITa nnTaTenbHbIX BELWECTB.
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