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MacTuT — offHA M3 CaMbIX PAacNpPOCTPAHEHHBIX 0oJie3Hel BHICOKO-
NPOAYKTUEHBIX KOPOB. IIPH JIeUeHUH ITOH MaATONOTUM MCIONb3YIOT
0onbIIOE KONMUYECTEO PAa3INYHBIX BETEPHMHAPHBIX MpenapaToB, YTO
BeZleT K 3HAa4YUTeNIbHbBIM 3KOHOMMYECKMM NoTepaM. CliefiyeT TaKxKe
YYHMTBIBaTh, YTO AOXOALI NPEeANPUATHA CHUMKAIOTCA BCIEeACTBYE YBe-
NUYEeHNU 00beMOB HETOBAPHOI'0 MOJIOKA, a TAKKe M3-3a YMEHbLIEHUA
HaZi0eB 3a JIAKTALIMIO M YXYALIEHUA BOCIIPOU3BOAUTENbHON GyHKIMM

JKHMBOTHBIX.

d’ax’ropm KOPMJIEHHMA

Tepanust mactuTa TpeOyeT KOMIIJIEKC-
Horo nonaxona. BaxHo Bce: ycinoBus co-
NepXKaHus, MPaBUIbHOE J0€HUE, COOITIO-
IeHue TpeboBaHW TUTHEHHI U T. 4. On-
HaKO 0c000e BHUMAHUE CJIeIyeT YIesTh
KOPMJICHHUIO MOTOJ0BbS B CYyXOCTOMHBIN
Mepuo/ U B Havase Jlaktauuu. B aTo Bpe-
Ms1 KOPOBa MEHbIIIE €CT, a €€ MOTPeOHOCTh
B MUTATEIbHBIX BELIECTBAX CYIIECTBEHHO
yBeauuunBaeTcs. OpraHu3M >XKMBOTHOTO
JIOJIXKEH TIPUCTIOCOOUTHCS K HOBOMY pa-
LIUOHY.

O1MOKY B KOPMJIEHUM MOTYT CIIPOBO-
LIMPOBaTh pa3BUTHE TaKMX 3a00JIeBaHUM,
KaK KeTO3 U allu103, U MOCIYXUTb MPU-
YMHOM MOAABIEHUSI UMMYHHOI (DYHKIIVN.
3arpsi3HeHre KOPMOB MUKOTOKCHUHAMU,
neUIUT BUTAMUHOB U MUHEPAJIOB TaK-
K€ OTPULIATEIbHO CKa3bIBAIOTCS Ha 3/10-
poBbe KOopoB (puc. 1).

HepocTatouHas
obecneyeHHOCTb
BUTAMUHAMMU,
MUKpO- 1
MaKpo3JieMeHTaMH

3apaxeHue
MWUKOTOKCMHaMK

Heduuur
3Heprum

s cokpatieHust cuHKTEpa COCKOB
BBIMEHU HeoOxomuM Kanbluii. I1pu ero
HemocTaTke, HAalpUMep MPU TUTTOKATb-
oueMuu, 0aKTepuu OeCIpemnsITCTBEHHO
MPOHMKAIOT B BBIMST Ue€Pe3 COCKOBBII Ka-
HaJl.

OO011en3BeCTHO, YTO B (hOpMUpOBa-
HUU UMMYHUTeTa (KaK BPOXKAEHHOTO, TaK
U TIPUOOPETEHHOI0) BAXKHYIO POJIb UTPAIOT
MMKPO3JIEMEHTBI — Me[lb, CeJIEH U IIMHK.
TMocnenHunii UMeeT ompeesiolee 3Ha-
YyeHwue.

I[MHK 4 3X0POBbE BBIMEHH

B oOMeHe BeliecTB IMHK — He3aMeHU-
Mblit MUHepat. OH BXOIUT B cOCTaB boJiee
300 ¢pepMEHTOB M OYEHB BaxKeH IS 3/10-
POBBST BLIMEHM.

KJ1eTouHbIi UMMYHUTET U3MEHSIETCS
B 3aBUCUMOCTH OT 00eCIIeYeHHOCTH Opra-
HU3Ma HMHKOM. CaMasi MHOTOUYMCIIeHHAsT

Pa3surtune
aumposa

U3meHeHus
B pauMoHax

BbICOKWA PUCK BOSHUKHOBEHMSA MACTUTA

Puc. 1. (Dalcmopbt KOPMACHUA, nosblularoujue puUCK 603HUKHO6CHUA macmuma

Y 00liHOli KOpOBbL
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THOITYJISIIMS KJIeTOK — T- 1 B-mumdorm-
ThI (UTPAIOT BaXKHYO POJIb B MPUOOPETEH-
HOM MMMYHHOM OTBeTe). OHU YHMUYTOXKA-
0T TIATOTeHBI U 3apaXKeHHbIE UMU KJIET-
ku. CHIKeHHe 00pa30BaHMsI B OpraHU3Me
T- n B-mumdouunTos, a Takke (aroiiToB
00yCI0BICHO Ae(PUIIUTOM LIMHKA.

AHTHOKCHAAHTHAA QYHKIUA

st monaepkaHust aHTMOKCUAAHTHOM
CHCTEMBI HY>X€H IIMHK — He3aMEHUMBIi
KOMIIOHEHT CYIepOKCUAICMYTa3bl (hep-
MEHT, OTBEYAIOIIIMIA 32 BHIBOJ M3 OPraHU3-
Ma CBOOOIHBIX paarkajoB). [1pu Bo3HUK-
HOBEHUUW MATOJIOTMYECKUX W3MEHEHMUI
B MOJIOUHOI XeJie3e TTpU MacTUTe 3HAUYM-
TEJIbHO YBEIMYMBAETCS] KOJTMYECTBO COMa-
TUUYECKUX KJIETOK, SIBJSIIOIIMUXCSI UCTOYU-
HUKOM CBOOOIHBIX PAIUKAJIOB, & 3HAYUT,
pa3BUBaeTCs OKCUIATUBHbIN cTpecc. Eciu
B pallMOHAaX ISl KUBOTHBIX HEIOCTATOY-
HO IIMHKA, PUCK BOBHUKHOBEHUSI MaCTH-
Ta BO3PAacTaer.

Puzuyeckui 6apsep

KOHYMKM COCKOB BBIMEHU MOCTOSIHHO
KOHTAaKTUPYIOT C OKPYKAIOIIEH Cpelo.
Bbnarogapst KepaTMHOBOMY CJIOI0 BHYTPU
COCKOBOI'0 KaHajia co3iaeTcs pusnue-
CKMI M XMMUYECKUI Oapbep, CII0COOCT-
BYIOIIUI 3aIIUTE€ MOJOYHOW XEeJIe3bl OT
naToreHoB. [10CKOIbKY IIpU TOCHUH TOJI-
1IMHA KEpaTUHOBOTO CJI0SI YMEHbIIAETCS,
0YEeHb BaXKHO, YTOOBI OH OBICTPO BOCCTA-
HaBIMBajcs. BeipaboTka KepaTruHa B Ka-
HaJIe cocKa 3aBUCHUT OT 00eCIIeUeHHOCTHU
OpraHm3Ma IIUHKOM. DTOT MUKPO3JIEMEHT
YYacTBYeT B KaTAIUTUUYECKUX, CTPYKTYp-
HBIX U PETYJISITOPHBIX MPOLIECCAaX CUHTE-
3a KepaTuHa.

WccnenoBanust mokasauu: a0l KIeTOK
SMUAEPMHUCA B COCKOBOM KaHaJle UCTOH-
YyaeTcd B TOM cjydae, KOrjaa KopoBa mo-
TpeOJIsieT KOPM C HU3KMM COAepXKaHUuEeM
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Puc. 2. Bausanue ucmovnuxa yuHKaG Ha KOHUECHMPAYUIO
9M1020 2.1eMEHMA 6 NAa3Me KPOBU KACHIPUPOBAHHBIX ObIMK06
Ha 42-il dens 3xcnepumenma (Spears et al., 2004)

umrHKa. [Ipr 3TOM Bo3pacTaer pucK pas-
BUTHS BOCITAJIEHUS MOJIOYHOWM KeJIe3bl
W yBEJIMYEHNS KOHIIEHTPAIINA COMAaTHYe-
CKUX KJIETOK B MOJIOKE. JIaHHBIE SKCITEpH-
MEHTOB TOATBEPINIIN, YTO TIPU 0OOTAalIEe-
HUW palliOHOB LIMHKOM YJTYYIIAeTC 310~
POBBE BBIMEHN M CHIKAETCS BEPOSTHOCTD
3a00JIEBAHUS MACTUTOM.

06ecne4yeHHOCTh OpraHu3Ma

IMHKOM

[ToTpeOGHOCTL KPYITHOTO POTaTOro CKO-
Ta B IIMHKE TIOBBIIIAETCS B TPEHATAIbHBIN
TepPUO/I, TPY BOCCTAHOBJIEHUH TTOCTIE OTe-
JIa, BCJIEACTBHME OCIA0JeHUSI UMMYHUTETA
(13-3a gedunuTa dSHEPTUU) U CTPEMU-
TEJTBHOTO POCTa MOJIOYHOM MPOMYKTHUB-
HOCTU Ha (hOHE HM3KOI0 MOTPeOJeHUS
KOpMa, a TaksKe MpY BO3AEMCTBUM Ha Op-
TaHM3M Pa3IUYHBIX CTpecc-(haKTOpoB (Tu-
MepTepMusl, BBICOKAss MUKPOOHAsT HArpy3-
Ka u ap.).

Mexny UMHKOM, APYTMMU MUHepa-
JIaMU U OpTaHUYECKUMU COeTMHEHUSIMU
CYyILIECTBYET aHTAaroHM3M, YTO OTpUIIA-
TEJIbHO CKa3bIBAETCS Ha aOCOPOLIMU LIUH-
Ka B XKeJyIOYHO-KUILIEYHOM TpakTe. Tak
MPOUCXOAUT, KOTJa YPOBEHb OCTaIbHbBIX
MUKPOBJIEMEHTOB B KOPME 3HAYUTEJb-
HO TIPEBBIIIAET MOTPEOHOCTh XXKMBOTHO-
ro B HUX (Hampumep, Mpu CKapMJIMBaHUU
0oJbLIOro KosyecTBa dypaxa, conepxka-
1IEr0 MHOTO XeJie3a). AHTarOHUCThI LIMH-
Ka MOTYT HaxOJUThCSI U B BOJIE, KOTOPYIO
MTbIOT KOPOBBI.

dopma MHKA

Ha YYBCTBUTECJIbHOCTh IIMHKA K aH-
TaroHucTamMm B py6ue M Ha CTCeIeHb a0-
copOILIMM B KHUIIIEYHUKE BiusgeT dhopma
XMMMUUYECKOU CBSI3U MUKPOI3JIECMECHTA.
YCTaHOBJ'ICHO, YTO OMOAKTUBHOCTDH OK-
cyaa IMHKa HUXE, YEM OMOAKTUBHOCTh
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cynbdaTa muHKa. OpraHn4ecKu CBsA3aH-
HbIe (XeJaTHbIe) COeTMHEHUS IIMHKA Xa-
pakTepu3yIoTCs JIydleit abcopoiueii mo
CpPaBHEHUWIO C HEOpPTaHWUYECKUMHU (HOp-
MaMU 3TOTO 3JieMeHTa (Ammerman et al.,
1995; Jongbloed et al., 2002; Spears et al.,
2004). BnusiHue MCTOYHMKA Ha KOHIIEHT-
panuio MHKA B IJIa3Me KPOBU OTPaKeHO
Ha puc. 2.

B mocnenHee Bpems1 Ha eBpOIENCKOM
PBIHKE MOSIBUJIOCH HECKOJIBKO BUOB TPO-
JIYKTOB OPTaHMYECKM CBSI3aHHOTO IIMHKA.
Mx oObeauHsieT o01uii Ipu3HaK — IUHK
B 9TUX M00aBKax COCAIMHEH C OpraHnye-
CKMMU MoJieKyJaMu (1uraHgamu). Hau-
0oJiee pacrpocTpaHeHHbIe TTpernapaTbl —
XeJaThl 1IMHKA, CO3/laHHbIe C UCMOJb-
30BaHUEM THUIPOJU30BAHHOTO COEBOTO
MpOTerHA WU OTAEIbHbIX aMUHOKHUCIIOT
(METMOHMHA WJIU TIIULIMHA).

DKcNepuMEHTaJbHBIM TTYyTEM J0Ka-
3aHO, UTO OJlaromapsi BKJIIOUCHUIO B pa-
LIMOHBI JIJIsI JOMHBIX KOPOB OPraHUYEeCKU
CBSI3aHHOTO LIMHKA YMEHbIIWJIOCH KOJIU-
yecTBO 3a00JIeBaHUI BBIMEHU U CHU3M-
JIach KOHIIEHTPAIIMSI COMAaTUYECKUX KIIe-
TOK B MoJioKe (Kincaid et al., 1984; Spain
et al., 1993; Kellogg et al., 2004; Dunkel
etal., 2004). BiusHne pa3TnIHbIX UCTOY-
HUKOB IIMHKA U MapraHiia Ha ypOBeHb 3a-
60JIeBaeMOCTH MAacCTUTOM OTpaXkeHO Ha
puc. 3.

PaHbIlle B palliOHBI BBOAWIU LIMHK
B Oonpmux mo3ax (¢ KodpduimeHToM
6ezomacHocty 50% wu BBIIIE), YTOOBI
YpaBHOBECUTh TakKe (PaKTOphI, KaK Ba-
PUATUBHOCTb B MHAMBUAYAJTbHBIX IO-
TpeOHOCTSIX XKMBOTHBIX B IIMHKE U (aK-
TOPBI HEOTIPEJCJIEHHOCTHU B CTENEeHU a0-
copouuu nuHKa. OQHAKO C yYeTOM IO-
ClIeIHUX U3MEHEHUI B PeryJMpOBaHUU
00eCcTeYeHHOCT! BBICOKOTIPOIYKTHB-
HBIX KOPOB COBPEMEHHBIX ITOPOI IMHKOM

Puc. 3. Bausnue ucmounuxa yunka u mapeanua
Ha 3a00.1€6aeM0CIb MACHUNIOM 6bICOKONPOOYKIMUBHBIX KOPO8
6 nepuod om omeaa 0o 100-20 ons raxmauuu (Dunkel et al., 2004)

(EU regulation (EU) 2016/1095) oxuna-
€TCs yBeTMUYeHUe MPUMEHEHMSI eTo opra-
HUYEeCKUX hopM.

Omnupasicb Ha 25-JI€THUN OIBIT MC-
MOJb30BaHUs XeJaTHbIX (HOPM MUKPO-
2JIEMEHTOB, CMELUATUCThl KOMIAaHUU
«broxem» peKOMEHAYIOT cOoYeTaTh Op-
TaHUYECKHU CBSI3aHHBbIE MMKDPOJIEMEH-
THI (HanpuMmep, tiperapar E.C.O. Trace®)
C HeOpraHMYeCKMMU UCTOYHUKAMU MMHE-
pajioB /ISl ONITUMaJIbHOTO OajiaHCUpPOBa-
HUST KOPMOB TI0 MMHepasiaM. Takoit mpu-
€M, TT0 MHEHHUIO 9KCITEPTOB, SKOHOMUYE-
CKU OTpaBJiaH.

CrenoBareqbHO, BKIIOYEHHUE IIMHKA
B HEOOXOIMMOM KOJUYECTBE B PAITMOHBI
JUTS KOPOB CITOCOOCTBYET MOJIEPXKAHUIO
WX 3II0POBbSI 1 3AILNTE OT HETaTUBHBIX 11O~
CJIEICTBUIT OCTPOTO BOCTIAJIEHUST MOJIOY-
HOI eJie3bl, BHI3BBAHHOTO MaTOreHHBIMU
MHUKPOOPTraHU3MaMHu — BO30OYIUTETSIMU
MacTuTa.

YenemHoit nmpoduaakTuke OoJie3Hel
BBIMEHU CITOCOOCTBYET TPAMOTHOE KOPM-
JieHue XUBOTHbIX. Kommnanus «buoxem»
pazpaboTana KOMIUIEKCHbIE KOPMOBbIE
N00aBKU, TPUMEHEHHUE KOTOPBIX MO3BO-
JIsIeT obecneynTh 3PHeKTUBHOE (PYHKITU-
OHUPOBaHUE PyOlla, COXPAHUTh 3A0POBbE
KOTIBITEIl M BBIMEHU, a 3HAYMT, TOBBICUTD
MPOIYKTUBHOCTb JOMHOTO MOT0JI0Bbs. ET
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