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BJIUSAHUE MUKPODJIEMEHTOB HIUHKA, ME/IU, MAPI'AHIIA, KOGAJIbTA HA
MNPOAYKTUBHBIE KAYECTBA KYP-HECYUIEK

BBenenue. DieMeHThI, KOTOpbIE BXOJAT B cocTaB opranusma ;10 ypoBHs 0,001% u menee,
HaspIBatoTCs MukposnemenTamu (Mn, Cu, Zn, Ba, Li, Ni, Rb, F u apyrue). K rpymme xu3neHHo
HEOOXOMMBIX JIEMEHTOB OTHOCST JKeJIe30, ME/Ib, ITMHK, MapraHel] ¥ KOOaJIbT.

Fe siBisieTcsi CyIIECTBEHHBIM JJIEMEHTOM BCETrO JKMBOTO OPraHU3Ma, BKHBIM IS HEPEHOCA
KHCIIOPO/1a, MUTOXOHIPUATIBLHON JbIXaTeNbHON Lenu U npoiudepanuu KIeTOK, y4acTBYET B BHEp-
reTUYECKOM METa0O0IM3Me, CHHTE3€ HEHPOTPAaHCMUTTEPOB M AHTUMUKPOOHOI aKTUBHOCTH (haroiu-
TOB, a Takxke B cuaTe3e JIHK, KommareHa u >kxeTdHBIX KHCIIOT.

7Zn Ha3BIBAIOT AJIEMEHTOM Pa3MHOXCHHS, IOCKOJIKY OH B OYCHb OOJILIHOM KOJMYECTBE BbI-
SBJICH B CIIEPMATO30M1aX, IPOCTaTe, TUMO(MU3E U MOKEITYA0YHOHN JKele3e YeIOBEKa M KUBOTHBIX,
B €r0 MPHUCYTCTBUHU TPOXOMIST MPOIECCH OIIOJOTBOPCHHMSI, HAYaIbHBIC CTAIHA POCTa dIMOPHOHA.
[TockonbKy IIUHK BXOIUT B cocTaB Oosee yeM 200 MeTamtopepMeHTOB, TO CTAHOBUTCS OUEBUTHBIM,
9TO OH BIIMSET HA POCT W JCIECHUE KIETOK, COCTOSIHHE KOXKH, OIEPeHHEe, OCTCOreHe3, 3a)KUBAHUE
paH, BOCIPOU3BOAUTENbHYIO (DYHKIIMIO, HIMMYHHYIO CUCTEMY, KJIETOYHOE JbIXaHHE, Pa3BUTHE MO3-
ra, moBeneHue u Jp. HexBaTka NIMHKA BBI3BIBACT OCTAHOBKY POCTA, aTPOMUIO CEMECHHUKOB, CHUXKE-
HUE SHUIEHOCKOCTH, HapyllleHne o0pa3oBaHusl CKOPIYIbI sila. JlobaBka K palMoHy >KUBOTHBIX U
IITUIBI COJICH WUIM OKWCH [WHKA 3HAYUTEIBHO YIIYYIIAeT SUIEHOCKOCTh, WX OIUIOOTBOPEHHOCTD,
BBIBOJIUMOCTb, CIIEPMOIPOIYKIMIO camIioB. HOpMbl KOpMJICHHS CENbCKOXO3SIICTBEHHON NTHIIBI
MPEeIyCMAaTPUBAIOT 00SI3aTEIIEHYIO TAPAaHTHUPOBAHHYHO, I00ABKY K PAIIMOHY KYyp ITMHKA B KOJIHYECTBE
60 r/T xopma B Buae Zn SO4*7H,0 wim Zn.

Cu, KaK cocTaBHas 4acTh METaJONPOTEHUIOB, PETYIUPYET OKUCIUTEIHHO-BOCTAHOBUTEIHHBIC
mporieccsl. BXoas B cocTaB TOPMOHOB, MEb BIMSIET Ha POCT M Pa3BUTHE, Pa3MHOKEHUE, 0OMEH
BEIIIECTB, POCT KOCTEH, MOBBIMIAET cojaepkanue ButamMuHoB B12 u C B medeHH, yCUIMBaeT AeH-
CTBUE MHCYJIHMHA M TOPMOHOB TUNO(HU3a, KOTOPbIE CTUMYIUPYIOT Pa3BUTHE W (PYHKIIHIO TTOJIOBBIX
xkeie3. HexBaTka Menu MpUBOAUT K aHEMHUH, HAPYIICHUIO OTNIepeHus, TeopManuu KOCTEH, 3aep-
*aHue pocta. Ha oOMeH mMenu BAUSIOT HAIMOYEYHHUKH, TIOJOBBIE JKeTe3bl M IMUTOO0pa3Has Kelne3a.
HatypanbHble KOpMa OOBIYHO. COCPIKAT JOCTATOUHOE KOJIMYECTBO MEIH, OJTHAKO, YUUTHIBAS CIIOXK-
HbI€ B3aMOCBSI3U MEJIU<«C JPYTMMHU MUKPOIJIEMEHTAMH PAllMOHA, HE CIIeyeT MCKIIYaTh BO3ZMOXK-
HOCTHh BTOPUYIHON HEAOCTATOYHOCTH ITOTO 3JieMeHTa. [Ipu HemocTaTke Meau pa3BUBACTCS aHEMUS,
MOBBIIIACTCS] TUTMEHTAINs OTiepeHusi, Ae(OPMUPYIOTCS KOHEUHOCTH, 3aJePKUBACTCS POCT, MOSB-
JISFOTCS KPOBOMBIUSIHUS, OTpaBlieHUE M CMEPTh HAOJIOJa)I TIPH IMOCTYIUICHHH B OPTaHU3M OOJIbIIe
1 r Meau. CymlecTBYIOIINE HOPMBI T00ABOK Makpo- ¥ MUKPOIJIEMEHTOB MPeyCMaTPUBAIOT rapaH-
TUPOBAHHYIO JOOABKY MEIU K PAIllMOHY NTHIBI B pa3Mepe 2,5 I/T AT BCEX BHIOB U BO3PACTHBIX
TPy IITULBI U S T/T — 11 IEPEeTesioB.

Jlia nrunel Mn — Gosiee HEOOXOIUMBIN 3JEMEHT: OH aKTUBHUPYET MHOTO (PEpPMEHTHBIX IPO-
1[ECCOB, OKa3bIBAET COACICTBHE KPOBOOOPA30BAHUIO, TPOSBIISET aHTHOKCHIAHTHBIE CBOWCTBA, MIPU-
HUMACT yUacTUE B YTHIIM3AIUH KHPOB, TPOTUBOICHCTBYET JIETeHEPAIlUN ITICUCHH, TIOBBIIIIACT Kave-
CTBO CKOPJIYIIBI SIUII, YAy4IIaeT COCTOSTHUE IMOPHOHOB, BIMSIET HA JSCTBHE BUTAMUHOB TPYIIIHI B,
E, C n MuHEpaIbHBIX BEIIECTB - XKee3a, Karblus, Gocdopa, yaydnraer GyHKIMOHUPOBAHUE JKeTIe3
BHYTpPEHHEH CEKpEeIH, OKa3bIBaeT COJICHCTBUE COXPAHEHHUIO PEIIPOIYKTHBHON (PyHKIIUU. Y CTaHOB-
JICHO, YTO CO CHIDKEHHEM COJICP)KUMOTO MapraHIla B OPraHU3Me IMOBBIMIASTCS MPOIECC OKOCTCHE-
Hus. HexBaTka maprasiia mpuBOAWT K YMEHBIIICHHIO CHHTE3a MHCYIIMHA, CHUKEHHUIO WM TOTEpe
CIIOCOOHOCTH K Pa3MHOKEHHWIO, aHEMUH, HAPYIICHUIO IMPOIECCOB KOCTEOOpa30BaHUS - Pa3BHTHE
nepo3a. Y B3pOCION NTHIBI CHIKAETCS SIMIIEHOCKOCTh W BBIBOJIMMOCTH IBIILUIAT. bombime 10361
Mn®* B komGuKopMe (0,175% CyXoii Macchl) 3aAepKUBAIOT POCT M BBI3BIBAIOT TIOTEPIO HEOOXOJIH-
MOTO JUIsl OpTaHU3Ma KalblHs ¢ (peKaIusMu, KOTOPBIH MPUBOAUT K BOSHUKHOBEHHIO 3a00JIeBaHMS,
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MOXO0KETo Ha paxuT. TeM He MeHee, HY>)KHO UMETh B BUIY, UTO CyJb(ar MapraHiia ycCBauBaeTcsi B
opranuzme npubdnuzurensHo Ha 10%. CymiecTByronme HOpMbI J00aBOK MaKkpo- U MUKPOIJIEMEHTOB
MpeIyCMAaTPUBAIOT TaAPAaHTHPOBAHHYIO JO0ABKY MapraHiia K paiudoHy ntuisl B pazmepe 60-100 1/t
JUIS TITULBI BCEX BUJIOB M BO3PACTHBIX rpynn. Mapraner 700aBiIsiOT K KOMOMKOpMaM B BHJIE COJIei
- Maprasia cepHokucioro nsatuogHoro (MnSO4*5H,0), mapranmna yraekucioro (MnCOs3) u map-
raHia xjaopucroro 4ersipexsoanoro (MnCl,*4H,0).

B opranusme nrunsl cogepxanue Co cocramser 50-80 MKr/kr xuBoi maccsl. M3 Hux 14%
HaxomuTcs B KocTsaxX, 43% - B MBIIIax, ocrtaabHOe — B MArkuxX TKaHsaX. Okomo 10% koOambra
HaXOJUTCs B opranu3Me B Buje BuTamuaa B12. KobanbT cTUMynupyeT SpuTponod3, yiIydimaeT ue-
MI0JIb30BAaHUE JKeJie3a, aKTUBUPYET psij (pepMeHTOB, BXOIUT B cocTaB BUTamMuHa B12, coneiierByer
JTy4IIeMy YCBOCHHIO OpraHu3MoM BUTaMUHOB A, E, C, yimydmaer cuHTe3 0€lIKOB, aKTUBHPYET M-
MYHOOHMOJIOTHYECKYI0O PEAaKTUBHOCTh OPraHM3Ma, IMOBBIIIACT IOJOBYKD aKTHBHOCTH caMuoB. OH
UMEeT CIelU(UUECKYI0 CIIOCOOHOCTh MPEIyNpPEekaaTh JeTeHEPATUBHBIC U3MCHEHHUS HEPBHOM CH-
CTeMbl, BbI3BaHHBIC JACHCTBHEM alKaloNA0B. [laHHBIN OMO3JIEMEHT aKTUBUPYET. psii GEepMEHTOB -
mienounyro gocdaraszy, kapdoanruapasy, anpaonasy u ap. CymecTByrImue HOpMbI J00aBOK Mak-
PO- ¥ MHKPOAJIEMEHTOB MPEAyCMaTPUBAIOT TapaHTUPOBAHHYIO J00aBKY K0OaabTa K palMoOHY MTH-
16l B KOJTUYECTBE | I/T JJIst NTHUIIBI BCEX BHJIOB.

Martepuanbl 1 MeTOAbI HcciaeaoBanuii. [{enpio 3TOro uccienoBanus ObLIO OIEHUTH BIIHSI-
Hue Cu, Zn, Mn u Co (B npezenax BbILIENEPEUUCICHHIX HOPM) Ha HPOIYyKTUBHBIE KauecTBa Kyp
MyTeM CPaBHEHHUS C MTULIEH, KOTOpasi HE MoJdyYaja B paliOH KOPMOBBIE JOOABKH STUX MUKPOIJe-
MeHToB. UccnenoBanus, nposenennsie B OO0 «ABuc-Ykpanna» Cymekoro paitona CyMckoit 00-
nactd, Junuck 1,5 roga vHa 200 0cobsx Kyp.

CocTosiHHE NMTUIIBI KOHTPOJIMPOBAIUCH €XKETHEBHO BO BpeMsi HccienoBanus. Bec Tena u suil,
KOHIEHTpAllMs JaHHBIX AJIEMEHTOB B fAIIaX, KAUeCTBO CKOPJIYIBI UL, SHIIEHOCKOCTh, OIIOAOTBO-
PEHHOCTB SUII, CPEAHECYTOYHOE MOTPEOJICHNE KOPMa HITHIIBI.

PesyabTaTsl uccienoBanmii. Vccnenopanus nokasanu: 1. JloGaBieHre MUKPO3JIEMEHTOB B
KOPM JJIsL Kyp TIPUBOJUT K YBEIIMUCHUIO UX KOHICHTPAIMHU B JKeNTKe sull. CopepkaHue MUKPOIJIe-
MEHTOB B O€JKe sIUI] He3HauuTenbHoe. J|00aBlieHHe K pallMoHy Mey M KoOalnbTa YBEIUYUBAET KO-
JUYECTBO IPUTPOIMTOB B KPOBU KYyp, UTO YKA3bIBACT HA IMOJIOKHTEIHLHOE BIIMSIHHE Ha MPOIECCHI
KpoBooOpa3zoBanusa. Hu oauH u3 100aBICHHBIX AJIEMEHTOB HE BBI3BaJl 3HAUMTEIHHOTO BIMSHHS Ha
JIEHKOLUTAPHYIO (HOPMYITY.

2. V nHacenok uepe3 14 mHel mocie CHeCeHHs MOCIEAHEro siflla Macca Tella CHHUXKAaeTcs Ha
9,4%.

3. Macca s Bo3pacTaeT ¢ Hauana 0 KOHIA MIIEMEHHOTO Ce30Ha BO BCeX Tpymmax Kyp. Jlo-
OaBJiecHHE K paIlMOHY: MHUKPOJJIEMEHTOB CYIIICCTBCHHO BIHUSET Ha YBEICYCHHE MACCHI SUIL.
Haubonpimas macca siuil B KOHIIE CE30HA YCTAHOBJICHA B TPYIIE Kyp, B PAlMOH KOTOPHIX BBOAMIU
no0aBky Maprasia (yBeadueHnue Ha 6,5% B cpaBHeHHH ¢ KOHTpoJieM). JloO0aBka IMHKA, MEIU U KO-
OanpTa TaKke MPUBO/INIIA K MOBBIIIEHNI0 Macchl sull Ha 0,8-2,4% B cpaBHEHUU C KOHTPOJIEM.

4. Hamnydmiee kayecTBO CKOpPJYMNbI (1O TOJIIMHE W YHOpyrod aegopmaiuu) oTMEuUeHa B
rpynmnax, KOTOPbIX MOAKApMIUBAIHN IIUHKOM U Meabl0. Mapranen u ko0aiabT TakkKe MOBBIIIATN Ka-
YEeCTBO CKOPIYIIHI.

5. lobaBneHne K payoHy J000T0 M3 MCCIEIOBAaHHBIX MUKpodieMeHToB (Zn, Cu, Mn, Co)
TIPUBOMMIIO K TIOBBIICHHUIO SHIICHOCKOCTH, OTUIOJIOTBOPEHHOCTH SUIl, TEM HE MCHEE HAWIydIlne
PE3YIBTATHI MTOJIYYCHBI IPY BBEJICHUU B PAIlMOH LIUHKA.

BoiBoa. B 3akimoueHue, Takue MHUKPO3JIEMEHTHI, KaK KOOAJIbT, Me/lb, ITUHK, MapraHel] sSB-
JSIOTCS )KU3HEHHO HEOOXOAMMBIMU ISl OpTaHU3Ma MTHIIBI, MOCKOJIBKY UMEIOT HIUPOKUN CIEKTP
JCHCTBHS HA OOJIBIITMHCTBO MPOIIECCOB, MMPOUCXOIANINX B HeM. JloOaBIeHHe K pallioHy MHUKpO3Jie-
MEHTOB CYIIIECTBEHHO BJIMSIET HA POCT MACCHI SIUII, KAYECTBO CKOPIIYIIBI, CIOCOOCTBET MOBHIIICHUIO
STMIICHOCKOCTH, OTLIOIOTBOPEHHOCTH STHII.

Jumepamypa. 1. Menvnux I1., I'apaoswx I'. Pons 1100y i yunky y eiomeopentni meaput // Be-
mepunaprna meouyuna Yrpainu.- 2005.-Ne 10.-C. 29. 2. Pexomenoayii 3 HOpMy8arHsL 2001671 CLbChb-
Kozocnooapcvkoi nmuyi: Memoo. pex /Min-6o AIlY, Il YAAH, Aem. B.®. Kapasawenxo, FO.H.
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HNCCIIEJOBAHUE BJIUAHUSA TOMOI'EHATA TPYTHEBOI'O PACHJIOJA HA
MHOJIOBOE CO3PEBAHUE U MOP®OT'EHE3 ITOJIOBBIX KEJIE3 CBUHOK

Beenenne. Boicokas MpogyKTUBHOCTh KUBOTHBIX 00YCIOBI€HA MHTEHCUBHBIMH OOMEHHBIMU
npoueccamu B opranuzme. Ocoboe 3HaueHUE MPU 3TOM MUMEET MOJHOLEHHOE KOPMIIEHHE, yOBIIe-
TBOpsIOLIee MOTPEOHOCTH OpraHU3Ma BO BCEX MUTATEIbHBIX BEIECTBAX, B 3aBUCUMOCTH OT (PU3HO-
JIOTUYECKOT0 COCTOSIHUS, BO3PACTA, YPOBHSI MPOIYKTUBHOCTHU U 1IEIEBONO HA3HAYEHUSI )KUBOTHOTO.

Pa3zpaboTka HOBBIX OMOJIOTMYECKUX CTUMYJISITOPOB, CHOCOOCTBYIOIIUX MOBBIIIEHUIO COXPaH-
HOCTHU ¥ CHIDKEHHIO 3200JIEBAEMOCTH 32 CUET TOBBIIICHHS 00IIeH HecTIeU(pHIECKOi pe3UCTEHTHO-
CTHU OpraHU3Ma )KUBOTHBIX, — OJTHA U3 CaMbIX aKTyaJbHBIX IIPOOJIEM COBPEMEHHOI'O CBUHOBOJICTBA.

Marepuanbl 1 MeTOAbI McciaegoBaHul. Lleb pabOThl 3aKiIr04anach B UCCIEI0BAaHUU BO3-
JIeUCTBUS TPYTHEBOIO PACIUIOAA HA MOJIOBOE CO3pEBaHME M MOp(oreHe3 MoI0BbIX JKeIe3 CBUHOK.

Jlia pemeHust nmocTaBieHHbIX 3a1a4 B yenoBusx Busapus ®I'bOY BO Ilenzenckoro 'AY
ObUT TIPOBEJIEH HAay4YHBIN 3KCIIEPUMEHT Ha CBHHKAX IOMECSX MepBOro nokoieHus. B 47-cyrounom
BO3pacTe OblIM COPMUPOBAHBI JIB€ TPYIIBI TOPOCAT MO MPUHIMITY Map-aHanoros mo 10 rosios B
KakJ10¥ rpymnne. MonogHAK CBUHEH KOHTPOJBHOM TPYIIIbI ITOJIy4al OCHOBHOM palMoH. B paunoH
OTIBITHOM IPYMIbI BKJIIOYAIM TOMOTEHAT TPYTHEBOIO pacIijiosia B 103€ 25 MI CyXoro BellecTBa Ha |
Kr koMOukopma. Hayunslit skerrepumeHT juymuics 170 cyTok.

JUis OLIeHKH BIIMSHHUA . ITOMOTEHaTa TPYTHEBOTO pacIiofa Ha PENpPONYKTUBHYIO (YHKIIHIO
CBHHOK NPOBOAMIIM MCCIEIOBAHKE SUYHUKOB KUBOTHBIX. OnpeaeneHre MophoMeTpHUECKUX Mapa-
METPOB SUYHUKOB CBUHOK, BbIJIEJICHHE OOIIMTOB, OYUCTKA OOLIMTOB OT KyMYJIOCHBIX KJIETOK MpO-
BOJAMJIOCH B ycnoBusx Jabopatopuu I1L[P-quarHocTrku [TeH3eHCKOro rocy1apCcTBEHHOTO arpapHo-
ro YHUBEpPCUTETA.

Pe3yabTaTtsl ucciaenopanuii. Moppomerpuieckne napameTpsl SMUHUKOB y CBUHEH KakK KOH-
TPOJILHOW, TaK M OIBITHON I'PYII HAXOAATCA B Mpezenax Gu3nonoruueckoil Hopmel. Macca su4Hu-
Ka Yy CBHHOK KOHTPOJIBHOM rpymimbl coctauna 17,2+ 1,19 r, y )KUBOTHBIX OMBITHOM rpymisl - 18,6
t 1471

OTMmeuaeTcsi yBeTUYEHUE JJIMHBI SUYHUKA Y )KUBOTHBIX B ONBITHOM I'pyIIE [0 CPAaBHEHUIO C
KOHTPOJIBHBIMU CBUHKaMH, OJIHAKO pa3HMIIA HE JOCTOBEPHA. B cpeaHeM UIMHaA sSIMYHUKA y CBUHOK
OMBITHOM TpyIIbl coctaBuia 35,9+ 1,77 mm, B koHTpoabHOM rpymie - 29,5+ 2,81 mm.

HccnenoBanus KOJIMYECTBA OOLIMTOB y KUBOTHBIX MOKA3aJId, YTO Y CBUHOK YMCIIO SHMIIEKIIe-
TOK B OINBITHOW rpynne MeHblle Ha 15% OTHOCUTENBHO KOHTPOJIBHBIX MOKa3aTenell. B onbITHON
IpyIIIE CpeaHee KOIMYECTBO OOLUTOB COCTaBuao 13,7+ 4,52 mr., B KOHTPOJILHOM TPYIIE CPeaHee
KOJIMYECTBO OOIMUTOB B SIMYHHMKAX cocTaBmwio 16,0 3,72 mrr. Bo3MOKHO, 9TO OTIHYHS KaK B MOP-
(boMeTprUYecKHX MOKa3aTeNsAX SMYHUKA, TaK U KOJIMYECTBE OOIMTOB CBSI3aHO C TE€M, YTO CBHUHKH B
nepuo] yOosi HaxoIMJIMCh Ha pa3HbIX (a3zax LUKJIA CO3PEBAHMS, B CBSA3M C YEM POCT U CO3PEBAHUE
¢bomnukynoB 6buUIM HepaBHOMEPHBI. OJTHAKO HEJb3s UCKIII0YaTh, YTO TPYTHEBBIN pacIuiof, obmanas
aHJPOTCHHBIMH CBOMCTBAMH, TPOSBISIET aHabonuueckuii A3(exT, BIUsIeT Ha co3peBaHue (HOuTH-
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