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Pedyepar. Llexns nccnenoBanus — OLEHNTH BIMSIHUE 3KOJIOTO-Teorpaduueckoro Gpakropa Ha copepKaHue [uH-
Ka B JIETKUX OBIYKOB repedopACKOii IOpOIbl U paccuuTaTh pedepeHCHbIE MHTEPBAIBI JUIs ATOTO METaJUla B JaH-
HoM oprase. [ aHanuza oTOMpanu HaBecKy JErkux maccod 100 T OT KIMHUYECKH 370pOBBIX OBIYKOB Tepe-
(doprckoii mopozasl B MacisiauackoM, HoBocubupckom n Kpacuosepckom paiionax HoBocnbOupckoit obnactu n
enunHomM paitone Anralickoro kpas. OmnpeneneHue XuMHUECKOro COcTaBa TKaHel JErKUX MPOBOAWIN METOOM
ATOMHO-20COPOLIMOHHOM CHEKTPOMETPUH C AIIEKTPOTEPMHUUECKOI aToMu3almeil. [oMoCKeacTHYHOCTh ANCTIEp-
CHii B IpyIIax OLEHHBAIU ¢ nomolibio kpurepus Onurnepa-Knnnna. OneHky BinusiHUSL (akTopa MpOBOAMIN
¢ ucmonb3oBaHueM kputepus Kpackena-Yommica. MHOKECTBEHHBIE MEKTPYIIIOBBIE CPABHEHHUS OCYIIECTBIISIH
¢ MpUMeHeHneM TecTa JlaHHa u mornpaBKoil XomMa. MaKkcHManbHBI yPOBEHb IIMHKA OOHAPYKEH Yy KMBOTHBIX,
pa3BOAMMBIX B MaciIssHHHCKOM paiione (26,6 mr/kr), MuHNManbHbBINH — B KpacHo3épckom (13,8 mr/kr). s cko-
Ta U3 MacITHUHCKOTO paiioHa XapakTepHa Oosiee BHICOKas ()EHOTHUIMNIECKAsi M3MEHUMBOCTD COJCP)KAHMS [IMHKA
B JIETKHX, YEM B JIpyTHX paiioHax. B Ie0M H3MEHYNBOCTh N3YHYEHHOTO METAJIA B JETKUX OBIYKOB HAXOANUTCS
Ha OTHOCHUTEJIBHO HU3KOM YPOBHE. [ pyIIIOBBIE JUCIIEPCHH 110 YPOBHIO IMHKA B JIETKUX KPYITHOTO POraToro CKoTa
TOMOCKeIaCTHYHbI (X*= 2,27; P = 0,518). YcTaHOBICHO BIHSAHHE YKOJIOTO-reorpapuyeckoro Gpakropa Ha ypoBEHb
LIMHKAa B Jierkux repedopackoro ckora (H=12,158; P =0,007). ¥ 6b1ukoB n3 KpacHozépckoro paifioHa KOHIICHTpa-
LI [IMHKA B JIETKUX CTaTHCTHYECKH 3HAYMMO HUDKE, YEM y )KUBOTHBIX M3 MaclITHUHCKOTO paiiona (Z = -2,96; P =
0,009). Mexy >KUBOTHBIMH 3 JIDYyTMX PalOHOB HE BBISBICHO CTATHCTHUECKH 3HAYUMBIX PA3JIMUYHI 110 YPOBHIO
[MHKA B TKaHsX JIETKUX. PedhepeHCHBIN 1ana3oH 1o coepKaHuio [IMHKA B JIETKUX repedopICKoro CKoTa, pa3Bo-
JUMOTro B ycioBusix 3anaanoit Cubupu, cocrasiset 12,44-24,12 mr/kr ¢ goBeputenbHbiMU 90%-Mu rpaHHIIAMEA
Ut HibkHero uaTepBana 10,15-13,66, Bepxuero — 22,73-26,49 Mr/kr.
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Abstract. The study aims to evaluate the influence of the ecological and geographical factors on the zinc
content of light Hereford bulls and calculate the reference intervals for this metal. Lung samples weighing
100 g were taken from clinically healthy bulls of the Hereford breed in the Maslyaninsky, Novosibirsk and
Krasnozersky districts of the Novosibirsk region and the Tselinny district of the Altai Territory. The chemical
composition of lung tissues was determined by atomic absorption spectrometry with electrothermal atomization.
The homoscedasticity of dispersions in groups was assessed using the Fligner-Keelin test. The influence of the
factor was determined using the Kruskal-Wallisl test. Multiple intergroup comparisons were made using Dunn’s
test and Holm’s correction. The maximum zinc level was found in animals bred in the Maslyaninsky district (26.6
mg/kg) and the minimum — in Krasnozersky (13.8 mg/kg). Cattle from the Maslyaninsky district are characterized
by higher phenotypic variability in zinc content in the lungs than in other areas. Generally, the variability of
the studied metal in the lungs of gobies is relatively low. Group variances in the zinc level in cattle lungs are
homoscedastic (x*=2.27; P=0.518). The influence of the ecological and geographical factors on the zinc level in
Hereford cattle’s lungs was established (H = 12.158; P = 0.007). The concentration of metal in the lungs of bulls
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from the Krasnozersky district is statistically significantly different from cattle from Maslyaninsky (Z =-2.96; P =
0.009). There were no statistically significant differences in Zn concentration in lung tissues between animals from
other regions. Reference intervals for the content of zinc in the lungs of Hereford cattle in the conditions of the
south of Western Siberia are 12.44-24.12 mg/kg, with 90% confidence intervals for the lower limit of 10.15-13.66

mg/kg and the upper limit of 22.73 -26.49 mg/kg.

Jlis monmy4yeHHs SKOJIOTHYECKU 0e30MmacHoi
MPOAYKIIMU KUBOTHOBOJCTBA HEOOXOAUMO IpO-
BOJIUTh NEPMAHEHTHBII MOHHUTOPUHI COJIEpKa-
HUS TSDKEJIBIX METAJUIOB B 3KOCUCTEME C IIEJIbIO
KOPPEKIUHU X HAKOIUIEHHs B OpraHU3Me KMBOT-
HbIX [ 1-5]. [ToCKOIBKY IUHK B OCHOBHOM IOCTY-
MaeT B OPraHu3M >KMBOTHBIX BMECTE C KOPMOM,
HE00X0IMMO KOHTPOJIUPOBATH €0 MUHEPAJIbHBIH
COCTaB, KOTOPBIA 3aBUCUT OT KadyecTBa ChHIPbS,
MUHEPAJILHOTO COCTaBa MmouBkl, pH, kKMumaruye-
CKHUX YCIJIOBH, BHECEHUS y10OpeHui u mpou. [6].
COGaslaHCpOBAaHHBIN IO MUHEPAJIBHOMY COCTaBY
panmoH oOecreynBaeT CTaOWIBHBIM POCT IMPO-
NYKTUBHOCTH M YCTOMYMBOCTb K BO3JEHCTBHIO
natoreHoB [7]. Hemocrtarounoe mnotpebiaeHue
LMHKa y OBIYKOB IPUBOAUT K 3a/I€pPiKKE I0JIO-
BOTO CO3PEBAHUS M POCTA, AaHEMUU, CHUKEHUIO
PE3UCTEHTHOCTH OpraHusma [8], MOBBIIIEHHOE
e ero CoJep>KaHUe 3alyCKaeT MEXaHU3M arol-
TO3a 1epeOdpanbHOr0 U JErOYHOTO SHIAOTEIHS U
CO3/1aeT yCIIOBUS U OKHCIUTEIBHOTO CTpecca
BCJIEJICTBUE BBIPAOOTKU PEAKTUBHBIX (hOPM KHUC-
nopona [9].

B uccnenoBaHusX 1Mo 3IEMEHTOIOTHH 00bIY-
HO U3y4YaeTcsl ypoBEHb METAJIOB B Bosioce [ 10—
13] u pexxe B KpOBH, MBIIIIIAX, IEYSHHU U TTOYKAX
[14-18]. IloaToMy H3ydeHHE BIEMEHTHOIO CO-
CcTaBa U OIpeneeHHe pePepeHCHbIX HHTEpBa-
JIOB YPOBHSI LIMHKA B JIETKUX repeopacKoro cKo-
Ta MO3BOJIUT B JAJbHEHUIIEM HCIIOIB30BaTh ATH
JaHHBbIE B OOJIACTH SKOJIOTUH, BETEPUHAPUU U
YKUBOTHOBOJICTBA. MOXKHO TaK:K€ paccMaTpuBaTh
MoNTyuyeHHbIe pedepeHCcHbIe Tuana3oHbl B Kaye-
cTBe pusnonorndeckor Hopmsi [19, 20].

Ilenp uccnenoBaHus — OLEHUTHb BIHSHUE
9KOJIOTO-Teorpaduieckoro (akropa Ha cojaep-
KaHWE IUHKA B JIETKUX OBIYKOB TepedopacKoit
MOPOABI M PACCUUTATh PePepEeHCHBIE HHTEPBAIIBI
JUISL 3TOTO MeTaljla B JaHHOM OpraHe.

OBBEKTBI U METO/IbI
NCCIEJOBAHUU

OOpasipl TKaHEW JErKUX ObUTH B3SATHI OT
Ob1yKoB 16—18-Mecsiunoro Bo3pacta repedopa-
ckoii moposil. OT60p MPod OCyIIeCTRISIICS cpa-
3y nociie 3a00s1, 3aTeM OHU OBLIH 3aMOPOYKEHBI U

XpaHWIMCh Ipu Temneparype —24°C 10 MmomeHTa
aHanu3a. JKHBOTHBIX BBIpAIllMBaId B YEThIPEX
paifonax: HoBocubupckom, KpacHozepckom,
Macnsaauackom HoBocuOupckoit obnactu u
Henunnom Anraiickoro kpas. KimmHnuecku Bce
KUBOTHBIC HA MOMEHT YO0Os OBUIM 370pPOBHI.
OmnpezneneHne XUMHUYECKOIO COCTaBa TKaHEH
JETKUX TPOBOIMWIM METOIOM aTOMHO-a0copO-
IIUOHHOW CIEKTPOMETPUU B COOTBETCTBUU C
Metonuueckumu ykazanusmu (MYK 4.1.991-
2000) u TTOCT 26929-94 n 30178-96.

boumn paccumTaHbl poOacTHBIE IOKa3are-
JU OIMCATEJIbHOM CTAaTUCTHKU: MHHHMAJIbHOE
U MaKkCHMajJbHOE 3HaueHue mnpusHaka (Min,
Max), nepBbiit u TpeTnii kBaptuim (Q , Q,), Me-
nuaHa (Me) n mexxkBapTuibHbIi pa3zmax (IQR).
['oMocKenacTHYHOCTh AMCIIEPCUIl B Trpymmax
OLIEHUBAJIN C IOMOIIBIO Kputepus Pnurxepa-
Kununa. BersBienue BiusHus (pakropa mpoBoO-
UM ¢ WcHojib3oBaHUEM Kpurepus Kpackena-
Yomnmuca.  MHOXECTBEHHBIE  MEXIPYIIIOBBIE
CPAaBHEHMSI OCYILIECTBIISUIN C IPUMEHEHUEM TECTa
Janna u nonpaskoii Xonma. PedepeHcHbie nH-
TepBaJIbl PAaCCUUTHIBAIM Ha OCHOBE PEKOMEH/]1a-
it sxcepToB MHCTUTYTA KITMHUYECKUX U J1a00-
paropubix cranaaproB [21] u 'OCT P 53022.3-
2008. CrarucTuyeckuil aHaJIU3 U BU3yaJIN3aLIHIO
MCXOJIHBIX JIaHHBIX ITPOBOJIMIM C UCIIOJIb30BaHU-
€M s3bIKa CTaTUCTUYECKOTO MPOrpaMMUPOBAHUS
R u cpenpt ananuza RStudio.

PE3YJbTATHI UCCJIEJOBAHUN U X
OBCY/XKJIEHHUE

JlanHble IO COAEpKAHUIO LIMHKA B JIETKUX
ObI4KOB repedoCKOi TOPO/IbI IO palioOHaM Mpe-
cTaBlieHbI B Ta01. 1. MakcuMasibHOE cofiepikaHue
IIMHKA B JETKUX 3a()UKCUPOBAHO y IKUBOTHBIX
13 MaciassHHHCKOTO paiioHa, MUHMMAaJIbHOE — U3
Kpacno3épckoro. Haubonpmeit denoTummye-
CKOW M3MEHYHMBOCTHIO 00J1a/1al0T KUBOTHBIE U3
MacnsauHckoro paiioHa (pucyHok). Hampotus,
B HoBocuGupckom paiione HaOmromanach Hau-
MeHbllIas BapuabenbHOCTh. OO0  3TOM CBHIE-
TEJIbCTBYET MHUHMMAJbHBIM IOKa3aTellb MEXK-
BapTHJIBHOTO pa3Maxa.
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Tabnuya 1
Conep:xaHue HUHKA B JIETKUX ObIYKOB repegopacKoii mopoabl, MI/Kr
Zinc content in lungs of Hereford steers, mg/kg
Paiion n Me Min Max Q, Q, IQR
Kpacnosepckuit 4 15,2 13,8 18,4 14,4 17,1 2,68
MacnsHuHCKUN 17 19,8 16,2 26,6 17,8 21,2 3,41
HoBocubupckuit 6 16,4 15,5 19,2 16 18,2 2,23
IlenuHHBIN 4 17,6 16,1 21,3 16,6 19,8 3,24

Hpumeuaﬁue. n — o0beM COBOKYITHOCTH, Me — MEaraHa, Min — MUHUMAJILHOE 3HA4YCHUC, Max — MakcHUMaIbHOE

3HaueHue; Q, — mepBblid KBapTHiIb; Q, — TpeTHii KBapTHib; IQR — MeKKBapTHIBHBIN pa3Max.

LlenuHHbiity }_ -------------- i
HoBocuBupeKuit- }[I:} ........
MacnaHHCKU I [ et i | } __________________ ] o
KpacHosepckuit- — f----- E ............ ]
14 16 18 20 22 24 %6
Zn, Mr/kr

Jluarpamma pasmaxa ypOBHsI IIMHKA B JIETKHUX Tepe(opIcKOro CKoTa
Diagram of the range of zinc levels in the lungs of Hereford cattle

V¥ ckorta u3 Mapokko ypoBeHb LIMHKA B JIET-
KHX OBLT HIDKE IPUMEPHO B 2 pasa 1o CPaBHEHUIO
C HAIIUMU JAHHBIMU [22]. 3TO MOXKET OBITH CBSI-
3aHO C PA3IMYUEM B MAPATUITUIECKUX (haKTOpax,
HaIrpuMep, C MOJHOLUEHHOCTBIO PAlMOHOB WU
YCIOBHUSIMU COJIEpKaHUsS. Y >KMBOTHBIX YEpPHO-
MeCTPO OPOJBl YPOBEHb ITUHKA B JIETKUX OBLI
MIPUMEPHO HA TOM K€ YpOBHE, UTO U B HAllleM
uccneaoBanuu [23]. Bo3aMoxHO, BIUSIHUE CPEJIbI

OoJee CyIIECTBEHHO Il KOHIICHTPALUU METall-
Ja B JIETKUX, YeM T€HETHYECKUE (PaKTOPBI.

HecmoTpst Ha TOMOCKETOCTUYHOCTH JIUC-
nepcuil, u3-3a MaJoro KOJIW4ecTBa HAOMIONECHHH
B IpyMIax OLEHKA BIUSHUS (aKTOpa MPOBOIU-
Jach ¢ momoIbio kpurepust Kpackena-Yosmuca.
B pesynprare ycTaHOBIEHO, YTO Ha YPOBEHb
IIUHKA B JIETKUX OK3BIBACT BIMSIHUE IKOJIOTO-T€0-
rpaduueckuii pakrop (Tadm. 2).

Tabnuya 2

OuneHka roMOreHHOCTH JUCIICPCUIl M BJIUSIHASA (aKkTopa palilOHHPOBAHUSA HA YPOBEHb LIMHKA
B JErkux repeopackoro ckora
Assessment of homogeneity of variance and the effect of the zoning factor on zinc levels in lungs of Hereford

cattle
Kpurepuii df 3HayeHue KpuTepus p
Onurnepa-Kunnna 3 2,270 0,518
Kpackena-Yomnuca 3 12,158 0,007

[Tpu amocTepropHOM aHAIU3E OCYIIECTBIS-
JIOCh TIOMAPHOE CPaBHEHUE PAaHOHOB 10 YPOBHIO
IIMHKA B JIETKUX >KMBOTHBIX. 3HAYMMBbIE Pa3Jiu-
YHsI BBISIBJICHBI TOJIBKO MEXy CKOTOM, Pa3BOJIHU-
MbIM B MacnsinuackoMm u KpacHoszépckom paiio-
Hax (Tabm. 3). Takue GonpIIne pa3nIuuus MEXIY
paifoHaMH MOTYT OBITb CBSI3aHBI C YCJIOBUSIMH
cpenbl. Tak, B 3aBUCUMOCTH OT THIIA ITOYB M UX
XMUMHUYECKOTO COCTaBa M3MEHSETCS KOJIUYECTBO

IIMHKAa B KOPMax M COOTBETCTBEHHO B OpraHax
U TKaHSAX KMBOTHBIX. B BbIOpaHHBIX paiioHax
HoBocubupckoit obnactu npeobiaanaroT ayiro-
BuanbHbie (30—40 Mr/kr), cepble-IecHBIC IIO-
9BBI (28—65 Mr/kT), YepHO3EMBI (24-90 Mr/ KT),
a B AnTaiickoM Kpae — 3acosieHHbIe 1o4BHI (11—
79 wmr/kr) [24] ¢ pa3TUYHBIM COIepPKaHUEM IIHH-
Ka.
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Tabnuya 3

IMonapHoe MHOkKeCTBEHHOE CPABHEHHE PAlOHOB M0 COAEPKAHUIO IHHKA B JIETKHX repedopackoro ckora*
Pairwise multiple comparisons of districts by zinc content in lungs of Hereford cattle

Paiion Kpacnozepckuit MacstTHUHCKUI Hosocubupckuii
MacasHuHCKuI 0,009
HoBocubupckuit 0,226 0,037
Ilenuunbii 0,300 0,388 0,410

*YKa3aHbI 3HAUCHHS OITHOOK TIEPBOTO poja ¢ y4ETOM MOMPaBKH XoIMa.

HNmeercss koppensilus MEXAY YpOBHEM
LIMHKA B TKaHSIX YXUBOTHBIX U €0 COJAEP)KaHU-
€M B pacTeHusx u mouse [25]. lanHast ocoOeH-
HOCTb XapakTepHa Al TEPPUTOPUN C HU3KUM
COJIEp’KaHUEM LIMHKA, YTO TOJIBKO YCHJINBAET He-
00XOIMMOCTb KOHTPOJISI COAEPIKAHUS TSHKEITBIX
METaJIOB B Pa3JINYHbIX palioHax [26].

Tak kak B MacnsauackoMm, HoBocubupckom
u llenuHHOM palioHaX ypOBEHb LIMHKA 3HAYMMO

HE pa3iIuyaics, MOXXHO OOBEAMHUTH >KUBOT-
HBIX U3 3TUX PAallOHOB B OJIHY TPYIIIy C IIEJIBIO
pacyeTra 3HauCHHH peQepeHCHBIX HHTEPBAJIOB
(Tabm. 4). DTu IaHHBIE MOXHO HCIOJIBH30BATh
KaK CpEIHENOINYJSLUOHHbIE 3HAYEHUS, Xapak-
TEpHBIE AJIs1 repeOpACKOTO CKOTa, Pa3BOJMMOTO
B YCJIOBUSX I0XKHOM yacTu 3anaanoit Cubupu.

Tabnuya 4

Pedepencuble uHTEpBAJIbI YPOBHS HHHKA B JIErKUX (MI, KT) ¢ 90%-Mu
A0BepUTeJbLHLIMH HHTepBajgamu (JIU), mr/kr
Reference intervals for lung zinc levels (mg, kg) with 90% confidence intervals (CI), mg/kg

. Hwxuuit npenen 90%- Bepxuuit mpenen 90%-
Ilokazarens PecdepencHsrit naTepBaN
ro 1IN ro i1
MuHIMYM 12,44 10,15 22,73
MakcumMyMm 24,12 13,66 26,49

B mnepcrnexkrtuBe HEOOXOAMMO YCTaHOBHTH
pedepeHCcHbIe MHTEPBAIbl Ul APYTHX MHUKpPO-
DJIEMEHTOB HE TOJIBKO B JIErKUX, HO B IPYTHX Op-
raHax Y TKaHAX JXUBOTHBIX, YTO BIIOCIEACTBUU
[I03BOJIUT OLICHUTHh U3MEHEHHS KOHLIEHTPALUU U
COOTHOLLIEHUSI XUMUYECKHUX JIEMEHTOB B Opra-
HaX U TKaHAX CKOTa IIPU pas3IMYHBIX [1aTOJIOrU-
YEeCKHX Mpoleccax u 3a0oneBaHusx. Pe3ynbrars
HCCIIEI0BAHNUS MOTYT CIYXKUTb OCHOBOM JUIS
OIMCAHMS IIEMEHTHOTO npoduist repedopacko-
IO CKOTa.

BbIBO/IbI

1. MuHuManbHBI ypOBEHb LIMHKA B JIET-

Kux repedopackoro ckora  3adUKCUPOBaH

B KpacHo3épckoM paiioHe, a MaKCUMaJIbHBIN —
B MaciasHUHCKOM.

2. Jlns 6praxoB w3 HoBocuOupckoro paiiona
XapakTepHa Hu3Kasg (peHOoTHIHUYecKass U3MEHYH-
BOCTb COJICPKAHUS IIMHKA B JIETKHUX.

3. Dxonoro-reorpaduieckuii GakTop OKazbl-
BAaCT BIIMSHUE Ha COJICPKAHUE IIMHKA B JIETKHX.

4. YcranoBneHsl pedepeHCHbIE WHTEPBAJIBI
110 YPOBHIO ITMHKA B JIETKUX OBIYKOB repedopa-
CKOU IOPOABI, Pa3BOAUMBIX B YCIOBUSAX HOKHOU
gactu 3amagHoit Cubupmu.

HccnenoBaHne — BBIMONHEHO 32  CYET  [paHTa
Poccuiickoro nayunoro ¢onzma Ne 22-76-00003, https://
rscf.ru/project/22-76-00003/.

BUBJIUOTPA®UYECKHUN CIIUCOK

1. Eganosa FO.B., Hapoowcnvix K.H., Kopomkeeuy O.C. CoaepkaHue IUHKa B HEKOTOPBIX OpraHax
Y MBILIEYHON TKaHHU OBIYKOB repedopackoii mopoast // I'maBuelii 300TexHuk. — 2012, — Ne 11. —

C. 30-33.

2. 3akoHomepnocmu aKKyMYISLMU TSKEIBIX METAJJIOB B JIEFKUX ObIUKOB repeopAcKoil mopoab! /
K.H. Hapoxnsix, T.B. Konosanosa, O.C. KoporkeBuu [u ap.] // CoBpeMeHHbBIE TPOOIEMBbl HAYKH

u oOpazoBanus. — 2014. — Ne 6. — C. 1447.

«Bectauk HI'AY» — 1(66)/2023

153



BETEPUHAPUNA N 300TEXHNA

[98)

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Influence of elevated Zn on the hematology, serum biochemistry and productive indicator in
laying hens / V.L. Petukhov, I.A. Afonina, O.I. Sebezhko [et al.] // Indian Journal of Ecology. —
2019. —Vol. 46 (4). — P. 901-906.

Interspecies differences in Zn content in liver of animal of the Siberian region / T.V. Konovalova,
K.N. Narozhnykh, Y.I. Fedyaev [et al.] // 33. Joint Annual Meeting of the German Society for
Minerals and Trace Elements (GMS) with Zinc-UK and Zinc-Net COST Training School. Zinc
and other Transition Metals in Health. — German. — 2017. — P. 40.

Ilamenm na nzo6pererne RU 2548774 C1. CiocoOsI OIleHKH KaJ MU B TICUCHH U JIETKUX KPyTI-
Horo poraroro ckorta / O.C. Koporkesuy, K.H. Hapoxxusix, T.B. KonoBanosa [u 1ip.]. — 3asBka Ne
2014111570/15 ot 25.03.2014.; Ony61. 20.04.2015.

Khan Z.1. A comparative study on mineral status of blood of small ruminants and pastures in
Punjab, Pakista // Pakistan J Bot. — 2008. — Vol. 40. — P. 1143-1151.

Rabiee A.R. Effects of feeding organic trace minerals on milk production and reproductive perfor-
mance in lactating dairy cows: a meta-analysis. // J Dairy Sci. —2010. — Vol. 93. — P. 4239-4251.
Noaman V. Assessment of some serum trace elements in Holstein dairy cattle on industrial farms
of Istafan Province, Iran // World Appl Sci J. -2013. — Vol. 21. — P. 1158-1161.

Thambiayya K. Functional Role of Intracellular Labile Zinc in Pulmonary Endothelium // Pulm.
Circ. —2012. — Vol. 2 (4). — P. 443-451.

The reference values of hair content of trace elements in dairy cows of holstein breed / S.A. Miro-
shnikov, A.V. Skalny, O.A. Zavyalov [et al.] // Biological Trace Elements Research. —2020. — Vol.
194 (1). — P. 145-151.

Assessment of gender effects and reference values of mane hair trace element content in english
thoroughbred horses (North Caucasus, Russia) using ICP-DRC-MS / V.V. Kalashnikov, A.M. Za-
jeev, M.M. Atroshchenko [et al.] // Biological Trace Element Research. —2019. — Vol. 191(2). —
P. 382-388.

Peghepencnvie mHTEpBaIBl KOHIICHTPAIIUH XUMHUECKHUX JIIEMEHTOB B IEPCTH MOJIOYHBIX KOPOB /
C.A. Mupournukos, O.A.3aBbsioB, A.H. ®ponos [u ap.] // ZKUBOTHOBOACTBO 1 KOPMOIIPOU3BO/-
ctBo. —2019. —T. 102, Ne 3. — C. 33-45.

Oyenka 31€MEHTHOTO CTaTyca OpraHu3Ma MSCHBIX KOPOB Pa3iIMYHOTO (PU3UOIOTMYECKOTO CO-
crostaus / A.H. ®@pomnos, O. A. 3aBbsiio, A.B. XapnamoB [u 1p.] // BecTHUK MSCHOTO CKOTOBO/I-
ctBa. —2017.—Ne 1. — C. 44-49.

Some toxic elements in liver, kidney and meat from calves slaughtered in Asturias (Northern
Spain) / M. Miranda, M. Lopez-Alonso, C. Castillo [et al.] / Eur. Food Res. Technol. — 2003. —
Vol. 216. — P. 284-289.

Effects of moderate pollution on toxic and trace metal levels in calves from a polluted area in
northern Spain / M. Miranda, M. Lopez-Alonso, C. Castillo [et al.] // Environ. Int. — 2005. — Vol.
31.—P. 543-548.

Korenekova B., Skalicka M., Nad P. Concentration of some heavy metals in cattle reared in the
vicinity of a metallurgic industry // Veterinarski arhiv. —2002. — Vol. 72(5). — P. 259-267.

Rahimi E., Rokni N. Measurement of cadmium residues in muscle, liver and kidney of cattle
slaughtered in Isfahan abattoir using grafite furnace atomic absorption spectrometry (GFAAS): A
preliminary study // Iranian Journal of Veterianry Research. —2008. — N 9. — P. 174-177.
Detection of cadmium (Cd) residue in kidney and liver of slaughtered cattle in Sokoto central
abattoir, Sokoto state, Nigeria / A. Bala, M.A. Saulawa, A.U. Junaidu [et al.] // J. Vet. Adv. —
2012. —Vol. 2 (4). — P. 168-172.

Mupownukos C.A., bonooypuna H.II., Apanosa O.C. 3akoHOMEpHOCTH (OPMHUPOBAHUS 3Iie-
MEHTHOTO COCTaBa OMOCYOCTpaToB YeJIOBEKa W YKUBOTHBIX KaK OCHOBA TEXHOJOTMH OLEHKH U
KOpPEKIuH 31eMeHTo30B // bromerens OpenOyprckoro HayuHoro rieaTpa YpO PAH. —2014. — Ne
4.-C. 1.

Mupownuxoe C.A., Jlebedes C.B. JlnanazoH KoHICHTpanui (pedepeHCHbIe 3HAYCHUS ) XUMHUYEC-
CKHUX 3JICMEHTOB B TeJIe )KUBOTHBIX // BecTHUK OpeHOYpIrcKOTro rocyapcTBeHHOTO YHHBEPCHTE-
ta. —2009. — Ne 6 (112). — C. 241-243.

154 «Bectank HI'AY» — 1(66)/2023



BETEPMHAPUNA N 300TEXHUA

21.

22.

23.

24.

25.

26.

10.

11.

12.

13.

14.

Gary L. Defining, establishing, and verifying reference intervals in the clinical laboratory, 3th
ed.; CLSI Document C28-A3c. Approved guideline — Wayne, Pa, USA: CLSI. —2010. — P. 59.
Distribution of trace elements and heavy metals in liver, lung, meat, heart and kidney of cattle,
sheep, camel and equine slaughtered in Casablanca City-Morocco / C. Abdelbasset, E. Rabia, B.
Abdallah [et al.] // International Journal of Scientific & Engineering Research. — 2014. — Vol. 5,
N 2. -P. 294-303.

Accumulation of Cu and Zn in the soils, rough fodder, organs and muscle tissues of cattle in
Western Siberia / V.L. Petukhov, A.I. Syso, K.N. Narozhnykh [et al.] // Research Journal of Phar-
maceutical, Biological and Chemical Sciences. —2016. — Vol. 7 (4). — P. 2458-2464.

Camogpanosa U.A. Xumuueckuii cOCTaB OYB ¥ MOYBOOOpasyromux nopoxa / M-Bo cei. Xo3-Ba
PO, ®I'OVY BIIO «Ilepmckas 'CXA». — Ilepms: Ilepm. I'CXA, 2009. — 132 c.

Makridis C. Transfer of Heavy Metal Contaminants from Animal Feed to Animal Products // J.
Agr. Sci. Tech. —2012. — Vol. 2(A). — P. 149-154.

Camoxun B.T. TIpodwmnakTuka HapyeHHd 0OMeHa MUKPOAJIEMEHTOB Y JKHBOTHBIX. — BOpoHEeX:
Boponex. I'AY, 2003. — 136 c.

REFERENCES

. Efanova Yu.V., Narozhnykh K.N., Korotkevich O.S., Glavnyi zootekhnik, 2012, No. 11, pp. 30—

33. (In Russ.)
Narozhnykh K.N., Konovalova T.V., Korotkevich O.S. [et al.], Sovremennye problemy nauki i
obrazovaniya, 2014, No. 6, pp. 1447. (In Russ.)

. Petukhov V.L., Afonina I.A., Sebezhko O.I. [et al.], Influence of elevated Zn on the hematology,

serum biochemistry and productive indicator in laying hens, Indian Journal of Ecology, 2019,
Vol. 46, No. 4, pp. 901-906.

Konovalova T.V., Narozhnykh K.N., Fedyaev Y.I. [et al.], Interspecies differences in Zn content in
liver of animal of the Siberian region, 33. Joint Annual Meeting of the German Society for Miner-
als and Trace Elements (GMS) with Zinc-UK and Zinc-Net COST Training School. Zinc and other
Transition Metals in Health, German, 2017, p. 40. (In Russ.)

. Korotkevich O.S. Narozhnykh K.N., Konovalova T.V. [et al.], Patent na izobretenie RU 2548774

C1, Sposoby otsenki kadmiya v pecheni i legkikh krupnogo rogatogo skota, Zayavka Ne
2014111570/15 ot 25.03.2014; Opubl. 20.04.2015. (In Russ.)

Khan Z.I., A comparative study on mineral status of blood of small ruminants and pastures in
Punjab, Pakista, Pakistan J Bot, 2008, Vol. 40, pp. 1143—1151.

Rabiee A.R., Effects of feeding organic trace minerals on milk production and reproductive per-
formance in lactating dairy cows: a meta-analysis, J Dairy Sci, 2010, Vol. 93, pp. 4239-4251.
Noaman V., Assessment of some serum trace elements in Holstein dairy cattle on industrial farms
of Istafan Province, Iran, World Appl Sci J, 2013, Vol. 21, pp. 1158-1161.

Thambiayya K., Functional Role of Intracellular Labile Zinc in Pulmonary Endothelium, Pu/m.
Circ, 2012, Vol. 2 (4), pp. 443-451.

Miroshnikov S.A., Skalny A.V., Zavyalov O.A. [et al.], The reference values of hair content of
trace elements in dairy cows of holstein breed, Biological Trace Elements Research, 2020, Vol.
194 (1), pp. 145-151.

Kalashnikov V.V.,; Zajcev A.M., Atroshchenko M.M. [et al.], Assessment of gender effects and
reference values of mane hair trace element content in english thoroughbred horses (North Cau-
casus, Russia) using ICP-DRC-MS, Biological Trace Element Research., 2019, Vol. 191 (2), pp.
382-388.

Miroshnikov S.A., Zav’yalov O.A., Frolov A.N. [et al.], Zhivotnovodstvo i kormoproizvodstvo,
2019, Vol. 102, No. 3, pp. 33-45. (In Russ.)

Frolov A.N., Zav’yalov O.A., Kharlamov A.V. [et al.], Vestnik myasnogo skotovodstva, 2017, No.
1, pp. 44-49. (In Russ.)

Miranda M., Lopez-Alonso M., Castillo C. [et al.], Some toxic elements in liver, kidney and meat
from calves slaughtered in Asturias (Northern Spain), Eur. Food Res. Technol., 2003, Vol. 216,
pp. 284-289.

«Bectauk HI'AY» — 1(66)/2023 155



BETEPUHAPUNA N 300TEXHNA

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Miranda M., Lopez-Alonso M., Castillo C. [et al.], Effects of moderate pollution on toxic and
trace metal levels in calves from a polluted area in northern Spain, Environ. Int., 2005, Vol. 31,
pp. 543-548.

Korenekova B., Skalicka M., Nad P., Concentration of some heavy metals in cattle reared in the
vicinity of a metallurgic industry, Veterinarski arhiv, 2002, Vol. 72 (5), pp. 259-267.

Rahimi E., Rokni N., Measurement of cadmium residues in muscle, liver and kidney of cattle
slaughtered in Isfahan abattoir using grafite furnace atomic absorption spectrometry (GFAAS):
A preliminary study, /ranian Journal of Veterianry Research, 2008, No. 9, pp. 174-177.

Bala A., Saulawa, M.A., Junaidu, A.U. [et al.], Detection of cadmium (Cd) residue in kidney and
liver of slaughtered cattle in Sokoto central abattoir, Sokoto state, Nigeria, J. Vet. Adv., 2012,
No. 2 (4), pp. 168-172.

Miroshnikov S.A., Bolodurina I.P., Arapova O.S., Byulleten’ Orenburgskogo nauchnogo tsentra
UrO RAN, 2014, No. 4, pp. 1. (In Russ.)

Miroshnikov S.A., Lebedev S.V., Vestnik Orenburgskogo gosudarstvennogo universiteta, 2009,
No. 6 (112), pp. 241-243. (In Russ.)

Gary L., Defining, establishing, and verifying reference intervals in the clinical laboratory, 3th
ed.; CLSI Document C28-A3c. Approved guideline, Wayne, Pa, USA: CLSI, 2010, pp. 59.
Abdelbasset C., Rabia E., Abdallah B. [et al.], Distribution of trace elements and heavy metals in
liver, lung, meat, heart and kidney of cattle, sheep, camel and equine slaughtered in Casablanca
City-Morocco, International Journal of Scientific & Engineering Research, 2014, Vol. 5, No. 2,
pp. 294-303.

Petukhov V.L., Syso A.L,, Narozhnykh K.N. [et al.], Accumulation of Cu and Zn in the soils,
rough fodder, organs and muscle tissues of cattle in Western Siberia, Research Journal of Phar-
maceutical, Biological and Chemical Sciences, 2016, Vol. 7(4), pp. 2458-2464.

Samofalova I.A., Khimicheskii sostav pochv i pochvoobrazuyushchikh porod (Chemical compo-
sition of soils and parent rocks), Perm’: Permskaya GSKhA, 2009, 132 p.

Makridis C., Transfer of Heavy Metal Contaminants from Animal Feed to Animal Products,
J. Agr. Sci. Tech, 2012, Vol. 2, No. A, pp. 149-154.

Samokhin V.T., Profilaktika narushenii obmena mikroelementov u zhivotnykh (Prevention of met-
abolic disorders of microelements in animals), Voronezh: Voronezhskii GAU, 2003, 136 p.

156 «Bectank HI'AY» — 1(66)/2023



