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Record electrocardiogram (ECG) was performed using 3-channel electrocardiograph "Kardiostyl veterinarian™ for 5
minutes at a speed of 50 mm/s, the device sensitivity 1 mV (10 mm). ECG recorded in standard (I, Il, 11I) and enhanced
(aVR, aVL, aVF) leads.

The red electrode is positioned in the lower third of the right jugular groove. The yellow electrode is positioned over the
apex beat area of the heart, on the thorax, caudal to the left elbow. The green electrode can be positioned on the middle of the
left scapula. The remaining black electrode positioned anywhere on the body surface of the horse. Lead Il is recorded.

ECG recorded twice: once to the exercises, the second — immediately after its completion. The scheme exercises of me-
dium intensity was 1:00: walk 5 min.; trot 10 min.; walk 5 min.; trot 10 min.; walk 10 min.; gallop 10 min.; walk 10 minutes.

As a result of electrocardiography performed before exercise in 71.7 % of horses had sinus rhythm. In 21.7 % of regis-
tered horses sinus arrhythmia, at 8.7 % — tachycardia. In 26.1 % of sport horses registered second degree AV block, 21.7 % —
supraventricular premature complex (SVPC) and 4.3 % ventricular premature complex (VPC) that do not have clinical signif-
icance. Third degree AV block at rest were recorded in 1 animal that manifested clinical symptoms (reduced physical per-
formance, loss of consciousness), because the animal was excluded from training.

After exercise sinus tachycardia detected in 19.6 % of horses, sinus arrhythmia — in 32.6 %. Increasing the number of
horses after exercise tachycardia apparently due to lack of fitness of animals.

After exercise the second degree atrioventricular block disappeared in 13.0 %. In the recovery period it occurred again in
5 horses. This arrhythmia was considered pathological. After exercise of 34.8 % horses recorded SVPC and in 6.5 % of hors-
es— VPC. In sport horses registered as wandering pacemaker, sinus pause and atrial fibrillation.

The use of electrocardiography in sport horses, especially with reduced capacity for work before and after exercise al-
lows differentiating physiological from pathological arrhythmias. However, detection of arrhythmias in horses and their im-
pact on the performance of the animals is still a matter of debate among scientists.

Key words: horses, exercise, electrocardiography, electrocardiogram, physiological and pathological arrhythmias, heart
disease.
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3®OEKTUBHOCTH KOMILUIEKCHOM MUHEPAJIbHOM
JOBABKHU XEJJAMAKC B ITPO®PNJIAKTHUKE
HEOHATAJIBHOU ITATOJIOT UM TEJIAT

IMoka3aHo, YTO y TEJAT, MONYYEHHBIX OT KOPOB, OOJBHBIX CYOKIMHHYECKHUM IMOJHMHKPOIIEMEHTO30M, BBISBICHHBIN
nmucOanaHc B COACPIKAaHUM MHUKPOAJIEMEHTOB B KPOBH B II€JIOM IMOBTOPSIET TAKOBOW y KopoB-marepeid. Koaddumument koppe-
JSIIAA MEXY COAEPKAHHEM COOTBETCTBYIOIIUX MHUKPOJJIEMEHTOB B KPOBH KOPOBBI U TOJIYYEHHOTO OT Hee MPHILIONA IS
Ilunka coctaBuia 0,759; Manrana — 0,859; Kobansta — 0,959, Cenena — 0,703 u rozLa, cBs3aHHoro ¢ 6enkom — 0,837. V Ta-
KHX TEJIAT MPH POKICHUH HaOmromaeTcss (yHKIIMOHANBHOE HEJOPA3BUTHE OPTaHOB M CHCTEM, B TOM YHCIIC MEYEHH, TOYCK,
SHIOKPUHHOM CHCTEMBI, Pa3BUBACTCS CHHAPOM 3HAOTCHHOI MHTOKCHKAIHH.

[puMeHeHe KOMITJICKCHOW MHHEPATbHOM 100aBkK Xenamake B TeueHud 30 qHEH 0 oTena HopMaTu3yeT MUKPOdJIeMe-
HTHBIN CTATYC TEJAT, MOMYYEHHBIX OT KOPOB OONBHBIX CYOKIMHHYECKUM DHIEMHUYECKUM TTOITHMMHUKPOIIEMEHTO30M, M OTIIH-
YaroTCs TOBBIIIEHHOH KU3HECTTOCOOHOCTRIO, UTO TTO3BOJISIET CHU3HUTH 3a00JIeBAEMOCTh TeAT paxutoM Ha 10 %, renaroaucT-
pocdueit, HeoHaTankHOM runoTpoduei — 18 % n mucnencueii Ha 30 %.

KiwueBble caoBa: TeisTa, KOPOBbI, XelaMaKc, HeOHATAIbHAs TATONOTHS, IHATHOCTHKA, MPO(UIAKTHKA, MHKDO-
3JIEMEHTO3HI.

ITocTanoBka mpodJeMsbl. bose3HN HOBOPOXKAEHHBIX TENAT SABJSAIOTCS OJHOW M3 OCHOBHBIX IPH-
YHH, KOTOpPbIE MPEISATCTBYIOT 3()(EKTHUBHOMY BEJICHUIO MOJIOYHOTO CKOTOBOJICTBA. Bhicokas HeoHa-
TaJbpHast 3200JI€BAaEMOCTh TEJNIAT HE MO3BOJIIET JOCTUTATh SKOHOMUYECKH ONPaBAaHHON MHTEHCHBHOC-
TH POCTa U Pa3BUTHsI MOJIOJIHSIKA, a TAKXKe JOCTHYb TIOKa3aTeNeil aJeKBaTHOro peMoHTa cTajga 0e3 mo-
TE€pU TEHETHYECKOI0 ITOTCHIUAIIA IIPOYKTUBHOCTH.

© MauunoBuu A. A., Beako A. A., [lerpos B. B., ManunoBuu M. C., I'oroBaxa B. U., Inaayousk O. B., Carocapen-
ko C. B., 2016.
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3HaYUTENbHOE YBEIHYEHUE 3a001€Ba€MOCTH HOBOPOXKICHHBIX TEIAT B OOJBIIMHCTBE CEIbCKOXO-
3IMCTBEHHBIX MpennpusitTuii PecryOnuku benapych, NCTIONB3YIOMUX HHTEHCUBHYIO TEXHOJIOTHIO MO-
smouHoro ckotoBoactBa (70—80 %), sBIsETCS ClIeNCTBUEM MOIUMOPOUIHON MATONIOTHH, ITUPOKO pac-
MIPOCTPaHEHHOHN Y BBICOKOIPOIYKTUBHBIX KOPOB, OOYCIOBICHHON HOBBIMHM TE€XHOJOI'MYECKUMH, M-
MEHTapHBIMU ¥ dHAeMHYeCKUMHU (akTopamu [1-4]. DTo CBUIETENBCTBYET O HEOOXOAMMOCTHU pa3pa-
OOTKH METOAOB NPO(UITAKTUKY TaHHOH IPyMITbl OONE3HEH.

AHaIu3 nocjeHUX MCCIeI0BAHMI U MyOJIMKAUMii TONTBEPXKIAET, YTO B PA3BUTHU HEOHATAJIb-
HOW MATOJIOTMH TEJST 3HAYNTEIbHYIO POJIb UIPAIOT aHTEHATalbHble NPUYMHBI. OTMEUaeTcs, YTO MOJ
BIIMSIHUEM BO3JICHCTBUS Ha pa3BUBAIOIIMIICS IO HEOIArONPHUITHBIX (akTOPOB, MPEUMYLICCTBEHHO
QIMMEHTapHO-AE()UIIUTHOTO ¥ TOKCUKO-HH(EKIIMOHHOTO MPOUCXOXKICHHS, POXKAACTCS HPUILION 00-
JIBHON aHTeHaTanbHOH rumorpodueit [4, 5]. AHTeHaTampHass THIOTPOGUS HOBOPOKIEHHBIX YKHBOT-
HBIX, [0 COBPEMEHHBIM TIPECTABICHUSIM, PACCMATPUBACTCS KaK MAaTOJOTHYECKOE COCTOSHHE, XapaK-
TEpU3YIOIeecs] He TOJIbKO HEJOCTATKOM MAacChl, @ HATMUYUEM Y TAKOT'O MOJIOJHsIKA MOP(OIOTHUECKUX
1 OMOXMMHMYECKHX HapyIIEHWH, NpensTcTBYOmUX 3()(EeKTUBHON amanTalnuyd OpraHu3Ma B paHHEM
MOCTHATAIBHOM TEPHO/IC pa3BUTHA. B BeTeprHApHOIA TUTEpaType JaHHOE COCTOSIHUE HA3bIBAETCS Ta-
KKke MOp(hOoPYHKIIMOHATHLHON HE3peTaocThi0. Takoll MOMOTHIK OTIMYACTCS BBICOKOH HEOHATATBHON
3aboseBaeMocThIO [6, 7].

MHOruMu aBTOpaMu OTMEUAeTCsl, YTO 00ECIEUYCHHOCTh CTEIbHBIX KOPOB MUHEPAIBHBIMU BEILECT-
BaMH, B TOM YHCJIE 1 MUKPOIJIEMEHTAMHU UTrpaeT OOJBIIYI0 STHOIOTHYECKYIO POJIb B BOSHUKHOBCHUHU
HEeOHaTabHOM matosoruu Tesst [8—12]. ITomydeHHBIC OT KOPOB OOJBHBIX MUKPO3JIEMEHTO3aMH TEJIsI-
Ta OTJINYAIOTCS] MHOTOYUCICHHBIMU META00INYECKUMH HApYIICHUSIMUA U HaJTMYHEM BPOXKIEHHOTO MH-
Kpoanemenrosa [13, 14].

Hesblo ucciaenoBanusi ObIJIO N3yYeHHE HEKOTOPBHIX OMOXMMHYECKUX IOKa3aTenel B CHIBOPOTKE
KPOBH TEJIST, MOMYYEHHBIX OT KOPOB HAXOSIINXCS B pa3HbIX Pernonax benopycckoii Gnoreoxumunye-
CKOW TPOBHHIIMH U MUMEIOIIMX HApyLICHUs B OalaHce MHHEPATbHBIX BELIECTB B OpraHU3ME, a TaKKe
3G PEKTHBHOCTH KOMILICKCHOW MUHEpAIbHOW NOOaBKH XeJlaMakc AJisi NPOQHIAKTHKH BPOXKIECHHBIX,
9HIEMHYECKH 00yCIOBICHHBIX MUKPO3JIEMEHTO30B Y TEJIAT.

Matrepuaa 1 MeTOAUKA HccieaoBaHus. VccienoBanus IpOBOANIN B YCIOBUSAX COBPEMEHHOTO
MPOM3BOJCTBA Ha 0a3e MOJOYHO-TOBAPHBIX (pepM M KOMIUIEKCOB KMBOTHOBOJYECKUX XO3AHCTB pas-
JUYHBIX peruoHoB PecrnyOnmku bemapych, B 3MMHE-BECEHHUM NEPUOJ COAEPKAHMS >KUBOTHBIX.
B ycnoBusix censckoxossiictBenHbIX npeanpusataii: 3A0 «Onbrosekoe» u CIIK «JIumoBupny Burebe-
koro pariona, CIIK «PyGexuuna» JInozneHckoro paiioHa, Butedckor obmactu; YUYII «MosogoBo-
Arpo», MBaHoBckoro paiioHa, bpectckoit obnactu; 3A0 «Knanosuun-Arpo», CIIK «BolikoBo» u
CIIK «ombicnnua» MuHCKoro paiiona 66u10 c(hOPpMHUPOBAHO 2 TPYIIBI KOPOB (OTOMpPAIH )KUBOTHBIX
CO CpeJIHEH 10 CcTay MPOXYyKTUBHOCTBIO — B MHTepBaiie 6500-8500 Kr MoJIoKa B TO) — ONBITHAS U KOHT-
possHas. B onbiTHyI0 rpymmy oroupanu kopoB (N=100), 60aBHBIX, ¢ XapaKTEPHBIM I OHOT€OXHUMH-
yeckoil nmpoBuHLMK PecnyOivka benapych cyOKIMHHYECKMM MONMMUKPO3JIEMEHTO30M M IOJTYYEHHBIX
OT HHUX TeJST. B KpOBH y Takux KOpOB OTMEUalM CHM)KEHHE COoleprkaHusl uHKa (53,2+4,87 MKMOmb/1),
cenena (0,7240,052 mxmonb/i), Mmanrana (2,53+0,30 mxkmounb/i) u kobanbra (487,3+1,29 HMOMB/N).
TensiTa, MoMy4yeHHbIE OT JAHHBIX KOPOB Ha | JIeHb KM3HH, TOABEPTAINCH KIMHUYECKOMY OCMOTPY,
U OT HUX 4Yepe3 1—2 yaca mocie NepBol BBIMOWKH MOJIO3MBA OTOMpald KPOBb AJISI UCCIICAOBAHMS.
B KOHTpOJNBHYIO TPYIIy OTOMpAId TEISAT OT KOPOB, Y KOTOPBIX HE BBISABISUIM W3MEHEHUH B MHKPO-
3JIEMEHTHOM CTaTyce.

JUist BBISIBJICEHUS 3aBHCUMOCTH MEXIYy COJEp)KaHHEM HEKOTOPBIX OMOXMMHUYECKHX IOKa3aTeNei B
CBIBOPOTKE KPOBH TEJAT, TOMYUYEHHBIX OT KOPOB HAaxXOIIIMXCcsl B pasHbIX Permonax benopycckoii Ouo-
TeOXUMHUYECKON TIPOBUHIIMH U UMEIOIINX HApYIIeHUs B OalaHce MUHEPaJIbHBIX BEIIECTB B OPTaHU3ME,
OTIpeessuIach o0Masi MUTATeIbHOCTh PallMOHa, U UCKIIIOYAIUCh KUBOTHBIE C HATMYHEM B pallOHax
HEe100pPOKaYeCTBEHHBIX, TOKCHYHBIX KOPMOB, a TaKKe MCKII0YAIOCh IEHCTBHE B CUCTEME MaTh-IUIOA-
MPUILIO UHPEKIIMOHHOTO (haKTopa.

Jlabopatopusie nccienoBanus mpooauan B HUMIIBMbB YO BI'ABM (Atrtectar akkpeauTariu
Ne BY/11202.1.0.087). OmnpezneneHre MUKPOJIEMEHTOB MPOBOJIWIN B LEIbHOH KPOBH, IOIy4eHHOI
BaKyyMHBIM criocobom B mnpoOupku ¢ renapuHom Vacuette GREINER BIO-ONE (ABctpusi) ¢ ucro-
np3oBanueM criektpodoromerpa MI'A 915 (Poccust) [15]. Onpenenenre OHOXUMHUYECKHX TOKa3aTe-
JIe MPOBOAMIIM HA aBTOMAaTUYeCKOM OMOXMMUYECKOM aHAIM3aTOPE C MCIOJIb30BaHMEM HAOOPOB MPO-
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m3BozxctBa Cormey (Iloxsma). Onpenernenue ioxa, casi3anHoro ¢ 6eaxom (CBI), B cbIBOpOTKe KPOBH
npoBoauiy 1o Axnannay B mogudukanuu C.B. Cunaesoii [16].

IMTonosune (N=50) KOpOB OMBITHON TPyl B TeueHue 30 AHEH 10 MpeamosaraeMoro oTena 3aaa-
BaJIM KOPMOBYIO MUHEPaIbHYI0 100aBKy Xenamakc B o3e 10 mi, exenHeBHO ¢ kopMoM. [locnenHsis
MPENICTaBISIET CO00I KOMIUIEKC STHUIICHAMAMUHINSIHTAPHON KUCIOTHI U riuiuHa ¢ Depymom, Marau-
eM, Manranom, Kynpymowm, Iluukom, KoGanstom, Cenenom n Monom B BHjae BOZHOTO PacTBOpA.
B 1 mutpe Xenamakca A coaepxurcs, r: @epyma — 20,0; Maraus — 8,9; Manrana — 14,0; Kynpyma —
2,0; Linaka — 18,0; Kobansra — 0,24; Cenena — 0,22; Mona — 0,52.

OcHoOBHBIE pe3yJabTaThl HCcJaenoBaHusA. [loka3zaTenn 0OMEHa MHHEPAIBHBIX BEIIECTB Y TEIAT
OTIBITHOHM ¥l KOHTPOJIBHOM TPYTIII MIpeICTaBICHbI B Ta0muIe 1.

Ta6mmna 1 — [Moka3aTenan odMeHa MHHePAJbHBIX BelleCTB Y TeJST ONBITHOW M KOHTPOJIBHOH Ipyni

I'pynna
[Tokazarenp
KOHTpoJbHas (N=42) omsiTHas (N=50)
CeneH, MKMOJIB/TT 0,72+0,053 0,58+0,042*
KympyMm, MKkMoITs/n 12,1+1,12 10,9+1,04
Mapran, MKMOJIb/JT 2,91+0,32 2,59+0,18
KobansT, HMOJIL/1 469,2+51,2 423,2451,26
LuHK, MKMOJIB/JT 46,3+5,29 38,7+4,11
DepyM, MKMOJIB/IT 17,8+1,43 16,7+1,57
Mo cBsi3aHHbII ¢ GETKOM, HMOJIB/TT 325+31,1 284+25,7

IIpumeuanue. * p<0,05.

AHanu3 JaHHBIX MPENCTABICHHBIX B Tabnuie 1 mokaspiBaeT, YTO BBISBICHHBIN AncOaIaHC B coje-
PPKaHUM MHUKPO3JIEMEHTOB B KPOBH TEJISAT B LIEJIOM IIOBTOPSIET TaKOBOM y Kopos-MaTepeil. Koadduiu-
SHT KOPPEJSIMY MEKAY CO/ICpPKaHHEM COOTBETCTBYIOIIUX MHUKPOIJIEMEHTOB B KPOBH KOPOBBI U TIOJTY-
YEHHOT'0 OT Hee mpuruioaa s [{unka cocraBun 0,759; Manrana — 0,859; Kobansra — 0,959, Cenena
— 0,703 u Mona, cszaunoro ¢ 6enkom — 0,837.

TensiTa ONBITHON IPYNIIBI OTIMYAIMCH BHICOKOW HEOHATAJIbHOH 3a00/1€Ba€MOCTBIO. Y HUX PETUCT-
pupoBanuch BpoxkaeHHbIe: paxuT —y 20,0 % tenst, renaronuctpodus — 33,0; oOmmpHbBIE aJonenuy —
10,0, npusHaku HeoHatanbHOW runotpoduu y 33 %. Hucnencueit nepedonesano 90 % tenst, npu
3TOM y Gosee yem 50 % TessaT perucTpupoBalid TOKCHUECKYI0 GopMy. Y TENST KOHTPOJIBHOM TPYIIIbI
paxuT perucTpupoBain y 15 % Tenst, npu3Haku HeoHaTalbHOU Tunorpodun —y 10 %, nucnerncuro —
y 65 %, koTopas nporekaia npeumyiiectseHHo (80 %) B mpocToii hopme.

Buoxumpaeckre nokasaTeny y TeJAT OIBITHOW M KOHTPOJIBHOM TPy NpeICTaBIeHb! B Ta0IMIE 2.

Ta6n1/1ua 2 — buoxuMHu4YeCcKHe MoKa3aTeJIn KPOBH HOBOPOKJICHHLIX TCJIAT OTNBITHOI | KOHTpOJ’IbHOﬁ rpynm

I'pynna
TToka3zarenn
KOHTpoJIbHast (N=42) ombitHas (N=50)

OOmuii 6emok, /1 56,9+1,02 53,0+1,28*
Anb0ymuHbl, % 43,1+0,68 40,0+0,85*
0-TII00YyHBL, % 29,4+0,88 36,5+0,91%*
B-rnoOymuHbL, % 15,84+0,22 14,4+1,10
y-rnoOynuHbL, % 11,741,27 9,1+0,69
MoueBrHa, MMOJIB/T 4,26+0,635 4,41+0,164
KpeaTiHuH, MKMOJIB/JT 142,5+7,60 187,8+3,88*
I'moxo3a, MMOJIB/IT 3,21+0,163 5,76+£0,148*
AnAT, MKkaT/n 0,61+0,029 0,960,042 *
AcAT, Mkkat/n 0,85+0,025 1,34 +0,063*
OO0mwmii OnnupyOuH, MKMOJB/JT 5,04+0,264 8,07+0,318*
CMB, ycn. En. 0,12+0,045 0,18+0,011*
Kopruzomn, Hr/min 21,3+0,17 19,94+0,18%*

pumeuanue. * p<0,05.
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Kak BuIHO M3 MaHHOHN TaONUIBI 2, Y TENAT ONMBITHOW TPYIITBI MMEIUCHh H3MEHEHHUST ONOXMMHUYEC-
Kux mokasareneid. [Ipexne Bcero, oOHapy>KMBallM MPHU3HAKA (HYHKIUOHAILHOW HE3PENOCTH OpraHu3-
Ma: JOCTOBEPHAsi TMIIONPOTEUHEMHS U TUCIIPOTEMHEMUS. B mpoTenHOrpaMMax TeJsT OIBITHON IPyIi-
IIbl B CPAaBHCHHUU C >KUBOTHBIMH KOHTPOJIBHOM, OBUIO yBEIMUEHHE KOJIMYECTBa anb(a-rio0yJInHOB.
Kak n3BecTHO, y HOBOPOXKICHHBIX TEJIAT B 3TON (pakuuy oduiero 6eiaKa chlIBOPOTKH KpoBU Auhdy3HO
pAacroioKeH IUIOAHBIA OelnoK (EeTYyHH M YBENIWYCHHE €ro KOHLEHTPAIlMd MOXKHO PaclEHHBATh Kak
IIPU3HAK HEIOPa3BUTHA. 3HAUMMasi TUIIONPOTCHHEMUSI MOXKET OOBSICHATHCS 3HaueHueM LluHka B Me-
Tabonmm3me Oenka [17]. ¥V TensT OomBITHON Tpynmbl Tak e ObUTH OOHAPYKEHBI KOMIIOHEHTHI CHIBOPO-
TOYHBIX OMOXMMHYECKUX CHHAPOMOB (YHKIMOHANEHOW HEIOCTATOYHOCTH MEYCHHU: TUMOANbOYMUHE-
Mus1, Tunepomnupyonnemusi, runepdepmentemusi amuHotpanchepas (ATAT u AcAT), a takxke ru-
NEPrIUKEeMUs M MPU3HAKU (PYHKIIMOHAJIBHON HENOCTAaTOYHOCTH IOYEK, TMIIEPypeMHsl M 3Ha4uMas
THIIEpKpeaTnHeMHus. | uneprimkeMus MOXKeT MMETh TaK e U CTpeccoBoe mpoucxoxaenue. [locnen-
Hee MOATBEPKAAeTCA BEICOKMM COAEP)KaHHEM KOPTH30Ja B CHIBOPOTKE KPOBH. Y TEIST OMBITHOH TPy-
el KOA(GGUITMEHT KOPPEIBIINY MKy KOHIEHTpanueld o0miero OmmpyonHa, a Takke MeXIy KOH-
LEHTpaIMeil KOPTH30JIa B CHIBOPOTKE KPOBH M KOHICHTpALUEH TITIOKO3bI ObUT 3HauMMbIM (1>0,715),
YTO SBIISICTCS MOJATBEP)KICHUEM JIBOSIKOTO — CTPECCOBOIO M TICYEHOYHOI'O MPOHMCXOXKICHHS THIIEp-
[JIUKEMHH.

Konnentparmus B kpoBH (pakiiuu BEMIeCTB cpeaHeMoNeKyIsipHoi Maccel (CMB) Opita noctosep-
HO BBIIIE Y TEJIAT ONBITHON TPYIIIBL, YTO YKa3bIBA€T HA HANWYHME SHAOMHTOKCcHKanuu [18, 19].

TensiTa ONBITHON IPyMIIBL, OTYYEHHBIE OT KOPOB, KOTOPHIM MPUMEHSIIACH 100aBKa KOPMOBasi MU-
HepanbHas XeJIaMakc, OTIMYINCh OT APYTUX TENSAT OMBITHOM IPYMIBI HPEXIe BCErO M0 MHUKPO3JIE-
MeHTHOMY cTatycy. Tak conepxanue Cernena B kpoBu coctaBuio 0,670,024 mxmons/n, Kynpyma —
12,7+0,98 mmonb/n, Maunrana — 2,8340,184 mxmons/n, Kobansta — 512,1+41,25 amons/a, I{unka —
45,4+2,39 mxmons/n, GepyMa B CBIBOPOTKE KpoBH — 17,2 MMOIIB/T 1 Mopa, CBI3aHHOTO ¢ GEnKoM —
312,3428,42 umonb/n. JlaHHBIH YPOBEHb COIEPKaHHU MUKPORJIEMEHTOB JIOCTOBEPHO 0Oojiee BHICOKHUH,
YeM y TEJST, MOJYYEHHBIX OT KOPOB, KOTOPHIM HE NMPUMEHSUIM JTOMIOJHUTEIEHO MHUKPOAJIEMEHTH Ha
13,5 % — no Ceneny, 11,6 — Kynpymy, 10,9 — Manrany, 12,1 — Kobansty, 11,7 — Huaky u 11,0 % —
1o Moy, CBS3aHHOMY ¢ GEIKOM.

Hopmanuzanust MUKpO3J€MEHTHOTO CTaTyca OTpa3miachk Ha MeTabOIMYECKHUX Ipolieccax B opra-
HU3ME TEJIST, MOJyYeHHBIX OT KOPOB KOTOPHIM IPUMEHSUIACh J00aBKa KOPMOBasi MUHEpaJibHas Xena-
Makc. Tak y HUX OTMeHaau CHWKEHUE YPOBHS TMIIONPOTEMHEMHH (KOHLIEHTpalus oomiero 0eska Obl-
na Beime Ha 7,3 %) W gucnporernHeMuH (anbOyMUH-TIIOOYTUHOBBIA KOA(D(UIMEHT COCTaBUII
1,02+0,13). T'unoansbymunemus obHapyxena y 10 % tenst, runepounupyounemust y 40 %, runep-
¢depmentemus amuaoTpancdepas (AIAT u AcAT) y 20 %, runepriaukemus y 40 %, runepypemMus u
runepkpearnHemus y 10 %. Toraa kak y TenAT, MOJy4YEHHBIX OT KOPOB, KOTOPbIM HE MPUMEHSIINChH
JIOTIOJTHATEIILHO MUKPORJIEMEHTHI, THITOAIb0yMUHeMust Obuta oOHapyskeHa y 20 % TensT, runeponim-
pyounemus y 80 %, runepdepmenremus amunotpanchepas (AnAT u AcAT) y 50 %, runepriaukemust
y 60 %, runepypemus u runepkpeatuaemus y 20 %.

Takum oOpazom, moj| BIUSHUEM XeJlaMaKca B CHCTEME MaTh-IUTalleHTa-TIPUILIIO HOPMaIH3YIOTCS
MeTabomnrueckue npomecchl. O 4eM Tak e CBHICTENbCTBYET 3HAYUTENbHOE CHIDKEHHE KOHIICHTPAIUU
B KpoBu CMB Ha 25,4 % u cHI)KeHHE HEeOHATaJIbHOH 3a001eBaeMocT. 3a0071€Ba€MOCTh BPOXKICHHBI-
Mmu: paxurom cocrasuna 10,0 %, renaroauctpodueit — 15,0; mpu3HaKM HEOHATANBHOW THIIOTPOGOUU
orMeuanu y 15 rensar. Aucnencueit nepedoneBano 60 % Tensr, KOTopas npoTeKaia IpeuMyIeCTBeH-
HO (90 %) B ipocToii hopme.

BeiBoabl. CymMMHpYsl TOJTyYEHHBIE PE3YJIbTaThl, CIEAYeT OTMETHTD, YTO y TEINST, NOTYYECHHBIX Y
KOPOB C HapylIeHHeM 0allaHca MUKPOAJIEMEHTOB B KPOBH, B TIATOTE€HE3€ Pa3BUTHsI HEOHATAIBLHOW IMa-
TOJIOTHM MMeeT 3HaueHue 3TOT (axrtop. OOHON M3 NPUYMH MATOJOTHU SIBISIOTCS METa0OIMYECKHE
HapyLIEHUs B CUCTEME MaTh-TUIALICHTA-TIJIOA. Y TaKMX HOBOPOXKIEHHBIX TEJSAT MPU POXKICHUN HAOIIIO-
naercsi pyHKIIMOHATILHOE HEJIOPa3BUTHE OPraHOB M CUCTEM, B TOM YHCIIE MEYeHH, IOYEK, SHIOKPHH-
HOW CHCTEMBbI, pa3BUBACTCSI CHHJIPOM 3HJIOTCHHOW MHTOKCHKaIK. KomIekcHass MuHepaiibHas 100a-
BKa XeJlaMaKC HOpMaJIM3yeT MUKPO3JIEMEHTHBIN CTaTyC TEIST, MOJYICHHBIX OT KOPOB OOJILHBIX CyOK-
JUHUYECKHM JHJIEMHUUYECKHM MOJMMUKPOIIEMEHTO30M, M OTIIUYAIOTCS MOBBIIICHHON dKH3HECTIOCOOHO-
CTBIO, UTO MO3BOJISICT CHU3MTH 3a00J1€BaeMOCTh TEJIAT paxuToM Ha 10 %, renaronuctpodueii Ha 18 %,
HeoHaTaJbHOH runotpodueii Ha 18 % u aucnencueit Ha 30 %.
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EdexTuBHicTH KOMIIEKCHOT MiHepabHOI 100aBKH XeJaMaKce Y nNpodijIakTHIi HEOHATAJIbHOI NATOJIOTIT TeJIsAT

A. O. MauunoBuy, O. O. Beaxo, B. B. [lerpos, M. C. Mauunosuy, B. L. I'o;1oBaxa, O. B. Ilinayousk, C. B. Ciio-
CapeHKo

INoka3zaHo, 110 y TENAT, OTPUMAHMX BiJ KOPiB, XBOPHUX Ha CYOKITIHIYHUH HOJIMIKPOSIEMEHTO3, BUSBICHUI qucOanaHc
BMICTy MiKpOeJIeMeHTIB y KpoBi. BiH B LiloMy MoBTOpIOE aucOataHCc MiHepaitiB sk y KopiB-MarepiB. KoedinieHT kopemsil
Mi)K BMICTOM BIJIMOBIIHUX MIiKPOEJIEMEHTIB B KPOBiI KOPOBH i oTpuMmaHoro Bix Hel mpurutony mis [{unky cknas 0,759; mis
Manrany — 0,859; Kobansry — 0,959, Cenery — 0,703 i Moy, nos'si3anoro 3 6inkom — 0,837. Y Takux TEJST MPH HAPODKEH-
Hi criocTepiraeTscsi QyHKIIOHAJIbHE HETOPO3BUHEHHS OPTaHiB 1 CUCTEM, Y TOMY YHCII MTEYiHKH, HUPOK, EHIOKPHHHOI CHUCTe-
MH, PO3BHUBAETHCS CHHIIPOM €HIOTEHHOI IHTOKCHKAII.

3acTocyBaHHS KOMIUIEKCHOT MiHepabHOI 100aBKki Xenamakc npotsroM 30 AHIB IO OTENICHHS HOpMaJi3ye MiKpoeaeMe-
HTHUH CTaTyC TENST, OTPUMAaHMX BiJl KOPIB, XBOPUX Ha CYyOKJIHIYHMI €HIEMIYHUH MONIMIKPOENEMEHTO03, 1 BiJPi3HAIOTHCS
ITiIBUIICHOIO KUTTE3/IATHICTIO, 10 JI03BOJISIE 3HU3UTH 3aXBOPIOBAHICTH TeNsAT Ha paxiT Ha 10 %, rematoauctpodiro — 18,
HeoHaTalbHY rinorpodiro — 18 i qucnenciro Ha 30 %.

Kiwouosi ciioBa: Tensta, KopoBH, XelaMakc, HCOHATAIbHA MAaTOJIOTIs, JIarHOCTHKA, TPO(ITAKTHKA, MIKPOCIEMEHTO3H.

The effectiveness of complex mineral supplements helamaks in the prevention of neonatal pathology calves

A. Matsinovich., A. Belko, V. Petrov, M. Matsinovich, V. Golovakha, O. Piddubniak, S. Sliusarenko

Analysis of the literature confirms that the development of neonatal pathology calves play a significant role antenatal reasons.
It is noted that under the influence of exposure on the developing fetus of unfavorable factors, especially nutrition-deficient and tox-
ic-infective origin born offspring patient antenatal malnutrition. Many authors have noted that the provision of pregnant cows in
minerals, including trace elements play an important etiological role in the occurrence of neonatal pathology calves. Obtained from
cows sick calves microelementoses many different metabolic disorders and the presence of congenital microelementoses.

The aim of the study was to investigate some biochemical parameters in the blood serum of calves produced by cows be-
ing in different regions of the Belarusian-tion biogeochemical province and have disturbances in the mineral balance in the
body, as well as Helamaks efficiency of complex mineral supplements for the prevention of birth, endemically caused micro-
elementoses calves.

In terms of agricultural enterprises in different regions of the Republic of Belarus was formed 2 groups of cows (animals
were selected with an average herd productivity — in the range of 6500—8500 kg of milk per year) — an experienced and con-
trolling. In the experimental group were selected cows (n=100), patients are characteristic of a biogeochemical province of
the Republic of Belarus polimikroelementozis and received from their calves. In the blood, a decrease of such cows with
Zinc-content (53.2+4.87 mol/l), Selenium (0.72+0.052 mmol/l), Manganese (2.53+0.30 mol/l) and Cobalt (487.3+£61.29
nmol/l). The control group were selected calves obtained from cows which have not detected change in status microelement.

Half (n=50) cows of the experimental group during the 30 days prior to calving asked Forage mineral Helamaks at a
dose of 10 ml daily with food. The latter is a complex etilendiamindiyantarnoy acid glycine and with Iron, Magnesium, Man-
ganese, Copper, Zinc, Cobalt, Selenium and lodine in an agueous solution.
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It was found that the content identified imbalance in the blood of calves in microelements generally repeats itself
cows mothers. The correlation coefficient between the content of the relevant trace elements in the blood of cows and the
resulting offspring from her for Zinc was 0.759; to Manganese — 0.859; Cobalt — 0.959, Selena — 0.703 and lodine-related
protein 0.837.

Calves of experimental group were highly neonatal morbidity. They recorded birth: rickets in 20.0 % of calves, hepato-
dystrophy at — 33.0 %; extensive alopecia — at 10.0 %, the symptoms of neonatal malnutrition at 33 %. The incidence of dys-
pepsia was 90 %. While in more than 50 % of calves recorded methoxy-symmetric form. In rickets calves of the control
group was recorded at 15 % calf-marks in neonatal hypotrophy — 10 %, dyspepsia — 65 %, which proceeded pre-
imushchestvenno (80 %) in a simple manner.

Calves of experimental group were changes of biochemical parameters. First of all, to show signs of functional
immaturity organism. They were found: significant hypoproteinemia and dysproteinemia. Calves of experimental
group were also found components of serum biochemical syndromes of functional liver failure: hypoalbuminemia,
hyperbilirubinemia, giperfermentoemiya aminotransferases (ALT and AST), as well as hyperglycemia, and signs of
functional renal failure, and significant giperuremiya giperkreatinemiya. Concentration in blood fractions average mo-
lecular weight substances (AMW) was significantly higher in the experimental group of calves, which indicates the
presence of endointoxication.

Calves, the experimental group received from cows, which are used feed additive mineral Helamaks from other
calves of the experimental group especially for trace element status. Since Selenium content in the blood was 0.67+0.024
mmol/l of Copper content — 12.7+0.98 mmol/l, Manganese 0.184+2.83 mmol/l to Cobalt — 512.1+41.25 nmol/l, Zinc —
45.4+2.39 mmol/l, serum iron — 17.2 mmol/l of iodine and bound protein — 312.3+28.42 nmol/l. Normalization of the
microelement status affected the metabolic processes in the body of calves produced by cows which are used forage addi-
tive mineral Helamaks. Since they had a decrease in the level of hypoproteinemia (total protein concentration was higher
in the 7.3 %). Hypoalbuminemia was detected in 10 % of calves, 40 % of hyperbilirubinemia, giperfermentoemiya ami-
notransferases (ALT and AST) 20 %, hyperglycemia in 40 %, and giperuremiya giperkreatinemiya 10 %. Whereas calves,
obtained from cows which have not been applied in addition hypoalbuminemia trace was found in 20 % of calves, giper-
bilirubinemia 80 %, giperfermentoemiya aminotransferases (ALT and AST) 50 % giperglikemia 60 %, giperuremiya and
giperkreatinemiya 20 %.

Thus, under the influence of Helamaksa in the mother-placenta-calf recovered metabolic processes. What is also evi-
denced by a significant decrease in blood concentrations of CMB by 25.4 % and reducing the incidence of neonatal bridge.
The incidence of congenital: rickets was 10.0 %, hepatodystrophy — 15.0 %; Neonatal signs of malnutrition were observed in
15 % of calves. Dyspepsia recorded at 60 % of calves, which occurs predominantly (90 %) in a simple manner.

Key words: calves, cows, Helamaks, neonatal pathology, diagnostick, prevention, microelementoses.
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O30HOTEPAIIIS — BE3NIEYHA AJIbTEPHATUBA AHTUBIOTUKOTEPAIII

IpencraBieno aHai3 JiTepaTypHUX AaHHUX II0J0 BUKOPHCTAHHS O30HOTEparlil 3a MpodiJakTHKK Ta JIKyBaHHS Pi3HUX
3aXBOPIOBaHb TBapHH. BoHa 0a3yeTbcss HA BUKOPHUCTAHHI MIHIMANBHUX KOHIEHTPALid MPUPOTHOI CHOJIYKH — O30HY, SIKHHA
XapaKTEePU3YETHCSI BUCOKOIO €()eKTHBHICTIO, BIICYTHICTIO TOOIYHHX MPOSBIB Y TBAPHH Pi3HUX BHUIIB i BBAYKAETHCS HAWOUIBII
€KOJIOT1YHO Oe3MeYHNM Ta €(EeKTUBHUM METOJOM JIiKyBaHHs. Y BETEpHHAPHIN MPAKTHUIIl 030H BUKOPUCTOBYIOTH 32 JIIKyBaH-
HSl pAOy MATOJIOTIYHUX CTaHIB cepel XipypriuHMX, aKyNIEPCHKUX Ta TEPaleBTHYHUX XBOPOO y BHIIISALI Ta30BHX CyMIiIIeH,
030HOBAHUX DiZMH 1 OJIiif. 3acTOCYBaHHS 030HOTEpaIil He Mae HEraTHBHOIO BIUIMBY Ha SIKICTh TBAPMHHOI MPOAYKIIi, a Bij-
TMOBI/IHO, 1 Ha OPTaHi3M JIIOANHH.

KurouoBi ciioBa: 030HOTEparis, 030H, JIiKyBaHHs, XBOpoOa, TBapHHa, Oe3reka.

IMocTtanoBka npodJiemu. [3 3pocTaHHsIM PO3BUTKY TBApUHHMIITBA 301IbIIYEThCS 1 apceHan dap-
MAaKOJIOTTYHUX 3ac00iB, sIKi BAKOPHCTOBYIOTBCS ISl JTIKYBAaHHS Ta HMPO]IIAKTHKH 3aXBOPIOBaHb TBa-
puH 200 MiABHIICHHS iX MpoayKTHBHOCTI. [lopynieHHsT BUMOT MO0 3aCTOCYBAaHHS JIKApPChKUX 3aCO-
0iB 4M HEJOTPUMAHHS Tepiofy iX BUBEJCHHS i3 OpraHi3My TBapHH Iepe]] 3a00€M B KiHIIEBOMY pe-
3ynbTaTi MOXe OyTH HeOe3neyHuMH JIst 310poB's sirozaeit [10].

AHaJni3 ocTaHHixX aocaigxedpb i myoaikaniil. Y npakTuii BEeTEPUHAPHOTO JiKaps € 3HaYHA KiJlb-
KiCTh CXeM JIIKyBaHHS TBApUH 32 Pi3HUX XBopo0. OHaK, 3a0e3eueHHs] BUCOKOe(eKTUBHOTO, Oe3ned-
HOTO Ta HEIIKiJUIMBOTO JIIKYBaHHS JAJISl OpraHi3My TBapHHHU Ta TBAPHMHHOI NPOIYKILIi € OCHOBHUM 3a-
BIAHHAM JIiKaps. AHTHOI0THKH, Cyib(aHiIaMiy, aHaIbIeTUKH, TOPMOHH, JECEHCHO1II3yI0ui 3ac00u
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