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Anomauia. Onmumanvuuii — emicm [ CHIBBIOHOWEHHS — eCeHYIAIbHUX
MiKpoeleMeHmie Y OpeauizMi  MEaApuH  3YMOGIII0Mb  HOPMAIbHULL  nepebie
Qizionoziunux yHKyilu opeanizmy, 8UCOK)Y pe3UCMEHMHICMb ma npooyKMUusHicms 3a
pe3yabmamamu. Q0CHLIONCEHHS YMOBHO-pehieKmOopHOi JisibHoCmi 6Y10 cqhopmMoB8aHo
4 Oocnioni epynu, YV oOocnioi 6uzHauanu e@ekmusHicmb KOpMOBOi 000asKu
«l'epmayunky 3a Kopekyii 0OMIHY MIHEPATbHUX PEYOBUH Y KOPI8 3 PIZHUMU MUNAMU
suwoi Hepsogoi OdisnbHocmi. Koposam Oocnionoi epynu npomseom oecsamu 0id
8UNOI0BANU KOPMOBY 000asKy «l epmayunky y 003i 10 mn/006y. llicna 3adasamnusi
Kkopmoeoi 0obaesxu 3 10-i 0o 30-i 0oou docnioxncenv emicm L{unky 6 KIimMuHax Kposi
KOpi6 cunvbHo2o 8pisHogadiceno2o pyxaueoco (CBP), cunvbHo2o 6pisH08aANCeH020
inepmuoeo (CBI), cunvrnoco ue epienosascenoco (CH) ma crabrkoeo muny euwoi
Hepsoeoi oisnbnocmi (BH/) 30inbutyemocs ionosiono na 8,3 % (p < 0,05) ma 11,6 %
(p < 0,05),16,1 % (p < 0,001). 3a0asanus kopmosoi dobaexu I epmayunk meapuram
3 CBP, CBI ma CH munom BHJ[ cynpogooscyemuvcs 30i1buleHHAM NOKAZHUK
mpancmemopannoz2o nomenyiany 3 10-i 0o 30-i doou excnepumenmy na 7,9-12,7 %
(p < 0,05). Iicisn 3a0aeanus xopmosoi odobasku Iepmayunx emicm Kynpymy 6
cuposamyi kposi npomsicom 45 0i6 nicis nouamxy excnepumenmy y meapurn CBP,
CBI, CH ma cnabxoeo muny BH]/[ 36ineuyemscs 6ionogiono na 1,5 %, 4,4 %, 7,8 %
(p < 0,05) ma 3,9 % 6i0 noxkaznuxis yux meapun 00 3a0A6aAHHsL NPENaAPamy.

Taxum wumnom, npogedeHi O0CNIONHCEeHHS C8I0Hamv, W0 3A0A6AHHI KOPMOBOI
006aexku I'epmayuHK mMae KOpueyroyuil 6niue Ha 6MIiCM OKpeMux MIiKpoeiemMeHmia y
KpPO8i M8apuHt 3 pi3HUM MUNOM 8UULOT HEPBOBOI OisLIbHOCHI.

Knwuosi cnosa. munu e6uwoi Hepsosoi OJisinbHocmi, Kopmosa 000aeKa,
T'epmayunk, Lunk, Kynpym, mikpoenemenmu
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AKTyaJIbHICTb. Y Tpolieci KUTTA
Ha OpraHi3M TBapHH J1I0Th PI3HOMaHITHI
(dakTOpy HaBKOJUIIHHOTO CEpEOBUIIIA,
30KpeMa aHTPOMOTreHH1, IO BILTUBAIOTh
Ha (PYHKITIOHYBaHHS HEPBOBOI CUCTEMU
(Danchuk O. V., 2017). BusucHHS
dopmyBaHHS
TISUTBHOCT] y TPOIIECi 1HAWBITyalbHOTO

BUIIO1 HEPBOBO1
PO3BUTKY JI03BOJISIE 3pO3yMITH
MEXaHI3MH MPUCTOCYBaHHS OPraHi3My
TBapMH JIO YMOB HABKOJHUIIHHOTO
CEpEeOBHUILA Ta MOXKIIMBOCTI BIUIMBY Ha
aux  (Karpovskyi V. ., 2011,
Paska M. Z., 2011). 3arainpHO IpHHHSTE
KOMITCHCYBaHHS HecTaul
MIKpOEJIEMEHTIB B PalliOHaX 3a paxyHOK
ix Heopra"iuHux ¢GopM HE 3aBXKIU
3a0e3neuye HaJSKHUM piBEHb €JIeMEHTa
y  TKaHHMHaX, a  BIOOOBIZHO 1
MPOJIYKTUBHOCTI TBapuH. Lle 3yMoBieHe
B1JIHOCHO HEBHUCOKOIO IXHBOIO
Oiosoriunoro moctymHicTiO 1-25 %,
AHTAaroOHICTUYHUMU BJIACTUBOCTSAMH M1k
HUMHU,

YTBOPEHHSIM  HEPO3YMHHUX

KOMIUJIEKCHUX  CIIOJNYK,  HalpUKIa]
¢ditaTiB, HEBIAMOBIAHICTIO CTAaHIAPTHHUX
MIPEMIKCIB hi (o 010T€OXIMIYHUX
0CcO0IMBOCTEM periony
(Borysevych V. B., 2009). OnrtumainbsHa
KOHIIEHTpaIlis

Oprasizmy

MIKPOEJIEMEHTIB Y
TKaHUHAaX 3a€KUTh  BIJ
BMICTY iX B parfioHax Ta 010J0Ti4HOI
JIOCTYITHOCTI KOKHOI 3 HUX
(Klitsenko H. T., 2001). 3amikaByieHicTh
HAHOTEXHOJIOTISIMA, y TIepIly depry,

NOB’si3aHa 3 MOMKJIMBICTIO OTPUMAHHS

pPEUYOBUH 3 (b13UKO-XIMIYHIMH
BJIACTUBOCTSIMU, BIIMIHHAMH BIJT
3BUYaNHUX CIIOJYK. BusueHns
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YHIKaJIbHUX XapaKTEpUCTHUK

HaHOMaTepialiB nae MOKJIUBICTh
PO3pOOJISTH HOBI ITIJIXOIH 1 TEXHOJIOT1T Y
MeIuIMHI, (i3100T1i, HYTPHIIOJIOTI],
CLTbCHKOMY
roCrofapcTBi  Ta chepax

nisutbHOCTI oauau (Borysevych V. B.,

dapmaxororii,
1HIITNIX

2010). Haii6inpmm CBOEPITHOIO
0COOJIUBICTIO HAHOCHUCTEM €
MOXJIMBICTh  peryioBaTd  (pi3U4HI

XapaKTePUCTUKN MaTepiajiB, 3MIHIOIOYHU
po3Mmip 1 popMH YAaCTUHOK Ha HAHOPIBHI,
0  MOXE  TPU3BECTH  JO 3MIHU
BJIACTUBOCTEHN paHILIE BIJIOMHUX CIOIYK

1 BIIKPUTH HOBI MOXJIMBOCTI JI0 iX

3acrocyBanHa (Yexman 1. C., 2010).
Bigomo, 1m0 [MHK, CTUMYIIOIYHU
TOPMOHAJIBHY  JIISUIBHICTh  Tino]i3y,
Crpusie pocTy Opraizmy Ta

301IBIICHHIO MOro Barv. BimmoBigHo,
HEJOCTATHICTh 1LILOTO MIKPOEIEMEHTY
OpPU3BOAUTH IO 3aTPUMKH POCTY 1
sHmkeHHs Macu Tiiga (Levchenko V. 1.,
2002). B opraHni3mi TBapuH 1 JHOJAWHU
[uuk € HE3aMIHHUM
METaJIOKOMIIOHEHTOM (bepMeHTHUX
CUCTEM, BXOJUThb N0 CKJaAy TOPMOHY
IHCYIIIHY, SIKUW PETYJIIO€ PIBEHb LYKPY Y
KpOBI, @ TAKOX MOCUJIIOE JIIF0 TOPMOHIB
[unky
3aJ103

rinogizy. bionoriyHa pob
MOoB'A3aHa 3 JISUIBHICTIO
BHYTpIIIHKOI ~ CEKpelii, Je BIH B
OCHOBHOMY  KOHLIEHTPYETHCH. Ha

ChOTOJHI  JIOBEICHO HEOOX1IHICTb

Huuky pana  GyHKIii
3a]103, yd4acTb MOro y MexXaHi3mi
kaituaHoro mineHds (Marushko Yu.V.,
2011). OgHuM 3 HaHOLIBII BaXKJIMBHX €
[k

CHAOKPHUHHHUX

BIUIMB IIMHKY Ha IMYHITET.
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BIUTMBA€E HAa MIKIpHUW 3aXUCHUUA Oap’ep,
peryioe byHKITIO JiMQOIHTIB.
PesynpraTn  mociipkeHb 111 IIUHKY
MIATBEPANIN, 10 caMe BIH YHHHUTH
HaANO1IIbIIT cnenu(iaHun 1
HaWBaroMiiMii BIUIMB Ha CTaH IMYHHOI

cuctemu (Sudakov M.O., 1991).

Kynpym
MIKPOEJIEMEHTIB B OpraHi3mi
koaktop Oaratbox  (epMEeHTIB 1
koMIToHeHT CuBMICHHUX OUIKIB. Y CKJIal

— OIWH 13 HE3aMIHHUX
TBapHH,

nux 6iomonexkyn Kynpym Oepe ydacTs y

JKUTTEBO  BAXKJIMBUX  META0OIUHHX

nporecax (KIITHHHE JIMXaHH,
AHTUOKCUJAHTHUMN 3aXUCT, aOCOpOIIis Ta
obmin depyMy, CHHTE3 KaTeXOJIaMiHIB
Ta THIITNX HEHPOTpPaHCMITEPIB,
MeTaboJI13M CyIb()ypBMICHHX

aMIHOKHCJIOT, OKHCHCHHS 3aJIMIIKIB

JI3MHY B MOJIEKYJIaX €JacTUHY 1
KoJlareHy, mpoJiidepariis KJIiTHH Ta 1H.)
(Rudenko I. V., 2009). V 3B’s3ky 3
HEOOXIHICTIO i (DYHKIIIOHYBaHHS
HEPBOBOi, KPOBOTBOPHOI Ta IMYHHOI
CUCTEM,  TeMOCTa3y,  aHTiOTeHEe3y,
dbopMyBaHHS KICTKOBOi 1 XPSIIOBOI
TKaHWH, WIATPUMAHHSI. EIaCTHYHOCTI
CIIOJIyYHOI TKaHWHM, KepaTHHI3alli Ta
nmirMeHTanli mkipu katioHu Kynpymy
HE3aMiHHI I POCTYy 1 PO3BUTKY
OpraHizmy TBapyH i yac
eMOpIOHAILHOTO Ta ITOCTHATAJIBHOIO
MepioJiiB OHTOTEHE3y, a TaKOX Tij 4Jac
BariTHocTi Ta naktarmii (Paska M. Z.,
2011). TIlIpomecu abOcopOIii KaTiOHIB
Kynpymy
YUHOM, Yy TOHKIH KHIII. 3 KpOB’IO

BiJI0yBaIOTbCS, TOJIOBHUM

BOPITHO1 BEHU 1eu €JIEMEHT

TPAHCTIOPTYETHCS A0 MEUIHKH, a 3BIITH —
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710 KJIITUH yCi1X OpraHiB 1 TKaHUH. OHaK
JUIIe TPeTHHA BIA YCI€T KUIBKOCTI
Kynpymy, 1o HaaxoauTh 10 OpraHizMy
BITPOJIOBK JTOOH, BCMOKTYETHCS B KPOB Y
IUTYHKOBO-KUIIKOBOMY TPaKTIi, a pelTa
MEPETBOPIOETHCS Ha HEPO3YHMHHI
CHOJMYKH Ta BHUBOJUTHCS 3 OpraHizmy.
Kynpymy
BUSBIISIIOTh Y TEMaTONMTaX, KIITHHAX
HUPOK, TOJIOBHOTO MO3KYy, KpOBi. Y

MEHIIIUX KOHIIEHTpAIlisIX IIeH eJeMEeHT

MaxkcuMaIbHUH BMICT

BUSBIISIETbCST B KJIITHHAX CEPILEBOIO
M’si3a, JICTCHb, KHMIIOK, CEJIC3IHKH 1 IIe
MEHIIIUX — B CHJOKPUHHHUX 3aJ703ax
(Rudenko 1.V. 2009).

AHAJIi3 OCTaHHIX JOCTiIKeHb Ta
nyOJikanid. 3HaHHS KOPTUKAJIbHUX
MEXaHI3MIB peryssiii  ¢i310J0TTUHUX
(GyHKLIA CTBOPIOE MEPETyMOBHU ISl 1X
UJIECTIPSIMOBAHOT KOpEKIIii
(Karpovskyi P. V.,2015). OntumainsHumii
BMICT 1 CITIBBIJIHOIIIEHHS €CEHI{AIbHUX
MIKpOEJIEMEHTIB B OpraHi3Mi TBapuH

3YMOBJIIOIOTh ~ HOpPMaJlbHUW  mepelir
¢i13iomoriuHUX  QYHKIIHA  OpraHizMmy,
BHCOKY PE3UCTEHTHICTh Ta

npoayktusHicTh (Safonov V. A., 2008).
CyOcTpaTHi Ta TyMOpaJIlbHI MEXaHI3MH
perymisiuii 0OMIHY OKpPEMHX
MIKPOEJIEMEHTIB Ta aKTUBHOCT1 €H3UMIB
Ha CBOTOJHI JOCHTH JOOpE BHBYCHI.
OpHak y TOCTYIHIH JIiTepaTypi BiICYyTHI
JTaHl 1010
XapaKTePUCTUK HEPBOBUX TPOIIECIB Ha

BIUIMBY  OCHOBHHX
PEryJIAIiI0 MaKpPO- Ta MIKPOCJIIEMEHTIB Y
Oprati3mi TBapuH.

Metoro po6oTH OyJI0 BCTAaHOBUTH
BIUIMB KOPMOBOiI J00aBKM | 'epmannHk
Ha BMicT luuky Tta Kynpymy B pizHuxX
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(pakiisx KpoBi TBAPUH Ta TUMAX BULIO]
HEPBOBOI JISJIBHOCTI.

Marepianu i METOIH
pocaigxennb. [locmiau npoBoaMiM Ha
KOpPOBax  YKpaiHCBKOI  YOpPHO-psiOOi
mopoau  2-3-1 makrarii. Turm BHJ]
BU3HAYAIA 32 METOJUKOI XapuyOBUX
ymoBHEX pediekci I'. B. [lapuryTina ta
T. B. InmonitoBoi, cyTh AKOi TOJISITaE B
OITIHIII PYXOBOI peakilii TBApUHH MO
MICIIS 1 IKPITUICHHS KOPMOM,
IIBUJIKOCTI BUPOOJICHHS Ta TEepepoOKu
YMOBHOTO
pediekcy,
peakiii Ta 30BHILIHBOIO TrajdbMyBaHHS

(Karpovskyi V. 1., 2011). 3a
pe3yijibTaTaMu ,Z[OCJIiI[)KeHH}I YMOBHO-

PYXOBO-Xap4OBOIO

CTYNEHS OpIEHTYBAJIbHOI

pedaexkTopHoi JISUTBHOCTI Oyio
chopmoBano 4 gocmigHi Tpynu, Y
Mepury TPymy  BXOIWIM  TBapUHU

CUJIBHOTO BPIBHOBAXXEHOTO PYXJIMBOTO,
y ApPYry — CHJIBHOTO BPIBHOBAa)KEHOTO
CUJIBHOT'O

IHEpTHOTO, Yy TPETO —

HEBPIBHOBAKEHOTO, y UETBEPTY —

cabKoro  THUIB  BHUIIOI  HEPBOBOI

VY nocniai
KOPMOBOI

TISUTBHOCTI. BU3HAYaJIU

e(DEeKTUBHICTD T00aBKH

«'epmaniuHk» 32 KOpekuli 0OMiHYy
MIHEpaJbHUX PpEYOBMH Yy KOpIB 3
pPI3HUMH THIIAMH BUIIOI  HEPBOBOI
TisTbHOCTI. JloCIiT MpoBEASHO Ha JBOX
rpynax KopiB (KOHTPOJIbHA 1 JOCIITHA)
BiIMOBITHO TI0 20 TBapWH y KOXHIH, 13
SKUX TI0 IT’SITh TBApWH KOYKHOTO THITY
BHJ[ (CBP, CBI. CH Tta cnabkoro).
KopoBaM nocnifiHOi Tpynu MpOTIrom
AecsiTH 110  BUIOIOBAJIM  KOPMOBY
nob6asky «[l'epmamuak» y mo3i 10
10 wmn

MJ/100y. BHIIOIOBAaHHS TIO
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N00aBKH MIKPOEJIEMEHTHOI KOPMOBOI
«Tepmamax»y  TYY  10.9-00493706-
001:2019. BiamosigHo TBapUHU
orpumyBanu MarHio (500 wmr/go0y),
Ky (50 mr/ mo0y), TrepMaHilo Ta
uepito (mo 0,01 mr/ moGy). TBapuuu
KOHTPOJIbHUX TPy (PI3HUX TUIMIB BUILOT
HEPBOBOI  JISUIBHOCTI)  OTPUMYBAIH
cTaHfmapTHUW pamioH. [lpu 1BOMY
pEeXKUM  JIOTHHS  HE

TBapuHaM KOHTPOJILHOL

paiioH, Ta
3MIHIOBAJIH.
rpynu KOPMOBY A00aBKYy HE 3a/1aBaliu.
Marepiasiom TSt JOCIIIKEHb
CIIyT'yBaJIU BIJ1I0OpaHi 3pa3Ku KpoBi KOPIB
OTpUMaHI 3 IPeMHOI BeHH (Bia 5 0cOOUH
3 KOXHOI Tpymu) 10 3a/iaBaHHs
KOpMOBOi J00aBku Ta uepe3 10-1b, 30-Th
Ta 45-Tb A10 MICIIA TOYATKY JTOCTIHKCHb.
VY 1inbHIN KpOBi, KIIITUHAX Ta CUPOBATII
KpOBI ~ BU3Hayanu BMIcT  LluHKYy,
Kympymy (Vlizlo, V. V., 2012).
MarepiaioMm  Juisi  JAOCIIIKEHb

CIYyT'YBaJIM  3pa3Ku  KpOBI  TBapHH
OTpUMaHi 3 SPEMHOI BEHHU 3 PaHKy 10
roaieii. L{inbHY KpoB cTalimizyBanu 3a
JIOTIOMOT'O10 TeNapuHy, CHPOBATKY KPOBi

OTPUMYBAJIM METOJOM BiJICTOIOBaHHS, a

KJIITUHH KpOBI — HUISIXOM
HeHTpU(yTyBaHHS  TeMapHHYy30BaHOI
KpOBi,  BiIOMpaHHS  TUIa3MU  Ta

TPUPA30BOTO TMPOMHUBAHHS KIITHH Y
XOJIOIHOMY 130TOHIYHOMY PO3YMHI 3
HactynHuM ieaTpudyrysannsm (Vlizlo,
2012). EkcieprMeHTaIbHI TOCIIIKCHHS
Y3rOJIKYIOThCS 3 OCHOBHUMH
MpUHIUIAMU «EBPOTENChKOT KOHBEHIII1
3 3axXUCTy XpeOeTHWX TBApPWH, IO
BUKOPUCTOBYIOTHCS TUTST
EKCIIEPUMEHTAIFHUX ~ Ta  HAYKOBUX

ISSN 2223-1609
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minei» (CtpacOypr, 1986) Ta nexnaparrii
«IIpo rymaHHe CTaBJCHHS 10 TBapWH»
(I'enwcinki, 2000). Onepxani 1udpoBi
JaHl OMparbOBYBalM CTAaTHCTUYHO 3a
JOTIOMOTOF0 TTPUKJIATHOTO MMPOTPAMHOTO
«Microsoft Office Excel

Busnauanu

KOMITJIEKCY
2013».

cepenaboapubmMeTnuny Benuuuny (M),
il moxubky (m). MMoBipHicTh pi3HHIb
CepellHIX 3HA4YeHb BCTAHOBJIIOBAJIM 3a

MOKA3HUKIB BBaXXaJM JIOCTOBIPHUMHU
mpu p<0,05 (B tomy umcm p<0,01 i
p<0,001).

PesyabTraTH mociaigxeHb Ta ix
00roBOpeHHH. IIpoBenennMu
JIOCIII)KEHHSIMU BCTAHOBJIEHO, IO JIO
3a/1aBaHHS KOPMOBO1 n00aBKH
['epManHK y TBApUH 3 PI3HUMU TUIAMHU
BHJI Bmict IluaKy B cupoBaTIiil KpOBi

JIOCTOBIPHO Biapi3HAEThCS (Tad. 1).

KpUTEpiEM CrbrogeHTa. 3MiHu
1. Bmict LluHky B KpoOBI KOpiB 3 pi3HMMHM THIIAMU BHILNOI HEPBOBOI
AiSVIBHOCTI 32 BILIMBY KOpMOBOI 100aBKHU I'epmannuk (M+m, n=4)
Ilepion Twun HepBOBOi cucTemMu
JIOCITiJKCH CBP | CBI | CH | C
CupoBatka kpoBi, MKr/100 M
Jlo 3anaBaHHs 130,8+1,2 113,6+2,3%** 109,9+2 4%** 104,6+4,3%***
Yepes 10 quis 133,5+1,4 123,943,1%* 113,642, 5%** 108,6+4,5%**
Yepes 30 qui 133,9+0,5 125,442 2%%* 117,3£3,0%** 114,4+2,5%**
Yepes 45 nuiB 131,5+0,5 129,6+1,9 113,5£3,1%** 114,0+1,5%**
Knitunau kpoBi, Mxr/100 ma
J1o 3anaBaHHs 1129,4+24,9 978,4+23,7** 032,4+23 4** 857,5£36,7***
Yepes 10 auis 1206,9+28,1 1058,5+£27,3%%* 1017£25,1%** 952,9+£38,8%**
Yepes 30 quiB 1306,6+28,7 1181,5+34,5%* 1181,3+£30,2** 1106,8+60,9%***
Yepes 45 auiB 1264,2+24,5 1135,8+24,3%* 1102,9+£30,4** 1048,8+49,6%**
ZNyrivunl ZNeuposarin, YM. OJI.

Jlo 3amaBaHHsA 8,64+0,15 8,01+0,12 8,49+0,15 8,20+0,16*
Yepes 10 auiB 9,04+0,16 8,56+0,29 8,95+0,20 8,78+0,16
Yepes 30 auiB 9,75+0,19 9,43+0,34 10,09+0,32 9,66+0,42
Yepes 45 nHiB 9,61+0,15 8,77+0,24* 9,73+0,3 9,21+0,49

IIpumirka. JlocToBipHa pPi3HULSA 3 CHWJIBHUM BPIBHOB&KEHUM PYXJIHMBUM THIIOM BUIIOI

HepBOBOi AisnbHOCTI: p<0,05; ~p<0,01; "

Tak, y cupoBarii KpoBiI KOpPiB 3
CBI, CH rta cnadkum turiom BH]I BmicT
JaHOTO MeTaidy OyB MEHIIE BiJIOBITHO
Ha 13,1 % (p < 0,001) ta 16,0 % (p <
0,001) ta 20,0% (p < 0,001) Bix
noka3HukiB kopiB 3 CBP tumom BH/I.
ITicnst 3agaBaHHS KOPMOBOI J100aBKHU
['epManHK y KOpiB 3 PI3HUMH THUIIAMU
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BHJI Bmict [luHky B cupoBatiii KpoBi
MPOTATOM YChOT'O MEPioy AOCIIIKECHb
ICTOTHO HE 3MIHIOETHCS.

BIAMITUTH, IO

Cmpg e

npotsiroM 45 gi6  micas  moYyaTKy
excriepuMeHTy jume y tBapud CBI Ta
cnabkoro Tunmy BHJ[ BMicT 1poro

MeTaly B CHPOBATI KPOBI JOCTOBIPHO

ISSN 2223-1609
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30ibIryeThest Ha 8,9—14,1 % (p < 0,001)
Bl TIOKAa3HUKIB IMX TBapuUH J0
3amaBaHHs mpenapary. Y kopiB CBP
tunny BH/I Bmict y Ilunky B cupoBartii
kpoBi uepe3 10- Ta 30-tp mi6 micis
MOYaTKy
BigmoBigHo Ha 7,2 % (p < 0,001) Ta
6,4 % (p < 0,001) Bixg MOKa3HUKIB KOPiB

CKCIICPUMCHTY MCHIIIC

3 CBP tunom BH/I, onnHak, yxe depe3
45 nmi® micns TMoYaTKy JOCHIIKEHBb
JIOCTOBIPHO HE BIJIPI3HAETHCS Bl TAKOTO
y kopiB cuinpHux Ttum BHJI. Ha
BIIMIHY Big 1poro y kopiB CH Ta
cnabkoro tuny BH/I Bmict y Ilunky B
cupoBartiii KpoBi uepe3 10- ta 30-1p Ta
45 ni6 micns MOYaTKy EKCIEPUMEHTY
OyB MeHie BianosigHo Ha 16,0—20,0 %
(p <0,001), 14,9-18,7 % (p < 0,001) Ta
13,3-13,7 % (p < 0,001) Big MOKa3HUKIB
kopiB 3 CBP tunom BH/I.

Jlo 3agaBaHHsI KOPMOBOi JOOABKH
I'epmanmek y tBapun 3 CBI, CH Ta
cnabkum turom BHJI Bmict I{unky B
KJIITHHAX KPOBI OYB MEHIIIE BiAMOBIIHO
Ha 13,4 % (p < 0,001) ta 17,4 % (p <
0,001) ta 24,1 % (p < 0,001) Bix
noka3HukiB kopis 3 CBP tunom BH/I. ¥V
KopiB 3 pizHumu Ttunamu BHJ[ BwmicT
[uHKy B cHpOBaTILl KpPOBI MPOTIrOM
yChOTO TIEpPIOAY JOCHTIKEHBb JICIIO
3MIHIOETBCA, 30Kpema, 3 10-1 mo 30-i
100U TOCIIKEHb BMICT I[bOTO METay B
kiitTuHax kposi kopiB 3 CBP CBI, CH Ta
cnabkum Tunom BHJ[ 30uibmiyerbes
BigmoBinHo Ha 8,3 % (p < 0,05) Ta
11,6 % (p < 0,05), 16,1 % (p < 0,001).
He nuBnsunce Ha nesike MOro 3HUKEHHS
no 45-1  ngobu
€KCIIEPUMEHTY, B KIHII JOCIIAY BMICT

miciast  MOYaTKy
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[uuky B kiiThHax KpoBi kopiB 3 CBP
CBI, CH ta cnadkoro tumnis BH/[ 0ys
oinpie BignosigHo Ha 11,9 % (p <0,05),
16,1 % (p < 0,01), 18,3 % (p < 0,001) ta
223 % (p < 0,001) mopiBHSIHO 3
MOKa3HUKAMU JI0 TIOYATKY JOCIIIKEHb.
He nuBnsyuch Ha Taki 3MiHU, Y TBapUH
CBI, CH ta cna6koro turry BH/I BmicT

IIbOTO MeETally B CHpOBATIl KpOBi
IPOTATOM yChOTO nepioxy
EeKCIICPUMEHTY OyB JIOCTOBIPHO

MEHIIIMM BinoBiaHo Ha 9,6—-12,3 % (p <
0,05-0,01), nma 9,6-15,7 % (p < 0,05-
0,01) Ta 15,3-21,0 % (p < 0,001)
NOPIBHSHO /10 NOKa3HMKIB TBapuH CBP
tunty BH/I.

IToka3nuk TpaHCM€M6paHHOFO
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OUIBLIOMY PIBHI BiJf TAKOTO O OYATKY 3 pizaumu tunamu BH/I Bmict Kynpymy
JTIOCJIIIKEHD. B CHUpOBATIi  KpOBI

B1JIpI3HSAETHCS (TAOII. 2).

JIOCTOBIPHO
Bcranosneno, 1o a0 3agaBaHHS
KOPMOBOI 100aBKH I 'epMalliHK y TBApUH

2. Bmict Kynpymy B KpoBi KOpiB 3 pi3HMMH THNaMH BMIIOI HEPBOBOL
AiSJIBHOCTI 32 BILTMBY KOpMOBOI 100aBku I'epmannuk (M+m, n=4)

Ilepion Tumn HepBOBOT CUCTEMHU
JIOCHIKEHD CBP ‘ CBI ‘ CH ‘ C
CupoBatka kpoBi, MKr/100 M

Jlo 3aiaBaHHs 113,6+1,2 113,2+4,3 105,3£2,7*** 103,5+3,0%**

UYepes 10 aniB 115,2+2,0 116,5+4,2 109,5+2,5 106,1+£3,1%***

UYepes 30 guiB 119,5+1,0 120,2+4,0 113,0+£2,5%* 111,341, %%*

UYepes 45 nuiB 115,3£1,0 118,2+3,0 113,5£3.,4 107,5+1,8%**
Knituan kposi, Mxr/100 Mo

Jlo 3amaBaHHs 66,6+2,1 66,0+1,3 59,8+1,5%** 59,340,8%**

UYepes 10 aniB 67,3+2,1 67,1£1,6 60,4+1,6%** 60,1+£1,0%**

Yepes 30 guiB 69,5422 69,7+1,6 66,4+1.4 65,5+0,4*

UYepes 45 nuiB 67,8+1,8 68,1£1,9 65,5+1,7 63,5+0,7*
CUKniTMH/CUcnpOBaTKu, YM. OA4.

Jlo 3aaBaHHs 0,59+0,02 0,58+0,02 0,57+0,02 0,57+0,02

Yepes 10 aniB 0,58+0,02 0,58+0,02 0,55+0,02 0,57+0,02

Yepes 30 guiB 0,58+0,02 0,58+0,02 0,59+0,02 0,59+0,01

UYepes 45 nuiB 0,59+0,01 0,58+0,02 0,58+0,03 0,59+0,01

IIpumitrka. [locToBipHa pi3HMLS 3 CHJIBHUM BpPIBHOBR)XEHUM DPYXJIMBHM THUIIOM BHILIOL

*kk

HepBOBOi mismbHOCTI: p<0,05; “p<0,01;

Tak, y cupoBatui kpoBi kopiB 3 CH
ta ciabkum tTunom BHJI BMicT maHoro
MmeTany OyB MeHIIIe BiAmoBiiHO Ha 7,3 %
(p< 0,001) Ta 8,9 % (p < 0,001) Bix
MOKa3HUKIB KpoBl KopiB 3 CBP Tunom
BH/I. IIpotsirom 45 ni0 micis noyaTky
excnepumenty y tTBapud CBP, CBI, CH
ta cinabkoro tuny BH/I Bmict Kynpymy
B CHpPOBAaTLli KpOBI 30UIBLIYETHCS
Bigmosigno Ha 1,5 %, 4,4 %, 7,8 % (p <
0,05) Ta 3,9 % Bi;m NOKa3HUKIB [0
3a/laBaHHs Tpenapary.

Y xopis CH tuny BHJI Bwmict
Kynpymy B cupoBartiii KpoBi yke yepe3
10 16 micnsg TmoYaTKy AOCIIIKEHb
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p<0,001.

Hayxosi nonosiai HYBIlIl Ykpainu

JIOCTOBIPHO HE BIJIPI3HSAETHCS BiJ] TAKOTO
y kopiB CBP tumny, ognak gepe3 30 16
micasi TIOYaTKy eKCIepUMEHTY OyB
meHme Ha 6,8 % (p < 0,01) Bin
MOKa3HUKIB KpoBi KopiB 3 CBP Tumom
BHJI. Hanami, uyepe3 45 ni6 micus
MoYaTKy  JOCHIIKEHb  JOCTOBIPHUX
pi3HuIb y BMIicTi Kynipymy B cupoBaTiii
KpOBI MK moka3zHukamu kopiB CBP ta
CH tuny He BcTanoBieHo. Ha Biaminy
BiJl ITLOTO Y KOpiB ciabkoro turmy BH/I
BMicT KynipyMy B cpoBartiii KpoBi 4epe3
10 — Ta 30 ta 45 gi6 micns MOYaTKy
eKCIIEPUMEHTY OyB MEHIIE BiAMOBIIHO

Ha 7,9 % (p < 0,001), 6,8 % (p < 0,001)
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ta 6,7 % (p < 0,001) Bim moKa3HUKIB
kopiB 3 CBP tumnowm.

Jlo 3amaBaHHs KOPMOBOi J0OaBKH
'epmanmuk y TBapus 3 CH Ta ciiabkum
tuniom BH/I BmicT Kynpymy B kiiTuHax
KpoBi OyB MeH1Ie BinnoBiaHo Ha 10,2 %
(p < 0,001) Ta 11,0 % (p < 0,001) Bix
noka3HukiB kopiB 3 CBP tumom BHJ/I.
[licns 3amaBaHHsT KOPMOBOi JT0OABKH Y
KopiB 3 pi3HuMH Tunamu BHJI BMicT
Kymnipymy B cupoBaTiii KpoBi MPOTITroM
yChOTO TEpIOAy JOCHIIKEHb JIEIIO
3MIHIOETBCA, 30Kpema, 3 10-1 mo 30-1
noou BMICT
MeTajay B KJIiTHHaX KpoBi kopiB 3 CBP
CBI, CH Ta cmabkum tunom BHJI
30UIBIIYy€EThCS  BiAnmoBimHO Ha 3,2 %,
3,8 %, 10,0 % (p < 0,01) ta 9,0 % (p <
0,001). 3aBasku oMy, y tBapuH CH

EKCIIEPUMEHTY BOTO

tunty BHJI BmicT 1nporo Meramy B
KJIITUHAX KpoBi nmouynHarouu 3 30 mobu
EKCIIEpUMEHTY TepecTae JOCTOBIPHO
BIJIPI3HSATHUCH BIJ TIOKa3HUKIB TBapHUH
CBP tuny BH/I. Ha BigMiHy BiJ 1IbOTO
y KopiB 3 ciaabkum turoM BHJI BmicT y
Kymnpymy B cupoBariii kpoBi uepes 10 Ta
30 Ta 45 ni6
eKCIIEPUMEHTY OYB JOCTOBIPHO MEHIIIE
BignosianHo Ha 10,7 % (p <0,001), 5,6 %
(p<0,05) Ta 6,3 % (p <0,05) mopiBHAHO
10 moka3HuKiB KopiB 3 CBP turmom BH/]

micias  MoYaTKy

Ha BIJIOBIIHUX €Tanax JOCIIKEHbD.

[TokazHuk TPaHCMEMOPAHHOTO

=g @om o 43 o H
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Hayxosi nonosiai HYBIlIl Ykpainu

BIpOTIIHUMH  3MIHAaMH  TOKa3HUKA
TpaHCMEMOPAHHOTO TTOTEHITIATY B KPOB1
TBapHH.

Takum YHHOM, IIPOBEJICHI
JOCIJPKEHHST CBig4aTh, IO 3aJaBaHHS
KOpMOBOi /100aBkM ['epManiiHK Mae
KOPUTYIOUHH BIUIMB HA BMICT OKPEMHUX
MIKpOEJIEMEHTIB y KpOBI TBapuH 3
pI3HUM BUIIOT
JISIBHOCTI.

BucHoBku i nepcnektuBu. Ilicis

TUTIOM HEPBOBOIL

3aJjaBaHHS KOPMOBOI 100aBKHU
I'epmanmsk npotsirom 45 110 y TBapuH
CBI Tta cnabkoro tumy BHJ[ BMmicT
[uHky B cHpoOBaTUl KpOBI TBApUH
JIOCTOBIpHO  30UIbIIy€ThCA Ha 8,9—
14,1 % (p < 0,001). Y kopis CBP Tumy
yepe3 10- ta 30-Tp 116 BmicT LluaKy OyB
MeHIIIe BianoBiaHo Ha 7,2 % (p < 0,001)
Ta 6,4 % (p < 0,001). Y xmiTHHAX KPOBI
kopis CBP CBI, CH Tta cnabkoro tumy
BH/] Hunaky
BignoBigno Ha 8,3 % (p < 0,05) Ta
11,6 % (p < 0,05), 16,1 % (p < 0,001).
3amaBaHHA
I'epmanuuk tBapunam 3 CBP, CBI Ta

BMICT 301IBIITY€ThCS

KOPMOBOI1 n00aBKH
CH tunmom BHJIl cynmpoBomKyeTbes
301IbIIICHHSIM MOKa3HUKa
TpaHCMEMOpaHHOro moTteHmiany 3 10-1
no 30-i mobu ekcmepumeHty Ha 7,9—
12,7 % (p < 0,05). Bmict Kynpymy B
CHPOBATIII KPOBI MPOTSATOM 45 mib micis
o4aTKy excrnepumeHty y TBapun CBP,
CBI, CH Ta cnabkoro tumy BH]J]
30UIbIIY€EThCST BiANMOBiAHO Ha 1,5 %,
4,4 %, 7,8 % (p < 0,05) Tta 3,9 % Bin
MOKA3HUKIB IIMX TBApUH IO 3aJ[aBaHHSI
npenapary.
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Hep CIICKTUBaMH IIoJaJdbIINX

JTOCIIDKEHh €  po3poOKa CydacHUX
METO/IB Ta CHOCOOIB KOPEKIIi BMICTY
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MHMHEPAJIBHBIA TOMEOCTA3 Y )KUBOTHBIX C YYETOM
TUIOJIOT'MYECKNX OCOBEHHOCTEN HEPBHOM CUCTEMBI
TP IPUMEHEHWHA KOPMOBOW JTOBABKH
E. B. XKypenko, B. U. Kapnoscknuii, B. A. Tpoko3, /I. 1. KpuBopyuko

Annomayua. OnmumanvHoe cooepocanue U COOMHOUEHUE ICCEeHYUATIbHBIX
MUKDODJIEMEHMO8 8 OP2AHUZME IHCUBOMHBIX 00YCI06IUBAIONM HOPMANbHOE MedeHue
Qu3zuonocuueckux — QYHKYUll  OpeaHu3Ma,  GbICOKYIO  PEe3UCMEeHMHOCMb U
npouszgooumenvHocmo. Ilo pezyriomamam ucciedo8aHus yCcio8HO-peqhieKmopHOLL
oesmenvHocmu 0vl10 cghopmuposano 4 uccredogamenvckue epynnvi. B onvime
onpedeniiu dpoexkmusnocms Kopmosou 0obasku «lepmayunky O0as Koppexkyuu
0OMeHa MUHEPATILHLIX 8eUleC8 ) KOPO8 C DA3IUYHbIMU MUNAMU 8bICULell HEPBHOU
oesmenvHocmu. Koposam onvimuotl epynnvl 6 meuenue decsimu CymoK UCHONb308ANU
Kopmosyro 0obasxy «l epmayunky 6 0oze 10 mn / cym. [locne 3a0anus KOpmogoli
0obasku ¢ 10 0o 30-20 ous uccredosanuil cooepicarue YUHKA 8 KIemKax Kposu KOpoa
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CUNIbHO20 YPABHOBEUUEHHO20 NOOBUNCHO20, CUTILHO2O YPABHOBECULEHHO20 UHEPMHOZO,
CUIbHO2O0 — HeypasHoseuwieHHo20 u  claboeo muna BHJ  ysenuuusaemcs
coomeemcmeenno na 8,3% (p <0,05) u 11,6% (p < 0,05), 16,1% (p <0,001). 3aoarus
KopMosou 0obasku I epmMayunk HCUBOMHBIM C  CUIBHO2O YPABHOBEULEHHO20
NOOBUICHO20, CUTIbHO20 VPABHOBEULEHHO20 UHEPMHO20 u CUTIbHO20
HEYPABHOBEULEHHO20 MUNOM BblCULell HEPBHOU OesiMelbHOCMU CONPOBOHNCOACTNC
yeenuueHuem nokazamenb mpancmemopannoco nomenyuanra ¢ 10 0o 30-x cymok
akcnepumenma Ha 7,9-12,7 % (p <0,05). Ilocne 3adanus xopmosoiu 006asKu
T'epmayunk cooepatcanue meou 8 Cbl8OpoOmMKe Kposu 8 meueHue 45 cymox nocjie Havaua
IKCHEPUMEHMA ) HCUBOMHBLIX CUNIbHO2O YPABHOBEUIEHHO20 NOOBUNCHO20, CUTLHO20
VPABHOBEULEHHO20 UHEPMHO20, CUIbHO2O0 HEYPABHOBEULEHHO20 U c1abo2co muna
gviculell HepBHOUL DesimelbHOCU yeeaudusaemcs coomeemcemaenno na 1,5 %, 4,4 %,
7,8 % (p <0,05 ) u 3,9 % om noxazameneil SMux HCUBOMHBIX K 3A0AHUL NPENnapama.

Taxum obpazom, npogedenHble UCCIEO08AHUSL NOKA3bIBAIOM, UMO 3A0AHUS
Kopmosoul 0obasku I epmayunk umeem KOppexmupyrouull 61UsHUE HA COOEPHCAHUE
OMOENbHBIX MUKDPOINEMEHMOB 8 KPOBU JHCUBOMHBIX C PA3IUYHLIM MUNOM BblCULElL
HEepBHOLL 0esImelbHOCHIU.

Knwuesvie cnosa: mun svicuieil Hep8HOU OessMeNbHOCIU, KOPMOBAs 000a6Ka,
T'epmayunx, Lunk, Meov mukposnemenmol

MINERAL HOMEOSTASIS OF ANIMALS RECEIVING FEED
ADDITIVE CONSIDERING TYPOLOGICAL PECULIARITIES
OF THE NERVOUS SYSTEM
O. V. Zhurenko, V. I. Karpovskyi, V. O. Trokoz, D. I. Kryvoruchko

Abstract. The optimum content and ratio of essential micronutrients in animal’s
body provides normal course of physiological functions of the organism, high
resistance and productivity. 4 experimental groups were formed by the results of the
study of conditioned-reflex activity. During study we determined effectiveness of feed
additive “Germatsink” used for the correction of mineral metabolism of cows with
different types of higher nervous activity. The cows of the experimental group received
the feed additive “Germatsink” at a dose of 10 ml/day for ten days. After feed additive
application from the 10 to the 30 day of the study, the content of zinc in the blood cells
of cows with SBM, SBI, SU and weak type of HNA increased by 8,3 % (p <0,05),
116% (p < 0,05), and 16,1 % (p <O0,001). Application of the feed additive
“Germatsink” to animals with SBM, SBI, and SU type of HNA was accompanied by an
increase in transmembrane potential from the 10th to the 30th day of the study by 7,9—
12,7 % (p <0,05). After application of the feed additive “Germatsink”, the content of
copper in the serum within 45 days after the beginning of the study in animals with
SBM, SBI, SU and weak type of HNA increased respectively by 1,5 %, 4,4 %, 7,8 % (p
<0,05) and 3,9 % compared to these indices before the preparation was given.

Therefore, the study show that the application of feed additive “Germatsink”
has correcting effect on the content of some micronutrients in the blood of animals with
different types of higher nervous activity.
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