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INFLUENCE OF THE MAIN CORTICAL AUTONOMIC REGULATING MECHANISM ON
THE CONTENT OF ZINK IN THE BLOOD OF COWS DEPENDING ON THE SEASON

0. V. Zhurenko, V. I. Karpovskiy, O. V. Danchuk
National University of Life and Environmental Sciences of Ukraine Kyiv, Ukraine
E-mail: zhurenko-lena@ukr.net

The results of studies on the influence of the
main characteristics of cortical processes on the
content of Zinc in the blood of cows in summer and
winter are presented. Experiments were conducted on
cows of the Ukrainian black-and-white breed of the 2-
3rd lactation. Types of higher nervous activity (HNA)
were determined using the method of food conditioned
reflexes by G.V. Parshutin and T.V. Ippolitov. The
essence of this method consists in evaluating the
animal’'s motor reaction to the place of food
reinforcement, the rate of development and processing
of the conditioned motor-food reflex, the level of
orientation response and external inhibition. To study
conditioned reflex activity, 4 research groups were
formed with 5 animals in each. The first group included
animals of strong, well-balanced, mobile type of the
HNA, in the second — strong balanced inert, in the third
— strong unbalanced, and in the fourth — weak one. For
our studies we used blood samples of animals obtained
from the jugular vein. The iron content was determined
in the whole blood by atomic absorption
spectrophotometry in a flame mode. The research
revealed that zinc content in the blood of cows of
different types of higher nervous activity (HNA) did not
exceed the physiological limits and was 14-20 umol/l. It
should be noted that in animals of strong types of HNA
the content of zinc did not depend on the season,
whereas in cows of the weak type of HNA its content in
the blood in winter was significantly higher than in
summer by 14.1% (p <0.01). The zinc content in the

blood of cows of different autonomic nervous system
(ANS) state did not depend on the season significantly.
The content of zinc in cows of different types of HNA
was slightly different. Only in cows of weak type of HNA
its content was significantly lower in summer by 22.8%
(p <0.001), while in winter, the content of this
micronutrient in cows’ blood of SBI, SU and weak type
of HNA was lower by 14.2% (p <0.001), 15.5% (p
<0.001) and 19.6% (p <0.001), respectively. Only the
strength of the cortical processes (n?x = 0.23; p <0.05)
significantly influenced the micronutrient content in the
cows’ blood in summer, while the influence of the
balance and mobility (n> = 0.03-0.17) were
insignificant. In winter, the content of zinc was limited
mostly by the mobility of the nerve processes (N’ =
0.72; p <0.001), however, the balance (n’x = 0.39; p
<0.01) and strength (n’x = 0.25; p <0.05) significantly
influenced the micronutrient content of cows blood as
well.

Thus, obtained data indicated the presence of
cortical mechanisms for regulating the content of Zinc in
the blood of cows. It was established significant
influence of the main characteristics of cortical
processes on the content of zinc in the blood of cows,
while the ANS state of animals did not significantly limit
the content of this micronutrient in the blood.

Key words: higher nervous activity, cortical
mechanisms, cows, food condition reflexes, motor
response,Zinc
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BMNJIMB OCHOBHUX KOPTUKO-BEFETATUBHMUX MEXAHI3MIB PErYNAuUli HA
BMICT LUMHKY B KPOBI KOPIB 3AJIEXXHO BIA NMOPU POKY
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HaeedeHo pesynsmamu O0CniOXeHb 8ri/iu8y OCHOBHUX Xapakmepucmuk KOPKOB8UX rpouecie Ha emicm L{uHKy 8
Kposi Kopis ynimkKy i e3uMKy. OmpumaHi Hamu OaHi ceid4ampb MpPO Hasi8HICMb KOPKOBUX MexaHi3mig peaynsauii emicmy
LuHky y Kpoei Kopie. BcmaHoeneHo 0ocmosipHUll 8rfiug8 OCHOBHUX XapakKmepucmuK KOPKOBUX Mpouecie Ha emicm
L{uHKy 6 Kpoei kopie, modi, ik geecemamueHuli cmamyc meapuH A0CMOBIPHO He fiMimye emicm daHO20 Memary 6 Kpoei.
Knro4voei cnoea: suwa Hepeosa OisifibHICMb, KOPMUKaIbHI MeXaHi3Mu, KOPOo8U, Xapyosi yMOGHI pegrekcu,

pyxosa peakuis, LjuHk

Betyn
AkmyarneHicmb memu. 7K Bigomo, umHK Oepe
y4yacTb y B6araTbox MOIEKYNAPHUX
BHYTPILUHBOKNITUHHNUX Mpouecax i XapaKTepusyeTbCs
perynsatopHum BMNJNBOM Ha nponidepadito,

AudepeHuiadito Ta yHKUiOHaNbHY aKTUBHICTb PIi3HUX
TMniB KnituH. Lle 3ymoBnioe i cpisionorivyHi edektn
MiKpoenemeHTa, a came: BNIMB Ha Mpouecu pocTy i
pPO3BUTKY  OpraHiamy,  (pyHKUiOHYBaHHS  iMYHHOI,
HEepBOBOI, CcTaTeBOi Ta iHWMx cuctem (Avcyn,
Zhavoronkov, Rish, & Strochkova, 1991). Pesynbtatu
YUCNEHHNX AOCNIMKEHb CBiAYaTb MNPO Te, WO LMHK
HeoOXigHMIN  ana  NIATPUMAHHA  LiNICHOCTI  KNiTUH,
36epexeHHs iHTerpanbHOi CTPYKTYpy Ta YHKUii IXHiX
membpaH (Nadeyev, Chabayev, Nekrasov, &
Kliment'yev, 2012). Ak Bigomo, y crabinisauii umx
CTPYKTYp 6epyTb y4acTb He NuLle MeXaHi3mMu B3aemogii
MK Mornekynamu OinkiB i ninigis, ane i mexaHismu
3axucty uux  Oiomonekyn  Bif ~ OKCUAATWBHOIO
NOLLKOAXEHHA aKTUBHMMM opMamu  KncHo (APK).
LinHk Bigirpae 3axucHy ponb 3a YMOB BMAUBY Ha
OpraHiam pisHOMaHITHUX NaTOreHHUX YMHHUKIB. Bigomo,
O 3MEHLUEHHS BMICTY UWHKY B Mnasmi KpoBi 4acTo
BUSBMSAETbCA Mi4 4Yac rocTpux abo  XPOHIYHMX
3axBOpIOBaHb, a TaKOX Yy BiAMOBiAb Ha CTpec, SAKUi
pO3BMBAETLCA BHACNIAOK (PIUYHOrO  HaBaHTaXKEHHSA
abo nig BNAMBOM eKCTPEMaribHUX 30BHILLHIX YMHHWKIB
(Makarenko, Lisogub, &  Yuchimenko, 2003).
BusHayeHHA Tuny BULLOT HEPBOBOI AiANbHOCTI pae
MOXINMBICTb  3a3panerigb  nepeadaunmT  xapaktep
iHAMBIgYyanbHOI peakuii Ha OAHI M Ti XX NoApasHuKU Y
pisHux TBapuH. OO'ekTMBHA OLUiHKA TUMy HEepBOBOI
cuctemmn CiNbCbKOrOCNoAapCbkuX  TBaPWH nae
MOXIMBICTb LinecnpsAmMoBaHo 3MiHOBaTW B GakaHomy
HanpaMi  BNacTMBOCTI X  HEPBOBOT  CUCTEMW.
Pesynbtatu aocnigXeHb KOPTUMKO-BiCcLlepanbHUX
B3aEMMWH OCTaATOYHO MNIATBEPAWUNM, LU0 KOopa BenuKux
niBKyNb FONMOBHOrO MO3KYy € BULUM PErynsaTopHUM
LEHTPOM, SKUA Hanpaense W KOPerye AisnbHICTb
opraHiamy B Linomy Ta ycix horo opraHnis (Karpovskij et
al., 2016). Omke, NpPOBEAEHHS  KOMMMEKCHUX
[ocnigXeHb 3 BUBYEHHA BMICTY LUMHKY Y KpOBi KopiB
pi3HMX TWMIB BWLLIOI HEPBOBOI AiSASILHOCTI Ta Pi3HOro
TOHYCY aBTOHOMHOI HEPBOBOI CUCTEMU € aKTyallbHUM,
OCKINbKN [03BONUTL NOrMMOUTW ICHYIOYI 3HaHHSA Npo
06MiHy MiKpOeneMmeHTIB y OpraHi3mi TBapuH.

Mema i 3asdaHHsA OocridxeHHs. BcrtaHoBuTh
BMIIMB OCHOBHUX KOPTUKO-BEreTaTUBHUX MEXaHi3miB
perynsauii Ha BMICT UUHKY B KPOBI KOpIB 3anexHo Bij
rnopu poky.

Marepian i meToau nocnigxeHb

Oocnian npoBOAMNM Ha KOpoOBaX YKPaiHCbKOT
YopHO-psAboi  nopogu 2-3-i nakrtadii. Tunn BH[
BM3HA4YanM 3a METOAMKOK  Xap4yoBUX  YMOBHUX
pecdnekcis . B. MNapwyTtiHa Ta T. B. Inonitosoi y
Moamdikauii kadpeapmu pisionorii, natodisionorii Ta
imyHonorii TBapuH HYBIlT YkpaiHn, cyTb sikoi nonsrae B
ouiHUi pyxoBOT peakuiil TBapuHW A0 Micus NigKpinneHHs
KOPMOM, LUBMAKOCTI BUPOOMEHHA Ta nepepobku
YMOBHOIO  pyXOBO-Xap4yoBOro pecdpriekcy, CTyneHsi
OpiEHTyBanNbHOI peakuii Ta 30BHILUHbOrO ranbMyBaHHS.
3a pesynbraTtamu AOCNIAKEHHA YMOBHO-pebrneKkTopHol
AisanbHocTi 6yno ccopmoBaHo 4 pocnigHi rpynu, no 5
TBApWH Yy KOXHIA. Y nepliy rpyny BXOAWNW TBapWHMW
CUINBbHOTO BPIBHOBAXEHOro PyXnvBOro Twumy, y Apyry —
CUMBbHOTO BpPIBHOBaXKEHOro IHEpPTHOro, y TpeTio —
CUMLHOIO HEBPIBHOBAaXEHOro, y 4YeTBepTy — crnabkoro
TWUNIB BULLOI HEpPBOBOI AiSNIbHOCTI. TOHYC aBTOHOMHOT
HEpBOBOI CUCTEMU KOpiB BM3HaA4anu 3a [J0MNOMOro
TpuremiHosaranbHoro Tecty. BignoeigHo 4o oTpumMaHux
pesynbTaTiB  TBApWHY  BiAHOCUNM OO  HOPMO-,
CUMNAaTMKO- YW  BaroTOHIKIB. 3a pesynbTatamu
pocnigxeHHs  ToHycy AHC 6yno  cdopmoBaHo
3 pgocnigHi rpynu, nNo 4 TBapuWH y KOXHIA. Y nepLuy rpyny
BXOAMNU TBAPUHU—HOPMOTOHIKW, Yy APYry — BaroTOHIKH,
y TpeTio — CUMNaTUKOTOHikM. Martepianom Aans
AOCnifpKeHb Cryrysanu 3pasku KpoBi TBapuH, OTPUMaHI
3 ApemHoi BeHn. Bigbip kposi npoBogunu Agidi, yniTky i
3MMOI0. Y UinbHi kpoBi BU3Ha4Yanu BmicT uuHky (Vlizlo,
Fedoruk, & Ratich, 2012), MeToAOM aTOMHO-
abcopbuiiHoi  cnekTpodoToMeTpii B NONyM SHOMY
pexumi. Pesynbtat gocnigxeHb o6pobnsanu 3rigHo i3
3aranbHOBU3HaHUMKN MeToAamm CTaTUCTUKK
(kopenAuiinHui Ta ogHO-, ABOMAKTOPHUIA AUCNEPCINHUIA
aHanis) 3 BMKOPUCTaAHHAM KOMM'IOTEPHUX Mporpam
Microsoft Exel.

Pe3ynbTaTtu Ta iXx 06roBopeHHs

lMpoBepeHUMM  AOCRIAXEHHAMU BCTaHOBIEHO,
O BMICT LMHKY B KpOBi kopiB pisHMx Tunie BHO He
BUXOAUTb 3a idionoridyHi Mexi Ta craHoButb 14-20
MKkmonbe/n (tabn. 1). Cnig BigMiTMTN, WO Yy TBapuH
cunbHUX Tunie BHO BMicT gaHoro MikpoenemeHTy He
3anexuTb Big NOPU POKY, TOAI, SK y KOpiB cnabkoro Tuny
BHL kopiB cnabkoro tuny BH[ Bmict LiuHKy B KpOBI
B3MMKY A0CTOBipHO Oinbwe Ha 14,1 % (p < 0,01) Big
3Ha4yeHb y uUMX TBapwH BniTky. BmicTt LinHKy B KpoOBI
KOpiB pI3HOro BereTaTMBHOrO CTaTycy AOCTOBIPHO He
3anexas Bif Nopu poky.
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Tabnuus 1
BmicT LIMHKY B KOpiB pi3HUX TUNiB BMLLOI HEPBOBOI AianbHocTi, M+m, n=4
lMopa poky
lNoka3HuKu -
Jlimo Suma
Tun suwoi Hepsoeoi isnibHOCMI
CunbHWI BPIBHOBAXEHWI PyXIUBUIA 18,12+1,54 19,85+0,32
CunbHWIN BPIBHOBAXXEHWUI iIHEPTHUN 18,87+2,67 17,03+0,37***
CunbHWI HEBPIBHOBAaXXEHNI 17,05+1,84 16,77+0,38***
Cnabkuin 13,99+0,23*** 15,96+0,65***
ToHyCc asmoHOMHOI Hep8os8oI cucmemu
HopmoToHikn 19,25+2,03 18,05+0,77
BaroToHikn 16,37+1,86 17,42+0,93
CuMNaTUKOTOHIKW 16,28+2,00 17,28+1,34

lMpumimka. JocToBipHi pi3Huui 3 CBP tunom BHA: p < 0,05-*; p < 0,01-**; p < 0,001-***,

BMmicT uumHKy B KOpIiB Ppi3HUX TUMNIB BULLOT
HEpPBOBOI AiANbHOCTI AeLWo PisHUTbCA. Bnitky nuwe vy
kopiB cnabkoro Tuny BH[ i#oro BmicT gocTtoBipHO
MeHWwniA Ha 22,8 % (p < 0,001). Toai Ak B3MMKY BMICT
[aHoro enemeHTty B kposi kopie CBI, CH Ta cnabkoro
Tuny BHO meHwe BignosigHo Ha 14,2 % (p < 0,001),
155 % (p < 0,001) Ta 196 % (p < 0,001). ToHyc
aBTOHOMHOI HEepBOBOT CUCTEMMW He 3anexHo BiA nopwu
POKY AOCTOBIpHO He BMNWBAE Ha BMICT LIMHKY B KPOBI
KOpiB.

Cnig BigMITUTK, IO OCHOBHI XapakTEepPUCTUKK
KOPKOBUX MPOLECIB YMHATb BMMMBY Ha BMICT LMHKY Y
KpOBI KOPIB 3anexHo Big nMopu poky. Tak, BRiTKy nuwe
cuna KOpKOBMX mnpoueciB (N« 0.23; p < 0,05

OOCTOBIPHO BMNMMBa€ Ha BMICT MeTany B KpOBi KOpiB,
TOA4i, SIK BMSMB BPIBHOBaXKEHOCTI Ta PyXnMBOCTI (N2x =
0,03-0,17) HepocTOBipHUA. B3MMKYy BMICT LIMHKY
niMmiToBaHW y OGinbLii Mipi pyXNUBICTIO HEPBOBUX
npouecis (N 0,72, p < 0,001), opagHak
BpiBHOBaeHicTb (N’ = 0,39; p < 0,01) i cuna (N’ =
0,25; p < 0,05) TakoxX AOCTOBIPHO BNAMBAKOTL Ha BMICT
MeTany B KpoBi kopiB. KpiM LbOro B3UMKY OCHOBHI
XapaKTePUCTUKN KOPKOBUX NPOLIECIB NPSIMO KOPETOTb
3 BmicTom LIMHKy B kpoBi kopis (r = 0,62-0,65; p < 0,01—
0,001), Toami, 9Kk BRITKYy AaHi B3aEMO3B A3KU
HeJoCTOBIpHi. TOHYCy aBTOHOMHOI HEpBOBOI CUCTEMU
He3anexHo Bi4 Nopu PoKy AOCTOBIPHO HE MOB'A3aHUIA 3
BMiCTOM LIuHKy B KpOBI KOpiB (Tabn.2).

Tabnuus 2

BnnuB Ta B3a€EMO3B’s13KM OCHOBHUX XapaKTEPUCTUK KOPKOBUX NpoLeciB Ta TOHYCY aBTOHOMHOT HEPBOBOT
cuctemMu 3 BMicToM LIMHKY B KpoBi KOpiB 3as51€XKHO Bifi NOPU POKY

lMokasHuKuU
Mapamempu Cuna snnusy, N’ Kopensauis, r
Jlimo | 3uma Jlimo 3uma
Tun euwoi Hepeoeoi disibHOCMi
Cuna 0,23* 0,25* 0,46 0,63***
BpisHoBaxeHICTb 0,17 0,39** 0,44 0,65***
PyxnuBicTb 0,03 0,72*** 0,06 0,62**
ToHyC aemoOHOMHOI Hep8ogoi cucmemu
HopmoToHis 0,14 0,03 0,24 -0,77
BaroToHis 0,03 0,00 0,08 0,32
CuMNaTUKOTOHIS 0,04 0,01 0,40 0,13
BaratodakTtopHum  gucnepciiHum  aHarniaom B3aemogii MixX TunonorivHMmn ocobnusoctamu BH[,
BCTAHOBMEHO, WO BMICT UWHKY B KpPOBi KopiB Y ToHycom AHC Ta nopot poKky He BcTaHoBneHo (F=
OOCTOBIPHO 3anexuTb Big Tuny BULIOI HepBOBOI 0,33-0,94 > FU = 3,01-3,55; p > 0,05), omke 3a

pisnbHocti (F = 3,41 > FU = 3,01; p < 0,05), Hix Big
nopu poky um ToHycy AHC (F= 0,05-0,89 < FU = 3,565—
4.41; p>0,05). Cnig BigmiTUTN, WO MixX(PAKTOPHOT

HOPMarnbHUX YMOB TWUMOJMOriYHI OCOBNMBOCTI KOPKOBUX
npouecis Ta BereTaTuBHWUN CTaTyCc TBapuH He 3anexartb
Big nopwm poky (tabn. 3).

Tabnuus 3

BaraTtodpakTopHuit AucnepciitHMin aHani3 BMICTY LIMHKY B KPOBi KOpiB pi3HOro BereTaTUBHOro cTaTycy Ta Tunis
BULLOT HEPBOBOT AisANbHOCTI 3aneXHOo Bi NOPKU PoKy

Lxepero sapiaui SS df MS F P-3HayeHHs F Kpumuy4He
Tun euwioi Hepeoeoi disiribHOCMI
Tun BHA 70,29 3 234 3,41 0,034 3,01
Mopa poky 1,24 1 1,24 0,18 0,674 4,26
B3aemo3B’s130k 19,4 3 6,47 0,94 0,436 3,01
BHyTpiwHs 165,0 24 6,87
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Bcboro 256,0 31 | |
ToHyC asmoHOMHOI Hep8oegoi cucmemu
ToHyc AHC 17,6 2 8,81 0,89 0,428 3,55
[Mopa poky 0,49 1 0,49 0,05 0,827 4.41
B3aemo3B’sa30k 6,61 2 3,31 0,33 0,721 3,55
BHyTpiwHA 178,4 18 9,91
Bcboro 2031 23
Takum YMHOM, OTPMMaHi Hammu faHi ceig4yaTb Npo 3. BbaratogakTopHuM JucnepcinHuM aHarnizom
HasABHICTb KOPKOBUX MEXaHI3MIB perynsauii BMiCTy LUHKY BCTAHOBMEHO, WO BMmicT LinHky B KkpoBi KkopiB Yy
y KpoBi KopiB. BcTaHOBNeHO [OCTOBIpHUIA BRAUB OOCTOBIPHO 3anexuTb Big Tuny BULWIOI HepBOBOI
OCHOBHMX XapaKTepUCTUK KOPKOBUX MPOLECIB HA BMICT pianbHocTi (F = 3,41 > FU = 3,01; p < 0,05), Hix Big
LMHKY B KPOBi KOpiB, TOAi AK BeretaTMBHUW CTaTyC nopu poky 4m ToHycy AHC (F= 0,05-0,89 < FU = 3,55—-
TBapuvH AOCTOBIPHO He NiMITye BMICT JaHOro metany B 4.41; p > 0,05).
KpOBI. 4. BCcTaHOBNEHO [OCTOBIPHWIA BNSIMB OCHOBHUX
XapaKTepuUCTUK KOPKOBMX NpoueciB Ha BMICT LiMHky B
BucHoBku KPOBi KOpiB, ToAi Ak BereTaTMBHWA CTaTyC TBapwH
1. Y TBapuH cunbHux tunis BHL BmicTt gaHoro [OCTOBIPHO He NIMITYe BMICT f@HOro MeTasy B KPOBi.
MIKpOENEMEHTY He 3anexwTb Bif MOpu POKY, TOAi AK Yy lMepcriekmusu nodanbuwiux docnidxeHb
kopis cnabkoro Tuny BH[ kopis crnabkoro Tuny BHI nonsaralTb Yy po3pobui cydacHUx meTogis Ta crnocobis
BMICT LIMHKY B KpOBi B3MMKY AOCTOBIpHO GinbLue Ha 14,1 KOpEeKUii BMICTY MIKpOENEMEHTIB Yy KpOBi KopiB 3
%. ypaxyBaHHSIM  iHAMBIAyanbHUX  OcobnmBOCTEN  iX
2. ToHyC aBTOHOMHOI HEpBOBOI CUCTEMU He HEepBOBOI CUCTEMU.
3anexHo Bifg NOpu pOKY AOCTOBIPHO HEe BMAMBAE Ha
BMICT LINHKY B KpOBI KOpIB.
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CHANGES IN BIOCHEMICAL INDICATORS OF COLORED CANARY BLOOD
POISONED OF CANTHAXANTIN
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National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
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Canthaxanthin  (E-161g) is a nutritional the biochemical parameters of blood canaries, but also
supplement that is a physical disperse powder in red- about the normal values of these indicators.
orange color and belongs to a group of chemicals such For the experiment, 20 color canaries were used
as carotenoids. In the canal breeding, it is used as a at the age of 1.5 years, average fattening, normal
support and amp red colored feathers. For cantaxanthin physiological state. These birds were divided into 4
toxicity canaries can cause diarrhea, refusal of food, groups of 5 birds in each, three females and two males
inhibition, shortness of breath, reduced reproductive in each group. In the first group of experimental tubers
ability; known cases of death of animals. fed corn mixes and soft feeds with addition of

In the literature, both domestic and foreign, canthaxanthin in a dose of 5 g per 0.5 kg of feed or 0.5 |
almost no information about the pathogenesis, clinical of water for 3 months. In the second group of
and morphological diagnosis of cantaxanthin toxicosis. experimental tubers fed corn mixes and soft feeds with
There is absolutely no data not only about changes in the addition of canthaxanthin in a dose of 10 grams per

0.5 kg of feed or 0.5 | of water for 3 months. In the third
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