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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. |. 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 Jlower by 14.2% (p <0.001), 16.5% (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 (> = 0.03-0.17) were
insignificant. In winter, the content of zinc was limited
mostly by the mobility of the nerve processes (P« =
0.72; p <0.001), however, the balance (N’ = 0.39; p
<0.01) and strength (n% = 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. [t 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 PEryNnAuUli HA
BMICT LUMHKY B KPOBI KOPIB SANEXHO BIAl MOPU POKY

0. B. XKypeHko, B. l. KapnoBcbkui, O. B. JaHuyk
HauiornaneHull yHisepcumem biopecypcie | npupodokopucmyeaHHs YkpaiHu m. Kuis, YkpaiHa
E-mail: zhurenko-lena@ukr.net

HagedeHo pesynibmamu 0ocridxeHb 68y OCHOBHUX XapakmepucmuK KoOpKogux npouecie Ha emicm LJUHKY &
Kposi Kopie yrimky i e3umky. Ompumari Hamu OaHi ceidyamb NpPO Has8HICMb KOPKOBUX MexaHi3mie peaynsauii emicmy
Llunky y Kpoei Kopie. BcmaHosneHo 0ocmosipHUll 8r/itue OCHOBHUX XapaKmepucmuUK KOPKO8UX fpoyecie Ha emicm
LiuHky 8 Kpoei kopie, modi, ik eezemamugHuUll cmamyc meapuH 00CMO8IPHO He fiiMimye eMicm 0aHo20 Memarly 8 Kposi.
Knroyoei cnoea: suwa Hepsoga OisfibHICMb, KOpMuKalbHi MexaHi3mMu, Kopoeu, xapyosi yMOsHIi pecbriexcu,

pyxoea peakuis, Ljurk

Betyn
AkmyaneHicmb memu. 7k Bigomo, UMHK Gepe
y4yacTb y 6araTbox MOIEKYNSAPHUX
BHYTPILLHBOKMITUHHUX NpoLecax i XapakTepusyeTbcs
PErynsaToOpHUM BNSIMBOM Ha nponidepadiio,

andepeHuiadito Ta yHKUiOHaNbHY aKTUBHICTb PI3HWX
TUNiB KNiTMH. Lle 3ymomnioe i disionorivyHi edektn
MiKpoenemeHTa, a came: BMNAMB Ha MNpouecn pocTy i
pPO3BUTKY  OpraHiamy, hbYHKLiOHYBaHHS  IMYHHOI,
HepBOBOI, cTaTeBOi Ta IHWWX cuctem (Aveyn,
Zhavoronkov, Rish, & Strochkova, 1991). Pesynetatn
UNCIEHHUX AOCAIAXKEHb cBigvyaTb MpPoO Te, WO UUHK
HeobXiAHWMIA AnA  NiATPUMaHHA  UiNICHOCTI  KMiTWH,
3bepexeHHs iHTerpanbHOi CTPYKTYpU Ta yHKUIT iXHIX
membpaH (Nadeyeyv, Chabayev, Nekrasov, &
Kliment'yev, 2012). #Ak Bigomo, y ctabinisayii ynx
CTPYKTYp 6epyTb yyacTb He NuLLe MeXaHiaMmu B3aeMoaii
MK Monekynamu OinkiB i ninigie, ane n mexaHiamu
3axucty umx  Giomonekyn  Bi4  OKcuAaTUBHOIO
NMOLUKOAXKEHHS aKTMBHUMK dopMamun  KucHio (ADPK).
LInHK Bigirpae 3axucHy ponb 3a yMOB BMAMBY Ha
opraHiam pisHOMaHITHUX NaToreHHUX YMHHWKKIB. Bigomo,
O 3MEHLLUEHHA BMICTY LUWHKY B Mfasmi KpoBi 4acTo
BUABMAETbCA Mig 4ac rocTpux abo  XPOHIYHUX
3axBOplOBaHb, a TaKoX y BiANOBIAb Ha CTpec, AKWA
pPO3BUBAETLCA BHACNifOK IBUYHOrO HaBaHTaXKEHHSA
abo nig BNAMBOM eKCTPEeMaribHUX 30BHILLHIX YMHHWKIB
(Makarenko, Lisogub, & Yuchimenko, 2003).
BuaHaueHHss Tuny BWLWOI HEPBOBOI AiANLHOCTI Aae
MOXNUBICTE  3asgarnerigb nepepbadunTn  xapakrep
iHAuBIAYanbHOI peakuii Ha oAHI MW Ti XX NOAPa3HUKN Yy
pisHnx TBapuH. OBG'ekTMBHa OLUiHKa TUNy HepPBOBOI
cncTemm cinbcbKkorocnogapcbkux TBapuH Aae
MOXIUBICTb LiNecnpsaMoBaHO 3MiHloBaTU B GaxaHomy
Hanpsmi BNacTUBOCTI ¢ HepBoOBOI CUCTEMMU.
PeasyneTatn aocnigxeHb KOPTUKO-BiCcLiepanbHMX
B3aEMUWH OCTATOMHO MIATBEPAUNU, LUO KOpa BENUKMX
NiBKySb FOSIOBHOrO MO3KYy € BULUUM pPErynsaTOpHUM
LEHTPOM, SKWA HanpaBnse W KOperye AianbHICTb
opraHiamy B LifIoMy Ta ycix noro opraHiB (Karpovskij et
al., 2016). Otxe, npoBeAeHHA  KOMMIEKCHUX
AocnigXeHb 3 BMBYEHHS BMICTY LMHKY Y KpOBi KopiB
Pi3HWX TWNIB BULLOI HEPBOBOI AIANBHOCTI Ta Pi3HOro
TOHYCY aBTOHOMHOI HEpPBOBOI CUCTEMWU € aKTyanbHUM,
OCKISTbKM A03BOMNUTL MOMNMBUTKA ICHYIOYi 3HaHHA nNpo
OBMiHY MiKpOEneMeHTIB y OpraHiami TBapuH.

Mema | 3aslaHHs docnidxeHHs BcTaHoBUTU
BMAMB OCHOBHUX KOPTWUKO-BEreTaTUBHUX MeEXaHi3MiB
perynsuii Ha BMICT LUMHKY B KPOBI KOPIB 3anexHo Bif
nopu POKy.

MaTepian i MeToaM focniagXeHb

Jocnign npoBoawnn Ha kopoBax YKpaiHCbKOl
YopHo-psiboi  nopoan 2-3-i naktauii. Tunu BHJ
BM3HaYarM 3a METOAMKOK  XapvyoBUX  YMOBHMX
pecdnekcie . B. MapwyTtiHa Ta T. B. InonitoBoi vy
moandikauii kadeapn ddisionorii, natodisionorii Ta
imyHonorii TBapuH HYBIl Ykpainu, cyTb akoi nonarae B
OLiHLI pyX0oBOI peakuii TBapuHW A0 MicUsa MigKpinneHHs
KOPMOM, LUBUAKOCTI BUPOBNEHHA Ta nepepobku
YMOBHOIO  PyXOBO-Xap4oBOro pedriekcy, CTyMneHs
OpieHTyBanNbHOI peakuii Ta 30BHILUHEOrO raribMyBaHHS.
3a pesynbTaTtaMu JOCHIAXEHHA YMOBHO-pedIEKTOPHOT
disaneHocTi 6yno cdopmoBaHo 4 gocnigHi rpynu, no 5
TBApWH Y KOXHIA. Y neplly rpyny BXOAWW TBapWHWU
CUITbHOTrO BPIBHOBaXKEHOrO PyXfMBOro TUMY, Y Apyry —
CWUIbHOrO BPIBHOBAXEHOrO [HEepTHOro, y TpeTio —
CUITbHOrO HEBPIBHOBAXXEHOrO, Y YeTBepTy — cnabkoro
TUNIB BULLOI HEPBOBOI AIANLHOCTI. TOHYC aBTOHOMHOI
HepBOBOI CUCTEMW KOpPIB BU3Ha4anuM 3a A[ONOMOrolo
TpuremiHoBaranbHoro Tecty. BignosigHo o oTpyMaHux
pesynbTaTiB  TBapWHY  BIAHOCUMNM O  HOPMO-,
CMMNaTUKO- YU BaroTOHIKIB. 3a pesynbTatamu
pocnigxeHHa  ToHycy AHC  6yno  cdopmoBaHo
3 pocnigHi rpynu, no 4 TBapuH y KOXHIA. Y nepLly rpyny
BXOAUNN TBAPUHU—HOPMOTOHIKK, Y APYry — BaroTOHIKK,
y TPeETO — CUMNAaTUKOTOHIKW. Martepianom ans
AocrnigXeHb cnyryBanu 3pasku KpoBi TBapuH, OTpUMaHi
3 ApeMHoi BeHW. Bigbip kpoBi npoBoannin ABidi, YNiTKy i
31Mol0. Y LiNbHIA KpoBi BU3Ha4Yanu BmicT yuHky (Vlizlo,
Fedoruk, & Ratich, 2012), METOAOM aTOMHO-
abcopbuiHoi  cnekTpodoToOMeTpii B NOMyM'sHoOMy
pexumi. PesynbTatn gocnigxeHs obpobnsanu arigHo i3
3aranbHOBU3HAHUMMA mMeTodamu CTaTUCTUKN
(KopensauinHuin Ta ogHO-, 4BOGaKTOPHUIA AUCnepCiinHni
aHania) 3 BWKOPUCTAHHAM KOMM'IOTEPHMX MNporpam
Microsoft Exel.

Pe3ynbTaTt Ta iX o6roBopeHHA

MpoBeAeHMMMW  JOCHIAXKEHHAMUN BCTaHOBIEHO,
o BMICT LMHKY B KpOBi KopiB pisHux Tunie BHI He
BUXOAWTE 3a disionoriyHi Mexi Ta ctaHoBuTb 14-20
MKMone/n (Tabn. 1). Cnig BigMiTUTW, WO Yy TBapWH
cunbHmx Tunie BHI BMICT faHoro mikpoenemeHTy He
3anexnTb Big4 NOpW POKy, TOAI, AK Y KopiB criabkoro Tuny
BH[ kopiB cnabkoro Ttuny BH BmicT LiuHKy B KpoBi
B3UMKY AOCTOBipHO Ginblwe Ha 14,1 % (p < 0,01) Bia
3HadeHb Yy UuX TBapwH BniTKy. BmicT LinHky B Kposi
KOpiB pi3HOro BereTaTUBHOroO cTaTycy [OCTOBIPHO He
3anexas BiJ NOpW POKy.
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Tabnwnus 1
BmicT LIMHKY B KOpIB Pi3HUX TUNiB BULLOI HepBOBOI AisnbHocTi, Mim, n=4
[lopa poky
[NokasHuKuU -
Jlimo Suma
Tun suwoi Hepeoesoi dissribHocMi
CuneHUn BpiBHOBaXEHWIA pyxXnnBui 18,12+1,54 19,8510,32
CuneHWA BpiBHOBaXXEHWA iIHEPTHUIA 18,8712,67 17,031£0,37***
CunbHUIA HEBPIBHOBaXKEH NI 17,05+1,84 16,77+0,38***
Cnabkunii 13,99+0,23*** 15,96+0,65**
ToHyc aemoHOMHOI Hepgogoi cucmemu
HopmoTOoHiKK 19,25+2,03 18,05+0,77
BaroToHikn 16,37+1,86 17,42+0,93
CrMNaTUKOTOHIKN 16,2812,00 17,2811,34

lMpumimka. JocTtosipHi pisHuui 3 CBP Tunom BHA: p < 0,05-*; p < 0,01-**; p < 0,001-***

BMiCT uUWHKY B KOpiB pi3HWX TuNiB BULOIT
HepPBOBOI AiANBbHOCTI Aewo PisHWTbCcA. BniTky nuwe y
KopiB cnabkoro Tuny BH[ @oro BMIiCT [OCTOBIpHO
MeHLWnn Ha 22,8 % (p < 0,001). Toai K B3NUMKY BMICT
AaHoro enemeHTy B Kposi kopiB CBI, CH Ta cnabkoro
Tuny BH[ meHwe BignosigHo Ha 14,2 % (p < 0,001),
15,5 % (p < 0,001) Ta 19,6 % (p < 0,001). ToHyc
aBTOHOMHOI HEPBOBOI CUCTEMMW HE 3anexHo Big nopwu
POKY AOCTOBIPHO HE BMfMBAE Ha BMICT LUHKY B KpPOBI
KopiB.

Cnig BIAMITUTW, WO OCHOBHI XapaKTepUCTUKN
KOPKOBMX MPOLECIB YNHATL BMMAMBY Ha BMICT LMWHKY Y
KpOBI KOpIiB 3arexHo Big nopu poky. Tak, BRITKY nuile
cuna kopkoBMx npouecis (N> = 0,23; p < 0,05)

OOCTOBIPHO BNNMBae Ha BMICT MeTarnly B KPOBi KOpIB,
TOAi, SK BNAMB BPIBHOBaXEHOCTI Ta pyxnusocTi (n* =

0,03-0,17) HepocTOBipHWUA. B3MmMKky BMICT LUHKY
nimiToBaHWA y OGinNbliA Mipi  pyxnMBICTIO HepBOBMUX
npouecis (™ = 0,72, p < 0,001), oaHak

BpiBHOBaxeHicTb (% = 0,39; p < 0,01) i cuna (n* =
0,25; p < 0,05) Takoxx 4OCTOBIPHO BNAMBalOTE Ha BMICT
meTany B KpoBi kopiB. KpiMm LbOro B3WMKYy OCHOBHI
XapakTepUCTUKN KOPKOBKX NpoLEeciB NPSMO KOPentolTh
3 Bmictom LinHky B kpoBi kopiB (r = 0,62-0,65; p < 0,01—
0,001), Tomi, €Kk BNITKY J4aHi  B3AEMO3B'SI3KU
HeJOCTOBIPHI. TOHYCy aBTOHOMHOI HEPBOBOI CUCTEMU
HesanexHo Bif Nopu POKy AOCTOBIPHO HE MOB'A3aHUNA 3
BMicTOM L{MHKy B KpoBi KopiB (Tabn.2).

Tabnnuga 2

BnnuB Ta B3aeMO3B’A3KU OCHOBHUX XapaKTepPUCTUK KOPKOBUX NpoLeciB Ta TOHYCY aBTOHOMHOI HepBOBOI
CUCTEMU 3 BMICTOM LIMHKY B KPOBi KOPiB 3aneXHO Bi Nopu poky

[TokasHuKU
Mapamempu Cuna ennusy, nPx Kopensauyis, r
Jlimo | 3uma Jlimo 3uma
Tun suwoi Hepeoesori disribHocMi
Cuna 0,23* 0,25 0,46 0,63***
BpiBHOBa)eHiCcTb 0,17 0,39** 0,44 0,65***
PyxnuBicTb 0,03 0,72*** 0,06 0,62**
ToHyc aemoHOMHOI Hepgogoi cucmemu
HopmoToHia 0,14 0,03 0,24 -0,77
BaroToHis 0,03 0,00 0,08 0,32
CrMnNaTnKOTOHINA 0,04 0,01 0,40 0,13
baratodakTopHum  gucnepcilHum  aHaniaom B3aeMogii MK TunonorivHmmn ocobnusoctamu BHZ,
BCT@HOBMEHO, L0 BMICT LMWHKY B KpoBi KopiB Yy ToHycom AHC Ta nopot poky He BcTaHoBreHo (F=
OOCTOBIPHO 3anexuTb Bi4 Tuny BULOI HepBOBOI 0,33-0,94 > FU = 3,01-3,55, p > 0,05), omxke 3a

aianeHocti (F = 3,41 > FU = 3,01; p < 0,05), Hix Big
nopu poky um ToHycy AHC (F= 0,05-0,89 < FU = 3,55—-
4.41; p>0,05). Cnig BigMITMTK, WO MbKdaAKTOPHOI

HOpMaribHUX YMOB TUMNOSMOrMYHI 0COBNMBOCTI KOPKOBMX
npoueciB Ta BereTaTyBHWIA CTaTyC TBapUH He 3anexarb
Big nopwn poky (Tabn. 3).

Tabnnuya 3

BaratocakropHui gucnepciiHui aHania BMiCTy LLMHKY B KpOBi KOpiB pi3HOro BereTaTUBHOro cTaTycy Ta TuniB

BULLOI HEPBOBOI AiSINBbHOCTI 3aNeXHo Bif Nopyu poky
Lxepeno eapiauil SS of MS F P-3HayeHHs F kpumuyHe
Tun suwoi Hepeoesoi dissribHocMi
Tun BHA 70,29 3 23,4 3,41 0,034 3,01
Mopa poky 1,24 1 1,24 0,18 0,674 4,26
B3aemosap’asok 19,4 3 6,47 0,94 0,436 3,01
BHyTpiwHsA 165,0 24 6,87
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Bcboro 256,0 31 |
ToHyc aemoHOMHOI Hepgogoi cucmemu
ToHyc AHC 17,6 2 8,81 0,89 0,428 3,55
[Nopa poky 0,49 1 0,49 0,05 0,827 4,41
B3aemosr’asok 6,61 2 3,31 0,33 0,721 3,55
BHyTpiWwHA 178,4 18 9,91
Bceboro 2031 23
Takum YMHOM, OTPUMaHi Hammn AaHi ceigyaTb Npo 3. baratodakTopHum A[WCNepcinHUM aHarniaom
HasABHICTb KOPKOBUX MEXaHI3MIB perynauii BMiCTy LNHKY BCT@HOBMNEHO, Wo BMIicT LlMHKy B KpoBi KopiB Yy
y KpoBi KopiB. BcTaHOBrNeHo [OCTOBIpHWA BNAMB OOCTOBIPHO 3anexnTb Big TWNy BWLWOI HEpPBOBOI
OCHOBHUX XapaKTepUCTUK KOPKOBUX MPOLECIB Ha BMICT pianeHocTi (F = 3,41 > FU = 3,01; p < 0,05), Hix Big
LMHKY B KpoBi KOpIiB, ToAi sIK BereTaTUBHWWA CTaTycC nopu poky 4m ToHycy AHC (F= 0,05-0,89 < FU = 3,55—
TBapWH AOCTOBIPHO HE NIMITYe BMICT 4aHOro meTany B 4,41, p>0,05).
KpOBI. 4. BCcTaHOBMNEHO [OCTOBIPHWUA BMNSIMB OCHOBHMUX
XapakTepuCcTUK KOPKOBUX npoueciB Ha BMicT LinHky B
BuUcHOBKM KpOBi KOpiB, TOAI AK BereTaTUBHWUA CcTaTyc TBapWH
1. Y TBapuH cuneHux Tunie BHI BwmicT gaHoro OOCTOBIPHO He NiMiTye BMICT JaHOoro MeTarsy B KpOBi.
MiKpOenemMeHTy He 3aneXuTb Big Nnopu poky, TOAI AK Y [lepcrnekmusu nodanbuiux docridxeHb
kopiB crnabkoro Tuny BH[ kopie cnabkoro Tuny BH[ nonsaratoTe y po3pobui cyvacHUx meToaiB Ta cnocobis
BMICT LIMHKY B KpOBI B3MMKY JOCTOBIpHO Binblue Ha 14,1 Kopekuii BMICTYy MIKpOEneMeHTIB Yy KpoBi KopiB 3
%. ypaxyBaHHAM  iHAMBIgyanbHUX  ocobnuBocTen  iX
2. ToHyC aBTOHOMHOI HepBOBOI CUCTEMW He HEepBOBOI CUCTEMN.
3anexHo Bi Nopu POKYy AOCTOBIPHO He BMSWBAE Ha
BMICT LIMHKY B KpOBI KOpIB.
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CHANGES IN BIOCHEMICAL INDICATORS OF COLORED CANARY BLOOD
POISONED OF CANTHAXANTIN

S. M. Zabudskyi
Supervisor — J. K. Serdioucov
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
Heroiv Oboronyi street, 03041

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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