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1. Y puceprauii Ha nifgcTaBi Cy4aCHUX iHCTPYMEHTA/IbHUX, 1TA00PATOPHUX i CTATUCTUYHUX METO/IB LOCTiIKEHHS
BCTaHOBJIEHO TOHYC aBTOHOMHOI HEPBOBOI CUCTEMH, 3MiHU JKUPHOKMCJIOTHOTO CKJIaAYy JIiMiliB MJIa3MHU KPOBi Y
CBMHEH 32 BIUIMBY HAHOLIUTPATIB MeTaJliB. [Ij1s1 BCTAaHOBJIEHHS 3MiH Y JliNifHOMY OOMiHi y opraHi3ami cBuHel 3a
BMKOPHMCTaHHSI KOPMOBOI 106aBKM HAHOLMTPATIB MeTasIiB cHOpMyBanu 3 JOCIiIHI rpynu TBapuHu 1o 10 rosis 3a
BiZJTOBiTHUM TOHYCOM aBTOHOMHOI HEPBOBOi CUCTEMU Ha: HOPMOTOHIKIB, CUMIIaTOTOHIKiB, BATOTOHIKiB. [T0TimM
KOXKHa rpyna 6ysa posnojijieHa Ha KOHTPOJIbHY i JOCigHY TPyIly 10 5 TBapuH. JJoCinHii rpyIli 3aCTOCOBYBaiu
KOPMOBY [,00aBKY HaHOCIIOJIyKK MikpoesiemeHTiB epymy B 103i — 3 Mr/mo6y ta ['epmaniro — 0,01 Mr/no6y Ha
KO>KHY TOJIOBY 32 IOIIOMOT'OI0 BUINIOIOBaHHS NPOTIrom 60 1i6, KOHTPOJIbHA TPYyIa CIIOKMBAaja CTAHJAPTHUI PallioH

rozisii. EkciepuMeHTasbHi JOCiIKeHHs BUKOHYBaKCs Ha 6a3i cBuHoKoMIliekcy TOB «Komet», ceno Yomisui



MykauiBCbKOTo pailoHy 3akapnaTcbkoi o6sacTi. [Ijis mocimkeHb 6yJ10 BiffiopaHO CBUHOMATKY TGP EPIIOTro
nokostinHg (F1) nopip Besukoi 6is101 Ta sanapac B KinbkocTi 30 rosis. ['ofiBis TBapyH MPOBOANUIIACS TOTOBUMU
IIOBHOI{HHMMU KOPMaMHU BifITIOBiTHO [10 pallioHy rocrnofapcTsa. Ilepmum eTanom poBeeHHs! LOCiI>)KeHHs 6YJI0
BM3HAYEHHSI TOHYCY aBTOHOMHOI HEPBOBOI CUCTEMU Y CBUHEN, BUKOPUCTOBYIOUHX BapialliiHO-1yJIbCOMETPUYHE
nocJigkeHHsd. OTpUMaHi TPynu CBUHE HOPMOTOHIKY, BarOTOHKI, CUMIIATOTOHIKY 6YJIM pO3MOiNeHi Ha
KOHTPOJIbHY Ta AOCHiTHY Tpymy. JocinHiil rpymi 3acTOCOBYBald KOPMOBY 100ABKY HAHOCIIOJIYKU MiKpOeJIeMEeHTiB
®epymy B 103i 3 Mr/noby ta 'epmaniio - 0,01 Mr/no6y Ha KO>KHY I'OJIOBY 32 JOIIOMOIOI0 BUIIOIOBAHHS MPOTrom 60
Ili6, KOHTPOJIbHA TPYIIa CIIOXKUBAJa CTAHIAPTHUN palioH. [Ipyruil etamn gociip)KeHHS [10JISITaB y 1ab0paTOPHOMY
IOCJIiIKeHHI TI71a3M1 KPOBi CBUHE! Ha IIOKa3HUKM BMICTY KupHUX KucsoT Ha 10, 40 Ta 60 1o6y, 3 ypaxyBaHHIM
TOHYCY aBTOHOMHOI HEpBOBOi cucteMu. TpETil eTar LOCIiI>)KEHHS [10JIAraB y aHajli3 OTPUMaHUX Pe3yJIbTaTiB Ta
CTaTUCTUYHOTO aHaJIi3y NAaHUX i OPOpMIIEHH] HayKOBOi po60TH. OLIiHUBIIY OTPUMAaHI Pe3yJIbTAaTH 00 KOPEKLil
NIOKA3HUKIB JIiMiJHOTO 06MiHY y OpraHi3mi CBMHe! BUSIBJIEHO BiITIOBiIHI 3MiHM y BMICTi >KUpHUX KUCJIOT. BogHO4Yac y
pe3ynbTaTi GOpMyBaHHS TBAPUH BiJlIIOBIAHO 10 iX iHAMBiNyaJIbHUX OCOOIMBOCTEN OOMIHY PEYOBUH, 11O
BHPAXXa€TbCS Y BiIMiHHOCTSIX HOPMaJIbHOTO (PYHKI[iOHYBaHHS KOHTPOJIIOI0OYMX CUCTEM FOMEOCTA3y i [Ipe/iCTaB/IeHHi
AKTUBHICTIO BifI1iJ1iB aBTOHOMHOI HEPBOBOi CCTEMU MaJl JOCUTb IrapHi [IOKa3HUKU. Lle MOSICHIOETLCS TUM, L0
npocte GOpMyBaHHS IrPyI CBUHE! BiITIOBIHO 10 BiKy Ta CTaTi B yMOBax rocliofapcTBa 3a MOBiJIbHOI
BiZITBOPIOBAHOCTI I1OTOJIiB’s, & BiANOBIgHO i TBapUH 17151 GOPMYBaHHS TPYIL, JOCTATHHOIO MipOIO HE JJO3BOJISIE
BUJIIJINTU HEOOXiIHY KiJIbKiCTb TOJIIB 3 yCiMa HEOOXiIHUMU iIEHTUYHUMU [TapaMETPaMHU, 10 OOMEXYe LOCHiTHUKA Y
BUBYEHHI 10r0 HAyKOBUX [IMTaHb Ta IIPO30POi OLIHKM OTPUMAHMX JAHVX. 3riIHO 3 IPOBELEHNM JOCIIIKEHHSIM,
(dhopMyBaHHS TBApUH Ha TPY TPYIU BiANOBITHO 10 CUMIIATO-BaryCHOro 6ajaHCy, AOIIOMOIJIO PO3NOLIIUTY CBUHEN
BiITIOBiJHO [10 iIHTEHCUBHOCTI IpoleciB 06MiHy. ToMy 3aCTOCYBaHHSI KOPMOBOI J0OABKM HaHOAKBaXeJIaTiB Pi3HOIO
MipOI0 BIJINHYJIO HAa MOKA3HUKU JIiMiZHOro 06MiHy. Tako>X BCTaHOBJIEHHSI TOHYCY aBTOHOMHOI HEPBOBOi CUCTEMU
3a0e3mevyunsio Kpalni noka3Huku koediuieHTy CTbiofeHTa. JJoJaTKOBUM MiATBEPAKEHHIM 3aJ1€5KHOCT] I0Ka3HUKIB
BMICTY >)KUPHHUX KUCJIOT Y KPOBi CBUHEN CJIYT'yBajlO BCTAHOBJIEHHIO KOPEJISLINHOI 3aJIE)KHOCTI MK JAHUMU TOHYCY
aBTOHOMHOI HEPBOBOI CUCTEMH Ta JIiMiZHUMHU OKA3HUKAMU XPOMATOrpaivHOro NOCIiIKEHHS i 3aCTOCYBaHHS
0J1HO(AKTOPHOrO IUCIIEPCHOro aHasisy. ToMy KopekLis JiniHOro 06MiHy NIOBUHHA MO€HYBATUCS i3

BCTAHOBJIEHHSIM TOHYCY aBTOHOMHOI HEPBOBOi CUCTEMU.

2. In this thesis, based on modern instrumental, laboratory and statistical research methods, the tone of the
autonomic nervous system and changes in the fatty acid composition of blood plasma lipids in pigs under the
influence of metal nanocitrates were established. To determine changes in lipid metabolism in pigs following the
use of a feed supplement containing metal nanocitrates, three experimental groups of 10 animals each were
formed according to the respective tone of the autonomic nervous system: normotonic, sympathotonic and
vagotonic. Each group was then divided into a control group and an experimental group, each comprising 5
animals. The experimental group was administered a feed supplement containing nano-compounds of the trace
elements iron at a dose of 3 mg/day and germanium at 0.01 mg/day per animal via drinking water for 60 days; the
control group consumed a standard diet. The experimental studies were carried out at the pig farm of Koshet Ltd,
in the village of Chopivtsi, Mukachevo District, Zakarpattia Oblast. Thirty first-generation (F1) hybrid sows of the
Large White and Landrace breeds were selected for the studies. The animals were fed complete commercial feed
in accordance with the farm’s feeding regime The first stage of the study involved determining the tone of the
autonomic nervous system in pigs using a variational-pulse-metric analysis. The resulting groups of normotonic,
vagotonic and sympathotonic pigs were divided into a control group and an experimental group. The experimental
group was administered a feed supplement containing nano-compounds of the trace elements iron at a dose of 3
mg/day and germanium at 0.01 mg/day per animal via drinking water for 60 days; the control group consumed a
standard diet. The second stage of the study involved laboratory analysis of the pigs’ blood plasma for fatty acid
content on days 10, 40 and 60, taking into account the tone of the autonomic nervous system. The third stage of
the study involved the analysis of the results obtained, statistical analysis of the data and the preparation of the
scientific paper. An assessment of the results obtained regarding the correction of lipid metabolism parameters in
pigs revealed corresponding changes in fatty acid content. At the same time, the grouping of animals according to



their individual metabolic characteristics, as reflected in differences in the normal functioning of homeostasis
control systems and the activity of the autonomic nervous system, yielded quite good results. This is explained by
the fact that simply forming groups of pigs according to age and sex under farm conditions, given the slow
reproduction rate of the herd and, consequently, of the animals for group formation, does not sufficiently allow for
the selection of the necessary number of animals with all the required identical parameters, which limits the
researcher in studying their scientific questions and in the transparent evaluation of the data obtained. According
to the study, which involved dividing the animals into three groups based on their sympathetic-parasympathetic
balance, our data showed that this helped to categorise the pigs according to the intensity of their metabolic
processes. Consequently, during the period when the nanoaquahelate feed additive was administered, it had
varying degrees of effect on lipid metabolism indicators. Furthermore, the regulation of the autonomic nervous
system tone resulted in improved Student’s t-test values. Additional confirmation of the relationship between fatty
acid content in the pigs’ blood was provided by the identification of a correlation between autonomic nervous
system tone data and lipid parameters from chromatographic analysis, as well as the application of one-way
analysis of variance. Therefore, the correction of lipid metabolism should be combined with the regulation of the

autonomic nervous system.
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