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AHomauisa. BuknadeHO OCHOBHI 0/10XXeHHSA Memodosioaii KOHCMpYro8aHHA ma euxKopucmaHHs 05
200ienii meapuH MIKpoeneMeHmHUX KOMIosuuild Makpo- | MikpoernemeHmiea HaHOMEXHOI02iYHo20
supobHuymea ujinecrnpamoeaHoi Oif Ha opaaHiam meapuH. B docnidi Ha wypax ecmaHos/ieHa rnosumusHa
Ois komnnekcy bioenemernmis: Zn, Cu, Fe, Mn, Co, Ge, Se, Cr, Mg e dosax 5i 10 % eid doboeoi nompebu
Oop2aHi3My meapuH KOXHO20 XiMiYHO20 eneMeHmy Ha cmaH 30opoe’s ma eidmeoprosalibHy 30amHicmp
meapuH.

Knroyoei cnoea: mikpo- i MakpoenemeHmu, wypi, meapuHu, oujHka 30opoe’s, eidmeoprosaribHa
30amHicme.

AKTyanbHicTb npo6nemu. XXUTTS Ha NnaHeTi NOACLKOro cycninbCTBa, POCIIMHHOIO Ta TBAPUHHOMO
CBITIB i CTaH r'pyHTOBOI NOBEPXHI 3eMAi ANHaMIYHO 3MiHIOBaNUCL Y pe3ynbTaTi NeBHOT NOCNIA0BHOCTI NoAil
MUHYRoro. B Hacnigok Lboro NepMaHeHTHO 3HMXYETLCA BMICT Ta 3MIHIOETBCA €BOSOLIAHO cdopMoBaHe
CNiBBIAHOLUEHHA MaKpo- Ta MIKpOENeMEeHTIB, NepeBaXHO eceHuianbHUX, HeOBXiAHMX XIMIYHMX eNeMeHTIB,
O BMIMBaE Ha B3aEMO3B’A30K MDK OpraHiYHOM i HEOPraHidHOK MPMPOAOD, B MEpPLUY Yepry B NaHLtory
«'PYHT—pOCNMHa—TBapUHa—moAnHaY». 3 OrMsaay Ha BULLEBUKNaZeHe — y ocTaHHi Ginbl Hik 50 pokiB y
CBiTOBOMY  MacwTabi  34iACHI0ETBCA  NOWYK  3axodiB  LWOAO  BUPIWWEHHA  ABOX  HaranbHUX
npobnemM — NpU3YNMHEHHS 3HWKEHHSA Ta MiABULLIEHHS poatodocTi IpyHTIB [1, 2] i 36inblueHHs BUPOOHMLTBa
MOBHOLHHUX | 30anaHcoBaHWX 3a MOXWMBHUMWU pPEYOBMHAMU MPOAYKTIB XapyyBaHHA POCIMHHOIO Ta
TBapPUHHOMO NOXOAXEHHA [3, 4]

HuHi, ocobnueoi akTyaneHOCTi HabyBae HeobXifHicTb 3abe3neveHHs NoTped TBapuH KOMMIEKCOM
0ioeneMeHTIB  HAHOTEXHOSOMYHOrO BMPOOHMLUTBA, L0 [AO3BOMUTLE NIABULUMTM 3[40pPOB'S TBapwH, iX
NPOAYKTUBHICTb, BiATBOPIOBasnbHY 34aTHICTb Ta UiNeHanpasneHe NIABULLEHHA SKICHUX XapaKTepUCTUK
NpPOoAYKTIB Xap4yBaHHS.

Y 3B’A3Ky 3 UMM ANA CMPUSHHA BUPILLEHHA BULLe3aszHavyeHnx npobnem Mu CTaBWiM 3a MeETY Ha
OCHOBI 3HaHb disionorii, penpoayKkTUBHOI YHKLIT, pPOCTYy TBapWH CKOHCTpytoBaTW, BWUrOTOBUTU Ta
anpofyBaTn Ha 6inux Lypax KOMMIEKC MIKpOeneMeHTiB KapbokcunaTHOI popMM HaHOTEXHOMOrYHOro
BWUIOTOBIEHHS.

Marepian i Metogu pocnigxeHHA. Matepianom pgocnigxeHb ©Oynu padi WoAo XiMiYHUX
BnacTuBocTel, disionoriyHoi poni, fob6oBoi noTpebu opraHiaMy CUHEPriaMy Ta aHTaroHiamy, TaKux
XiMiYHUX eneMeHTIB Yy HaHokapbokeunaTHIn dhopmi ak: Zn, Cu, Fe, Mn, Co, Ge, Se, Cr, Mg [5].

BuBYeHHSA BMNMBY Npenapary Ha opraHiaMm TBapuH NpoBOAWMW Yy ABOX Aocrigax: y nepioMy 6yno
Tpu rpynn Binux wypis (4 camknm Ta oauMH caMeub) 25-166 — poboBoro BiKy, y Apyromy — nepLue
NoTOMCTBO CaMOK NonepeaHLoro 4ocniay 3 Yacy HapoaXeHHs no 65 aib.

TBapuHaMm BUMOIOBANM BOAHI PO3YMHU KOMMNEKCY MiHepanbHWUX ereMeHTIB, AKi MicTunmn y ob’emi
nobosoro crnoxmBaHHa Boau (30 cm®) ana TBapuH nepluoi rpyrnm 5 % f[o6oBoi noTpebu TBapwH Y
GioenemMeHTax 3 po3paxyHky Ha 1 kr macu: Zn — 0,01mr, Cu — 0,002 wr, Fe — 0,014 mr, Mn — 0,0035wmr, Co
— 0,0355 mkr, Ge — 0,001 mr, Se — 0,05 mkr, Cr — 0,14 mkr, Mg — 0,285 mr. TBapuHu gpyroi gocnigHot
rpynu CnoXmnBanu po3ymnH 3 KOHLUEHTpaUieo XiMIYHUX eflEMEHTIB ¥ 2 pasu BULLOHO.

Y po6oTi BUKOPUCTaHI aHaniTUYHWA, KNiHIYHWA, reMaTonoridHUiA i natonoroaHaTOMIYHWIA MeToam
JocnigxeHb. PesynsTaTv 4OCNIAXEHb OLiHIOBaNMW 3 BUKOPUCTAHHAM 3aranbHONPUAHATUX METOLIB aHaniay
CTaTUCTUYHOT KOMM toTepHOT Nporpamun M.S. Exel.

PesynbTtatu pocnipgKeHHA. B OCHOBY KOHCTpYIOBa@HHS MiHEPAIbHOrO KOMIIEKCY MOKMnajeHo
BYeHHs1 B. | BepHaacbkkoro npo GionoriyHy porib MiKpoeneMeHTIB Ta TBePAXKEHHS, WO AN HOPManbHOro
pPO3BUTKY TBapuH HeobxiaHi Bci, abo Malixe Bci, eneMeHTU nepiognyHoi cuctemun . |.Mengeneesa. [6], a
Takox pobotn A. B. CkanbHoro [7] npo eBontoUiiiHe 3apoAXeHHA Ta PO3BUTOK XUTTA Ha 3eMni, ske Ha
noyaTky BifOyBanock y Bofi, @ B HAaCTyMHOMY NMpPOAOBXYBaroch Ha cyli. Mpu LsoMy BpaxoByBanu, Lo i3
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92 NpnpoaHMUX XiMIMHUX enemeHTiB 81 BMABMNEHO B opraHiami noguHun, a 6ina 85 — B opraHiami TBapuH i
cKnagi pocnuH [8].

KoxHniA  GionorivHO aKkTMBHWA eneMeHT BWKOHYE eBOMOUIAHO-BU3HA4YeHy oMy ponb Yy
3abeaneyeHHi perynauii gisionoriyHMX Npouecie y opraHiami TBapuH — Bil BISIMBY Ha CEKPETOPHY hyHKL0
3as103, Xap4yoTpaBHOI CUCTEMMW, 3ACBOEHHS MOXMBHUX PEYOBWMH 3 KOPMY Ta HeWTpanisauii LWKiAnMBUX
NPOAYKTIB, sIKi YTBOPIOIOTLCA Npu 0OMiHI pevoBUH abo NOCTyNarTb Y HbOTO i3 30BHILLHLOrO cepeaoBuLla
40 peryrnoBaHHA NPUPOAHOT pe3ncTeHTHOCTI [9].

OuncbanaHc UMx HYTPIEHTIB MOXe MPU3BECTU A0 MOPYLUEHHA BiATBOPHOI hyHKLUiT, 3aTPUMKKN POCTY,
npeHaTanbHOi Ta MNOCTHAaTaNnbHOI MAaTomnorii, 3HWKEHHA IMYHHOro CTaTycy i MpOAYKTUBHOCTI, a TaKox
NoripLeHHs AKOCTI NPOAYKUIT TBapUH.

Mpn KOHCTpytoBaHHI MikpogoGaBok 4O KOpMy BpaxoByBanu 6ioakTUBHY CMPsAMOBAaHICTb Ha MeEBHi
hisioNorivHi yHKUIT opraHiamy, 30KpemMa XUTTE34aTHICTb, BidTBOPIOBaribHY 34aTHICTL i CTIKICTb 4O CTpec-
hakTopiB, AKi NOPYLUYOTL FOHaaoTpOMHY dYHKUi0 rinodisy, Wo npu3BoAMTb 40 MOPYLIEHHA MnpoLlecy
hopMyBaHHSA NnaueHTK, nnayeHTawii Ta po3suTKy nnoga [10].

3 MeTol NiATBEPAXEHHA TEOPETUYHMX MONMOXKEHb KOHCTPYHOBaHHS MiHeparnbHi enemMeHTH, SKi
BXOAATb OO CKMNajy KOMMIEKCY HaHOTEXHOMOriYHoro BMPOOHULTBA LinecnpsmMoBaHol Aii Ha opraHiaM
TBapWH Ail0Tb NepeBaXHO Ha: MNigBULLEHHSA BIATBOPIOBanbHOT OYHKUIT Ta XUTTE3gaTHOCTI npunnogy (Zn,
Mn, Se, Fe); npodinakTuky HEBPO3iB Y CBUHOMATOK, AKi NOPYLUYHOTb FOHaAoTPOMHY yHKUito rinodisy, i, gk
Hacnigok, NoaaenAlTbL AOMIHAHTY cynopocHocTi (Mg, Fe, Mn); GioxiMiuHi, iMyHOMOri4Hi Ta KPOBOTBOPHI Ta
iHLWI Nnpouecu, NiaTPUMYIOTE 340pOB’A Ta NpoayKkTuBHocTi maTok (Fe, Cu, Co, Ge, Se).

Anpobalio KoMNIeKCHoro npenaparty HaHokapbokcunaTie GioreHHUX MeTaniB UinecnpsamoBaHoi aii
nNpoBoAUNK Ha Binux Lypax ABOX NOKOMiHb: 6aTbKn — MOTOMCTBO.

Y neplwoMy gocniai 3a nepiog 3 25 o 166 gno6oBoro Biky npupict Macu camok 1-i Ta 2-i gocnigHux
rpyn 6yB BuwuM Ha 8,4 % (p<0,01) Ta 6,8 % (p<0,01). BiANOBIAHO NOPIBHAHO 3 MOKA3HWUKOM KOHTPOMBLHOT
rpynu (HanpukiHui gocnigy cepeaHa maca y wypis 1-i rpynm — 272+3,8 r., 2-i — 268+3,4 r. KOHTPOSNBHOT —
251+3,2 r.). HaBeaeHi aaHi cBigyaTb, WO BUMOKBAHHA BOAHOMO PO34YMHY KoMMnekcy OGioenemeHTiB
06yMOBIOE MPUPICT Macu B 3BOPOTHOMY HanpsAMy — 3i 30inblUEHHAM KOHLEHTpaLii HaHonpenapaTy Y
NMUTHIA BOAI — 3HUXKXYETLCA aKTUBHICTL LibOro NpoLecy .

BcTaHoBnNeHa No3UTMBHA Ais KOMNNEKCY HaHOXIMIMHMX erneMeHTIB Ha BMICT reMornobiHy, KinbKOCTi
E€pPUTPOLMTIB Ta CErMEHTOAAEPHUX NEeNKoUUTIB. IHWI remMaTonoridHi MOKasHWKM He Manu CyTTeEBUX
BiAMIHHOCTEW MOPIBHAHO 3 AAHUMM LLYPIB KOHTPOSLHOT rpynu.

[pwn focnigXXeHHi BNAUBY BMMOKOBAHHA MiHepanbHOro KOMMNMEKCY Ha BigTBOPHOBarbHY 34aTHICTb,
BCTa@HOBMEHO, WO 3a nepiog AOCMigy camKu neplloi Ta Apyroi 4OCnigHUX rpyn BariTHINW | HapogXyBanu
NoTOMCTBO 5 pasiB, a TBapuMHU KOHTpOSbHOT rpynn — 4 pasn. lig 4Yac pofiB He BUABMEHO KIliHIMHUX
naTomnorii B nororax Ta y HapoA>yBaHOMY MOTOMCTBI B yCiX rpynax AOCMiAHUX TBapwH.

CepefHs KinbKicTb HapOAXeHOro NOTOMCTBa Ha OA4HY CaMKy MpKW NepLliil BariTHOCTI cknana y. 1-i
rpyni — 9,75, 2-ii — 8,50, koHTponbHin — 8,00 ronie. ¥ TOW 4ac vacToTa kaHibanismMy cepea Martok
KOHTponeHOT rpynu 6yna Buwoto Ha 8,5 % Ta 4,0 % BiAHOCHO MokasHMKiB 1-i Ta 2- gocnigHWX rpyn
BignoBigHo (Tabn. 1).

Tabnuus 1
KinbkicTb npunnoay i Yyactota KaHiGaniamy npu HapogXeHHs NepLUoro NOTOMCTBa
[oKa3HMKK HocnigHi rpynu KoHTponb
1 rpyna 2 rpyna

3aranbHa KiNbKiCTb 39 34 32
npunnoay, ronis

YacToTa kaHibaniamy, % 10,2 14,7 18,7
npunnoay

3 niTepaTypHMX Axepen BigoMo, WO KaHibaniam y MaTok NposBNAETbCA AK hakTop NPUPOAHOro
Biabopy, konu camka noigae nuwe cnabkux LLYpAT, 3anuiiaiody CUMBHWUX | 34aTHUX 4O BUXKUBAHHS,
NopyLUeHHAM OOMIiHY pPe4YoBUH | HepocCTaTHICTb B paulioHi B Nepwy 4epry BiTaMmiHiB, Makpo- i
MIKpOENEeMEHTIB.

Mig 4Yac naTonoroaHaTOMIMHUX AOCMiAXEHb MaTOK AOCMIAHUX i KOHTPOMBHOT rpyn He BUABIEHO
BUAMMUX MaToforoaHaTOMIYHUX 3MiH. YCiX JOchigXyBaHWxX rpyn nicns 3akiHdeHHA gocnigy. OaHak
BCTaAHOBMNEHO BiAMIHHOCTI y BaroBMX NokasHWKax BHYTPILLHIX opraHis (Tabn. 2).

39




TIpo6nemu 300iH)XeHepil ma eemepuHapHoi MeQUUUHU

Tabnuusa 2
Maca BHYTpIlLUHiX opraHiB gocnifKyBaHuX TBapuH, r (Mtm, n=4)
[NokasHuk HocnigHi rpynu KoHTponkHa rpyna
1 rpyna 2 rpyna

MeyviHka 12,1+0,18 12,0+0,25 11,4+0,30
CenesiHka 0,78+0,02 0,76+0,02 0,74+0,02

Cepue 0,78+0,02 0,75+0,02 0,73+0,03

Hupkm 1,0¢0,10 1,1+0,08 1,0+£0,10

JlereHi 1,2+0,15 1,1£0,10 0,86+0,06

Mpumimka: ™ p<0,05, ** p <0,01, *** p<0,001 — NOPIBHAHO i3 KOHTpPOSEM.

Ak BMAHO 3 OTPMMaHWX AaHUX — Maca OpraHiB TBapWH Konusanacd 3aieXHo Bif CMOXWBaHHSA
MIKpO- | MIKpOENEMEHTHOIO KOMMIIEKCY.

Brnpogoex Apyroro gocnify noTomMcTBo camok 1-i Ta 2-i rpyn nepeBaxano TBapwuH KOHTPOSbHOT
rPynu 3a iHTEHCUBHICTbL POCTY Ta BIiATBOPHOBaSIbHOK 34aTHICTIO. KINbKICTb NPUMNOAY B AOCRIAHUX rpyn
nepesuLLyBaria NokasHWKW KOHTPOMLHOT rpynun y 1,3 pasun, a npupict macu —B 1,2 pasu.

BucHoBku

1. CnoxXuBaHHA LWypaMu BNpoAOBX MNepioay AOCMifkKeHb po3pobritoBaHOro KOMMO3UTY Makpo- i
MIKpOENeMEeHTIB  HaHokapbokcunartHoi  ¢opmMu  obymMOBNIOE  MIABWLLEHHSA MPUPOCTY Macu Ta
BiATBOpPIOBAIbHOI 34aTHOCTI Ta NpodinakTye NposiB kaHibaniamy y MaTok LWypiB.

2. PesynbTatv npoBefeHMX AOCNIAXEHE MOXYTb CTaTW NIAIPYHTAM ANA KOHCTPYIOBAHHSA KOMIIEKCY
eceHUianbHUX XIMIMHUX eneMeHTiB ANA CTUMynAuil NigBULLEHHS MNPOAYKTUBHOCTI Ta BIiATBOPHOBaSIbLHOI
3 aTHOCTI CiNbCLKOroCnojapchKnx TBapuH.
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BIMAHUE KOMMITEKCA MUKPO- M MAKPOSMNEMEHTOB KAPEOKCUITATHOW GOPMBbI
HAHOTEXHOINOI’MYECKOI O N3roTOBJTIEHNA HA POCT M BOCNPON3BOAUTESBHYIO
CMNOCOBHOCTHL BEJIBIX KPLIC

J1. B. bycon, K.BET.H., AOUEHT
XapbKoBCKas rocyapCTBEHHasA 300BETEPUHApHAA akagemMus
AHHOTaums. M3noxeHel OCHOBHLIE MOMOXEHUS METOAONOTUM KOHCTPYMPOBaHWUS M UCMOSb30BaHUA
LNS KOPMIIEHWS  XKMBOTHBIX ~ MWKPOSIEMEHTHBIX  KOMMO3WLWUIA  Makpo- U MUKPOSNEMEHTOB
HaHOTEXHONMOrMYECKOro Mpou3BOACTBA LieNeHanpaBieHHOro BO3LENCTBUA Ha OpraHvWaMm XUBOTHbIX. B
OMbITE Ha KpbiCax YCTaHOBIEHO MOSIOKUTENLHOE AeicTBME KOoMMNiekca 6uoanemeHToB: Zn, Cu, Fe, Mn,
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Co, Ge, Se, Cr, Mg B po3ax 5 n 10 % OT CyTOYHOW NOTPEOHOCTM OpraHMamMa >XMBOTHbLIX KaXKZoro
XUMWUYECKOrO 3MeMeHTa Ha 340POBLE U BOCNPOU3BOLCTBEHHYIO CMOCOBHOCTbL KUBOTHbIX.

KnioyeBble crnoBa: MWKPO- W MakpO3MEMEHTLI, KpbICHl, JKMBOTHbIE, OLEHKa 3[0pOBbS,
BOCMpPOM3BOASALLAA CNIOCOBHOCTb.

INFLUENCE OF THE COMPLEX OF MICRO- AND MACROELEMENTS OF THE CARBOXYLATE FORM
OF NANOTECHNOLOGICAL MANUFACTURE ON THE GROWTH AND REPRODUCTIVE CAPACITY
OF WHITE RATS
Busol L.V., candidate of Veterinary science, the senior lectures (lesay.busol@ukr.net)
Kharkov State Zooveterinary Academy

Summary. Nowadays, the necessity of providing the needs of animals with a complex of
bioelements of nanotechnological production, which will improve the health of animals, their productivity,
reproductive capacity and purposeful increase of qualitative characteristics of food products, becomes
especially urgent.

In this connection, in order to facilitate the solution of the above-mentioned problems, we aimed at
constructing, testing and testing on white rats a complex of trace elements of the carboxylate form of
nanotechnology production based on the knowledge of physiology, reproductive function, and animal
growth.

The basis of the construction of the mineral complex was taken into account that of the 92 natural
chemical elements 81 found in the human body, and about 85 - in the body of animals and the composition
of plants.

In the design of microadditives, food was taken into account bioactive targeting of certain
physiological functions of the organism, in particular viability, reproductive capacity and resistance to
stress factors that violate the gonadotropic function of the pituitary gland, which leads to a violation of the
process of placental formation, placentation and fetal development.

In order to confirm the theoretical provisions of the design, the mineral elements that are part of the
complex of nanotechnology production of purposeful action on the organism of animals act mainly on:
increasing the reproductive function and viability of the offspring (Zn, Mn, Se, Fe); prophylaxis of neuroses
in sows that violate the gonadotropic function of the pituitary gland, and, as a consequence, suppress the
predominant dominant of pregnancy (Mg, Fe, Mn); biochemical, immunological and hematopoietic and
other processes that support the health and productivity of the uterus (Fe, Cu, Co, Ge, Se).

Approbation of the complex preparation of nanocarboxylates of biogenic metals of purposeful action
was carried out on white rats of two generations: parents - offspring.

The obtained data indicate that the release of aqueous solution of a complex of bioelements causes
a mass increase in the opposite direction — with increasing concentrations of nanoparticle in drinking water
— the activity of this process decreases.

The positive effect of the complex of nanochemical elements on the hemoglobin content, the
number of erythrocytes and segmental leukocytes has been established. Other hematological parameters
did not differ significantly from that of the control group rats.

In the study of the influence of the mineral complex on reproduction ability, it was established that
during the experiment, the female first and second experimental groups were pregnant and gave off
offspring 5 times, and the animals of the control group - 4 times. During childbirth, no clinical pathologies
were detected in childbirth and in offspring in all experimental animals.

During pathoanatomical studies of experimental and control mothers, no apparent pathoanatomical
changes were detected. all the study groups after the end of the experiment. However, insignificant
differences in the weight indices of the internal organs, depending on the dose of consumption of the
micro-and microelement complex.

Consumption of rats during the research period of the developed macro and microelements
composition of nanocarboxylate form causes increase in mass growth and reproductive capacity and
prevents the manifestation of cannibalism in rats' mothers. The results of the research can become the
basis for constructing a complex of essential chemical elements to stimulate productivity and reproductive
capacity of farm animals.

Key words: micro and macro elements, rats, animals, health assessment, reproductive ability.
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