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When new compounds of the triazoline series are introduced into the diet, it contributes to the
preservation of livestock, increases weight gain and improves metabolic processes in the metabolism of quails.
The purpose of our research was to study the pharmacotoxicological properties and to substantiate the
effectiveness of the use of the compound of the triazoline series GKPF-109 in poultry farming. The study was
conducted in the period from 2022 to 2023 at the Odesa State Agrarian University. To conduct an experiment to
study the pharmacodynamics of the compound of the triazoline series GKPF-109, day-old quails of the Pharaoh
breed, clinically healthy, were selected and divided into four groups of 30 heads in each: 1 control group, which
was not given a compound of the triazoline series; 2 experimental group drank the compound of the triazoline
series GKPF-109 - 0.5% solution; in experimental groups Nos. 3 and 4, the compound of the triazoline series
GKPF-109 -1.0% and 1.5% was administered, respectively. Research methods were used during the work:
morphological and biochemical, statistical.The results showed that the pharmacodynamic effects of the
compound of the triazoline series GKPF-109 when included in the diet of quails in doses from 0.5 to 1.5%
contribute to: increasing the preservation of poultry stock by 6.7-13.4%; growth-stimulating effect when
increasing body weight gains by 3.7-9.1%; an optimizing effect on erythro- and hematopoiesis with an increase
in the concentration of erythrocytes by 9.5-10.8% and hemoglobin by 5.1-6.3%; improvement of metabolic
indicators, an increase in the level of total protein by 3.3-6.9%, albumin by 9.1-14.5%, glucose by 8.2—9.3%,
and calcium by 5.8-6.6%. The use of the compound of the triazoline series GKPF-109 contributes to the
reduction in the blood of lipid peroxidation products and the level of endogenous intoxication while improving the
condition of the liver of quails. Analyzing the above, it can be concluded that adding a 1% solution of the
compound of the triazoline series GKPF-109 to drinking water is the most pharmacologically effective and
economically feasible in raising quail
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AKmyarnbHOK HayKoeow rnpobrieMoto € rowyk 3acobie O Kopekuii 3ananbHUx pouyecis,
0cobnueo pernpodykmusHUX namorsioeit. ¥ cmammi y3a2arnbHeHO iHGhOpMaUyito CydacHUX HayKoeux
Oxepen wo0o po3pobrieHHs npenapamie 3 supaxXeHuUMu rpomusananbHUMU e1acmueocmsamMu Ha
ocHoei HaHodacmuHok (HY) memanie, 30kpema 6nazopodHux — Cpibna G 3onoma, wo eusensoms
aHmMuMIKpobHYy, aHmuokcudaHmHy Oito | crpusitomb 3MEHWEHHIO 3ananbHuUx rpouecie 3a
PIBHOMaHIMHUX Namorsio2iYHUX cmakHie, WO € HaykoeuMm nidrpyHmsm Ors ernposadXeHHs iX 6
npakmuky pernpoldyKmueHoi eemepuHapHoOi MeOUUUHU. 3 iHWo20 boKy, 0brpyHMoeaHO akmyarbHiCmb
docnidxxeHHs1 npomu3danarnbHoi akmusHocmi HY pidkicHozemernbHux enemeHmis (ladoniHito, Impito,
JlaHmany), wo maroms aHmubiomuyHy Oito, 30amHi 3HeWKOOXy8amu MOKCUYHI padukarsnu, a omxe
mMarome rnomeHuitiHy 30amHicme Kopeaysamu Oesiki laHKu rnamoeeHesy xeopob cmameesoi cucmemu
3ananbHo20 2eHe3y. BukopucmaHHs suweHaseOeHUX Memariie siK rnpomusarnasbHuUX a2eHmie cmarsio
MOX/UBUM 3a805IKU CUHMeE3y CrioflyK Ha iX OCHO8I y HaHOQOpMI, 8HacriooK repexody y sIKy 80HU
Habyesalomb yHiKanbHUX ernacmueocmel — 30amHocmi npoHUkamu 'y  KaimuHy, donamu
eicmoeemamudyHi 6ap’epu, mMarome Ge/IUKY MIOWY MOBEPXHI i HUXYY MOKCUYHICMb [1OPIBHSHO 3
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makpoepaamu. Crid Hazormocumu, WO nposie rnpomu3sananbHUx ernacmueocmel 3anexums 6io
memody ompumaHHs HY, ix pisuko-xiMiyHUX xapakmepucmuk, a momy € HeobxiOHicmb demarbHUX
oocnioxeHb pidHomaHimHux HY 0Ons Jdemanizayii mexaHismie Oii | OUIHKU chbapmaKonoaidHor
akmusHocmi

Knrouoei cnoea: aHmuokcudaHmu, aHmubiomuku, 65a2opo0Hi memarnu, PiOKICHO3eMEsbHI
enemeHmu

UuncneHHi Tunu 3ananeHb, BUKITMKaHMX Yy>KOPigHUMKM naToreHammn abo XiMidHUMK pedoBrMHaMK, i
MyTauii, siKi NOCUNIOKOTL HFBITOpM 3ananeHHsi, 06yMoBNIOIOTL NOTPedy B po3pobui HoBMX 3acobiB 3
BMPaXXeHOoI npoTu3ananbHo edekTuBHicTio [1]. 3a ocTaHHe pecatunitta ©Oyno  [OCArHyTO
BENUYE3HOro nporpecy B Tomy, Wo6 3pobuTn KOMEPUIMHO AOCTYNHUMU TepaneBTUYHI NpoayKTU Ta
npenapatM Ha OCHOBi HaHodacTuHok (HY) [2-4]. 3aBgskm BpaxaloumMm  OOCATHEHHAM Y
HaHoTexHomnoriax 6yno AocnimKeHO HaHoMaTepianu 3 YHiKanbHUMK PErysioyYuMM BRacTUBOCTAMMU
wopo aktueHmx ¢opm OkcureHy (APO), wob kepyBaTu TMMYACOBO-NMPOCTOPOBOID AWHAMIYHOK
nosegiHkoo APO y GionorivHOMY cepedoBMLLi, WO Cnpusie NosiBi TepaneBTUYHOI MeTOAOIOorii HOBOrO
NMOKoMiHHA, TO6TO KepoBaHoi HaHOMaTepianamu eeontouii APO in vivo ona TepaneBTUYHMX 3axogis [5,
6]. Tomy, 3actocyBaHHs HY € nepcnekTMBHUM HanpsiMKOM Yy po3pobui 3acobiB npoTusananbHoi gii.
3asHaummo, wo HY Habynu nowwmpeHoro BUKOPUCTaHHA B OiomMeawyHin ranysi 3aBOsku iX BUCOKIN
30aTHOCTI NPOHWMKATU BCepeauHy KIiTWH, BAACTUBOCTAM 3B’siI3yBaHHA niraHAiB 3aBAsdKM BUCOKOMY
CMiBBIAHOLUEHHIO NoLLi NoBepxHi Ao 06’emy [7—9]. MexaHiCTU4He OOCNioKEeHHSA nokasano HasiBHICTb
npoTM3ananbHOI aKTUBHOCTI y Pi3HMX METaniB i HAHOYACTMHOK OKCMAIB MeTaniB, Takux gk Cpibno,
3onoto Towpo [1, 9, 10].

MeTtoto po6oTtn Oyno o6rpyHTyBaTM 3aCTOCYBaHHA HaHOYaCTMHOK GnaropogHux meTtaniB 3
BUPAXXEHOIO MpOoTU3ananbHOK aKTUBHICTIO Ta OLHUTM NEPCNEKTUBM PO3POBIEHHS NiKapCbkux hopm
Ha X OCHOBI 3a KOpeKLUii NnaTonorin ctateBoi CUCTEMU caMLUiB.

MaTepianu i mertogu. 3aiNcCHIOYM OrMSA HAyKOBOI JiTepaTypy 3 METO BCTAHOBIEHHS
TOKCUYHMX PUBUKIB  BUMKOPUCTAHHS MeTaneBMX HAHOYaCTMHOK aBTOPM  LbOro  AOCHiAKEHHS
npoaHanisysanu pesynsrtati 3 HaykoBux 6a3 gaHux Scopus i PubMed. [Joctyn fo gaHux i matepianis
HayKOBWX cTaTen OTpUMaHO 3aBaskw iHiuiaTuei Research4life, ska Hagana HaykoBUSM i JOchigHUKaM
3 YKpaiHu BifnlbHWUI OOCTYN A0 3HAYHOI KiNbKOCTI HAYKOBUX XXypHarniB.

Pesynkratn pob6oTun. 3ananeHHs — Lie paHHSA iMyHOMNOriYyHa BignNoBidb Ha YYyXXOPigHI YaCTUHKM
TKaHMHaMK, fKa NiATPUMYETBCA MOCUIEHOK MPOAYKLUIE npo3ananbHUX LUWTOKIHIB, aKTuBauieto
iIMYHHOT CUCTEMW Ta BUBINTbHEHHAM MPOCTAarNaHOuHIB Ta XEMOTAKCUYHUX PEYOBUH, TakuX SIK hbakTtopu
KOMMAEMEeHTY, iHTepnenkiHm 1 dakTtopu Hekposy nyxnuH [10-12].

3anexHo Big cnocoby cuHTesy HY, obpaHoi ekcnepumeHTanbHOI mMogerni, [0o3uM Ta YMOB
ekcnosuuii BBegeHHa HY Moxe matu sk NO3UTUBHWUIA, TaK i HEraTUBHUIM eeKT WNAXoM BNAuBY Ha
KMITUHHI Npouecw, Taki K pO3BUTOK OKCUMOATUBHOIO CTPeCy, iHiljiauia 3anansHol Bianosidi, ANCAYHKUI
MITOXOHAPIN TOLO. 3 TOYKM 30py TKAHMHOCNEUUdIYHNX edeKTIB, MiCLLEBE MIKPOOTOYEHHSI MOXE MaTK
rmmbokuin BB Ha Te, 4n € HY 6e3neyHoto un WKignueo ans knitnHu. Baaemogis HY 3 npoteiHamn,
WO 3B’A3yl0Tb MeTanu (UMHK, Migb, 3ani3o Ta Kanbli), BNAMBae K Ha X CTPYKTYpy, Tak i Ha
dyHkuito [13].

Cepen Hux HaHoudacTMHKM Cpibna MawTb Benuki NepcnekTuBM y BUPIWEHHI npobnem
PE3NCTEHTHOCTI MIKPOOpraHiaMiB 40 aHTUBIOTUYHNX 3acobiB N NOLWYKY edeKTUBHUX NpoTusanasnbHUX
CMOMyK 3aBAsKM IX LIMPOKOMY CMEKTpy Ail Ta CTiKMM aHTUMiKpobHUM BnactusoctaMm. Cnig
HaronocuTH, WO XiMiYHUI CKNag NoBepxHi, po3mMip i dopma, BMNMBaKTb Ha IXHIO aHTubakTepianbHy
Ail0 Ta NnpoTM3ananbHy akTUMBHICTb, WO Bidirpae BaXnvBy porb y po3pobui npenapartiB Ha ocHoBi HY
Cpibna [14]. Bhol & Schechter (2007) nosigomMunu npo npoTu3ananbHy aKTUBHICTb Y LUYpPIB, SKi
oTpumyBanu nepopanbHo 40 mr/kr HaHokpucTaniyHoro Cpibna Ta nokasanu 3HavyHe 3MEHLUEHHS
3ananeHHs ToBCTOi KMwkn [15]. Muwi, aki otpumysanun HY Cpibna, nokasanu WBMAKE 3aroeHHNA paH,
Wo mano pososanexHun eduekT. Kpim Toro, Oyno goBegeHO 3HauvHi aHTUMIKPOOHI BNACTUBOCTI,
3MEHLLEHHA 3ananeHHsl paHu Ta Mogynsuito umutokiHie [16]. Wong et al. (2007) BusiBunu, wo HY
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Cpibna 3gaTHi 3HWKyBaTU KiNbKICTb MapKepiB 3ananeHHsi, MOXYTb NPUrHivyBaTy 3anasnbHi Npouecu Ha
paHHix pasax 3aroeHHs paH [17]. Mogenb KOHTAKTHOro 4epmaTuTy y CBUHEN nokasana, Lo IikyBaHHS
HY Cpibna 3Ha4yHO 36inbluye anonTo3 Yy 3ananbHUX KIiTUHAX Ta 3HWXKYE piBEHb npo3ananbHuX
LUMTOKIHIB, @ TAKOX 3HWXKYIOTb HAOPSK i iHLWI KNiHiYHI 03Hakm [18, 19].

Cnonyku 3onoTta BUKOPUCTOBYHOTLCA SIK e(PeKTUBHI TepaneBTUYHI 3acobu Ans nikyBaHHS AeAKNX
3ananbHMX 3axBOPKOBaHb, OAHAK BMKOPUCTAHHSA AAHMX CMOSyK CTano obMexeHUM 4vepes nos's3aHy
BUCOKY 4acToTy nobGiyHmMx edbekTiB. OCTaHHi po3pobku HaHomaTepianiBs ans TepaneBTUYHOro
3aCTOCYBaHHS 3 30/I0TOBMICHMMW nNpenapaTtamMn MoKpaLlyTb KOPUCHI Ail Ta 3HWXKYIOTb TOKCUYHI
BNacTMBOCTi UMX 3acobiB. [MoBigomMnanocs, Wo HMKYa TOKCUYHICTb Y NOEAHAHHI 3 NpOoTM3ananbHUMM
Ta aHTUaHrioreHHUMM edeKkTaMmm BUHUKAE MpuW MiKkyBaHHI Npenapatamy Ha ocHosi HY 3onota [20].
CuHTe3 HY 3onoTa Ha OCHOBI KypKyMiHY 3 nogarnbluMM poO3BUTKOM BigNOBIOHOI 30BHILLUHBOI KOPOHN 3
BMKOPUCTAHHSM i30Hia3nay, TUPO3UHY abo KBEpLETMHY O03BOMSE OTPMMaTU MNepoKCcMaaso-nofibHi
BNacTMBOCTI 3anexHO Bi4 MOBEPXHEBOI KOPOHM BIiAMOBIAHWUX HAHOYACTMHOK, BHACMIOOK YOro BOHM
BUABMAIOTLCA YYyAOBUMW KaHOuMaatamMun Ona Al NornuHaHHA BiNbHUX pagukanis. Bsaemopgis HY
3onoTta, Wo iMiTylOTb Nepokcugasy, 3 eputpoumTamMmn i MMWa4YMMn Makpodparamu nigTeepguna ix
remo- i GiocymicHy nmpupoay Ta npoTtu3ananbHy akTueHicTb [21]. DiBella et al. (2021) nokasanu
BaXXNIMBI NpoTM3anarnbHi BNacTMBOCTI 3actocyBaHHA HY 3onota muwam B SIKOCTi ag'toBAHTHOMO
npenapary nopsig 3 aHTMbioTMkamun npu nikyBaHHi cencucy [22]. Y kombiHoBaHin dopmi HY 3onoTta
CrpUSAOTb 3MEHLLEHHIO NPOSBIB 3ananeHHsi 3a LyKpOBOro AiabeTy Ta MOXyTb BUKOPMCTOBYBaTUCA ANA
npodinakTukM  ycknagHeHb  metaboniyHoro cuHapomy [23].  [lpoTu3dananbHa  aKkTUBHICTb,
aHTUMIKpoOHa aifa i aHTMokenaaHTHi BnactmeocTi HY Cpibna 1 3onoTa y3aranbHeHi y Tabnuui 1.

Tabnuua 1 — OCHOBHI BNacTUBOCTI HAHOYACTMHOK 6GraropogHMX MeTaniB Ta MEepPCrNeKTUBK
pPO3p0o6KM NikapCbknx OOPM Ha iX OCHOBI.

MapameTpu HY Ha ocHoBi Cpibna HY Ha ocHoBi 3onota
[MpoTnsanansHi BNacTMBOCTI "M "
AHTUMiIKpOOHa 34aTHICTb "1 1
PeOoKc-akTUBHICTb " "
MponoHoBaHun crnocit PekTanbHe BBeOEHHS 3a MpomMmmnBaHHA NpenyuinHOI MOPOXHUHMU
BMKOPUCTAHHS Ta NiKapcbKa | XPOHIYHOro NpoCcTaTUTy y NCiB | B AKOCTI CaHy4oro 3acoby 3 MeTor
dopma y dopMi rigporento npodinakTukn 6anaHonocTUTy

MpumiTkn: 111 — BUPaxXeHi BNacTMBOCTI; 11 — MOMipHUIA BNNMB; 1 — NOTpedye 40AaTKOBMX AOCHIAKEHb.

MigcymoByto4M, 3a3HAYMMO LLIO MOTYXKHI aHTUOKCMAAHTHI BnacTtmeocTi HY meTaniB € HaykoBow
OCHOBOI pO3p0obreHHsT HOBUX METOAIB fiKyBaHHS 3 MOCUIEHO LinecnpsaMoBaHol Agieto. [Npote
OKCUOATMBHUIA CTPEC € OCHOBHUM Hecnpusatnmemm edektom HY okcuaiB meTtanis, Takmx SIK OKcug
HiKen, OKcua UMHKY Ta fiokewa TuTady. Takum yuHom, HY BnactuBum noagiviHMA BNAMB Ha
KNITUHHWA  OKUCHO-BIAHOBHMI remocTas [24, 25]. Y cyyacHuMX [JOChifXeHHSAX yBara HayKoBLIB
3ocepegkeHa Ha BuB4eHHi HY pigkicHosemenbHux meTanis (ITpin, JlanTtaH, MagoniHin) [26]. HY ITpito —
BaraToobiuarymii aHTUOKCUOAHT Ta NpoTM3ananbHui 3acib, ePeKTUBHO 3MEHLLYBanNn OKUCOBanbHO-
HiTpo3aTnuBHMN cTpec. Kpim Toro, BBegeHHA HY ITpito TakoX 3MeHWWuno 3anarnbHi UUTOKIHM Ta
XEMOKiHM, WO npu3Berno Ao iHribyBaHHA nepedadi curHanie ibpody [27]. 3 iHworo 6oky,
BCTAHOBMEHO, WO BBEAEHHA HaHOMAaTpuub Ha ocHoBi HY JlaHTaHy BMKAMKaNo MiHiManbHy iHOYKLitO
cuHTesy A®PO [28]. HY Magoninito-ITpito BONOAiIOTb BUPAKEHUMN aHTUOKCUOAAHTHUMW BNACTUBOCTAMMU
Ta e(EeKTUBHO 3HEeLKOMXKYHTb TOKCUYHI pagavkanu [29]. HY opToBaHagaty [apgoniHito i JlaHTaHy
NpoAeMOHCTPYBanun XopoLly akTUBHICTb poswenneHHsa OHK Ta iHQyKkuilo ABONaHUoroBnx pospusise y
cynepcnipaneHin nnasmigHin JHK, obuasi HY nokasanu akTmBHiCTb iHribyBaHHA Gionnisku npotn S.
aureus i 3HU3UIM XUTTE3AATHICTb MIKPOOHUX KNiTWH. Bepyun Oo ysarn pesynsratv OOCrigXeHb
TOKCUYHOCTI Ta aHTMMIKPOOHOI aKTMBHOCTI, MOXHa npunyctuti, wo HY [lagoninito € 6GinbL
nepcnekTUBHNUMKN aHTUGakTepianbHUMK 3acobamum [30].
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BucHoBku. 1. HaHouacTuHkm OnaropogHux metanie — Cpibna n 3onota, 3a paxyHOK
nNpoTU3ananbHOI aKTUBHOCTI i @aHTUMIKPOOGHUX Ta aHTMOKCUMOAHTHUX BNACTUBOCTEN € NepCneKTUBHUMMN
AN po3pobKu nikapcbkmux hopm Npu MiKyBaHHI XBOpo6 penpoayKTUBHOI CUCTEMM 3anaribHOroO reHesy.

2. BpaxoByioum BUpPaKEHi pedoOKC-BracTMBOCTI HAHOYACTUHOK PigKICHO3EMENbHUX ENEMEHTIB
(Tagoninito, ITpito, JlaHTaHy) Ta X aHTUBIOTMYHY [4il0  3ayBaXXMMO, WO BOHM MOXYTb
BUKOPUCTOBYBATUCA SIK MOTEHUiMHI NpoTM3ananbHi KOMMOHEHTU Y JiKyBanbHO-NPOMinakTMyHnx
cxXemax.
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ASSESSMENT OF ANTI-INFLAMMATORY PROPERTIES OF METAL NANOPARTICLES AS POTENTIAL
MEANS FOR THE CORRECTION OF PATHOLOGIES ON THE REPRODUCTIVE SYSTEM IN ANIMALS

Koshevoy V. I, Naumenko S. V.
State Biotechnological University, Kharkiv, Ukraine

Serhienko V. R.
Veterinary Clinic “Vetekspert”, Kharkiv, Ukraine

An urgent scientific problem is the search for means to correct inflammatory processes, especially
reproductive pathologies. The article summarizes information from modern scientific sources regarding the
development of drugs with pronounced anti-inflammatory properties based on nanoparticles (NPs) of metals, in
particular noble ones — Silver and Gold, which exhibit antimicrobial and antioxidant effects and contribute to the
reduction of inflammatory processes in various pathological conditions, which is the scientific basis for their
introduction into the practice of reproductive veterinary medicine. On the other hand, the relevance of the study
of the anti-inflammatory activity of NPs of rare earth elements (gadolinium, yttrium, lanthanum), which have an
antibiotic effect, are able to neutralize toxic radicals, and therefore have a potential ability to correct some links
in the pathogenesis of diseases of the reproductive system of inflammatory origin, is substantiated. The use of
the above-mentioned metals as anti-inflammatory agents became possible due to the synthesis of compounds
based on them in nanoform, as a result of the transition into which they acquire unique properties — the ability to
penetrate the cell, overcome histohematic barriers, have a large surface area and lower toxicity compared to
macroergs. It should be noted that the manifestation of anti-inflammatory properties depends on the method of
obtaining NPs, their physicochemical characteristics, and therefore there is a need for detailed studies of
various NPs to detail the mechanisms of action and assess pharmacological activity
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