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MNMopiBHAHHA BNNMBY KOMOiHaLiN anaHiHy, nipyBaTy i rnyramarty
Ha MakKCcuMarsibHy LUBUAKICTb pO3’€AHAHOro AUXaHHA auMHapPHUX KNiTUH
nigLWwsyHKOBOI 3a503u

A. O. Abpamosuy™, b. B. MaHbko, b. O. MaHbko, O. B. Ikkepm

*Anastasiia.Abramovych@Inu.edu.ua

JbBiBCbKMI HaUiOHaNbHWUI yHIBEpcUTET iMeHi IBaHa ®paHka, M. JIbBiB, YkpaiHa

IHTeHcudikauis MiTOXOHApIanbHMX NPOLIECIB Yepe3 OKUCHEHHS Taknx CyOCTpaTiB OKMCHEHHS, SIK arnaHiH, nipysat
i myTamart, Ma€e No3VTUBHUIA BMNIMB HA auMHAPHI KNITUHW NiALWIYHKOBOT 3a503K, OCKISTbKU MiABULLYE XUTTE3OATHICTb
auMHapHUX KNiTUH Ta MOXe 3anobirat po3BUTKY 3aXBOPIOBaHb NiALLITYHKOBOI 3aro3n, 30Kpema naHkpeaTtuty. Tomy
METOI HALLOro JOCHiAXeHHs Byno 3’scyBaTtu, Yn BUKOPUCTaHHS Pi3HNX KOMBiHaLUi cybecTparTie, a came anaHiny,
rmyTamary i nipyBarty y cepefoBuLLi iHKyOaLlii MokpaLLlye NOKa3HUKN MaKCUMarnbHOI LWBWAKOCTI po3'€4HAHOMO AUXaHHS
aLMHapHUX KNITKMH NigLWNYHKOBOI 3251031 NOPIBHSIHO 3 BMMMBOM KOXHOIM0O cybCcTpaTy OKpemo.

OocnigpxeHHsa npoBoannu Ha Lypax-camusx Mmacoto 250-300 r. 13ontoBaHHSA NaHKpeaTUYHUX aLuHyCiB NpoBOANNA
MoandikoBaHUM MeTogoMm Binbsimca 3i cniBasT. LUBUAKICTb CNOXUBAHHSA KMCHIO KMITUHaMW BU3HaYanm 3a Jornomoroto
nonsporpada RC650 6-cell respirometer (Strathkelvin). AuMHapHi KNiTMHW NiALWNYHKOBOI 3ar1o3n iHkybyBanu npo-
TAroMm 15 XBUNWH y FMIOKO3HOMY PO34MHI 3 OKPEMMMM CyBCTpaTaMu OKUCHEHHS (anaHiHOM, rnmyTaMaTtoM, nipyBaTom
Y KOHUEHTpaUisix 2 Mmmonb/n) abo ixHiMM KombiHauisimn. licna BHECEHHS auMHapHUX KNiTUH y nonsiporpadivHi
KOMipKK Ta peecTpadii 6asanbHOro AMxaHHs, KOXHi oOHY-ABi XBUNUHM gogasanuy npotoHogop FCCP y koHueH-
Tpauisax 0,5; 1; 1,51 2 mkmonb/n Ansa AOCArHEHHSA MaKCUMaribHOI LUBUAKOCTI AnxaHHs. CTaTUCTUYHY PI3HULIO MidK
rpynamu Bu3Hayanu 3a gornomoroto asodaktopHoro aHanizy ANOVA 3 noBToptoBaHUMM BUMIPIOBaHHSMM 3 MO-
Aanblummmn post-hoc t-tectamu 3 kopekuieto Monm-boHdeppoHi y pasi 3Ha4yHOT B3aeMogii Mix hakTopamu.

3a OKUCHEHHS NipyBaTy MakcMMmarnbHy LWBUAKICTb AMXaHHs aocsiranmy 3a gii FCCP y koHueHTpauii 1 Mkmons/m,
a 3a OKMcHeHHa rnyTamaTty — 3a gii FCCP y koHueHTpauii 1,5 mkmones/n. 3a gii Ak nipysaTy, Tak i rmytamary
crnocTepirany nuwe He3HavyHe 30iNblUeHHs] MakCUMarnbHOI LUBUOKOCTI AMXaHHS NOPIBHSIHO 3 KOHTporeM. AnaHiH
He3HayHO NiABWLLYBaB LUBUAKICTb AVXaHHS MOPIBHAHO 3 KOHTPOMNEM ML 3a HAsSBHOCTI pO3’€AHyBaya y KOHLUEHTpauii
2 mkmonb/n (P£0,05). 3a okMCHEHHs1 koMbiHauin anaHiHy 3 nipyBaToM Ta rmyTamMaTty 3 nipyBaToM MakcumarnbHy
LLIBUAKICTb AMXaHHS aLMHapHUX KNiTUH cnocTtepirany 3a npucytHocTi FCCP y koHueHTpauii 1,5 mkmone/n. Mpu Lpomy;,
Ha BiAMIiHY Bif KOMOiHaLi anaHiHy 3 nipyBaToM, 3a HasiBHOCTI KOMOiHaLji riyTamary 3 nipyBaToM BigbyBanoch CyTTeBe
3POCTaHHS1 MaKCYMarbHOI LUBUAKOCTI AMXaHHS, MOPIBHSHO 3 KoHTponem (P£0,05). KombiHauis anaHiHy 3 rmytamaTtom
MOPIBHSIHO 3 KOHTPOEM 3yMOBIIHOBaria 3pOCTaHHS LUBUAKOCTI CMOXKMBaHHS KUCHIO nnwe 3a gii FCCP y koHUeHTpauii
2 MKMO#b/1.

OTxe, MOXHa 3p00OMTM BUCHOBOK, LLIO cepen, YCiX JOoCnifKyBaHMX koMOiHaUin cybcTpartiB nuwe koMbGiHauis
rnytTamaTy 3 nipyBaToM 3AaTHa epekTUBHiLLEe NOCUMBaTh MITOXOHApPIanbHi NpoLecu, NOPIiBHSAHO 3 KOHTPOeM Ta
BMSIMBOM LMX CyOCTpaTiB OKpEMO.

KnrouyoBi cnoBa: cy6cTpaTh OKUCHEHHS, KIMITUHHE AMXaHHS, NaHKpeaTUyHi aumHapHi KNiTHW
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Effect of an aqueous-saline extract of the medicinal leech Hirudo verbana
on reparative skin regeneration

R. F. Aminov*, A. S. Aminova
*91_amin_91@ukr.net

Zaporizhia National University, Zaporizhzhia, Ukraine

Medical leeches have long been used in human and veterinary medicine, as their bodies contain more than
100 biologically active substances with anti-inflammatory, anticoagulant, and antioxidant properties. Following
the full-scale war in Ukraine initiated by Russia, the number of skin injuries has increased significantly, which
has led to growing interest in the development of effective wound-healing agents. Biologically active substances
derived from medicinal leeches contribute to improved microcirculation, reduced inflammation, and stimulation of
angiogenesis and tissue granulation, all of which are critical for skin repair.

Therefore, the aim of our study was to investigate the effect of an aqueous-saline extract of the medicinal
leech Hirudo verbana on skin injuries, namely excisional wounds and thermal burns.

The study was conducted on adult outbred white male laboratory rats, which were randomly divided into four
groups (10 animals per group). Group 1 (control) consisted of animals with excisional wounds undergoing natural
healing; they received a bandage compress soaked in saline in the same volume as in the experimental group.
Group 2 included animals with excisional skin wounds treated with a 2 x 5.5 cm bandage compress containing
0.5 ml of aqueous-saline extract, applied for 15 minutes. Group 3 (control) consisted of animals with thermal burns
undergoing natural healing; they received a bandage compress soaked in saline in the same volume as in the
experimental group. Group 4 included animals with thermal burns treated with a 2 x 5.5 cm bandage compress
containing 0.5 ml of aqueous-saline extract, applied for 15 minutes. Treatment efficacy was assessed on days
3, 7, 14, and 30 using planimetric parameters: burn area (S, cm?), epithelialization period (day of scab rejection,
mean value per group), and wound healing rate coefficient (V, arbitrary units).

The results demonstrated that the aqueous-saline extract of Hirudo verbana promotes accelerated healing of
burn wounds in rats, as evidenced by a reduction in lesion area, increased epithelialization, and a higher wound
healing rate coefficient. The extract provides optimal regulation of the inflammatory phase, promotes the forma-
tion of a thin scab, and facilitates hair regrowth in the damaged area. Local application of the medicinal leech
extract to the wound surface was associated with significant activation of reparative processes. The applied route
of administration ensured direct contact of bioactive components with the wound surface, which contributed to
a reduction in inflammatory response, accelerated transition to the proliferative phase, and enhanced formation
of granulation tissue.

The obtained results indicate a pronounced local reparative effect of the medicinal leech extract and support
its potential use as a topical regenerative agent.

Keywords: skin regeneration, inflammatory phase, epithelialization, rats
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Oco6nMBUCTI yTPMMaHHA i PO3MHOXEHHSA 6/1akKUTHOro TUrPoOBOro nanyru
AIK 00’eKTa aKkBapiyMHOI Ta nnabopaTopHOI aKkBaKyNnbLTypUu

bE. AHOpiiwuH*

*bohdanoksalat@gmail.com
HauioHanbHuIn HaykoBO-A4OCMIAHWI pecTaBpaLinHuii LeHTp Ykpainu (flbsiBcbka dinia), m. JlbeiB, YkpaiHa

Manyra TurpoBuii GriakuTHKI, nanyra candiposuii (The Polar Blue Parrot Cichlid) — wty4Ho BuBeaeHa nopoaa
aKBaBpiyMHMX puO, SKi HE TPaNnsTLECA B NPUpOogi, NpoTe 30epernn 03HakM Ta eTororivHi 0COBNMMBOCTI NoBenjiHKN prb
poavhm Linxnosi (Cichlidae), xapakTepHux ans pivku AMasoHist [Wisenden, 1995]. MNpuyrHm BUBEAEHHS LiEr prby MatoTb
nepegaicTopito. MepLuoto WTy4HO B1BEAEHO Lmxnigoto 6ys kpusasun nanyra Amphilophus citrinellus x Vieja melanurus
(nonynsipHa HasBa — TpUribpuaHMA nanyra), BnepLie oTpuMaHuii B TaneaHi 1986 poky ons niobutenis aksapiymis sk
«HOBa ansrepHaTuBa 30noTunx puboky [Chan, 2023]. [lo pedi, foHeOaBHa METOAM CXpeLLEHHA Ta BaTbKiBCbki Buay Gynn
KOMepLinHo TaeMHuLErO. [poTe Ui prbu He 3aaTHi 4O YCMiLLHOro NOTOMCTBA — BiAKafAeHa ikpa camuui He 3annig-
HoBanacs camuem. 3rogoM y posnnigHuUKiB akBapiyMmHUX pub 3'aBunacs iges cxpectut cCamuuio KprBaBeoro nanyru
3 camueM umxniam YopHocmyroi Amatitlania nigrofasciata, 0OCTaHHI 3 SIKuX, 3 OCBIOY akBapiyMiCTUKN, € Ay>Ke NINO4HHUMM
i nerkMmmn y possefieHHi. Tak 6yB oTprMaHui GnakuTHUIA TUFPOBUIA Nanyra, sikin 36epir «206po3nynuBy» hopmy Tina Big
KpUBaBoro nanyr Ta epeKkTHi TEMHI i ONakUTHI CMyTY, a TaKoX CUTbHY MTOAYICTb Lmxnign YopHocmyroi [Radhi, 2025].

Hawwa po6Gorta He € rmubokuM HayKoBUM AOCNIMKEHHSM, a NULLIE OrNSA0BO 3 acneKTOM Ha NepLUMiA A0CBia 3 po3-
MHOXEHHs1 OnaknTHOro TUrPOBOTO Manyr. 3aBAaHHAM Liel poboTy Byrno niaTBepanTh iHOpMaLLito LLoAO YTPUMAaHHS Ta
PO3MHOXEHHS LibOro NpeAcTaBHYKa, OTPUMaHy 3 AaHWUX peCcypciB Mepexi iIHTEPHET Ta NOEAHATM 3 BMACHUM LOCBIOOM.
Bigomo, o ui pybun 4eMOHCTPYIOTE TUMOBY LWMAOHY NoBeaiHKy BinblocTi Lmxnig AMa3soHii — mMoHoramito. Puou
YTBOPIOKOTh CTilKi Napu, siki He po3ny4aroTbCs, NP rOTOBHOCTI A0 HepecTy obupatoTb HaniB3akpuTuii cybctpar
ONA BigKnageHHs ikpu, i pasoM OXOPOHSIOTL iKPY, IMYMHOK, a BiaTak i MOMnoAb.

Mwu nigrotyBanu gga aksapiymy emHicTio 30 i 15 n 3 gBoma cybcTpatamum No pisHMX KyTax akeapiymy i obpanu 4otu-
pbOX OCOBWH Nanyr 3pirnoro BiKy, NoONepeaHb0 BU3HAYMBLUM IXHIO CTaTb — ABa camui i ABi camui. MapameTtpu Bogm 6ynu
Knacu4HUMKn ans GinbLuocTi umxnig AmasoHii: £ 24—28 °C, pH 6,5-7,5 i 5-12°dH. 3anyctmBumn 4 ocobuHm, crnoctepira-
nm Te, Wo Asi 0cobuHM ogpasy 3anHanm BinbLunii cybeTpaT (MUHSAHY Bady Ans Ba3oHIB), iHLWI ABi 0COBMHM — yramok
LuKapanynu kokocy. Yepes 9 rognH My NPOCTEXMUMM YITKMIM NPOSIB LLNMFOOHOI MOBELHKN, BiOKNaOEHHS iKpy B NepLUIOMY
akBapiyMmi i aKTMBHY ydacTb B [OMsiAj 3a ikpoto. Baxxnmeo Big3HaumTh 36epeXeHiCTb iIHCTUHKTIB Mo Aormsiay 3a iKpoto LieT
pvbu, sika ycnagKyBarna iHCTUHKTM Bifl aMa30HCbKMX LxIig; napa BUpOOHWKIB oOpana cybcTpar st HEPeCTy | peTenbHO
Moro nigrotoByBana, no4icTvBLUM rybamm Micue Ans ikpu, nig vyac HepecTy camuus Bigknadana ikpy Ha BepTuKarbHy
CTiHKy cybcTparty, cameLpb No TpaekTopii 3annigHoBaB ikpy. Ogpasy X ABOE MMigHMKIB NoYany 3axucT ikpu, wo 6yno
Oyxe edpekTHO: caMULIA aKTUBHO po3maxyBara rpyaHMMI NiaBLUsaMy nobnunay ikpy, wob HacUTUTK il pO3YMHEHUM Y BOAI
KMCHEM, BogHOYaC cameLlb NaTpyritoBaB TEPUTOPI0 HaBkoro cybcTparty. Konm cammusa BTomntoBanacs, camelb i 3a-
MiHIOBaB. [Kpa po3BMBaETLCA Kinbka Aib, MoTiM 6aTbKy aKTMBHO OXOPOHSIKOTb FIMHUHOK | MAacKyroTb iX MyIIOM 3 akBapiymy.
JInumHkM MatoThb 3anac XOBTKa, SKUI IX XKMBUTb, TOMY rogyBaTu ix He NoTpidHO. Came B Lie MOMEHT BaXIMBO MiAroTy-
BaTU NOXMBY ANst MonoaHsIka — Haynniycy aptemii Artemia sp. Nicng Toro, ik Monogpe novana akTMBHO nrasaTu, My of-
pasy X novanu rogysartu ix Haynniycamy apTeMii LOHaNMeHLLEe TPpUYi Ha AeHb, | K pesyrnsrar — Malxe MakcuMarbHa
BWXKMBAHICTb MOMNOAHSAKY. HeratneH1M OyB nonepenHin pesynsrat BUro40BYBaHHSA CyXUM KOPMOM 1151 akBapiyMHUX pyo,
OCKinbku BrxuBarno nuwe 5-10 % MonoaHsiKy. Takum YMHOM, BUPOBHWKM BTpadaroTb BaTbKiBCbKUIA IHCTUHKT | MOXYTb
NiKBiQYyBaTK LIEN 3anmLoK NoToMcTea. HatomicTb, SKLLO NPaBUITbHO BArO4yBaTU MOJIOAHSIK, TO 6aTbku OyTb OXOPOHATK
MOro NpOTAroM Kinbkox Micauis. OgHak y LIbOro By CaMuLis BTpayae iHTepec 40 HAaCTYNHOToO HEPECTY, arne B TOW e Yac
Y Hit hopmyeTbCS iKpa, i AKLLO MPOTArOM KiflbKOX MiCSLIB HE BiaOyaeTbCs HEPECTY, B CaMuLLi MOXe YTBOPUTUCS KicTa.
Tomy B AesiKMX BUNagKax MU peKOMEHZYeEMO BiicaanUTN MONOAHSK Bif, 6aTbKiB, 4aBLUM iM MOXIMBICTb peaniyBaTty
HacTynHe notomcTeo. Monoap npv NpaBuNbHOMY roflyBaHHI CrodaTKy pocTe LUBWUAKO, NPOTE 3rofjoM CrOBINIbHIOE PICT.
PekomeHayeMo Mo MOXITMBOCTi COPTYBATU MOIMOAHSIK B iHLLI akBapiyMu, OO YHUKHYTW KOHKYPEHLLT | PUIHIYEHHS.

3 HaLwuoro Aocsigy, pyby OTPUMYHOTb LLUMKOBHI IHCTUHKT OPIEHTOBHO MEHLL HixXK 3a MiB POKY, Matoum AOBXMHY Tina 4-5 cm.
BapTo 3a3HaumTK, Lo Ui pubun Jobpe XUBYTh 3 IHLLMMW akBapiyMHMW BUOaMW, arle arpecyiBHi Mig vac LntoOHOro nepioay.
Takoxx MU criocTepirany akTUBHWIA 3aXMCT BiKNaaeHo! | HesannigHeHOI ikpy CaMOTHLOT CamuL, Ska NPOSIBNSANA IHCTUHKT
Jornsay 3a ikpoto, Noku Ta He 3arvHe. NopiBHIOKYM 3 BigOMUMKN ModenbHUMK 00’ekTamu pub pogy Danio, TUrposi
nanyry 3Ha4yHo NpocCTillle PO3MHOXYHTbCS, i, LLIO HanNBaXNuBille, HabaraTto NPOCTille rofgyBaTH iXHiN MONOAHSIK.
CnopiBaemocs, Ui nonepeaHi pesynbtat Ta CMOCTEPEXEHHST CMOHYKAOTh HAyKOBLB A0 AETalbHILLOrO BUBYEHHS
LUMX pub siKk 00’EKTY ekcriepuMeHTarnbHOI akBaKymnbTypu.

Knro4yoBi crnoBa: 6rakuTHUA TUrpoOBUiA nanyra, UUxIiav, akBakynbTypa, PO3MHOXEHHS
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Bnnue HaHoTexHonoriyHoro uutpaty Ge Ha ninigHUM cKknag TKaHWH
OpraHiaMy MeaoHOCHUX 6axKin

P J1. AHOpowynik™, T. M. XumuHeyb?

*androshulikruslan@gmail.com

"lHcTuTyT Gionorii TBapuH HAAH, M. JTbBiB, YkpaiHa
2[1LBiBCLKMIT HALlIOHAMLHNIA YHIBEPCUTET BeTEpUHaPHOT MeauLUmMHN Ta BioTexHonoril imeHi C. 3. Mxuubkoro, M. JTbBis, Ykpaina

Ha cborogHi 3aBasikv 3aCTOCYBaHHIO MIKPO- Ta MakpoeneMeHTiB BUCOKOT XiMiYHOT YNCTOTU Y KOMMMEKCi 3 op-
raHiYHMMM KMCrioTamu (MMMOHHOL, NPOMIOHOBOD, BYPLUTUHOBOI TOLLO) aKTUBHO PO3BMBAOTLCS HAHOTEXHOMOTI.
Lle BigkpuBae nepcrnekTuBmM Ang OTpPUMaHHSA HOBUX Npenaparis i3 LUIMPOKMM CNEeKTPOM 3aCTOCYBaHHS Y TBAPUHHULITBI
Ta O@KINbHUUTBI. BUKOPUCTAHHA HAHOTEXHOMOTIN ANS OTPUMAHHS CMOSyK MiHEPanbHUX PEYOBUH € NEPCTNEKTUBHUM,
OCKiNbKM TXHilA BNIIMB HA OpraHiam MeAoHOCHUX BMpKIN € Aye akTyanbHUM.

[ocnigpxkeHHs 3 BBEAEHHSA A0 LyKPOBOro cupony megoHocHum 6axxonam yutparis Cr, Fe, Ge, J, Se, S, Ni no-
Kasanu BMCOKY qpi3ionoriyHy akTUBHICTb iX B opraHiami. OCHOBHO (PyHKLIiE0 HAHOCTONYK € MiATPMMKa HopMarbHOT
XUTTERIANBHOCTI OpraHiaMy 3a paxyHoK 6io40CTYNHOCTI pe4OBUH. PO3BMTOK METOAIB CUHTE3Y Ta BUBYEHHS BMACTUBOC-
Tel HaHOYACTUHOK, 3YMOBIEHUX X cneungiyHMMm 4isnKo-XiMiyHMMK BNACTUBOCTSAMM, BiAKPUBAE HOBI NEpPCreKTUBK
hbyHOaMeHTansHOro po3yMiHHA Aii HaHOMaTepianis Ha CTaH i PyHKUIOHaNbHY akTUBHICTb KNiTWUH, OpraHiaMiB, a TakoX
X MPaKTUYHOro Ta ePEKTMBHOIO 3acTocyBaHHA. ONipHICTb OpraHiaMy MegoHOCHUX BKiN 3aneXuTb Big MiHEparbHOro
XKMBIEHHS, LLO BNMBae Ha 0BMiHHI MpoLecy Ha PiBHI TKAHWH, OpraHiB i CUCTEM Ta XUTTE30ATHICTb | PE3UCTEHTHICTb
IXHbOro opraHiamy. OKkpiM LIbOro, BOHM BepyTb aKTUBHY y4acTb Y GinkoBomy, finigHoOMY, ByrneBOAHOMY OOMiHaX, akTu-
BYIOTb (PE€PMEHTHI CUCTEMM TOLLIO.

Tomy METOH JOCTiMKEHHS OyNo BCTAHOBUTM 3B’SI30K MiXK BMICTOM 3ararnbHuX finigiB Ta Knacie ninigiB y TKaHMHax
OpraHiaMy MeLOHOCHUX BpKin 3a yMOBM [oAaBaHHSA 0O LYKPOBOIO CUPOMY HaHOTEXHororiyHoro untpaty Ge.

[ocniopkeHHs npoBeaeHi Ha MeqOHOCHUX BMKONax KapnaTCbKOI MOPOAW B NPMBATHOMY NMaciyHNYOMY rocroaapcTBi
3akapnatcbkoi obracTi y oCiHHbO-BeCHSHMI nepiog. JocnigkeHHst byny npoBedeHi Ha ABOX rpynax 6mpkonociven,
aHaroris 3a Macoto 64xin, cunoto ciM’i, BIKOM Matku, No TpW CiM'T y KOXHIN rpyni. Baykonu nepLuoi (KOHTPOMLHOT) rpynm
oTpMMYyBanu y nepioa nigrodiemnto 3 60 % LyKpoBOro cupony B KinbkocTi 2 i /cim’to/ TwkaeHb. Opyra rpyna 6oxxin (41)
A00aTKoBO 3 2 1 LykpoBsoro cupony otpumysana 0,1 mkr/mn Ge y BUrNagi HAHOTEXHOMOrMYHOrO umMTpaty. TpusanicTb
BMMOKOBAHHS LyKPOBOIO CMPOMy Ta HaHOTexHosnoriyHoro umtpaty Ge ctaHoBuna 30 fib y niTHbO-0OCiHHIN nepiog
(cepneHb-BepeceHb).

Mepen BunotoBaHHAM AobaBku (NigroToBYMIA Nepiod) Ta nicris 3aBepLUeHHS (gocnigHui nepioa) 6yno BigidbpaHo
50-60 6opkin 3 BYNUKIB KOHTPOSBLHOI Ta JOCMIAHOT rpyn AN npoBeaeHHst gisionoro-6ioxiMiyHMX gocniaXeHb 3 BU-
3HaAYeHHAM BMICTY 3aranbHuUX ninigiB i cniBBigHOLWIEHHI iX hpakui y romoreHaTax TKaHWH BCbOrO OpraHiamy 6xin
3a 3aranbHOMPUIRHATUMKU MeToamKamu LindppoBsi AaHi onpaubsoBaHi CTaTUCTUYHO 3 BUKOPUCTAHHSIM KOMIM IOTEPHOT
nporpamu Microsoft Excel 3 BU3Ha4eHHsIM cepeaHix BenmumH M, ixHix BigxmneHb £m i CTyneHs BiporigHOCTi Mix-
rpynoBuX pi3HWLb 3 BUKOPUCTaHHAM KoediuieHTa CTbiogeHTa (P).

AHani3 pe3ynbTaTiB BMICTY 3aranbHuUX NinigiB y romoreHatax TKaHUH opraHiamy 64kin i cniBBigHOLEHHS IXHiX
KnaciB Bkadye Ha 3MiHM LMX NOKa3HWKIB y JOCMiAHMI nepiod, Oinblue BUpaXkeHi y 4OCHiOHIA rpyni, Ska oTpumy-
Bana gogatkoBo Ao nigrogieni umtpat Ge. BigcyTHiCTb BiporigHUX pisHWULb BMICTY 3aranbHuUX MinigiB BKkasye Ha
He3HayHui BMNMB UMTpaTy Ge Ha CUHTE3 | AenOoHyBaHHS NinidiB B opraHiami 64xin.

Y TkaHUHax BOpkin 4OCHIAHOT rPYNK, NOPIBHSAHO 3 NiArOTOBYMM NepiogoM, BCTAHOBIEHO 3MEHLLEHHS BiQHOCHOTO BMiC-
Ty BinbHoOro xonectepony (P<0,01) Ha Tni 30inbLUeHHS BiQHOCHOTO BMICTY ecTepudikoBaHoro xornectepony (P<0,01)
y 6Kin gocnigHoi rpynu NOPIBHAHO 3 KOHTPOMbHOK. BCTaHOBMNEHI MibKIrpynoBi BiAMIHHOCTI CNiBBIAHOLLEHHS KracisB
ninigie y TkKaHMHaxX 6Opkin BKasyroTb Ha BUCOKY MeTabomMivyHy akTUBHICTb LMTPATy repMaHilo y 3aCTOCOBaHin 4O3i.

OTpuMaHi pesynsTaTy AOCHiMKEHHS CBiaYaTh, WO Ao4aBaHHsS LMTpaTy repManito Ao nigrogieni 64xxin He mano
iCTOTHOrO BNMBY Ha 3ararnibHWIA BMICT MiMigiB Y TKAHMHAX opraHiaMy Gmkin, npoTe 3yMOBWIIO BiporigHi 3MiHM y cniBBia-
HOLLIEHHI ix kraciB. 3okpema, y 64kin [oCniaHOI rpynu BCTAHOBIEHO BiPOrigHE 3HKEHHST BIGHOCHOTO BMICTY BiNlbHOMO
xornecTteporny Ta NigBULLIEHHS PiBHA eCcTepuikoBaHOMO XonecTepony, WO BKadye Ha akTMBaLito NpoueciB MOro MeTta-
GonivyHoi TpaHcdopmalLlii. BctaHOBNEHi MiXKrpyrnoBi BigMIHHOCTi ninigHoro cknagy NiaTBep4yKyoTb BUCOKY METa0OmMivHY
aKTUBHICTb LUTPaTy repMaHito y 3aCTOCOBaHiIM 403i Ta perynsuito ninigHoro oOMiHy B opraHiami 64xin 3aranom.

Knrouosi cnoBa: 60xonu, 3aranbHi ninigun, untpat Ge, HaHOTEXHonoril, xonecTepon
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Local-irritating effect of silver nanoparticles in rabbit doe

D. Babaruk*
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State Biotechnological University, Kharkiv, Ukraine

Nanostructural materials, in particular Silver nanoparticles (AgNPs), are the most promising direction for im-
proving antimicrobial agents and an effective tool in solving the problem of resistance of microorganisms to the
action of antibiotic drugs [Patel, 2023; Grudniak et al., 2025]. Their use in veterinary pharmacology is a way to
develop new means of treating animals with mastitis, the pathogens of which are often resistant to the action of
most antimicrobial drugs, capable of biofilm formation [Naumenko et al., 2025]. When developing antimastitis drugs,
it is worth investigating the possible manifestation of the toxic effect of the active substance upon dermal application.
Thus, when AgNPs enter the skin, they can induce the formation of ROS at the cellular level, causing damage to
keratinocytes and fibroblasts, which will increase the inflammatory response and may lead to apoptosis of individual
cells [Olugbodi et al., 2023; Sampaio et al., 2025]. With prolonged or repeated exposure, irritation can become
chronic, manifested by dryness, peeling and a decrease in the barrier properties of the skin [Bharathi et al., 2021].
An important factor is the concentration and form of the AgNPs: high doses or unstable suspensions are more likely
to cause irritation, while stabilized preparations with a controlled particle size have less toxicity [Fatima et al., 2021;
Eker et al., 2024]. Thus, the effect of AGNPs on the skin is characterized by a complex of biochemical and cellular
reactions, including damage to cell membranes, the release of inflammatory mediators and the development of
oxidative stress, which is clinically expressed in redness, burning, itching and dryness of the skin upon contact with
the drug [Kim et al., 2013; Gagosian et al., 2025]. Therefore, the aim of the study was to determine the local irritant
effect of Silver nanoparticles with cetylpyridinium (AgCP-NPs) on rabbit doe.

9 Hyla rabbits were used in the experiments. To comply with modern bioethical requirements, taking into
account the absence of death of laboratory animals during the assessment of the acute toxicity of the studied
nanoparticles, the number of rabbits in each group was minimized to 3 animals. To determine the local irritant
effect, the test preparation was applied to the skin of sexually mature rabbits (n=3) using a previously shaved
area on the right side measuring 5x5 cm, where NP solutions of different concentrations were evenly distributed
in an open manner (0.05 g/l — experimental group |; 0.15 g/l — experimental group Il; 0.45 g/l — experimental
group lll). A skin area of a similar size shaved on the opposite side served as a control. The skin reaction in ani-
mals was assessed 1, 4, 8, 12 and 16 h after a single application for the presence and intensity of erythema and
edema. The intensity of signs of local irritant effect was assessed in points: 0 points — absence of erythema;
1 point — slight redness (pink color); 2 points — visible redness (pink-red hue); 3 points — redness from visible
to significant (red tint); 4 points — clearly expressed erythema (bright red tint) with subsequent crust formation
[Kotsymbas et al., 2005].

It was found that a low concentration (0.05 g/l) of AQCP-NPs solution on rabbit skin areas did not cause ir-
ritation and during the entire observation period they did not show signs of erythema. At the initial concentration
(0.15 g/l) of AgCP-NPs, the treated skin areas of rabbits were characterized by a pink color within 4 hours after
application, which disappeared and from the 8th hour of observation the skin did not differ from the control areas.
The concentration of AQCP-NPs (0.45 g/l) caused visible redness of the skin, which faded during the 8th hour of
observation and did not show any differences from the control by the 16" hour. At none of the tested concentra-
tions (0.05-0.45 g/l) was there any pronounced erythema with crust formation observed. Therefore, the obtained
data indicate a low intensity of local irritant effect of AgCP-NPs after a single dermal application.

Keywords: Silver nanoparticles, toxicology, dermal application
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NMowwunpeHHs, 300HO3HMM NOTEHLian Ta cy4yacHi nigxoau
[0 KOHTPOM0 6nacTouncTo3y y TBapwH i NTULi
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*olena.bohach.m@gmail.com

"IHcTuTyT Gionorii TBapuH HAAH, M. JTbBiB, YkpaiHa
2HauioHanbHui HaykoBui LeHTp «IEKBM», M. XapkiB, YkpaiHa
30pecbka gocrnigHa craHuis HHL «[IEKBM», m. Ogeca, YkpaiHa

Blastocystis — nowmpeHnin KULLKOBUI NPOTUCT, SKUI iHAIKYeE Nioden, CirlbCbKOrocnogapChbknx Ta ANKUX TBApWH,
a TakoXx nTaxiB, YacTto 6e3 BMpaXxeHnX KIiHIYHNX 03HaK, ane Mae BaXxnuBe 300HO3He 3Ha4veHHsi [Hublin, 2020].
36yaHukamm bnacToumcTosy € npeacTaBHUKKM pogy Blastocystis spp., SKi XxapakTepuayrTbCs 3HAYHOK rEHETUYHO
Pi3HOMaHITHICTI0. Y CBMHEWN ONUCcaHo Kinbka BapiaHTiB napasuTa, cepef akux Blastocystis suis € cneundiyHnm,
B. hominis mae 300HO3He 3HaYeHHS, a TakoxX peecTpytoTbesa cybtunm ST1 i ST3, cninbHi 4na niognHy i TBapuH
[Subhash, 2013]. Y ntuui (Kypw, iHOWKW) HanyacTiwe BuaBnATb cybTunm ST6 | ST7, aganToBaHi 4o NTaxie, ane
noTeHuinHo HebesneyHi gnsa noamHu [Mokhtar, 2018].

BinbLwictb cybTMniB (ST1-ST7), AKi peecTpytoTbCS B NIOANHN, TAKOX BUSIBNSAOTL Y CBUHEWN, BENMKOI Ta APiOHOT
poratoi Xyaobu i nTuui, Wo cBigYUTbL NPO HU3bKY creuundidHicTb 36yaHMKa Ta MOro 34aTHICTb 40 MDKBUAOBOI ne-
peaadvi [Abdullah, 2023]. OCHOBHUM LUSISIXOM 3apaXXeHHS € hekarnbHO-OparnbHUA MexaHiaM Yepe3 KOHTaMiHOBaHi
KOpMU, BOAyY Ta 00’€KTM JOBKINMS, WO cnpusie dOpMYBaHHIO CTIIKUX OCEepPeLKiB iHBa3ii.

MowwmpeHictb Blastocystis spp. 3Ha4HO Bapiloe 3anexHOo Big perioHy, Buay Ta Biky TBapuH. Y TainaHgi BoHa
konueanachk Big 11,88 % no 76,1 % y TBapuH Ta 12,82 % y nogein, npnyomy cepep, ceuHen — Big 20,37 % go
87,88 % y pi3Hux nposiHuisx [Udonsom, 2018]. Y KuTai piBeHb iHBasii konuascs Big 14,09 % 0o 43,7 %, i3 mak-
cumymom 58,9 % y cBuHewn Ha Bigrogisni [Wei, 2023; Wang, 2021]. Y MonbLyi iHBasito peectpyBanu y 38,25 %
CBUHeW, Todi sk y kpaiHax [iBaeHHo-CxigHoi Asii — o 100 % [Rudzinska, 2020]. Y CnoBay4uHi iHBa3oBaHiCTb
ctaHoBuna 28,6 % [DaniSova, 2021]. B YkpaiHi, 3a gaHmmm |. C. [laxHa, nowmpeHicTb y TBapuH gocdarana 40 %,
B ntogen — 14,7 % [OaxHo, 2018], a y ceuHen lMiBaHa YkpaiHn — 16,4 % y nopocat Ta 9,8 % y CBMHOMATOK
[Boray, 2019].

Cepepn nTuui, 3okpema iHaukiB, NoLLMpeHiCTb ctaHoBuna 41,6 % y 3akpuTux nTawwHukax i 45,0 % 3a ymoB BinbHOrO
BUIYNy, NPUYOMY YacTile iHgiKyBanucs caMkm 6e3 KIiHiYHMX 03HaK YpaXkKeHHS LLSTYHKOBO-KULLKOBOIO TPaKTy, LLO
CBIiguYNTL NPO CyOKkniHiYHWMIA Nepebir iHBasii [Alawiyah, 2021].

HesBaxkaloum Ha 3Ha4yHe MOLUMPEHHS, MUTaHHS AOUINbHOCTI NiKyBaHHS 3anuULIaeTbCs QUCKYCIMHUM Yyepes He-
[OCTaTHIO BUBYEHICTb NapasvTa Ta MOXIMBICTb MOro ONOPTYHICTMYHOI KoroHisauii [Biedermann, 2002]. BogHo4vac 06-
MEXEHHS 3aCTOCyBaHHA XiMioTepaneBTUYHMX Npenaparis y TBapUHHULTBI Ta NTaxiBHULTBI Yepes pU3MK HaKoMM4eHHSs
3annLLKIB Y NpoayKLUil 3yMOBMWIIO NOLLYK ansTepHaTUBHUX METOAIB KOHTporto iHBasin [Liebhart, 2017]. 3actocyBaHHs
BETEpMHapHUX npenaparTiB y 6araTtbox KpaiHax CyBOPO pernameHTyeTbCs 3 MeTo 3abe3neyeHHs 6e3neYHOCTi
npoaykuii [FDA, 2024].

Cy4acHi ansTepHaTVBHI Nigxogy nepeadadvaloTb BUKOPUCTaHHSA NPoBioTuKiB, NPeBioTVKIB, POCIIMHHNX | IPUBHMX eKc-
TpaKTiB Ta edhipHMX OfilA, SKi HE MaloTb MPSIMOI aHTUNAapa3nTapHOI 4iji, ane HopmarnidyroTb MiKpOBIOTY K/LLEYHMKa Ta Nig-
BULLLYIOTb iMYyHHY PE3UCTEHTHICTb opraHiamy [Abd El-Hack, 2022]. ditoreHHi gobasku, 30kpemMa Yy rogisni iHaMKiB, TaKoX
NPOSIBASOTb aHTMOKCUOAHTHI BNACcTMBOCTI 1 NO3UTUBHO BNAIMBAKOTL Ha NPOAYKTUBHICTL NTULi [Bozkurt et al., 2020].

Bucoky npoTMnpoTO30MHY aKTUBHICTb NMPOAEMOHCTPYBanNu ekcTpakTu Brucea javanica i Quercus infectoria:
npv 2000 mKr/Mn BOHW 3HULLyBanu 67-82 % isonaTie Blastocystis hominis i NpUrHivyBanu iXHI0 XUTTE3AaTHICTb
Ha 76—100 %, Toai sk meTpoHigason (40 mkr/mn) 3abe3nevyBas 97 % enimiHauii napa3uta [Sawangjaroen, 2005].
Po3pobneHun koMmnnekcHui npenapat (MeTpoHigason, ypasonigoH, Allium sativum, Tanacetum vulgare) 3a-
6e3neunB 100 % edekTmBHiCTb NpoTn Blastocystis spp. Ha 14-Ty ooy, nepeBuLLytouM edPEKTUBHICTb HichyniHy
(64,3-78,6 %) [Bogach, 2025].

OTxe, ONacToLMCTO3 € NOLUMPEHOLD IHBA3IED 3 BUPAXKEHNM 300HO3HMM MOTEHLianoM, BpPOBagKeHHs (DiTOreHHNX
i KOMBiHOBaHMX NpenapariB — NepCcnekTUBHUIN HanpsiM KOHTPOTO, LLO BiANOBigae cy4acHUM BuMoram 6iobesneku
Ta SAKOCTi NPOAYKLUT.

Knto4oBi cnoBa: Blastocystis spp., TBapuHu, NTULS, NOLMPEHICTb, (PIiTOreHHi npenapaTu
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Sustainable livestock production within the European Union increasingly demands strategies that integrate
animal welfare, biosecurity, and efficient use of biological resources. Post-mortem ovary recovery integrated into
in vitro embryo production (IVP) extends this logic further: reproductive tissues from animals at the natural end
of their productive lifespan might yield transferable embryos without any intervention in live animals, eliminating
biological waste while preserving genetic merit. Such an approach is directly applicable to countries with both
genetic need and logistical challenges. Ukraine is an example where military conflict has substantially reduced
the national dairy goat population, large interregional distances make live animal transport both stressful and
impractical, and the distribution of cryopreserved embryos rather than livestock provides a welfare-compatible
alternative fully aligned with the ongoing harmonization of Ukrainian veterinary and animal welfare legislation with
EU standards. This study evaluated the feasibility of producing transferable embryos via IVP using post-mortem
ovaries from elderly, long-lactation Saanen dairy goats.

From October 2024 to December 2025, ovaries were collected from 16 Saanen goats aged 8-11 years at
a certified Dutch slaughterhouse (Article 148, Regulation (EU) 2017/2625; Regulation (EU) 2016/429). Animals
had been maintained in extended lactations of 2—4 years and were sourced at the natural end of their productive
lifespan. Cumulus-oocyte complexes were aspirated, matured in vitro, and fertilized using fresh (n=2) or cryo-
preserved (n=14) semen. Zygotes were cultured to Day 8 using standard IVP protocols. All viable embryos were
cryopreserved.

A total of 462 oocytes were recovered (28.9+12.73 per goat). Fertilization yielded 409 zygotes overall (25.6+10.73
per goat). In the fresh semen group, 81 oocytes produced 64 zygotes and 21 embryos (blastocyst rate: 32.8 %).
In the cryopreserved semen group, 381 oocytes (27.2+11.95 per goat) yielded 345 zygotes (24.6+10.95 per goat)
and 35 embryos (2.5+£1.91 per goat; blastocyst rate: 10.1 %). Overall, 56 embryos developed (3.5+3.50 per goat;
blastocyst rate: 13.7 %): 34 on Day 6, 16 on Day 7, and 6 on Day 8. All embryos were cryopreserved. The higher
blastocyst rate observed with fresh semen is consistent with the well-documented detrimental effect of cryopreser-
vation on sperm fertilizing capacity in small ruminants, and warrants further optimisation of freezing and thawing
protocols for caprine IVP. Nevertheless, the embryo yield obtained from the cryopreserved semen group remains
biologically meaningful, demonstrating that post-mortem IVP can preserve and spread the genetic merit of high-
producing animals that would otherwise be lost at slaughter.

These results confirm that post-mortem ovaries from elderly Saanen dairy goats represent a viable genetic resource
for IVP, without imposing any additional burden on live animals. This circular biotechnology approach minimizes biological
waste, preserves high-value genetics, and complies with current EU animal welfare standards.

Keywords: goat reproduction, in vitro embryo production, animal welfare, Saanen goat

46 bionozis meapuH, 2026, 1. 28, N2



May 14t—15% 2026, Lviv, Ukraine XXIV All-Ukrainian Scientific and Practical Conference of Young Scientists

The main economically useful characteristics of cattle
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Cattle play an important role in agriculture because they provide milk, meat, hides, manure, and other valuable
products. The efficiency of cattle production depends on a number of economically useful traits. These traits determine
the productivity, health, reproductive ability, and adaptability of animals. Farmers and breeders pay great attention
to these characteristics because they directly influence the profitability of cattle farming.

One of the most important economically useful traits of cattle is milk productivity. Dairy cattle are evaluated accord-
ing to the amount of milk they produce during lactation, usually over a standard period of 305 days. High milk yield
is essential for dairy farms because it increases the amount of product that can be sold or processed. Besides the
quantity of milk, its quality is also very important. Milk quality includes fat content, protein content, lactose level, and the
presence of vitamins and minerals. Milk with a higher fat and protein content is especially valuable for producing butter,
cheese, yogurt, and other dairy products. Breeds such as the Holstein are known for high milk yield, while breeds like
the Jersey are famous for milk with high fat content [Berry, 2019; Voitenko, 2025].

Another major economically useful trait is meat productivity. Beef cattle are raised mainly for meat production,
and their value depends on body weight, growth rate, feed conversion, and carcass quality. Animals that grow
quickly and reach market weight in a short period of time are considered more profitable because they require
less feed and labor. Meat productivity also includes the proportion of muscle tissue, fat distribution, tenderness,
and taste of meat. High-quality beef should have a good balance of lean meat and fat. Breeds such as Angus,
Hereford, and Charolais are often selected for their superior meat qualities.

Reproductive ability is also a very important trait in cattle farming. Cows should have good fertility, regular
calving intervals, and the ability to produce healthy offspring. Bulls should have high fertility and strong genetic
qualities. Good reproductive performance ensures the stable growth of the herd and reduces the costs associ-
ated with infertility or reproductive diseases. Traits such as early maturity, high conception rate, easy calving,
and low calf mortality are especially valuable. Animals that reproduce efficiently contribute more to the long-term
productivity of the farm [Yatsynka, 2024; Bell, 2024].

Feed efficiency is another significant economically useful trait. Feed represents one of the largest expenses in
cattle production, so animals that can convert feed into milk or meat more effectively are highly valued. Feed efficiency
means that cattle require less feed to produce one kilogram of milk or body weight gain. Efficient animals reduce
production costs and improve farm profitability. This trait is influenced by genetics, nutrition, housing conditions, and
overall animal health.

Health and disease resistance are also essential traits. Healthy animals grow better, produce more milk, and repro-
duce more successfully. Disease-resistant cattle require fewer veterinary treatments and medications, which lowers
production costs. Strong immunity is especially important in modern farming systems, where animals may be exposed
to various infectious and metabolic diseases. Breeding for disease resistance helps improve the sustainability of cattle
production and ensures better animal welfare.

Adaptability is also important because cattle are raised in different climatic and environmental conditions.
Some breeds are better adapted to cold climates, while others can tolerate heat, drought, or poor-quality feed.
Adaptability includes the ability to survive and remain productive under different management systems. Animals that
adapt well to local conditions are usually healthier and more productive.

Exterior and body conformation are also considered important traits in cattle breeding. Dairy cattle should have a well-
developed udder, strong legs, and a body shape suitable for high milk production. Beef cattle should have a muscular
body, broad chest, and strong skeleton. Proper body conformation is associated with better productivity, health, and
reproductive performance [Pineda, 2020; Cammack, 2022; Kgari, 2023].

In conclusion, the main economically useful traits of cattle include milk productivity, meat productivity, repro-
ductive ability, feed efficiency, health, longevity, adaptability, and good body conformation. These characteristics
determine the value of cattle in agricultural production and help farmers achieve better economic results. Careful
breeding and management of cattle with desirable traits can significantly improve the efficiency and sustainability
of livestock farming.

Keywords: productivity, milk yield, meat production, reproductive ability, feed efficiency, disease resistance
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[MpiopUTETHMM HaNPAMKOM AepXKaBHOT MOMITUKM YKpaiHM Ha Cy4acHOMY eTani 3anuaetbes 3abesneveHHs Hace-
NEHHS AKICHOIO CiNbCbKOrOCNoAapChKOK npoagykuieto. ToMy akTyanbHUM € 3aBAaHHS OAEPXKaHHSA YNCTOI, EKOIOTiYHO
6e3neyHoi Npoaykuii NTaxiBHMLUTBA, 30Kpema i nepeninbHMuTBa [legorov, 2022; Chechet, 2023]. 3saatoum Ha Le, yBara
HayKOBLiB 30cepeakeHa Ha BUBYEHHI CNOCOo6iB 3HELLIKOOXKEHHS iH(PEKLINHMX areHTiB GakTepianbHOro NOXO4KEHHS
3a BUKOPWCTaHHA HEMaToreHHMX CnopoyTBOPOBanbHMNX MiKpoopraHiaMiB, 3okpeMa bakTepii poay Bacillus [Boniuk, 2024;
Buchkovska, 2025]. O3HayeHi 6akTepii € npoayLeHTaMmn cnomnyk — aHTuBIioTUYHKX, 3 BakTepiocTaTuYHUM eheKToMm,
TUX, AKi NOCUIIOIOTL HecneLuniyvHi hakTopu IMYHITETY 3a JONOMOrOK akTuBaLjii Makpodaris, MO3UTUBHO BMMBaOThL
Ha dhakTopm cneumdidHOro iMyHITETY Yepes nigsuLLeHHs piHA IgA | 1gG, a Takox ki 3a npodykKuii BnacHNx dhepMeHTiB
NoninLwyoTb KiNbKICHE 3pOCTaHHSA HOPMOMOPY LUMYHKOBO-KMLLIKOBOIO TPAKTY i 3a6e3ne4vyoTb KOHKYPEHTHE 3He-
LLKOPKEHHA naToreHHuX MikpoopraHiamis [Odriozola, 2024; Hindle, 2025].

Mertoto poboTH Byrio NpPoBECTU AOCHIMKEHHS ANCKO-ANMY3iiHM METOAOM NEPCNEKTUBHMX 3@ aHTArOHICTUYHMMI Brac-
TmBocTamu BakTepini pogy Bacillus — Bacillus amyloliquefaciens Ha BUsiBNEHHS1 aHTUBIOTUKOCTIAKUX KYTBTYP 3 METOHO iX
BUIMYYEHHS Yepes HENMPUAATHICTb AJ19 CTBOPEHHST CMHBIOTUYHIMX NpenapariB Yepes3 HebeaneKy nepeaayi aHTMBIoTUKO-
PE3NCTEHTHOCTI MiKPOBIOTI LLMYHKOBO-KMLLKOBOIO TPaKTy Mepenenis.

3a uHHMK pekomenaauigvn EUCAST y gocnigKeHHsIX 3 BUSHaYEHHS! CTIMKOCTi A0 aHTUBIOTUYHKX npenaparis (ABIT)
BMKOpMCTaHO: imineHem (10 mkr), meponeHem (10 mkr), umnpodonokcaumH (5 Mkr), neBodonokcaumH (5 MKT), HopdorokcauuH
(10 mKr), BAHKOMILMH (5 MKT), epuTpomiLwmH (15 MKr), kniHgamiumH (2 mkr), nivesonig, (10 mkr) (EUCAST, Clinical Breakpoint
Tables v. 14.0, valid from 2024-01-01).

[ns noctaHoBku gocnigy BukopuctaHo Mionnep-XiHtoHa arap (MXA) 3 piBHem pH B gianasoHi Big 7,2 go 7,4.
lMpoBeneHo BUrOTOBIEHHS BakTepianbHOI cycneHsii gocnigHux wramie B. amyloliquefaciens — 0,5 standard Mc-
Farland. NpoBogeHo iHokynsLito Yawok 3 MXA BignoBigHMMK GakTepiansHUMK CYCMNeH3isMy JOCAIOHUX LUTaMmiB
B. amyloliquefaciens B 5 NOBTOPIOBAHOCTSIX AJ1181 OOEPXXaHHS BiporiaHUX pe3ynbraTiB. [icns eKcnosuuiniHoi BUTPUMKM
YaLloK ynpoaoBX 15 XBUIUWH 3a KIMHaTHOI TeMnepaTypuy Ha MOBEPXHIO arapy HaknageHo AUCKM 3 BiAnNOBIAHAMN aHTU-
BioTMKaMK y KiNbKOCTi MO 4 LWT. y Yallky 3 Kynetypamu. Yawku iHkyObyBanu 3a Temnepartypu 35,0+2,0 °C npotsrom
18-20 roga. Mo 3aKkiH4eHHI0 TepMiHY KyNbTMBYBaHHS NpoBenu obnik pesynesrarTiB, BUMIPSBLUM 332 LOMOMOIOK0 LUTaHreH-
LMPKYIs giameTpu 30H iHribyBaHHSA poCcTy AocnigHux GakTepin. IHTenpeTawito pesynsraTiB NPoBEAEHO 3MiAHO 3 YAHHUMM
pekoMeHaauismm EUCAST 3a BCTAHOBNEHMMMW rPAHUYHMMMK MEXaMM 30H iHribyBaHHA pocTy anga kapbaneHemis.
BogHoyac i3 nocTaHOBKOK OCHOBHOMO 4OCKIiAY NPOBEAEHO KOHTPOSb POCTY HGakTepin BignoBigHMX OOCNIAHNX LUTaMIB
B. amyloliquefaciens wnsixom iHOKynsLii 6akTepianbHOI CycneHsii Ha Yallkv 3 arapom 6e3 HaknagaHHs AMCKIB 3 aHTK-
GioTukamn. CTaTucTndHy 0OPOBKY pesynbTaTiB AOCHiMKEHb NPOBEAEHO 3 BUKOPUCTAHHSAM 3aranbHOMPUMHATUX METOAIB
BapiauinHOoi Ta kopensuinHoi ctatuctukm [Hoiko, 2024].

Pesynsratv gocnimpkeHb TPbOX BUCOKOAHTArOHICTUYHIX NEPCnekTMBHUX WTamiB B. amyloliquefaciens 3a BUBYEHHSI
X BigHOLWEeHHS Ao ABIT pisHMX rpyn CBigumMn Npo YyTrmMBICTb A0 BCiX 3aCTOCOBaAHUX aHTUOIOTUKIB, Lo Oyno nigTeepoxe-
HO BENMUYMHOIO AiaMeTPIB 30H iHribyBaHHsS POCTy. 30kpemMa, BENUUMHA AiaMeTpiB 30H iHriByBaHHSA pOCTY KynbTyp LLOAO
kapbaneHeMiB: 3a gii imneHemy (10 mkr) Bapitoeana Big 32,2+0,4 mm (P<0,001) go 37,6+0,3 mm (P<0,001); meponeHe-
My (10 mkr) — Big 28,6+0,5 mm (P<0,001) go 31,8+0,4 mm (P<0,001); wono chTopXiHOMOHIB: 3a Ail LmnpodriokcaLmHy
(5 mkr) — Big 28,8+0,4 mm (P<0,001) go 41,0+£0,4 mm (P<0,001); neBodonokcauuHy (5 mkr) — Big 42,0+0,6 mm (P<0,001)
0o 44,6x0,7 mm (P<0,001); HopcbrnokcaumHy (10 mkr) — Big 24,0+0,3 mm (P<0,001) po 30,6+0,7 mm (P<0,001); wopno
Makponigis: 3a aii eputpomiuuHy (15 mkr) — Big 28,2+0,5 mm (P<0,001) go 30,4+0,5 mm (P<0,001); kniHgamiumHy
(2 mkr) —Big 23,8+0,4 mm (P<0,001) oo 28,4+0,5 mm (P<0,001); Lwoao okcasoniguHoHiIB: 3a Aji niHezonigy (10 Mkr) — Big
26,4+0,5 mm (P<0,05) go 31,0+0,3 mm (P<0,001); wopo rmikonpoTeigis: 3a aii BaHKoMiLuHY (5 mkr) — Big 11,810,6 Mm
(P<0,05) go 12,6+0,4 mm (P<0,001).

MpoBeneHi gocnigykeHHs Nokasanu, Lo y TPbOX BUCOKOAHTaroHICTUYHUX WTamiB B. amyloliquefaciens BUSIBNEHO Bia-
CYTHICTb pe3ncTeHTHoCTI o AMIT rpyn kapbaneHeMiB, TOPXIHOMOHIB, MaKponiaiB, OKCa3oNiAMHOHIB Ta MiKonpoTeigi.,
LLIO niaTBEpAXye X 6e3MneyHiCTb ¥ 3aCTOCyBaHHI AN CTBOPEHHS CUHBIOTUYHMX NpenapartiB Ans nepenenis.

KnrouoBi cnoBa: B. amyloliquefaciens, aHTnbioTukn, kapbaneHemu, (TOPXiHONMOHW, Makponian, OKCa3ornigoHw,
rnikonpoTeign, CMHBIOTMYHI NpenapaTn
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BupaoBa 3anexHicTb finigHOro cknaay MaTo4yHOro Mono4ka 6KonumHoro

I1. N. Bopobeun*

*pvorobets86@gmail.com

IHcTuTyT Gionorii TBapmH HAAH, M. JbBiB, YkpaiHa

MaTouHe MOMOYKO BIKONUHE € AKepenoM 6araTboX NOXUBHUX PEUYOBUH Ta BIOAKTUBHMX CrONyK. IXHiN BMICT
i CNiBBIQHOLLEHHS 3aneXuTb Bif HU3KM (hakTopiB, 30KpemMa Ce30HY i nepiody OTpMMaHHA NPoAYKTY, reorpadivyHoro pos-
TallyBaHHs Nacikv, METEOPOSIONYHNX YMOB, BUAOBOIO CKafdy POCIMHHMX KynbTyp, OO SIKMX MakoTb JOCTYN 6mpkonu,
BMKOPUCTaHHSI arpoxiMiyHnx 3acobiB TOLLO. 3 XiMi4YHOT TOUKM 30pY, MaTouHEe MOSoYKo 6pkonmHe Ha 60—78 % cknaga-
€TbCA 3 BoAW, Ha 9-18 % — 3 BinkiB, Ha 7-18 % — 3 ByrmeBogis, Ha 0,8—-3 % — 3 MiHepanbHWUX Conen, HEBENUKOI
KiNMbKOCTI BiTaMiHiB Ta dpepmeHTiB i Ha 3-8 % — 3 ninigis. Ha cborogHi MXXKBMAOBI YM MKMOPOAHI 0COBNUBOCTI BMICTY
Yy MaTo4HOMY MofoYLi 6AXX0ONMHOMY BiONOrYHO aKkTUBHUX KOMMOHEHTIB 3'SCOBaHi HEAOCTATHbLO.

MeToto uiei poboTun 6yno NopiBHATU hpakuiiHMIA cknag ninigiB MaTo4HOro MOMoYKa YoTUPLOX Nopig 6axin —
kapnaTcbkoi (Apis mellifera carpatica), kapHikn (Apis mellifera carnica), itanincekoi (Apis mellifera ligustica) Ta
ctenoBoi (Apis mellifera sossimai).

Martepianom gna gocnigpkeHb CNyXUno mMaTtodHe MOSOYKO OmkonuHe, ake BigOvpanuy BignoBigHO OO METo-
ONYHMX pekoMeHaaLlin «baxonnHe maTodHe MoONoYko: 6ionoridHi BNacTUBOCTI A TEXHOIOTisi OTPUMaHHS» [3a pen.
Canvrn KO. T. — DOI: 10.15407/Animal-Biology/9786178660208]. [1ns BU3Ha4eHHs 3aranbHuX ninigis 1 r 6akonuHoro
monouka ekctparysany 20 cm® cymilli xnopodopmM—meTaHon y criBBigHoLwweHHi 2:1 (06/06) 3a metogom donya, BMICT
3aransHux docdoninifis BU3HA4anu 3a KinbKicTio HeopraHiyHOro doocdopy B NinigHOMY eKCTpakTi, po3ajirieHHs ninigis
Ha Knacw 3aincHioBanm MeTogoM TOHKOLLAPOBOI XpomaTorpadii Ha cunikareni. Yci oTpuMaHi unudpoBi AaHi onpa-
LbOBaHi 3a 4OMNOMOrOK KOMIM'IOTEPHOI Nporpamu Statistica 3 BUKOPUCTaHHAM MeToAy BapiauiHOI CTaTUCTUKK.

Y pesynbsraTti NpoBegeHnX A0CHiIKEHb BUSIBIIEHO CYTTEBI KOMMBAHHA Yy BMICTi B MaTO4YHOMY MOJouL,i 6axonu-
HOMY pi3HUX NiABMAIB 64XIN OKpeMux Knacie ninigis — Big HEMTpanbHUX NinNigiB o cTeponis Ta docdoniniais,
LLIO BKa3ye Ha NinigHy BapiaTUBHICTb AOCIiAXKyBaHOro 64>KONMHOro NpoaykTy. BaxnuBo HaronocuTu, WO oTpu-
MaHi pe3ynbTaTi BKasylTb He NULLIE Ha MKBUAOBI PisHUL NinigHUX dopakuii, a n CyTTEBI IX CE30HHI KONUBAHHS.
OcobnunBoi yBaru 3acnyroBye AnHaMika NoKasHMKIB y TpaBHI, afXe Len Micsub € NepioqomM akTUBHOIO LIBITIHHS
OCHOBHMX MeOHOCIB Ta NUITKOHOCIB, WO 3abe3nevye 64Xin skicHum GinkoBo-ninigHMM kopmom. CTaTUCTUYHO
BiporigHe 36inbLlUeHHs BMICTY ninigiB y matoyHomMy monouui A. mellifera ligustica (P<0.05) BigHOCHO kapnaTCbKoi
60KOnM MOXe CBigYMTU NPO BUCOKY MeTabonivyHy aganTMBHICTb iTanincbKoro nigBMay A0 BECHSAHOMO nepioay iH-
TEHCMBHOIO HapOLLyBaHHA cunu ciMm’i. BcTaHoBneHo Takox, Wwo niasuamn A. mellifera ligustica, A. mellifera carnica
Ta A. mellifera sossimai xapakTepu3syoTbCsl BULLIOK 34aTHICTIO O HAKOMUYEHHSA 3aranbHUX ninigis Ta cocdoniniais
nopisHsHO 3 A. mellifera carpatica.

3aranom, BUSIBMEHi 3MiHK Yy CNiBBIgHOLLEHHI Knacis niniaie Ta dpocdoninigHux dpakLin € BaroMmm HaykoBUM 0Br'pyH-
TYBaHHAM Ans AndEPEHLNOBaHOMO Niaxody A0 BUKOPUCTaHHS PisHMX NiaBuaiB 6mpkin y npoMmMcrioBoMy 6oKinbHUUTBI.
Lle BigkpviBae nepcnekTvBm Ans cenekuii 64xin 3a GioxiMiYHMMM 03HaKaMm Ta [O3BONSE NPOrHO3yBaTU SKICTb aninpogykK-
Lii 3anexHo Big TepMIHIB iT 3aroTieni. BusiBneHi 3akoHOMIPHOCTi CE30HHMX KOMNMBaHb, Y CBOKO Yepry, JO3BOMNSA0Tb ONTUMI-
3yBaTU TEPMIHU BiAOOPY MaTOHMHOMO MOJTOMKa OMKONMHONO 4S9 OTPUMAaHHS MPOAYKTY 3 Hanepes 3aaaHMm GioXiMidHUMN
xapaktepuctukamun. OgepxkaHi AaHi MaroTb BaXKNMBE 3HAYEHHS ANS CTaHOapTM3aLil MaToMHOMO MOoYKa SIK CUPOBUHMN
ansi bapmadii Ta anitepanii, OCKiribki 0anaHc MK BifTbH/M XONECTEPOSIOM, MOro ediipamMm Ta eHepreTMIHNMK Ninigamm
6e3nocepeHbO BU3Ha4Yae TEPMiH NPUOATHOCTI Ta TepaneBTUYHUIA NOTEHLian NpoayKTy.

KnroyoBi cnosa: ninigHuii cknag, MmaTodHe Morno4vko oaxkonvHe
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Bnnue npoaykTiB 64XiNbHMLTBa Ha NapamMeTpu KPoBi KporiB
nicna Bigny4eHHs

O. U. MamepHuk*
*oleshk1991@gmail.com

IHcTuTyT Gionorii TBapuH HAAH, m. JbBiB, YkpaiHa

B cydacHoMy npoMUCNIOBOMY KPOMIBHULTBI NPOAYKTW OKiNbHULITBA PO3MMAAA0Th SIK NEPCTNEKTUBHI OpraHivHi Kop-
MOBi [ODaBKK, sIKi MOXYTb YaCTKOBO 3aMiHIOBATK TPaOMLiVHI NpeMikey i nigTpumMyBaTtu 4isionoriYyHnin CTaH opraHismy
MONOAHSAKY. Takuii iHTepec 3yMOBNEHUA MOTEHUIMHUM NO3UTUBHUM BNNMBOM aninpoayKTiB Ha NPOAYKTUBHI, giiono-
riyHi Ta iMyHHi nokasHukn TBapuH [Abd El-Aziz et al., 2023]. MpoaykTn 60KiNbHULTBa MOXYTb BUSBMATKM pPisHy Biono-
rYHy aKTMBHICTb 3aneXHO Bif BUAY NPOOYKTY Ta 0cOONMBOCTEN Noro 3actocyBaHHA [Hashem et al., 2021; Abu-Seida,
2023]. BukopucTaHHsi 60XKOnNmMHOro obHOKS Yy paLioHi MONOAHSKY KPOMiB CyNpOBOMKYBanocsi NO3UTUBHUMM 3MiHAMM
OKpeMmx NoKasHWKiB KpoBi Ta ropMoHiB [Abdel-Hamid & El-Tarabany, 2019]. BunotoBaHHs nponoricy BAAvMBano
Ha NOKAa3HWKMN KPOBI, IMyHHY peaKTUBHICTb OpraHiaMy Ta okpeMi nokasHukm pocTy kponis [Al-Homidan et al., 2022].
BogHouvac B okpeMmnx OOCHiIKEHHSAX BinbLUICTb remMaTonoriyHnxX i GioXiMiYHNX NOKa3HUKIB 3@ BUKOPUCTaAHHS Bmko-
nMHOro oBHOKA | Npononicy 3anvianacs 6rmM3bKoK 40 KOHTPOM, Xo4a Byno BiA3HaAYeHO NO3UTUBHY Ait0 HA aHTK-
OKCUOAHTHUI CTaTyC Ta PICT i pO3BUTOK iXHBOrO opraHiamy [Sierra-Galicia et al., 2022; Sierra-Galicia et al., 2023].

Tomy MeTo gocnigXeHHs Byno 3’acyBaTtu BMAMB BUMOKBAHHS Pi3HMX 403 Nponoriicy i 64)KONMHOro 0BHIKOKS
Ha remMaTosnoriyHi Ta GioximiyHi NOKa3HMKM KPOBi KponiB y nepioa 3 34- 0o 76-4000BOroO BiKY.

HocnigxeHHst npoBogunu y BiBapii IHcTuTyTy Gionorii TBapuH HAAH Ha MonogHsiKy KponiB TEPMOHCBLKOT Mopoau,
aHarnoriB 3a BikOM, Macolo Tina Ta KriHidyHuMm ctaHoMm 3 34- 0o 76-goboBoro Biky. opmyBanu rpynu TBapuH no 8
Y KOXHIW, yTPUMyBanu ix y CTaHAapTHUX CITYACTUX KMiTKax iHAMBIgyanbHoO, WO 3a6e3ne4unno KifnbKicTb OTpUMaHoi
Aobaskn. Kponi KOHTPOMbHOI rpynu cnoxkunsany 6e3 06MexXeHHs rpaHyrnboBaHNn KOMBIKOPM i Bogy (OCHOBHUI pa-
uioH). Kponuku | i 1l gocnigHux rpyn, kpim OCHOBHOIO pauioHy 3 BOAOH, BNpogoBX Aobu otpumysany 10 % posdmH
npononicy BianoBiaHO B kinbkocTi 320 mkn/TBapuHy, (80 mkn/kr macu Tina) i 640 mkn/TBapuHy (160 Mkn/kr macu
Tina). Kponuku Il i IV gocnigHmx rpyn, KpiMm OCHOBHOIO pauioHy, 3 BO4OK BMPOAOBX J0OM oTpumyBanu gobasky
B6oKxonuHOro obHKKA BiANoBiAHO B kinbkocTi 400 mr/TBapuHy (100 mr/kr macu Tina) i 800 mr/TBapury (200 mr/kr
Macwm Tina). KpoB ons gocnimkeHHsa Bigoupanu Ha 48-y, 62-y i 76-y goby »utTsa kponie (Ha 14-y aoby nigrotoB4oro
nepiogy Ta 14-y i 28-y noby gocnigHoro nepioay). Y3aransHeHi gaHi npeacTaeneHi y BUrMsigi cepegHboro 3HavyeHHs
(M) £ ctangapTHe BigxunenHsi (SD); * — P<0,05, ** — P<0,01, *** — P<0,001 — cTaTUCTMYHO 3HaYyLLi BiOMiHHOCTI
nopiBHsiHo 3 koHTpornem (ANOVA, Tukey HSD).

BcTaHoBNeHO, WO 3acTocyBaHHSA GMKONMHOIO OBHIMCKS | Npornonicy y KPOoBi KPOriB YCiX JOCHIAHMX Ipyn, nopis-
HSIHO 3 KOHTpOrem, 3yMoBrnoBano niasuweHHs (P<0,05) abcontoTHOro BMICTY epuTpouunTiB y Mexax Big 12,97 o
17,67 % Ha 28-y 0oby AOCHiMKEHHS, O MOXe CBiAYMTX NPO MOKpaLLEeHHSA (PYHKLIOHANbHOMO CTaHy iX opraHismy.
Takox cnig BiA3Ha4MTW 3MeHLWeHHA abcontoTHoro BmicTy nemnkoumTis (P<0,05-0,001) y Bcix gocnigHux rpynax.
HeogHosHauHi pesynstati Byno 3adikcoBaHO CTOCOBHO piBHS TpomboumTis, akui y |, 11 [l rpynax 6ys gocTosipHO
HVDKYMM, HK Y KOHTPONbHMI rpyni. Mopsag i3 umM, Big3Ha4eHo 36inbLUeHHS BMICTY 3arafibHOro NpoTeiHy B KPOBi KpO-
nis I, Ii IV gocnigHnx rpyn — BignosigHo, Ha 11,4; 13,2 i 14,5 % Ha 28-y noby pocnimpkeHHs. AkTueHicTe ACT i ANTT
y kpoBi kponiB I, Il i Il gocnigHux rpyn 6yna Huk4yotro (P<0,05-0,001) 3a KOHTPOMbLHY rpyny BNPOAOBX AOCIIIKEHHS.

Y pesynbrati NpoOBEAEHOro eKCnepmMeHTy BCTAHOBIEHO, LLO 3aCTOCyBaHHs 3 4060BOI0 KinbkicTio Boan 10 %
CMMPTOBOrO PO34MHY nponosicy 3 po3paxyHKy 320 i 640 Mkn/TBapuHy Ta 64)konuHoro obHiks 800 mr/TBapuHy
NO3UTMBHO BMNIMHYMO Ha AOCNigKYyBaHi reMaTonorivHi Ta 6ioxiMivHi NOKa3HMKM KPOBi KPOMiB nicns Bigy4YeHHS.

KnouoBi cnoBa: Kpori, 06HOKs, Npononic, reMaTonoriyHi i 6ioXimMivHi NOKas3HMKN
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CTaH KIiTUHHOI | FyMOparnbHOI JTAHOK iIMYHITeTY Y TiJIbHUX KOpiB
3a YMOB eHAOreHHol iHToKcuKauil

O. J1. FTon4apos™, O. I. Biwyp', b. B. lymut?

*0.goncharov80@gmail.com

"lHcTuTyT Gionorii TBapuH HAAH, M. JTbBiB, YkpaiHa
2[1LBIBCLKMIT HALlIOHAMLHNIA YHIBEPCUTET BeTEPUHaPHOT MeauLUmMHN Ta BioTexHonoril imeHi C. 3. Mxuubkoro, M. JTbBis, Ykpaina

TinbHICTb Y KOpIB € HAA3BUYANHO CKNagHMM i3ioNnoriYHUM NPOLIECOM, KU CYNPOBOMKYETLCS CYTTEBUMM 3MiHA-
MU Yy PYHKLIOHYBaHHI OpraHiamy, 3okpemMa B iMyHHii cucteMi. B Len nepiog TBapvHu 0cobrnmMBo YyTnMBi 40O BMMBY
CTpecoBux hakTopiB, METAbONIYHMX NOPYLUEHb Ta IHTOKCUKALLR, LLIO MOXYTb NPU3BOAWTU 4O PO3BUTKY NaTOMOMYHUX
cTaHiB. OgHUM i3 HanbinbLL HeGe3neyHMX PaKTopIB € EHOOTOKCMKO3, SIKUA BUHMKAE BHACITIOOK HAKOMMYEHHST TOKCUY-
HMX MeTaboniTiB abo nopyLleHHs 6ap’epHOI OYHKLLN opraHiB TpaBHOI cuctemn. AHani3 AaHux nitepatypuy CBig4nTb,
LLIO eHOOTOKCUKO3 CTIPUYMHSIE aKTMBALLO iMYHHOI BiAMNOBIAj, 30KpemMa 3MiHY KinbKiCHWUX Ta SKICHUX XapakTepUCTUK KITiTUH-
HOroO i rymoparnbHoro imyHiTeTy. Lle, gk BigoMo, MOXe HeraTMBHO BMMBaTK Ha opraHiaM MaTtepi Ta pO3BUTOK Mroay.

Meta poboTv nondrana y BU3Ha4€HHi akTUBHOCTI KNITUHHOI i fymOparnbHOI MaHOK iMyHHOI CUCTEMM KOpIB Y recta-
LiHMI nNepiog 3a YMOB €HAOTOKCUKO3Y.

HocnigxeHHa npoBeAeHO Ha ABOX rpynax KopiB yKpaiHCbKOT YOPHO-pA60i MONOYHOT Mopoan (KOHTPOSbHIN
i gocnigHin no 10 TBapuH y KOXHiN). MaTepianom ansa JocnigxeHb cnyrysana KpoB, Ky 6panu y KopiB Ha 8-my
Ta 9-My Micauax TinbHocTi. BusHayanu 6aktepnungHy Ta NisoUMMHY akTUBHICTb CUPOBATKM KPOBI, MOKa3HUKN
haroumTo3y HENTPOQINiB, a TaKoX KinbkicTb T- i B-nimdouuTis.

OTpumaHi pesynstati gocnifkeHb cBigvaTb Npo CyTTEBI 3MiHW Yy OYHKUIOHYBAHHI iIMyHHOI CUCTEMU TifbHUX
KOpiB 3a pO3BUTKY €HOOTOKCMKO3Y. [Mpn AocnigXeHHi NOKa3HWUKIB r'yMoparibHOI NTaHKM NpupogHnx akTopis 3a-
XMCTY BCTAHOBINEHO, Lo HakTepuumaHa akTUBHICTb CUPOBATKM KPOBI Y KOPIB 3 eHAOTOKCUKO30M Byra AOCTOBIPHO
HWKYOH, HiXK Y KOHTPOMbHIN, SIK HAa 8-My, Tak i Ha 9-My MicsAUsIX TiNbHOCTI. 30Kpema, 3HWKEHHSA CTaHOBUIO Bif
11,3 0o 18,7 %. MopnibHi 3miHK 3adikcoBaHO TaKoX NPY BU3HAYEHHI Mi30LMMHOT aKkTUBHOCTI CMPOBAaTKM KPOBI, sika
3Hm3unacs Ha 20,2-22,0 %.

OpHoYacHO 3i 3HWKEHHAM MOKA3HWKIB r'yMOparibHOI NMaHKW iMYyHITETY BCTAHOBIEHO MPUIHIMEHHS KIMITUHHOI NaHKn
HecneumdivHOi Pe3nCTEHTHOCTI opraHiamy. daroumTapHa akTUBHICTb HEMTPOINIB y KPOBI KOPIB i3 O3HaKaMu eHao-
TOKCMKO3Y Oyna Hvbk4oto Ha 7,2—7,9 %, Togi K (haroumTapHWN iHOEKC 3HWKyBaBCs binbLu BUpaXeHo — Ha 25,3-25,7 %
MOPIBHAHO 3 KOHTPOMBHOIO IPYMNOKD. SHMXKEHHS LMX MOKa3HUKIB BKa3ye Ha NOPYLUEHHS OYHKLiOHANbLHOT akTUBHOCTI
charoumTis, LLO € BaXKITMBOO NAHKOK NEPBUHHOIO iMYHHOIO 3axXMCTy. MMpUrHiYeHHs haroumTosy ameHLye edpekTnB-
HICTb eniMiHaLiT Yy>KOpiAHMX areHTiB Ta CrpUsSE HAaKONMMYEHHIO TOKCUYHUX MeTaboniTiB B opraHi3mi. Lii 3mMiHu ceig4atb
npo iMyHOCYNPECUBHUIA BMSINB YNHHMKIB 3aXBOPIOBAHHS HA aKTUBHICTb MPUPOAHUX MEXaHI3MIB 3aXUCTY.

MopiOHi 3miHK, Ginbl BMpaXeHi, KOHCTAaTOBaHO NMpWU AochigKeHHi T- i B-KNiTMHHOT NaHoK cneungivHoro imy-
HiTETY. 30KpEMa, BNPOAOBX YCbOro nepiogy AOCNiAXeHb, KinbKicTb T-niMdoUNTIB Y KPOBiI KOPIB AOCAIAHOT rpynu
Oyna MEeHLUO, HiXX Y KOHTPOSbHIA, 0coBnMBO Ha 9-My Micsui TiNbHOCTI, Ae 3adikcOBaHO AOCTOBIPHI pi3HUU,.
AHanoriyHi 3MiHM KOHCTAaTOBaHO NPW BU3HAYeHHi B-nimdouuTis, KinbkicTb Sknx 6yna meHwoto Ha 2,8—18,9 %
BiO KOHTponto. Taki 3MiHWM cBig4aTb NPO MPUrHIYEHHS AK KNITUHHOI, Tak i rymopansHOI NaHOK iMyHHOT BianoBiai,
OCKinbku T-nimcounTn BigirpatoTb KNIOYOBY POMb y perynsauii iMyHHUX peakuin, a B-nimgounTtn 3abesneyyiotb
CUHTE3 aHTUTIN.

3aranom oTpumaHi pesynsrati nokasanu, WO PO3BUTOK EHAOTOKCMKO3Y Y TiMbHMX KOPIB CYyNPOBOLKYETHCA KOMMNIIEK-
CHMM iIMYHOCYMNPECUBHMM BrMIMBOM YCiX AOCHIIKYBaHMX NAHOK iIMYHHOI CUCTEMW. BHIKEHHS NMOKa3HWKIB yMOPasibHOI
NaHK1 NPUPOAHUX haKTOPIB IMYHITETY, NOPYLUEHHS (DYHKLIOHANbLHOT aKTMBHOCTI (haroUmTiB Ta 3MEHLLEHHS KifbKOCTI
NiMAOLMTIB € B3aEMOMOB A3aHNMM NpoLecamMu, ki MPU3BOASATH A0 BUHVKHEHHS! BTOPMHHOTO iMyHodediLmTy. VIMOBIpHO,
Taki 3MiH1 00yMOBMEHi TOKCUYHOIO A€o NPOAYKTIB EHAOMEHHO! iIHTOKCUKALLii Ha iIMYyHOKOMMETEHTHI KNITUHW Ta ryMoparnbHi
haKTopM 3aXMCTY, LLIO CMPUYUHSIE MOPYLLUEHHSA PErYNSTOPHUX MEXaHI3MIB IMYHHOI BignoBia,i.

BogHouac HeobXigHO 3ayBaxkuT, LLIO Nepiof, Ni3HbOI recTaLii xapakTepusyeTbes 4isionoriYHo iMyHOCynpecieto —
Le noB’s3aHe 3 aganTauiiHMMK NpoLecamMu OpraHiaMy MaTepi Ta HeobxigHiCTio 3abe3neyeHHsa po3BUTKY nnoaa.
Y noegHaHHi 3 eHOOTOKCMKO30M Taki 3MiHM HabyBatoTb NaTONOriYHOro XapakTepy, WO MOXe HEraTUBHO BNfMBATU
Ha nepebir oTeneHHs Ta nicnaoTenbHUA NepioA.

Knro4yoBi cnoBa: kniTMHHa Ta rymoparbHa flaHKK iMyHITETY, eHAOreHHa iHTOKCuKaLis
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Application of stress-resistant bacteria
as an approach to increasing plant tolerance
to the toxic effects of heavy metals

V. Hubaryk™, I. Sulzhych’, O. Maslovska’, S. Komplikevych’, |. Izhovska’, Y. Zaritska? S. Hnatush’

*valentyn.hubaryk@Inu.edu.ua

'Ivan Franko National University of Lviv, Lviv, Ukraine
2State Research Control Institute of Veterinary Medicinal Products and Feed Additives, Lviv, Ukraine

The use of preparations based on plant growth-promoting microorganisms (PGPMs) is a modern approach to
improving soil fertility, protecting plants from phytopathogens, and adverse environmental factors. The mechanism
of their positive influence is based on the ability to fix N,, solubilise Fe, P, Zn, and K compounds, synthesise phyto-
hormones and form compounds that increase plant tolerance to abiotic stressors. Given current challenges, including
global climate change and soil pollution, the search for PGPMs resistant to such factors is relevant. Environments with
extreme conditions are often a source of biotechnologically promising strains capable of withstanding the complex
effects of stress factors. Previously, employees of the Department of Microbiology at Ivan Franko National University
of Lviv isolated bacteria from Antarctic substrates (Bacillus sp. RT1, Pseudomonas sp. 57, Microbacterium sp. EO1,
Lysinibacillus sp. EKm8), filtrates of the Lviv solid waste landfill (Ochrobactrum sp. K3), as well as soils from mortar
shell craters (Bacillus sp. 304, Streptomyces sp. 253). The isolated bacteria were halotolerant, capable of growing over
a wide temperature range, and synthesizing phytohormones, siderophores, and exopolysaccharides.

The aim of the work was to investigate the effect of Cu,Cl,x2H,0 on biomass and Cuaccumulation in bacterial
cells isolated from environments with unfavourable conditions; to formulate a composition of stress-resistant strains
for the bacterization of wheat seeds and to characterize its impact on the growth and physiological indicators of
seedlings under the influence of Cu,Cl,x2H,0.

Bacteria were grown in Luria-Bertani (LB) medium (72 h, 28 °C, with aeration (160 rpm)). Cells were har-
vested by centrifugation (6000 rpm, 10 min), washed twice with 0.9% NaCl solution and incubated for 1 h in
Tris-HCI buffer (50 mM, pH 7.0) containing from 1 to 7 mM of Cu,Cl,x2H,0. After incubation, the bacterial cells
were centrifuged (6000 rpm, 10 min), washed with 0.9 % NaCl solution, and inoculated into LB medium without
Cu,Cl,x2H,0. After 24 h of growth, biomass was determined by the gravimetric method, and the content of Cuin
the cells was measured by atomic absorption spectrophotometry on a Zeeman Atomic Absorption Spectrometer
AA240Z Varian. To determine the growth-promoting potential, bacterial suspensions were mixed in a 1:1 ratio and
used for bacterisation of spring wheat (cv. Tybalt) seeds. The seeds were subsequently sown on Murashige and
Skoog medium containing Cu,Cl,x2H,0at a concentration 10 times higher than the maximum permissible level.
Under the influence of this metal salt concentration, the morphometric parameters and chlorophyll content of the wheat
seedlings decreased by 50—-60 %. Wheat seeds treated with 0.9 % NaCl solution and sown on medium with and without
the addition ofCu,Cl,x2H,0 served as controls. Seed germination was determined according to the DSTU 4138-2002
standard. Chlorophyll content in the leaves was determined photometrically after ethanol extraction.

The bacterial biomass accumulation depended on the concentration of the metal salt. The biomass of Strep-
tomyces sp. 253, Bacillus sp. 304, Microbacterium sp. EO1, and Lysinibacillus sp. EKmM8 decreased by 48-64 %
after incubation in buffer containing 7 mM Cu,Cl,%2H,0. During incubation in the bufferwith Cu,Cl,x2H,0, Strepto-
myces sp. 253 accumulated 72.6+2.5 mg Cu/g of cells, Bacillus sp. 304 — 86.2+3.5 mg Cu/g of cells, and Microbac-
terium sp. EO1 — 63.315.5 mg Cu/g of cells. Among the studied strains, Pseudomonas sp. 57 and Bacillus sp. RT1
were the most resistant to Cu,Cl,x2H,0O. Under the influence of 7 mM of metal salt, the biomass of these bacteria
decreased by only 15 %, even though the cells accumulated up to 110 mg Cu/g of cells.

After wheat seed bacterization with the composition of stress-resistant bacteria, the germination rate did not differ
from the control. However, a positive effect of the composition was observed on the chlorophyll content in the leaves
and the root length of wheat seedlings whose seeds were bacterized with the bacterial composition.

This study was conducted within the State Target Scientific and Technical Research Program in Antarctica for
2011-2027 and within the project “Development of an approach torestore soil fertility in soils affected by hostilities
using microbial biological preparations”, stateregistration No. 0124U000931.

Keywords: copper, Triticum aestivum, plant growth-promoting bacteria, stress-resistant bacteria
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Innovative technologies for processing raw materials of animal origin

V. T. Gushcha®, V. V. Kotvitskyi, K. M. Osipchuk
*v.gushcha1795@gmail.com

Polissya National University, Zhytomyr, Ukraine

Animal raw materials play a very important role in the production of food products. Meat, milk, eggs, fish, and
animal fats are valuable sources of proteins, vitamins, minerals, and energy. These products are essential for
human nutrition because they provide the body with important nutrients needed for growth, development, and
health. Animal raw materials are widely used in many branches of the food industry. Meat is processed into sau-
sages, canned products, and ready-to-eat meals. Milk is used to produce cheese, yogurt, butter, and other dairy
products. Eggs are important ingredients in bakery products, confectionery, sauces, and pasta. Fish and seafood
are also processed into many food products with high nutritional value [Samoychuk, 2020; Yue, 2024].

The use of animal raw materials is important not only for food production but also for the economy. Livestock
farming, poultry farming, dairy production, and fisheries create jobs and support the development of agriculture
and industry. Efficient processing of animal raw materials also helps reduce waste and increase the production
of high-quality food products. The processing of animal raw materials is an important branch of the food industry.
It includes the processing of meat, milk, eggs, fish, leather, wool, and other products of animal origin. Today, this
industry is developing rapidly due to the introduction of innovative technologies that improve product quality, in-
crease production efficiency, reduce waste, and ensure food safety.

One of the most important innovative technologies is automation. Modern enterprises use automated production
lines, robotic systems, and computer control systems. These technologies help reduce manual labor, increase the
speed of production, and improve accuracy during processing. For example, robotic equipment can be used for
cutting meat, sorting products, packaging, and labeling [Hajieva, 2023; Shuliar, 2025].

Another important innovation is the use of biotechnology. Biotechnology is widely applied in the processing of
milk, meat, and other animal products. Enzymes, probiotics, and starter cultures are used to improve the quality,
taste, and shelf life of products. In dairy production, biotechnology helps produce yogurt, cheese, kefir, and other
fermented products. In meat processing, enzymes are used to improve tenderness and texture.

Modern cooling and freezing technologies also play an important role. Rapid freezing methods help preserve
the nutritional value, taste, and quality of meat, fish, and other animal products. Shock freezing reduces the for-
mation of large ice crystals, which can damage the structure of tissues. Vacuum cooling and cryogenic freezing
are also used to extend shelf life and maintain freshness.

Packaging technologies are becoming more advanced as well. Vacuum packaging and modified atmosphere
packaging help protect products from spoilage and contamination. These technologies increase the shelf life of meat,
fish, dairy products, and ready-to-eat foods. Smart packaging is another innovation. It can include indicators that
show temperature changes, freshness, or product quality [Piercy, 2022; Alam, 2024].

Waste processing technologies are also important for sustainable development. Many enterprises now use
animal by-products to produce feed, fertilizers, biofuel, gelatin, collagen, and pharmaceuticals. This reduces environ-
mental pollution and increases economic efficiency. For example, bones can be processed into bone meal, while
fat can be used to produce biodiesel.

Digital technologies are increasingly used in the industry. Enterprises use sensors, artificial intelligence, and
the Internet of Things to monitor production processes. These technologies help control temperature, humidity,
hygiene, and product quality in real time. Digital systems also improve traceability, allowing producers to monitor
products from raw materials to final consumers [Tonkovyd, 2022; Shumeiko, 2025].

Food safety remains one of the main priorities in the processing of animal raw materials. Innovative methods
such as ultraviolet treatment, ozone treatment, and high-pressure processing help destroy harmful microorganisms
without reducing product quality. These technologies are safer and more environmentally friendly than traditional
chemical methods.

In conclusion, innovative technologies in the processing of animal raw materials are essential for the modern
food industry. They improve product quality, increase efficiency, reduce waste, and ensure food safety. The future
of this industry depends on the continued development and use of advanced technologies.

Keywords: innovation, technology, processing, animal raw materials, food products
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Frostbite of the udder and teats in cows

N. Dankevych*, V. Diskant, A. Froyuk
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Odesa State Agrarian University, Odesa, Ukraine

Frostbite of the udder and teats in cows is one of the common pathologies that occurs during the cold season as
a result of exposure to low temperatures, high humidity, and wind. Exposure of wet skin to subfreezing temperatures
may result in frostbite. Skin affected by frostbite becomes swollen and discolored and ultimately develops a leathery
texture. In severe cases, the teat skin may slough.

This problem is particularly relevant in farms with loose housing systems or insufficient protection of buildings from
cold conditions. Damage to the udder tissues leads to impaired blood circulation, the development of inflammatory
processes, pain, and a decrease in milk productivity in animals. According to a number of studies, frostbite is more
often observed in cows with well-developed udders, as well as in animals kept in conditions of high humidity and drafts
[Radostits et al., 2007]. Exposure to low temperatures causes spasms of blood vessels and deterioration of tissue
nutrition, which can lead to the development of necrotic processes [Smith, 2019]. Damage to the skin of the teats also
increases the risk of pathogenic microflora penetration and the development of mastitis [Quinn et al., 2011].

Thus, the problem of udder frostbite in cows requires special attention because it affects not only the health of
animals but also the economic performance of dairy farming.

According to the literature, frostbite of the udder in cows develops as a result of prolonged exposure to low
temperatures, especially in combination with high humidity and wind [Radostits et al., 2007]. The distal parts of the
udder and the teats are the most vulnerable because they have relatively weaker blood supply and thinner skin.
In the early stages of frostbite, paleness and coldness of the teat skin and decreased sensitivity are observed,
followed by hyperemia and tissue edema [Constable et al., 2017]. In more severe cases, cracks, ulcers, and
areas of necrosis may develop. Such changes cause significant pain and may complicate the milking process.
According to Quinn et al. (2011), damage to the skin of the teats due to frostbite significantly increases the risk of
bacterial infection and the development of mastitis. In addition, inflammatory processes may lead to decreased
milk productivity and deterioration in milk quality.

Prevention of udder frostbite includes providing proper housing conditions for animals, protecting barns from
drafts, using dry bedding, and controlling humidity levels in cowsheds [Smith, 2019]. During the cold season, it is
also recommended to use special protective ointments for the skin of the teats, which help maintain skin elasticity
and prevent damage.

Frostbite is best prevented by ensuring that teat skin is dry before allowing cows access to housing areas or
pastures during periods of temperatures <-17.8 °C (<0 °F). Care should be taken to ensure that all bedding areas
that contact teat and udder skin are thoroughly dry. Teat disinfectant products (e.g., powder teat dips and other cold
weather formulations) specifically designed for extremely cold weather are relatively successful at preventing frostbite.
Teats should be dry before the cows exit the milking facility.

Thus, modern research confirms the importance of timely prevention and early detection of udder frostbite in cows
in order to prevent complications and maintain animal productivity.

Keywords: udder frostbite, teat lesions, dairy cows, cold stress, mastitis risk
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CraTeBo-cneuudivyHi ocoonuBocTi BianoBiai Drosophila melanogaster
Ha XPOHIYHUN BNSIUB KagMiro

O. Aem’anuyk™, KO. Tporuyk, b. Bepbiwyk, M. batnsk

*oleh.demianchuk@cnu.edu.ua

Kapnatcbkuin HauioHanbHui yHiBepeuteT imeHi Bacuna Ctedanuka, M. IBaHo-®paHkiBebk, YkpaiHa

Kagmin € TOKCMYHUM MeTanoM, iKMW NoTpannsae y AOBKINNS BHACMIAOK NMPOMMUCIOBOI AiANbHOCTI, BUKOPUCTAHHS
0o6puB i cnantoBaHHA nanuea Ta 34aTHui o Gioakymynsauii. HesBaxkatoum Ha 3HaYHy KiNbKiCTb JOCTIiMKEHb, NOro
eheKT 3anmLIaTbCA HEOOCTAaTHLO BUBYEHMMM 3 TOYKU 30pY CTAaTEBUX BigMiHHOCTEN. OOHMM i3 KITFOYOBMX MEXaHi3-
MiB TOKCUYHOCTI KaaMmito € iHOYyKLiS OKCMOATUBHOTO CTPECY Yepes HaAMMLIKOBE YTBOPEHHS aKTUBHMX (DOPM KUCHIO.
Lle cynpoBogKyeTbCcs NOpyLUEHHAM (OYHKLIT MITOXOHAPIN | 3MiHAMW eHepreTMYHOro Metaborniamy, Lo MoXxe MaTtu
MOTEHUiMHI cTaTeBO-cneundivHi Hacnigkn. Y LboMy KOHTEKCTI BUKopucTtaHHa Drosophila melanogaster possonsie
e(EKTUBHO OLiHUTU B3AEMO3B’A30K MK OKCMAATMBHMM CTPECOM | METABOMNIYHUMUN NOPYLUEHHAMU 3 ypaxyBaHHAM
cTaTeBux ocobnmeBocTen.

Y pocnigkeHHi BukopuctoByBanu D. melanogaster niHii Canton S. TpyBanicTb XXUTTS MyX OLHIOBaNu Ha OpbKIMKOBO-
caxapOo3HuX cepeaoBuLLax, Lo mictunm 0 (koHTpons), 0,1, 0,25 ta 0,5 MM CdCl,. BioximidHi Ta dpizionorivHi nokasHmku
BM3Ha4anu y caMuiB i camok, ski cnoxueanu giety 3 0,25 mM kagmito npotarom 23 gHiB 3 4-4eHHOro BiKy. 3okpema
OLLiHIOBaNM MOKa3HWKM OKCUAATUBHOIO CTPECY, akTUBHICTb aHTUOKCUAAHTHOI CUCTEMU Ta NapameTpu eHepreTMYHoro
meTaboniamy.

Cawmuij, siki cnoxusanu cepenosuiia 3 0,25 MM i 0,5 MM CdCl,, manu Ha 19 % i 44 % meHLwy mediaHy TpMBanocTi
XWUTTS BigMNOBIQHO, NMOPIBHAHO 3 KOHTPOSEM. Y CaMOK 3HWXKEHHSI TPMBANoCTi XUTTs ctaHoBuino 11 %, 15 % i 52 %
npu KoHueHTpauisx 0,1 mM, 0,25 MM i 0,5 mM CdCl, BignoBigHo. [ns noganblumx gocnigpkeHb 6yrno obpaHo KoH-
ueHTpauito 0,25 MM sk Taky, WO BMKMNMKAE NOMIPHO BUpaXeHun edpekT i npuaatHa Ans MOAENoBaHHSA XPOHIYHOT
iHTOKCKKaUii npoTsrom 23 gHiB. Maca Tina y myx o0ox ctaten He 3a3HaBana 3MiH, OfHaK CTiKICTb 4O roriogyBaHHs
3HMXKYBanacs, NOPIBHAHO 3 KOHTPOILHOO rPYMot0. Y CaMOoK BUSIBNIEHO CyTTEBI METabOoNiYHi NOPYLLEHHS, NOPIBHAHO
3 KOHTPOMEM, 30KpeMa 3HWKEHHS BMICTY Tpuaumnmiueponis Ha 27 % Ta NigBWLLEHHST PIBHS BiMbHOI MMIOKO3M Ha
50 %, ToAi AK piBeHb rmikoreHy 3anuwascs ctabinsH1M B 060X cTaten. BmicT nepokcugis ninigis y Myx obox craten
OYB HWXKYMM, HXX Y KOHTPOSIbHNX OCOOMH. Y camujiB TakOX CMOCTEPIranocst 3HWKEHHsS] aKTUBHOCTI aHTMOKCUOAHTHUX
depmeHTiB: KaTtanasn — Ha 32 % i rnyTatioH-S-TpaHcdepasn — Ha 18 %.

OTpuMmaHi pesynsrati ceigyaTtb Npo A0303aNexHy TOKCUYHICTE KafMito, L0 NPOSIBMSETLCS Y 3HWKEHHI TPUBAnoCTi
XWTTS Ta CTIMKOCTI 4O ronoflyBaHHS y NnoaoBoi MyLLKW. He3Baxkatoum Ha BigCyTHICTb 3MiH Macy Tina, BUSIBMNEHI 3HKEHHS
PiBHSI TPMALMNITILEPONIB i NiABNLLEHHS KOHLIEHTPALLii [TFOKO3UM Y CaMOK BKa3yoTb Ha MOPYLLEHHSA EHEPreTUYHOTO OOMIHY.
SHWXKEHHS aKTUBHOCTI aHTUOKCUAAHTHUX (PEPMEHTIB Y CaMLiB pa3oM i3 HEOUiKyBaHUM 3MEHLLEHHSIM PiBHSI NEPOKCUAIB
ninigig MoXke CBIgYMTM NPO CKNaaHi aganTyBHI PeaKLii Ha XPOHIYHWUIA BNMB KaaMito. 3aranom, OTpUMaHi JaHi BKasytoTb
Ha HasABHICTb cTaTeBO-cneundivHMX ocobnueocTen BignoBigi D. melanogaster Ha iHTOKCUKALiO kagMiem.

Kntro4yoBi cnoBa: xnopug Kagmito, ctateBi BigMiHHOCTI, TPMBasiCTb XXUTTS, OKCUAATUBHUIA CTpecC
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BnnuB couianbHOI i30nsUil Ha TPUBOXHOMOAIOHY i AenpecuBHY NOBEAIHKY MULLIEN
3a YMOB CTaHAApPTHOI Ai€TU Ta CNOXUBaHHA anbda-keTornyrtaparty

B. . Jepkayoe®, KO. B. Cokonoscbka, T. A. Kapac, C. O. HAnaHcbka, M. M. batnsk

*derkachovvitalii@gmail.com

KapnaTtcbkuin HauioHanbHUi yHiBepeuteT imeHi Bacuns Ctedpanunka, M. IBaHo-PpaHkiBCbK, YKpaiHa

CouianbHa i3on4uis € 3Ha4YHMM BUKIMKOM A5 CydacHOro cycninbcTBa. BoHa cnpuynHsae He nuwie CunbHUn
NCUXOEMOLINHWI CTPEeC, a 1 nocTTpaBMmaTudHuin ctpecosui poanag (MTCP), wo nprM3BoguTe A0 PO3BUTKY Pi3HO-
MaHiTHMX HerpobionoriyHnx Ta meTaboniyHnx ycknagHeHb. CouianbHa genpuBauis gie 9K NOTYXXHWUIA XPOHIYHWIA
CTpecop, 3aaTHU NOpyLUYyBaT! FOMEOCTa3 OpraHiamy, NPOBOKYBATW TPMBOXHI Ta AENPECUBHI CTaHU, a TAKOX 3MiHIO-
BaTW aKTMBHICTb KITFOYOBUX (hepMEHTATUBHMX CUCTEM. 3rigHO 3 Cy4aCHUMM HayKOBUMMW AaHWMUW, TPUBamnun CTpec,
BVKITMKAHWI i30115LEI0, 3anycKae Kacka, OKMCHIOBArIbHOro CTPEeCy Ta Herpo3anarneHHs, Lo HeraTMBHO BNAIMBAE Ha
MOBENIHKOBI peakKLji Ta KOrHiTMBHI cpyHKLii. ETionoria umx cTaHiB € cknagHoto, WO 3yMOBIOE HEODXiAHICTb NOLLUYKY
edpekTMBHUX cTpaTerin dhapmakonoriyHol kopekuii. Ocobnmemn iHTepec ctaHoBUTL anbda-ketornyTtapat (AKIN) —
KIMOYOBMWIA MPOMIXKHUI NPOAYKT LMKITY TPUKApPOOHOBUX KNCIOT, SKUIA Bigirpae LeHTpanbHy porb Y KIITMHHOMY
eHepreTMyHomy MeTaboniami, CUHTE3i amiHOKMCNOT (3okpeMa rmyTamaTy Ta FAMK) Ta aHTUMoKCHaaHTHOMY 3axMCTi.
Ek3oreHHe BBegeHHSA AKIT Moxe cnyryBaty NOTY)XHUM HEMPOMNPOTEKTOPHUM (pakTOpoOM, 34aTHUM cTabinisyBatu
YHKLiO LleHTpanbHOI HepPBOBOI CUCTEMM Ta NOM’SIKLLYBATW NOBEAIHKOBUN AediLlnT, CNPUYMHEHWNA CTPECOM.

MeToto Lboro gocnigKeHHsa 6yno BU3HauMTU BB TPUBASOI CoLianbHOI i30MsLji Ha NOBEAIHKOBI peakLii caMmok
MULLIEN Ta OLHUTU HEMPOMNPOTEKTOPHUI NOTeHUjian anbda-ketornytapaTy y koHueHTpauisx 1 % 1a 2 %. Exkcnepu-
MEHT npoBegeHo Ha 48 camkax muwen niHii C57BL/6J Bikom 3—4 micaui, SKMX yTpUMyBanu y cTaHgapTHUX yMOBax
BiBapito. TBapuH Oyno po3dineHo Ha WiCTb eKcnepuMeHTanbHuX rpyn. MNepLui Tpu rpyny yTpumyBanucst ChinbHo
(no 4 muwi B kNiTui) Ta oTpumyBanu abo ctaHaapTHy gieTy, abo giety 3 gogaBaHHAM 1 % 4m 2 % AKT. IHWi Tpu
rpynu nepebysBanu B yMoBax couianbHoi izonsuii (iHavBigyansHe yTpyMaHHA) NpoTsirom 2 MicsuiB i oTpMMyBanu
aHarnoriyHi BapiaHTu pauioHy.

[1ns KOMNNEKCHOT OLiHKM MOBEAiHKOBOrO heHOTUMY HaMpPUKIHLI ekcnepuMeHTanbHoro nepiogy 6yno nposegeHo
peTenbHe TeCTyBaHHSA. PiBeHb CMOHTAHHOT TOKOMOTOPHOT aKTUBHOCTI Ta TPMBOXXHOCTI OL|iHIOBanu 3a ONOMOro
TecTy «Bigkpute nonex», peecTpyroum NpoNageHNN WNAX Ta cTpaTerito 4ocnigXXeHHa npocTopy. [1na BusaBneHHa
03HaK anarii Ta AenpecuBHoONoAibHOI NoBeaiHKM, NOB’A3aHOI 3 aHreoHieto, 3acTocoByBanu «Cnneww-tect» (Splash
Test), oe KNOYOBMMM NOKa3HMKaMM Oyrnv TpUBAriCTb Ta iIHTEHCUBHICTb FPYMIHIY MICNS HAHECEHHS B’A3KOTO PO34MHY
caxaposu Ha LepcTb TBapuH. CTaTUCTUYHMIA aHani3 OTPUMaHUX AaHuX NPOBOAMIM 32 OMOMOro ABOGaKTOPHOro
ancnepcinHoro aHanidy (ANOVA) ons ouiHkm BNnvBy chakTopa isonsuii, dpaktopa Ao3yBaHHA nNpenaparty Ta iXHboi
B3aemogii. [lna nonapHoro NOpiBHAHHSA rpyn 3actocoByBanu post-hoc TecT Thioki. Bei npouenypu nposoamnuca
3 JOTPMMaHHAM BioeTnyYHNX HopM poboTK 3 nabopaTtopHMMM TBapUHaMM.

BcraHoeneHo, Lo ABOMICAYHa coujianbHa i3onsuist y camok muen C57BL/6J npnsBoauTb 4O IMMGOKOT0 NOPYLUEHHS
NoBeaiHKOBOrO (DEHOTUIY, LLIO XapaKTepU3YETLCA NIABULLEHHAM TPMBOXHOCTI Ta PO3BUTKOM anaTtuyHUX, OENPECUBHO-
nogibHMX cTaHiB 6e3 NopyLLEHHS 3aranbHOI JIOKOMOTOPHOI doyHKLii. logaBaHHs anbda-ketornyTtapaty (AKI) sk meta-
BonivyHOro KopekTopa NPOAEMOHCTPYBAano YiTkMi 00303aNeXHUA HEMPONPOTEKTOPHUIA €PeKT, NPUYOMY KOHLEHTpaLlis
2 % BusiBUnacsa HambinbLw ePeKTUBHOK Yy HIBEMHOBAHHI HACTIAKIB XpOHiYHOro ctpecy. 3okpema, cnoxusaHHa AKI
CNpUSNo BiAHOBIEHHIO NOBEAIHKOBOI CTIVKOCTI, NiABULLYIOYM AOCAIAHMLBKY aKTUBHICTL y TecTi «Bigkpute none»
Ta 3Ha4yHO MOJOBXYOUM TPUBANICTb rPyMiHry y «Cnnew-TecTi». OTpumaHi pedynsratyi cBigyatb npo Te, wo AKT,
NiATPUMYIOYM KNITUHHUI EHEPrOoOBOMiH Ta aHTUOKCUMAAHTHUN 3aXUCT, € eDEKTUBHUM (DapMaKONOriYHUM iHCTPY-
MEHTOM Ans HerTpanisadii HeraTMBHOro BNMBY COLianbHOI AenpuBadii Ha NcMxoeMoLUinHUiA cTaH. Lle cTtBoptoe
NigrpyHTs ANg noganbLlumx AocniaXeHb NOro noTeHUiany B MikyBaHHI CTpecoBuX po3nagis — takux, sk [NTCP.

Knto4yoBi cnoBa: AKIT, cTpec, noBefiHka, couianbHa isonauia
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EdrekTMBHICTb YacTKOBOI 3aMiHU COEBOrO WWPOTY NnuuHkamu Hermetia illucens
y rogiBni dpasaHiB
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*dzhus_vladyslav@btsau.edu.ua

Binouepkiscbknin HauioHanbHWIM arpapHui yHiBepceuteT, M. bina Liepkea, Kuiscbka obn., Ykpaina

BukopurcTaHHA COEBOrO LLPOTY SIK OCHOBHOIO [XXeperna NpoTeiHy Y rofisni NTULi CynpoBOIKYETbCA 3HAYHUMU
E€KOHOMIYHUMM BUTPaTaMKN Ta 3anexHICTIO Big iMMOPTHOI CUPOBUHK. Y 3B’A3KY 3 LM, OCOBNMBOI aKTyarbHOCTI
HabyBae MoLUYyK ansTepHaTUBHUX BUCOKOBINKOBUX KOPMIB, ki 3abe3nevyBanu 6 BUCOKUI piBEHb NPOAYKTUBHOCTI
nTuui 6e3 cyTTeBOro NiaBULLEHHSA cobiBapToCTi BUPOBHMLTBA. OQHMM i3 MEPCNEKTUBHUX HANPSAMIB € BUKOPUCTaHHS
iHCekTHOI Biomacm, 3okpema NUnHOK Hermetia illucens, siki xapakTepuayoTbCa BUCOKMM BMICTOM CUMPOTO NPOTEiHY
(35-45 %), xunpy (25-35 %), HeE3aMiHHMX aMiHOKMCNOT Ta MiHepanbHUX pevoBuH [Gasco et al., 2020].

JTnumHkm H. illucens Bia3Ha4aOTECA BUCOKOK NEPETPABHICTIO NOXMBHUX PEYOBUH Ta MOXYTb €(PEKTUBHO 3aMiHIO-
BaTW TpaguLinHi 6iNkoBi KOMMOHEHTW y pauioHax NTULi 6e3 HeraTMBHOTO BMNMBY Ha MPOAYKTUBHICTL [Schiavone et al.,
2017]. 3a gaHMKM cy4acHUX AOCHiMKEHb, ONTUManbHUIN PiBEHb BKITHOYEHHS iIHCEKTHOI Biomacu 4o kombikopmy cnpusie
NigBULLIEHHIO NPUPOCTIB, MOKPaLLEHHIO KOHBePCIT KopMy Ta 36epexxeHocTi monoaHsiky [Flis et al., 2024].

MeTa pgocnimkeHHs1 — BU3HAYMTN €PEKTUBHICTb YaCTKOBOI 3aMiHM COEBOIO LLPOTY NuunHkamu H. illucens y pa-
LioHax MOMoAHsKY dpa3aHa Ta BCTAHOBUTW ONTUMarnbHUN PiBEHb X BKMHOYEHHS.

[ocniopxeHHs npoBeaeHo Ha MonoaHsKy dasaHa (Phasianus colchicus) Bikom Big, 1 oo 60 gi6. byno copmoBaHo
YoTupu rpynu ntuui no 10 roniB y KOXHIN: KOHTPONbHY Ta Tpy gocnifgHi. MonogHAK KOHTPONBLHOI Fpyny OTPUMYyBaB
CTaHOAPTHUIA KOMBIKOPM i3 BKITFOYEHHSAM COEBOTO LIPOTY. Y pauioHax gocnigHux rpyn 5, 10 Ta 15 % coesoro wpoty
3aMiHIOBanuM BUCYLLEHNMY Ta NOAPiOHEHMMM nuumHKkamun H. illucens.

MpoTarom gocnigy BpaxoByBanu XuBy Macy NTuui, cepegHbo0000Bi NpUpPOCTU, BUTPATK KOPMY Ha 1 Kr NpMpocTy
Ta 3b6epexeHicTb noronie’a. CtaTuctuyHy ob6pobKy pesynsTraTtiB MpoOBOAUITM METO4OM BapiauiiHOI CTaTUCTUKM
3 BUKOPUCTaHHAM kpuTtepito CTblogeHTa.

BcraHoBneHo, WWo YyacTkoBa 3amiHa COEBOTO LUPOTY iHCEKTHOI BioMaco NO3UTUBHO BMNMBana Ha NpodyKTUBHI
MOKa3HWKN MOMNOAHSKY padaHa. Harikpalli pesynsratu otpumaHo y rpyni, ae 10 % coesoro wpoty 6yno 3amiHeHO
nnunHkamun H. illucens. YXvBa maca ntuui y 60-0o60oBoMy BiLli nepeBuLLyBana KoHTporb Ha 7,4 %, a cepegHb0a0060Bi
npvpocTn Bynu BuwmUMn Ha 6,8 %.

Y uivi XXe rpyni BUTpaT KOpmMy Ha 1 Kr NpMpocCTy 3MeHwWwunues Ha 5,2 %, Wwo cBigunTb Npo edheKkTUBHiLle BU-
KOPUCTaHHS NOXMBHUX pevyoBUH paLioHy. OTpuMaHi pesynsraTi Y3rooKylTbCs 3 AaHUMW iHLWIMX AOCRIAHUKIB, AKi
BiA3Ha4aloTb MOKpaLLEHHSA POCTY Ta KOHBepCii kopmy npu 3amiHi 10-20 % TpaguuinHoro 6inka iHCekTHow Gio-
mMacoto [Gasco, 2020; Flis et al., 2024].

MigBULLEHHA NPOAYKTUBHOCTI, MMOBIPHO, MOB’'si3aHe 3 BUCOKOKD BiONOrYHOM0 LiiHHICTIO BiNKy NYmnHOK, 36anaHco-
BaHUM aMiHOKUCIIOTHMM CKIaZoM, a TaKOX HasiBHICTIO NaypUHOBOI KMCNOTU N XiTUHY, SIKi NO3UTUBHO BNNNBAKOTL Ha
0OMiH peyoBUH Ta (pyHKUiOHanNbHWIA cTaH TpaBHoi cuctemu [Makkar et al., 2014].

3a 3amiHn 15 % CoeBOro LIPOTY criocTepiranacs TEHAEHLIS 40 3HWKEHHS! IHTEHCMBHOCTI POCTY MOPIBHSIHO 3 rPyMoto
10 %, wo moxe ByTn HACNIAKOM HAANMULLKOBOIrO BMICTY XiTUHY Ta 3HWXEHHS NepeTpaBHOCTI OKPEMUX NMOXMBHUX
pevoBuH [Flis et al., 2024; Jézefiak et al., 2016].

36epexeHicTb MoNoaHsAKY y AocnigHux rpynax ctaHosuna 95—100 %, Toai sk y koHTponi — 90 %, Wwo cBigunTb
Npo MNO3NTUBHUIA BNSINB iIHCEKTHOI BioMacKu Ha Pe3NCTEHTHICTb OpraHiaMy Ta aganTtauiiHi MOXITMBOCTi NTUL.

YacTkoBa 3aMiHa COEBOrO LUPOTY NUUMHKaMn Hermetia illucens y pauioHax MonogHsKy dasaHa € eheKTUBHOH0.
Lle 3abe3neyye niaBULLEHHS IHTEHCUBHOCTI POCTY, NMOKPALLEHHS KOHBEPCIT kopMmy Ta 36epexeHocTi nTuui. OnTu-
MarnbHUM piBHEM BKIOYEHHS iHCeKTHOI Biomacu € 10 % Big macu kombikopmy. MNoganbLui 4ocnigKeHHsT 4OUINbHO
cnpsiMyBaTh Ha BMBYEHHSA BNNuBY H. illucens Ha mopdonoriyHi Ta GioxiMidHi NOKa3HWKM KPOBi ha3aHiB.

KnrouoBi cnoBa: Hermetia illucens, pasaH, coeBui WPOT, iHCeKkTHa Biomaca
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Bnnue iHaKTUBOBaHUX rAyTaTiOHOBUX APiXKAXKIB
Ha MmopdomMeTpUrYHI, (pisuKo-xiMiuHi Ta iHKyOaLinHi
NOKa3HUKU fiEUub Nepenenis

C. KO. Qynb™, T. A. Npyduyc?

*dulstepan@gmail.com

"JbBIBCLKUIA HALJIOHAMNBHUI YHIBEPCUTET BETEPUHAPHOT MeAULIMHM Ta BioTexHororiit imeHi C. 3. xuubkoro, M. J1bBiB, YkpaiHa
2lHcTuTyT Bionorii TBapuH HAAH, M. JbBiB, YkpaiHa

AkicTb nepenennHux sielb POPMYETLCS Nif, BNAMBOM iHTEHCUBHOCTI OBMIHHMX NMPOLIECiB B OpraHi3mi NTuLi Ta €
YYTIMBOKO A0 YMOB rogieni. 3a iHTEHCMBHOIO BMPOLLYBaHHSI HaBiTb HE3HAYHI MeTaboniyHi 3pyLleHHs Bigobpaxa-
IOTbCS HA Maci ANLS, CNiBBIAHOLLEHHI MOro CKNagoBuX Ta MILHOCTI LWKkapanynu. Y 3B’a3ky 3 LM, NePCNeKTUBHUM
€ BUKOPUCTaHHS KOPMOBUX JOOABOK APiKOXKOBOIro NMOXOMKEHHS!, 30KpEMa IHaKTMBOBAHWUX IMyTaTIOHOBUX OPDKIKIB,
SKi MOXYTb BNIMBaTU Ha nepebir 6inkoBoro Ta ninigHoro 06MmiHy i opmyBaHHSA CTPYKTYpu sruus. MNpoTe ixHs gis
Ha AKICTb NepenenuHux Aeup i iHkybauinHi NOKa3HUKN NOTPebye YTOYHEHHS.

MeToto po6oT1 Gyno BCTaHOBUTU BNMB iHAKTUBOBAHWUX MMyTaTIOHOBUX OPiKIKIB HA MOPJOMETPUYHI, (Di3nKo-
XiMiYHi Ta iHKyBaLinHi NoKa3HMKM SELb nepenenis.

JocnimpkeHHst NpoBedeHO Ha nepenenax MaHBYKYPCBKOI Mopoau, 3 AKX 3a MPUHLMIOM aHanoris coopMoBaHo
3 rpynu (n=100 ron./rpyny). MNTuua gocnigHyx rpyn oTpumMyBarna kopmoy Aobasky «EnzActive Protein Powder» y oai
0,3 % Ta 0,5 % £o komMbikopMy BNPOOOBX NPOAYKTMBHOIO nepiogy avueknaaku. Ons aHanisy Bigbupanu no 30 seub
Bi, KOXHOI rpynu. BusHauyanu macy seupb, JOBXUHY, LUMPUHY, iHAEKC hOpMU, TOBLLMHY Ta MILHICTb LUKapanynu,
Macy Ginka i )KoBTKa, MOKa3HWKM pH, a TakoX BUBOOAUMICTb.

CraTncTnyHe onpaLoBaHHA pesynbraTiB 34iNCHI0BaNM 3 BUKOPUCTaHHAM OAHO(aKTOPHOrO AUCNEPCIMHOIO aHa-
nizy ANOVA 3 nonpaskoto BoHdbeppoHi (StatPlus, AnalystSoft Inc., CLLA). Pesynstat nogaHo y BUMMsIAi cepenHix
3HayeHb Ta cTaHdapTHoro BioxuneHHs (MeanzSD). BigMiHHOCTI MK rpynaMun BBaXkanu CTaTUCTUYHO 3HaYYLLUMMM
npu P<0,05.

Y pesynbrati 4ocrnifKeHb BCTaHOBMNEHO, LU0 BBEAEHHS iHAKTUBOBAHMWX IMyTaTiOHOBUX APPKOXKIB CYNPOBOOXKYETHCS
nocnigoBHMMM 3MiHAMK NMOKA3HMKIB SIKOCTi €U i3 BUPaXXeHUM o303anexHumM edpektom. Maca sieub 3poctana Ha
5,1 % i 7,4 % BignoBiaHoO o piBHSA BBeaeHHst AobaBku (P<0,05), wo cynpoBogyKyBanocs 36inbLwLeHHsIM MacK XOBTKa
Ha 6,5 % i 13,5 % (P<0,05). Maca 6inka 3pocTtana MeHLW iHTeHcnBHO — Ha 5,0 % i 3,7 % (P<0,05), wo Bkasye Ha
nepeBaXkHE HaKOMUYEHHS MOXUBHUX PEYOBMH Y XKOBTKOBIN cbpakLii. 36inblUeHHs Macy Anusa He CynpoBO4KyBarocs
3MiHOIO 1oro hopMu: LUIMPUHA Ta iHOEKC POpMM 3anuLanmcs ctabinbHUMK, Todi sk gosxuHa anud y rpyni 0,5 % 3poc-
Tana Ha 5,7 % (P<0,05). ToBLwuHa LWKapanynu iCTOTHO He 3MiHtoBarnacs, npote ii MiLHiCTb nigsuwLyBanacs Ha 27,7 %
(P<0,05), wo BKasye Ha NOKpaLLEeHHs1 CTPYKTYPHUX BNacTMBOCTEN 6e3 3MiHU KifbKiCHUX MOKa3HUKIB.

Mokasnmkn pH Ginka 3anuwanuca ctabineHnmu, Togi 9k pH xoeTka y rpyni 0,5 % 3HuxkyBaBcs Ha 0,68 ognHuui
B Mexax gisionoriyHoi Hopmu. MNokpalleHHs MOpdONOoriYHNUX XapakTePUCTUK CYNPOBOXKYBANOCS NiABULLEHHSIM
iHKyBaUiHMX NOKa3HWKiB: BUBOAMMICTb 3pocTana 3 83 % y koHTponi 8o 85 % i 88 % y gocnigHux rpynax.

OTxe, 3ro4oByBaHHS iHAKTUBOBAHUX MMyTaTiIOHOBMX AphKAXIB 3abe3nevye NiaBULLEHHA Macy Sielb, 30iNbLUEHHS
YaCTKM XOBTKa Ta 3pOCTaHHs MiLHOCTI LWKapanynu, Lo CynpoOBOAXKYETbCA NOKPALLEHHSM iHKYBaLiHUX NOKa3HWKIB.
Hanbinbw edektmBHoto € gosa 0,5 %, sika 3abe3nevye MakcMMarnbHUA NO3UTUBHUIA eheKT 3a CyKyMnHICT0 4O-
ChigKeHUX NokasHuKIB.

KnrouyoBi cnoBa: nepenenwu, anus, ryTaTioH, ApipKOXi, )KOBTOK, 6inok
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AKicHi napameTpu cnepmu KHypiB nicnsi 3roqoByBaHHS
ninocomManbHOro KOMMJIeKCY BiTaMiHiB i IMIOKOHATY LIUHKY
3a YMOB TEeNnoBOro crpecy

l. IsaHUUBKUU™
*ivanickijivan285@gmail.com

IHcTuTyT Gionorii TBapmH HAAH, M. JbBiB, YkpaiHa

3MiHa knimaTy cynpoBOOKYETLCS EKOMNOMNYHUMM CTPecamMu, sIKi MatoTb CyTTEBUIA BNMB HA BUPOOHULTBO TBa-
PUHHMLIBKOT NpoayKuii. [ly>ke yacTo TennoBu CTpec BigobpaxaeTbes Ha doisionoriyHmx Ta GioximiuHMX npouecax
B OpraHiaMi TBapwH, SIKi BMNMBalOTbh Ha iXHIO penpoaykuito. Tennosuin CTpec CPUYNHAE 3pOCTaHHS YTBOPEHHS
aKTUBHUX (POPM KMUCHIO 3 OOHOYACHMM 3HWKEHHSIM aKTUBHOCTI aHTUOKCUOAHTHUX €H3UMIB, LLO XapakTepHO A1
OKCUAATUBHOIO CTPECY, AKUN Y NiACYMKY 3HUXKYE NOKa3HWKU BiATBOPEHHS CBUHEN. TOMY B NiTHIN nepioa 3a3snyan
crnocTepiraloTb 3HVKEHHSA PenpoayKTUBHOI (PYHKLIT Ta NOripLIEHHS SKOCTi CNepMONPOAYKLIT Y KHYPIB-NNigHWUKIB.
[na npeBeHLji Ta 3HWKEHHSA HEraTUBHOI fji TEMMOBOTO CTPECY Ha OpraHiaM CBMHEW BYEHMMW PO3pObeHo 3axoau, siKi
OXOMNMHOKOTb KOPEKLLLO TEXHOMNOMYHMX eNeMEHTIB i rogieni. HayKoBLji Ta NpakTUK1 YacTo BUKOPUCTOBYHOTb aHTMOKCUAAHTM
sIK KOPMOBI 106aBKM O51s1 HIBENOBaHHS Aii TENNOBOrO CTPecy Y KHypiB. [NpoTe nicns 3actocyBaHHs BiTaMmiHiB C, D, E, cro-
NYK LMHKY Ta ceneHy BCTaHOBMEHO HEOQHO3HaYHM BMUB Ha SKICTb criepmun kHypiB. B IHcTuTyTi Gionorii TBapuH HAAH
pO3p0o6rIEHO KOMMITEKCHY flinocoMarnbHy 4o6aBKy Anst CTUMYNSLi penpooyKTUBHOI 30aTHOCTI MiQHWKIB, Sika NPOsIBISiE
LLIMPOKI aHTUOKCUAAHTHI BNACTUBOCTI. Y KHYPIB TENMOBUIN CTPEC NPU3BOAUTL 40 OKUCHOIO NMOLLKODKEHHS Yepes BigHOCHO
BEJTMKY KiNbKICTb HEHACUYEHUX XXUPHUX KMCITOT Yy Niia3maTuyHin MembpaHi Ta HU3bKY aHTMOKCUAAHTHY 30aTHICTb
y iXHil HaCiHHIN nnasmi. Y 3B’s13Ky 3 UMM, BUHMKAE NoTpeba 3'acyBaTh BMNAMB 3rofoBYBaHHA KOMMIIEKCHOI NiNnoco-
ManbHoOi AobaBKM Ha SKICHI NnapaMeTpu cnepMu KHypiB-nMigHWKIB 3@ YMOB TENNOBOrO CTPECY.

B ekcnepumeHTi TpmBanicTio 30 Ai6 BUKOPUCTaAHO AEB’'sATh KMiHIYHO 300POBMX KHYPIB-NAIQHMKIB BiKOM 2—4 pOKM
nopia naHapac, MeTpeH i MakcTep, kMM MOZENtoBanu YMOBW TENTOBOro cTpecy: Temneparypa (25-30 °C) Ta Bo-
norictb (noHag 80 %) BNpogoBX 7 gHiB TpmBanicTio 3 rod. woaHs. Ynpogoex 30 Aid kHypamM 40 OCHOBHOTO paLioHy
JoaaBany KOMMEKCHy ninocomansHy fo6aBky, A0 ckragy skoi Bxogunu BitamiHn A, Ds, E, C 3 rntokoHaTom LMHKY
y A03i 2 Mn Ha ronosy Ha goby. [lo Ta nicnsa 3rogoByBaHHA J0OaBKM BNPOAOBXK TPbOX TWPKHIB Bibynpanu eskynsatu
MaHyanbHUM METOAOM ABidi Ha TWXAeHb. [locnigKyBany akTUBHICTb cTaTeBMX pedorieKciB i di3ionorivHi nokasHuKm
SIKOCTi eskynsTiB: 06’eM (M), KOHUEHTpaLito cnepmiiB (MH/MIT), 3aranbHy KinbKiCTb CNEPMIiB B eAKyNATi, napaMeTpu
PYXIMBOCTi CnepMiiB 3 JONOMoroto koMmm’totepHoro aHanidy (CASA), BuxusaHHs cnepmiis (%). OaepkaHi undposi
OaHi cTaTncTnyHo obpaxoByBanu y nporpami Statistica 7 3 ypaxyBaHHAM f-kpuTepito CTblogeHTa.

3rogoByBaHHs BiTamiHiB A, D3, E, C 3 rniokoHaToOM LIMHKY Y hOpMi JlinocoMarnbHOT eMyrbCii KHypaMm 3a yMOB
TENMoOBOro CTPecy CrpPUYMHUIIO CYTTEBI aKTUBHOCTI cTaTeBUX pedneKkciB i 3MiHM AKICHUX NMOKAa3HUKIB esKynSaTiB.
3okpema, KinbKicTb Cafiok Ha esikynaAT ameHwunacs Ha 27,4 % (P<0,01), 06’em esakynsaTy Ta KOHLUEHTpaLis cnep-
MIiB nig BNSIMBOM 3rofoByBaHHA KOMMEKCHOro npenapary 3binbwmnacs signosigHo Ha 13,1 1a 20,0 % (P<0,05),
LLIO NPW3BENO A0 3POCTaHHs 3aranbHOI KifbKOCTi cnepmiiB y eskynaTi Ha 54,1 % (P<0,01). KinbkicTb cnepmopo3
3 O[JHOrO esIKYNSATY MiCnsa 3roAoBYyBaHHS KOMNEKCHOT fobasku 36inbwmnnaca Ha 54,7 % (P<0,01). BogHo4ac 3a-
ranbHa pyxnuBiCTb CMepMIiB kKHypiB 3pocrna Ha 12,1 % (P<0,01) 3a ogHo4YacHOro MiABULLIEHHS BiACOTKa CnepmiiB
3 NPAMONIHINHO-NOCTYNanbHUM pyxoMm Ha 9,2 % (P<0,05). KineTnyHi nokasHuku cnepmiie (kpusoniHinHa (VCL),
cepenHs (VAP), npamoniHinHa (VSL) weuakicTb, cTyniHb niHinHocTi (LIN) Ta npsmoniHinHocTi (STR) manu Bipo-
rigHo By 3HayeHHa (P<0,01-0,001), a BuxnBaHicTb cnepmiis 3pocna Ha 17,5 % (P<0,001) nicns 3rogoByBaHHSA
KOMMneKcHoi AobaBkn B yMoBaXx TEMTOBOrO CTPECY.

Takum YMHOM, 3roaoBYBaHHS KHypaM-nnigHukam BiTamiHiB A, D;, E, C 3 rniokoHaToM LIMHKY Y dopMi ninoco-
MarbHOI eMynbCii B yMOBax TEMIOBOro CTPECY BipOrigHO NiABULLYE aKTUBHICTb cTaTteBux pediriekciB, siKiCHi na-
pamMeTpu esikynsATiB, MOKa3HUKM PYXIMBOCTI Ta BUXKMBAHHSA cTaTeBMX KNiTH. OTpuMaHi pe3ynstati gocrnigXeHb
BKa3yl0Tb Ha AOUIMNbHICTb 3rodoByBaHHA KOMMIIEKCHOI 406aBKM KHypam-MligHMKaM, WO MOXE NOKPaLLUMTL CTaTeBy
aKTUBHICTb | AKICTb €AKynATIB 3a Ail TENNOBOro CTpecy.

KnrouoBi cnoBa: kHypu, cnepma, ninocomarnbHUI KOMMNIEKC BiTaMIHIB i [MIOKOHAaTY, TEMMNOBUI CTpec
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Bnnue c¢iToreHHOI KOpMOBOI A06aBKM Ha BioxiMiYHMM romeocTa3s NOPOCAT
y nepeAaBiany4yHun nepion

1O. KeHuano*, T. pyduyc, O. Biwyp, H. bpoda

*kentsalo80@gmail.com

IHcTuTyT Gionorii TBapuH HAAH, m. JbBiB, YkpaiHa

PaHHin nocTHaTanbHWA Nepiog y NopocAT € OAHUM i3 HanBiANOBIAaNbHILLWX eTaniB OHTOreHesy, OCKiNbKn came
B LIeN Yac OpraHiaM nepexoanTb Bif NULLE MOSIOYHOIO XMBIIEHHS 40 MOCTYNOBOIO CMOXUBAHHSA NPEeCcTapTePHOro
kombikopmy. Taka nepebynoBa CynpoBOMKYETLCA 3MiHAaMM BiNKOBOro, MiniAHOro M MiHepansHOro 0OMiHy, a TakoXx
NigBULWEHHAM DYHKLiIOHANBbHOrO HAaBaHTaXXEHHS Ha NeYiHKy. BioxiMiYHi NOKa3HWKKM KPOBi € YyTNUMBMMM iHAMKATO-
pamu aganTauinHUX NPOLECIB Y MOMOAHSAKY CBUHEN.

Y cyyacHux ymoBax NPOMUCITIOBOrO CBUHAPCTBa 0COBNMBOro 3Ha4eHHs HabyBae noLyk 6e3nevyHnx KOpMoBUX
YMHHUKIB, 30aTHMX MNiATPMMATV METAbOMiIYHY CTiNKICTb MONOAHSKY 63 3acToCyBaHHsSI aHTUBIOTUKIB-CTUMYNATOPIB
pocTy. [lepCnekTMBHUM HanpsAMOM € BUKOPUCTaHHA iTOreHHMX KOpMOBKX A06aBOK, AKi MiCTATb edipHi onii Ta
POCINMHHI €KCTPAaKTU i MO3UTUBHO BMNMBAKOTh Ha TPaBMNeHHs, MIKpOBIOTy KuweyHnka Ta metaboniam. MeTow go-
cnigxeHHs Byno 3'acysaTtu BNnuB iToreHHoT KopmoBoi AobaBkn «AppetiX» y aosax 0,1 Ta 0,2 kr/T komBikopmy
Ha BioXiMiYHi NOKa3HMKN KPOBI NOPOCAT Y NiACUCHNIA MepioA.

JocnigXeHHs npoBedeHO B yMOBaxX NPOMUCNOBOro cBuHokomnnekcy MM «YepHiok» PiBHEHCLKOT o6nacTi.
Byrno cdhopmoBaHO Tpu rpynv NOPOCST: KOHTPOrbHY, gocniaHy 1 («AppetiX» 0,1 kr/T) Ta gocnigHy 2 («AppetiX» 0,2 kr/T).
KpoB ons GioximiyHoro aHanisy Bigbupanu Ha 5-, 19- Ta 33-T0 gobu xunTTA. CTaTMCTMYHY 0OpPOOKY pe3ynsTaTiB
3[iMiCHIOBanu 3a Jonomoroto t-kputepito CTelogeHTa npu piBHi 3HadywocTi P<0,05. Ha 5-ty goby XuTTs icTOTHUX
MDKrpynoBuX BigMiHHOCTEN 3a BinbLuicTio BioXiMiYHMX MoKa3HuKiB He criocTepiranu (P>0,05). Y ueli nepiog meTa-
BoniyHMI cTaTyc NOPOCAT 3HAYHOK MIPOIO BM3HAYaBCs MOITOYHUM XUBMeHHAM. Ha 19-Ty goby xutTsa nposisunacs
Jo303anexHa gis npenaparty. Y nopocsrt, ski oTpuMyBanu «AppetiX» y gosi 0,2 Kr/T, KOHUeHTpaLlisi XonecTepuHy
Oyna Hux4oK 3a KoHTponb Ha 39,2 % (P<0,05), a piBeHb cevoBnHM — Ha 25,7 % (P<0,05).

Ha 33-Tto goby »uTTs 3MiHM B6ynn HadINbL BUpaXKeHUMW. Y Opyrin 4OCHigHIA rpyni KOHUEHTpaLisi XonecTepuHy
3HM3MNacs NopiBHaHO 3 koHTporieM Ha 20,9 % (P<0,05), ceqoBnHM — Ha 47,4 % (P<0,05), aktvBHicTb ANT — Ha 19,1 %
(P<0,05), a ACT — Ha 21,4 % (P<0,05). Y rpyni 3 go3oto 0,1 Kr/T iCTOTHWX BiMIHHOCTEI 3@ XONECTEPUHOM HE BUSIBINEHO.
Bci nokasHuku 3anuwanucsa B Mexax gidionoriyHoi HopmMu.

OTxe, 3acTocyBaHHs (hiToreHHoi KopmoBoi fobaBku «AppetiX» y gosi 0,2 kr/T kombikopmy cnpuse onTumisadii
Gioximi4HOro NpoQinto KPoBi NOPOCAT Y NIACUCHUIA NepioA, L0 NPOSBISETLCS 3HMKEHHAM KOHLEHTpaLlii xonecTe-
PUHY Ta CE4YOBUHU, a TAKOX 3MEHLLEHHAM aKTUBHOCTI TpaHcamiHas. Pe3ynstati ceigyaTtb Npo nokpawleHHa MmeTa-
BoniyHMx npoueciB i cTabinizauio GyHKUIOHANbLHOIO CTaHy NEeYiHkM y nepengianyyYHuin nepiod, Wo obrpyHTOBYE
NpakTU4YHe BUKOPUCTaHHSA 000aBKM ANs NiATPUMKMA MeTaboniuHOi CTIMKOCTi MONMOAHSIKY CBUHEN.

KnrouoBi cnoBa: gitoreHHa kopmoBa fobaeka, «AppetiX», 6ioxiMiuHWIA romeocTas, MopocsTa, NiACUCHUIA Nepios,
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Ponb eTunaueraTty ik 4ONOMIKHOI pe4OBUHU Y (popMyBaHHi
c¢phapmaueBTUUYHMX BaCTUBOCTEN BEeTEPUHAPHUX Npenaparis
(Ha npuknapai cnpero «Kybason»)

M. B. KuyaH’, P. O. Bacig’, P. M. Cauyk?*

*cztvet@ukr.net

"TbBIBCLKWIA HALOHANBHUI YHIBEPCUTET BETEPUHAPHOI MeAMLIMHM Ta BioTexHomorii imeni C. 3. Ixuubkoro, M. JbBiB, YkpaiHa
2PiBHEHCbKU Aep>KaBHUI yMaHiTapHuiA yHiBepcuteT, M. PiBHe, Ykpaina

ETunauetaTt LUMPOKO 3aCTOCOBYETLCS Y hapMaLEeBTUYHIN TEXHONOTIT K OpraHiyHMN PO3YNHHMK Ta ONOMIKHA
peYoBMHa, LLO BNMBae Ha BiodhapmMaueBTUYHI XapakTepPUCTUKM Nikapcbknx 3acobie. OcobnmBy ponb BiH Bigirpae
y cknagi nikapcbknx ¢opM Ansi 30BHILLIHLOrO 3aCTOCYBaHHS, e BU3HAYa€e LWBUAKICTb BUBINbHEHHS il04NX peyo-
BVH, iX MPOHUKHEHHS Ta cTabinbHicTb npenapaty. MeTtoto po6oTun 6yno ouiHUTK porb eTunaueTaTty y opMyBaHHi
hapmaLleBTMYHMX BNAcTMBOCTEN BeETepUHapHoro npenapaty «Kybason» y dopmi cnpeto.

[ocnigpxkeHHa NnpoBOAMIM Ha OCHOBI aHani3y cknagy npenapaty «Kybason», [o Skoro BXxogaTb ObOoroT 6epe-
30BUI SIK aKTMBHA pPeYoBMHA Ta eTunaueTaT sik JONOMiDKHUIA KOMNOHEHT. OuiHoBanu isnko-ximMivHi xapakTepuc-
TUKM eTunaueTary, 30Kpema neTKiCTb, PO34MHHY 3AaTHICTb, MOKA3HUKM YNCTOTM Ta iXHiV BNIIMB HA TEXHOMOTYHI Ta
GiodhapmaLeBTUYHI BNacTMBOCTI npenapaty. KoHTponb sSiIKOCTi eTunaueraTy 34iicHioBany BignoBigHO A0 BUMOT
dapMakonemHx Ta BHYTPILLUHIX HOPMATMBHUX LOKYMEHTIB, BKMOYAOUN BU3HAYEHHS MACOBOI YaCTKM OCHOBHOI
pPeYOBUHM, BMICTY €TaHOMy Ta BOOM.

BcraHoBneHo, Wwo etunavueTar 3abesnedye edpekTMBHE PO3HYUHEHHS Ailo4OT peHOBUHM Ta (POPMYBaHHS OAHOPIAHOT
nikapcbkoi oopMun. 3aBOsKM BUCOKIA NIETKOCTI BiH CNpUSIE LBMAKOMY BUCUXAHHIO Npenapary Micrsi HAHECEHHS, LLIO €
BaXXNMBMM Ansi hopMyBaHHS 3aXMCHOI NANiBKM Ha NOBEPXHi LKipw. Lle, y cBoto Yepry, 3abe3nedye NposioHroBaHy ajto
aKTMBHOI PEYOBUHM Ta 3MEHLLIYE PU3MK KOHTaMiHaLii 00pobrieHoi ainsHk1. Kpim Toro, eTunauerar nokpallye npoHMK-
HEHHS aKTUBHOI PEYOBMHU Yy BEPXHI LWapW enigepmicy, NiaBULLYIOYN eDEKTUBHICTb NiKyBaHHS.

MokasaHo, Lo AKiCHI xapakTepuCcTuKn eTunaueTaTty (BMiCT OCHOBHOI pe4oBUHM He MeHLwe 99,5 %, H13bK1N pi-
BEHb [OMILLOK) MatoTb CyTTEBMI BMMB Ha CTabinbHICTL NpenapaTy Ta BiATBOPKOBaHICTb MOro hapmMaueBTUYHNX
BMacTMBocTeN. HasBHICTb JOMILLIOK, 30KpEMa eTaHoy Ta BOAM, MOXe BNAMBATN Ha LUBUAKICTb BUNAPOBYBaHHSA
Ta 3MiHIOBaTW PEOSOriYHi BACTUBOCTI NiKapcbKol hopmMu. TakuM YMHOM, KOHTPOSb SAKOCTi JONOMIDKHOI pe4OBMHMU
€ KPUTUYHO BaXXNMBMM e€Tanom 3abesnevyeHHs epekTUBHOCTI Ta 6e3neYHOCTi BeETepuHapHUX npenaparis.

OTxe, eTunauerar Bigirpae Kro4oBy posib y (POpMyBaHHi papMaLeBTUYHMX BNACTUBOCTEN BETEPUHAPHUX
npenaparie Ans 30BHILLHBLOrO 3aCTOCYBaHHA. Moro disnko-xiMiuHi XapakTepUCTUKN BU3HAYaIOTh TEXHOMONIYHI
napameTpu nikapcbkoi doopmu, BIOAOCTYMNHICTb aKTUBHOI PEYOBUHM Ta TepaneBTUYHY e(PekTUBHICTb Npenapary.
OTpumaHi pesynsratin MOXyTb ByTWM BUKOPUCTaHI ANs onTUMi3alii cknagy BeTepuyHapHuUX npenaparie Ta nigsu-
LLEHHS X SKOCTI.

KnrouoBi cnoBa: eTunaverar, A0NOMiKHI pe4OBUHW, BETEPUHAPHI NpenapaTtu, hapMaLleBTUYHI BNACTUBOCTI, Crpen

The Animal Biology, 2026, vol. 28, no. 2 61



XXIV BceykpaiHCbKa HayKOBO-NPaKTUUYHA KOHGEPEHLLIS MONOAMX BUEHMX 14—15 mpaeHs 2026 poky, m. /lbsis, YkpaiHa

AKTyanbHi acnekTu npodginakTmku xBopobd meaoOHOCHUX 64XKin
B YMOBax Cy4YacHoro 6axinsHuuTBa

I. A. KosaneHko*
*kovalenkoi690@gmail.com

CyMCbKuIn HaLioHanbHUIA arpapHuin yHisepcuTeT, M. Cymu, YkpaiHa

XBopobu meaoHocHUx 6axxin (Apis mellifera) cborogHi 3anULLAIOTECSA OOHIEID 3 OCHOBHMX NPUYNH BTPAT Y Omxinb-
HUUTBI. Ha npakTuui HanyacTilwe npobnemm BUHMKAOTL HE panToBO, @ MOCTYNOBO — Yepe3 HakonMYeHHs napasu-
TiB, IHPEKLi Ta NoripLeHHs1 YMOB YTPUMaHHS nacik. 3 LUX NPUYMH HaBiTb BiAHOCHO CUIbHI CIM'T MOXYTb LLBUOKO
ocnabHytn. MeToto poboTu Byno y3aranbHUTY OCHOBHI XBopobu 64N Ta nigxoam Ao ix npodinakTnkn, ski peansHo
3aCTOCOBYHOTbCS B YMOBaXx nacik.

Pobota rpyHTYeTbCS Ha KMNiHIYHUX CMOCTEPEXEHHSIX 3@ CTAHOM BAXONMUHNX CiMeRn, aHani3i yMOB X yTpUMaHHS
Ta JaHux NabopaTopHOI AiarHOCTMKM MpK NiJo3pi Ha 3axBopoBaHHS. [1poBoOAMIM OrMsiA, 30BHILLHIX O3HAK YpaXKEHHS
©0kin i po3nnoay, a Takox OLiHKY 3ararnbHOro CTaHy cimen y pisHi nepiogn ce3oHy. OTpumaHi pesynsratu y3aranb-
HioBanu 6e3 cknagHUX CTaTUCTUYHUX MOAENEN, 3 aKLEHTOM Ha NMPaKTUYHI CNOCTEPEXEHHS.

Y npoueci cnoctepexeHb HanyacTille peecTpyBanucsa Bapoos, Ho3ematos Ta bakTepianbHi XBopobu posnnoay.
Bapoos, cnpuumHeHun kniwem Varroa destructor, NposiBNsiBCS NOCTYNOBUM OCrabneHHsM CiMeRn, 3MEHLLEHHSIM Kinb-
KOCTi 60kin i nopylweHHsM po3BuTKy po3nnoay. Hosemartos, 36yaHukamu sikoro € Nosema apis Ta Nosema ceranae,
CYNMPOBOKYBABCA 3araribHUM NMPUrHIYEHHAM OOKin i 3HWKEHHSIM iX )uTTe3aaTtHocTi. Cepen GakTepianbHUX yparkeHb
HanHebe3NeYHILLMMI 3an1LIanmcst amepykaHcbkui rHuneub (Paenibacillus larvae) Ta eBponencbkuia rHuneus (Melisso-
coccus plutonius), siki MOXyYTb LUBMAKO NOLLMPIOBATUCA BCEPeaNHI Nacikv Ta TpuBanun 4ac 3bepiratmucs y Bynukax
i Ha iIHBEHTapI.

MpocpinakTnyHi 3axoam Ha NpakTULi 3BOAATLCH OO PEryNSPHOro ornsaay CiMen, NigTpMMaHHSA YUCTOTU Ha naciuj,
CBOEYACHOI 3aMiHM CTapuX CTINbHUKIB | Ae3iHdeKLiT iIHBEHTapto. BaXKnIMBMM € TaKOX KOHTPOSb 3a NOXOMKEHHSIM HOBUX
ciMel i HegonyLLeHHs 3aHeCeHHs 30yAHMKIB 3 iHLIMX rocnodapcTs. Y Garatbox BUNagKax came NpocTi CaHiTapHi 3axoam
OaloTb HaMKpaLLmMin pesynbraT i 403BONAKTb YHUKHYTU CEPMO3HMX BTPaT.

MpodpinakTrka xBopob 6axin noBnHHa 6a3yBaTUCs HA NOCTIMHOMY KOHTPONI CTaHy ciMmen | JoTpuMaHHi 6a3o-
BUX BETEPUHAPHO-CaHiITapHUX npasun. MNpakTuka nokasye, Wo CBOEYaCHI NPOCTi 3axoau € e(PEeKTUBHILLMMU, HIXK
nopanbLue fikyBaHHS BXe ypaxeHux cimein. KomnnekcHUn nigxig 4o3Bonse NigTpumyBaT cTabinbHMI CTaH nacik
i 3BMEHLLYBaTU PU3NKM NOLLUMPEHHS OCHOBHMX XBOPOD.

KnrouoBi cnoBa: Apis mellifera, npocinaktnka, Bapoos, Ho3emartos, 6a4XiNbHULTBO
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Ponb niponigoHy-2 y chopmMmyBaHHi 6i0o40CTYNHOCTI
iH’EKLIiNHUX BeTepMHapHUX npenapariB
(Ha npuknapi «Llenekcno6y»)

M. J1. KoHopamiok?, B. M. l'yH4ak’, P. M. Cauyk?*

*cztvet@ukr.net

"TbBIBCLKWIA HALOHANBHUI YHIBEPCUTET BETEPUHAPHOI MeAMLIMHM Ta BioTexHomorii imeni C. 3. Ixuubkoro, M. JbBiB, YkpaiHa
2PiBHEHCbKU Aep>KaBHUI yMaHiTapHuiA yHiBepcuteT, M. PiBHe, Ykpaina

MiponigoH-2 € NoNsSpHYM opraHiyHUM PO3YNMHHUKOM, SIKUIA LLIMPOKO 3aCTOCOBYETLCH Y (hbapMaLeBTUYHI TEXHOMOTiT
SIK AOMOMIKHA pevoBMHa Anst NiOBULLEHHST PO34YMHHOCTI Ta BIOAOCTYNHOCTI akTUBHUX (hapMaLEeBTUYHMX iHTPESIEHTIB.
3aBasiku cBOIM hi3MKO-XiMIYHUM BNACTMBOCTAM, 30KpeMa BUCOKiN TeMnepaTypi KUniHHS, rigpodinbHOCTI Ta 34aTHOCTI
YTBOPHOBATK BOAHEBI 3B’AA3KK, BiH 3abe3nevye epeKkTMBHE PO34YMHEHHST Mariopo3vMHHIMX crnionyk. MeToto pobotu Gyno
OLHMTW ponb NiponiaoHy-2 y dhopMyBaHHi 6i040CTYNHOCTI iH’eKLiNHOro BETEpMHapHOro npenaparty «Llenekcno».

[ocnigpxeHHa NpoBOAMIN Ha OCHOBI aHanisy cknagy npenaparty «Llenekcub», [o AKoro BXOAUTb LiENEKOKCMO
SIK aKTUBHA peYvyoBMHA Ta NiponiaoH-2 SIK A0NOMIKHMUIA KOMMOHEHT. OuiHoBanu ismMko-XiMivyHi XxapakTepucTUKu
niponigoHy-2, 30kpema MONSAPHICTb, PO34YMHHY 30aTHICTb, TEMNepaTypy KUMiHHA Ta MOKa3HUKM YUCTOTK, a TaKoX
TXHin BNNMB Ha hapMaKkoKiHETMYHI NapaMeTpu npenaparty. BpaxoByBanu nitepaTtypHi Ta ekcnepuMmeHTanbHi AaHi
wono 6iogoCTynHOCTI Lenekokenby nicns napeHTepanbHOro BBEAEHHS.

BcTtaHoBneHo, Lo niponigoH-2 3abe3nevye NigBULLIEHHST PO3YMHHOCTI LLENEKOKCMOY, L0 CNpUsiE OO MOBHILLIN
abcopbuii nicnsa BBeaeHHs. 3aBAAKN BUCOKIN TeMnepaTypi KUMNiHHS Ta HU3bKi NETKOCTi NiponigoH-2 dopmye cTtabinb-
He cepefoBuLLe AN Ait04OI pe4OBUMHM, WO Cnpusie nposnoHrauil i gii y TkaHnHax opraHiamy. Lle nigTBepaxyeTtbes
BMCOKUMM MOKa3HUKamm Biod0oCTyNHOCTI npenapary Ta TpuBanum nepebyBaHHAM akTUBHOI PEHOBUHM Y CUCTEMHOMY
KpoBoToui. Kpim Toro, niponigoH-2 cnpusie piBHOMipHOMY pO3MogAiny LIeNeKokeuby y TKaHMHax, Lo NigBuLLye edek-
TUBHICTb Tepanii.

MokasaHo, Lo SKICHI XapaKTepUCTUKK NIpONigoHy-2 (BUCOKMIM CTYMiHb YNCTOTU, HA3BKWIA BMICT JOMILLOK, 30KpemMa
BOSOM Ta NoBiYHMX NPOAYKTIB CUHTE3Y) MatOTb BU3HAYanbHMIN BNMB HA CTabinNbHICTb Mpenapary Ta BiATBOPIOBAHICTb
noro cpbapmMakonorivyHoi Aii. HasgBHICTb AOMILLOK MOXe 3MiHIOBATU PO34YMHHICTb aKTUBHOI PEYOBWMHU Ta BNMBaTK Ha
LUBMAKICTb 1T BUBIMbHEHHS i pO3noainy B opraHiaMi. Takum YMHOM, KOHTPOIb AKOCTI MipOnigoHY-2 € KPUTUYHO BaXKITMBUM
Ang 3abesnedyeHHsa ePeKTUBHOCTI Ta 6e3MeYHOCTI iH’ EKLiIMHUX BETEPUHApPHUX Npenaparis.

OTmxe, NiponigoH-2 Bidirpae Krno4voBy ponb Y hopMyBaHHi 6i040CTYMHOCTI iH EKLiNHUX BETEPMHAPHMX Npenaparis.
Voro chiavko-xiMiuHi BNacTMBOCTI 3a6e3neqytoTh ONTUMAarbHi YMOBU NS PO3YMHEHHS!, abcopbLii Ta MPONOHroBaHoi Aji
aKTMBHMX pevoBuH. OTpyMaHi pesynsTat MoXyTb OyTU BUKOPUCTaHI Ans onTMMisauii cknagy iH eKLiMHMX JTiKkapCbKMX
¢opM Ta NiaBULLIEHHS TX TepaneBTUYHOT e(PEKTUBHOCTI.

Knro4yoBi cnoBa: niponigoH-2, 6iogocTynHicTb, iH eKUiHI NpenapaTti, BETEpUHapHa MeanLmHa, Lienekokcno
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The effect of betaine on lipid hydroperoxides level
and indicators of the glutathione antioxidant defense system
under heat stress

B. I. Kotyk*, L. I. Ponkalo, N. O. Salyha, I. Ya. Olyinyk

*bohdan.kotuk@gmail.com

Institute of Animal Biology NAAS, Lviv, Ukraine

Heat stress is a common environmental stressor, particularly in regions with hot climates. High temperatures and
humidity can disrupt the body’s thermoregulatory mechanisms, resulting in reduced animal welfare and productivity.
These changes negatively impact the agricultural sector and economic indicators [Altan, 2003; Lin, 2006]. A key
mechanism underlying heat stress is oxidative stress, which is accompanied by an imbalance in the body’s pro- and
antioxidant status [Chauhan, 2021]. The use of antioxidants is a promising approach in preventing the negative
effects of heat stress [Van Hieu, 2022]. Betaine is a derivative of the amino acid glycine. Betaine is an effective
antioxidant and helps reduce oxidative stress in the body [Sorgun, 2023; Yang, 2025].

Therefore, the aim of our study was to investigate the effect of betaine at a dose of 150 mg/kg body weight on
the status of the glutathione antioxidant defense system in the blood of laboratory rats under heat stress.

The study was conducted on male white laboratory rats (150+5 g), divided into 3 groups of 5 animals each:
Group | (control group) — standard diet (SD) for 15 days at t = 1812 °C, ambient relative humidity, temperature-
humidity index (THI) <50.8. Group Il (heat stress) — SD for 14 days at t = 1812 °C, current relative humidity,
THI <75.2-80.1. Group lll (betaine + heat stress) — SD + 150 mg/kg betaine for 14 days at t = 18+2 °C, current
relative humidity, THI <75.2-80.1. On the 15" day, Groups Il and Il were subjected to 4 hours of heat stress at
t = 3842 °C, ambient relative humidity, THI <35.1-35.9. In the animals’ blood, the concentration of lipid hydro-
peroxides (LHP), reduced glutathione (GSH), glutathione peroxidase (GP) activity, and glutathione reductase (GR)
activity were determined. Statistical analysis was performed using ANOVA, and changes in indicators were considered
statistically significant at P<0.05.

Heat stress caused a statistically significant 172 % increase in blood LHP level in rats. We did not observe
any statistically significant changes in blood GP, GR, GSH levels in animals under heat stress. In this case, we
observed only a trend toward a decrease in GP activity and GSH content. Pretreatment with betaine contributed
to a statistically significant decrease in LHP content (by 50 %) and a statistically significant increase in GSH con-
centration (49 %) in the blood of rats under heat stress.

Thus, heat stress activates lipid peroxidation (LPO) processes in the erythrocytes of animals, which is a sign
of the development of oxidative stress. In turn, the administration of betaine at a dose of 150 mg/kg inhibits the
intensity of LPO processes by reducing LPO levels and also increases the level of the non-enzymatic antioxidant
GSH in rat erythrocytes under heat stress.

Keywords: betaine, glutathione antioxidant defense system under heat stress, heat stress
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Assessment of the interaction of nanoparticles of biogenic elements
with albumin as a safety indicator

V. Koshevoy*

*koshevoyvsevolod@gmail.com

State Biotechnological University, Kharkiv, Ukraine

The safety, biocompatibility and bioavailability of nanoparticles based on biogenic elements (BioNPs) are the basis for
their in vivo application, since the mechanisms of interaction of nanomaterials depend on the conditions of the environ-
ment in which they are located or into which they enter [Naumenko et al., 2023]. For potential biomedical applications,
a detailed understanding of the features of the interaction between nanostructures and blood proteins is a key factor,
in particular, coordination between them, electrostatic or hydrophobic interactions, steric hindrance depend on the
size, morphology, surface functionalization, BioNPs charge, as well as pH, incubation time, etc. [Ungor et al., 2022].
Albumin, a component of human and animal blood, is widely used as an excipient in many dosage forms. Albumin is
distributed throughout the body through the bloodstream, when interacting with a nanomaterial, albumin undergoes
maodification, it was found that the properties acquired by the NP-albumin complex contribute to the effective delivery
of drugs in vivo [An & Zhang, 2017]. There are also a number of studies demonstrating the possibility of assessing the
toxicity of NPs when interacting with albumin in vitro [Liu et al., 2022]. Thus, the purpose of this work was to analyze
data from modern scientific sources on the comprehensive assessment of the NP-albumin interaction to determine
their safety.

Assessing the ability of BioNPs to cause protein denaturation, primarily albumin, is a key biophysical approach for
assessing biocompatibility and toxicity. Albumin and other blood proteins are the first targets when BioNPs enter biologi-
cal fluids, and their structural changes are an indicator of potential risk. Protein denaturation is the loss of native (natural)
spatial structure without destroying the primary amino acid sequence [Solanki et al., 2021]. Upon contact with BioNPs,
proteins can lose secondary and tertiary structure, change hydrophilicity and solubility, aggregate or precipitate.
Such changes are directly related to the safety of BioNPs, because the faster and stronger they disrupt the protein
structure, the higher the likelihood of their general toxic effect [Ungor et al., 2022]. The degree of denaturation of
proteins using BSA is determined by the following spectroscopic methods: optical spectroscopy, which reflects
conformational changes; circular dichroism spectroscopy, which allows you to track the destruction of a-helices and
B-sheets; differential scanning calorimetry, which records the shift in the melting temperature of the protein; IR spec-
troscopy, which allows you to determine changes in amide bands, indicating the reorganization of the secondary
structure; turbidimetry and dynamic light scattering (DLS method) — by increasing the size of protein aggregates
during denaturation [Dasgupta et al., 2016; Rathee & Kishore, 2025].

A comprehensive assessment of changes allows you to determine the degree of denaturation and predict the
toxic effect and adverse biological effects of BioNPs, in particular, a high level of denaturation indicates the likeli-
hood of toxicity and immunogenicity of BioNPs; the presence of moderate changes — about the possible adapta-
tion of the organism to the action of BioNPs and the need to use other assessment methods, including in vivo; the
absence of denaturation or its decrease compared to the negative control — about the stabilizing effect, which indi-
cates an increase in biocompatibility during the BioNPs-albumin interaction [Wang et al., 2019; Udnoor et al., 2023].
In addition, when BioNPs enter biological environments, albumin quickly forms a protein corona, and therefore, the
nature of the structural changes in albumin serves as a marker of how BioNPs will affect the inflammatory reaction
[Mariam et al., 2016]. In general, the determination of the interaction between BSA and BioNPs has broad prospects
for application in biomedical research: firstly, as a standardized biomarker of BioNPs safety; secondly, the possibility
of using this method in comparative toxicology, which will allow classifying BioNPs by safety and biocompatibility;
thirdly, elucidation of the nature of the BioNPs-albumin interaction will allow its use as a coating for BioNPs, which
minimizes structural damage to proteins in vivo; and control over the preservation of the albumin structure is also
important for predicting interactions with drugs when using BioNPs as nanocontainers or determining their own
pharmacological activity.

Determining the nature of the BioNPs-albumin interaction is a promising tool in nanotoxicology, and the albu-
min denaturation index is a sensitive and informative method for assessing the safety of BioNPs, reflecting their
ability to change biomolecular processes, and can be a reliable criterion in preclinical studies of nanomaterials
for biomedical purposes.

Keywords: nanoparticles, toxicity, safety, protein
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NMpobnemu nigroaisni AMKMX NTaxiB y Cy4acHUX ymoBax

K. Kpemna*

*krempakatia@gmail.com
JIbBIBCbKMI HaLUiOHaNbLHUIN YHIBEpCUTET iMeHi IBaHa PpaHka, M. J1bBiB, YkpaiHa

MigrogiBnsa AMKMX NTaxiB € NOLUMPEHOI NPaKTUKOI, 0COBNMBO B 3MMOBUIA Mepiof, KON npupogHa kopmosa 6a3a
obmexeHa. BogHouac, He3Baxkatoun Ha NO3UTUBHUWIA BNMB Y BUIMSAI NATPUMKM BWKUMBAHHS OKPEMUX BMAIB, Bigno-
BiOHA AiSNbHICTb CyNPOBOMKYETHCA HU3KOK €KOMOrivYHMX Ta BionoriyHmnx pmsukie. MeToto poboTtun € npoaHanisyeaTtu
OCHOBHI Nnpobnemu nigrogieni AUKNX NTaxiB Ta OUiHUTK IXHIi BNSIMB HA EKOCUCTEMMW.

AHani3 nitepatypHux JKeper i CnocTepeXXeHHs BKa3yoTb Ha Te, L0 HEKOHTPOIbOBaHa NigroAisns npu3BoanTb
[0 3MiHW NpUPOAHOI NoBeAiHKN NTaxiB, 30KkpemMa BTpaTh HaBMYOK caMOCTIMHOro nowyky ki [Robb et al., 2008].
BcTaHoBneHo, Lo perynspHe nigrogoByBaHHS CNpUsie OPMYBaHHIO 3anexXHOCTI Bid NIOAMHN Ta 3MiHi MirpauinHmnx
npouecis [Jones, Reynolds, 2008]. Kpim Toro, BUKOPUCTaHHS1 HenpuaaTHMX KopmiB (xnib, conoHi abo obpobneHi
NpoayKTW) HeraTMBHO BMNMBAE Ha (pi3ionoriyHnMi cTaH NTaxiB i MOXe CNPOBOKYBATW 3aXBOPIOBAHHS TPaBHOI CUC-
Temu [Brittingham, Temple, 1988].

Baknneoto npobnemoto € TakoxX MiABULLEHHS PU3NKY NOLUMPEHHS iIHCpeKLIMHNX XBOPIO Yepes CKyNYeHHsT BENUKOT
KiNbKOCTi 0COOMH y Micusax nigroaieni. KoHUeHTpaLisi nTaxiB cnpusie nepegadi NaTtoreHis Ta napasuTis, L0 MOXe MaTu
Hacnigkn siK Ans AMKMX Nonynsauin, Tak i Ang gomalHboi ntudi [Lawson et al., 2012]. JooatkoBo, 3anuwikn KopmMy
MOXYTb NPMBabMOBaTU CUHAHTPOMHUX TBAPWH Ta 3MiHIOBaTK GanaHc nokanbHux ekocuctem [Fuller et al., 2008].

OTxe, nigrogisns anknx ntaxis notpebye HaykoBo 06r'pyHTOBaHOro niaxoay. ouinbHO BUKOPUCTOBYBATU
nuwe creuianisoBaHi kKOpMU, LOTPUMYBATUCA CE30HHOCTI MiArOA4IBMI Ta YHUKATN HaAMIPHOT KOHLEHTpaLii nTaxis.
PauioHanbHa opraHisauisa nigrogisni 4O3BONUTL MiHIMI3yBaTW HEraTUBHI HACNIAKM Ta CNPUATUME 30EepPEXEHH!0
Diopi3HOMaHITTA.

KnrouoBi cnoBa: avki ntaxu, nigrogiBns, eKOCUCTEMN, NMOBEAIHKA, 3aXBOPHOBAHHS
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AunHamika uymcenbHoOCTI ropobusa xaTtHboro (Passer domesticus)
Ta ropob6us nonboBoro (Passer montanus) y neakux mictax YkpaiHu
B 3umoBuM nepioa (2020-2024 pp.)

A. C. Kynpia*, B. K. )KyneHko

*anna.kuprii@Inu.edu.ua

JIbBiBCbKMI HaLiOHaNbHUIA YHiIBEPCUTET iMeHi IBaHa PpaHka, M. JTbBiB, YkpaiHa

lopo0Li — oavH 3 HAWMOLLMPEHILLMX CUHAHTPOMHUX BUAIB NTaxXiB, SKi € BXKMBAMW iHAMKATOpaMu piBHSA ypbaHi-
3auji Micbkoro cepenoBuLLa. BnpogoBx OCTaHHIX gecatunite y €Bponi CrocTepiraeTbCa TEHOEHLIS A0 CKOPOYEHHS
yncenbHOCTI ropobust xaTHboro (Passer domesticus), Tofi Sk cTaH nonynsui ropobus nonbosoro (Passer montanus)
3anULIAETbCA BIGHOCHO cTabinbHUM. [JOCnimKeHHS: SUHAMIKM YMCENbHOCTI LIMX BUAIB LO3BOMSE OLiHUTU CTaH yp6o-
€KOCUCTEM Ta JOCTYMNHICTb KOPMOBOI 6a3u y 3MMoBMIA Nepiog,.

O6nikn Bynu npoBegeHi NPoTArom YoTupbox 3um (2020—2024 pp.) y mexax mict J1bsiB, XKngauis, Yepkacu ta
KaHiB. BukoprcToBYBaBCS TOYKOBUIA MeToA obriky nTaxiB. Yac nepebyBaHHsi Ha ogHin To4ui ctaHoBmB 8—10 xB,
a MK ToYKamu cnoctepirad pyxascs 6e3 nposegeHHs obniky. 36upaHHsa gaHyx BigbyBanocs nepeBaxHo B PaHKOBI
roanHn — 3 8:00 go 12:00 npwu BigCyTHOCTI oLy, TYMaHy Y1 CUMBHOrO BITpPY.

AHani3 oTpMMaHnx AaHnX CBIOYUTb NPO 3HAYHI KONMBAHHA YMCENbHOCTI 060X BUAIB 3aneXHO Big POKY Ta nokadlji.
HanBuLLMIA Noka3HMK YnMcenbHOCTI ropobust nonboBoro (P montanus) 6yno 3adikcoBaHo y Yepkacax y ce3oH 2020/21
(noHag 600 ocobuH), Lo Moxe ByTK NoB’si3aHe 3 0COBNMBOCTAMU NOKanbHMUX KNiMaTUYHNX YMOB abo HasiBHICTIO
3HaYHUX KOPMOBMX pPecypciB y Tou pik. [MpoTe B HAaCTYMHi pokn y Yepkacax My cnoctepirany TEHAEHLi 00 Pi3Koro
3HWXEHHS KinbKOCTi 000X BUAIB.

KaHiB gemoHcTpye HanbinbL ctabinbHy guHaMmiky YMcenbHOCTI 060X BUAIB NPOTArOM YCiX YOTMPBLOX POKIB CMO-
CcTepexeHb, NpUYomy KinbkicTe P. domesticus Ta P. montanus Tam 4Yacto Oyrna NnpakTU4yHO OAHaKOBO (OnM3bKo
100-150 ocobuH koxHoro Buay). Lle moxHa noe’a3atu 3 noro reorpadivyHo-nangwadTHIMKM yMOBaMu Ta nepe-
Ba)KaHHAM BiNnoBoi 3abynoBu, sika € koMhOpTHO A51s 060X BUAIB.

Y JbBOBI 3achikCOBaHO HaMHWXKYi MOKA3HUKM YNCENBHOCTI, LLIO MOXHA MOSAICHUTU 3Ha4YHO ypbaHi3oBaHICcTiO Ta
3abynoBoto micta. OcobnmBo KpUTUYHMM cTaB ce3oH 2021/22, konu KinbkicTb nTaxie 060x BMAIB Ha 0bnikoBMX
JinsiHkax 6yna MiHiManbHOH0.

Y XKupgadesi nik uMcenbHOCTI Npunas Ha ce3oHn 2021/22 Ta 2022/23, konu P. montanus cyTTEBO NepeBaxkaB
Hag P. domesticus, xo4a OCHOBY MicTa (hOpMYy€E MPUBATHUIN CEKTOP 3i 3HAYHOIO KiNbKIiCTIO 3€NeHNX HacagKeHb.

PesynbTaTt MOHITOPMHIY BKa3ytoTb Ha 3ararnbHy TEHAEHLI0 4O 3MEHLUEHHST YNCENbHOCTI ropobLiB Yy BENTMKNX
mictax (JlbBiB, Yepkacu) NOPIBHSAHO 3 HEBENUKUMMW HAcENeHUMMN NyHKTaMmu abo Mictamu 3 GaraTumm NpUpPoaHU-
mu ocepenkamm (KaHiB). Lle cBigumMTb Npo HeratMBHUIM BNAMB Ha nonynsuito ropobuis, ocobnueo P. domesticus,
HWXYeHaBeaeHNX akTopiB:

— AediumnT MicLb ANA rHi3gyBaHHA: CyYacHi apXiTeKTypHi TPeHAM Ta yTenneHHs ctapux 6yamHkiB Npu3BoauTb
00 BTpaTh Micub, NpuaaTHUX AN rHisaieni ropodusi XxaTHbOro;

— 3HUKHEHHS KOMaXx, CMPUYMHEHE PErynsapHUM CKOLLYBAHHSM ra30HiB Ta BUKOPUCTaAHHAM NecTmuumnais (OCKinbku
ropo6uji BUrogoByOTb NTALLEHST NuLe GinkKoBo Keto, Lie YHEMOXIUBITHOE YCMiLUHE BUPOLLYBaHHSA NOTOMCTBA);

— 3MiHa KynbTypu 360py CMITTS: Nepexig Ha 3akpuTi CMITTEBI KOHTEMHEPM Ta NNAacTUKOBI NakeTn no3basuns
ropoOuiB fnerkoro AoCcTyny A0 Xap4oBuKX Bigxoais;

— 3MEHLUEHHS NOLLi NPMBATHOrO CEKTOPY: 3aMiHa nNpuBaTHUX caamb i3 ropogamm Ta CBINCLKMMN TBapUHaMm
Ha H6araTonoBepxoBy LiNbHY 3abya0BY.

OTxe, Ha nonynsuii ropobus XxaTHLOro Ta YacTKOBO ropobLA NMONMbLOBOrO HEFraTUBHO BMNIMBAKOTL CyYacHi TEH-
AeHuii ypbaHisauii, Wwo AoBoAATb HaLi AOCTiAKEHHS], pe3yrnbTaTh SKuX NepeBaXHo 36iraloTbCs 3 aHanoriYHMMm
JocnigpkeHHsaMK no Beivi €sponi. Lis npobnema e BceeBponenchbKoto Ta BUMarae Y4itkoro nnay Ai Ans 3MeHLWeHHs
HeraTMBHOrO BMNSIMBY Ha AOCAIgXKYyBaHi BUAN.

KnrouoBi cnoBa: gnHamika yncenbHoCTi, ropobeupb xaTHin (Passer domesticus), ropobeub nonboBun (Passer
montanus)
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BusaBneHHsa wrtamiB Salmonella senftenberg ta S. infantis —
npoayueHTiB ESBL, AmpC ta OXA-48-noaibHnx kapbaneHemas
y KOpMax Ans TBapuH i NTULi

H. Kypsima*

*sviryaga@gmail.com
IHcTuTyT Gionorii TBapuH HAAH, m. JbBiB, YkpaiHa

KoHTponb skocTi Ta 6e3neqHoCTi KOpMIB AN TBapyiH Ta NTULL HA KOPMOBMPOBHUYMX NignpueMcTBax YkpaiHu 3a-
NMLIAETLCS HaA3BMYaHO akTyanbHo npobnemoto. HaseHa B YkpaiHi cMcTemMa MOHITOPUHTY KOPMIB HE OXOMITHOE YCiX
pu13uKiB 3 BOKy iXHBOrO BUpoOHMUTBA [Avercheva, 2021; Chechet, 2023]. 3 6e3ne4HiCTIO KOPMIB AN TBAPWH i MTWL TICHO
noe’dA3aHa npobrnema aHTMBIOTMKOPE3NCTEHTHOCTI MIKpOOpPraHiamiB, 30KpemMa i 300HO3HUX. Yepes BuaKy aganTadlito
BakTepin 4O HECTIPUATIIMBUX YMOB AOBKINNS Y HUX BUPOBNSAIOTLECA MexaHi3mMu CTiKkocTi Ao aHTubioTukie [Coba-Males,
2023; Kuryata, 2024]. AHTUBIOTMKOPE3UCTEHTHICTL OaKTepil-koHTaMiHaHTIB KOPMIB Lue Ginblue ycknagHioe npobnemy
yepes CMPOMOXHICTb MEBHUX MiKpOOpraHiaMiB o hopMyBaHHA HabyTOoI CTIMKOCTI 40 aHTUMIKpOBHMX npenaparis.
Mpun uboMy Hebe3sneka NOCUMETLCA CMPOMOXHICTIO NepeaaYi bakTepisMn NPAMUM LUNISAXOM HabyToi aHTMBIOTUKO-
PEe3NCTEHTHOCTI iHWMM Buaam MikpoopraHiamis [Ayshpur, 2022; Oliveira, 2025].

MeToto Byrno npoBecTM MiKpoBIONOriyHi AOCHIMKEHHS 3pa3kiB KOPMIB A5t TBAPUH Ta MTUL i3 KOPMOBUPOOHUYMX Mignpu-
eMCTB YkpaiHu Ha BusiBneHHs y S. senftenberg i S. infantis HabyToi peaucTeHTHOCTI 4o beTa-nakTamis Ta kapbaneHeMis.

HocnimxeHo 487 3paskiB KopMiB 4119 TBAPUWH i NTMuj: 129 koMBikopMiB i BUCIBOK, 149 wpoTiB | Makyxu, 36 npemikciB
ToLWo. BuaineHHs Ta igeHTMdikaLito isonaTie nposoannu MoamdikoBaHM METOAOM NPSMUX MOCIBIB 3 NoAanbLUOK
ceponoriyHoto Tuniszaujeto. CKpUHIHT Ta niaTBepmpkeHHst npoaykuii ESBL-, AmpC-cepmeHTis i kapbaneHemas (OXA-
48-nopidHunx) BUKOHyBanu heHoTUNOBMMM ANCKO-andpy3inHMMKM MeTogamu BianoBiaHo Ao pekomeHnaadin EUCAST
(Breakpoint tables v. 14.0/v. 15.0, 2024-2025).

MiaTBepoxeHHs npoaykuii ESBL-depmeHTiB nposoaunm JAM KOMOIHOBaHUX OUCKIB i3 BUKOPUCTAHHSIM ANCKIB
3 Ledporakcumom (30 Mkr) i uedptasmgmmom (30 MKr) okpemo Ta y KoMbiHauii 3 knaBynaHoBoto kucnototo (20/10 mkr).
lMopiBHIOBanNM giaMeTpy 30H iHrOyBaHHsi POCTY HABKOMO AWCKIB 3 iHAVKATOPHMMM LiedhariocrnopyMHamm OKpeMo Ta KOMGIHO-
BaHUX. AKLLIO AjaMETpU 30H iHrbyBaHHSI pOCTY HABKOO KOMBIHOBAHMX AMCKIB Oy <5 MM, NOPIBHSHO 3 aHANOrM4YHMMM fja-
MeTpamu 30H 3 BigNoBIgHUMMN OKpeMUMM LiedpanocnopmHamm, npoaykuito ESBL-chepMeHTiB BBakanu nigTeepayKeHoto.

[na nigTBepmkeHHa Npoaykuii HabyTrx 6aTta-naktamasz — AmpC-thepMeHTIB 3aCTOCOBaHO ANCKO-ANMY3iiHWA Me-
TOA, NMPY KOMY 3@ YMOBM BUSIBNEHHS MOMipHOi YyTnneocTi (MY) ao uedotakcumy (5 MKr) i3 giaMeTpoM 30H iHribyBaHHS
pocty >20 MM, uedtasmammy (10 MKr) i3 giameTpom 30H iHridyBaHHSA pocTy >22 MM Ta LedokeutuHy (30 MKr) i3 gia-
METPOM 30H iHribyBaHHA pocTy >19 MM, BcTaHoBneHnx EUCAST, npogykuito BBaxanu nigTBepaXeHoto.

MigTBEpIYKEHHS NpoaYKLUiTl HabYTX kapbaneHemas (3okpema OXA-48 | OXA-48-nofibHMX hepMeHTIB) NpoBoauu
OCHOBHWM ANCKO-aNY3iNHMM METOAOM 3a BUKOPUCTaHHS iHAMKaTOpHOro meponeHemy (10 MKr) i BBaxkanu nigreep-
[PKEHOI0 32 YMOBM [jiaMeTpIB 30HU iHMOyBaHHS1 POCTY Y AOCMIOHMX LUTaMIiB carnbMoHen wono BectaHoeneHnx EUCAST
rPaHUYHUX 3HaAYeHb diamMeTPiB 30H 3aTPUMKM pocTy <28 mM. CTaTUCTUYHY 06pOBKY NPOBEAEHO 3 BUKOPUCTAHHAM
3aranbHONPUNHATUX METOAIB BapiauiiHOT Ta kopensuinHoi ctatuctuku [Hoiko, 2024].

3a pesynsratamm CKpUHIHIY Ha MMOBIpHY nNpoaykuito ESBL- Ta AmpC-depmenTis BigibpaHo 3 wramu S. infantis,
Y SIKMX giaMeTpu 30H iHribyBaHHSA pocTy Ao LedoTtakcumy Ta uedrasmgmumy 6ynu Hwkdnmm Big kputepiiB EUCAST
i BapitoBanu Big 17,2+0,4 mm (P<0,001) go 18,6+0,4 mm (P<0,05).

MinTBepmkeHHs npoaykuii AmpC-thepMeHTiB ANCKO-ANdY3iNHUM METOAOM 3 LiedhoKCUTUHOM (30 MKr) BUSIBUIO HIK-
4i Big rpaHuyHoro 3HaveHHss EUCAST (<19 MM) 30HM iHribyBaHHs y 2 wtamiB S. infantis — Big, 16,4+0,2 mm (P<0,001)
no 17,8+0,3 mm (P<0,01).

Metogom kombiHOBaHUX AMCKIB MigTBEpOXeHO npoaykuito ESBL-bepmeHTiB y BCix 3 wrtamax S. infantis: pisHnus
fiameTpiB 30H iHribyBaHHS pocTy ctaHoBuna 6,4—7,8 mm (P<0,001), wo nepesuye kputepin EUCAST (25 mm).

Mpoaykuito kapbaneHemas (3okpema OXA-48 Ta OXA-48-nogibHNX) NigTBEPMHKEHO OCHOBHUM OUCKO-ANY3iINHM
meTogom 3 meponeHemom (10 mkr) y 1 wramy S. senftenberg (17,310,3 mm, P<0,001) Ta y 2 wramiB S. infantis
(13,81£0,2 mm, P<0,05 Ta 20,2+0,2 mm, P<0,001).

OT1xe, BugineHo 16 isondatis Salmonella spp. (3,3 %), 3 H1x 13 (81,3 %) S. infantis Ta 3 (18,8 %) S. senftenberg.
Haneuwmin piBeHb koHTaMiHaLi 3adpikcoBaHo B KOMOiKopmaXx i BuciBkax. Cepen BUAINEHUX LUTaMIB MiATBEPOYKEHO NPO-
aykuito ESBL-cepmenTiB y 3 wtamie S. infantis, AmpC-cepmeHTiB — y 2 witamie S. infantis, kapbaneHemas (OXA-
48-nopibHnx) — B 1 wramy S. senftenberg Ta 2 wrtamis S. infantis.

BriepLue B YkpaiHi BusieneHo witamn S. senftenberg i S. infantis — npogyueHTn Habytux ESBL-, AmpC- Ta OXA-48-
nopibHmx kapbaneHemas y KopMax AN TBApWH i NTUL. Taki LUTaMu CTaHOBMATb 3HAYHY BionoriyHy Hebeaneky siK
NOTEHUiHE [)XEepPesio NOLWMPEHHS aHTMBIOTMKOPE3UCTEHTHOCTI B Xap4OBOMY MaHLO3i.

KnrouoBi cnoBa: Salmonella senftenberg, S. infantis, ESBL, AmpC, kap6aneHemasn OXA-48, kopmu 411 TBAPWH,
AHTUBIOTMKOPE3NCTEHTHICTD
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Bnnue ekonoriyHnx c¢pakTopiB Ha 6ioXiMi4yHI NOKa3HUKKU Ta AKICTb
MaTO4YHOro MoJiouKa 64KONMHOro

H. M. JlumeuH*
*lytvynn97 @gmail.com

IHcTuTyT Gionorii TBapmH HAAH, M. JbBiB, YkpaiHa

MaTo4yHe MONOYKO BAXKONUHE € YHIKanbHUM NPOAYKTOM pobounx 64Xin, sike Crnyrye OCHOBHUM AXXepesioM
NOXMBHUX i BIONOriYHO aKTUBHUX PEYOBUH A1151 IMYMHOK Ta MaToOK LiMx Komax. Lle yHikanbHWI 3a CBOIM CKINagom
Ta 6ioNorivYHo LiHHICTIO NPOAYKT O4XINBbHULTBA, SIKMIA MA€E LiHHI NpodinakTnyHi Ta nikyBarbHi BNAaCcTUBOCTI,
BMKOPUCTOBYETLCA Y hapmaluii, MeanumHi, kKocmeTonorii, gietonorii Towo. CborogHi y CBiTi NONynsApHICTb LbOro
NPOJYKTY HEBMUHHO 3POCTaE i 3HAXOAMTb HOBi CIEpPU 3aCTOCYBaHHSA. Y 3B’A3KY 3 LMM, AY>KEe BaXKITMBO BOMOAITU
iHbopmavuieo Npo XiMivyHMI | BioxiMiYHWIA cKkNag MaToOYHOro MoMoYka, 3HaTM ocobnMBOCTI MOro GionorivHol Aaii.
TexHOMOoriYHMIA NPoLIEC OTPMMaHHSA MaTo4YHOro Mofodka Mae OyTn nobygoBaHui Tak, Wwob HiBentoBaty abo MiHi-
Mi3yBaTW yCi €KOMOriYHi YNHHUKK, SKi MOXYTb HEFaTUBHO BMNIIMHYTM HA OO AKICTb.

MeToto Hawoi po6oTu 6yno NpoBeCTN PETPOCNEKTUBHUIA aHani3 OCTYMHOI BiTYN3HAHOI | 3apybiKHOI HAyKOBOT
niTepaTtypu i Ha OCHOBI NOr0 pe3ynbsTaTiB BU3HAYUTM KITHOHOBI €KOMNOriYHi hakTopu, AKi HalCyTTeEBILLE BNIMBAKOTb
Ha XiMiYHUI i BioXiMiYHWMIA CkNag MaToOYHOro MoroYKa O4KONMHOro, Moro BioNorivYHy akTUBHICTb, TEPMIHU Ta ONTU-
MarnbHi yMoBY 36epiraHHs TOLLO.

Y pesynbrarti NPOBEAEHMX A0CHIKEHb BCTaHOBIEHO, LLIO EKOJTONYHI hakTopy MatoTb BU3HaYarbHWUM BMvB Ha Gio-
NOriYHY aKTUBHICTb Ta AKICTb MaTOYHOIO MOJT0YKA GIKOMNMHOIO, 3MiHIOKYM 0o XiMIYHWUIA CKag, BMICT MO0 KIHOYOBUX
KOMMOHEeHTIB. My BMOKpeMnnv HanmBaroMilli eKonoriyHi pakTopu 3a ixHiM BNAMBOM Ha SIKiCTb MATOYHOIO MOFOY-
Ka, a came: 3abpygHEHHS HABKOMMULLUHLOIO CEpPeAOBULLA BaXKKUMU MeTanamMm Ta pagioHyknigamu; noTpansisHHA
00 opraHiamy 6@kin necTMuMAiB Ta iHWMX XiMiKaTiB; enekTpoMarHiTHi XBuni; BUAOBA PiIBHOMAaHITHICTb POCIWH, SKi
BXOASATb [0 CKIady KOpMOBOI 6a3u B6kin; KniMaTuyHi Ta NOrofHi akTopw; TEXHOMOTYHI YMOBW 1 0COBNMBOCTI Bia-
Bopy, KOHcepBaLlii Ta 36epiraHHss MaTO4YHOrO MOSOYKa, a TaKOX CE30HHICTb Ta reorpadpiyHe poaTallyBaHHs nacik.
3abpyoHeHHs NOBITPS, BOAW Ta I'PyHTY NPOMUCIIOBUMW BUKMAAMM, BUXIOMHMMM ra3aMu abo BHacnigok 6GomoBmx
Jin Np3BOAMTb A0 HAaKOMUYEHHS BaXKKUX METaniB Ta pagioHyKNigiB y pocrnmHax, NUokK 3 Skux 3évpatoTb 6axonu.
Lli pe4oBMHN MOXYTb NOTPANNATA B OpraHiam 64xKin i, Ak HacnigoK, y MaTo4yHe MOJSIOYKO, 3HMXKYHYM NOro SIKICTb
Ta 6e3neyvHiCTb ANA CNoXMBaAHHSA NIOAMHOW. BUkopucTaHHS necTuumaiB y CinbCbKOMY rocrofapcTsi € 0cobnmeo
CEPWO3HOI0 3arpo3oko Ansa 64xin Yepes ixH NiaBULEHY YYTNMBICTb OO HUX. 3anuLikn UnX XiMiYHUX pe4YOBMH
MOXYTb OyTW NPUCYTHI B NUIKY Ta HEKTapI, sIKi € KOPMOBO Ha3oto Ans OKiN-rogyBanbHUL, L0 3PELLTOO BMNIIMBAE
Ha CKnag CeKpeTy iXHix rinodapuHrianbHMX 3ano3 — MaTOYHOro Mosiovka. Bigomi gocnigkeHHs1, ski BKasyoThb,
LLIO BMSIMB €NEKTPOMArHiTHUX NoriB MOXe MaTu LIKIANMBUIA BNAUB Ha OOXKirn, NOTEHLUIMHO NOPYLUYIOYM iXHIO NOBe-
OiHKY Ta KOMYHiKaLito, L0 onocepeakoBaHO MoXe Bigobpasntucs Ha BUPOOHMLTBI MaTOYHOIO MosoYKa.

KopmoBa 6a3a (pocnmHHWi cknag) € 0cobnmBo BaXKnNMBMM (pakTOpoM, Ha SKuUIA NOTPIOHO 3BepTaTy NMbLHY yBary.
HapxomkeHHst 40 opraHiamy 60xxin-rogyBanbHWLL OCTaTHLOI KiNlbKOCTI NPOTEiHIB, MNinigis Ta MiHepanis 3 Nepru i HekTa-
PY € KPUTUYHO BaXXIMBMM /151 ONTUMAIrIbHOMO YTBOPEHHSI MaTOYHOMO Morioyka. barata n pisHomaHiTHa conopa cnpusie
OTPVYMaHHIO NPOAYKTY BULLOT AKOCTi. YMOBM NiaTpMMyo4oro abo iHTeHCHBHOrO Meao3bopy BrnmBatoTb Ha GionorivyHmin
noTeHLian NpogyKyBaHHS Mato4HOMo Morioyka 6opxonamu. Ce3oHHi yMOBM TakoK MatoTb Heabumske 3HaYeHHS A AKOCTi
npogykTy. KniMatnyHi ymoBMW, a came Temneparypa, BOMoriCTb MOBITPsS Ta 3aranbHi YMOBUM KNiMaTy MOXYTb BrnvBatu
Ha aKTMBHICTb OmKin, AOCTYMHICTb KOPMY Ta 3aranbHuUiA CTaH GMKOMMHOI CiM'i, Lo BNMBA€E Ha BUPOOHULITBO MaTO4YHOMO
MOSIO4Ka.

Taknm YMHOM, pe3yrkTaToM Halloi poboTH € BULLEBKA3aHUI Nepenik KITF4YOBMX EKONOriYHMX haKTopiB, ski 6e3-
rnocepeaHbo YM OrnocepeaKoBaHO BNMBAKOTL Ha BionoriyHi, dapMakonoriyHi Ta TEXHOMOriYHI MOKa3HUKM SIKOCTI
MaTOYHOrO Moroyka 6axonuHoro. BuedeHHsA came umx daktopiB byae noknageHe B OCHOBY HalIMX ManbyTHiX
eKCnepMMeHTanbHUX JOCHigKEHb.

KnrouoBi cnoBa: ekonoriyHi paktopu, 6ioximiuHi NOKa3HUKNM, MaTOYHE MOSIOYKO BmKonmMHe
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BionoriyHa aKTUBHICTb Ta NiKyBaribHi BNaCTUBOCTI MeA0BUX NIbOASAHUKIB
AK (pyHKLiOHani3oBaHMUX Xap4oBUX MPOAYKTIB

C. MaHOpukK*

*serhiuuor@gmail.com

HepxaBHuin GioTexHONOri4YHNUIA yHIBEpCUTET, M. XapkiB, YkpaiHa

Men — LiHHUIA xap4yoBWIA NPOAYKT Ta KOMMOHEHT GaraTboX Xap4oBWUX MPOAYKTIB, SKUA Mae HU3KY KOPUCHUX
BMacTMBOCTEN, 30KpEMa aHTUOKCUOAHTHY, aHTubakTepianbHy Ta npoTusananbHy gito. Taki BmacTMBoCTi 06yMoB-
NeHi yHikanbHMM XiMiYHUM CKNnagoMm, a came BMICTOM LyKpiB, hepMeHTiB, heHOoniB i hriaBoHOIAIB, SKi CnpUsaoTb
BionoriyHMm BnactmeocTam meay [Pereira et al., 2023; Machado et al., 2025]. depmeHTn (Hanpuknag, giacrasa)
noxoasiTe 3 HeKTapy abo npoaykytTbes 6mpkonamMm Nig Yyac BUPOOHMLTBA Mefy, MPoTe iXHA aKkTUBHICTb MOXxe OyTu
3MeHLleHa abo 3HuLLeHa nig Yac komepLiHoi 06pobku. deHonu Ta naBoHOIAM TaKOX NiABULLYIOTb KOPUCHI Briac-
TMBOCTI Medy, 30KpemMa aHTUOKCUAAHTHY, aHTubakTepianbHy fito Ta NpoTM3anarnbHi BnactueocTi [Tomczyk et al.,
2022; Ogwu & Izah, 2025]. CuHeprivHa g pi3HUX KOMNOHEHTIB Meay 3abe3neyvye KOMMNAEKCHWN BrMnB LibOro Ha-
TypanbHOro NpoAyKTy Ha 340poB’s NioanMHN. CTBOPEHHS hyHKLIOHaNI30BaHNX Xapy40OBKX MPOAYKTIB A5 CNOXMBaYiB
i3 MmeTaboniyHMMK po3nagamm eHAOKPUHHOT abo aBTOIMYHHOI MPUPOAM — aKTyarbHUI HanpsiM OOCHiAXeHb, cepen
SIKMX B OCTaHHi pOKM Habyrno 3Ha4YHOro MOLUMPEHHS CTBOPEHHST KOPUCHMX Xap4oBumx gobdasok [Dumitru et al., 2025].
BignosigatoTb BULLEO3HAYEHM KPUTEPISIM LIYKEPKM Ha OCHOBI Mefy Y hopMi NboasAHUKIB, aHania 6ionoriyHoi akTuBe-
HOCTI i NiKyBanbHMX BraCTMBOCTEN sikuxX OyB METOHO Liei poboTu.

Bigomo, o cupuii mea NpMpoaHO Mae HU3KY KOPUCHUX BNACTMBOCTEN, 3yMOBIIEHNX BMICTOM (DEHOMNbHUX KUC-
noT, hnaBoHOIAIB, PepMeHTIB, LYKPIiB Ta opraHiyHnx kncnot. OgHak 06pobka 1oro 3a BUCOKUX TEMMepaTyp 4acTto
Npu3BoAMTL 40 BTpaTh BionoriyHoi akTMBHOCTI Ta aKTUBHMX iHIPEAIEHTIB, @ OTXXe, 3MEHLUYE NiKyBarbHi BNacTUBOCTI
nepepobneHoro meagy [Martinotti et al., 2024]. Y pocnigxeHHax Larsen & Ahmed (2022) noka3aHo, Lo nepepobka
CMPOro Meay Ha LyKepku, 3okpema memoBi nbogaHukn (MJT), amiHuna gisnko-XiMivHi BNacTUBOCTI Medy, Lo npu-
3Bero 40 3HWXKEHHS fiacTasHoi akTUBHOCTI, ogHak 3bepiranacs 3aranbHa KOpUCTb AN 300POB’d, B TOMY YMCHi
aHTMbakTepianbHi Ta NpoT13anarnbHi BNacTUBOCTI, MOPIBHAHO 3 CMPVMM 3pa3kamu mefy. 3okpema, pepMeHTaTMBHa
aKTUBHICTb CBIKOro Mefly BUMIPIOETLCS Y BUIMAAi AiaCcTa3HOI akTUBHOCTI, SIKY Ha3MBaloTb Yncnom giactas abo DN.
BoHa 3anexuTb Big TMNy Ta NOXoMKeHHs 3paskiB Meay. [liactasza — hepMeHT, SKuin KaTtanidye posnag Kpoxmarnto Ha
ManbTo3y. AKTUBHICTb AiacTa3n 6araTokBiTKOBOro cMporo meay craHoButb 29,1+0,2 DN. Y dopmi MJ1 cratuctuuHo
[OOCTOBIPHUX 3MiH Y MeXax 3adikCoOBaHUX 3HAYeHb A1 CMPOro Medy BOHa He BUSBNSE, LUO CBigYMTb Npo 30epe-
XKEHHS LIbOro NMoKasHMKa nicns o0opobku.

Takox Mef | TbOAAHUKM Ha NOro OCHOBI MPOSIBMAOTb aHTUMIKPOOHY aKTMBHICTb, OAHUM i3 FONTOBHUX YMHHUKIB SIKOT
y cknagj meny BBaxatoTb rigporeH nepokeng (H,O,), xova geski AaHi ceigyarte, wo piseHb H,O, Ta aHTUMikpoOHa aist
3paskiB Meay He 3aBxam kopentotoTb [Royo et al., 2022; Stefanis et al., 2023]. 3a ouiHk1 aHTUMIKPOGHOIO NoTeHLjiany
MIJT, He3Ba>kaloun Ha HkYY KoHUeHTpauito H,O, y nbogsHukax, nopiBHAHO 3 CUPUM MeOOM, CyTTEBMX BiAMIHHOCTEN
BCTaHOBMNEHO He Byro, L0 NOB’A3aHO 3 HASABHICTHO IHLLNX aKTUBHUX KOMMOHEHTIB, 30KpeMa ¢riaBoHOIAIB, METUI-
rniokcany, Hu3bKoro pH i Bucokoi ocmonsapHocTi [Brudzynski & Sjaarda, 2021; Larsen & Ahmed, 2022]. Kpim Toro,
Meq Aie K npoTusananbHuiA 3acib, AKMn 3HWXKYe akTopyn TPaHCKPUNLii 3anansHuX akTopis, NPUrHiYye BUPO-
OneHHs Npo3ananbHUX LMTOKIHIB, 3MEHLLYE 3anareHHsl, 30KpemMa Nno4YepBOoHiHHS, Habpsk i 6inb [Silva et al., 2021].
Tunosi meToaw in vitro oNa BU3HaA4YEeHHHA NpoTU3ananbHOI akTUBHOCTI MeZly OXONMIOKTb AOCMIAXEHHSA BNNUBY
Meny Ha piBEeHb HITPOreH okcuay Ta BMpPOONeHHs Npo3ananbHUX LMTOKIHIB Y NPUCYTHOCTI aneprexis, SK-0T Nino-
nonicaxapuau [Ranneh et al., 2021]. Y pocnigxeHHi Larsen & Ahmed (2022) npotusananbHa akTUBHICTb CUPOro
megy Ta MJ1 6yna Bu3HaveHa iHribyBaHHsAM YyTBOPEHHS HITPOreH OKCUMAY — CUrHanbHOI MONekynu, sika bepe
y4yacTb y NporpecyBaHHi 3ananeHHsi i BUpobnseTscs iHayKoBaHMM hepMeHTOM CUHTa3n HiTporeH okcugy (iNOS).
Bigomo, wo men iHribye BUpobneHHs HiTporeH okcMay Ta NposiBrsie NpoTM3anarnbHy akTUBHICTb Yepes NpUrHiyeH-
HA LUNAXY 90epHOro hakTopy, Lo 3MeHLYe 3ananbHi hakTopu — Taki, K iHTeprerkiH-6, dakTop HEKPO3y Myxriu-
HW, unknookcureHasa-2 1a iINOS [Navaei-Alipour et al., 2021]. BeaxkaeTbcs, WO npoTnsanansHa akTUBHICTb Meay
noe’a3aHa 3 gieto doeHorniB i naBoHOIAIB, NPUYOMY CTAaTUCTUYHMX BiAMIHHOCTEW B iHrOyBaHHI CUHTE3Y HITpOreH
okeugy cvpum megom i MJI1 Takox BctaHoBneHo He Byno [Larsen & Ahmed, 2022]. OTxe, MeaoBi NbOASHUKK €
BionorivyHoO akTMBHUMM OYHKLIIOHaNI30BaHMM Xap4OBUMU NPOAYKTAMM 3 MiKyBallbHUMU BNAaCTUBOCTSAMM — aHTU-
MiKpOOHMMM Ta NpoTU3anansHUMMU.

KnrouoBi cnoBa: mef, 300poB’s, yHKUiOHani30BaHi Xxap4oBi NPoayKTH

HaykoBuii KepiBHUK — K. T. H., goueHT |. C. MintoriHa.
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Bnnue BitamiHiB E i C Ha BMicT ninigiB i ix knaciB
y NediHLUi Ta CKeneTHMX M’A3ax KypyaT-oOpounnepis

M. 6. Macrok™

*m.furmanevych@ukr.net

IHcTuTyT Gionorii TBapmH HAAH, M. JbBiB, YkpaiHa

OpHieto 3 HaMBaXKNMBILLMX NPOONEM y NTaxiBHALTBI € 3HKEHHST XKUTTE3AATHOCTI NTULL, 0COBNMBO Y paHHLOMY BiLli.
Lle nor’aA3aHo 3 iHTEHCKiKaLie BUPOOHULITBA Ta KPUTUYHMMU NEPIOAaMM MOCTHATANBHOIO ii PO3BUTKY NTULj, 0CO6-
NMBO KypyaT-6porinepis. BogHoyac ycnilHWMI po3BUTOK €T ranysi MOXXIMBMIA NULLe 32 YMOB 3abe3neyeHHst NTuLi
ycima HeOBXigHMMM eneMeHTaMu XXUBIEHHS. 3a BiACYTHOCTI OAHOIO 3 LiX KOMMOHEHTIB MOPYLUYIOTLCS NPOLIECH MeTa-
Goniamy, Lo NPU3BOAUTL A0 3HMKEHHS 3aXMCHUX MEXaHi3MiB Y NTWUj, il NPOAYKTMBHOCTI Ta SIKOCTi Npogykuii. AHani3
AaHyX niTepaTypu nokasas, Lo AodaBaHHs 6ionoriyHO akTUBHMX PEYOBUH 0 PaLioHY CirlbCbKOroCnoaapChbKoi NTuLi,
30KpemMa eceHLianbHNX BITaMiHIB, € Ha3BUYaNHO BEXXIVBMM pe3epBOM MiABULLEHHS iT NPOAYKTUBHOCTI Ta XXUTTE3AaTHOCTI.
Y UpbOMY KOHTEKCTi 0cOBnNMBOI yBaru 3acnyroBytoTb BiTamMiHn E Ta C. 3aranbHOBIiAOMUMU € aHTUOKCUAAHTHI Ta iIMYHHI
BIACTUMBOCTI UMX BiTaMiHiB. Tak, Tokodepon BOygoBYyETLCSA B KNITMHHY MEMOpPaHy i 3axuae noniHeHacuYeHi XXMpHI
Kncnotn dpocdponinigis Big Al akTMBHOrO KMCHKO. HaTtomicTe ackopbiHoBa kucnoTta 6e3nocepeaHbo HenTpanisye
CynepoKCUOHUA pagnkan 4o NepokcuMay BOAHI0, a TaKoX gornomMarae nigTpumyBaTti NEBHUI piBeHb TOKoepony.

3 ornsaay Ha ue, meta poboTn nongrana y 3'scyBaHHi BNNuBYy BiTamiHiB E Ta C y pauioHi Ha BMicT niniais i cnis-
BiJHOLLIEHHS X KNaciB y MeviHLi Ta CKENETHNX M'A3ax KypyaT-Oponnepis ynpoaoBx nepiogy ix BUPOLLYBaHHS.

HocniopkeHHst npoBoauny B ogHoMy 3 rocnogapcTs JIbBiBCbKOI 0briacTi Ha YoTMpbOX rpynax Kypyat-6ponnepis
no 100 nTaxiB y KOXHin, y nepioA 3 1- Ao 42-4060BOro BiKy. YTpUMyBanu Kypyat y NpMMILLEHHI 3 BiflbHUM OCTYNOM
00 kopMy Ta Boau. KoHTponbHa rpyna oTpuMmyBana ctaHgapTHui kombikopm (CK), 36anaHcoBaHuii 3a OCHOBHUMU
MOXVBHUMYW PEYOBMHAMM 3riQHO 3 HOpMaMu, pekoMmeHgoBaHumy ans kpocy ROSS-308. Mepwa gocnigHa rpyna nu-
Ui, kpim 3a3HaveHoro CK, otpumyBana Tokodepony auerar y kinbkocTi 0,1 r/kr kombikopmy; apyra — ackopbiHoBy
KncnoTy 3 pospaxyHky 0,25 r/kr komBikopmy; TpeTa gocnigHa rpyna Kypyat — Tokodoeporny auerar Ta ackopbiHoByY
KUCNOTY Yy 3a3Ha4yeHnx gosax. [Ans GioxiMiyHMX gocnimkeHb Oynn B3sTi 3pa3ky NeviHku i M’asiB cTerHa. Jliniam 3 umx
TKaHWH ekcTparyBanv CyMmiLLILLIO Xropodopm-MeTaHon (2:1) metogoM Ponya, X KinbKicTe BU3Ha4Yanu BaroBum MeTo-
[0M, a CriBBigHOLLEHHS OKPEMUX KIlaciB MinigiB — TOHKOLLAPOBOK XpomaTorpadpieto Ha cunikareni. OTpumaHi umdpoBi
OaHi onpavboByBanu CTaTUCTUYHO.

Pesynbratv npoBeaeHnx gocnigKeHb CBigYaTh Npo CTUMYIoBanbHUIM BNAMB BiTamiHiB E i C Ha HarpoMamkeHHs1
3aranbHUX NinigiB y ckeneTHNx M’'sa3ax Kypyat-oponnepis. Liert Bnnme OyB GinbLu BUpaXXeHU y M’A3ax Kypyar, SKUm
3rogoByBanu gobaeky BiTamiHiB E i C. BogHoyac y cTerHoBoOMy M’'s3i KypdaT nepLuoi 4OCigHOI rpyniu, NOpiBHAHO
3 KOHTPOJIbHO, 3addiKCOBaHO 3MiHM Y CMIBBIAHOLLIEHHI OKPEMMX KNnaciB Ninigis, a came 30inblUEHHS BiAHOCHOTO
BMicTy dpocdponinigis (P<0,05) i giaumnrniueponis (P<0,01) Ta 3MeHLIeHHs BinbHOro xonectepony (P<0,01) i Tpu-
auunrniueponis (P<0,05). 3a gii BitamiHy C y CTErHOBOMY M’A13i Kyp4aT KOHCTAaTOBAHO 3MEHLLEHHS BMICTY BifTbHOTO
(P<0,01) 1 edhipHo3B’s13aHOr0 xonectepony (P<0,05).

MopibHi pesynbTaT OTPMMaHi Npy SOCHIAXEHHI BMICTY 3aranbHuUX Ninigis y neviHui kypyat-6povinepis. NpoTe
y neviHui ui 3MiHM 6ynu BupaskeHi binbLue, HiX y ckeneTHUX M’a3ax. Tak, 3aranbHui BMICT NinigiB y neviHui kypyar
nepLuoi, gpyroi i TpeTboi gocnigHux rpyn 6ye, BignosigHo, B 1,4; 2,4 (P<0,001) i 2,2 (P<0,001) pasu GinbLwuni
LLIOA0 KOHTPONbHOI rpynn. HaTtomicTb BMICT cboccboninigis y neviHui kypyaT nepLuoi gocnigHoi rpynu 6ys Ha 6,9 %
(P<0,001) meHWwMI, HiX y NTULI KOHTPOMbHOI rpynu. MoaibHi 3MiHW, TiNbKKU MEHLU BUpaeHi, 3adikcoBaHO npwu
pocnigxeHHi BMicTy chocdoninigis y nediHui 6ponnepis, ski otpumysanu gobasky BitamiHy C. BogHouac y nevin-
Ui KypyaT TpeTboi AOCNIAHOI rpynu, SKi 4O OCHOBHOIO pauioHy oTpumyBanu gobaeky BiTamiHie E i C, BusiBneHo
NPOTUNEXHI 3MiHN.

MigcymoBytoumn pesynstaTn NpoBeaeHNX AOCNiAXeHb, MOXHA KOHCTATyBaTu Te, O 3ro40oBYyBaHHS KypyaTam-
Opovinepam ynpogoBx nepiogy ix BupowyBaHHSA fo6aBok BiTaMiHiB E i C cnpusie nigBULLEHHIO CMHTE3y ninigis
y IXHi NeviHui Ta BigKknageHHIO CUHTE30BaHMX NinigiB y CKeneTHux m’sasax. BogHyac wi npouecy cynpoBOaKYHTHCA
nepepos3nodisioM cniBBigHOLLIEHHSA OKpeMUX KMnaciB Ninifis B opraHax i TKaHWMHaXxX Kypyar.

KnouoBi cnoBa: neviHka, CKeNeTHi M'A3u, KypyaTta-opornepu, ninigun, BitamiHu
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TepaneBTUYHUU NOTeHUian opHiToTepanii
Yy BiAHOBMEHHi MEHTarNbHOro 340poB’s BinCbLKOBOCIY)X0O0BL,iB,
AKi 3a3Hanu nopaHeHb Nifg Yac BiHU pocii NnpoTtn YKpaiHu

I. B. Medsedesa™?*, B. I. LLlenbeiHcbkul®, A. B. lNpokonyyk’, €. BeHrxkuH?
*medvedeva.iruna@gmail.com

"lHcTuTyT ekonorii Kapnat HAH Ykpainu, m. JlbBiB
2Bipain Gionorii, 0XOpOHW NpMpoaun Ta cTanoro po3suTky XeLLyBCbKOro yHiBepcuTeTy, M. Pawis, MonbLya

MecuxonoriyHa peabiniTauis BincbkoBoCNyX60BUIB, SKi 3a3HanNM KOHTY3il, NOpaHeHb, NONOHY YK BTpaT nobpaTtu-
MiB, NOTpebye KOMMIIEKCHMX NigxodiB 3 NOegHAHHAM MEAUYHMX, NCUXOTEePaneBTUYHUX Ta CoLianbHO-€KOMOriYHMX
iHTepBeHUin. OgHMM i3 HOBITHIX HaNpPsIMiB € OpHiTOTepanis — copma ekoTepanii, ika 6a3yeTbcs Ha B3aemogii
NaNHN 3 NTaxamu Ang NoKpaLeHHs NCUXiYHOro Ta (pisnyHoro ctaHy. Meta JocnigKeHHS — OUiHWUTK ncuxoTepa-
NeBTUYHWIA NOTEHLian OpHiToTepanii y Bi4HOBMEHHI MEHTarnbHOro 300pOB’S BETEPaHIB Ta BU3HAUYUTY 1T MpakTUYHe
3Ha4YeHHA ona cuctemu peabinitauii.

HocnigpkeHHst npoBoamnu Ha 6a3i LeHTpy peabiniTauii Ans nTaxiB «BinbHi kpuna». Cxema nepenbadana y4actb
BiiCbKOBOCIYX60BLiB Yy BaraTOKOMMNOHEHTHMX EKCKYPCiSiX: 30pOBUI, aygianbHUN Ta TakTUbHUIA KOHTaKT i3 npu-
pyYyeHUMM NTaxamu, HapaTUBHa Tepanisi, NpoLec BUMYCKy NTaxiB nicns peabinitauii. logaTkoBo iHTerpysanucs
NpakTVKU rogyBaHHSA NTaxiB, OPHITONOrYHOT doTorpadii Ta MeamMTaTMBHMX NpakTuK. [ns aHanisy epekTMBHOCTI
BMKOPWCTOBYBaNN SIKiCHi MeToam (iHTEPB'l0, CMOCTEPEXEHHS) Ta KiMNbKICHI MOKa3HWKW (OLiHKa PiBHS TPUBOXHOCTI,
€MOLINHOT cTabinbHOCTI, KOTHITUBHOT akTUBaLlii).

McuxoemouiiHum edekT B3aeMogii 3 nTaxamu NposiBNSAETbCS y 6araTtoBMMIPHOMY KOMMIEKC BNIMBIB: KOTHITUB-
He po3BaHTaXeHHs 3abe3nevye NepektodeHHst yBari 3 TpaBMaTUYHNX CMOrafiB Ha NO3UTUBHI CEHCOPHI CTUMYINU;
eMOoLjiiHa perynsilisi Cnpusie 3HWKEHHIO PiBHS TPMBOXHOCTI Ta cTabinisauii HacTpoto; mindfulness-edekt opmye
ycBigomMrieHe nepebyBaHHsi B MOMEHTI, LLO NiATPUMYE BHYTPILLHIA CMOKiM; cMMBOMiYHA igeHTUdiIKaLlis Yepes oTo-
TOXXHEHHSA 3 NTaxamu, SKi Nepexnnn TpaBMm, CTBOPIOE HapaTUB «KUTTS NICNA NOPaHEHHNY; couianbHa iHTerpauis
peanisyeTbes y rpynoBUX eKCKYPCisiX, sIKi BiAKpMBaOTb NPOCTIp Ars KOMYHiKaLil Ta B3aEMHOI NiATPUMKKN; COMaTUYHWUIA
eheKT NPoABNAETLCH Y 3HVKEHHI TiNECHUX CUMMTOMIB CTPECY 3aBAAKN TaKTUNbHOMY KOHTAKTY 3 nTaxamu 1 (pisnyHin
aKTUBHOCTI; @ KOTHITUBHA aKTMBaLlisl, 3yMOBIEHA CMOCTEPEXEHHAM 3a NMOBEAIHKOIO MTaxiB, CTUMYIIOE yBary, nam'sitb
i MUCIEHHS1. EKOOCBITHIN KOMMOHEHT EKCKYPCi CPUSIB PO3LUMPEHHIO CBITOrMNSAY YYacHWKIB, opMyBaHHIO eKONOrivHOT
CBIAOMOCTI Ta BiguyTTa NPUYETHOCTI 40 MPUPOSOOXOPOHHOI AiANBHOCTI.

OpHiToTepanis € nepcnekTMBHUM HanpsiMoOM NCUXOTepaneBTUYHOI Ta coLianbHO-eKoNoriYHoi peabinitauii Be-
TepaHiB. BoHa noegHye CEHCOPHI, KOTHITUBHI Ta CUMBOSIYHI MEXaHI3MU BMANBY, CIPUSIE BiAHOBMEHHIO BHYTPILLHLOT
rapMoHii Ta iHTerpauii B umBinbHe xuTTA. [lonepeaHi pesynsratv NigTBEPAXYHOTh NPaKTUYHY 3HAYYLLICTb LIbOro
meToay. [NoganbLi gocnigXeHHs1 MatoTb ByTn cnpsiMOBaHi Ha KifbKiCHY OLLIHKY edpeKTMBHOCTI, po3pobKy cTaHaap-
TM30BaHMX NPOTOKOSIB Ta iHTerpawito opHiToTepanii y cuctemy peabinitauinHnx nporpam. Baxnmeum € Takox ii
€KOOCBITHIl NOTeHUian, WO NigCUOE KOMMNEKCHWI BMNIMB HA MEHTanbHE 340POB’S BiNCLKOBOCMY>KOOBLB.

KnouoBi cnoBa: ncuxotepanisi, BeTepaHu, peabinitauisi, opHiToTepanis
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OuiHKa ekornoriyHoro crtaHy Boau marnoi piuku PaTtu

L. Muxanesuuy®, I1. Xipiecbkuti
*darisya945@gmail.com

JbBiBCLKMI HaLiOHaNbHWIT YHIBEpCUTET BETEpUHAPHOT MeanumHm Ta GioTexHonorii iM.C. 3. Mxuubkoro, M. Jbsis, YkpaiHa

Mani pidku BigirpatoTb BaXknmBy porib Y OyHKLIOHYBaHHI NPUPOAHMX EKOCUCTEM, OCKINbKM 3a0e3nevyroTb HaaHHS
HU3KM €KOCMCTEMHMUX NOCHyr AMsi NPUPOAHOTO CEepeoBULLIA Ta MHACLKOT AiANbHOCTI. IXHS ekonoriyHa 3HadyLLicTb
NPOSBNSETLCS Y NIATPMMaHHI MexaHi3aMiB NpMpOAHOI camoperynsuii BogHMX cucteM, ctabinisadii rigpornoriyHoro
pexunmy, 36epexeHHi 6iopisHOMaHITTS.

AHani3 i ysaranbHeHHsA Cy4acHMX 4OCHiXeHb LO3BOMUIN BU3HAYUTM OCHOBHI J)Keperna aHTPOMNOreHHOro BBy
Ha eKOCUCTEMM Marnux pidoK. BCTaHOBMEHO, WO AisiNbHICTb TBAPUHHULBKUX FOCNOAAPCTB Ta CKUAAHHS CTiYHUX BOA
€ BaroMUmMu pkepenamMmm TO4KOBOro 3abpyaHeHHs. Hebeaneka 3yMOBnNeHa HasiBHICTIO y CTiYHMX BOAaX KaHLEpPOreH-
HUX | TOKCUYHMX CNOMYK, SIKi MOXYTb HEraTMBHO BMAVBATM Ha BOAHI opraHiaMu. ArpapHe BUPOBHULITBO, Nepeaycim
rany3b POCIMHHULITBA, PO3MSAAAETECA K OCHOBHE MKeperno Andy3HOro 3abpyaHeHHs BOOHMX O0'EKTiB. Y LbOMy
BMNaaKy Hebe3neuvHiCTb NoB’A3aHa 3 NOTpanisHHAM 4O BOAHOMO cepeaoBuLLia NiaBULLIEHNX KOHLEHTpaLi BioreHHMX
€ITEMEHTIB, L0 NPU3BOANTbL 40 MOPYLUEHHS KUCHEBOrO PEXUMY BOLAOWM i CTBOPHOE 3arpo3dy A51si BOAHOI B6ioTu.

MeToaonoriYHOK OCHOBOKD AOCHIMKEHHSI CTaB KOMIMMEKCHWI Niaxig A0 OLHIOBAHHSI €KOMOrYHOro CTaHy noBepXHEBUX
BOOHMX 06’exTiB. Byno 3actocoBaHoO po3po0neHnii anropuTM iHTerpanbHOro aHanidy NoKasHUKIB SKOCTi BOAMW, KU
nepenbadae BUKOPUCTAHHSA CUCTEMU IHAMKATOPHUX rpyn rigpoxiMivHMX, 6ionoriyHMX, EKONOriYHNX MOKa3HUKIB.

PesynsraTtv aHaniTu4HUX JOCHIKEHDb 3a iHAMKATOPHOHO rPYoto rigpoXiMiYHNX MOKa3HWKIB Boay pivkun PaTta 3acsiguu-
K, Lo JocnigKyBaHa BoAa HanexuTb: a) 4O rigpokapboHaTHoro kracy kansuiesoi rpynu (ClICa), rinoranmHHoro Tvny |,
i3 cepeqHiM BMICTOM KaTioHy kanbuito 33,7 mr/gm® y 2023 p. Ta 79,7 mr/am® y 2025 p.; 6) oo -l knacie sikocTi 3a nokas-
HVKaMK1 BMICTY cynbdaTisB Ta cyMapHoi MiHepanisaLii Bogu, a Takox o lI-l1l knacie skocTi 3a KoHLEeHTpaLjeto Xropuais
(y 2025 p. 2CI- ctaHoBuna 36,7 mr/gm®, y 2023 p. — 89,9 mr/gm3).

BcTaHoBneHo piBeHb canpobHOCTi pivkn PaTta. 3a nokasHMKOM MPO30pOCTi BOAA XapaKTepu3yeTbCsl K 3abpyaHeHa
i HANeXuTb A0 noni- Ta rinepcanpobHux knacis. 3a BenuynHo BioximiuHoro cnoxmnsaHHsA kucHio (BCKs) pivkosa
BOZa BigHeceHa 4o nonicanpobHOro Knacy, LWo CBig4YMTb NPO 3HAYHMIA PiBEHb OpraHiyHOro 3abpyaHeHHs.

BusHayveHo iHamkaTopy TpodivHOro CTaHy BoAoMMM. [10 HUX HanexaTtb MakpodiTh: KyLUMP HaniB3aHypeHUA, PAECHUK
ApidHONMCTUI | rpebiHYacTuin, BOASHWI ropix NiaBatoumi, pscka Mana Ta 04epeT 3BUYaiHN. 3a HasiBHICTIO 3a3Ha4YEHMX
MaKpOoQiTiB-iHAMKaTOPIB TPOIHHMIA CTaTyC PiHKM OLIHEHO B MeXax Bif Me30TpodHOro 40 eBTPOHOrO, LLO BiAnosiaae
PiBHIO 3a0pyAHEHHS Big NOMIPHOrO 40 3HAYHOrO.

3a iHOUKaTOPHOI rPYNoK TOKCMYHOCTI BOOHOTO CEPEfOBUILLA, LLIO OXOMITIOE NMOKAa3HWKN BMICTY BaXKKMX MeTaniB
(Cu, Zn, Pb, Cd, Fe), nepeBnieHHA hakTUYHUX KOHLIEHTpaLi BiGHOCHO HOPMAaTUBHUX 3HAYEHb HE BCTAHOBIEHO.
Lle gano nigcraeu BigHecTn Boay pivku o | knacy 3 1 kaTeropieto sKoCTi.

HocnigpkeHHs iHgukaTopHol rpynu 6ioreHHoro 3abpyaHeHHs Nokasano, WO 3a KOHUEHTpaUieto HITPUTHOro asoTy
(0,006-0,306 mr N/am®y 2023 p. Ta 0,006—-0,051 mr N/gm® y 2024 p.) Boga Bignosigae 3—5 knacam sIKOCTi, WO
CBig4YMTb NpO il 0BMexeHy NpuaaTHICTb AN PyHKUIOHYBaHHA BOOHOI ekocucTeMu. 3a BMICTOM aMOHIMHOTO a3oTy
(1,00-1,42 mr N/am® y 2023 poui Ta 0,90—4,57 mr N/gm® y 2025 p. npu HopmaTtnBHOMY 3HadeHHi 1,55 mr N/gm®) Boga
XapakTepusyeTbCs gk npuaaTtHa AN pekpeauinHoro Ta rocnogapcbko-nobyToBOro BUKOPUCTaHHSA, OOHaK 3a Nokas-
HUKaMK s NMMTHOrO BOA4OMNOCTa4YaHHA Ta (OyHKLIOHYBaHHSI BOAHMX EKOCUCTEM ii SKiCTb Bignosigae 3—4 knacam,
a nogekyam 4-5 knacam. KoHueHTpauii docdopHux cnonyk (0,062—0,196 mr P/gm® y 2023 p. ta 0,333-0,597 mr
P/am® y 2025 p.) cBiguaTb Npo oOMeXeHy NpuaaTHICTL BOAM ANl MNiATPMMaHHS €KONOriYHOI piBHOBArn BOAHOI
ekocuctemn: y 2023 p. BoHa Bignosigana 2—3 knacam skocTi, a 'y 2025 p. — 5 knacy.

3anponoHoBaHWn anropuTM OLLIHIOBaHHS €KOIOoriYHOro cTaHy pivykvu Pata go3sonve cuctemaTnsyBatu iHOMKa-
TOPHI rPynuM NOKa3HUKIB, L0 XapaKTepu3yoTb SKiCTb BoauW. [Jo HMX BigHECEHO: TigpoximidHi nokasHukm (Ca*, Mg,
Na*, K*, HCOj;", CI-, SO4*, cyxun 3anunwok, pH), Ski gatoTb 3MOTy OLiHUTW BMICT OCHOBHMX iOHIB; MOKAa3HMKN TOK-
cuyHOoCTI ang BogHoi 6iotn (Cu, Zn, Pb, Cd, Fe), Wo xapakTepmsyoTb piBEHb €KONOriYHOi 6e3ne4yHOCTi BOOHOMo
cepenoBuLLa; iHOMKaToOpK canpoBHOCTI BOAONMM (po3irHeHnn knceHb, BCKs, nposopicTs), siki BinobpaxatoTb CTyniHb
OpraHivyHoro 3abpyagHeHHs Ta Knac canpobHOCTI; GionorivHi NoKasHMKM 3a MakpodiTaMu-iHagukaTtopamu, LLIO BUKOPUC-
TOBYHOTbCS 4119 BU3HAYEHHS1 TPOIYHOIO CTaTyCy Pivkn; @ TaKOX MOKa3HWKM BioreHHOro 3abpyaAHEHHS, 3a JONOMOroH
SIKMX BCTAHOBITHETLCA TUM MEPEBAXAOHOro aHTPOMOreHHOro BMMBY (TOYKOBUI abo Andy3HWIA, i3 JOMiIHYBaAHHAM
¢0CcOpPHOro YM a30THOIO HABaHTAXKEHHS) Ta OLHIETLCSA MOTEHLUINHWA BOAHWUIA OedilMnT i AOCTYMHICTb BOOHUX
pecypciB Ans pisHUX BUAiB BOOOKOPUCTYBaHHS.

KntouoBi cnoBa: ekonoridHui ctaH, Mani pivku, Pata
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OuiHKa cnHTe3y BiTaMiHiB wutamom Enterococcus sp. SB12

B. MywuHcbeka™, M. ®ypmak? P. Ocmanie® O. LImaneHko*®, B. Cupeamka?’
*arillenmeril@gmail.com

"[HcTuTyT Gionorii TBapuH HAAH, M. JTbBiB, YkpaiHa

2[1bBiBCbKMI HaLiOHaNbHUI YHIBEpCUTET iMeHi IBaHa PpaHka, M. J1bBiB, YkpaiHa

3[lep>xaBHWUIA HAyKOBO-AOCHIAHWNIA KOHTPOMNBHUIA IHCTUTYT BETEPMHAPHUX NpenapariB Ta kKopMoBKx AobaBok, M. JTbBiB, YkpaiHa
4[IbBIBCBKMI1 HALIIOHAMBHNIA YHIBEPCUTET BETEPUHAPHOT MeAMLIMHM Ta BioTexHonoril iMeHi C. 3. Ixuubkoro, M. JTbBiB, YkpaiHa
5[IbBIBCbKUI AepXaBHUI yHIBEPCUTET Be3neku XUTTEAIANbHOCTI, M. JTbBiB, YkpaiHa

MonouyHokucni 6akTepii — Le reTeporeHHa rpyna MikpoopraHiamis, NOLUMPEHUX Y Xap4yoBUX NPOAYKTaX i OpraHiami
NOOVHK, SIKi BiGOMi CBOIMW TEXHOIOMNYHMMM Ta NPOBIOTMYHMMK BRacTnBocTAMKU. OKpeMi LITaMu 30aTHI CUHTE3yBaTh
1 Hakonn4yBaTK BioNOriYHO aKTUBHI CMOMYKKM, 30KpeEMa BiTaMiHK, LLO HanexaTb 40 HyTpuueBTukiB [LeBlanc et al., 2011].
Cepegn Hux Enterococcus faecium — noLMpeHnii NPEACTaBHUK MOMOYHOKUCTIMX BaKTepiin KULLIEYHMKA CCaBLiB, KN
XapaKTepuayeTbCs CTIMKICTIO A0 PiI3HUX YNHHMKIB i 30aTHICTIO 40 CUHTE3Y BiOaKTMBHMX CMONYK, L0 3yMOBIIOE AOr0
noteHuian gk npobiotuka [Liu et al., 2021; Liu et al., 2022]. CuHTe3 BiTaMiHiB € BaXXMBOKO (DYHKLIOHANBHOK Xapak-
TEPUCTMKOI MPOBIOTUYHMX GakTepil, OCKINbKM BOHM CNIPUSIFOTE MOZYISILLi KMLWKOBOI MIKpOBIOTU, MOKpaLLEHHI0 MeTa-
Boniamy Ta NigBULLEHHIO iIMyHHOTO 3axmcTy [Indira et al., 2019]. Y 38’a3Ky 3 LM, BUKOPUCTaHHS Takux MiKpOOpraHiamis
PO3MSAAAETLCS SIK MPUPOAHA M EKOHOMIYHO JOLNbHA anbTepHaTvBa XiMiYHOMY 30aradeHHI0 NPOAyKTIB, LU0 MigBuULLYE
TXHIO Xap4oBy UiHHICTb | 6e3neYHiCTb.

3 ornagy Ha BuLLE3a3HayYeHe, HaLLoK MeTor Byno gocnianTu 3gaTtHICcTb WwTtamy Enterococcus sp. SB12, Buai-
NEHOro 3 0BeYOi KapnaTcbkol 6puH3K, CUHTE3YBaTK BiTaMiHU Ta BU3HAYUTU IXHIiM SKICHWMI Ta KiNbKICHWIA cknag,.

OuiHKy cuHTesy BiTamiHiB WTamom SB12 nposogunu metogom BEPX-MC. [Ins KynsTnByBaHHs witamy SB12 Bu-
kopucToByBanu cepegosuile MRS, sike 3abe3nevuye onTMMarnbHWN PICT Ta HAKONUYEHHS BiTaMiHONOAIGHMX CMOMyK.
Biomacy 6akTepini (~1 r) cycneHgysanu B 10 mn 0,044 M docdpaTtHoro Oydepa Ta cTpyLuyBanu npotarom 15 xB.
Micns ueHTpudyrysaHHs (3500 06/xB, 10 xB.) ANA NoganblWOro aHanisy Bigbupanu pigky gasy, ska mictuna
eKkcTparoBaHi BiTamiHu. AHani3 ekcTpakTiB 6yno 34iMCHeHO Ha piguHHoMY xpomaTorpadi Waters Alliance 2695
(Waters Corporation, CLUA), 3’egHaHum 3 geTektopom PDA, y [lep>xaBHOMY HayKOBO-A0CAIAHOMY iHCTUTYTi BETEPU-
HapHWX NpenapariB Ta KopMoBKx JobaBok (M. JTbBiB, YkpaiHa), BUKOPUCTOBYoUM KONOHKY Luna® Omega Polar C18.
PosagineHHs agivicHioBanu B niHinHomy rpagieHTi (1-70 Y% aueToHiTpuny) npy LWBWAKOCTI NOTOKY 1 MN/XB NPOTArom
50 xB. 3 NOAanbLUO pereHepauieto KOMOHKN A0 NOYaTKOBMX YMOB. |AEHTUYHICTb BiTaMiHiB BU3HaYanu, NOPiBHIOYM
yac Buxogay nikie Ta YP-cnekTpiB pobo4oro po3vnHy Cymilli CTaHAapTHMX 3paskiB Ta MikiB pobo4oro po3vmHy gocrii-
O>KyBaHOT Npobu. [Inst NopiBHSAHHS BUKOPUCTOBYBanv CTaHAaPTHI 3pasku BiTaMiHiB Ta iX 6ioNoriyHo akTUBHUX hOpM:
TiamiH rigpoxnopuay, pubdodnaiH-5-pocdaty, HikoTMHaMigy, HIKOTMHOBOI KUCMOTK, NiPUOOKCUHY, acKOpPOIHOBOI
KMCNOTW Ta KanbLUin naHToTeHaTty. BitamiH B (kanbuin naHToTeHaT) peecTpyBaBcs npu AoBxuHI xBurni 200 Hm,
TOAi SIK iHWIi BiTamMiHM — npun 265 HM. KoHUeHTpaLito BiTaMiHiB y 3pa3kax 6iomacu BM3Ha4anum 3a hopmyrioro:

x = D1 X My x F,
SoxmyxF, ’

ne S, — cepegHe 3Ha4YeHHS NoLLi NikiB CTaHAAPTHOrO 3paska;
S, — cepefHe 3Ha4YeHHs NNoLLi BigNoBigHMX NikiB 4OCNiAHOrO 3paska;
Fo — po3paxyHKoBWIA KiHLEBUIN 06’eM 3a yMOBU OAHOCTYNEHEBOIroO PO3BEeAeHHS CTaHAapTHOrO 3pasky, MIT;
F, — po3paxyHkoBWIA KiHLEBUA 00’eM 3a YMOBU OOHOCTYNEHEBOIO pO3BEeAEHHS JOCIIAHOMO 3pasky, MIT;
M, — Maca HaBaXXkM PEYOBUHU MOPIBHAHHS, BUKOPMUCTaHa Ansi Npy NigroToBLi CTaHOAPTHOro 3paska, Mr;
m; — Maca HaBaXkku npenaparty, BUKopucTaHa Ansi Npu NigrotoBui AOCNIAHOIO 3paska, M.

3a pesynbratamu BEPX-MC aHanisy, B cepeoBuLL Nicnsi KynstuByBaHHS Enterococcus sp. SB12 6yno BusiBNeHO
BiTaminu: B, (0,26 mr/r), B, (0,0063 mr/r), B; (0,59 mr/r), PP (0,22 mr/r), Bs (1,90 mr/r), Bg (0,90 mr/r) Ta BiTaminy C
(0,029 mr/r). MopiBHAHHS XpomaTorpam BuxigHoro cepeaosumiia MRS Ta nicns pocTy wramy nokasarno, Lo Lj Cronyku
He NoXoasTb 3i ckragy cepefoBuLLLA, a MPUCYTHI 3aBaskn Ge3nocepeHin MeTaboniyvHin isnbHOCTI LWTamy.

OTtox BCcTaHOBNEHO, WO Enterococcus sp. SB12 cuHTesye Bitaminm rpynu B (B4, B,, Bs, PP, Bs, Bg) Ta BiTamiH C,
npu LbOMY HanbinNbLLMA BMXiA cniocTepiraBcs Ans sitaminy Bs (1,90 mr/r). [ins octatoyHoro nigTBepmikeHHs de novo
CMHTE3Y BiTaMiHiB JOLINbHO NPOBECTU KYNBTUBYBAHHS LWTAMY Yy MiHiMansHOMY cepedoBuLLj, WO CTaHe HacTymNMHUM
eTanom JoCnimpKeHHs1 BiIOCMHTETUYHOrO NoTeHuUiany wramy SB12.

KnrouoBi cnoBa: Enterococcus sp., BiTamiHu, npobiotuku, BEPX-MC
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NMoka3HMKN NPOTEIHOCUHTETUYHOI PYHKLiT NEeYiHKN Y WYypiB 3 TOKCUYHUM
ypaxeHHAM aueTamMiHOpeHOM Micrifl YaCTKOBOI rernaTteKkTomii

I. M. Hukonauyyk®, K. I. Borowyk

*i.nykolaichuk@chnu.edu.ua

YepHiBeLbkuii HaLioHanbHWin yHiBepcuTeT iMeHi KOpia ®eabkoBuya, M. YepHisui, YkpaiHa

YacTkoBa renaTtekToMis € He NuLLle KNacu4HO ekcnepuMeHTanbHOK MOAEN, sika LLUMPOKO 3aCTOCOBYETLCSH
01151 BUBYEHHS MPOLECIB pereHepaldlii NeviHk1, ane 1 KniHivHO 3HaYyLWUM XipypriYHMM NigxogoM y BUNagKy TsHKKUX
ypaxkeHb Pi3HOro NOXoMKeHHs. BogHoyac cepen YMHHUKIB MEOVUKAMEHTO3HOIO YLLKOPKEHHST MEYiHKM 0cobnmBy yBary
npvBepTae nepenosyBaHHA aLeTamiHoeHoM (Napaveramoriom). NediHkoBa HegoCTaTHICTE MOXe ByTu cnpuynHeHa
SIK YaCTKOBOK renaTeKkTOMIE, Tak | TOKCUMHUM YpaXKeHHSAM Yepes 3Ha4YHe 3MEHLLEHHS Macu NapeHxiMu, Lo npu-
HiYy€e NPOTEIHOCUHTETUYHY | MeTabonidyHy dyHKLUii opraHa [McGill, 2020; Trefts, 2017]. Ak 3a3Ha4aeTbCA y Cy4acHin
niteparypi, neviHka 3abesnevye yTBopeHHs 8590 % 06’emy LIMPKYNOIO4YNX NPOTEIHIB, 30kpema anbbymiHy, hakTopis
3CiaaHHA KPOBIi, TPAHCMOPTHUX NPOTETHIB, (hakTOPiB POCTY, peaKTaHTIB rocTpoi hasun, a TaKoX YNCIEHHUX EH3UMIB,
LLIO 3YMOBIIIOE T KITI0YOBE 3HAYEHHSI B perynsuii cuctemHoro metadoniyHoro 6anaHcy [Horwacik, 2026]. 3miHn
NPOTETHOCUHTETUYHOI (PYHKLUIiT CryrytoTb YyTNMBUM MapkepoM yHKLIOHaNbHOro CTaHy renatoumnTiB Ta 34aTHOCTI
3abe3nedyBaTn MeTabonivyHy aganTauio B yMOBaXx MNiABULLEHOI HEOOXIAHOCTI B akTUBALii BigHOBHMX MPOLECIB.

MeToto poboTU cTana ouiHka BMICTY 3aranbHOro npoTeiHy, anb0yMiHy Ta TMMONOBOT NPobK B CMpOBATL,i KPOBI
LLYpiB MNicnsi TOKCUYHOIO ypaXKeHHs aLeTamMiHopeHOM Ta YaCTKOBOI rernaTekToMil.

Y pocnigkeHHi BukopuctoByBanu 6invx 6e3nopogHunx ctateBo3pinux wypis macoto 140-170 r. TeapuH po3no-
ainanu Ha ggi rpynu: | rpyna (K/UlM) — KOHTpOnbHi Wypu, SkMm BUKOHYBanu pesekuito 2/3 (70 %) macu nediHku, sk
onucaHo B [Kopylchuk, 2026], Ta Il rpyna (TY/HIN) — wypu, Skum MmogentoBanu TOKCUYHE YPaXeHHs!, nepoparbHO
BBOASUM aueTamiHodeH y o3i 1250 mr/kr macu Tina TBapuHmn y BUrmsgi 2 % cycneHsii KpoxmanbHoro rento 1 pas Ha
000y NpoTsArom ABOX AHIB, MiCNA YOro NpoOBOAWM YacTKOBY renaTtekTomito. OUiHKY MOKa3HWKIB 3ailcHioBanm Ha O,
24,48, 72 Ta 168 roa. nicns 4acTKoBOiI renaTekToMmii. BusHayeHHs cMpoBaTKoOBOro BMICTY 3ararnibHOro NpoTeiHy npo-
BOOWIN 3@ AOMOMOIoK aBToMaTMYHOro GioximiuHoro aHanisatopa Biochem FC-120. Ins BU3Ha4eHHs1 KOHLeHTpauii
anbbyMmiHy B CMpOBaTLi KpoBi BUKOPUCTOBYBanu Habopwu peaktusiB «PiniciT-LiarHocTuka» (YkpaiHa).

3a pesynsratamu 4ocnigaXXeHb 3apeeCTPOBaHO 3HMKEHHS BMICTY 3ararnibHOro NpoTeiHy Ta KOHUEeHTpaLii ansoymi-
HY B CMpPOBATLi KPOBi KOHTPOSBbHMX LLYpPIB Nicns YacTkoBoi renatektomil (K/MIM) nuwe y paHHi TepMibm (24 i 48 roa.)
npoLecy pereHepaLii NOpPiBHSAHO i3 BUXigHUM piBHeM Ha O rog. BcTaHoBneHe TMMYacoBe MPUrHIYEHHsT NpOTEiHO-
CUMHTETUYHOI (PYHKLUIT MeYiHKM 3 BiQHOBMNEHHSM Ha Ni3HixX eTanax ekcnepumenTy (72 rog Tta 168 rog.), IMOBIpHO, €
HaCMigKOM 3MEHLLEHHS KiNbKOCTi (OYHKLLIOHANbHO aKTUBHUX renaTouumTiB nicns pesekuii 2/3 opraHy. Hatomictb y TBa-
PVH i3 aueTamiHOEeH-IHOYKOBAHUM YPaXkeHHSIM, SIKUM BMKOHYBaIu YacTKoBy pe3ekLito neviHku (TY/I), 3HmkeHHs
CMPOBAaTKOBOIO PiBHS 3aranibHOro NPOTEiHY Ta KOHUEHTpaLii ansbymiHy cnocTepiraeTbCa NPOTAroM BCiX JOCHiAXYyBa-
HMX YacoBWx TepMiHiB (0o 168 roa.) BiAHOBNEHHS MApeHXiMm opraHy NopiBHAHO i3 rpynoto TY Ha O rog. BapTo 3a3Ha-
4YUTK, LLO BNPOOOBX 48 roa. nicns XipypriyHOro BTpyYaHHS AOCNIAXKYBaHi MOKa3HMKN JOCAratoTb HANHKUYNX 3HAYEHb.
Lle moxe ByTy NOB’'si3aHO i3 04HOYACHO HEOOXIAHICTIO B AETOKCUKALT LUTOTOKCUYHOIO MeTaboniTy napaueramony
(N-auetnn-6eH30XiHOHIMIH), MATPUMAHHI CUHTETUYHOI Ta pereHepaTMBHOI aKTUBHOCTI MEYiHKM B yMOBaxX NOEAHAHOIO
TOKCWYHOIO Ta XipypriYHOro BnuBY.

Llloao sHayeHb TMONOBOI Npobu, y rpyni K/MI™ cnocTtepiraetbes 11 NiaBULLEHHSA Ha 24 rof. nicnsa onepauinHoro
BTPYYaHHs, sike 30epiraeTbcs npotaroM 48 1a 72 rog. Ha 168 rog. Big3HayaeTbCst HE3HAYHE 3HUXKEHHS! MOKa3HMKa,
OJHaK BiH 3anu1LImMBCs BULLMM 3a BMXiaHWI piBeHb (0 rog). HatomicTe y rpyni TY/UI™ 3MiHm 6ynu GinbLu BUpaxeHMu
i Jocsranu MakCMMarnbHUX 3Ha4YeHb Ha 72 rof. CNoCTEPEXEHHS, NOPIBHAHO 3 BUXigHUM pieHeM (0 rog). Y noganbLui
TepMiHW 30epiraBcs NiABULLIEHUI PiBEHb NOKa3HMKA LWOAO0 KOHTPOMBHOT Fpynu.

OTxe, TOKCUYHE ypaXKeHHs1 aueTamMiHOEeHy y NoeaHaHHI 3 YacTkoBOw renatektomieto 70 % npusBoguTb 40
GinbLU BMPaXXEHOro Ta TPUBASONo NPUrHIMEHHST NPOTEIHOCUHTETMYHOT OYHKLT NEYiHKM, HXK YACTKOBA renaTekToMis
6e3 TOKCNYOoro ypaxkeHHsl. Lle niaTBepa)KyeTbCa CYyTTEBUM 3HDKEHHAM NOKa3HMKIB 3aranbHoro binka, anbbymiHy
i TMornoBoi Npobwu y rpyni TY/MI, siki He BigHOBUNMCA 0O (hisionoriYyHOI HOPMK BMPOAOBX YCbOro Mepiofy crocre-
pexxeHHs. OTpuMaHi faHi ceigyaTtb Npo Te, WO NonepeaHe TOKCUYHE YPaXKeHHS MeYiHKX aueTamMiHOeHOM 3Ha4HO
3HUXKYE Ti pereHepaTnBHUIA NOTeHUian.

KnrouoBi cnoBa: 3aranbHui 6inok, anbbyMiH, auetamiHodeH, YacTKoBa renaTtekToMmis
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Dynamics of thyroid hormones levels in female dogs
in the postpartum period

I. Parakhnych*

*vanyokpar@gmail.com

State Biotechnological University, Kharkiv, Ukraine

In the postpartum period, the functioning of the thyroid gland in female dogs undergoes characteristic physiological
changes that reflect the body’s adaptation to the high metabolic load of lactation [Takaguchi et al., 2022; Parakhnych
& Koshevoy, 2025]. Thyroid hormones, which play a key role in the regulation of energy metabolism, thermoregulation
and recovery processes, demonstrate a temporary decrease in concentrations that is not associated with true thyroid
insufficiency. The most pronounced changes concern thyroxine (T4), which in the first weeks after birth decreases due
to the redistribution of energy resources, a decrease in the synthesis of thyroxine-binding proteins and the influence of
stress-induced factors characteristic of the early postpartum period [Bolton et al., 2025]. Similar trends are observed
for triiodothyronine (T3), the level of which can decrease due to changes in the activity of peripheral deiodinases and
an increase in the production of inactive reverse T3 [Elgalfy et al., 2025]. Despite the decrease in peripheral hormone
concentrations, the level of thyroid-stimulating hormone in most lactating bitches remains within normal limits or in-
creases only slightly. This reflects the preserved sensitivity of the hypothalamic-pituitary-thyroid axis to physiological
changes and the absence of true thyroid hypofunction. An additional effect is exerted by prolactin, cortisol and
proinflammatory cytokines, which modify the metabolism of thyroid hormones and form a picture similar to the syndrome
of euthyroid pathology. The complex of these adaptive mechanisms leads to the fact that laboratory indicators of the
thyroid profile in the postpartum period do not reflect the true functional state of the gland and require careful interpre-
tation [Bolton & Panciera, 2023; Hashemi et al., 2025]. Understanding the physiological nature of these changes is
important for preventing the diagnosis of false hypothyroidism and choosing the optimal time for conducting hormonal
studies in lactating female dogs [Oberbauer et al., 2025]. The aim of the work was to determine the level of T3 and T4
during the first 30 days of the postpartum period in female dogs with a physiological course of labor.

The studies were performed at the State Biotechnological University and in a private veterinary clinic in Kharkiv.
The material for the studies were bitches of different breeds, with a live weight of 10—15 kg, aged 3—4 years. They were
divided into two groups — control and experimental, 12 animals in each. The control group included non-pregnant
bitches in the anestrus phase, and the experimental group included animals in the postpartum period, from which
blood was taken on days 1, 3, 7, 10, 14, 21 and 30 after delivery. Blood was taken once in the morning on an empty
stomach from all animals to study hormonal parameters [Ottka et al., 2023]. Thus, it was possible to compare the data
of the parameters in the postpartum period with the data of the pre-gravid state. To assess changes in the postpartum
period, only bitches with eutocytic births were selected according to the recommendations [Lucio et al., 2021].
The dynamics of changes in thyroid hormones was determined by the level of thyroxine and triiodothyronine by
the immunoenzymatic method [Conley et al., 2023; Scarpa et al., 2024]. The obtained data were processed by the
method of variational statistics, using Microsoft, the reliability of the difference between the arithmetic mean of
two variational series was determined by the #-Student significance criterion.

The obtained results show that in control bitches the level of T4 was 8.43+0.33 pmol/l. In experimental ani-
mals, an increase in the level of T4 by 52.3 % (12.84+0.42 pmol/l, P<0.001) was established on the 1st day of the
postnatal period. On the 3 day, the level of this hormone also exceeded the control data, but already by 22.4 %
(10.321£0.49 pmol/l, P<0.01). Such changes are associated with the intensity of metabolic processes in the first
days after childbirth, which ensure the synthesis of colostrum and the beginning of the lactation period in bitches
[Bigler et al., 2023; Hinderer et al., 2023]. However, from the 7" to the 30" day of the study, the thyroxine level
was at the control level, without revealing significant fluctuations. As for the dynamics of the T3 level, no signifi-
cant changes were found during the entire observation period; the level of this hormone in the female dogs of
the control group was 4.42+0.14 nmol/l, and in the experimental animals it did not go beyond the control limits.
The differences in the dynamics of thyroid hormones are associated, in our opinion, with the peculiarities of the
functioning of the body of female dogs after childbirth, in which the increase in the T4 level, which is not typical
according to the literature, arose as a result of the moderate action of stress factors, the minimization of which is
due to the inclusion in the study of animals with a physiological course of childbirth.

The conducted studies have established the presence of changes in the level of thyroid hormones in female
dogs in the postpartum period, in particular, the beginning of the postpartum period is characterized by a high T4
level, which subsequently gradually recovers to control values, and no statistically significant changes in the T3 level
were noted during the experiment.

Keywords: female dogs, postpartum involution, thyroid gland, hormones

76 bionozis meapuH, 2026, 1. 28, N2



May 14t—15% 2026, Lviv, Ukraine XXIV All-Ukrainian Scientific and Practical Conference of Young Scientists

Effect of ascorbic acid on energy metabolism
in the liver of laboratory animals
under conditions of nitrite intoxication
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Ilvano-Frankivsk National Medical University, Ivano-Frankivsk, Ukraine

The studied xenobiotic, sodium nitrite, induces the development of tissue hypoxia and suppresses the antioxidant
system of living organisms. It is known that ascorbic acid acts as an antidote to nitrite toxicity. Ascorbic acid promotes
iron absorption in the intestine and participates in hemoglobin synthesis. Iron, in turn, functions as a cofactor of
cytochrome oxidases involved in tissue respiration.

Considering the above, the aim of this study was to determine the effect of ascorbic acid on the state of energy
metabolism in the liver of laboratory animals (rats) under conditions of sodium nitrite exposure.

The study was conducted on non-linear male rats with a body weight of 150-220 g. The experimental animals
were divided into three groups: Group | — intact animals; Group Il — animals intoxicated with sodium nitrite (NaNO,);
Group Il — animals that received ascorbic acid after intoxication for correction.

Intoxication was modeled as follows: an aqueous solution of NaNO, was administered enterally via gastric tube
daily at a dose of 1 ml per 100 g of body weight (2.1 mg/kg, corresponding to 1/10 LDs,) once daily for 10 days.
The control group consisted of practically healthy rats that received physiological saline. To correct the detected
disturbances caused by xenobiotic exposure, ascorbic acid was administered for 14 and 28 days after completion
of toxicant administration.

Sampling of biological material was performed in accordance with the rules of the European Convention for
the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes (Strasbourg, 1986) under
thiopental anesthesia on the 14" and 28™ days after completion of toxicant administration. Liver homogenate was
used for biochemical analysis.

The concentration of adenosine triphosphate (ATP) was determined by phosphorus content using a modified
Rubtsov method. The activity of Na*, K*-activated, Mg®*-dependent ATPase was determined by the difference in
enzyme activity in the presence and absence of strophanthin.

The obtained results were subjected to statistical analysis using a generally accepted method with the Mann—
Whitney U test (Statistica software).

The ATP concentration in the liver of intoxicated animals treated with ascorbic acid increased 56-fold on day
14 and 4.5-fold on day 28 compared with animals that did not receive the vitamin. When comparing the results
of animals treated with ascorbic acid relative to the control group, a statistically significant (P<0.001) increase in
ATP concentration in the liver by 30-fold was observed throughout the study period.

At the same time, a decrease in ATPase activity in the liver by 4-fold on day 14 was observed in animals receiv-
ing ascorbic acid compared to the comparison groups. In the later period of the study, this parameter increased
2-fold in animals treated with ascorbic acid. Comparison with the control group showed an increase in ATPase
activity in the liver of animals treated with ascorbic acid; however, it did not reach control values.

Thus, the use of ascorbic acid to correct disturbances detected under conditions of nitrite intoxication demon-
strated its positive effect, as evidenced by an increase in ATP concentration in the liver. In addition, a tendency
toward increased activity of Na*, K*-activated, Mg*-dependent ATPase was observed. This may be explained by
the fact that the increase in ATP levels in the liver is ensured through substrate-level phosphorylation.

Keywords: ascorbic acid, energy metabolism, liver, laboratory animals, sodium nitrite
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CybneTanbHMit BNSIMB HU3bKOIHTEHCUBHOIO €J1IeKTPOMarHiTHOro onpomMiHeHHs
Ha XUTTE3AATHICTb OXKONMMHUX KOJTOHIN

4. lNepedepii*
*peredina0310@gmail.com

IHcTuTyT Gionorii TBapuH HAAH, m. JbBiB, YkpaiHa

HW3bKOIHTEHCWBHI enekTpoMarHiTHi nong € HeBig' éMHUM KOMMOHEHTOM Cy4acHOro aHTPOMOreHHoOro cepeno-
BULLIA, IHTEHCMBHICTb MOLUMPEHHS AKOrO 3pOCTaE BHACIIOOK PO3BUTKY €NeKTPOEeHepPreTUKN Ta TenekoMyHikauin.
Y HayKoBi niTepaTypi OCTaHHIX POKiB HAKONUYEHO 3HAYHY KiNbKiCTb JaHUX LWOAO 1X BNMNBY HA MEJOHOCHUX
6oxin (Apis mellifera), ogHak BOHM MaloTb NEePeBaXXHO cybreTanbHW XapakTep i NPOSBSOTLCHA Ha Pi3HMX PIBHAX
OopraHisauii XXunBoro.

3a pesynbratamu YUCNEHHUX EeKCNEPUMEHTANbHUX i MONbOBUX AOCHiAKEHb BCTAHOBMEHO, WO HU3bKOIHTEH-
CVIBHE €NneKTpPOMarHiTHe ONMPOMIHEHHSI MOXEe B3aEMOLIATU 3 KNITUHHMMM CTPYKTYpamu, 30Kpema MeMbpaHamu,
iOHHUMM KaHanamu Ta peuenTopHUMKN cucTeMaMu, NOPYLLUYIOYM NPoLEeCcKH nepeaadi curHanis B opraHiami 6xin.
Lle cynpoBomKyETHCA PO3BUTKOM OKCUAATMBHOIO CTPECY, 3MiHaMM aKTUBHOCTI aHTUOKCUAAHTHUX €H3MMIB | MOPYLLEHHAM
eHepreTM4HoOro Metaboniamy. Baxxnmerm acnekToM € BB enekTpOMarHiTHUX Nonis Ha CEHCOPHI cucTeMu 6axin.
3oKpema, NpUMycKaeTbCs, L0 eNeKTPOMarHiTHe BUNPOMIHIOBAHHSI MOXKE 3MIHIOBATU (PYHKLIIOHYBaHHS MarHitopeuenii
Ta enekTpopeLenLii, Ak BigirpaloTb pornb Y NPOCTOPOBIN OpieHTaLl Ta HaBiraLii. [lopyLUeHHs LMX MexaHi3MiB po3rnsaaa-
OTb SIK OOHY 3 MPUYMH Oe30pieHTaLii KN i 3HVKEHHsT 30aTHOCTI noBepTaTncs o Bynuka. LLlogo HerpodisionoriyHmx
acnekTiB, TO NiTepaTypHi AaHi CBig4aTb NPO BNNMB HNU3bKOIHTEHCUBHMX ENEKTPOMAarHiTHUX NoniB Ha nepenayy HepBOBUX
iMAYNbCIB | OYHKUOHYBaHHSA HEMPOMELIaTOPHNX CUCTEM, LLIO BioBparKaeTbCs Ha KOTHITUBHMX COYHKLISIX BKin, 3okpema
HaBYaHHI, Nam’ATi Ta NPOCTOPOBIN OpieHTAaUl. Y NOBeAiHKOBOMY NMaHi Lie NpoABNAETbCA 3HUKEHHAM e(PEeKTUBHOCTI
HaBirauii Ta 3miHamu gypakyBanbHOI aKTUBHOCTI. Y HU3LI AOCHiAXEHb 3apyBOidKHMX BYEHMX 3HAYHY yBary npyaineHo
TaKoX 3MiHaM Y ropMoHarnbHil perynsuii, 3okpema CriBBiHOLLEHIO PIBHIB BMICTY FOBEHINbHOMO rOpMOHY Ta BiTEMNOreHiHy
B remoniMapi opraHiamy 6pkin, Wo BU3HaYae BiKOBY CTPYKTYPY Ta po3nogin yHKuUin y konoHii. MapanensHo Big3HaveHe
3HKEHHS iIMYHHOI KOMMETEHTHOCTI, LLO CYNPOBOMKYETLCS NMIABULLEHHSIM YYTITMBOCTI A0 iHpeKUinHMX areHTiB. Okpemi
OOCHIDKEHHST BKA3YHOTb Ha MOXIMBICTb €NireHETUYHMX | TPAHCKPUMTOMHMX 3MiH B OpraHiamMi ©4pkin 3a BnnmBy HU3bKO-
iHTEHCMBHUX €NEKTPOMAarHiTHMX NosiB, L0 MOXe 3yMOBMOBATU A0BroTpmBani abo BigcTpoyeHi epekT B NOpyLUEHi
MPOLIECIB OHTOrEHEe3y Ta XUTTE30ATHOCTI BIKONMMHUX KOMOHIN. TakoX NiOKPECNOETLCS, WO HaBINbLL BUPaXKeHi He-
raTMBHI HACcNiOKW CMOCTEPIrarTbCA 3a YMOB KOMBIHOBaHOI Aji 3 iHLUMMMK CTpecopamMu, SIK-0T NeCTMUMAN, TeMNepaTtypHi
KonvBaHHA abo aediunTt KopmoBoi 6asw.

OTXe, HA3bKOIHTEHCMBHI €NEKTPOMArHiTHi NoONs BapTO PO3rnsigaT ik XPOHIYHMIA cybneTanbHUA YNHHKK, SSKURA
yepes NopyLUEHHS KNITUHHUX, HEeNPOI3ioNoriYHNX, FOPMOHANbHNUX Ta iIMyHHUX MexaHi3MiB ornocepeKoBaHO BNNMBae
Ha NoBeiHKY Ta XXUTTE3AATHICTb BN | MOXe BigirpaBaTy BaXrMBY POrib Y 3HWXKEHHI CTINKOCTI BAXKONMHNX KOMOHIN
B yMOBax 6aratopakTopHOro aHTPOMNOreHHOro HaBaHTaXKEHHS.

KniouoBi cnoBa: Apis mellifera, HN3bKOIHTEHCMBHI €NEKTPOMAarHiTHI Nonsi, NoBeaiHKa OKin, XXUTTE30ATHICTb KOMOHil
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MopiBHANBbHA oUiHKa BUXXMBAHOCTI APDKAXKOBUX WITaMiB
y Mopaeni in vitro WyHKOBO-KULLKOBOIO TPaKTy

O. lMNonimuno®, O. CmegaHUWuH
*Ron45042@gmail.com

IHcTuTyT Gionorii TBapmH HAAH, M. JbBiB, YkpaiHa

3pocTatoumnii iHTepec A0 BUKOPUCTAHHS HETPAOMLIMHWUX APPKIDKIB SK NPOBIOTUYHMX KyNTYP 3yMOBIIHOE HEOOXIAHICTD
OLLiHKM X XXUTTE34ATHOCTI B YMOBAX, HAONMWKEHMX A0 LUITYHKOBO-KULLKOBOTO TPaKkTy. O4HMM i3 KIMHOYOBUX KpUTEPITB
BiAOOpY NOTEHUNHO NPOBIOTUYHMX LUTaMiB € CTiNKICTb A0 Al KMCMNoro cepegoBuLLa LyHKa, TpaBHUX hEPMEHTIB
Ta Ccornen XoB4YHMX KMCMoT. MeToto poboTu Byno npoBecTy NOPIBHAMNBHY OLHKY BMXXUBAHOCTI APKAXKOBUX LUTaMIB
Y CNpPOLLEHIN in vitro mogeni LWNYyHKOBO-KULLKOBOIrO TPaKTYy.

Y nocnimkeHHi BUKOPUCTOBYBanu Wtamu Saccharomyces cerevisiae (koHTpone), Candida utilis, Yarrowia lipolytica Ta
Pichia anomala. Opixmxi nonepegHbo KynbTvByBany Ha MensicHoMmy cepegosuii npy 30 °C go Hakonm4yeHHs Giomacy,
nicns yoro Biomacy BigcenapoByBanu, NPOMMBANIU CTEPUIIBHOO BOAOKD Ta pecycneHayBanu y BUMMSAAI KOHLEHTPaTy.
Mo4aTKOBY KiNbKICTb XXUTTE3AATHUX KNITWH BM3Hadanu sk KYO/mn, BoHa cTtaHoBuna 6,4%10° ans S. cerevisiae, 4,3x10°
ana C. utilis, 3,7%x10° gna Y. lipolytica Ta 1,07x10" gna P. anomala.

MogentoBaHHS YMOB LUNTYHKOBO-KMLLKOBOIO TpaKTy NpoBOAWM y ABa nocrigoHi etany npu 37 °C ta 100 rpm.
Ha nepLuomy etani apixoxki iHkyOyBanu y cepegosuLui 3 pH 2, cteopeHomy HCI, y npucytHocTi nencuny (0,16 r/50 mr)
npotarom 120 xB. 3 Bigbopom npob yepes 30, 60, 90 i 120 xa. lMicna LubOro BMICT NepeHocHnu go Apyroi konbwu, ae
Moaentosanu kuwkosy dasy npu pH 7 y npucyTHocTi naHkpeatuHy (0,05 r/50 mn), ninasu 3 nNigLwnyHKOBOI 3a5no3un
CBUHI (625 mr/100 mm; Type |l, 2125 units/mg protein) Ta conen xo4Hux kucnot (0,225 r/50 mn). Ha gpyromy eTani
npobw Binbupanu 4yepes 180, 240, 300 i 360 xB. Big noyaTky gocnigy. XKutresgaTHicTb OujiHioBanM METO4OM BUCIBY
Ha arap OGYE (Oxoid) 3 BusHauyeHHsam KYO/mn Ta BigcoTka BTpaT BiAHOCHO MOYaTKOBOrO PiBHSI.

BcTaHoBneHo, Lo BCi AOCNIMAXEHI LUTaMK NO-Pi3HOMY pearyBarnu Ha NocrnigoBHY Aito hakTopiB LMYHKOBOTO Ta
kuwkoBoro etanis. KOHTponbHWI WTam S. cerevisiae xapakTepu3yBaBCH HaMBULLOK 3aranbHO CTabinbHICTIO:
BTPaTU XUTTE3OATHOCTI MOCTYNoBo 3pocTanu Big 8,59 % 4depes 30 xB. go 60,00 % yepes 360 xB. Ans C. utilis
BTpaTW BXe Ha LwnyHkoBoMy eTani ctaHoBunu 30,23-51,16 %, a HanpukiHui gocnigy aocsaranu 98,84 %. Y. lip-
olytica pemMoHCTpyBana BuLLY CTiKICTb Ha KACMOMY eTani, e BTpaTt ctaHoBunm 22,12—-36,60 %, ogHak y KuLu-
KoBin ¢pasi BoHM 3poctanu go 98,52 %. Wtam P. anomala BUsiBUB HanmBuWLLY CTIAKICTb Y KUCITOMY CepeaoBULLI
3 MencuHomMm, Ae BTpatu npotaroMm nepwux 120 xB ctaHoBunm nuwe 14,02—-21,50 %, npoTe nicna nepexody A0
KMLLKOBOI chasu XUTTE3AATHICTb Pi3ko 3HMXyBanack Ao 96,26—99,86 %.

Omxe, HanbinbLL cTabinbHUM Y 3MOAENbLOBaHNX ymMoBax by Saccharomyces cerevisiae, Tofj sik cepeq HETpaauLin-
HUX OPDPKOXKIB Kpallly CTIMKICTb Ha OKpeMux eTanax mofeni npoaeMoHCTpyBanu Yarrowia lipolytica Ta Pichia anomala.
OpepxaHi gaHi MOXyTb OyTW BUKOpPUCTaHI ANS NO4anbLUOro CKPUHIHIY OPDKOKIB K NOTEHUINHMX NPpOBIOTUYHNX
KyneTyp Ons TBApMHHWLITBA.

KnrouoBi cnoBa: Saccharomyces cerevisiae, Candida utilis, Yarrowia lipolytica, Pichia anomala, LunyHkoBo-
KALLKOBUWIA TPaKT, BUXKUBAHICTb, NPOBIOTUYHMIA NOTeHLUian
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IHHOBaUiNHi KOpMOBI 06aBKU B ONTUMI3aUil pauioHIiB Kypen-Hecy4oK

C. Cauko*, A. l'yHyak, O. CmegbaHuwuH, 5. Cipko

*sachko.lviv@gmail.com

IHcTuTyT Gionorii TBapuH HAAH, m. JbBiB, YkpaiHa

CyuvacHe nTaxiBHMUTBO NoTpebye NoLuLyKy cnocobiB niaBnWmMTY e(PEKTUBHICTE BUKOPUCTAHHS NPOTEiHY Ta 3HU3UTK
cobiBapTiCTb NpoayKLii. BaXknMenm HanpsAMKOM € BNPOBAaIKEHHS BUCOKOBIOAOCTYMHUX MPOTETHOBMX KOMMOHEHTIB Ta
MIKpOeneMeHTIB B OpraHiyHii popMi, LLIO A03BONSE MiHIMI3yBaTK BUKMAM a30Ty B JOBKINMS | MakcMMarbsHO peanisysaTtu
reHEeTMYHMIN NOTeHLian Cy4yacHUX KpoCiB MTuL;.

MeToto gocnigkeHHs Oyna ouiHka e(eKTUBHOCTI KOMMNIEKCHOro 3b6arayeHHs KOMBIKOpMIB AS Kypen-Hecy4ok
iHHOBaLinHMM BinkoBnM koHUeHTpaTom «[pornoT» (19 %) Ta BucokobinkosMMm kKopmosumMmn apixaxamu (3,5 %)
Ha (POHi 3aMiHM HEOpraHiYHUX CONen MIKPOENEMEHTIB iXHIMU LMTpaTHUMK hopmMamm (HaHoakKBaumuTpaTamm).

JocnimpkeHHs NpoBedeHo Ha Kypsix-Hecydkax Kpocy Lohmann Brown. MNTyLo po3ginunn Ha KOHTPONbHY Ta Ao-
cnigHi rpyny. KoHTponkbHa rpyna oTpyMmyBana pauioH i3 17 % cuporo npoteiHy (CI1) Ta ctaHgapTHUiA MiHepanbHWN
npewmikc. Ana gocnigHux rpyn (E1, E2) smict CI 6yno 3HmxeHo Ao 15 %, NpoTe YacTUHY COEBOrO Ta COHALLHUKOBOIO
LLPOTY 3aMiHEHO Ha KOHUEHTpaT «[MpornoT» Ta KOPMOBI ApiKMKi. HeopraHiyHi coni mikpoenemeHTiB (Zn, Mn, Fe, Cu,
Co, Se, |) 3amiHeHO cymiLlLLIO IXHIX UMTpaTiB y A03i 25 % Bif HOPMU KOHTPORIO.

B pesynbrati npoBegeHux AocnigKeHb BCTaHOBMNEHO CTabinbHICTb BMICTY 3aranbHoro Ginka B cMpoBaTL,i KpOBi
JocnigHUX rpyn i3 TeHAeHUieo [0 3pocTaHHs (Ha 5,2—-8,6 %). Lie ceigumTb npo BuLLy GionorivyHy LiHHICTE Kopuro-
BaHOIO paLioHy, NOMNpu 3aranibHe 3HWKEHHS PiIBHA CMPOroO NPOTEiHY.

Y neviHui NTMLi gocnigHux rpyn 3adoikCoOBaHO NiABULLEHHS aKTUBHOCTI NPOTEONiTMYHUX chbepmeHTiB Ha 14,8—16,5 %
Ta PiBHS PO34MHHIX BinkiB. 3HWKeHHS akTnBHOCTI ACAT y crpoBaTLi KPOBI BKa3ye Ha ONMTMMI3aLito 0BMIHHMX NpoLeciB Ta
BiJCYTHICTb TOKCMYHOIO HaBaHTaXXEHHS Ha OPraHi3m.

3acTocyBaHHS UMTpaTiB MiKpOEneMeHTIB CrpUAno 3pOCTaHHIO KOHUEHTpaUil kanbLito B KpoBi. Lie kopentoBa-
Nno 3 NigBULLIEHHAM MILHOCTI sievHOi Wwkapanynu Ha 4,1 % NopiBHAHO 3 KOHTpONeM. IHTEHCUBHICTb ALeKNaakm
B AOCnigHMX rpynax nepesuLLllyBana noka3HukM KoHTporto Ha 1,9-2,8 %.

Takum 4nHom, BukopuctaHHsa 19 % koHueHTpaTty «[1pornot» Ta 3,5 % KOpMOBUX OPiKAXKIB pa3oM i3 3aMiHOO
HeopraHi4YHOro NpeMikcy Ha uMTpaTHi hopMU MIKpOENeMEHTIB € ONTUMAarbHOK CTpaTerieto roaissi Kypen-Hecy4ok
Lohmann Brown. Taka kopekuis pauioHy 403Bonse nigTpumMyBaTth (isionoriyHmMn romeoctas nNtuui, iHTeHCudikysaTu
3aCBOEHHS MPOTETHY, MOKPALLMTM SKICHI MOKa3HUKM NPOAYKLii (MiLHICTb LWkapanynu), 3abe3neyunTy cTabinbHO BUCOKY
HecyJicTb Npu pauioHaribHOMY BUKOPUCTaHHI KOPMOBUX PeCypCiB.

KnrouyoBi cnoBa: Kypu-Hecy4km, BinkoBuin KOHLEHTPAT, KOPMOBI OPDKOKI, LUTPATU MIKpOENeMeHTIB, 0OMiH pe4oBMH
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3actocyBaHHsA BEPX ans ineHTUdikauii Ta KinbKicCHOro BU3Ha4YeHHs
JINMOHHOI KUCNOTU Y hapMaLeBTUYHUX CyOCTaHLifAX

P. M. Cauyk*

*sachukruslan2@gmail.com

3aknapg BuLLoi ocBiTH «IoginbCbKMn AepxxaBHUIA YHiIBepcuTeT», M. KaM'siHeub-lNoginbcbknin, XmenbHuLbka obrn. YkpaiHa

JINMOHHa KMcnoTa € ofHieto 3 HaWbINbLL LWMPOKO 3aCTOCOBYBAHUX AOMOMIKHUX PEYOBUH Y hapMaueBTUYHIN
NMPOMMWCITOBOCTI, 30KpeMa y BUMPOOHMLTBI BETEPMHAPHUX NiKapCbknx 3acobiB. BoHa BMKOPUCTOBYETLCS 5K pery-
NATOP KUCIOTHOCTI, cTabinizaTop Ta KOMMNOHEHT, O BNIMBAE HA PO34YMHHICTb i 6I04OCTYNMHICTb Ail04NX PEHOBUH.
3abesneyeHHs HanexHoI AKOCTi IMMOHHOI KUCIOTU € BaXIMBUM €TArNoOM Y KOHTPORi SIKOCTi FOTOBMX NikapCbKUX npena-
partiB. MeToto poboTy Byno JocnianT! MOXIIMBOCTI 3aCTOCYBaHHS METOAY BUCOKOEXdEKTUBHOI PiAVHHOI XpoMaTorpadii
(BEPX) ans ineHTudikauii Ta KinbKiCHOro BU3Ha4eHHSA MMMOHHOI KUCNOTK Y dpapMaueBTUYHUX cybcTaHuisX.

JocnimxeHHsa nposoaunnuy BignosiaHo Ao BuMor JepxasHol dhapmakonel YkpalHu Ta BHYTPILLHIX cneyundikaLin.
Onsa aHanisy BukopuctoByBanu cuctemy BEPX 3 ynesTpadionetoBum getektyBaHHAM. XpomaTtorpadiyHe pos-
OineHHs 3gincHoBany Ha konoHui Tuny C18 (250%4,6 MM, 5 MKM) y rpagieHTHOMY pexumi. Ak pyxomy gasy
3aCToCOBYyBasnu Cymill aLeToHITpuny Ta bydepHoro po3umHy kanito gurigporeHgocdarty 3 pH 3,0. LWenakicte
notoky ctaHosuna 1,0 mn/xe, Temnepatypa KonoHkn — 30 °C. [leTekTyBaHHSI NPOBOAWUIN NPU OOBXWUHI XBUITI
205 ta 230 Hm. [inga ineHTudikauii pe4oBUHU NOPIBHIOBaNuM Yyac yTpuMyBaHHs NikiB AOCNigXyBaHOro 3paska Ta
CTaHOAPTHOro PO34YNHY JIMMOHHOI KACIOTH.

KinbkicHe BU3HAYeHHS 34iNCHI0OBaNV METOAOM 30BHILLHLOIO CTaHAAPTY Yepes NOPIBHAHHS MoLY, NikiB 4OCHiAXKY-
BaHOro 3paska Ta CTaHdapTHOro po3yuHy. [nsa 3abesneveHHs 4OCTOBIPHOCTI pe3ynbTaTiB OLiHIoBaNM NpuaaTHiCTb
XpomartorpadiuHoi cucTeMm 3a nNokasHMKamm epeKkTMBHOCTI, CUMETPIT Nika Ta BiAHOCHOIO CTaHAAPTHOIO BiAXWUINEHHS.
OTpumaHi pesynsratu ceigyaTs NPo BiAMNOBIAHICTb CyBCcTaHLUii BUMOram HoOpMaTUBHOIT AOKYMEHTaLii, 30KpemMa mMmacoBsa
YyacTka OCHOBHOI pe4OBUHY NepebyBana y BCTaHOBIEHNX MEXaX.

3acTtocyBaHHsA MmeTogy BEPX 3abesnedye BUCOKY CeneKkTUBHICTb, YyTNMBICTb Ta BiGTBOPIOBAHICTb pe3ynsraTiB
aHanisy. Metoq 403BONSiE OAHOYACHO NPOBOAUTY igeHTUdIKaLi0 Ta KinbKiCHE BU3HAYEHHS IMMOHHOI KMCMOTH,
LLIO € BaXXMNMBUM AN KOHTPOMO SIKOCTi (hapMaLueBTUYHUX cybCcTaHLin. BukopmucTaHHa uboro nigxoay cnpusie nig-
BULLIEHHIO HAQIMHOCTI aHanNiTUY4HOrO KOHTPOSIO Ta BiANOBIgAE CyYacHNUM BUMOram dpapmMakonernHux ctaHaapTiB.

OT1xe, MeToa BUCOKOE(DEKTUBHOT pianHHOI Xpomatorpadii € epeKTUBHUM iIHCTPYMEHTOM 1151 KOHTPOMO SKOCTi Nin-
MOHHOI KMCIIOTU SIK JOMOMDKHOI PEHOBMHN Y hapMaLIeBTUHHOMY BUPOBHMLTBI. Vloro 3acTocyBaHHs Ao3Bonse 3abes-
ne4YnTU BiOMNOBIOHICTL CyOGCTaHLLi BCTAHOBNEHUM BYMOram Ta NiABULLNTY SIKICTb BETEPUHAPHMX NiKapCbKUX 3acobiB.

Knro4yoBi cnoBa: numoHHa kncnota, BEPX, hbapmaueBTnyHi cybcTaHLii, KOHTPOnb AKOCTI, XpoMmaTorpadis
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CoHorpadiyHa ouiHKa etheKTUBHOCTiI 3aCTOCyBaHHAA HAHOYACTUHOK cpibna
B KOMJIEKCHiN Tepanil nciB 3a npoctaTuty

B. CepeieHko™
*sergienko.vovan75@gmail.com

[ep>xaBHWIN BiIOTEXHOMNOTIYHMIA YHIBEPCUTET, M. XapkiB, YkpaiHa

CoHorpacpbiyHa ouiHKa cTaHy nepeamixypoBOi 3aro3n y NciB JO3BOMSIE AUHAMIYHO BigCcTeXyBaTn MOPOdYHK-
LjioHarnbHi 3MiHW, WO Aae 3Mory 00’eKTMBHO OLiHIOBaTK edeKTUBHICTL NiKyBaHHSA MNciB 3a npoctatuty [Fulton, 2021;
Bosma et al., 2022; Groppetti et al., 2026]. 3a gonomorn coHorpadiyHoi A4iarHOCTUKM TaKOX MOXHa OLHUTU
cneundiyHi edekTn aii HaHoYacTUHOK cpibna, NoB’A3aHi 3 IXHLOK 34ATHICTIO NPOHUKATU Yy TKAHWMHHI CTPYKTYpU
Ta MPUrHivyBaTn MiKpobHi GionniBkuM, O NPOABMASETHCS LWBUALWMM BiHOBMEHHSIM €XOr€HHOCTI Ta 3MEHLLEHHAM
KINbKOCTi CTPYKTYPHMX AedheKTiB, NOPIBHSAHO 3i CTaHAAPTHOK aHTUbakTepianbHo Tepanieto [Mantziaras et al., 2017;
Bucci et al., 2023; Esin et al., 2025]. [lonnepiBcbki METOAM LONOBHIOKTL OLHKY, AEMOHCTPYHYM CTaH CYAMHHOTO
onopy, nepdyasii, Wwo Bigobpaxae dyHkUioHanbHWIA cTaH napeHximu [Newell et al., 1998; Alonge et al., 2018;
Nizanski et al., 2020]. Takum YnHoMm, coHorpacbiyHe JOCNIOXKEHHSA € OOHUM 3 KMIOYOBUX Y MOHITOPUHIY edek-
TUBHOCTI Teparnii NciB 3a npoctatuty. MeToto Liei podoTn Byrno BU3HAYNTK €PEKTUBHICTb BUKOPUCTaHHS Fefto i3 BMICTOM
HaHo4yacTuHOK Cpibna B KOMMMEKCHIN Tepanii NCiB 3a roCTpPOro NPoCTaTuTy.

EkcneprmeHTanbHi JocnigpkeHHS BUKOHaHI B [lepxaBHOMY GioTexHonoriyHomy yHiBepceuteTi MOH Ykpainu Ta
BETEPUHAPHIN KniHiLi «BeTekcnepTt» (M. XapkiB). MaTepianom gocnigkeHb 6ynn ncy pisHMx nopig BikoM 5-9 pokis,
*uBoto macoto 20-30 kr (n=25). 3a npuHUMnom aHanorie 6yrno cdhopMoBaHO 5 rpyn TBapuH — KOHTPOSIbHY (340POBi
TBapuHM 6€3 03HaK YpaXkeHHs yporeHiTanbHOI cucteMu), Ta 4 rpynu i3 rocTpum npoctatutom: | gocnigHa —
CTaHAAPTHWUIA NPOTOKOI NiKyBaHHA (eHpodnokcaumH y 0osi 7,5 Mr/kr M.T. npoTtarom 5 gi6, notim 5 mr/kr m.T. we 5 gi6,
Ta LUMMIKOKCMO y A03i 2 Mr/kr M.T. npoTtsarom 5 fi6, notim 1 mr/kr m.T. Wwe 5 aib); Il gocnigHa — aHTMMikpobHa Tepanisi
NOEAHAHO 3 reriemM Ha OCHOBI HAHOYACTMHOK cpibna (aMoKCMLMIiH KOMBIHOBaHO 3 KIlaBynlaHOBOK KUCIIOTOK 3 pPo3-
paxyHky 12,5 mr/kr m.T. npotarom 7 aid Ta 1 Mn rento pekTanbHO OAuH pa3 Ha JoOy BpaHLUi Micrs BUryry NpoTSrom
10 gi6); Ill pocnigHa — npoTusananeHa Tepanisi, NoegHaHa 3 renemM Ha OCHOBI HaHOYaCTUHOK cpibna (pobeHakokcnd
1 Mr/kr M.T. npoTsrom 5 Ai6 Ta 1 MmN rento pekTanbHO 0AWH pa3 Ha J4oby BpaHLi nicns Buryny npotsarom 10 gib); IV go-
cnigHa — MOHOKOMMOHEHTHA Tepanisi NCiB renemM Ha OCHOBI HAHOYACTUHOK cpibna (1 mMn rento pekTanbHO, OAMH pa3
Ha o0y BpaHuj nicns Buryny npotsromM 10 aid). Takox TBapuHam |-l gocnigHux rpyn BApogoBX 3acTocyBaHHS Nikap-
CbKkUX 3acobiB 3agaBanu pamotmuauH (2 mr/kr M.T. npotarom 10 gi6). CoHorpadivHy OLHKY ecbeKTMBHOCTI Tepanii ncis
NpPOBOAMIM 3 BUKOPUCTaHHSAM YrnbTpa3BykoBoro ckaHepa Woodpecker UDC-L (Kutai), sik onMcaHo y pekomeHaauisix
i BkasiBkax [Pollard et al., 2015; Cory, 2016].

Y KOHTPONbHIV rpyni NCiB NnepeamixypoBa 3ano3a Ha CoHorpadivyHomy 300paxeHHi Byna 4iTKo okpecrneHa Ta
Mana piBHUIA KOHTYp, opMY Bifg, chepPUYHOI OO rpyLLIONOAiOHOT, BU3Ha4Yanmcs OBi YiTKo BUPaXeHi YacTku (goni) —
nisa Ta npasa. [lo nikysaHHSA y AoCcnigHMX rpynax ncis npoctara Xxapakrepuaysanacs 36inbLeHHAM po3mipy, HeogHOPIA-
HICTIO MapeHXiMU, 3HUKEHHSIM EXOreHHOCTI, HAsiBHICTIO MiNOEXOreHHUX BOMHWLL, MOCUITEHHSIM BacKynsapusaaLlii ToLo.
Y TBapwvH | gocnigHoi rpynn ynsTpa3ByKOBi O3HAKW 3ananeHHs NnodmHanu ameHwysatmcs Ha 8—10-y Aoy nikyBaHHS.
Y 1li Il gocnigHux rpynax manu npubnusHo ogHaKOBi TEPMIHW 3HUKHEHHSA 3ananbHuX npouecie — Ha 6-8-y nody
crnocTepexeHb. Y IV gocnigHin rpyni 3 3acTOCyBaHHSAM rento i3 BMICTOM HAaHOYaCTUHOK cpibna ynsTpasBykoBa
KapTuHa NpocTaTy NOCTYNOBO HOopMaridyBarnacs, novmHaroum 3 5-i godu. B ycix gocnigHux rpynax Ha 5—7-y ooOy Big
noyaTky Tepanii Big3Ha4yanocst aMeHLLEHHS CTyrneHs HabpsiKy Ta BiIHOBMNEHHS OOHOPIOHOCTI EXOCTPYKTYPM, LLIO Biaobpa-
Ka€ 3HWKEHHS! KINITMHHOIT iH(iNbTpaLji Ta NpurHiveHHs GakTepianbHOro KOMNOHeHTa 3ananeHHs. Hagani, o 10-14-i
006K cnocTepiranocs 3aMeHLUEHHS PO3MIpIiB 3ar03u, BUPIBHIOBAHHS KOHTYPIB, 3HUKHEHHS! APIOHNX riNOEXOreHHNX 30H,
MOB’A3aHMX i3 OCEPEeOKOBMM 3anarneHHsIM, a TakoX 3HWDKEHHS! IHTEHCUBHOCTI KPOBOTOKY 3a AaHUMM gonneporpadoii,
LLIO BKa3ye Ha perpec rinepemii Ta crabinizadito MiKpouvpKynsuji.

Taknm YMHOM, 3aCTOCYBaHHSA HAHOYACTMHOK cpibna go3Bonse 36inbWMTH WBMAKICTE HOpManisauii cTaHy
nepeamMixypoBoi 3arno3u y MnciB 3a NPOCTaTUTY | CKOPOTUTK TPMBaNiCTb aHTMMIKPOGHOT abo NpoTu3anansHoi Tepanii.
Takox BCTAHOBMEHO, O MOHOKOMMOHEHTHE BUKOPUCTAHHSA Fenio i3 BMICTOM HAHOYaCTUMHOK cpibna cnpuse Bu-
pasHMM 3MiHaM exoCTPYKTYpUW NpocTaTu, BiQHOBMNEHHIO TI CTaHy 3@ paxyHOK LUBUAKOIO 3HWXEHHSI IHTEHCUBHOCTI
3ananbHuX NpoLeciB.

KnrouoBi cnoBa: cobaku, nepeamixypoBa 3anosa, 3ananeHHsa, HaHoMmaTepianu
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BnnuB a-ketorntoraparty Ta couianbHOI i3onsauii Ha NoBeAiHKY CaMOK MULLEn
y Tectax «lligHeceHnn nntoc nabipuHT» Ta «CBITNO-TEMHUN ALWMK»

1O. B. Cokonosceka®, B. I'1. [lepkados, T. A. Kapac, C. O. AnaHcbka, M. M. baunsik

*julia.sokolovska.95@gmail.com

KapnaTtcbkuin HauioHanbHui yHiBepeuteT imeHi Bacuna Ctedanuka, M. IBaHo-®paHkiBebk, YkpaiHa

TpuBana coujanbHa i30nsLis BBaXKaeTbCs 3Ha4YHUM (DaKTOPOM CTPECY, SIKUIM HEraTUBHO BMNMBAE AK HA NCUXIYHE, TakK
i Ha (pisnyHe 300pPOB’sA. XPOHiYHa i30MAList MOXE MOPYLUMTA TOMEOCTaTUYHY PEryrsLito, CPUST PO3BUTKY TPUBOXKHOI Ta
OenpecuBHOI NOBEAIHKW, a TAKOX aKTUBYBATW 3anaribHi NpoLEecy B MO3KY, LLIO MPU3BOANTL 0 NOPYLUEHHS KOTHITUBHKX Ta
noBeaiHKOBMX (PYHKLIiN. BpaxoBytoumn cknagHy npupogdy HeMponoBediHKOBUX 3MiH, CPOBOKOBAHUX CTPECOM, MOLLYK
edeKkTMBHMX hbapmakonoriyHux 3acobiB 3anvLaeTbca akTyanbHUM. a-ketornytapat (AKI), kntovoBuin metabonit
uunkny Kpebca, 6epe yyacTb B eHepreTMyHOMYy OOMiHI, CUHTE3i HEMpOMeaiaTopiB Ta OKUCHO-BIAHOBHOMY GanaHci.
3aBaskm cBOiM MeTaboniYHUM Ta aHTUOKCuAaHTHUM BriacTnBocTAM AKG Moxe Matu HeMpONpPOTEKTOPHY Aito i No-
cnabntoBaTy NOBEAIHKOBI MOPYLUEHHS, NOB’sA3aHi 3i CTPECOoM.

MerToto Lboro gocnigkeHHs 6yno OLiHATY NOBELJHKOBI 3MiHW, CMIPUYMHEHI TPUBANMM iHOVBIAYaNbHUM YTPUMaHHSM
CaMOK MULLIEN, a TaKoX 3'iICyBaTW, UM 30aTHe BBEAEHHS [0 paLuioHy a-KeTornyTapary HiBenoBaTty i nopyLueHHst. AKI
Aogasanu 4O OCHOBHOMO KOPMY y OBOX KOHUeHTpauisax: 1 % Ta 2 %. B poboti 6yno BukopuctaHo 48 caMoK MuULLIE
niHii C57BL/6J Bikom 3—4 micsaui. Yci TBapuHu nepebyBanu y cTaHgapTHUX nabopaTopHux ymoBax. [u3aiH ekcnepu-
MEHTY nepeabayaB po3nogin Ha WicTb rpyn. KOHTponbHi TBapuHu nepebyBany B yMoBax CTaHOAPTHOMO coLiarnibHOro
YTPUMAaHHS (Mo 4YOTMPU 0COBMHM B KNiTLi) Ta OTpMMyBanu abo 3BMYariHU pauioH, abo KopM i3 gogaBaHHsaM 1 %
un 2 % AKT. BogHouac Tpu iHLWIi rpynu NpOTAroM ABOX MICSLIB 3a3HaBanm XpOoHiYHOI couianbHOi isonadii (iHavBsi-
AyanbHe yTpMMaHHs1) Ha doHi BignoBigHuXx AieT (cTanaapTHoi, 1 % AKIT abo 2 % AKT).

HanpukiHUi ekcnepumeHTansHOro nepiogy OuUiHIOBanu NoOBEAHKY 3a AOMOMOIOK CTaHAapTHUX TECTIB HA TPUBOX-
HiCTb. Y TecTi «[lligHeceHun nntoc NabipuHT» piBEHb TPMBOXHOCTI Ta AOCTIOHWLBKY aKTUBHICTb BU3HAYanm 3a 4acom,
NPOBEAEHUM Y BIAKPUTUX | 3aKpUTMX pyKaBaX, a TakoX KiNbKiCTHO 3aX0fiB Y KOXKEH i3 HMX. Takox NpoBOAMAM OLHKY 3a
O0MNoMoroto TecTy «CBITNO-TEMHUIA ALLMK», MPUHLMM SIKOro 6a3yeTbCA Ha BPOZKEHOMY CTpaxy rpusyHiB nepes Big-
KPUTMM CBITINOM, SIKMIA 3HAYHO MOCUMIOETBECA Mg BNAMBOM CTpecy abo isonsuii. dikcyBanu nateHTHUIA nepios BXoay
Yy CBiTITy 30HY, TPMBarnicTb NepebyBaHHs B 000X 30HaX Ta KiNlbKiCTb NepexomiB Mk HAMW. CTaTUCTUYHWI aHani3 pesyrb-
TaTiB MPOBOAMIU 3a A4ONOMOro0 ABodakTopHoro AaucnepcinHoro aHanisy (ANOVA) ansi BU3Ha4eHHs BNvBYy yMOB
yTpumMaHHsi, fobaBok AKI™ Ta ixHboI B3aemogii. [1rs nonapHuX NopiBHsIHb BUKOPUCTOBYBaNmM Kputepin Tetoki (post-hoc Tecr).
Yci npouenypv NPoBoAWIM BiANOBIAHO OO ETUMHUX CTaHAAPTIB NOBOAKEHHS 3 TabopaTtopHMMM TBapUHaMM.

[lBomicsiuHa coujianbHa isonauis Muwen npu3eerna 40 BUPaXXeHOro TPUBOXHO-NOAIGHOro heHoTMNYy, SKNA Xa-
pakTepu3yBaBCS CyTTEBMM 3HWKEHHAM OOCNIAHULBKOT aKTMBHOCTI Ta NOCUNEHUM YHUKHEHHSIM aBEPCUBHUX 30H.
Y tectax «[ligHeceHui nntoc nabipnHT» | « CBITNO-TEMHUIA ALLMK» i30MbOBaHi TBAPUHN AEMOHCTPYBanm NOMiTHE 3MEH-
LLeHHS Yacy nepebyBaHHs! Ta KiNlbKOCTi 3axogiB Yy BiAKPWTI 1 CBITMi 30H1, 0coBnmBO Ha ¢hoHi npuiomy 2 % AKT. Lie Bkasye
Ha Te, Wo AKT, nMoBipHO, He nocrnabnioBas, a HaBMaku — MOCKIIOBaB TPMBOXHY MOBeaiHKY. Xo4a npu KOHUEeHTpawil
1 % AKT cnoctepiranu cnabky TeHAeHL;jo A0 NiATPMMKU SOCHIOHULIbKOI aKTUBHOCTI Y MULLIEN, AKUX YTPUMYBaru pasom,
noro eheKTUBHICTb B yMOBaX i3onsuii Byrna obmexxeHot, Lo NigTBepaXXyeTbCs CTiMKMM BUOOPOM TBapWH Ha KOPUCTL 3a-
KpUTUX | TeMHMX 30H. OTpuMaHi AaHi ceigyath, Wwo giesictb AKIT 3anexuTb Big coujarnbHOro cepeaoBuLLa i KOHKPETHOTO
[003yBaHHs. XpoHidHa coLlianbHa i3onsuisd, BOYEBWAb, HIBEMIOE NOTEHLNHI MeTaboniyHi nepesarn AKT, Wwo npussoanTb
[0 CTIlKOI TPMBOXHOI MOBEAiHKN. Take MPUrHiYEHHsT MOBELHKN BiAOYBAETLCS HE3AMNEXHO Big, (Ri3NYHNX MOXITUBOCTEN
TBapWH, OCKINbKW 3araribHa pyxoBa aKTUBHICTb 3anuLianacs He3MiHHO B YCiX eKCnepuMeHTanbHUX rpynax.

Knro4yoBi cnoBa: AKT, cTpec, noBegiHka, couianbHa isonsuis
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MupontobHicTb 64Xin pi3HUX BHYTPILUHLONOPOAHUX KPOCiB

M. C. CmeyuwuH*
*pmarichka777@gmail.com

IHcTuTyT Gionorii TBapuH HAAH, m. JbBiB, YkpaiHa

MwupontoOHICTb € BaXXNMBOK NOBEAIHKOBOK XapaKTEPUCTUKOK MEeOOHOCHUX 64N, sika BU3Ha4Yae TEXHOMO-
riYyHicTb pobOTK Ha naciui, 6e3neyHicTb 06cnyroByBaHHsl 64>KONOCIMEN Ta ONocepeaKkoBaHO BMSIMBAE HA IXHIO
NPOAYKTUBHICTb. [NiaBULLEHa arpeCcmBHICTb YCKNaaHIOE MPOBEAEHHS OCHOBHUX TEXHOMOTYHUX onepaLin, Toai K
MupontobHa noBediHka CNpUAE 3HWXEHHIO CTpecy AK Ans 64xkin, Tak i Ans nacivyHvka. PopmyBaHHSA L€ O3HAKK
3HAYHOIO MipO0 3yMOBIIEHE FEHETUYHUMUN YNHHUKAMW, MPOTE CYTTEBMI BNAMB MaloTh | YMOBW YTPUMAaHHS, Kimar,
a TakoX cenekuinHa HanexHictb 6axonociment [Hrechka et al., 2023; Blyzniuk, 2024].

MeToto gocnigpkeHHs Byro ouiHUTK piBEHb MMPOMNOOHOCTI Ta 3N0BNMBOCTI BOXKIN Pi3HMX BHYTPILLHBONOPOAHUX
KpociB KapnaTCbKoi nopoau.

HocnimkeHHs npoBeaeHi Ha Omykonax pisHMX reHearnoriyHux opMyBaHb KapraTcbkoi Mopoay Y NpUBaTHMX Nacikax
B ¢. Haeapis J1bBiBcbKol 06nacTi. [lns npoBeeHHs ekcrnepuMeHTansHuX JocnimxeHb 6yno cpopmoBaHo 6 rpyn no
10 6opKkorociment y KoxHiN: | (koHTporbHa) rpyna — Ompkony kapnarcbkoi nonynsauii Tmn «BydkiBecbkuny; Il — iHOpegHa
rpyna @ mikponiHis «915» x 3 MikponiHist «915»; [l — cenekuiiHmii kpoc @ MikponiHia «CTo» x & MikponiHia «915x»; IV —
cenekLjiHmiA Kpoc Q@ TUN «BydKiBCEKMIM» % & MiKponiHis «915»; V — cenekuinHui kpoc @ MikponiHis «67» x & MikponiHis
«915»; VI — cenekuinHmi kpoc @ MikporiHia «07» x & MikponiHia «915».

Mwuponto6HiCTb ouiHoBanuM 3a 6anbHO LLKanow, a 3rnobnmBiCTb — 3a KOMMMEKCOM MOKA3HUKIB: Yac nosiBu
CTOPOXOBUX OOXin y BiANOBIAb HA NOAPa3HWMK, KiNbKICTb 3anueHnX Xan y Wwmartky 3aMLui i TpMBanicTb aTaku.
[MogpasHeHHs 3aiicHIOBanu iMiTaLield MexaHiyHOro BNnmBY (yaapuy Mo nepegHin CTiHUi BynuKa Ta MasTHUKOBI pyXu
LMaTKoM 3amLui). OLiHIOBaHHSA NPOBOAUINY Y TPaBHi 3a CNPUSITIIMBMX MOMOAHMX YMOB Y MEepios akTUBHOMO Meao3oopy.
CratnctnyHy o6pobKy pesynbraTiB 34iMCHIOBaNM 3 BUKOPUCTaHHAM BiAMOBIOAHUX METOZIB BapiaLiiHOI CTaTUCTUKK.

BcTaHoBnEHO, WO GinbLWicTb AOCNIAXYyBaHMX OOKONOCIMEN XapakTepuayBanmcsa MUPOItOGHOK MOBEAIHKOL0.
HanHwxk4nin piseHb MUPOMNOBHOCTI BiA3HA4YeHO y KOHTPONbHIN rpyni — 2,2+0,83 6ana, Toai sk y 6axin Il ta Il rpyn
Lien nokasHuK ctaHoBmB BignosigHo 3,7+0,17 Ta 3,8+0,17 6ana. Y 6gxin IV rpynu BiH gopiBHioBas 2,3+0,17 6ana,
V — 3,040,29, VI — 3,310,17 6ana. Mpu uboMy pi3HWLA MiX rpynaMum 6yna ctaTUCTUYHO HELOCTOBIPHOIO.

OuiHka 3n06nMBOCTI NoKasarna, Lo HanwBuALLa peakLisi Ha NoAPa3HUK crnocTepiranacs y 6mKkornociMen KOHTPOSBLHOI
rpynm — 3,0+0,12 c, wo 6yno meHwwe, nopieHsaHo 3 11, Il Ta VI rpynamun, Ha 1,7; 2,2 Ta 1,2 ¢ BignosigHo (P<0,001).
Y 6pxin IV 1a V rpyn pisHuusa ctaHoBuna 0,3 Ta 0,7 ¢ i Gyna HeQoOCTOBIPHOL.

HanbinbLuy KinekicTb xan 3adikcoBaHo y KOHTponbHin rpyni — 10,1+0,57 wr., Togi sk y Il Ta lll rpynax uen no-
Ka3HWK cTaHOBMB BignoeigHo 4,4+0,37 Ta 4,3+0,40 wr. (P<0,001). Y 6gxxin IV rpynu KinbkicTb »an gopiBHIOBana
8,2+0,39 wr., V 1a VI — no 5,0 wr., Wo BiporigHo MeHLLEe nopiBHAHO 3 KoHTponem (P<0,05-0,001). BctaHoBneHo,
Lo 6axonmn KoHTpornbHOI Ta IV rpyn HanexaTb 4o NoMipHO 3nobnusmx (5—20 xan), Toai K peLuTa rpyn xapakre-
pu3yBanucsa MMpontoOHo noBeaiHkot (<5 xan).

TpwvBanicTb atakn Byna HanbinbLLIO y KOHTPOMLHIN rpyni — 86,1+1,72 ¢, Togi sk y |1, 11l Ta VI rpynax BoHa cTaHo-
BMna BignosigHo 72,0+1,58; 70,6+2,05 ta 73,1+2,13 ¢ (P<0,01-0,001). Y 6axin IV Ta V rpyn uer nokasHuK ckrnagas
83,1+2,29 ta 80,643,26 c. BctaHOBNEHO MPSAMY 3aNEXHICTb MK TPUBANICTIO ataky Ta KinbKiCTIO 3anuLIeHuX xar.

Omxe, MupontobHicTb 6aXin € BapiaTMBHOK 03HAKOHD, SIKa 3aNeXWTb Big CenekuinHoi HanexHocTi. HanbinbLw
MUPOMNOBHUMM BUSIBUINUCS BOxxonu kpocy @ mikpononynauis «Cto» x & mikpononynsauis «915», Toai Ak niasuLLeHy
arpecmBHICTb NPOSIBNANM 6mxonu Tuny ByukiBcbkuin. OTpumaHi pesynsrati AOUINIbHO BPaxoByBaTu Mpu cenekuii
OmKin AN nigBULLIEHHSA TEXHOMOMYHOCTI BeaeHHS 6aXinbHMLTBA.

Knro4yoBi cnoBa: MefoHOCHi 6pkonu, kapnatcbka nopoga 64xin, BHYTPILLHLOMOPOAHI KpOCK, MUPOIOBOHICTb,
3no0ONMBICTb
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Bnnue «CadmaHHaHy®» Ha opraHiam nTuui B ymoBax TennoBOro crpecy

B. b. ToOoprok*

*applleman@gmail.com

IHcTuTyT Gionorii TBapmH HAAH, M. JbBiB, YkpaiHa

TennoBuin CTpec € OAHUM i3 KIMYOBUX abiOTUYHUX YNHHMKIB, KU HEFATUBHO BNMBAE Ha NPOOYKTUBHICTD,
iIMyHOBIONOriYHYy peakTUBHICTb Ta MeTaboniyHMi cTaTyc TBapuH. 3a YMOB MiABULLEHUX TEMMEPATYpP B OpraHi3mi
aKTUBYIOTBECS NPOLIECU NEPOKCUAHOIO OKUCHEHHS NMiniaiB, NopyLLyeTbCA (OYHKLOHYBaHHSA aHTUOKCUAAHTHOI cUCTEMN,
3HWXKYETbCH Bap’epHa YHKUIS KMLWeYHrKa Ta (HOPMYETBLCS iIMyHOCYMNpeCis.

OpHUM i3 BaXXNMMBUX NAaTOreHETUYHUX MEXaHi3MiB TEMNMOBOrO CTPECY € NOPYLUEHHSA KPOBOMOCTAYAHHS KMLLEY-
HMKa BHacnigok nepepo3noainy Kposi 40 nepuddepil, WO CIPUYMHSIE MNOKCilo CRM30BOT 0BOMOHKN, 3HWKEHHS LiinicHOC-
Ti eniTenianbHoro 6ap’epa Ta po3BMTOK CUHOPOMY «LipsiBOrO KMLeYHUKay. Lie, y cBo 4vepry, cnpusie TpaHcnokadii
BakTepianbHVX TOKCUHIB (30Kpema ninononicaxapuais), akTveaLii 3ananbH1X NpoLeciB i NoganbLUOMY NPUTHIYEHHIO
iMYHHOI Bignosigi.

Y 3B’A3Ky 3 LM, 0cobnMBOro 3HavyeHHs HabyBae 3aCTOCyBaHHS KOPMOBWX A00aBOK, 30aTHUX NiABULLMTK aganTa-
LifHI MOXIMBOCTi OpraHiaMy, 3MEHLLUTM OKCUAATUBHUI CTPEC Ta cTabinisyBaTu pyHKUIO KuevHnka. OgHieto 3 Takmx
nob6aBok € «CacdhmaHHaH®» — NpoayKT Ha OCHOBI KIITUHHOI CTiHKM ApiXmKiB Saccharomyces cerevisiae, kUi MiCTUTb
MaHHaH-ornirocaxapvuam (MOC) Ta B-rmokaHu.

MeToto poboTi Byno ouiHUTK eheKTUMBHICTb 3acTocyBaHHSA «CadhmaHHaHy®» y 3MEHLUEHHI HEraTUBHOIO BNBY
TENMOBOIo CTPECy Ta NiABULLIEHHI NPOAYKTUBHOCTI, iIMYHOMNOMYHOT PEaKTUBHOCTI 1 6ap’€pHOI (PyHKLIT KULLEYHMKA Y NTULL.

MpoBeaeHo aHani3 pe3ynsraTiB eKCriepUMeHTanbHNX OOCHIOKEHb, Y AKMX BUBHanu Bnnve «CadmaHHaHy®» Ha op-
raHiam Gpovinepis 3a yMOB TENMOBOIoO CTPecy. Y AOCNiMKEHHSX (hOpMYBanu KOHTPOMbHY Ta gocnigHi rpynu («CadmaH-
HaH®» + TennoBuiA CTPEC), OLHIOBaNu Temnepartypy Tina, BUXXMBaHICTb, MPOAYKTUBHI MOKa3HWUKN (cepeaHbonob0BuMi
MPUPICT, KOHBEPCItO KOPMY), a TaKoXX MOPEOdYHKLIOHANbHUIA CTaH KULLIEYHUKA Ta MIKpOBIOnoriYHi MOKasHUKK.

BcTaHoBREHO, WO TENIOBUIA CTPEC YNHUTL BUPAKEHWIA HEFATUBHUIA BAAMB Ha oi3ionoriYHmMin cTaH NTulji, LWo
NPOSIBNAETLCA NiABULLEHHAM TEMMNEPATYPU Tina, 3HWKEHHSIM CMOXMUBAHHS KOPMY, YNOBINbHEHHSIM POCTY Ta npu-
rHIYEHHAM IMYHHOT CUCTEMM.

3acTocyBaHHs «CacpMaHHaHy®» 3abe3neyye 6araToKOMNOHEHTHUIA NO3UTUBHMI echekT. 3oKkpema, BCTAHOBIEHO
CYTTEBMI BMIMB Ha 6ap’epHy (PYHKLiKO KMLLEYHMKA: Y NTUL 3@ YMOB TEMIOBOIO CTPECY BigMiHanocs 3HWKEHHS eKc-
npecii 6inkiB winbHnx koHTakTiB (Claudin-5, ZO-1), Toai sk AogaBaHHA «CadymaHHaHy®» BiAHOBMIOBANO iXHil piBeHb
00 3Ha4yeHb, 6rM3bKNX OO KOHTPOMIO, WO CBiAYMTb NPO 3MiLHEHHS eniTenianbHOoro 6ap’epa Ta 3MEeHLLEHHS Npo-
HWKHOCTi KMLLEYHUKA.

Kpim Toro, «CadpmaHHaH®» cripusie 36epexkeHHIo cnm3oBoro bap’epa KuLWeYHWKa, Lo NigTBepaKy€eTbCa cTabinisa-
Lieto excnpecii MyLMHY-2, KA Bifirpae BaXKNUBY POsib Y 3aXMCTi CI30BOI OBOMOHKM Bif NATOreHHNX MiKpOOpraHiamiB.

BcTaHOBNEHO TakoX BUPaXXEHUI aHTMBaKTepianbHUN edoexT: 3a YMOB TEMMOBOMO CTPECY 3acTocyBaHHs «CadmaH-
HaHy®» CynpOBOKYETLCSA 3HMKEHHAM piBHSA Clostridium perfringens y KALWEYHWKY NTUL, LLO 3MEHLLYE PUSUK PO3BUTKY
HEKPOTUYHOIO EHTEPUTY.

«CadmaHHaH®» NO3MTUBHO BMNMBAE Ha iIMYHHY CUCTEMY Ta 3anasibHi Mpouecu, 30Kpema 3HUXKYE NPoJyKLito
nposananbHuX UuTokiHiB (IL-6), Wwo obmexye akTneaLito rinotanamo-rinogisapHo-HagHMPKOBOI OCi Ta cnpusie
3MEHLLEHHIO PIBHS IMIOKOKOPTUKOIZiB. Lle CBiag4YMTb NpOo MOro BUpaXXeHUn aHTUCTPECOBUIA €DEKT.

Baxxnueum € Takox BNMB Ha TEPMOPETYISAL0 Ta NPOAYKTMBHICTL: y Bpoiinepis, siki oTpumysanu « CadomaHHaH®»,
Temnepartypa Tina Oyrna 4OCTOBIpHO HMKYOK Y nepiog 35—42 [obu, NopiBHAHO 3 NTULEHD, Ska nuwe nepebysana
nig BNAMBOM TennoBoro ctpecy. 36epexeHicTb noronis’a nigeuwysanaca go 96—100 %, Toai 9K y KOHTPOMbHIN
rpyni Luen nokasHuk ctaHoBmB 6rm3bko 89 %.

Kpim Toro, BiazHa4eHo nokpatleHHs koHBepcii kopmy (FCR) Ha 4—6 nyHKTIB Ta nigBuLLEHHS cepeaHboao00BUX
NPMPOCTIB, WO CBiAYUTL NPO NiABULLEHHS €(PEKTUBHOCTI BUKOPUCTAHHS KOPMY.

Otxe, «CadmaHHaH®» MOoxe ByTh peKoMeHOOoBaHUM sk edpeKTUBHMIA 3aci® MiaABULLIEHHST aganTauiiHUX MOX-
NMBOCTEN OpraHiaMy NTULi B yMOBax TEMMOBOro CTPeCy. Moro 3actocyBaHHsA CrpUsie 3HMKEHHIO TeMnepaTypy Tina,
NigBULLEHHIO 30€PEXEHOCTI Ta MOKPALLLEHHIO MPOAYKTUBHMX MOKa3HWMKIB.

KnrouoBi cnoBa: «CadpmaHHaH®», NTMUs, TENSIOBUIA CTPEC
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The value of livestock products: a modern aspect
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Polissya National University, Zhytomyr, Ukraine

Livestock production is one of the most important branches of agriculture because it provides society with
valuable food products and raw materials. Products obtained from animals play a major role in human nutrition,
industry, medicine, and the economy. In the modern world, livestock production continues to develop due to
population growth, urbanization, technological progress, and increasing demand for high-quality food.

One of the main reasons livestock products are important is their nutritional value. Animal products such as meat,
milk, eggs, fish, and honey are rich in proteins, fats, vitamins, and minerals. These nutrients are essential for the
growth, development, and health of people. Animal proteins contain all the necessary amino acids that the human
body cannot produce on its own. Milk and dairy products are important sources of calcium and phosphorus, which are
needed for strong bones and teeth. Meat contains iron, zinc, and vitamin B;,, while eggs provide high-quality protein
and vitamins [Tkachuk, 2022; Herrero, 2023].

In the modern aspect, livestock products are becoming even more important because of changes in consumer
preferences. Many people are paying more attention to healthy eating and are choosing products with high nutritional
value. There is also a growing demand for organic meat, milk, eggs, and dairy products. Consumers are increasingly
interested in food safety, animal welfare, and environmentally friendly production methods. As a result, livestock farms
are introducing innovative technologies and better management systems to meet these expectations.

Livestock production is also important for the economy. It creates jobs in farming, processing, transportation,
veterinary services, and trade. Millions of people around the world depend on livestock farming as their main
source of income. The sale of meat, milk, eggs, wool, leather, and other animal products supports both local and
national economies. In many countries, livestock products are exported, bringing foreign currency and improving
the trade balance [Alonso, 2019; Ruban, 2023; Tsmekh, 2024].

Another important aspect is the role of livestock products in industry. Animal raw materials are used in many branches
of manufacturing. Leather is used for shoes, clothing, bags, and furniture. Wool is used in the textile industry for making
clothes and blankets. Animal fats can be used in the production of soap, cosmetics, candles, and pharmaceuticals.
Gelatin obtained from animal products is used in food processing, medicine, and the pharmaceutical industry.

Modern livestock production is closely connected with innovation and technology. New breeding methods, automated
feeding systems, robotic milking machines, and genetic selection help increase productivity and improve product quality.
Scientists are also developing alternative protein sources, cultured meat, and sustainable production methods to reduce
the environmental impact of livestock farming. Modern technologies make it possible to produce more food with fewer
resources [Rauw, 2023; Yang, 2023].

Environmental issues are another important part of the modern aspect of livestock production. Livestock farm-
ing can affect land, water, and air resources. However, modern farms are using more sustainable methods, such
as recycling animal waste, reducing greenhouse gas emissions, and improving feed efficiency. Manure is widely
used as an organic fertilizer, which helps improve soil fertility and reduce the need for chemical fertilizers.

Livestock products are also important in medicine and public health. Some animal products are used in the
production of vaccines, medicines, and medical equipment. For example, insulin, certain enzymes, and biologi-
cal materials are obtained from animals. Milk products with probiotics can improve digestion and strengthen the
immune system. In addition, balanced nutrition based on animal products helps prevent malnutrition and nutrient
deficiencies.

In rural areas, livestock production has social importance as well. It provides employment, supports family
farms, and helps maintain traditional ways of life. Many small farmers depend on cattle, sheep, pigs, poultry, and
goats for food and income. Livestock farming can reduce poverty and improve living standards in rural communi-
ties [Godfray, 2018; Steinfeld, 2022; Shuliar, 2025].

In conclusion, livestock products are extremely important in the modern world because they provide essential
nutrients, support the economy, create jobs, supply raw materials for industry, and contribute to medicine and
rural development. Modern technologies and sustainable farming methods are helping make livestock production
more efficient and environmentally friendly. Therefore, the livestock industry remains one of the key sectors of
agriculture and plays a major role in human life.

Keywords: livestock products, animal nutrition, food safety, sustainable farming, economic importance, modern
technologies.
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Features of protein metabolism in lactating sheep
depending on the completeness of the diet
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The functional state of the liver is a key factor determining the metabolic adaptation of ruminants to the lactation
period [Pinedo & Melendez, 2022; Ahvanooei et al., 2025]. During this physiologically stressful period, the body’s need
for protein synthesis increases dramatically, which play a leading role in detoxification processes, nitrogen metabolism,
metabolite transport and milk protein formation [Cha et al., 2025]. During lactation, the load on hepatic metabolism
increases by 1.5-2 times, which is associated with the need to provide substrates for milk synthesis and maintain
homeostasis [Lock et al., 2025]. It has been established that the intensity of synthesis of albumin, transport proteins
and detoxification enzymes in high-yielding cows and sheep is directly correlated with the provision of animals with
energy and trace elements [Caton et al., 2025]. The condition of the digestive and gonadal glands, primarily the liver
and ovaries in sheep, depends on the completeness of the diet, which is of greatest importance during the lactation
period [Silva et al., 2025; Wang et al., 2026]. In turn, the liver, in particular its protein synthesis function, is particularly
sensitive to energy deficiency — transcription and translation processes are disrupted, and the secretion of albumins
and globulins is reduced [Li et al., 2023]. At the same time, the methionine cycle is disrupted, since vitamin B, is
necessary for the remethylation of homocysteine to methionine [Brisson et al., 2022]. The lack of methionine and S-
adenosylmethionine leads to a decrease in the level of DNA and RNA methylation, which impairs the expression of
genes associated with protein synthesis, as well as changes in the functioning of the endoplasmic reticulum, which
further limits the protein-synthesizing function of the liver and leads to a reduced production of albumins, transport
proteins and enzymes [Cheng et al., 2025]. The aim of the work was to determine the indicators of protein metabolism
in sheep during lactation under conditions of full-fledged and nutritionally deficient diets.

Sheep were used for the study in the lactation period, groups of animals were formed according to the prin-
ciple of analogues, taking into account live weight and age, breed, lactation frequency, hopes. Thus, the study
used Dorper sheep, aged 2—4 years, with 3-4 lambs, live weight of 60—70 kg. Animals of the control group (n=10)
were kept on a full-fledged diet, adjusted according to the needs of the lactation period, and animals of the experi-
mental group (n=10) under conditions of nutritionally deficient diet. Blood for research was taken from the jugular
vein on the 30" day of the postpartum period once. Protein metabolism was studied by the content of total protein
(biuret reaction) and protein fractions (nephelometric method) [Vlizlo, 2012]. Statistical processing of indicators to
determine the average values and their errors and their subsequent comparison by Student’s t-test was carried
out using Microsoft Excel.

It was established that during the lactation period, sheep experience pronounced hypoproteinemia against the
background of nutritional deficiency, so in the experimental group the content of total protein was 38.4+0.92 g/I,
which was 42.4 % lower (P<0.001) than the values of the control group (66.7+1.24 g/l). Among blood proteins,
negative dynamics of changes was also observed in the content of albumins and globulins. Thus, in the sheep
of the control group the content of albumin was 47.1+£0.93 g/I, while in the experimental group it decreased to
32.410.74 g/l, which was significantly lower by 31.2 % (P<0.001). There was also a decrease in the content of
all globulin fractions in the blood serum. Thus, the content of a1-globulins decreased by 20.8 % (P<0.01), a2-
globulins — by 19.0 % (P<0.05), B-globulins — by 30.7 % (P<0.001), and y-globulins — by 36.5 % (P<0.001).
Thus, hypoglobulinemia was observed in the sheep of the experimental group.

The conducted studies have shown that in sheep, keeping them on a deficient diet led to a decrease in the
protein-synthesizing function of the liver — so, the content of total protein was lower than the control data by
42.4 %, hypoalbuminemia and hypoglobulinemia were detected. Thus, it can be stated that in ruminants during
the lactation period, against the background of nutritional deficiency, there is a violation of protein synthesis by
the liver.

Keywords: sheep, feeding, albumins, globulins
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OwvHamika noroniB’A Ta BAPOOHULTBA BOBHU
y rocnopapctBax Kapnarcbkoro perioHy YkpaiHu
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Ba)knmBoto ranyssio arpapHoro cektopy, sika 3abesnevye HaceneHHsi Xap4oBMMM MPOAYKTaMK, a Nerky npommc-
NOBICTb — CMPOBWHOLO, € BIBYapCTBO. BiBUI — €anHWMIA BU, CifTbCLKOrOCNoAapCbKMX TBApWH, Bif AKMX OOEpPXYHOTb
HanbinbLL Pi3HOMaHITHY NPOAYKLt0: M’ICO, MOMOKO, >KUP, BOBHY, CMY>XKW, OBYMHU TOLLIO. BTiM, B OCTaHHI poku cnocTe-
piraloTbCsA HeraTMBHI TeHAEHLUIT Y pO3BUTKY BiBYApPCTBA: 3MEHLLYETLCHA NOroniB’s OBeLpb, a BiAnoBigHo, i BUPOOHNLITBO
TXHBOI NPOAYKLii, 30KpeMa BOBHM.

3 ornagy Ha 3a3HaveHe, METOLO Halloi poboTun Byno AocnianTu CTaH ranysi Bis4apcTea B obractsix Kapnarcbkoro
perioHy Ta BanoBe BUPOOHMLITBO BOBHW.

[MpoBeneHo peTpocnekTUBHUIA aHani3 gaHnx [0NoBHUX ynpaeniHb cTaTUCTkK y JlbBiBCbKIM, 3akapnaTcbkin,
IBaHO-PpaHKiBCbKi Ta YepHiBeupbkii obnactsax 3a nepiog 2015-2022 pp.

Pesynbratv gocnigkeHb cBigvaTh, WO KiNbKICTb OBeLpb Y rocnogapcraax NigkOHTPOnbHUX obnacten y gocni-
[PKYBaHWUI nepiog, CyTTEBO 3MeHLLMnacs. Tak, y rocnogapcrBax ycix Kkareropin 3akapnaTcbkoi obnacTi umcerb-
HicTb noronis’s oseupb y 2015 p. ctaHoBuna 114,6 TUC. roniB i 3 KOKHUM HACTYMHUM POKOM BOHA 3HUXKYBarnacs ax
0o 86,8 tuc. ronie y 2023 p., TOBTO KiNbKiCTb TBApUH 3MeHLWwMnacs Ha 24,3 %. [ewo iHwa cuTyauis cnoctepirana-
csa B IBaHO-PpaHKiBCbKi obnacTi: y 2015 p. y rocnogapcTBax ycix kateropin Hanivysanocsi 9,3 TUC. ronis oBeLpb;
00 2021 p. ixHa yncenbHicTb 3meHwwunacd Ha 1,0 Tuc., y 2022 p. 3apocna Ha 1,8 Tuc., ay 2023 p. ctaHoBUNa BXe
10,3 Tuc. ronis. HatomicTb y JIbBiBCbKii obnacTi noronis’sa oBeLb 3meHwwnnocs 3 8,7 tuc. y 2015 p. go 7,2 tuc.
ronis y 2022 p. i nuwe y 2023 p. BOHO He3Ha4yHO 3pocno — Ao 7,7 tuc. ronis. Logo YepHiseubkoi obnacri, To
KinbkicTb TBapuH y 2015 p. ctaHoBuna 35,8 Tuc. ronie, a 4o 2021 p. BOHa 3HM3unacs Ha 4,7 TuUC. ronis i Ha Maixe
Ha Takomy piBHi Tpumanacs ax go 2023 p. — 30,9 Tuc. ronis.

AHani3 anHamiku BUpOOHMLTBA BOBHM Y obriacTsix Kapnatcbkoro perioHy CBigumTb NPO MOr0 3HAYHE 3HMDKEHHS.
Tak, y 3akapnatcbkii obnacti BUpOBHULITBO BOBHU BCiX BUAIB y rocriogapcTaax ycix kateropin y 2015 p. carano 185 1;
y 2020 p. BOHO 3meHwmnocs Ha 25 1, y 2021 p. — we Ha 2 T, a 2022 p. — HaBnaku, 36inbmnocs Ha 9 T i CTaHOBWIO
137 1. B IBaHO-®paHkiBckkii obnacti y 2025 p. 6yno BupobneHo 23 T BOBHW, a B NoAanbLLOMY CMOCTepiranocs He-
3HaYHe 3HKEHHS 1T BUpoOHULTBa i y 2022 p. BOHO cTaHoBMITO 21 T. Y JIbBiBCbKi 00nacTi cutyauis 6yna AeLuo iHWok:
BMPOGHMLTBO BOBHM 3 14 Ty 2015 p. 3pocrno o 18 Ty 2020 p., Toai 3HmM3nnoca go 14 1y 2021 p., a 2022 p. ctaHo-
Burno nuwe 13 1. HatomicTb y YepHiBeubkii obracTi 3a BeCb JoCnigKyBaHWI Nepiod BUPOOHMLTBO BOBHM MOCTYMNOBO
3HMXKyBanoca: sakwo y 2015 p. BoHo ctaHoBuno 137 1, To y 2020 p. BOHO 3MmeHLwwmunocd Ha 24, y 2021 p. — Ha 30
iy 2022 p. — Ha 34 T, nopiBHsHO 3 2015 p.

PesynbTat gocnigxeHb cBigyaTh, WO Y NiQKOHTPONbHMX rocnogapcTBax cepeaHbOPiYHUI HACTPUT BOBHU
BiJ, ofHiei BiBUi OyB BiAHOCHO HM3bKMM. HamBumM Len NokasHuk ByB y rocnogapctBax YepHiBelbkoi obnacTi
(3,7 kr y 2015 p. — 3,1 kr Ha ogHy BiBUto y 2022 p.). HanmeHWwWnM cepegHbOPiYHMI HACTPUT BOBHW Bif, OAHI€Ei
BiBLi cnocTepiranu y rocnogapcteax 3akapnarcbkoi obnacTi, 3a BeCb JOCNiAXyBaHWU nepiod BiH ByB maixe Ha
ogHakoBoMy piBHi — 1,6 kr y 2015 p. i 1,7 kr y 2022 p. WWono IBaHo-PpaHkiBCbkOi Ta JIbBIBCbKOI obnacTten, To
3a BULLEeHaBe4EHUM NOKa3HUKOM L CYyTTEBO He BiapisHsanuca. BTim, skwo B o6ox obnactax y 2015 p. HacTpur
BOBHMW Bif OAHI€i BiBLj CTaHOBMB 2,5 Kr, TO B rocnogapcTteax IBaHo-PpaHkiBcbkoi obnacTi y 2022 p. Ler NoKasHuK
3Hu3mBcs Ha 0,3 kr, a B rocnogapcTeax J1bBiBCbKOi obnacTi, HaBnaku, 3pic Ha 0,2 Kr.

Ha Hawy oymKy, onMcaHa BuLLe CUTYaLlis y BiB4apCbKMX rocnogapctBax KapnaTcbkoro perioHy obymoeneHa
OeKinbKkoMa npuYnHamu: BiACyTHICTb LMBINi30BaHOIO PUHKY 30yTYy BiBYapCbKOi NpoaykKuii, bpak nigTpumku ranysi
JepxxaBoto, AncnapuTeT LiH Ha NMPOMUCIOBY i CifTbCbKOrocnogapCbKy NPOAyKLUito, BiACYTHICTb NONUTY Ha BOBHY
Ta 30MTKOBICTb 1T BUpOOHMUTRA.

OTxe, aHani3 ctaHy ranysi BiBdapcTsa B 06nactax Kapnatcbkoro perioHy YkpaiHu CBigunTb Npo 3Ha4YHEe 3MEeH-
LLIEHHS NOroniB’s OBeLb Ta 3HWKEHHSA BUPOOHMLUTBA BOBHU 3 2015 no 2023 pp. [nsa 3abe3neveHHs cTabinbHoro
po3BuUTKY BiB4apcTBa B KapnaTCbKoMy perioHi HeOOXiAHO NOKpaLUUTK AepXaBHY NiATPUMKY ranysi i MapkeTuHr Ta
30iNbLUNTK YMCENbHICTb MOroniB’s TBAPUH.

KnrouoBi cnoBa: BiBUj, Noronie’s, BOBHA, HacTpur, Kapnartcbkuii perioH
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BioxiMiuHi NOKa3HUKN KPOBi KponiB 3a BUNOKOBaHHA
HaHOYaCTMHOK LIMHKY, CerieHy Ta repMaHito uuTpariB
B YMOBaxX NOMipHOro Ta CUfbHOro TEeNy0BOro cTpecy
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MMobGanbHe NoTenniHHA 3yMOBIIOE MNiABULLLEHHS aHOMaNbHUX TeMnepaTyp HaBKOMULLHBOrO cepeaoBuLLa,
LLO NpM3BOAMTL 4O TEMMOBOrO CTPECY i CTaHOBUTL 3arpo3y Afs BeAeHHd ranysi TBapuHHuuTea [Bashar, 2024].
Bucoki TemnepaTtypu QOBKINMs nopyLwytoTe ¢isionoridyHy i MetaboniyHy akTMBHICTE B OpraHiami, Lo CNpUYNHSIE
OKCUOATUBHUIN CTPEC, NOripLUIYE NOKa3HUKN POCTY N PO3BUTKY, NPU3BOAUTL 40 EKOHOMIYHMX BTPAT Y KPONiBHULTBI
[EI-Ratel, 2024]. lopaBaHHs 0O pauioHy TBapuUH KOPMOBMX 000aBOK 4acTo 0OMexXyeTbca HM3bkoto BiogocTyn-
HICTIO i 3aCBOKOBAHHICTIO OpraHiaMoM Ta TexHonoriyHot obpobkoto [Reddy, 2020]. MopiBHAHO 3 HEOPraHiYHUMM
MiHepanbHUMN PeYOBUHAMMU, HAHOYACTUHKMN BOJOAIHOTh LUMPOKMM CNEKTPOM BionoriYHOi Aii, XxapakTepuayrTbes
BMCOKOIO MOBEPXHEBOID i KaTaniTUYHOK aKTUBHICTIO, HU3bKOK TOKCUYHICTIO Ta aacopbyroumMMn BNacTMBOCTAMM
B opraHi3mi [Swain, 2015].

Tomy MeTOI0 HaLIOro AocHiAXeHHS Byno BU3Ha4YMTK BioxiMiYHi MOKa3HUKM KPOBi KponiB nig, BNAIMBOM NOMIpHO-
ro Ta CUMbHOIO TEMNJIOBOIO CTPECY 3a BMMOKBAHHSA HAHOYACTUHOK LIMHKY, CEMEHY i repMaHito uuTparTiB.

[ocnigxeHHsa npoBoaunM Ha MOMOAHSAKY KporniB-aHanoriB nopoan TepMoHcbka Bina y nepiopg 3 35- oo
78-0060BOro BiKy 3a YMOB MOMIPHOTO i CUITbHOIO TEMJIOBOrO CTpecy. YMoBM NoMipHoro (27,8—28,9 °C) i cunbHoro
(28,9-30 °C) TennoBoro cTpecy CTBOptoBanu 3a AOMOMOIOK LWTYYHMX aBTOMATUYHUX HarpiBanbHUX NPUCTPOIB
NPOTSroM YOTMPbOX FOAMH Ha Joby wopaHa 3 12:00 go 16:00. TeapuH ansa gocnigXeHHst opmyBanu y rpynm
(koHTpOnbHa i Tpy gocnigHi) no 6 TBapwH, cepeHboo Macoto Tina 980+50 r 3a NOMipHOro TeNMOBOro cTpecy
i 1200+50 r 3@ yMOB CWIbHOIO TEMJIOBOrO CTPECY.

Kponi KOHTpOMbHOI rpynun oTpuMyBanv OCHOBHUI paLioH 3i cTaHAapTHUM 36anaHCcoBaHUM rpaHyfibOBaHUM
koMbikopMoMm i Bogoto 6e3 obmexxeHb. Kponi |, Il 1ll gocnigHunx rpyn cnoxuBanm Taki >k KOMBIKOPMU, SIK Y KOHTPOT,
npoTe BNpodoBX 24 rof,. 3 Bogoto oTpumysanu: | rpyna — uuHky uutpat (60 mr/n abo 12 mr/kr macw Tina); Il rpyna —
ceneHy uutpat (300 mkr/n abo 60 mkr/kr macu Tina); lll rpyna — repmasito untpat (62,5 mkr/n abo 12,5 mkr/kr
mMacw Tina). [ins ekcnepMMeHTy BUKOPUCTOBYBanu LUTpaThu MikpoenemMeHTiB BupobHuutea TOB «HaHomatepianu
i HaHoTexHonorii», M. Kni (MateHT Ne 38391). MokasHukK KpoBi KponiB AocnimKyBanu Ha 14-y 4oby niarotoB4oro
nepiogy Ta Ha 14-y i 29-y 0obu gocnifKeHHs 3a YMOB MOMiIPHOr0O Ta CUITbHOIO TEMMOBOIO CTPECY.

OBuncneHHs pesynsraTiB OCHiMKEHHS NPOBOAMIN 3 BUKOPUCTaHHAM NakeTy nporpam Statistica 7.0 (Statsoft, CLLA).
EkcnepumeHTanbHi gaHi Bupaxanu sik cepefHe 3HauyeHHs (M) £ Ta cepegHboKBagpaTuyHe BigxuneHHs (SD).
Pesynbratu po3paxoByBanu ogHoakTopHUM aucnepciiium aHanizom (ANOVA), ons BUSIBNEHHS CTaTUCTUYHUX
BiAMIHHOCTEN MiXX KOHTPOIIbHO Ta JOCMiOHUMM rpynaMyn BUKOPUCTOBYBanyW anoCTepiopHUIA KpuTepin (post-hoc
TecT) — Mmetoq Tukey HSD, BigMiHHOCTI BBaxkanu gocTtosipHuMK npu P<0,05.

BcTaHoBneHo, Wo BUNOIOBaHHS KPOSIsiM HAHOCMNONYK MiKpoeneMeHTIB 3yMOBINIOE NOCUIEHHS adanTauinHnx
MPOLECIB OpraHiamy 3a yMOB NMOMIPHOIO Ta CUITbHOIO TEMMOBOro CTpecy. 3oKkpema, 3a Aii UMHKY LMTpaTy y KpoBi
Bij3HAYEHO BIAMOBIAHO MEHLUMI BMICT KpeaTuHiHy (7,3 1a 7,5 %), 3HmkeHHa aktnHocTi ACT (16,9 Tta 35,0 %),
ANT (12,4 ta 23,5 %) Ta MeHWWIA BMICT xonectepony (22,2 ta 27,3 %); ceneHy untpaT CNpusiB 3MEHLUEHHIO
piBHSA KpeaTuHiny (7,3 Ta 7,5 %), sHwkeHHo aktmHocTi ACT (13,0 Ta 15,2 %) i AT (10,5 Ta 18,5 %), HMx4OMY
BMiCTy xonectepony (16,6 Ta 17,8 %) i ceqoBuHM (19,9 Ta 17,7 %); repmaHito UMTpaT NO3HAYNBCA HaNMEHLLE
BYPaXeHMMU 3MiHaMU JOCHIAKYBaHUX NOKA3HMKIB 3i 3HWXKEHHsIM BMICTYy ceyoBuHM (19,91 20,3 %) Ha 14-y i 29-y
0001 eKCnepuMeHTY MOPIBHSAHO 3 KOHTPOSEM.

KnouoBi cnoBa: KpoB, Kporii, MTOMipHWUIA Ta CUNbHUI TEMSIOBUIA CTPEeC, BioXiMiUHI MOKa3HUKM
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