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The aim of this work was to investigate the toxicity of selenium
preparations and probiotic by intragastric administration to laboratory animals,
weight coefficients of internal organs of white rats, haematological parameters of
white rat blood on the 30" day of the experiment. During the experiment, 3 groups
of white rats were formed, which received sodium selenite with probiotic and
bionanoselenium for a month at doses of fed compound 1000, 3000 and 5000
mg/kg. We took into account such indicators of animals as appearance, behavior,
condition of hair, visible mucous membranes, attitude to food, rhythm, respiratory
rate, time of onset and nature of intoxication, its severity, course, time of death of
animals or their recovery. Studies had shown the absence of animal’s deaths or
diseases with intragastric use of the studied compounds, which allows to classify
them as toxicity class 4 — low-toxic substances. At autopsy, no pathological
changes in the internal organs of the thoracic and abdominal cavities and no
significant changes in the weights of the liver, heart, lungs and kidneys, compared
with the control group, with 30-day use of the studied supplements with
simultaneous weight gain of the spleen. No signs of inflammation, circulatory
disorders and trophism were found in the parenchymal organs. Long-term
admission of the studied drugs caused a probable increase in hematological
parameters (hemoglobin concentration, number of erythrocytes and leukocytes,
hematocrit) in the experimental animals. The conducted primary toxicological
study is the basis for the development and use of low-toxic, effective and
environmentally friendly drugs for industrial poultry and livestock that do not cause
side effects.

Key words: nanopreparations, nanoselenium, sodium selenite, white
rats, hematological parameters, biochemical parameters of blood

OnpepeneHne TOKCMYHOCTU HaHocoeauHeHun CeneHa

0. C. LIeXMVICTpeHK01, B. C. BMTrouKMW, C. N LIeXMMCTp(-'.‘HKO1, B. H. Xapqm.uvm1, H. A. TVIMOLIJOKZ,

A. A. ﬂqueHKOZ, H. . Cnusak®

1125enouepi<oec:i<uu HayuoHarnbHbIU agpapHbIl yHusepcumem, benas Llepkoeb, YkpauHa
WHecmumym mukpobuonoauu u supyconoauu um. [. K. 3abornom+ozo HAH YkpauHbl

Llenbto OdaHHOU pabomsbi 6b170 uccriedogamb MOKCUYHOCMb riperapamos CenieHa u npobuomuka npu
8Hympuxeny0o4HoM 88edeHuuU s1labopamopHbIM XUBOMHbIM, 8€C08bie KOI(hUUUEHMbI MacChl 8HYMPEHHUX Op2aHo8
benbix KpbiC, 2eMamorsioaudeckue rnokasamenu kposu 6enbix Kpbic Ha 30-e cymku onsima. Npu nposedeHuu ornkima
66110 chopmuposaHo 3 epynnbl beribix KPbIC, KOMOpble 8 medyeHue Mecsua Mosydanu CcefeHum Hampusi C
npobuomukom u 6uoHaHocesieH 8 003e CKOpMIIeHHbIX npenapamos 1000, 3000 u 5000 me/ke. lMpu amom y4yumsbiganu
makue rokasamersu XU80MmHbIX, KaKk 8HewHuUl eud, nogedeHue, COCMOsIHUE wepcmu, 8UOUMbIX CrIU3UCMbIX 0O0OHEK,
OMHOWEHUEe K KOpMy, pumm, 4acmomy ObixaHusl, 8pEMSI 803HUKHOBEHUSI U XapaKmep UHMOKCUKayuu, ee MmsiXecmhb,
meyeHue, epemsi 2ubesiu XUeomHbIX Uu UX ebl30oposrneHus. [lposedeHHbie uccriedosaHusi rnokasaszau omcymcemeue
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eubenu xueomHbIx unu 3aboneeaHull Mpu BHYMPUXeyOO4YHOM MPUMEHeHUU uccriedyeMbixX rpernapamos, 4mo
1038os1iem omHecmu Ux K 4 Kriaccy MmOKCUYHOCMU — MaslomoKCUYHble sewjecmesa. [lpu 8ckpbimuu He 0b6HapyXeHo
rnamorsio2u4ecKux U3MeHeHUl 8HyYmMpeHHUX opaaHo8 epyOHoU u 6prowHoU rnoocmel U omcymemeaue CyuecmeeHHbIX
U3MEHeHUU 8 8eco8biX KoaghghuyueHmax macchl rnedyeHu, cepdya, /1eeKUX U MoYeK o CPasHeHUro € rokasamensamu
KOHmMpornbHoU epynnbl, rnocne 30-cymoyHo20 rnpumeHeHusi uccredyembix 0ob6agoK rnpu OOHOBPEMEHHOM pocme
8eC08020 KO3hhuyueHma macchl cene3eHKU. B napeHxumamo3aHbix opeaHax He 0OHapyXeHO NpU3HaKo8 80CMaseHus,
HapyweHul KpogoobpauwieHuss u mpochuku. [numesnbHoe nocmynneHue uccriedyembix eseujecme o00ycrosurno 6
OMbIMHbIX XUBOMHbIX BEPOSIMHbIU POCM 2eMamosio2udecKux rokasamesnel (KoOHUeHmpauyuu eemoz0buHa,
Korudecmea apumpoyumos u netkoyumos, 8efiuduHbl eeMamokpuma). [lpogedeHHOe nepeuyHOe MOKCUKOI02UYEeCKoe
uccrnedogaHue sigrigemcsi 0CHogol 0nsi co30aHusi U NMPUMEHEHUST MarioMmOKCUYHbIX, 3GhheKMUBHBIX U KO102UYEeCKUX
npenapamos 015 MPOMbIWIIEHHO20 nmuyesodcmea U XUB0MHO800CMBa, KOMOpble He 6bi3biearom pa3sumusi
noboYHbIX aghghekmos.

Knroyeeble cnoea: HaHorperiapambl, HaHOCE[IEH, CefleHuUm Hampus, besnbie KPbICbl, eemMamoriocu4ecKue
riokazamersu, 6Uoxumu4eckue rnokasamersnu Kposu

Bu3Ha4vyeHHA TOKCUYHOCTI HaHocnonyk CeneHy

0.C. Llexmic7pem<o1, B. C. 5iTIOLLbKMﬁ1, C.L LleXMiCTpeHKO1, B. M. Xaptmmm-ﬂ, H. O. Tumomoxz,
O. A. lemueHko’, M. §1. Cnisak®
1Eir/ouepKiec::KuEl HauioHanbHUU agpapHul yHisepcumem, bina Llepksa, YkpaiHa
2IHcmumym mikpobionoeii i eipyconoaii im. [. K. 3aboromHozo HAH YkpaiHu

Memoto OdaHoi pobomu 6yno OQocnidumu mokcuyHicmb npenapamie CeneHy ma npobiomuky 3a
8HYMPIWHbOWITYHKO8020 88e0eHHs1 nabopamopHUM meapuHaM, 8az2o8i KoegilyieHmu mMacu 8HympiliHix opaaHie 6inux
wypie, eemamorsioeiyHi nokasHuku Kposi binux wypie Ha 30-y 006y docnidy. lNpu nposedeHHi docnidy 6yno chopmosaHoO
3 epynu 6inux wypise, siki 8NPoA08X Micsaus ompumysanu cesieHim Hampito 3 npobiomukom ma b6ioHaHoceneH 3a 003U
320008aHux npenapamie 1000, 3000 ma 5000 me/ke. Npu yboOMy 8paxosysasniu maki MOKasHUKU MeapuUH, sIK 308HIWHIl
8uensAd, nosediHKy, cmaH wepcmi, UOUMUX Cu308ux 060MTOHOK, cmassneHHs1 00 KOpMy, pumm, Yacmomy OuxaHHs, J4ac
BUHUKHEHHSI ma xapakmep iHmokcukauji, ii eaxkicmb, nepebie, 4yac 3azubesni meapuH abo ix odyxaHHs. [lposedeHi
docnidxeHHs1 3aceidyunu eidcymHicmb 3a2ubesii meapuH YU 3ax80pto8aHb 3a 8HYMPIWHbLOWITYHKOB020 3aCmOCy8aHHS
docnidxysaHux npenapamis, w0 0ae 3moay 8idHecmu ix 00 4 Knacy MOKCUYHOCMI — ManomoKcuy4Hi pedosuHu. Mpu
PO3MUHI He BUSIB/IEHO MNamorio2iYHUX 3MiH 8HYMPpIlWHIX opaaHieé 2pyOHOi ma 4YepeeHOi MOPOXHUH ma 8i0CymHicmb
cymmesux 3MiH y 8a208uUx KoegpiuieHmax Macu MediHKu, cepusi, JieeeHb ma HUPOK, Y [OPIBHSIHHI 3 rOKa3HUKamu
KOHmMpornbHOi epynu, 3a 30-00608020 3acmocysaHHs docridxysaHux 006asoKk 3a 0OHOYaCHO20 3POCMaHHsI 82208020
KoedgiyieHmy macu cenesiHku. Y napeHxiMamo3HUX opeaHax He 8USI8NIeHO O3HaK 3arasieHHsl, rnopyuweHb Kpogoobiey i
mpodgbiku. [Jogzompusarsne Ha0x00xeHHs ocioxysaHux 3acobie 0bymosurio y 0ociOHUX meapuH 8ipoziOHe 3pocmaHHs
2emMamoro2iYHUX oKa3HUKi8 (KOHUeHmpauii e2emoanobiHy, Kinbkocmi epumpouyumie ma relkoyumis, 6enuyuHU
2emamokpumy). [posedeHe nepsuHHE MOKCUKOO2iYHe OOCIOXKEeHHS € NiOrpyHMsM O CMBOPEHHST Ma 3acmoCy8aHHS
MasiomoKCUYHUX, eheKmuBHUX ma eKoslo2idyHUX npernapamis O0nsi MpOMUCII08020 MMaxieHuUymea ma meapuHHUYmea,
WO He CrpuYUHSIIOMb PO38UMOK NobiYHUX echekmig.

Knroyoei cnoea: HaHonpenapamu, HaHOCeseH, cenieHim Hampito, 6ini wypi, eemamornoeiyHi MoKa3HUKU,
bioXiMiYHi MOKa3HUKU KPOBi.

BeTyn

AkmyarnbHicmb memu. Jna NpoMUCROBOro NTaxiBHULTBA NTUL M’SICHOrO Ta S€4YHOrO HaMpPsIMIB NPOAYKTUBHOCTI
npuMTamMaHHa BKCOKa iHTEHCMBHICTb POCTY Ta 3HayHa notpeba y 36anmaHCcOBaHOCTI KOMMOHEHTIB KOMOGiKopmiB. Taki
ocobnuBoCTi 0OYMOBMIOITb BUCOKY YYTNMBICTb MTULI A0 Aii CTPec-4MHHMKIB, 0cobnvmBo B nepiog OpMyBaHHS
MexaHi3miB aganTauii. TpaguuiiHi xap4oBi aHTUOKCUAAHTY 34aTHI iIHTeHcUdikyBaTh OOMiHHI NpoLecn Ta CnpusitTu pocTy
Ta 36epexeHoCTi Noronie’s CinNbCbKOrocnoAapcbKoi NTUL, OAHAaK iX 3aCTOCyBaHHsi € obMexeHUM 4Yepes iHaMBIgyanbHi
XapakTepucTukM npenapatiB  (By3bkuiA [iana3oH HETOKCUYHUX [03, YTpyAHEHe 3aCBOEHHSA HeopraHiyHux dopMm
npenapartiB, cknagHicTe perynsuii 6ionorivHoro edyekTy Bif 3acTOCyBaHHsi opraHiyHux dopm npenapartis). Y
OOCHNiAXEHHSIX OCTaHHIX pOKiB po3rnsaalnTbca 6i0TEXHOMOriYHI MexaHi3M1 CTBOPEHHSI HAHOPO3MIPHMX Npenaparis pidHNX
crnonyk, 3okpema CeneHy. [loBedeHo, WO BOHM MatoTb iHaKWi GionoriyHi eekTn y MOopiBHAHHI i3 TpaguuinHumun
npenapatamu CeneHy 4epe3 BMCOKE ChIiBBIAHOLWEHHA MOWi noBepxHi A0 o6’emy, MaloTb LWUPWKIA Aiana3oH
HETOKCMYHUX [03, 34aTHi BMAnuBaTM Ha MeTaboniyHi mpouecy nig HOBUM KyTOM 3rigHO 3 XapaKTepucTUKamm
3aCTOCOBaHUX HaHO4YacTUHOK. OBI'pyHTYBaHHSA 3aCTOCYBaHHS B FOAiBNI CiNMbCbKOrocnoaapCbkoi NTULL aHTUOKCUAAHTHUX
npenapariB, HOBOro MOKOIMiHHS 30kpeMa, NoTpebye AoCNiAXEHHS CUHTE30BaHUX NpenapartiB Ha nabopaTtopHUX TBapuHax
L1040 BCTAHOBMEHHS 6e3ne4HnX HETOKCUYHMX 403 NpenaparTiB.

AHaniz ocmaHHix 0ocnioxeHb i nybsikayiti. HaHOTEXHONOoriA € MiKAMCUMNIIHAPHOK ranys3sto, WO BKYae
CUHTE3, XapaKTEepPUCTMKY i 3aCTOCYBaHHS HaHoMaTepianiB — HaHOOG'ekTiB po3mipHoro pAianasoHy Big 1 go 100 Hwm,
NPVHaNMHI B O4HOMY BUMIpI, sIKi MalTb cneumdiyHi BNacTMBOCTI 3 TOYKM 30py po3Mipy, hopmu, nopuctocTi Towo (Israel
et al., 2019; Tsekhmistrenko et al., 2020).

Metanoig CeneH (Se) Bigirpae 3HayHy posfb B perynsauii pedoKkc-npoueciB y KiTUHI Ta, 3a CydacHMMK
YSBMEHHAMMU, 3 ypaxyBaHHAM JOCArHeHb "omikcHuX" TexHonoriv (Misra et al., 2019) € KOMNOHEHTOM OKWCHO-BIGHOBHOMO
iHTepdency, Yepes SKu OpraHiam B3aEMOZIE 3 CUrHaNaMm HaBKOMMULLIHBOTO cepeaoBuLLa (EKCNO30MOM) i BiANOBIAHO A0
HUX pearye Ta NigTPYMyE romeocTas Ha piBHi enireHoMy, reHoMmy, MeTabornomy Ta ekcrno3omy. CeneH NpucyTHiN B ABOX
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dhopmax B eykapioTyHUX Binkax y cknagi pigkicHux amiHokucnoT ceneHouncteiny (SeCys) i ceneHomeTioHiHy (SeMet).
KinbkicTb ceneHonpoTeiHiB (CeneHonpoTeoM) MOXe BIAPI3HATUCS y Pi3HUX BUAIB XMBUX opraHiamiB (Lobanov et al.,
2009), cepen Skux Hawbinbll BMBYEHMMU € CeneHonpoTeiHamy [NyTaTiOHNepoKeuaasn i TiopeAoKCUHPeayKTa3n
(Tsekhmistrenko et al., 2020).

[lonaBaHHA HaHO-Se BMKOPWCTOBYETLCA B pauioHax MTUUI AN CNOCTEepPEeXeHHS 3a iHTEHCUMBHICTIO pOCTY,
OKMCHO-BIQHOBHMX Ta iIMyHHMX npovecis. [logaBaHHA HaHOCENeHy nokpallye penpoayKTuBHi nokasHukn ntuui (El-kazaz
et al., 2020). Nano-Se nokasas kpalli pesynbTati WoAo 36iNblUEeHHA Macu Tina y MOPIBHSAHHI 3 CENEHITOM HaTpilo Yy
pauioHax 6ponnepis (Senthil Kumaran et al.,, 2015). MogibHi pe3ynbTat cnocTepiranucs TakoX Npu oAaBaHHi [o
OCHOBHOro pauioHy 0,3 mr/kr Se y BUrIsAi HaHOeneMeHTapHoOro Se, HaTpilo ceneHiTy abo CeneHoBMICHUX ApiKAXIB
(Boostani et al., 2015; Tsekhmistrenko et al., 2020). MoegHaHHs NPOGIOTMKIB Ta HAHOYACTUHOK Se TaKkoX Mnokasasno
NOMIMLEHHS POCTY, XMPHOKUCIIOTHOrO NPOQiNi0 CKeneTHUX M'A3iB Ta BMICTy O-TOKOEpony B CMpOBaTLi KpOBi Yy
Gpoinnepis.

OpraHiyHi cnonykn Se Ta nano-Se AeMOHCTpyBany aHanoriYyHe nomninweHHs iIHTEHCUBHOCTI POCTy, Micnsi3abiiHi
NnokasHUKK M’'sica Ta Tywi y 6Gponnepis, ogHak iHTEHCUBHILLE, aHiX HeopraHidHi cnonyku Ceneny. Surai P.F. et al. (2017)
BUABUINU 3HA4yHe 36inblUeHHS MpupocTy Baru, 36epexeHHs Ta MoKpalleHHs koedpiuieHTa KOHBepCii KOopMy LUMSXOM
OOMOBHEHHS Pi3HNMU Mxepenamu Se NopiBHAHO 3 KOHTponem. BctaHoBneHun BnnueB fobasku HaHO-Se Ha picT, Konip
TyLWi Ta iHAEeKC iIMyHHUX opraHiB (TUMYC, cenesiHka Ta 6ypca) y 6ponnepis.

Hapasi HasBHa iHdopMauis npo yHikanbHi BnactuBocTi meTanoigy CeneHy, 30kpemMa MOoro aHTUOKCUAAHTHY,
aHTManoNTUYHy, aHTUIEeHOTOKCUYHY, NpOTM3ananbHy, MPOTUMYXNMHHY Ta iMyHOMOAYNoYy akTuBHicTb. CeneH
HeobXigHM ANS NIATPMMKM roMeocTasdy OpraHiaMy, a HecTaya NpPOBOKYE PO3BUTOK HU3KW 3axBoptoBaHb (Arnaut et al.,
2021). BcTtaHoBMEHa y4acTb €NEMEHTY B YTBOPEHHI TOPMOHIB Ta MeTabori3aMi HyKneiHOBUX KMCIOT.

OcTaHHIM Yacom 3'aBMNUCA NOBIAOMIEHHS, WO GioreHHi HaHoYacTuHkM CeneHy, oTpumaHi metogamm "3eneHoi”
Ximii 3a yyacTi naktobakTepin, BNNUBaOTb HAa PEAOKC-HYYTNUBUIA YMHHMK TpaHckpunuii Nrf2, akuin akTuBye TpaHCKpunito
Ta CMHTE3 HU3KM aHTUOKCMAAHTHMX Ta AEeTOKCUKyoUMx eH3umis (Tu et al., 2019; Staurengo-Ferrari, 2019; Bityutsky et al.,
2020; Panieri et al., 2020).

BioGesneyHicTb HaHomaTepianis 6aratorpaHHa Ta HeOAHO3HayHa, noTpebye kommnekcHoro, 6esneyvHoro,
BignoBiganbHOro Ta HaykoBo-o06rpyHToBaHoro niaxony (Kaphle et al., 2018). 3actocyBaHHs y NpakTUKy NpOMUCIIOBOrO
nTaxiBHMLTBa HOBUX Mpenaparis, 0cobnMBO HaHOGIOTEXHOMOMYHOrO MOXOMXEHHS BUMarae AeTarlbHOro KOHTPOSHo, WO
npoBoauTbCcsA BignoeigHO Ao cuctemu GLP Ta cTaHgapTy,lwio  po3pobneHun  [epxaBHVMM HaykoBO-AOCHiIAHUM
KOHTPONbHUM HCTUTYTOM BeTnpenapaTiB Ta KOpMoBUX Ao6aBok. 3rigHO 3 LUMW [OKYMEHTaMWu pernamMeHTyTbCH
OCHOBHi MOMOXEHHS Wo[o cTaHy 6iobe3nevyHoCTi 3acTocoBaHWX npenapaTiB, 30KpeMa BCTAHOBMEHHS iX TOKCUYHOCTI.
3AiCHEHHA NEepPBUHHNX TOKCMKOMOTYHUX AOCHiAXeHb Mae BupillanbHe 3Ha4YyeHHS, OCKINbKM BU3HAYae AK YCniHWA
PO3BUTOK KIiHIYHMX Ta €eKCMepuMEeHTanbHUX [OCNIMKEHb, Tak i BNAMBAE Ha MOXIMBICTb CUHTE3Y Cy4acHoro,
BMCOKOIHTEHCUBHOTO, EKOSOFYHO YNCTOro, HETOKCUYHOIO NpenapaTy, KU He BUKNUkae nobiyHnx edekTis.

Mema pobomu — [OCNIAMTM TOKCUYHICTb MpenapartiB ceneHy Ta npobioTMKY 3a BHYTPILLUHBbOLLTYHKOBOTO
BBeAeHHs NnabopaTopHUM TBapUHaM.

3agdaHHs docniOKeHHs: NPOBECTU BMBYEHHS FOCTPOI Ta MIArocTpOi TOKCUYHOCTI 3@ BHYTPILUHLOLLUMYHKOBOIO
BBeAeHHs cnonyk CeneHy nabopaTtopHum TBapvHaMm (Muwam Ta 6inuM Lypam); BU3HAYUTK BaroBsi koedilieHTn macu
BHYTPILLHIX OpraHiB Ginux LLypiB 3a BBEOEHHS Pi3HUX [03 HAHOCENeHy; MpoaHanidyBaTh reMaTonoriyHi NOKasHWKN KPOBI
6invx wypis Ha 30-y Aoby gocnigy.

Marepian i meToaun gocnigpkeHb

Y HAOI ekonorii Ta GioTexHonorii Binouepkiecbkoro HAY npoBoaunucs QocnigkeHHs1 3 po3poOKu TexHomnorii
OfepKaHHSA Ta BUBYEHHIO Aii BGioNoriyHO akTMBHUX PeYOoBUH Yy NTaxiBHUUTBI. OgHMM 3 HanpsAMIB € AOCHiAXEeHHs B ranysi
HAHOTEXHOMOTIN, SKi MPOBOASTECA CYMICHO 3 IHCTUTYTOM MikpoGionorii Ta Bipyconorii im. O.K. 3ab6onotHoro HAH
YkpaiHn, ge y Biggini npobnem iHTepdepoHy i iMyHOMoaynsaTopiB po3pobrneHa TexHomoris oJepXaHHS HOBOro
BGaraTogyHKLIOHaNbHOro aHTMOKCUAAHTY — HaHoceneHy “HaHo”, Wo ogepXaHuin MEeTOOOM «3eIleHOro» CUHTe3y 3a
gonomoroto B. subtilis IMV B-7392.

MapameTpu rocTpoi TOKCUYHOCTI CeneHiTy HaTpito 3 npobioTvkom Ta GioHaHoceneHy AocnimpkyBanu Ha Ginux
MuLiax 2—3-Micsi4Horo BiKy, Macot 19-22 r ta 6inux wypax, Bikom 2—3 micaui, macoto 180—-200 r. [JocnigxyBaHi KOPMOBI
no6aBku BBOOUNM BHYTPILLHBOLLITYHKOBO, OIHOPa30BO.

[insi BCTAHOBMNEHHS TOKCUYHOCTI kOopMoBY Ao6aBky “HaHo” ans 6inux muwwen Ta wypis 6yno B3sto gosu 1000,
3000 Ta 5000 mr/kr macu Tina TBapuHU. Ha koxHy Ao3y 6yno BukopuctaHo no 6 nabopatopHux TBapuH. Josy 5000 mr/kr
Macw Tina TBapuHu 6yno BBeAEHO NOBTOPHO Ha NOABINHIM KiNbKOCTI TBApWH.

Micna BBeOeHHs pocnigXyBaHOi KOPMOBOI f06aBkM “HaHO”, cnocTepexeHHs 3a nabopaTopHUMU TBapUHaMu
Benu ynpogosx 14 fi6. MNMpu LbOMy BpaxoByBanu HACTYMHi  MOKA3HWUKW: 30BHILIHIA BUMSAA, NOBEAIHKY TBapWH, CTaH
LIEPCTi, BUANMUX CINN30BUX OOOSTOHOK, CTABIEHHSI OO KOPMY, PUTM, YacTOTy AMXaHHs, YaC BUHMKHEHHS Ta XapakTtep
iHTOKCUKaLii, Ti BaxkKiCcTb, nepebir, yac 3armbeni TBapuH abo ix ogyxaHHs.

[Mpy BMBYEHHI NiIQrocTpoOi TOKCMYHOCTI KepyBanucsa pesynbTaTtamu,lo OTpMMaHi nig 4Yac npoBefeHHs1 rocTpoi
TokcuyHocTi. JocnigxyBaHy kopmoBy gobaky “HaHo” BBOAUNM BHYTPILUHLOLUMYHKOBO, LWoOAEHHO ynpogosx 30 AHiB.
Ynpogosx gocnigy NpoBOAWMM CMOCTEPEXEHHST 3a KMiHIYHUM CTaHOM Ta MOBEAiHKOK TBapwH. [MigrocTpy TOKCUYHICTbL
BMBYanu Ha 24 6innx wypax macoto 200—220 r. 3 uieto MeTo 3a NPUHUMUMOM aHanorie 6yno cdhopMoBaHO KOHTPOMbHY
Ta Tpu AocnigHi rpyny TBapwH, No 6 LWypiB y KOXHIA. TBapnHam KOHTPOIbHOI rpynu BBOAUNW MUTHY BoAy. TBapuHam |
JocrigHoi rpynu kopMoBy fo6aBky GioHaHoceneHy BBOAMIM Y TepaneBTUYHIN [o3i — 0,05 r/kr macu Tina, |l gocnigHoi
rpynu — naTukpaTHy TepaneBTudHy — 0,25 r/kr, Ill gocnigHoi rpynu — gecsatukpaTHy TepaneBTuyHy 0,5 r/kr macu Tina. Y
nigroctpomy gocnigi npenapat Beogunu wypam ynpogoex 30 ai6. Ha HactynHy poOy nicns 3akiHYeHHs BBEOEHHS,
nabopaTopHUx TBapwH 3a ferkoro eipHoro Hapko3y Aekanitysanu, Biadupanu npobu KpoBi, MPOBOAUN reMaTororivHi
OOCrifXXeHHS 3a 3aranbHOBU3HAHUMWN MeTOAMKAMWN Ta PO3TUHANM i BU3HAYanNu koedilieHT Macu opraHis.
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[nsi remaTonoriyHnx [oCnifpkeHb BUKOPUCTOBYBanu kpoB cTabinisoBaHy EOTA. Y crtabinisoBaHiii KpoBi
BU3Ha4anu: BMICT remMornobiHy, KinbKiCTb epuTpOUMUTIB, reMaToKpuT, KinbkicTb nerkountis, MCH, MCV, MCHC - 3a
[onoMoroto remartonoriyHoro aHanisatopa Mythic-18.

CratuctmyHa o06pobka oOTpMMaHuX pesynbTaTiB MpoBedeHa MeToAamMu BapiaTUBHOI  CTATUCTUKM 3
BMKOPUCTaHHAM t-kpuTepito CTblogeHTa.

TokcukonorivHi AocnimKeHHs npenapartiB BUKOHyBanunchb Ha HaykoBil 6asi BiBapito ceptudikosaHoi nabopatopii
dapmakonorii Ta ToKkcukonorii, 3aHeceHoi y Peectp cuctemu ceptudikadii YkpCEMNPO [JepxaBHOro HaykoBo-40CniaHOro
KOHTPOIBLHOIO iIHCTUTYTY BETEpPUHapPHMX nNpenapartis Ta kopmosux gobasok (AHAOKIBIMKA) m. JbsiB.

Pe3ynbTaTtu Ta ix 06roBopeHHs
BnpoBagXeHHs y cinbCcbKorocnogapcbke BUMPOOHULTBO HOBWX nNpenapaTiB, 3okpeMa 6GioTexHomnoriyHoro
NOXOPKEHHHA, NMOTPebye CyBOPOro KOHTPOMI, SKMI HeobXigHO npoBoauTh 3rigHo cuctemu GLP Ta crtanpapty. Hapasi
YWHHMI cTaHgapT, po3pobnenHun OHOKI BeTepuHapHux npenapaTiB Ta KOPMOBMX [00aBOK, pernameHTye OCHOBHI
NONOXEHHS LWOoAO cTaHy 6e3neyHOCTi 3aCToCoBaHMX NpenapariB Ta BU3HAYeHHS iX TOKCUYHOCTI (rOCTpOi Ta NigrocTpor).
[ocTpy TokcMuHiCTL HaHocnonyk CeneHy Bu3Havanu 3a iX BBeAeHHs 6inum Muwam Ta 6invm wypam. 3a
BHYTPILLUHBOLLYHKOBOIO 3aCTOCYBaHHA KOPMOBOI J00aBKu CeneHiTy HaTtpito 3 npobiTukoM Ta HaHoceneHy 6yno
BCT@HOBMNEHO, WO iX 3acTocyBaHHA y posdax 1000, 3000 i 5000 wmr/kr He obymoBsuno 3arnbeni Ta 3axsoproBaHb
nabopartopHux TBapuH (Tabn. 1). Ynponosx 14-00060BOro cnocrepexeHHst nabopaTopHi TBAapuHWU Oynn akTUBHUMM, Manu
3a[0BINbHUIA aneTuT, He BUSIBNEHO ByAb-AKMX 3MiH Y NOBEIHL TBapUH.
Tabnuus 1
Pe3ynbTaTn BU3Ha4Y€HHS rocTpoi TOKCUYHOCTI 32 BHYTPILWHbLOLWITYHKOBOro BBeieHHS1 NnabopaTopHUM TBapuHam
cnonyk Ceneny

Kinbkicmb [o3a Kinbkicmb 3a2ubrnux 6inux muweut Kinbkicmb 3a2ubnux 6inux wypis
meapuH y epyni npenapamy,
me/Ke
8Cb020 y % cepedHili yac | 8cbo2o y % cepedHili Yac
3aaubeni 3aauberni
3a BBeEHHS CENMEHITY HATPIt0 3 NPOBIOTUKOM
6 1000 0 0 0 0 0 0
6 3000 0 0 0 0 0 0
6 5000 0 0 0 0 0 0
12 5000 0 0 0 0 0 0
3a BBeeHHs1 GioHaHoceneHy
6 1000 0 0 0 0 0 0
6 3000 0 0 0 0 0 0
6 5000 0 0 0 0 0 0
12 5000 0 0 0 0 0 0

3 paHux Tabnuui BMOHO, WO BHYTPILUHBOLUMYHKOBE 3aCTOCYBaHHsi CeNeHiTy HaTpito 3 npobioTukom Ta
GioHaHoCceneHy y BULLEe3a3HaYeHHNX Ao3ax He obymoBuno 3armbeni TBapuH YM 3aXBOPIOBaHb, O 3rigHO knacudikauii
peyoBUH 3a TokcuyHicTio (COY 85.2-37-736:2011), nae amory BigHeCTu AocnigxysaHi 3acobu 4o 4 knacy TOKCUYHOCTI —
MarnoTOKCWYHI PEYOBUHM.

Mig yac npoBeadeHHA pocnigy 3 BUBYEHHS MiArOCTPOI TOKCMYHOCTI 6inum wypam ynpogoex 30 ai6 HaHoceneH
BBOAWMM BHYTPILLUHBOLLITYHKOBO, WoAeHHO ynpogoBx 30 AHiB. MNpoBoAMnM CNOCTEPEXEHHS 3a KNiHIYHUM CTaHOM Ta
noBediHko TBapuwH. 3a nepiogy ekcrnepuMeHTy 3armbeni nabopaTopHux LypiB He BCTaHOBMeHo. Pesynbratn
BMU3HAYEHHs1 KoedilieHTiB Macy BHYTPILLHIX opraHiB HaBefeHo B Tabnuui 2.

Ak BuaHo 3 gaHux, 30-4o60Be 3acTocyBaHHSA 4OCNIAKYBaHOI KOPMOBOT 406aBKM HE 0OYMOBMWIIO CYTTEBUX 3MiH Y
BaroBmx KoediuieHTax mMacu MnediHku, cepus, fnereHb Ta HUPOK. [Mpu ubOMy y TBapuvH JOCMiAHWMX TPyn Bia3Havanu
3pOCTaHHS BaroBoro koeqilieHTy Mmacu cenesiHku, BignosigHo Ha 8,4 %, 17,2 (p<0,05) Ta 26,5 % (p<0,05), nopiBHsIHO 3
NOKa3HUKaMM KOHTPOJTBHOI Ipynu.

Tabnuus 2
BaroBi koediLieHT Macu BHyTpiWHIX opraHiB 6inux wypie Ha 30-y go6y aocnigy, Mtm, n=6
pynu meapuH, 0o3a 88edeHHsT HaHOCEeNeHy
BrympiwnHi
opaaHu KoHmporis | | epyna Il epyna Il epyna
0,05 a2/ke macu mina 0,25 e/ke macu mina 0,5 a/ke macu mina
MeyiHka 27,940,72 1 27,610,69 29,1+0,53 28,3+0,84
CenesiHka | 2,15+0,12 2,33+0,17 2,52+0,11* 2,72+x0,17*
Cepue 3,65+0,09 3,73%0,18 3,77+0,18 3,67+0,24
JlereHi 8,25+0,89 9,5+0,64 8,77+1,14 8,13+0,40
Hupkun 6,88+0,24 ' 7,2510,35 7,08+0,22 7,52+0,27

Mpn pO3TWHI HEe BMABMEHO NATONOMYHMX 3MiH BHYTPILLHIX OpraHiB rpy4HoOi Ta YepeBHOI MOPOXHMH. YCi opraHu
Manu npaBunbHE aHaTOMiYHe pO3TallyBaHHS, 3BUYAMHWA KOMip i KOHCUCTEeHUilo. Y napeHxiMaTo3HWX opraHax He
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BUSIBMEHO O3HaK 3arnarieHHsi, nopyLleHb KpoBoobiry i Tpodikn. Crnm3oBa 06OMOHKa LUMYHKY Ta KULLEYHWKY HA MOMEHT
npoBeneHHs ornsaay byna 3BM4anHOro Konbopy 3 BacTUBOK penbedHicTio 6e3 03HaK HabpsikiB, eposil | 3ananeHHs.

[oBroTprMBane HaaXo[KeHHS [ocnigKyBaHoro 3acoby obymoBwno y TBapuH | gocnigHoi rpynu BiporigHe
3pOCTaHHA KoHUeHTpauii remornobiHy Ha 10,7 %, kinbkocTi epuTtpoumTiB Ha 12,8 %, KinbkocTi newkoumTiB 55,2 %,
BennuvHn rematokputy 9,4 % (p<0,05), y NOpiBHSAHHI 3 MOKa3HMKaMKM  KOHTPOnbHOI rpynu (Tabn. 3). MNpu upomy
Bij3Ha4Yann HesHayHe 3HWKEHHS cepedHboro BMICTy remornobiHy B eputpoumnti (MCH), cepegHboi KOHUeHTpauii
remorno6iny B eputpouuTti (MCHC) Ta kinbkocTi TpoMGoLMTIB.

Tabnvua 3
FemaTonoriyHi nokasHukKM Kposi 6inux wypis Ha 30-y poby aocnigy, M+m, n=6
lpynu meapuH, 003a 88e0eHHSI HAHOCEIEHY
llokashuku KoHnmpons | | 2pyna Il epyna Il epyna
0,05 a/ke macu mina | 0,25 e/ka macu mina 0,5 e/ke macu mina
FemornoGiu, r/n | 158,6+2,98 175,5+7,5* 167,7+0,88 172,7+5,36
Eputpouuntu, T/n | 7,68+0,23 | 8,66+0,03* 8,03+0,1 8,65+0,23*
INedkouuntn, rin | 7,54+0,15 | 11,7+1,5* 12,1+0,98*** 10,8+1,92
FematokpuT, % | 39,4+0,66 43,1+0,97* 41,7+0,38 43,1£0,97*
MCH, nr 20,7+0,26 | 20,3+0,8 20,9+0,23 19,9+0,38
MCHC, r/gn 40,240,179 39,9404 40,2+0,19 40,0+0,44
MCV, mMkm® 51,4+0,86 50,8+1,55 51,9+0,44 49,9+1,04
TpomboumnTn 799,2+18,1 619,0£120 490,7+52,6*** 578,7+148,2
Jlenkodopmyna
Hewitpodpinm 35,2+1,02 | 39,0+1,0 40,7+5,81 40,7+3,53
NimcbounTn 60,0+0,63 56,0%0,0 52,7+4,81 54,0+4,0
MoHouutn 4,410,4 5,0+1,0 5,33+0,67 4,66+0,67
Eo3nHodinm 0,4+0,4 0,0+0,0 1,33+0,67 0,0+0,0

MpumiTtka: pisHmua BiporigHa npu: * — p<0,05; ** — p<0,01; *** — p<0,001.

Kpim Toro y tBapuH Il Ta lll gocnigHux rpyn Big3Havanu 3pocTaHHsA KOHUEHTpauii reMornobiHy, BiANOBIAHO Ha
5,74 1a 8,9 %, kinbkocTi epuTpounTiB —Ha 4,56 Ta 12,6 %, nenkounTiB — Ha 60,5 Ta 43,2 %, BENMUYMHN remMaToKpuTy — Ha
5,8 Ta 9,4 %, y NOPIBHSAHHI 3 NMOKa3HMKaMWM KOHTPOMbLHOI rpynu. TakoX BiA3Ha4Yany He3HayHe 3HWKEHHS CepeaHbOro
BMiCTy remornobiHy B eputpouuti (MCH), cepeaHboi KoHUeHTpauii remornobiHy B eputpoumnti (MCHC) Ta kinbkocTi
TpombouuTis. MpoTe ui 3miHW 6ynu He BiporigHi.

BucHoBku

1.EkcnepyvMeHTanbHO BCTAHOBMNEHO MarlOTOKCUYHWUIA BMNSMB (4 Knac TOKCUYHOCTI — ManoTOKCUYHI pe4oBMHK) npenaparTis
ceneHy Ans OOCAIAHMX LWYypiB Ta MULLEN.

2. [oBeneHo, Wo BBeaeHHs pocnimkeHux aobasok ynpoposx 30 ai6 3abesneyye AOCTOBIpHE 3pOCTaHHSI OKPEMMX
remMaTornoriyHMX MOKa3HWKIB KPOBi AOCNIOHWX TBapuH Ta BIACYTHICTb CYTTEBMX 3MiH y BaroBux KkoediuieHTax ix
BHYTPILLHIX OpraHis.

3. BiporigHux pisHMLb Y Maci BHYTPILLHIX OpraHiB: NeYiHKKW, NereHis, cepus Ta HAPOK He Byro BMSABMEHO, LU0 CBiA4YMTb NPo
BiJICYTHICTb TOKCUYHOIO edpeKTy HOHOCENEHY Y Pi3HMX [03aX Ha Li opraHu.

lMepcnekmuesu nodanswux docrnioxeHb. XopcTki BUMorn €Bpocoto3y 3abopoHsA0Tb BUKOPUCTaHHS aHTMBIOTHKIB

Ta aHTUOKCUAAHTHUX MpenapartiB 3a BeAeHHS NPOMMUCIIOBOrO NTaxiBHULTBA, TOX anbTepHATUBOK iM MOXYTb ByTW HOBI

HaHOPO3MIipHi MpenapaTu ceneHy Ta NpobGioTvku. Y nojanbluMx AOCMIOAXKEHHAX OOPEYHO BMBYUTM BMAvMB Ao06aBku

HaHOCeneHy Ha AKiCTb NPOAYKUii NTaxiBHULTBA.
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CmopiHka 205108H020 pedakmopa

Do 100-piyus 3 AHA HapoaxeHHs npodecopa YepHyxu B. K.

17 tpasHsa 2021 poky, Ao 100-pivys 3 AHA HAPOMAXEHHS, HaykoBa
cninbHOTa akagemii BLUAHOBYE MaM'ATb [AOKTOpa BETEPUHApHUX Hayk,
npocdecopa Bonogumupa Kupunosmya YepHyxu —  KOMMULIHLOIO
npopekTopa 3 NigBuvLLEHHS KBanidikauii, mpopekTopa 3 HaykoBoi poboTw,
3aBigyBava kadedpu napasutornorii i kniHivyHoi giarHocTukn X3BI, sKy BiH
oyontoBas npoTtarom 27 pokis — 3 1973 no 2000 pp.

Hapoaueca Bonogumup Kupunosuy 17 TpasHa 1921 poky y M.
O6osHi Kypcbkoi obnacti. 3 1940 no 1946 poku cnyxus y PagsHcbkin
Apmii. YyacHuk [pyroi cBiTOBOi BiliHW, 3akiH4MB ii B 3BaHHi Manopa.
XapkiBCbkuii BETEPUHaAPHUIA IHCTUTYT 3akiHumB y 1950 poui, acnipaHTypy
npn XBlI — y 1953 poui. ¥ 1954 poui ycniwHO 3axMCTUB KaHAWAATCbKY
anceprauilo Ha TeMy: «[JocBig 3acTOCyBaHHA KaMNONOHY AN CTUMYNAUil
epuTponoesy KoHew i BUpOONeHHs aHTUTIN y KpOoniB» i Mpautoe cnovaTtky y
XBlI, a notim y X3Bl acnucteHTom, JOLEHTOM.

Y 1969 poui BiH 3axMCTMB OOKTOPCbKY AMCEPTALito Nig Ha3BOK:
«Martepiann no eTionatoreHesy, nikyBaHHIO i NpodinakTuli LWNyHKOBO-
KMLLKOBUX 3aXBOPIOBaHb Y HOBOHAPOMKEHMX TenaT». Y 3BaHHi npodecopa
noro 6yno satBepmxeHo y 1972 poui.

IMig kepiBHUUTBOM i 3a nNpsiMoi yvacTi npodpecopa B. K. HepHyxu
Ha kadegpi Oyna npoBefneHa Benuka poboTa wopo nepebynosu
HaBYyanbHOro  npouecy W  YOOCKOHANEHHs  BWKMNagaHHA  Kypcy
napasuTonorii. Y HaByanbHWA nNpouec 3anpoBafXeHi aKTUBHI dopmu
HaBYaHHS, NocUneHa kniHiYHa NigrotoBka CTYAEHTIB, PO3LUMPEHi 3B’A3KM i3 CiNMbCbKOrocnogapCbkMm BUPOOHNULITBOM.

HoBum B opraHisauii HaB4YanbHOro Mpouecy Miag Yac BMBYEHHSI KypCy MapasuTororii cTano BnpOBagXeHHS
aKTMBHUX POPM HaBYaHHSA: YMTAHHA NPOBNEMHMX Ta KOMMNEKCHWUX MEKLUii, NpoBeAeHHs NiACYMKOBUX 3aHATb Yy hopMi
BUPILUEHHS BUPOOHNYMX CUTYaLi, pO3pO6KM NNaHiB fikyBanbHO-NPOMINakTUYHMX 3axX0A4iB, @ TAKOX NPOBEAEHHS YaCTUHU
3aHATb Ha 6asi HaB4anbHO-AOCHIAHUX rOCNOAApPCTB, M’ACOKOMbIHaTY, inogpomMy Ta 3oonapky. BnposamxeHo 6rnoyHun
MEeTO[, HaBYaHHS Ta KOHTPOO 3HaHb CTYAEHTIB.

3HauHy pobGoTty nposiB npodecop B. K. YepHyxa 3 metoguuyHoro 3abesneyeHHs kadenpu: po3pobreHi
METOAMYHI BKa3iBKM AN KOXHOro nabopaTopHO-NpaKTUYHOrO 3aHATTS, BUOAHO METOAUYHI pekoMeHaaLii 4O BUKOHaHHSA
KYPCOBWX i ANNNOMHMX poBIiT, 3 HaBYanbHOI i BUPOGHMYOT NPaKTKK, A4iarHOCTUKM, NiKyBaHHSA Ta NPoinakTUKM NOLWMPEHMX
iHBa3iN CinbCbKOrocno4apCbKMx TBAPUH.

Y 1995 poui 3a pepakuieto npodgecopiB B. K. YepHyxu Ta [. T. POMaHeHKa KONeKTMBOM aBTOPIB MOHOBIIEHA
«Mporpama 3 napaauTonorii Ta iHBasinHMX XBOpOL cinbcbkorocnogapcekmx TBapuH» Ana 3BO i dhakynbTeTiB YKpaiHu 3a
cneujaneHicTio «BeTepuHapHa meguumHa.

3a pepakuieto npodecopa B. K. YepHyxu konektusom aBTopiB (B. K. YepHyxa, B. ®. Manar, 0. . ApTemeHko,
B. I. Bupka, B. A. NMoHomapeHko, B. I. Kotnsp, A. M. NMoHomMapeHko) y 1996 poui y BuaaBHMUTBI «Ypoxar» Oyno BuaaHo
yKpaiHCbKOWO  MOBOK nepwuin B YkpaiHi  nigpydHuk ans  3BO  «[Mapasutonoria  Ta iHBa3inHi  xBOpOOM
CiNbCbKOrOoCNoAapChKUX TBAPUHY.

3a pesynbTtatamu 3gincHeHux gocnigxkeHb B. K. YepHyxa onybnikyBaB 6nm3bko 130 HaykoBMx mpaub, cepes
AKMX 5 MOHorpadivi i KHWKOK, 6 [OBIOHMKIB.

Mig oro HaykoBMM KepiBHULTBOM OyNO BUKOHAHO Ta 3axuLLEeHO 2 KaHamaaTcbkux gucepTadii M. B. JlioniHum Ta
B. |. €BctokoBUM.

Kpim yboro, Bonogumup Kupunosuy 6paB akTUBHY y4acTb y rpomaacbKoMy uTTi. [MpoTarom 6aratbox pokiB BiH
6yB uneHom MeToamyHoi pagu [naeky By3iB 3 niaBULEHHSA kBanidikauii, yneHom Pagu 3 koopauHauii HaykoBuX
AocrigXeHb, ronoBolo PalioHHOro BigdineHHs1 ToBapucTBa «3HAHHSA», NTEKTOPOM i YNeHOM MeToau4Hoi pagn obnacHoro
ToBapucTBa «3HaHHSA», YNEeHOM cheLiani3oBaHoi BYEHOT paan 3 NPUCYIKEHHS HAYKOBUX CTYMEHIB kKaHAuaaTta 1 gokTopa
Hayk.

3a BincbKoBi 3acnyru nig yac Opyroi ceitoBoi BivHM B. K. YepHyxa Haropogxenuii opaeHammn YepsoHoi 3ipku Ta
«3Hak nowaHuy», baratbmMa megansamu. 3a po3pobky edeKkTVBHMX METOAIB MiArOTOBKM W MiABULLEHHSA KBanidikauii
KepiBHUX Kaapis, daxiBLiB CiflbCbKOrO rocnogapcTtea, MepeniaroToBKy BMKNagadiB BULWIKMX | CcepefHix HaB4danbHUX
3aKnagie, 3a NOLIMPEHHS HayKOBWUX 3HaHb HeoaHopa3oBo OyB HaropomkeHun MovecHuMu rpamotamm MBCCO CPCP,
Pagu Minictpis i BUPIC. ¥ 1991 poui 3a 3acnyru B ranysi Buwoi ocBitu [depxkomiteToMm 3 HapogHoi ocsitn CPCP
HaropoXeHWI HarpyaAHUM 3HaKOM «3a BigMiHHI ycnixu B poboTi».

Micns Tpuanoi xsBopobu npodecop B. K. YepHyxa nomep 20 niotoro 2000 poky, noxosaHuii y cmT Mana
[Oanuniska (Jlo30BeHbKM).

BlwaHoByemo nam'aTb TanaHOBUTOrO BYEHOrO, OpraHidaTopa BETEPUHAPHOI HayKun Ta OCBITH...

["onoBHWU pegakTop

HayKOBO-NPaKTU4HOTO XypHany 5// . Suerko |, B
«BeTepuHapis, TexHonorii TBapUHHULTBA éfﬂ._.— S
i MPUPOAOKOPUCTYBAHHS»

AOKTOp BETEPMHapPHUX Hayk, npodecop



