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[Moka3Huk 3annidH8aHOCMI € 00HUM 3 MapKepie e(hekmueHicmb 2any3i meapuHHUYmea, npome 671a20N0/y4HOMY Ymeo-
PEHHIO | 3aKPINSIEHHIO 3U20mu 8 Cru308ili 0600HYI MamKu MOXymb nepewkodxamu He uwWe PisHi 3anasnbHi npouecu, a Ui iMyHo-

N02i4Hi peakuii nocmeakyuHanbH020 KOMNIeKcy.

[MonepedHi cnocmepexeHHs 3a cmaHoM 3anniOHIo8aHoCMIi Kopie 8 20cnodapcmei ekasyganu Ha Cymmege 3HUXEHHS Ub020

nokasHuKa sk pas nicis npogedeHHs 8akyuHauii npomu cubipku. Pedynbmamu docridxeHb, HagedeHi 8 cmammi nokadyroms 00c-
mogipHe 3MEHWEHHSA NoKa3HUKa 3ansiOHioeaHocmi. Ha Hawly OyMKy, Uue nos’sa3aHe 3 iMyHOM0_iYHUMU npoyecamu 8 opaaHiami npo-
8aKUUHOBaHUX Kopig, IKUX ocimeHanu. Tobmo, cmumyrnbogaHa nid yac eakyuHauii iMyHHa cucmema He 30amHa 2abMy8amu C80H0
pobomy & oKpemMo 83mux cmameesux Wiisxax, moMmy U 3agaxae NPUKPINMEHHI0 YCNILUHO YmeopeHoi npu 3anmnidHeHHi 3ueomu 00
Cu3080i Mamku, Wo & hidcyMmKy 3akiHdyembcs 6€3n1id0am | HacmaHHAM NOBMOPHOT oXomu.

Ompumari pesynbmamu 0038o5510Mb cmeepdxysamu, Wo 8akyuHauis meapuH npomu cubipku i ocobnugo nepiod akmus-
HO020 (hopMy8aHHS NOCMBaKUUHAMbHO20 CheyUIiYHO20 iMyHImemy 3HUXYIOMb NOKa3HUKU 8I0MBOPEHHS Y KOpI8: NOKa3HUKU 3anti-
OHK08aHOCMI 3HUXYBanucs Ha 16,2% npomsieoM nepwo2o muxHs nicis 8akyuHauii ma Ha 50% npomsizom Apyeoeo y NOpIHsHHI 3

noKasHUKaMu meapuH, siki ocimeHsnucs 00 noYamky eakyuHauii

3’sac08aH0, WO y Kopie, KUX OCIMEHSIIU nid JYac iMyHOM02iYHo20 HagaHMaXeHHs, 8idMideHe 36inbWeHHs mpusanocmi mep-

MiHie HenniOHocmi — 8idnosioHo Ha 12,7% ma 38,6%.

ExoHomiuHi pospaxyHKu nokasanu, wo 36umku gid HedoompumaHHs mensm 8 2pyni Kopig, ociMeHeHux 6e3nocepedHbo nic-
119 8akyuHauii, 6ynu e 2,7 pasie binbwi, a 8 epyni Kopig, 0CIMEHEHUX Ha Opy20My MUXHI nicris 8akyuHauii, — eidnosidHo e 3,5 pasu
8ULY, HIX y Kopi, KUX ociMeHsinu 0o eakyuHauil. 36umku ei0 HedoompumaHHa MOIoKa 8 UuxX epynax 36inbWunock 8idnosioHo Ha

7,6 % ma 38,4%.

Knroyosi crioga: noka3HUKU 3annidHioeaHoCcmi, WmyyHe 3anmiOHeHHs, eakyuHauis npomu cubipKu, eKOHOMIYHI 36UMKuU.

DOI: https://doi.org/10.32845/bsnau.vet.2020.4.1

Beryn. MokasHuk 3annigHIoBaHOCTI, SIK OAWH 3 MapKepiB
e(eKTUBHICTb ranysi TBAPUHHULITBA, 3anexuTb Bif Linoro pagy
(hakTopiB, cepen AKMX 3ananbHi ABULLA CTAaTEBMX LLNSXIB CAMOK
(HanyacTilwe eHOOMETPUTH), SKICTb CNepMu, JOTPUMAHHS Tep-
MiHiB Ta KoHAMUin. ®isionoriyHe CcepefoBuLlle B CTaTEBUX
wnsxax Mae 3abesneuntn GnarononyyHe YTBOPEHHS 3WroTH,
npoTe He NULe 3ananbHi MPOLECK 3aBaxaloTb B LibOMY BUMag-
Ky. IMyHOMOriYHi peakwii NoCTBaKLMHANBHOTO KOMMIIEKCY TaKoX
3[aTHi BNNMBATK Ha 3annigHOBaHICTb.

CTBOpPEHHS HaNeXHWX YMOB YTPUMaHHS MOronis's, Bu-
KOHaHHS KOMNIIEKCY pekoMeHaaliit LoAo NOBHOLHHOI | AKICHOT
roAiBni TBApWH, OpraHisayis i cBoeYacHe NpoBeaEHHS 0300POB-

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

4nx i MpodinakTUYHUX 3axXOAiB A03BONSAITL NiATPUMYBATH
Brnarononyyys rocnofapcTB Pi3HOi POPMM BMACHOCTI CTOCOBHO
iHCbeKLiHKMX | He3apa3HuX XBOpob, a TakoX OTPUMYBATH BUCOK
MOKa3HUKW NPOAYKTUBHOCTI TBAPWH | NPOAYKLIiIO HANEXHOT AKOCTI
Y BignoBigHoCTi [0 cTaHzapTis. [lo cnncky ocobnmeo Hebesney-
HWUX XBOPOD, NPOTW SKWX 3anpoBageHa 060B'A3KOBa LLOPIYHA
BaKLMHaLli BCiX BUAIB CNPUAHATIIMBUX TBapWH, € cubipka. [ns
iMyHi3aLlii BMKOPUCTOBYKOTb XWUBY BaKLMHY, 3aCTOCYBaHHS SKOi
BMMArae po3yMiHHS! MOXIMBUX HebaXaHUX HacmigKiB Ta BXUTTS
3axogis 3 ix 3anobiraHHs.

AHani3 ocTaHHix gocnigkeHb Ta nybnikauin. Cnopo-
yTBOptotoya GakTepis Bacillus anthracis - 30ygHuK cubipku -
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PO3MOBCIOAXEHA NPAKTUYHO BCIOAM, A€ € TBAPUHHWULTBO, B TOMY
uncni i B Ykpaidi. 3a nosigomneHHsm Py6nenko 1.O. (2018)
nuie Ha Teputopii Ykpaiuu 3Haxogutbes Ginbwe 13,5 Tuc.
3aXOpOHeHb TBApWH, LWO 3aruHynu Bif cubipkn. MoWwMpeHicTb
L4bOro MiKpoopraHiamy Ta $oro CTiiKiCTb B [JOBKINMi CTBOPKOIOTb
nepeayMoBM CTaLlioHapHOro Hebnarononyyys TepuTopin i noc-
TiiHOI 3arpo3n 3apaXeHHs CBIMCbKOI Xymobw, nonepeanTu siky
MOXHa fMIIE OXOMNEHHAM NPOMINAKTUYHUMM  LLENNEHHAMM
ycboro noronis’s TBapuH (Rublenko, 1.0., 2018).

3 yvaciB 3anpoBamKeHHS Neploi edeKTUBHOI KMBOI
npoTucnbipkoBoi BakuuHM J1. MacTepa Gyno 3anponoHOBaHO
[ekKinbka BapiaHTiB 3acobiB ANns akTUBHOI iMyHisajii. binbLuicTb
BETEPUHAPHUX BaKUWH B CBIiTi BMKOPUCTOBYKTb TOKCUrEHHI
6eskancyneHi (pXO1 + / pXO2-) wramu Bacillus anthracis Stern
34F2, K79Z, Cb, UA-07, Towo, ski 3abe3nevylTb iMyHHWN
3aXVCT LUMISIXOM YTBOPEHHS! HEMTPANi3ykumMx aHTUTIAN 4O KOMMO-
HEHTIB CMBIPKOBOrO TOKCMHY: MPOTEKTUBHOIO aHTUreHy, netarb-
Horo chaktopy Ta (aktopy Habpsky (Adone, R., Sali, M.,
Francia, M., latarola, M., Donatiello, A., Fasanella, A., 2016,
Rublenko, 1.0., 2018).

He 3Baxaroum Ha BU3HAHMIA OCHOBHWA CNOCiO 3apaxeH-
HS NI0Jen Bif XBOPWX TBApWH Ta Yepes KOHTaMiHOBaHY NpoayK-
Ljito TBAPUHHMLTBA — TOBTO TUNOBMIA 300HO3, - OCTaHHIM YacoM
Bacillus anthracis BigHeceHO [0 MiKpOOpraHiaMiB 3 BMCOKUM
noTeHLjanoM BuKopucTaHHst 3a bioTepopuamy (Spickler, A.R.,
2017). Bunagkw 3actocyBaHHst cnop cwbipkw ans couianbHo-
nonituyHoi aectabinisauii wmpoko sigomi. Tak, we y 2001 poui
B. Anthracis, BukopucTaHa sk GionoriyHa 36pos, npussena ao
3axBopioBaHHs 22 oci6 Ta cmepti 5. (Martin E. Hugh-Jones,
2015). Omxe, 3acToCyBaHHS BaKUWH NpoTW cubipkM € akTyarb-
HWM He NWLLE NS nonepemKkeHHs XBopobu y TBapuH. Jlogu, Wwo
BXOASATb [0 rPyn pu3mnKy, Takox MatTb OyTu 3axuLleHi 3a fo-
MOMOTOK0 BaKLMHOMPOMINaKTUKL.

[ns npe-ekcnosuuiinHoOi iMyHi3aii nogen, Hanpuknag, B
CLLA Ta €Bponi 3aCTOCOBYIOTb CYBOAMHNYHI BaKLWHU 3 OYMLLe-
HWX 6inkis B. anthracis (Arthur M. Friedlander, John D.
Grabenstein, Philip S. Brachman, Stanley A. Plotkin, Walter A.
Orenstein, Paul A. Offit, Kathryn M. Edwards, 2018).

TaKky BaKUMHY OTPUMYIOTb LUMSXOM KOH'tOryBaHHS Karn-
cynu 3 6inkosum Hociem. KoH'toroBaHa BakLyHa MPOTM Kancynu
B. anthracis, iHgykoBaHa aHTUTInamu Jo oncoHo-aaresii. BoHa
eheKTUBHA NpOTK iHransuiHoi chopmMmM 3apaxeHHst cubipkoto.
KancynbHa BakuuHa BWSBMNAcCS MEPLUO) He MOB'S3aHOW 3
TokcuHoM-aHTureHom (Chabot, D.J., Joyce, J., Caulfield, M.,
Cook, J., Hepler, R., Wang, Su, Vietri, N. J., Ruthel, G., Shoop,
W., Pitt, L., Leffel, E., Ribot, W., Friedlander, A. M. (2012)..

[oBeneHo 6araTbMa [OCTIMKEHHAMM, WO NOTPANIIAHHS
aHTUreHy B OpraHiaM BUKNWKAE UiNWA psag cneuugiyHnx Ta
HecneundiyHnX peakuiit, fki B GinblOCTi BUNAAKIB CIPUYMHS-
I0Tb HETaTUBHWI BNMMB Ha Pi3Hi OpraHu i cuctemm, nepebygnosy
iX (DYHKUiOHANbHOI [iSbHOCTI, BILTBOPHOOYM Tierky chopmy
nepebiry 3aXBOprOBaHHSI.

[lo HaMNOWMPEHILIMX PU3KKIB, NOB'A3aHMX 3 BaKLMHAMM,
HanexaTb 3aMLWKOBA TOKCWYHICTb, SKa MOXe CMPUYUHWTMI
peakuii Ha MicLi iH'ekuji, Jenpecito, aneprivHi peakji, 3axBopio-
BaHHS iMyHOCKOMMPOMEHTOBaHWX rocnogapis (0cobnmso Mmo-
OMIKOBaHI XMBi BaKLMHWU), HEBPOMOriYHi yCKNaAHeHHs Ta iHodi
3aroCTPEHHS NPUXOBAHWX iHADEKUiM, CMNPUYUHEHMX  IHLIUMK
natoreHamu. BakuuHu, 1o MicTATb BOUTI rppaMHeraTuBHi opraHi-
3MU, MOXYTb TakoX MICTUTW CRigy €HAOTOKCUHIB, SKi CTUMYIO-
t0Tb BMBIMIbHEHHS iHTEpRenkiHy-1 i MOXYTb CPUYUHUTU FINXO-
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MaHKy Ta NnemnkoneHito, a iHogi i abopty (lan Tizard, 2020).

Cawma npouegnypa iMyHisaLlii € 404aTKOBUM CTPECOM AnS
OpraHiaMmy, 0cobnvBo B Nepiogu 3HWKEHOI PEe3UCTEHTHOCTI,
hisnyHoi ocnabneHocTi, BariTHOCTI, TOWLO. 3aCTepexeHHs LWodo
BMKOPUCTAHHS XMBMX CMOPOBWX BaKUMH 3 De3kancynbHuX wra-
miB Bacillus anthracis gns BariTHWX TBapuH Bka3saHi HaBiTb B
OIE Terrestrial Manual (2018).

Takum Bpa3nuBMM MepiogoM 3a AaHUMKU AOCHIAHMKIB €
npoLecn OCIMEHIHHA Ta 3annigHEeHHs CaMOoK, SIKi PeryntolTbCs
Pi3HUMK Tpynamu roOpMOHIB i B MOBHI Mipi 3anexatb Bif 3ara-
NBHOTO CTaHy OpraHiaMy Ta afeKBaTHOCTI iIMYHOMOMYHMX peak-
Lii, 0cobnnBo peakwiil rarbMyBaHHs iMYHHOI BIgMOBIZi, ANS
nonepeaxeHHs AeakTMBaLlii CnepMaTo3oiiB, a Takox BiaTopr-
HeHHsl embpioHa.

AMepUKaHCbKi JOCTIOHMKM, L0 BMBYaANMW MUTaHHS Bak-
UMHaUii npoTu cnbipky 3 MeTO0 3anobiraHHs 3apaXeHHHo, KL
B. anthracis BukopucToByeTses sk bionoriyHa 36pos, ane gos-
FOCTPOKOBMI BNMB BaKLMHALLT NpoTh cubipku Ha penpoayKTuB-
HAM pesynbtat Oys Hesigomui, noku William H. Catherino,
Andrew Levi, Tzu-Cheg Kao, Mark P. Leondires, Jeffrey
McKeeby Ta James H. Segars (2005) He BCcTaHOBMMM, LLO Bak-
UMHa NpoTu cnbipku Ans YONoBiKIB, KM ii BBOAWNW, HE BNK-
Barna HeratMBHO Ha napameTpy Cnepmu, PiBEHb 3anmigHEeHHs,
AKICTb eMOPIOHIB YK KMiHiYHY BariTHICTb.

BuBUeHHs1 3anexHOCTi NobiYHMX peakuiii B MOCTBaKLM-
HanbHOMY Mepiodi 3a BMKOPUCTAHHSA MPOTUCMOIPKOBIX BaKLMH
Bify CTaTi BaKLMHOBaHUX BUSIBUNO OiNbLUy 4acToTy yCKNaAHEHb
CaMOK 3a MigBMLLEHOrO PiBHSA cTaTeBux ropMoHiB. (Tracy Pondo,
Charles E. Rose, Stacey W. Martin, Wendy A. Keitel, Harry L.
Keyserling, Janiine Babcock, Scott Parker, Robert M. Jacobson,
Gregory A. Poland, Michael M. McNeil 2014)

B poctynHin Ham nitepaTypi iCHyKOTb BIZOMOCTI, IO
3pocTaroya KinbKicTb XIHOK BaKLIMHYETHCA MPOTArOM AITOPOAHWX
pokiB BakuuHol BioThrax® (agcopboBaHa BakuuHa NpoOTH
aHTpakcy abo AVA). IcHye obmexeHa KinbKiCTb JOCTiMKeHb Ha
nogsx, wopo snnuey AVA Ha penpogykTusHe 34o0poB's. AVA
BesnocepenHbo abo onocepeaKkoBaHo Yepe3 BUPOONEHHS aHTh-
PA IgG, sk BUAAETLCS, HE YMHWUTL HECMPUATIIMBOTO BRUBY Ha
BariTHUX abo ix MOTOMCTBO, SK BUMIPIOETLCS 3@ MOKA3HUKaMK
CnapoByBaHHS Ta HAPOLLKYBaHOCTI, COCTEPEXEHHAMM NPUPOA-
HWX MOMOriB, KMIHIYHUMKM O3HAKaMK, BHYTPILIHBOYTPOBHOIO
POCTY i BUXWBAHHS, MOPOMONiYHOTO PO3BUTKY Ta XUTTE3aaT-
HocTi nnogy. MpoTe, Y XiHOK, LWenneHnx BakLMHOK NpoTh crbi-
pku AVA, 3HMKeHW piBEHb NPOrecTepoHy B CMPOBATLL KPOBI [0
BakuuHalii OyB MOB'A3aHMA 3  MOPYLUEHHAM  BOAHO-
enekTponiTHoro GanaHcy i nojanbluMM pO3BUTKOM HabpsKy
pyku B MicLi BBeleHHS. BBeeHHs BakLmHU AVA 3 ypaxyBaHHAM
MEHCTpyarnbHOi (asn XiHKM MOXE 3MEHLUMTU NOSIBY NEBHUX
peakuii y micli iH'ekuii (Zhang, Y., Martin, S.W., Rose Jr., C.E.,
Biagini, R.E., Franzke, L.H., Smith, J.P., Sammons, D.L.,
Robertson, S.A, McNeil, M.M., 2008).

Haitbinbll nowmpeHMmMmM NoBIYHUMK SBULLAMM, SKi OLji-
HIOBanM ik NMoB'A3aHi 3 BakumHaujeto BioThrax Ta AV7909, 6ynu
peakuii Ha MicLi iH'ekwji. TpaH3uTopHa nimMconeHis cnocTepira-
nacs micns nepLoi 403u B KOXHIN rpyni. YactoTa peakLii B MicLj
iH'ekUil Ta cucTemHi peakuji Bynu 3adikcoBaHi cyb'ektamu y
LLIOAEHHMKAX MPOTArOM 7 AHIB MICNS KOXHOI iH'eKuii. Y mocni-
[PKEHHI He cnocTepiranocs 0cobnmBmMX LikaBuX SBULY (ayToimy-
HHUX nogin) 9Robert J. Hopkins, Nancy F. Daczkowski, Paulina
E. Kaptur, Derek Muse, Eric Sheldon, Craig LaForce, Suha Sari,
Thomas L. Rudge, Edward Bernton, 2013).
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Po3rnsaaroum nutaHHs iMyHoreHesy, M1 3HalLwnu nosi-
pomnenHs Kern, J. ta Schneewind, O. (2010), wo Mikpo6Hi
naToreHn BUKOPWUCTOBYKOTb MOBEPXHEBI Knewki 6inku, 106
3B'A3yBaTUCA 3 TKAHWHaMKM Xa3sdiHa Ta B3aEMOLIATU 3 HUMM.
BslA, 6inok S-wapy, € HeobxigHWM Ta gocTaTHiM Ans apresii
BaKUMHHoro wramy Bacillus anthracis Sterne, go knitue-
rocnogapis. MopiBHAHO 3 HAA3BMYANHO BiPYNEHTHUM BaTbKIBCH-
kum wramom B. anthracis Ames, mytaHTu bslA gemoHcTpyBanm
piske 30iNblUEHHsI NeTamnbHOi [O3W Ta CEepedHbOro 4acy Ao
cMepTi. Y TOW Yac K yCi TKaHUHW TBapWH, iHdikoBaHMX B.
anthracis Ames, MICTUAM BENUKY KiNbKiCTb Nanuyok, nule
Kinbka BeretaTMBHUX hOpM MOXHa Bymno BigHOBMTM 3 BHYTPILL-
HiX OpraHiB TBapwH, iHcikoBaHWUx MyTaHTOM bslA. BslA Ha nose-
pXHi (Ha noniocax iHKancynboBaHMX Manuyok) 3abesnevyBas
3B'A3yBaHHA BEreTaTMBHUX (DOPM 3 KNiTMHAMM-TOCNOAApsMM,
TOOTO (PYHKLiOHYBAB ik NTOBEPXHEBUI aAre3uH.

Ek3oTokeunn, wo suginsiotecs B. anthracis, Bukopuc-
TOBYHOTb 6inok kaninspHoro mopdoreHesy 2 (CMG2) sik ronos-
HWI PeLenTop TOKCUHY i BIAirpaloTb BaXMNMBY POrb Y NaToreHesi
npoTsrom ycsoro nepebiry 3axsoptoanHs (Liu, S., Moayeri, M.,
Leppla, S.H, 2014).

BeegeHHs HabpsKOBOro  TOKCWHY, $IK  3a3HayaloTb
Firoved, AM., Miller, G.F., Moayeri, M., Kakkar, R., Shen, Y.,
Wiggins, J.F., McNally, E.M., Tang, W.-J., Leppla, S.H. (2005),
npu3BoaANTb 40 30iMblUeHHS! KINbKOCTi LIMTOKIHIB, BKIMHOYaKUM
rpaHynouuUTapHUin - KONOHIECTUMYTIIOYNA  (DaKTOP, EO0TaKCWH,
UMTOKIH, WO noxoauTb Big kepaTtuHouutie, MCP-1 / JE, iHTep-
nenkiH-6, iHTepneikiH-10 Ta iHTepneiikin-10. ®igionoriyni BUMI-
PIOBaHHS TaKOX BUSBMIM OAHOYACHY rinoTeHsilo Ta Bpagmkap-
qito.

Micus BBELEHHS BakumH npoTu cubipkn (BoMTOI KBMA
Ta *wuBoi HBSS) ouiHosanu Skoble, J., Beaber, J.W., YiGao,
Lovchik, J.A., Sower, L.E., Liu, W., Luckett, W., Peterson, J.
W., Calendar, R., Portnoy, D. A., Lyons, C. R. and Dubensky,
T.W. Jr. (2009). Cnine paHOOMHE AOCMIMKEHHS Ha CTYMiHb
TSDKKOCTI 3ananeHHs Ha OCHOBI HasiBHOCTI HelTpodinie Ta Mo-
HOHYKINEeapHUX KNiTuH abo NOLIKOMKEHHS MiOLMTiIB B MiCLji BBE-
[EHHSA. 3ananeHHs B Tpyni, sika OTpUMyBana BaKLWHOBaHY
KBMA, gocsrno makcumymy yepes 1 feHb nicns nepBUHHOI
BaKLWHaLLii i He Bigpi3HANOCA Big 3ananeHHs, ske Oyno BBeAeHO
HBSS uepe3 1 TwxaeHb. Y TBapWH, BaKLWHOBAHMX Criopamu
KMBOI BaKLMHW, 3ananeHHs MoCTynoBO HapocTano Ao 14-ro
AHS1, 3an1Lwanocs BUCOKUM A0 21-r0 AHS.

Fasanella, A., Tonello, F., Garofolo, G., Muraro, L.,
Carattoli, A., Adone, R., Montecucco C. (2008) gocnigxysanm
NoCTBaKUMHaNbHI peakuii Ha pekoMOIHaHTHYy BaKUMHY NpoTM
cnbipku. CMCTEMHUX peaKLilt He CrOCTepiranocs: aHi cUMNTOMIB
TOKCUHEMIT abo GakTepiemii cubipku, aHi Temnepatypu abo
yyTAMBOCTI. Ha MmicLi iH'eKuii crnocTepiraBcs nuLe TMYacoBuiA
noKanbHUA HabpsiK, MMOBIPHO, Yepe3 MacrnsHy Cymiw, ane
MaKpOCKOMiYHMX 03HaK HEKPO3y He CrocTepiranocs

Omxe, sk 6a4mo 3 nonepeaHix NoBiLOMNEHb, YCi BULK
BaKLMH NPOTW cubipky AaBanu He3HayHi abo MicLeBi peakLji, siki
HISIK He MOTTIM CTOCYBATMCA CRM30BOI 0OOMOHKM CTATEBUX LNS-
XiB. FKAM iHLIMM YYHOM NPOBEAEHHS BaKLMHALji MOTTO BMNHY-
T Ha NOKa3HUKX 3annigHioBaHOCTI. Bigomo, Lo BariTHICTL 3
PaHHiX TEPMiHiB NOB'A3aHa 3 OOLUMPHUMM iIMyHOMOTIYHUMK afa-
nTauisMy B OpraHiami, siki 3MiHKOITb iIMYHOMNOTIYHY peaKTUBHICTb
Ao GaraTbox 3aXBOPIOBaHb,

IMyHHa cucTema CrM3oBOI CaMuLb MOXE pO3nisHaBaTy
anoreHHi cneuudivHi 4ns cnepMaTtosoifis binku, Wo BNAMBatOTL

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

Ha KiHemMaTuKy crepMu Ta 30HM 3B'A3yBaHHS CNepMaTto3oifis,
o npu3BOAMTL A0 iMyHHoro Gesnnigas. Archana, SS,
Selvaraju, S, Binsila, BK, Arangasamy, A, Krawetz, SA. (2019)
3a3HavatoTh, WO CepeaoBULLE LIMTOKIHIB i NelKoLuTiB, Lo CTBO-
PHOETLCA CMEPMOI0 B XIHOUMX PEnpodyKTUBHUX LNsAXax, nepe-
Ba)XHO B LIMALI MaTKu, 30iNbluye eKCrpecito reHiB 3ananbHoi Ta
iMyHHOI Bignosigi. B matui npo3ananbHi XeMOKiHU, LMTOKIHM Ta
Makpodaru gonomaratoTb 3aXMCTUTU arnoreHHi cnepmarosoigm
B XKIHOYMX PenpoayKTUBHWX wWnaxax. [lig yac HeiHdgikoBaHMX
YMOB KIiTUHW €HOOMETPIl0 MOXYTb CEKpeTyBaTi T-KMiTUHK, LU0
HecyTb CD25, CD59, Toai sk KniTvHM TpochobnacTiB BUAINAKTL
Jogaatkosi perynstopHi 6inku, Taki sk CD55 i CD46, wwo, B cBOO
yepry, fonomarae BCTaHOBUTYM 6NacToLMCTy B MaTLi.

Hansen, P. J. (2007) Takox nigTBepaxye OyMKY,LI0 Ba-
MTHICTb NPWU3BOAMTL OO 3MiHW KinbKOCTi Ta (PYHKUiT iMYHHMX
KMITWH CTaTeBUX LUNAXIB CamMKW, LU0 MOTEHLiMHO BMnvBae Ha
BIDKMBAHHS NNoJa Ta 3aXMCHi MEXaHI3MW MaTKW Micns NOmnoris.
Lli 3miHn perynioloTbCa cUrHanamu Big nnagy, a Takox ropmo-
HanbHUMK 3MiHAMK, CIPUMMHEHUMM NAALEHTO abo MaTepuH-
CbKMM OpraHiaMoM. T-KNiTWHW HaKOMWYYIOTLCA B ENiTENiT MaTku
nig 4ac BariTHOCTI | MOXYTb BpaTit y4acTb y pocTi nnagy, iMyHo-
Aenpecii abo BiglwapyBaHHi NNaLeHTV Npu nomorax.

Lle BinbyBacTbcA 3aBAfKM MPOrECTEPOHY, MPUTHIYYE
iMyHHY BIgNOBIAb MaTKW, BUKMMKAOYM B eniTenii eHJOMETPIto
CeKpeLito iHribiTopa CepuHOBOI MpOTEiHa3W, L0 Ha3MBAETHCS
MaTouHUM cepniHom. CepniH mMaTkum Moxe 6GrokyBaTi nponicge-
pauito nimdouuTis in vitro Ta KNiTUH-KINNepis, WO 3yMOBIOWTbL
abopt in vivo y muwei. BignosigHicTb 3MiH iMyHHOI ChyHKLji
MaTku penpogyKTMBHOMY Ta iMyHHOMY CTaTyCy XyHWX TBapWH
B0 KiHUS He BCTaHoBneHa. € AaHi Npo iIMYHOMOMiYHI MPUYMHN
BTpaTW BariTHOCTI,

OntumarnbHa iMyHHa (OYHKLUiS CTaTeBUX LUASXIB CaMKM
BuMarae banaHcy Mix HeobXigHICTIO MiATPUMYBaTH eEKTUBHIIA
iIMyHHUA Harnsag Ta eqeKTOPHUMM MexaHisMamu 3 BUMOroH
MiHIMI3yBaTW iMyHOMOriYHi  peakuii, Wwo BegyTs A0 3arubeni
nnogy.

Mpo BWNagkM NOpPYLUEHHS  BiATBOPHOI  CPYHKLii,
MoB'si3aHOi 3 BakUWHauieto npoTu cubipku MOBIAOMNANM
Bassuino, D.M., Siqueira, F.M., Konradt, G., Vielmo, A., Rolim,
V.M., Gongalves M.A., Cibulski S.P., Snel, G., MayerF.Q.,
Castagna de Vargas A. Driemeier, D. Pavarini, S.P. (2020),
3a3Ha4MBLLM MPK LibOMY, LLIO XO4a BaKLMHAL MpoTH cubipcbKoi
BUPa3KkK XapaKTepusyeTbes NiABULLEHUM 3aXMCHUM npodinem
Ta OyXKe HU3bKOKO 3aruLLIKOBOKO BIPYNEHTHICTIO, iMyHisaLis Bak-
UMHOWO 3 WTamy Sterne MOXe CnpuuMHUTK abopT Yy BenuKoi
poratoi xygobw, imoBipHO, nnasmigHuMu TokcuHamm pX01 y
piakicHux abo ocobnuemx cutyauisx .loeHTudikadis B. anthracis
Oyna nigTBepXeHa BUSBIEHHSIM MOJIEKYNSAPHOrO XPOMOCOMHO-
ro mapkepa Ba813. leHomi 3 i3onboBaHoro B. anthracis (3 Ha-
3Boto SPV842_15) Ta 3 i30nb0BaHOro BakuuHHOTO WTamy (bpa-
3UNbCHKOrO BAKLMHHOTO LUTaMy), skt ByB BURYYEHWA 3 KOMEp-
LiHOT BaKLMHW, LLO 3aCTOCOBYETLCS Y BariTHOI KOpoBM, Gynu
CeKBEHMPOBaHW. €HOMHI NOPIBHSHHS NOKa3anu BUCOKMI PiBEHb
iDEHTWYHOCTI  HYKNeoTUAIB Y MOPIBHAHHAX MK B. anthracis
SPV842_15 Ta 6pa3unbCbkuM BakUMHanMbHAM WTamoM B.
anthracis (98,2%). Kpim Toro, B 06ox wTamax Oyna BusiBneHa
n1Le NocnigoBHICTb nnasmign pXo1.

Manyiinos A.B. (2004) Bka3syBas, L0 BUCOKA iMyHOIOTi-
YHa PeaKTMBHICTb OpraHiamy KopiB nig yac (popMyBaHHS Ta
PO3BUTKY MfI0La CBigYMTb NPO BIACYTHICTb afeKBaTHUX B3aEMMUH
y CUCTeMi «MaTu-NnauleHTa-nnig», a TakoX Npo HeAOCTaTHIO
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B32EMHY TONMEPaHTHICTb. 3MiHa IMyHHOrO CTaTycy OpraHismy
KOPOBM Mif Yac BariTHOCTi B CTOPOHY MOr0 cneuudivHoi i Hecne-
umcivHOT aKTwBi3aLil (Lo cnocTepiraeTbCi NpU BBELEHHI 1N
BaKUWMHHUX aHTUTEHIB), MO3HAYaeTbCs Ha pedpakTepHOCTM
3apoaKa, Ha B3aEMHill TONEpaHTHOCTI oMo opraHiamy i opraHis-
My mMaTepi, Ha HopManbHOMY (OYHKLiIOHYBaHHI ii penpogyKTuB-
HOI cucTemu.

MeToto Hawoi pob6oTn Gyno BUBYEHHS BNNMBY BaKLK-
HonpodinakTUkM NpOTU CUBIPKM Ha CTaH BiATBOPHOI (DYHKLUIi
kopiB B ymoBax rocnogapctea TOB «Arpocpipma JlaH» Cymcb-
koro paioHy Cymcbkoi obnacri.

Marepianu i meTogu pocnigxeHb. [locnigxeHHs npo-
BOAMNMCb HA NOronis’i BeMWKOi poratoi Xy#obu ronTUHCHKOI
nopogu TOB «Arpocbipma JlaH» Cymcbkoro painoHy Cymcbkoi
obnacri

BakuwHauis npotu cbipky npoBoannacs BaKLMHOK Xi-
BOIO CMOPOBOK NpoTU Cubipku TBapuH i3 wramy «Cb» Bupob-
HuutBa Cymcbkoi bionorivHoi chabpuku BigNoBIAHO A0 nnaHy
3axo4iB 3 NpodhinakTUKM 3apasHux XBopob, 3aTBEPAKEHOTO NS
CyMCbKOro paiioHy, a Takox 3rifHO 3 HaCTaHOBOK MO 3acTOCY-
BaHHI BaKLMHW.

[ins ouiHKM BNNMBY NpOBEAEHOI iIMYHi3aLii Ha penpoayk-
TUBHY 34aTHICTb kopiB 6yno ccopmosaHo 3 AocnigHi rpynu:
nepLua rpyna — KOpoBH, OCIMEHIHHS fkuX BiBOYnocs 4o Bakuy-
Hauji, apyra — ociMeHiHHs BinbyBanocs nig yac i npotarom 1-6
AHIB nicnst BakUMHaLji npoTh cubipky, i TpeTs rpyna — TBapuHK,
WO NPUALLNK B OXOTY i ociMeHsnucs 3 7-ro no 14 aeHb nicns
BakuuHaLji. LUTy4He oCiMEHIHHS NMPOBOAMIOCS pekToLepBikarb-
HAM MeTogoM. [1pK LbOMY 3aCTOCOBYBamM OQHOPA30BWA CTe-
PWUMBHUIA IHCTPYMEHT AN BBEAEHHS CNepMOJo3u Y Liepsikarb-
HWA KaHan TBapWH y BUrNALi NaeT (nakeTiB, CONOMUHOK) 3 pas-
MOPOXEHOI0 CTIEpPMOKO.

TBapuHW yTpUMYBaNMUCS B aHamMoOriYHWX YMOBaX, AN

HWX 3aCTOCOBYBamnW OLHAKOBUIA PaLlioH, PexXuM rofiBni Ta Tex-
HOMOTiYHI MaHinynsji.

3a TBapuHamu ycix TPbOX rpyn BCTAHOBUIM KOHTPOMb
KMiHiYHOro ctaHy. ®ikcyBanucs TEPMiHM HacTaHHsi CTaTeBoi
0XOTH.

BusHayanu nokasHWKM 3anmigHIOBaHOCTI 3a pesynbTa-
Tamu Y3[] piarHoCTuKW, aHanisyBanu BiACOTOK 3anmigHEHWX
KOpiB Ta TPMBaNICTb HEMMIZHOCTI NO rpynam.

3a oTpuMaHMMK pesynbTaTamu MPOBOAMIMN PO3PaXyHKK
EKOHOMIYHMX 30MTKIB Big 30inblueHHS nepiogy HenmnigHoCTi,
BMpaXeHi B HELOOTPUMaHHI NpUMogy Ta HeLoOTpUMaHHi Mo-
nokKa, 3rigHO 3aranbHOMNPUIHATOI METOAMKM BU3HAYEHHS! eKOHO-
MiYHOT €(DEKTUBHOCTI BETEPUHAPHUX 3aX0ZiB, BUKOPUCTOBYHOUM
aKTyarbHi 4Nns JaHOro rocnofapcTBa Ha MOMEHT PO3paxyHKiB
3aKyniBernbHi LjiHK.

PesynbTati pocnigkeHb

[ns BU3HaYeHHs Pe3ynbTaTMBHOCTI LITYYHOTO OCIMEHIH-
HS B rOCMOAAPCTBI | NOAANbLIOrO BUKOPUCTAHHS LibOr0 MOKa3HU-
ka sk 6a30BOr0 A4Ns aHanisy BNAMBY NPOBEAEHHS BaKLMHaL
kopiB nMpoTu CMOIpKM, MU MPOBENW BU3HAYEHHS MOKA3HMKIB
3annigHIoBaHOCTI Y KopiB, siki yBiwwnu B rpyny 1. CepeaHbopiuHi
MOKa3HMKKM B LIbOMY BMMagKy He MOXYTb OyTu BUKOpUCTaHi Y
3B'A3KY 3 iX KOMWBAHHAM B 3aneXHOCTi Bif Ce30Hy. 3annigHto-
BaHICTb Y BECHSHY NOPY POKY CTabinbHO HMKYE CepeaHbOPIYHOI
33 OCTaHHi 3 poKW, a nnaH NPOINaKTUYHMX NPOTMENIZ00TUYHNX
3axopis nepeabavace LLenneHHs npoTu cubipku 3aB4acHo nepes
Mo4aTKOM MaCoOBULLHOTO CE30HY.

[ani Tabrmui 1 cBigyaTb Npo Te, WO B rpyni TBAPUH, SKi
OCIMEHSNNCH [0 NoYaTKy BakLyHaLii npoTK cubipku i3 3aranbHoi
kinbkocTi 23 ronosm 3annigHunocs 10 ronis. Mpu LuboOMy cepes-
Hiil No rpyni NokasHuK 3annigHioBaHocTi cknagas 43,4 %, Tpu-
BanicTb HENMIgHOCTI NO rpyni BNPooBX Micaus craHosuna 390
[AHiB, LLO B nepepaxyHky Ha 1 ronosy cknagana 16,95 gHis.

Tabnuug 1
Pe3ynbTaTi ocimeHiHHSA KOpiB A0 BakUMHaLii npoTu cnbipku
Bquro Mpwiwno B oxoty i ocimeHe:lo Tinbhux | 3annigHiosakicTs, % Cepeghs 3annigH°rOBaHiCTb [His Hennip,_Hocﬂ no B nepepaxyHky
ronis Ne oxoTu ronis % no rpyni, % rpyni Ha 1 ronosy
| 9 39,0 2 22,0
I 2 8,7 0 0
23 m 7 304 5 710 434 390 16,95
v 5 21,7 3 60,0

B rpyni TBapuH, OCIMEHIHHS AKX cniBnano B yaci 3 ne-
pioaoM NpoBefeHHs! BaKLMHaLLT | B HAanOnWkJi 3a BakUMHALE0
[Hi  CrocTepiranocs HesHayHe 3HWKEHHS pe3ynbTaTWBHOCTI
LWTYYHOrO OCIMEHiHHS (Tabnvug 2). Tak, cepegHin no rpyni

MOKa3HWK 3ansigHIBaHOCTi cTaHoBWB 36,4 %, WO NOMITHO
HIXYe, HiX Y nepLuiin gocnigHin rpyni. TpusanicTb HennigHoCTI
Byna Ha 30 gHiB no rpyni GinbLue i B nepepaxyHKy Ha 1 ronosy
Oyna suwoto - 19,1 %.

Tabnuug 2

Pe3ynbTaTi ocimeHiHHS KOpiB B nepioa BakuMHaLii npoTu cubipku

Bcboro MpuilLno B 0X0TY i OCIMEHEHO TinbHI 3annigHIoBaHiCTb, CepefHst 3annigHIOBaHICTb [HiB Hennig-HocTi no B nepepaxyHky Ha
ronis Ne oxotu ronis % % no rpyni, % rpyni 1 ronosy
| 8 36,4 1 12,5
Il 4 18,2 3 75,0
22 M 6 273 3 50,0 36,4 420 19,1
[\ 4 18,2 1 25,0

CyTTeBe 3HWKEHHs piBHS 3anmigHIOBAHOCTI CnocTepira-
nocs B rpyni, kopoeu sikoi Gynu nigaaHi ociMeHHIHHIO Ha Apyro-
My TWXKHI Nicns 3aBepLUeHHs BaKUMHaLlii, B nepiod, Konu iMyHHa
cucTeMa TBApWH, MOTYXHO MPOCTUMYNbOBAHA KMBOK BaKLW-
HOI, §IK pa3 aKTMBHO HanpauboByBana crneyudiyHi aHTuTINa.

[JaHi no wjn rpyni HaBeaeHi B Tabnuui 3. CepepHiit nokasHuk no
rpyni ctaHosuB 21,7 %, L0 BABIYI HKYE, HX NOKasanu TBapu-
HW 3 nepLuoi rpynu. TpueanicTb HennigHoCTi Ha 1 ronosy ckna-
fana 23,5 gHie.
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Tabnuus 3

Pe3ynbTati ociMeHiHHSA KopiB Yepes 7 AHIB nicns BakuMHaLii npoTu cnbipku

Bcn:qro Mpuiwno B oxmy' i OCiMEHEHO TinbHIX 3anninHiosaHicTs, % CepepHs 3annig|-:’+oBaHiCTb [HiB Henni,qﬁocﬂ B nepepaxyHky Ha
ronis Ne oxoTt ronis % no rpyni, % no rpyni 1 ronosy
| 15 65,2 2 13,3
Il 2 8,7 1 50,0
23 M 3 13,0 0 0 21,7 540 23,5
1% 3 13,0 2 66,6

Takum ynHOM, pesynbTaTi cBigYaTh Npo Te, Wo i cama
BaKLMHaLis, i 0cobnMBO nepiog akTMBHOMO (hOPMyBaHHS NOCT-
BaKLWHaIbHOTO iMYHITETY NpOTY CBIpKI HEraTUBHO BNAMBAKTH
Ha NOKa3HWKM BIiATBOPEHHS Y KOpIB. [py LBOMY CYTTEBO 3HWXY-

I0TbCSl MOKA3HWKW 3annifHIOBAHOCTI — BiAnoBiaHO Ha 16,2% Ta
Ha 50% (puc 1), a Takox 36inbLIYETHCS TPUBANICTb TEPMIHIB
HenniaHocTi — BiAnoB.iaHo Ha 12,7% Ta 38,6%.

3annigHBaHicTb B rpyni, %

50

B De

rpyna 1 (Bo BakumHaLii)

rpyna 2 (1 TwxaeHb nicns

BaKUVHaLji)

I 3annigHIOBaHICTb B rpyni, %

rpyna 3 (apyruit TWKAEHb nicns
BaKLmHaLjji)

Puc 1. 3anexHicTb Noka3HWKiB 3annigHI0BAHOCT Big NPOBEAEHHS BaKLMHALLi npoTh cnbipku

3HWKeHHs! 3annigHIOBaHOCTI NPU3BOAUTL A0 30iMblLUeH-
H nepiogy HennigHocTi, a BigNOBIAHO O HEeLOOTPUMAHHS

npunnogy Ta BrofLanblLoMy, MOMOKa, O MOMITHO BigoOpaxy-
€TbCS HA EKOHOMIYHMX MOKa3HMKax rocnogapctsa (Tabnuus 4).
Tabrnuua 4

ExoHoMiuHi 30MTKM Bif BTpaT NPOAYKTUBHOCTI KOpIiB

F OV KODIB HepooTtpumaHo monoka, HepooTtpumaHo Tenst Cyma 36uTkiB Cyma 36uTkis B
Py P L/ rpH (ronis) (rpH.) nepepaxyHky Ha 1 ronosy
1o BaKuuHaui 11117’50 1;5(;‘ - 134906 586,5
Mg vac BakymHaLii 112%’30 4;63133 17401,3 790,9
- 16,2 1,711
Ha apyromy TwxHi nicns BakUuHaLi 16200 6173 1 223731 972,7

P03paxoByrum MOKA3HWUKM EKOHOMIYHMX 30UTKIB Bif He-
[OOTPUMAHHS MPOAYKLUii CRif 3a3HaunTy, O, BPaxoByluM B
LinoMy Benuki TEPMiHW HennigHOCTi No rocnofapcTay B Lien
nepiog yacy, BinbLUy YacTuHy 3BUTKIB CTaHOBNSATL BTPATW BUPY-
UKW 3@ MOMOKO. A MO rpynax TBapwH, LU0 OCIMeHSnMcs nig vac
iMyHOIOMYHOTO HABAHTAXEHHS!, CYTTEBUA BHECOK B E€KOHOMIiYHi

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

30UTKM MaloTb BTpaTU Big HEJOOTPUMaHHs TensaT. B mpyrii
BocnigHin rpyni (ocimeHeHnx BesnocepeaHbO Micns BakumHaLji)
Ui 36uTky Gynu B 2,7 pasiB Binblui, HiX B MepLuiii, a B TPETIA
(ociMeHeHUX Ha OpyroMmy TuHi nicns BakuuHauii) — BignosigHo
B 3,5 pa3u. 36uTkW BiA HELOOTPUMAHHS MOMOKA B LMX rpynax
36inbLKMnock BignoBigHo Ha 7,6 % Ta 38,4%. (puc 2.)
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rpyna 1 (mo BakumHai)

E BapTICTb HEAOOTPUMAHOTO MOSIOKa, TPH
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E BapTiCTb HEAOOTPUMAHNX TENST, FPH

Puc 2. T'poLuosi BTpaTy Big HELOOTPUMAHHS NPOAYKLT MO rpynam Ao i Nicns NpoBeaeHHs BakLuHaLi KOpiB NpoTh crnbipku

BapricTb Big BTpaT NpoayKLii B nepepaxyHky Ha 1 ko-
poBy 36inblmnack BignosigHo no rpynam Ha 204, 4 rpH Ta Ha
386,2 rpH y NOPIBHAHHI 3 rPynoto TBapWH, ki OCIMEHSANNCS [0
BaKLHaLii.

O6roBopeHHs

Omxe, baraTopiuHi nonepeaHi CNoCTEPeXeHHs 3a CTa-
HOM 3annigHiBaHOCTI KOpIB B rOCMOAapCTBi BKadyBamnu Ha piske
3HWKEHHS LibOro nokasHuka sk pas nicnst NpoBeeHHs BakLmMHa-
Uii npotn cubipku. PesynbTatv gocnigpKeHb, HaBeaeHi B CTaTTi
MnoKasylTb [JOCTOBIPHE 3MEHLUEHHS MOKa3HWKa 3ansligHioBaHo-
CTi.

Ha Hawy gymky, Le nos'asaHe 3 iMyHOMOrYHUMU Mpo-
LlecaMn B OpraHiami NpoBaKUMHOBAHUX KOPIB, SKUX OCIMEHSANN.
Onucani . XaHceHom (2007) ropMOHamnbHO-IMyHONOMYHI Me-
XaHi3MU NpUrHiYeHHs IMyHHOI BiANOBiAi MaTku JonomaratoTb
3akpinneHHio Briactoumcti B CNu30Bin MaTkn. OTxKe, CTUMYMbO-
BaHa Mif Yac BakuuHaLji iMyHHa cuctema He 3gaTHa ranbMyBa-
T CBOK POBOTY B OKPEMO B3ATUX CTaTEBMX LUMAXaX, TOMY W
3aBaXa€e NPUKPINMEHHI0 YCNLUHO YTBOPEHOI MpW 3anmigHEeHH
3MroTM B0 CMM30BOI MaTkW, LLO B MIACYMKY 3aKiHYyeTbcs Oes-
NNigasaM i HACTaHHAM MOBTOPHOI OXOTH.

Mpo BiACYTHICTb afeKkBaTHUX B3aEMUH Y CUCTEMI «MaTm-
nnaueHTa-nnig», a TakoX Npo HeJoCTaTHIO B3AEMHY iMyHOMOri-
YHY TONEPaHTHICTb BHACMIZOK cneLudiuHoi akTuBisaLii iMyHiTe-
Ty BKa3yBaB Takox MaHyinos A.B. (2004).

Bpasunbceki ByeHi  Bassuino, D.M., Siqueira, F.M.,3i
cniaBTopamu (2020), BigsHaunnu. Wo B okpemux Bunagkax

iMyHi3aLis BakLMHOW MpoTh cubipkn 3 wramy Sterne moxe
CMPUYMHMTY HaBiTb abopT y BenmKoi poratoi Xxyzobu.

MepcnekTBK AOCRiAXEeHb 3 4AHOTO HaNPAMKY.

Ona nopanblmx gocnimkeHb BapTo 6yno 6 rnubwe
3pO3yMiT IMYHOMOMIYHI NiACTaBM Takoro BuAy HennigHOCTI,
BM3HAYMTW, YW iHLLI BaKLMHK (0COBNMBO XMBi) MaloTb NOAIGHNNA
BMAMB, 3HAWUTM cnocobu o6iTM TUMYacoBy rinepakTWBI3aLlito
iIMyHHOI CUCTEMM FOKanbHO ANS CrM30BOI CTAaTEBUX LUNSAXIB,
o6 MiHimi3yBaTVu BTpaTH.

BucHoBku.

1. BakumHauisg npotu cubipkv i ocobnmeo nepiog aktu-
BHOrO (HOPMYBaHHS MOCTBAKLMHAIMBHOTO IMYHITETY 3HUXYIOTb
MOKa3HUKW BiATBOPEHHS Y KOPIB: MOKa3HWKM 3annigHIOBaHOCTI
3HWKyBanucs Ha 16,2% nNpOTAroM NEpLIOro TWXHS NiCNs Bak-
umHauii Ta Ha 50% npoTaroM Apyroro y MOPIBHAHHI 3 MOKa3HK-
KaMmu TBapWH, Ski OCIMEHSNUCS [0 NoYaTKy BakLyHaLLi

2. 'Y Kopis, SIKMX OCIMEHSNN Mif Yac IMyHOMOMYHOro Ha-
BaHTaXEHHS, BigMiyeHe 36inbLUeHHst TPUBANOCTi TEPMiHiB He-
nnigHocTi — BignoBigHo Ha 12,7% Ta 38,6%.

3. EKOHOMiYHi 36WTKM Bif HELOOTPUMAHHS TENaT B
rpyni Kopis, niagaHMX ociMeHeHHo GesnocepenHbO MiCns Bak-
UuHaLii, Bynv B 2,7 pasis 6inbLui, a B rpyni KOpiB, OCIMEHEHMX Ha
APYromy TVXHI nicns BakuyHaLlii, — BignoBigHo B 3,5 paan BuLwj,
HiX Y KOpIB, IKUX OCIMEHsNM 40 BakUmMHaLii. 36uTkn Big Hepmoo-
TPUMaHHS MOMoka B LWX rpynax 36inblumnoch BignoBigHO Ha
7,6 % Ta 38,4%.
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Influence of vaccination of cows against anthrax on the artificial insemination results

Fertility rate is one of the markers of the effectiveness of the livestock industry, but the successful formation and fixation of
the zygote in the mucous membrane of the uterus can be hindered by various inflammatory processes. Immunological reactions of
the postvaccination complex can also affect fertility.

Previous observations of the fertility status of cows on the farm indicated a significant decrease in this indicator just after
vaccination against anthrax. The results of the studies presented in the article show a significant decrease in fertility. In our opinion,
this is due to the immunological processes in the body of vaccinated cows that were inseminated. That is, the immune system
stimulated during vaccination is not able to inhibit its work in the genital tract, and therefore prevents the attachment of the
successfully formed during fertilization zygote to the uterine mucosa, which eventually ends in infertility and the onset of re-libido.

The results suggest that vaccination of animals against anthrax and especially the period of active formation of post-vaccine
specific immunity reduces reproduction rates in cows: fertility rates decreased by 16.2% during the first week after vaccination and
by 50% during the second compared with animals that inseminated before vaccination It was found that in cows that were
inseminated during the immunological load, there was an increase in the duration of infertility - by 12.7% and 38.6%, respectively.
The economic loss from calves in the group of cows inseminated immediately after vaccination was 2.7 times greater, and in the
group of cows inseminated in the second week after vaccination - respectively 3.5 times higher than in cows inseminated before
vaccination. Losses from milk shortage in these groups increased by 7.6% and 38.4%, respectively.

Key words: fertility rate, artificial insemination, vaccination against anthrax, economic loss
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Cymcbka perioHaneHa nabopatopis [epxasHoi Cryx0u YkpaiHu

3 NUTaHb Be3neyHoCTi Xap4oBUX NPOAYKTIB Ta 3axucTy cnoxueadis (M. Cymu, YkpaiHa)
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3a pesynbmamamu psdy docnidxkeHb 8CMaHOBEHUL WUPOKUL chekmp po3noscodxeHoCmi Npomo3o0sie ceped meapuH,
Ue numaxHs poskpusaemscs & OaHiti cmammi. TepumopianbHe posmawysaqHs Cymcskoi obnacmi Ha [ligHoui YkpaiHu mae 0cob-
JIusi NPUPOAHO-KNiMamuyHi 3MiHU, a Ue € 00HUM i3 Ghakmopie B8UHUKHEHHSI ma po3noscrodxeHocmi kpunmocnopudiosy ceped mea-
puH. Kpunmocnopudio3 mensim mae wupoke po3nosctodxeHHs 8 2ocnodapcmeax Cymcebkoi ma Yeprizigcbkoi obnacmsx. Ekcmen-
cugHicmb iHBa3ii y pisHuX patioHax konueaembcs 8i0 12,4 % 0o 81,4 % ma e cepedHbomy cknadae 41,23 % i obcmexeHo20
noeonig’s. B pisHUx mepumopianbHO KniMamu4HUX 30Hax po3mauiygaHHsi 2ocnodapcme npu obcmexeHHi bys Matbxke o0Hakosull
piseHb ypaxeHocmi menam 6id 39,3 % do 81,4 %. [pu obcmexeHi xeopux meapuH bye gusgneHull 36yOHuk Cryptosporidium
parvus.

TepMiH ypaxeHoCcmi ma po38umoK iHeasii y HOBOHaPOAXKEHUX Mensam 3anexume NPSMO-NPONOPUILIHO 8i0 iX ympumaHHs ma
ce3oHHocmi. lMovuHaroyu gxe 3 yemeepmoi 0obu ei0 HapoOKeHHS peecmpyembes sudineHHs ooyucm. MakcumarbHa KinbKicmb
cnocmepieacmbcs Ha cboMy 006y i nokasHuk cknadag 50,8 + 0,47 % e 3umosuli nepiod ma 8i0 29,6 + 0,25 % do 42,8 + 0,31 % &
nimAo nopy poky.llpu ypaxeHocmi kpunmocnopudiamu y mensm cnocmepizaembcsi d8a nika excmeHcusHocmi iHeasii. [Nepwul
peecmpyembcs Ha n'amull OeHb 3 noYamky eudineHHs 30yOHuUKa. Ha cbomy doby ecmaHoenemscs Opyaa xguns 8udineHHs 00-
yucm. Tpusanicme eudineHHsi ooyucm Cryptosporidium y menam cknadae 0o 21 006u 8id HapoOKeHHS.

BemepuHapHo-caHimapHi ymosu ympumaHHs meapuH eidizpatomb 3Ha4yHy porb Y po3noscodxeHrHi 36yOHUKa Kpunmocno-
pudiosy ceped cnpuliHAImMIUeo20 no2onig’a. HakonuyeHHs: ooyucm y 308HiWHLEOMY cepedosulli, 0bymosnoe nocmitiHa toeo yup-
KyAIAyis y meapuHHUUbKUX NPUMILUEHHSX NO yMPUMaHHI0 HOBOHaPOOXKEHUX messm.

Mpu 2emamonoziyHomy AocniOxKeHHi 6CMaHOBMEHa eKCMEHC-ehekmuBHICMb npenapamig Kokyudiocmamukie npu Komne-
KCHOMY 3acmocysanHi. [lpu ix eukopucmaHHi 8 Kposi meapuH, siki nidnseanu fiky8aHH, 36inbWyembsCs Kinbkicms 2emMo2s06iHy,
epumpouyumie. PigeHb nelikoyumie ma nokasHuku netikoepamu eidnosidatoms ¢pisionoaidHiti HOpMi 8 NPoueci 8UOYXaHHS.

Mpu nabopamopwiti OiacHocmuuyi 8ukopucmosysanu ModucpikogaHull Memod ceaMeHmauii 8 PO3YUHI NOBEPXHEBO-
aKMUBHUX peqosuH. B sikocmi 3acobie, siki 2anbmyromb po3sumok 36yOHUKa, 8UKOPUCMOBY8aNU KOMNIEKCHO npenapam im4u3Hs-
HO020 8upobHuymea bpasimakokyud e dosi 1,5 2/10 ke macu mina 3 eimamiHom B1ma noedHysanu 3 npenapamamu, ski cmabinisy-
romb 006MiH peyoguH 8 opeaHismi meapuH.. Ocobnusy ygazy npudinanu nid2omosyi NPUMIlUEHb 3 YMPUMaHHSI HOBOHaPOAKEHUX
mensam, 3 nonepedHim docnidxeHHaM 8 1abopamopHUX ymoeax, 3Musie 3 CmiH, cmaHkie, npedmemig nobymy, Ha 3abpydHericmb
ooyucmamu 36y0Huka C. Parvum ma iHwux npedcmasHukie iHeasiliHux 36y0OHuKig.

Knrouoei cnoea: ooyucmu, bioximivyHUl aHanis, 2eMamoinozidHi 0ocridxeHHs, Kpos, geuec, mogcmuli 8iddin KULWKosUKa,
cnu3oea 060r10HKa, bpasimakokyud, 6pogacenmorn.

DOI: https://doi.org/10.32845/bsnau.vet.2020.4.2

Betyn. 13 uicna perioHanbHux 06’eTiB [MiBHIYHOI Yac-
TUHW YKpaiHW BaxnuBe MicLe B CinbCbKOMY rocnofapcTsi 3ai-
Mae CKOTapCTBO. [aCTpOEHTepUTU TensiT Ha paHHbOMY eTani
CTalTb NpUYMHOI0 Hebnarononmyyus rocnopapcTsa. Lle BusHa-
YaETbCA LiMMM KOMMMEKCOM €TIoNoriYHuX hakTopiB. 36yaHMKN
3aXBOPIOBaHHS Ta iH(IKOBaHi TBapWHM CNpusioTb 3abpyaHEHOC-
Ti HABKOMMLLHBOTO cepefoBuLLa. BoHW 3yMOBMIOOTL 3HWKEHHIO
iMyHHOTO piBHIO MOMOAHSIKa BENMMKOI poraToi xyaobu. Ha tene-
PILLHIA Yac Lle HeJoCTaTHbO BMBYEHHI (hakTOpU — PO3BUTKY
XBOPOOW, WO Mae YCKNagHEHY [AiarHOCTWKY Ha KpUMTOCMOpU-
pio3. 36ygHukamu y Tenmsm  BCTaHoBneHi Cryptosporidium
parvum i C.muris, BigHOCATbCA [0 TuNy Sporozoa, knacy
Coccidida, pogunun Cryptosporidiidae. Y 36ygHukiB kpunTocno-
puaio3y, ACKpaBoi cneLudiuHOCTi He BUSIBNEHO, NO BiJHOLLIEHHIO
[0 XasdiHa, TOMYy L€ 300aHTPOMO300HO3HE 3aXBOPIOBAHHS
3anuwaetbes Npobnemon sk Ans BETEPUHAPHOI, TaK i ryMaHHOI

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

meguuukn (Grebenev A.L., Myagkova L.P., 2006). PisHomaHiT-
HICTb Aii NPOCTILUMX Ha OpraHi3M rocnofaps YTpyaHioe AOCTOBI-
PHiCTb AiarHOCTMYHNX JaHuX. JlabopaTopHi MeToam AiarHOCTMKM
He MaloTb BMCOKY YyTNMBICTb 4O 30yAHWKIB, Lie MOB'A3aHO 3 iX
mopdornoriyHumm  ocobnmsoctamu. CyyacHa HaykoBa gisnb-
HICTb CMPSIMOBYETLCS Ha PO3PObKy edekTMBHMX 3axoais 6opo-
TbOM 3 KpunTocnopnaio3omM. 30yaHMKM PO3BMBAIOTLCS 3a CXEOH0
TOMOKCEHHOTO KUTTEBOTO LMKy KOKUMAiA, TOGTO MOBHMIA iX
PO3BMTOK MPOXOAWUTHL B OpraHiami OJHOro xo3siHa. 3aBepluy-
€TbCS PO3BMTOK MapasnUTy BULINEHHAM 3 (hekaniamMu oouucT, sKi
MakTb CTIMKICTb 40 Aii HecnpuAHATNMBKX hakTopiB. Oouucty
30epiraioTbCsl y 30BHILUHBOMY CepepoBuLi  Binbll TpuBanuil
yac i ypaxytoTb HOBWX Xa3fiiB. 3a pesynbTaTaMmu AOCHIAHULIBKOI
poboTH B LbOMY HanpsMKY, HELOCTaTHbO po3pobneHi 3acobu,
AKi CNpusoTb BOKYBaHHIO PO3BUTOK 30YAHMKIB 5K B OpraHiami
xas3siHa, TaK i B HaBKONMWHLOMY cepepoBui (Zhurenko V.V.,
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Soroka N.M., Zhurenko O.V., 2016).

locnporosipHa TemaTuka «3axogm 6opoTbbu Ta npodi-
NaKTUKX 3aXBOPIOBaHb TBAapUH» [J03BOMMNA HaM NpPOBECTM
MOHITOPUHT  PO3MOBCIOMKEHOCTI  KPUNTOCNOPWAIO3y TBapuH B
rocnogapcTaax [MiBHIYHOT YacTUHU YKpaiHum.

AHani3 ocTaHHiX gocnigkeHb i nybnikauii. baroto-
4nCenbHi HaykoBi AOCTIZXeHs CBiA4aTh, L0 NPOTO30031 MakoTh
LUIMPOKE PO3MNOBCIOMKEHHS B TOCMOAAPCTBAX ceper MOMOAHsKa
TBapWH PaHHLOTO BIKY, Y Pi3HUX TEPUTOPIaNbHO - KNiMaTUYHKX
3oHax. Ocobnvea yBara HafaeTbCs eTionoriyHuM haktopam. 3a
CTaTUCTUYHAMM [@HWMKM, BaXNWBE 3HayeHHs HabyBaloTb Me-
TEOPOMOriYHi YMOBM, SiKi CMPWSIIOTL MOLUMPEHHIO 36yaHUKIB Y
30BHILLHBOMY CepeaoBuLLi. MounHaoum 3 noYaTky AEB'IHOCTUX
POKIB HaYKOBLIIMI PO3KPUBAIOTHCS MUTAHHS, OO BUSBMEHHS
npocriwmnx pogy Cryptosporidium y Tenst, B sikocTi nepebiry
3aXBOPIOBAHOCTI B TSHKKi hOPMI, 3 YpaxeHHsM OpraHis Tpas-
nenHs (Gnanasoorian S., 1998; Krasnova O.P., Larionov C.B.,
Rozovenko M.V., 2002). OCHOBHi cuMNTOMW KPUNTOCMOPUAIO3Y
€ ABMLLA Ajapei, 3 JOMilLKaMW KPOBI Ta PisKe BUCHAXEHHS opra-
Hi3mMy. HoBOHapOmKeHi TENATA 3HAYHO CNPUMHATAMBI 4O KOKLM-
iR TaK, sIK JOBEAEHO, L0 B MOMO3MBI He BUSBNEHI iMyHOrNObY-
niHn npotn 36yaHukiB pogy Cryptosporidium. 3a pesynbTatamm
HaykoBMX pOBIT BCTaHOBMEHO, WO KPUMTOCMOPUAIO3 peecTpy-
€TbCs B Byab sky nopy poky. MakcumarnbHuit NposiB BU3HaYa-
€TbCA Ha NOYaTKy BECHAHOTO Mepiody, Y HeoHaTanbHUX TENsaT
po3BuBaeTbCs iMyHopediunt (Anusz K.Z., Mason P.H., Riggs
M.W., Perryman L.E., 2002).

LUmpokuiz cnekTp AisNbHOCTI Nikapis BETEPUHAPHOI Me-
AuUMHM B rocnogapcteax CymcbKoi Ta MpUnernnx TepuTopii
YepHiriBcbkoi 06nacTi CnpsMOBaHUIA Ha [OCKOHANe BWUBYEHHS
enizooTornorii kpunTocnopuaiosy TeapuH. Ha TenepilwHiin yac
BeAeTbCs MOLUYK HOBUX BETEPUHApPHWX mpenapartiB, ski npu ix
3actocyBaHHi Marm 6 100% edbekTMBHICTb MpK MPOTO3003ax.
®epmepchbki rocnogapcTsa Mo BUPOLLYBAHHIO BEMNMKOI poraTol
Xygobu CymuipHm, sika po3TailioBaHa Ha [liBHoui YkpaiHu, wo-
PiYHO MarTb 36MTKM Big 3arnbeni MOMOLHSAKA PaHHLOTO BKY.
Llei nokasHuk cknagae Big 14,2 % o 21,7% Big HOBOHapoaxe-
HIX.

AHanisyloum paHy npobnemy crae HeobxigHum mnosep-
TaTUCS A0 LbOro MUTaHHS. BUACHWUTM CTynNiHb PO3NOBCHOMKEHOC-
Ti KpUNTOCNOPUAIO3Yy TENsT, eTioNoriyHi pakTopy, AKi CroHyKa-
t0Tb [0 YpaXeHOCTi TBapuH. Po3KpuTH natoreHes i piBeHb Tepa-
nii Ta NPoMiNakTUKX LibOro 3aXBOPIOBAHHS B TUMOBKX rocnogap-
CTBax.

MeTta po6oTh nonsrana y npoBeAEHH CTaTUCTUYHO-
ro aHanisy BiHOCHO [0 eni300ToNorii NPOTO3003iB TBAPUH, 3
ypaxyBaHHSM TepUTopianbHOro po3TallyBaHHs rocrnoAapcTBs.
BWBUUTM OCHOBHI MUTaHHS KMiHIYHOI KAPTUHU, MeXaHi3My po-
3BUTKY 3aXBOptoBaHHS. [poaHanisyBati naTonoroaHaToMiyHy
kapTuHy 3arnbnnx TBapuH. Ha migcTasi gocnimxeHb B3siTH 3a
OCHOBY: remaTonoriyHi, bioximiuHi MeToan ans oudepeHuin-
Hoi aiarHocTuku. MPOBECTU CUMNTOMATUYHY | NATOreHETUYHY
Tepanito TeNAT Npyu KpUNTCrnopuaiosi 3 BUKOPUCTAHHAM KOKLji-
piocTaTtukis.

Marepianu i Mmetogu gocnigxeHb. Jocnign nposoau-
nm B ymoeax epmepcbknx rocnopapcts CTOB «PaHok», TOB
«beesow, MCIM «KamuwaHceke»  Cymcbkol Ta YepHiriBCbKOI
obnacteit. CTaTUCTUYHMIA MaTepian, BigHOCHO A0 eni3ooTonorii
Ta etionorii  iH(beKUinHUX XxBopob ByB OTpUMaHWIn B NpoTUeni-
300TMYHOMY BiAZiNi rofoBHOrO ynpaeniHHA [epxnpoacnoxme-
cnyxbu y mexytounx obnactax. Okpemi eTann [ocnimpkeHb
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npoBOAMNM Y BiAdinax iMyHonoriyHoMmy, 6akTepionoriyHomy Ta
natomopcponorivHomy  Cymcbkoi  perioHanbHoi  nabopatopii
[epxasHoi Cnyx6u YkpaiHn 3 nutaHb 6e3ne4HOCTi XapyoBuX
npoaykTiB Ta 3axucty cnoxwveavis Ta JHAINABCE.

BvBYeHHS eni3ooTonorii KpUNTOCNopMaiosa TeNsT npo-
BOAWMNM B rocnogapctsax 3  ypaxyBaHHAM  NPUPOLHO-
KNiMaTUYHOrO 30HYBAHHS, TEXHOMOrii YTPUMaHHS | nopoau
TBapuH. [pu BMBYEHHI apeany pO3nOBCIOMKEHHS 3aXBOPHOBAH-
HS [jiarHo3 Ha KpUnTocnopuaio3 BCTAHOBIIOBAMNM KOMMMEKCHO, 3
ypaxyBaHHsSM eni300TosOrYHOI CUTyaLlil B rocnogapcTsi, KniHiy-
HOro MpOsiBY 3aXBOPHOBAHHSA i pe3ynbTaTiB NabopaTopHux Aoc-
nimpKeHb, NpoBeaeHuX Yy BignosigHocTi Ao «MeToanyHmx BKasi-
BOK: «KpunTocnopuaios TeNT, ekonoris, enisooTonoris, KniHika,
JiarHocTuka, nikyBaHHs, npodinaktuka», «MeTognyHux peko-
MeHAaLin No BUAINEHHIO Ta igeHTUdIKaLil YMOBHO-NATOrEHHNX
30yAHVKIB NPY KULIEYHWX 3aXBOPIOBAHHSAX MOMOAHSIKA CiflbCbKO-
rocnogapcbkux TBapuHy. Obctexunu no 20-25 TensT, nigidpa-
HWX Y rOCMOAAPCTBAaX 3a NPWUHLMNOM aHanoris, ki Manu sickpa-
BY KapTuHy Aiapei.

[ina 6akTepionoriyHoro AOCMIMKEHHS Big BUMYLLEHO 3a-
OuTux i 3armbnux TensaT Bigbupanu BiaPI3KM TOBCTOMO i TOHKOrO
KMLIKOBWKA, NapeHXiMaToO3Hi opraHn, Me3eHTepianbHi nimgosy-
3nu, Tpybuaty kicTky. Big xwuBux Tenat cekanii 6panu iHamBi-
JyanbHo i3 NpsMOi KWLWKKM, a Bif 3armbnux 3 TOHKOro Biaginy
KaweyHuka. Mpobyu (heuec posTalloByBanM B CTEPUIIbHMIA
nocyA 3 NPUTEPTUMU KpULLKaMK. IX NpoHyMepoByBanu i gocta-
BNSNM B Nabopatopito. IHTEHCUBHICTL iHBA3ii TBApPUH YCTaHOB-
nioBann 3a BcTaHoBneHol Lwkanot (Knecosa O.M, 1996). B
BakTepionoriyHo-napasnTonoriyHOMy BiAAINI KOXHY JOCTaBEHY
npoBy bekanin gocnimkysanu 3a LOMOMOrOK HACTYMHUX METO-
[0iB: BUrOTOBMEHHS HATWBHOTO Maska 3a 3aranbHOMPUIHATOK
METOAMKOL; LIEHTpUdhyryBaHHs Npob dhekanii B ANCTUNBOBAHIN
BOZi; LIEHTPUAYryBaHHA B HACUYEHOMY PO3UMHI Xnopuay HaTpy
(Benep T.B.,1987), mogucikoBaHuit MeTOA, CermeHTaLii maTepi-
any 3 MOBEPXHOCHO-aKkTUBHOW peyvosuHow (Dahno 1.S.,
Berezovsky A.V., Galat V.F., 2001). BurotoBnsinu HaTuBHWI
npenapat. [ns uboro Ha 0be3xMpeHe NPeAMETHE CKIO HaHo-
cunmn kpannto npobu ekaniit. Y cniseigHoweHHi 1:1 nobasnsnm
Kpanmnio Ccymilli rnitepuHy 3 BoAoto. Posmillyiouu npukpusanm
NOKPUBHUM CKenbLieM. FOTOBI Masku npornsgany nig iMepcin-
HOK CMCTEMOHKO CBITNOBOrO Mikpockony MBI-3 npu 36inbLueHH
90x10. Mpw Benukin 3abpygHeHOCTi npenapaty po3yuH rriye-
PWHY 3aMiHIOBaNK Kpannero MeTUEHOBOI CUHI.

B Hawi gocnigxeHHs ByB BKMIOYEHWA METOA LEHTPY-
(byXHO-proTaLiAHWIA i3 3aCTOCYBAHHAM PO34nHY Y MoaudikaLii
(Beyer T.V., Sidorenko N.V., Grigoriev M.V., 1995). Bugosuit
CKNaj KpUNTOCMOPUMAIA BU3HA4Yamu 3a BUAINEHUMU ooumCTaMu
3a «KnacudikaTopom napasutuyHux npocTiwmxy» (Casemore
D.P., 1998) Ta 3a meTogmkamu BignoBigHO «[loBigHWKA BUAi-
NeHHs iHTeHCHBHOCTI ooumeT» (Anusz K.Z., Mason P.H., Riggs
M.W., Perryman L.E., 2002). YucenbHicTb BUAINEHHS OOLMCT 3
pospaxyHKy 1 r dekaniii BCTaHOBMOBaNK CTyMiHb iHBA30BAHOCTI
TBapWH Y XpecTax: «+» Lie cnabka Big 140 5 ooyuct y noni 3opy
wo popieHioe Big 5000 go 50000 OL/r dhekanin; «++» cepeaHs
Big 6 po 10 oouuct ye 55000-1000000 OL/r dhekanin; «+++»
cunbHa, Ginbwe 10 oouucT mae BignosigHicTb Ginbwe 1000000
Of/r cekanin. [aHi pe3ynbTaTi BCTAHOBMIIOTLCA NpU MIKpOC-
konii y 36inbLueHHi B 600 pasis.

[JocnigxeHHs naTonoriyHoro maTtepiany npoBOAUNM Y
Cymcbkiln perioHanbHiin naboparopii JepxasHoi Cnyx6u Ykpai-
HW 3 UTaHb 6E3NeYHOCTI XapyoBMX MPOLYKTIB Ta 3axMCTy Cro-

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcureTy
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KMBAUiB Ha BUKMIOYEHHs! BipYCHWX, BakTepianbHUX iHeKwin:
konibakTepiosy, canbMaHenb03y, poTa-, Napeo- i afeHOBIpYCiB.
[Mpy BCTAHOBNEHHI TEPaneBTUYHOI €PEKTUBHOCTI 3aCTOCOBAHUX
npenapartis Bibupanu 3pasku KpoBi TBAPUH L1151 BCTAHOBEHHS
3MiH MOPONOriYHMX MOKA3HWKIB. eMaTonorivHi AOCHIMKEHHS
Ha KpunTocrmopugio3 6asyBanucs Ha HaCTyMHUX METOAMKax:
LIBWAKICTb OCAKEHHS €pUTPOLMTIB 38 METOLOM [MaHuMHKOBa;
BM3HAYeHi KinbkocTi remornobiHy 3a Cani; nigpaxyHoK KinbKocTi
€pUTPOLMTIB i NerKouuMTiB Ta nenkoumTapHoro npodinto. Hawi
AOCTiKeHHsl, Takox, Oynn HanpaBneHi Ha OioximiuHi gocni-
[KEHHS  KPOBi, 3a 3aranbHO MPUAHATAMM  METOLMKaMM
(Hall M.C., 2001).

Becb umndposuin matepian byB onpalboBaHWin biomeT-
puyHo. JlikyBanbHy eeKTUBHICTb KOKLMAIO3HMX npenapartis B
cBi vyac BusHavanu Anusz K.Z., Mason P.H., Riggs M.W.,
Perryman L.E. (2002), Grebenev A.L., Myagkova L.P. (2006),
pe3ynbTaTMBHICTb BCTAHOBMIEHA Ha HAsBHICTb 30yOHWKIB acouj-
1oBaHOI hopmK iH(EKLiHUX XBOPOD TensT.

PesynbTati gocnipkeHsb.

AHanisyloum MaTepian BigHOCHO PO3MOBCIOMKEHHIO 3a-
XBOPIOBAHHS MOroNiB’A Ha NapasuTapHy iHBa3ilo, BCTAHOBIEHO,
LU0 NPUPOAHO-KMIMaTUYHI YMOBW BMNMBaKOTb Ha PO3BMTOK 30ya-
HukiB xBopob. [omipHO Tenne nito, atmocdepHi onagn Ta
BiAHOCHO NMOMIPHO M'ska 3uMa Cnpusie LMpKynadii Ta iHBasin-
HOMY noyaTKy Yy 30BHilWHbOMY cepeposuLli. OcobnusicTio Cym-

LLMHW € BENUKe NepeTUHAHHS PiYOK, 3aN1BHUX NYKIB, SKi CTal0Th
MacoBMLLHUMU YrigaaMU ANS CirlbCbKOrOCMOAAPChKUX TBapUH
Ta, TaKoxX, Ans 3abesneyeHHs kopmoBolo 6a3ol rocnoaapcTs.
Bonorictb i BMCOKa TemnepaTypa 30BHILIHLOrO CepefoBuLLa €
Heo4'eMHUM  (DaKTOPOM MOLUMPEHHIO MPOTO30/MHMX XBOPOO,
ocobnmeo roctpomy ix nepebiry (Vasilieva V.A., Nebaykina
L.A.,1998; Beyer T.V., Antikova L.P., Gerbina G.I., 2010). LLn-
pOKe PO3MOBCIOMKEHHS KULLKOBUX NapaswTiB Ceped TBapwH i
NIOOVHN CNPUAKTb IHTEHCUBHOMY ODCIMEHIHHIO 00’€KTIB HABKO-
NMIIHBOTO CepefoBuLLa iHBa3iMHUM MaTepianoM, Lo B CBOK
yepry YTBOPIOKTb YMOBM ANS iHTEHCMBHOMO Mepe3apaXeHHs
(Grebenev A.L., Myagkova L.P., 2006).

EnisootonoriyHum 0BCTEXEHHAM rocnogapcTB TPbOX
panoHiB obnacTi, NpoTAromM ABOX POkKiB, 6YNo BUSIBNIEHO 3aXBO-
PIOBAHICTb TENAT Ha KpunTocnopidios. Mpn BOCTIMKEHHAX MU
npoaHaniayBanu CTaTUCTUKY 3aXBOPKOBAHHSA MOroniB’'s y pisHy
nopy POKy i 30HambHICTIO po3TallyBaHHS rocnogapcTBa. 3a
pesynbTaTamu Halmx JOCRiMKEHb KCTEHCUBHICTL iHBasii (E)
Byna pisHot. B rocnogapctsi CIM «KomuwaHckke» ypaxe-
HICTb TBAPUH B NITHLO-OCIHHIN Nepioa cknagana 72,6%, 3uMoBo-
BecHsiHMA Ao 81,9%. MMoronis’s TeapuH B TOB «beese» mano
iHBasoBaHicTb Big 12,4 no 19,6 % BignoBigHo, a TensTa, sk
Hanexanu CTOB « PaHok» 6ynw iHgikoaHi Ha 38,7 — 39,3 %.
[HTEHCMBHICTb BMAINEHHS OOLMCT C (hekanisMv TensT BCTaHOB-
noBanachb Bif 3Ha4HOI 4O CEepeaHbO.

lMokasHMKK CTyneHs! iHBa3ii y TBapuH B 06CTEXEHMX rocnogapcTBax obnacti BinobpaxeHi B Tabnuui 1.

Tabnmus 1.

YpaxeHicTb TenAT kpuntocnopuaismm B rocnogapcteax Cymcbkoi obnacri
B 3UMOBO-BECHSIHY NOpPY POKY

31MoB0-BECHsIHA nopa poky

Hasga rocnoaapcrea ObcTexeHo, |HBa30BaHo, El, . IHTEHCMBHICTb BUAINEHHS oouucT, %
ron ron % MiH. Cepegp. Makc.
MCIM «KomuiuaHcbke» 127 104 81,9 52,7 87/46,5 95/50,8
TOB «beese» 46 9 19,6 2/1,3 38/21,7 41/321
CTOB «PaHok» 70 27 39,3 42,2 43/35,6 65/41,9
3aranbHuil NoKasHUK 243 140 46,77 11/2,1 168/34,6 201/41,6

Ak BMAHO 3 NpefcTaBneHoi Tabnuui OinbLL BUCOKA eKc-
TEHCMBHICTb iHBA3ii Ta IHTEHCMBHICTb, 33 BUZINEHHSM OOLMCT,
BU3HaYanu B 3UMHO-BECHAHUIA nepiog. Llew nokasHuk mas Big-

XWneHHs Ha 5,21 % BigNoBIAHO 4O NITHBO-OCIHHLOI NOPU POKY
(Tabn.2).

Tabnumugs 2.

YpaxeHicTb TensT kpuntocnopuaismm B rocnogapcreax CymcbKoi o6nacri
B NiTHL0-0CiHHIO NOPY POKY

JNiTHBO-OCIHHS Nopa poky
Hasga rocnogapctea ObcTexeHo, |HBa30BaHo, El, IHTEHCMBHICTb BUAINEHHs oouucT, %
ron ron % MiH. Cepep. Makc.
MCIM «KomuiuaHcbke» 98 71 72,6 4123 73/42,1 87/42,8
TOB «beese» 17 2 12,4 2111 33/19,6 38/29,6
CTOB «PaHok» 64 25 38,7 31,9 41/34,2 57/39,7
3aranbHuii NoKasHUK 179 98 41,23 9,77 147/31,96 182/39,17

KniHiyHa kapTuHa npu kpuntocnopuaiosi TensT Byna pi-
3HOH0, B 3aNEXHOCTI Bif, hopmu nepebiry xsopobu. MepLui kniHi-
YHi O3HaKW 3a HaLIKMMW CTIOCTEPEXEHHSIMW BCTAHOBMIOBANMN BXe
3 3-4 [HA Big HApOMKEHHS 3 MakCUMaribHUM MPOSBOM A0 5-6
OHs. XBOpi TensTa Manu PisHUA CTYNiHb NPUTHIYeHOCTi, LepcT-
HWA NOKPUB CKYMOBMKEHWIA, 3abpyaHEHICTb 3afHbOI YacTUHM
Tina cekaniamu, BiACYTHICTb aneTuTy, BUpaXeHa nepuctanbTu-
ka kuweyvHuka. Crnoctepirany 3miHM pyxoBOi (yHKUji, 3anexy-
BaHHS. BUMNOPOXHEHHS TBApWH Marny HENPUEMHWUA, THUMICHUNA
3anax. XBopi TBapWHW Oynu BMCHEXKEHUMW, XMBa Bara pisko
3HUXyBanach 3a paxyHok aerigpartalii. Mpu 3atskHoMy nepebi-
ry xsopobn Ha m'aty goby peectpysanu 3arubens TBapuH. [pu

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

PO3TWHI 12 3arMbnux TBapuH, 3 CKpebKiB CrM30BOi 0OONOHKM
knyOOBOi KMLIKW BMTOTOBNSNW MikponpenapaTtu, siki JoChigxy-
Banu Mikpockonielo B nabopatopHux ymoBax. MakcumansHui
CTYNiHb iHBA3Ii Ta Pi3Hy CTagito PO3BUTKY OOLMCT MW BU3HAYAMM
i3 maTepiany OTPUMAHOrO Bif OEB'ATW roniB  3arMbnux Tensr.
lMpu natonoroaHaTOMiYHOMY PO3TUHI CroCTepiranu sckpasy,
TUMOBY KapTUHYy B LUMYHKOBO-KULIKOBOMY TpakTi. MMpu ornsgi
LUNYHKOBO-KULLKOBOTO TpaKTy 3armbnux TensT crocTepiranu
kaTapanbHe 3amaneHHs Big cuyyra, 40 MPSMOi KUWKKW. BmicT
KWLLKOBMKA 3HAYHO pidKui, 3aniHeHw. [MpofdoBX KuLeyHWKa
cnu3oBa 060MoHKa Mana BupaxeHy rinepemito, HabpsK | Benuke
HallapoByBaHHs cnudy. CnnsoBa obornoHka knyboBsoro Bigainy
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KWLLIKOBWKA BKpuTa GaraTouMcenbHUMKM KPOBOBUMWUBaMU, B
LeskuX JinsHkax 3 Bupaskamu. MeseHTepianbHi nimcosyanu
36inbLUeHi, HAaCUYeHi BOMOrO0, IHTEHCMBHO YEPBOHOTO KOMbOPY.
CenesiHka Oyna 6e3 ocobnuBux 3miH. [leviHkoBa Kancyna
3HaYHO HanpyxeHa. BigMmiyanacs npsma 3anexHiCTb MK SCK-
paBMMU NaTONOroaHaTOMIYHUMU 3MiHAMM | CTYNEHEM YpaXKeHo-
CTi KULUIKOBMKA KPUNTOCMOPMAIAMU. 3HAuYHMIA HabpsiK CriM3oBoi
0BONOHKN TOHKOrO BiAAiNy i kIy6oBOI KuLkn 6yB 06yMOBNEHUN
iH(inbTpaLieto KpoB'sHWX Tineup. [Ons niaTBEpMXEHHS AiarHo3y
naTonoriYHNin MaTepian Hanpaensny B nabopartopito. BigibpaHa
KpOB Big XBOpUX TBapWH AOCMiLKyBanacb B iMyHOMOMYHOMY
Bingini Cymcbkoi perioHaneHoi nabopatopii epxasHoi Cnyxou
YKkpaiHu 3 nuTaHb 6e3nevHOCTi XapyoBUX NPOAYKTIB Ta 3axucTy
cnoxueavia. B natomopdbonoriyHoMy Bigaini 3 matepiany goc-
TOBIPHO BUSIBNSANM  3MiHM CNM30BOi ODONOHKM 33 PaxyHOK HaKo-
MUYEHHS KPUNTOCMOPUAIN B eHOTEHHIN cTagii po3suTky. Mee-
poBi BnsilaHKK rinepnnasoBaHi, NPOCBITM KPUAT Mann po3Lin-
PEHHS 3 CKyMYEHICTI0 po3pyinHOBaHUX KNiTH. Kpuntocnopwaii, B
€HOOTEHHIN CTagii PO3BUTKY OOLMCT, BUSIBNSANM Y BOPCUHKaX
KMLLIeYHuKa.

AHaniayroun nokasHUKW reMaTororiyHMX AOChiDKeHb 3
matepiany ypaXeHuWx TenaT KpUNTOCMOPUAIAMW PEECTpyBanm
BOCTOBIPHE CMOBINbHEHHS LIBMAKOCTI OCAKEHHS! EPUTPOLMUTIB
Bxe 3 5 0o 15 nobwn possutky xBopobu. Lleit nokasHuk cknagas
0,3+ 0,1 mm/rog. JlenkounTapHuit Nnpodinb 3MiHIOBaBCS BXeE Ha
nepLwin gobi po3suTKy 30yaHMKa B opraHiami Tenam. Ha 15 goby
PEECTPYBAnoCa 3HWKEHHS nenkouuTie Big 5,5 + 0,61 0o 4,4 +
0,42 x 109n. Bxe 3 m'atoi gobn BM3HAYAETHCA LOCTOBIpPHE
3HMKeHHs remornobiHy 93,0 + 136 r/n. YucenbHicTb eputpoun-
TiB NounMHae 36inbluyBaTUCA Ha gecsaTy goby micns 3axBopro-
BaHHA [0 6,5 + 0,96 x 10'2/n. MoumHatoum 3 nepworo go 10
[Hsl 3aXBOPIOBaHHS Y NeNKoLMTapHin (opmyni M1 peecTpysanu
6asoinu, Wo cBiguMTL NPO 3ananbHi Npoueck B OpraHiami
TBapuH. 3a BioXiMiYHUMM NOKA3HMKaMM CMPOBATKM KPOBI XBOPUX
Ha KpUNTOCNOPMAIO3 TENAT BXe 3 NEepLIOro JHS 3aXBOPIOBAHHS
BM3HaAYann JOCTOBIPHE 3MEHLUEHHS binka [0 HalMEHLLNX Noka-
3HuKiB Le 4,73+ 0,96 T.

TepaneBTuyHI Ta npodinakTuyHi 3axogn Gynu cnpsmo-
BaHi Ha 3aCTOCYBaHHi KOMMIEKCY eeKTUBHUX npenapaTis npu
kpunTocnopuaiosi. TeapuH Bigbupanu B Tpu rpynu, no BiCiM
roniB y KOXHii. BikoBa kaTeropisi TBapuH 3 YOTMPLOX 4O CEMU-
[EHHOro BiKy CMOHTAHHO 3axBOpiBLUMX. BpaxoByBanach iHTeH-
CMBHICTb KpUNTOCMOPUAIO3HOI iHBa3il. Tenatam nepLoi rpynu
3apaBanu bposacenton B o3i 0,6 mn/10 kr macu Tina noeg-
HylouM 3 (hypaKkpuniHOM BIifMOBIAHO A0 HAaCTaHOBW LOAO 3a-
CTOCyBaHHs. bpoBacenton Le OOHOPIAHMIA MOPOLLOK, CBITMO-
XOBTOTO Kombopy 3 crnabum cneyudpivhmum 3anaxom. [aHuii
npenapat BMilLlye Cynb(aanMETOKCUH HATpieBY Cinb, K Ailody
PEeYOBMHY Ta TpUMeTONpuM. [penapaTt AOAATKOBO KOMMIIEKTY-

€TbCA (pnakoHamu ¢ po3umHom (xnopmg Hatpito 0,9%). Mexa-
Hi3M gii cynbaHinamigis i TpumetonprMa 6a3yeTbCs Ha BNMUBI
b0 bakTepianbHOi KNiTUHK, Yyepe3 PepMaHTeTUBHY ii cuctemy.
Lle nopywwye ii picT, pO3MHOXEHHS Ta NPU3BOAMTL 4O MOBHOI
pyiHauji. CnomyyeHHs ABOX PEYOBMH HAMPaBEHO Ha aHTUMIK-
pobHy Aii, @ came, Ha rpaMno3UTUBHI Ta rpaMHeraTuBHi DakTe-
pii, Takox, Ha psa npocTiwmx Coccidia.

TBapuHam [pyroi rpynu ypaxeHUM OOLMCTaMmu KpUnTo-
cnopuaii 3agasanu bpasitakokumug B posi 1,5 r/10 kr macu Tina
npoTAroM fecat 46, 3 0gHOYacHUM BBEEHHSM BiTaMiHy Bs
BHYTPILUHBOM’3€B0 B 403i 1 MN Ha TBapWHY OAWH pa3 B AeHb
npoTarom n'atu Ai6. bpasiTakokuma BigHOCUTBCS 4O BOAOPO3-
UWHHUX Mpenaparis, XOBTYBAaTOr0 Konbopy. BupobHukom 3a-
MPOMOHOBAHO, Y [03i 3aCTOCYBaHHS, Jil0YOI0 PEYOBUHOK €
rigpoxnopug amnponiyma, Skuii Mae cneuudiyHy cnpsimoBa-
HicTb Ha kpuntocnopugii Buay C. parvus ta C. muris. Okpim
TOrO, AOMOMiXHI PEYOBWHM MIABULLYIOTE (DYHKLiOHANbHY Brac-
TUBICTb EMITENIt0 KMLIKOBMKA Ta CTIKICTb CMIN30BOI 4O KPOBOBU-
NVBIB, TakUMK BM3HaYeHi Bitamin A i Bikacon. Bitaminu rpynu
B, nepww 3a Bce B+ (TiamiH) BigHOCUTLCSA 4O HEMPOTPOMHMM Ta
BUKOPUCTOBYETLCA 3 NiKyBanbHOO METOK 3aXBOPHOBAHb Nepu-
(hepnyHOi Ta LieHTpanbHOi HepBoBOI cuctemu. [ediuut umx
BiTAMiHiB B OpraHiami MOXe CTaTW NPUYMHOK PO3BMTKY HEWMPO-
narii, TOMy paHHs AiarHOCTUKa | KOpeKList He BOCTaTKy BiTaMiHiB
BKa3aHOi rpynu HeobxigHa Ans 3anobiraHHs HE3BOPOTHUX HEB-
PONOriYHUX NOPYLLEHD.

Tpets rpyna TensaT cnyryBana sik KOHTponbHa. Teapu-
HaM L€l rpynu BBOAMIM BHYTPILUHEOM'13€B0 NO 2 Mn 4 % pos-
unHy eHtamiumHy 1@ no 100 mn 5 % posduHy rmokosn. B
3B'A3Ky 3 TUM, LIO KPMNTOCMOPUGIO3 MpU CepeaHbO-BaXKOMY
nepebiry i Baxkomy nepebiry cynpoBOgXyeTbCs PYHKLiOHamb-
HUMW MOPYLUEHHAMMW, MW 3aCTOCOBYBaNK KOMMIEKCHO npenapa-
TW, B SKMX BUWLLE MEPEYMCREHHI npenapaty noegHysanvcs 3
crabiniytounmm nopyLieHHs obmiHy pevosuH. Okpim Toro, B
CcKnag KOMMMeKCHUX npenapatiB Bynu BKMOYeHi MikpoenemeH-
TW, KOMNIIEKC BiTamiHiB A, € B NpoinakTu4HUX 4o3ax, ski Kom-
neHcytTb NoTpely B opraHiami Tensat B UMX peyoBuHax. [aHi
npenapaT BWUKOPUCTOBYBanW [ABiMi B [eHb. Kypc nikyaHs
cknagas gecatb gib. Lle Hapgae mMoxnueicTb mpoaHanisysaty
NPOJOBXeEHY A0 KOKLMAIaCTaTUKiB Ta CrMOBifbHEHHS! eHOreH-
Hoi cTaii po3BuTKy 36yaHMKA.

IHTEHCUBHICTb iHBA3ii, nicns 3acTocyBaHHs npenapartis
33 TaKOK CXEMO NiKyBaHHSl, 3HWXyBanacb B ABidi. PesynbTa-
TUBHICTb TEpaneBTUYHUX 3aXOfiB BU3HAYaANN 33 eheKTUBHICTIO
Ta 36epexeHiCTI0O MOronie’a nNpy kpunTocnopugiosi. BcraHosnio-
Bamnu eKCTEHCEMEKTUBHICTb 38 OCHOBHUMM NOKa3HUKaMW: Nogo-
BXXEHOCTi NpOsiBY KNiHIYHMX O3HaK XBOPOOW, remMaToreHHOMy
BOCRiMKEHHI, NaTeHTHOMY nepiogy 30yaHuka (Tabn.3).

Tabruua 3.

Moka3Hukm gii npenapartis npu KpMNToCNopuMAiosi TensaT

TepMiH N0 NOAOBKEHOCTI, A6
rpynu npenapatu KniHiyni cumntomu NaTeHTHwiA nepiog 36yaHMKa EE,%
Kinbkictb ai6 | CepepHiit nokasnuk | Kinbkictb 4i6 | CepepHin nokasHuk
1 bposacenTon B fosi 0,6 Mn/10 kr Mmacy Tina + gypakpunix 1-6 34 5-12 72 51
2 Bpasitakokuma B go3i 1,5 r/10 kr macu Tina + BiTamiH By 1-3 1,6 3-5 43 84
3 l'enTamiumt 4% 2 mn +100 mn 5% po3ymHy rmokosm 2-7 45 6-14 12,1 32

3 npeacTaBneHoi Tabnui BUAHO, WO HaibinbLLe BUCOKY
€(EKTMBHICTb NP KpMNTOCMOpUAio3i TeNnsT 3a GinbLUICTIO Noka-
3HUKaMm Byno npu BUKOPUCTaHHI B KOMMNEKCi OpasiTakokumay B
po3i 1,5 /10 kr macy Tina y cnonyyeHHi 3 BiTamiHoM rpynu B,
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OCHOBHMI, KIIHIYHWIA CUHOPOM TakuiA, SK Aiapes NpUMnHSABCA
BKe Ha TpeTo [oby. EkcTeHcedeKTUBHICTb LbOro npenapary
cknagana 84 %. MiHivanbHy ekcTeHcedeKTUBHICTb Noka3as
Gposacenton B Ao3i 0,6 mn/10 kr macu Tina B KOMMNMEKCi 3
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typakpuniHoMm 8o 51 %. AHani3ytoun nOKasHWKM NO rpyni KOHT-
ponto, Ae 3actocoByBanu 4 % po34nH reHTamiluHy B 4o3i 2 Mn
Ta 5 % pO3uMHy rMIOKO3M Lieit MokasHWK cknagas 32 % npw
KpuTOCMOpUAio3i TensT. 'emaTonoriyHMM JOCHimKeHHaM Byno
BCTAQHOBIIEHO, IO MIiCNS Kypcy NiKyBaHHA Yy TBapUH nepLuoi
rPynW reMaToKpUTHa BENNYMHa 3HWxKyBanacs 4o 43,7 + 0,57 %,
yTpumanHs eputpoumTis go 7,1 + 0,19 x 10'2/n, remornobiHy oo
10,39 + 0,23 r/n B kpoBi. [MOPiBHIOKYM FrEMATOKPUTHWIA NOKA3HWK
Y XBOPUX TBAPWH KOHTPOMbLHOI rpynu BiH cknagas 54,19 + 0,85
%. 3aranbHa KinbKiCTb NERKoLMTIB B KPOBi TBapyH, ki nignsra-
NN NiKyBaHHIO 3HAXoQurnacsa Ha BepxHin Mexi cisionoriyHoi
Hopmm 12,01 + 0,32 x 10%n. B nenkouutapHin opmyni siaco-
TOK ManuukosiAepHWX Hentpodinis 3meHwlysaBscs 4o 5,18 +
0,16 %, ane 3HayHO 3BiINbLWINNNUCS CETMEHTHOSAEPHI, Liel noka-
3HuK Bignosigae 27,14 + 1,37 %. OpHovacHo 36inbLuyBanach
KinbKiCTb MOHOLWMTIB 80 5,7 + 0,28 %.

[ocnimkeHHs KPOBi XBOPUX TBAPWH APYroi rpynu, Manu
eKCTEeHCE(EKTVBHICTb 3acToCOBaHOro npenapaty 84 % npw
KpUNTOCNOPMAIO3i TENAT Ta NoKasano NO3UTWBHI 3MiHM OO BY-
ByxaHHs. KpoB Takux TBapuH Mana Binblu BUCOKE YTPUMAaHHS
remornobiny go 9,7 + 0,28 r/n, eputpoumtie 5,89 + 0,21 x
10'2/n, neikoumTiB go 10,42 + 0,5 x 10%/n. 'emaToKpUTHa BENK-
UnMHa 3Haxogunacs B Mexax 4o Hopmu 37,5 + 0,54 %. Ilenko-
rpamMa LuMx TBapWH MPaKTUYHO HE BiApI3HANacs Bif MOKa3HWKIB
300poBuMX TBapuH. OHWM 3 MOKA3HMKIB 3aTyXaHHs 3ananbHoro
npoLecy B OpraHiami BCTaHOBIIEHO 3MiHM B KiNbKOCTi MOHOL-
TiB, YACIO SKMX YNOBiNbHEHO 30inbLuyBanocs 4o 6,23 + 0,27 %.
Mpw 06rpyHTYBaHHI AaHUX JOCTIZKEHb KPOBI 30OPOBUX | XBOPUX
TBapWH, AKi Nignaganu nikyBaHHI, BXe uyepe3 ABagudaTtb A6
nicns TepaneBTUYHUX OiN BUSBNANKUCA Oeski 3MiHu. B kposi
TENAT, Aki 0bpobnanucs npenapatami 36epiranicb NiABULLEHI
MOKa3HMKK yTpUMaHHs remornobiHy go 9,6 + 0,21 r/n, eputpo-
uuTie 0o 5,8 + 0,20 x 10'2/n o BigHOLUEHHIO NOKA3HWKIB 300PO-
BMX TBapWH, MOKasHWKW remornobiHy B MOPIBHSHI Bignosiganu
9,2 + 0,42 r/n, eputpouutie go 5,6 + 0,23 x 10'2/n. PiseHb
NenKouuMTiB [OPiBHIOBAB MOKa3HWKaM 340POBUX TBapuH 9,4 +
0,24 x 109n.

TaKkyM YMHOM, MOXEMO KOHCTaTyBaTH, LLO KOMMIEKCHA
Tepanis Mae NO3UTUBHWA BMMB  HAa 3HWKEHHS NeTanbHOCTI,
3MEHLLEHHS penpoayKLii OOLMCT, CKOPOYEHHIO TEPMIHIB KMiHiY-
HOro MpOsIBY 3aXBOPIOBAHHA i BiNbLIOMY PO3BMTKY penapaTus-
HWX NpoLieciB.

BucHoBku.

1. KpunTtocnopugiosd TensT Mae LUMPOKE PO3MOBCHO-
[KeHHs B rocnogapcteax Cymcbkoi Ta YepHiriBcbkoi obrnacTsx.

EKCTeHCMBHICTL iHBA3iT Y pi3HUX paloHax konueaeTbes Big 12,4
% 0o 81,4 % 1a B cepenHbomy cknagae 41,23 % Big obcTexe-
HOro noronis’s. B pi3HuX TepuTopianbHO KNiMaTUYHMX 30HaX
po3TallyBaHHS roCnoaapcTa npu obCTexeHH byB Maike ogHa-
KoBWW piBeHb ypaxeHocTi TensT Big 39,3 % go 81,4 %.

2. Mpwn obcTexeHi XxBopux TBapuH OyB BUABNEHWA 30ya-
Huk Cryptosporidium parvus.

3. TepMiH ypaxeHOCTi Ta PO3BMTOK iHBA3ii Y HOBOHAPO-
[PKEHWX TENAT 3aNeXMTb NPSMO-NPONOPLIAHO Bif iX YTPUMaHHS
Ta Ce30HHOCTI. MounHarum Bxe 3 4eTBepTOi 40OM Big Hapo-
[PKEHHS PEECTPYETLCA BUAINEHHA ooumcT. MakcumanbHa Kinb-
KiCTb cnocTepiraeTbCst Ha cboMy 00y i nokasHuk cknagas 50,8
+ 0,47 % B 3umoBwmit nepiog Ta Big 29,6 + 0,25 % po 42,8 + 0,31
% B NITHIO NOPY POKY.

4. MMpu 3apaxeHHi KpUNTOCTOPUAIAMK Y TENSAT crnocTepi-
raeTbCs ABa Nika eKCTEHCMBHOCTI iHBaail. [epLunin peecTpyeTbCs
Ha M'ATWA A€Hb 3 NOYATKy BUAINEHHs 3byaHuka. Ha cbomy poby
BCTaHOBMIOETLCA Apyra XBUNs BMAINEHHS oouucT. TpusanicTb
BuAineHHs oounct  Cryptosporidium y Tenat cknagae o 21
[00u Bif HApOKEHHS.

5. BeTepuHapHO-CaHiTapHi YMOBU YTPUMaHHS TBapuH
BigirpatoTb 3HayHy ponb y PO3MOBCIOMKEHHI 30yAHMKA KpunTo-
Cropuaiosy cepen CrpUHATAMBOTO MOroMi's. HakonuyeHHs
OOLCT Y 30BHILUIHEOMY CepeaoBMLLi, 0ByMOBHIOE NOCTilHA 110r0
LMPKYNALIS Yy TBAPUHHULLKMX MPUMILLEHHSX MO YTPUMaHHI0
HOBOHAPOKEHUX TENST.

6. Mpn remaronoriyHOMy AOCHIMKEHHI BCTAHOBMEHa
€KCTEeHC-e(DEKTUBHICTb NpenapartiB KOKUMAIOCTaTUKIB NPU KOM-
MNEeKCHOMY 3aCTOCyBaHHi. [1py iX BUKOPUCTaHHI B KPOBI TBAPUH,
AKi nignarany nikyBaxHo, 36inbLUyeTbCA KinbKiCTb remornobiHy,
eputpoumTi. PiBeHb NEMKOUMTIB Ta MOKA3HWKKM NeiKorpamu
BigNoBIgatoTh Pi3ionorivHii HOPMI B NPOLIEC BUAYXKaHHS.

JlocnimxeHHs 3 4aHOro NUTaHHS CBiAYUTL MPO 4OUiSb-
HICTb AiarHOCTUKX KPUMTOCMIPO3y B NpaKkTU4HUX ymoBax. [pu
nabopaTopHili AiarHOCTULi BUKOPUCTOBYBATM METOL CErMeHTa-
LiT B pO34MHi NOBEPXHEBO-AKTUBHUX PEYOBUH, B MoAMdikalii. B
AKOCTi 3ac00iB, ki ranbMyTb PO3BUTOK 36YaHMKA, BUKOPUCTO-
BYBaTW KOMMMIEKCHO MpenapaT BiTYN3HSHOTO BUPODHMLTBA
Bpasitakokuma B go3i 1,5 /10 kr macu Tina 3 BiTamiHom B1 Ta
noeaHyBaTy 3 NpenapaTamu, ki CTabiniayioTb 0OMIH PEYOBMH B
opraHiami TeapuH. CnpusTi NiAroToBL NPUMILLEHb 3 YTPUMAHHS
HOBOHAPOMKEHNX TENAT, 3 NONEPeaHIM LOCTiZKeHHAM B nabo-
paTOPHUX YMOBaX, 3MWBIB 3 CTiH, CTaHKiB, npegMeTiB  mobyTy,
Ha 3abpyaHeHicTb ooumcTamm 36ygHuka C. Parvum Ta  iHWMKX
NPEeACTaBHUKIB iHBa3iHWX 30yOHMKIB.
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Pathomorphological changes in the body of calves in protozoosis, prevention measures

The problem of establishing the prevalence of protozoa among animals is disclosed in this article. Cryptosporidiosis of calves
is widespread in farms of Sumy and Chernihiv regions. The extent of infestation in different areas ranges from 12.4% to 81.4% and
averages 41.23% of the surveyed livestock. In different territorial and climatic zones of the location of farms during the survey was
almost the same level of involvement of calves from 39.3% to 81.4%. Examination of sick animals revealed the pathogen
Cryptosporidium parvus. The duration of infestation and the development of infestation in newborn calves depends in direct
proportion to their content and seasonality. From the fourth day of birth, the allocation of oocysts is registered. The maximum number
is observed on the seventh day and the figure was 50.8 + 0.47% in winter and from 29.6 + 0.25% to 42.8 + 0.31% in summer. two
peaks of invasion extent. The first is registered on the fifth day after the onset of pathogen isolation. On the seventh day, the second
wave of oocyst secretion is established. The duration of secretion of Cryptosporidium oocysts in calves is up to 21 days from birth.
Veterinary conditions of animals play a significant role in the spread of cryptosporidiosis among susceptible livestock. The
accumulation of oocysts in the environment is caused by its constant circulation in livestock facilities for keeping newborn calves. At
hematological research the extension efficiency of drugs of coccidiostats at complex application is established. When they are used
in the blood of animals to be treated, the amount of hemoglobin, erythrocytes increases. The level of leukocytes and leukogram
parameters correspond to the physiological norm in the process of recovery. In laboratory diagnosis, a modified method of
segmentation in a solution of surfactants was used. As a means of inhibiting the development of the pathogen, used a complex drug
of domestic production Bravitacoccid at a dose of 1.5 g/ 10 kg of body weight with vitamin B1 and combined with drugs that stabilize
metabolism in animals .. Particular attention was paid to the preparation of premises for maintenance newborn calves, with a
preliminary study in the laboratory, washed from the walls, machines, household items, oocyte contamination of the pathogen C.
Parvum and other representatives of invasive pathogens.

Key words: oocysts, biochemical analysis, hematological examinations, blood, feces, large intestine, mucous membrane,
bravitacoccid, brovaseptol.
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B cmami HageOeHi daHi caHimapHo-2i2ieHiuHO20 cmaHy hepmu npu 8UPOBHUYMSI Mofioka 3a mpaduyiliHux ma 3a Hosim-
HbOI mexHonoeii. B O0aHili pobomi 6ynu npogedeHi 00CTiO)eHHsS MIKpOKiMamy y npuMilyeHHsIX 0515 Kopig ma (020 8niue Ha sikicmb
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mexHonoeii (ioeo 8upobHUYMEa. 3a 8UKOpUCMaHHS HO8IMHbOI

mexHonoeii 8upobHULMea MOIOKa KirlbKicmb COMamuUYHUX KIimuH

ma 3azarnbHe 0bCiMeHiHHsI Monoka He nepesulyysano 221, 1muc/em3ma 70,8 KYO muc/cm3 8idnogidHo. Pazom 3 mum 3’9C08aHO W0
3a 8UKOpUCMaHHs HOBIMHLOI MexHonoeii 8UpobHUYMSa MOosIoKa 8 3uMosull nepiod Yacy memnepamypa 8 NPUMILLEHHST MOXe onyc-
kamucs do -100C, ane ye He npusodums 00 36inbLIEHOCMI 3aX80PHOBAHHS HA Macmum ma opeaaHu AuxaHHs. 3axeopiosaHHs Kopig
Ha Macmum He nepesuwye 6,4 8idcomka wWo € 00HUM i3 Kpawjux NoKasHuUKig.

Knrouoei cnoea: mikpoknivam, MOOKO, CipkogoleHb, amiaK, 8iOHOCHa 80/102icmb, 3azanbHe bakmepianbHe 0BCIMEHIHHS,

weudkicme nogimps, 8yanekucnud eas, Koposu, Macmum.
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Betyn. 3abesneveHHs HaceneHHs NpogykTamu xapuy-
BaHHS € rnobarnbHO CoLjianbHO-EKOHOMIYHOK Npobnemoto,
fKy HeoOxigHO BupiyBaTM o0’egHaBLIM  3ycunns  Ha BCiX
piBHAX. XapyyBaHHsi Oyno i Gyge akTyanbHUM Ta HancyTTeBi-
UMM YMHHUKOM, SIKUM 3[INCHIOE MOCTIMHWIA BMIIMB Ha XUTTS Ta
3popos’s moguim Hulich, M.P. (2011), Smolar, V.I. (2013),
Zamoyski K. (2014). 3a cyyacHux ymoB BMpoGHMLTBA MOIOKa
BMHWKae HeobxigHa noTpeba LLOA0 BMBYEHHS KOMMEKCY npo-
hinakTuyHUX 3axogiB. FAki 6 403BONMMM MOBHICTIO BUKOPUCTOBY-
BaTV FEHETUYHWUIA NOTEHLian TBapWH i pasoM 3 TUM 36eperTy
300pOB’ Ta OTpUMATK SKICHY i 6e3neyHy NMpoAyKLUilo Big HUX.
Ha Tenep 3'ABNAETHCA BeSMKa KiNbKiCTb TEXHOMOMYHUX HOBUH,
AKi HanpaBfieHa Ha OTPUMaHHS HanbiNbLIOi NPOAYKTMBHOCTI 3
HaWMeHWUMKU 3aTpatamu. 3a BUKOPUCTAHHA MPOMUCIOBUX
TEXHOMONiA 4acTo He BPaXoOBYKOTb MPUPOAHI MOTpPEdN TBapwH,
AKi HaykoBo OBIPYHTOBaHi BiBNOBiAAIOTb MEBHIN (i3iONOriYHii
rpyni. JoCUTb 4acTo BUPOBHUYHMKN 3MIHIOIOTb NPOEKTU Ha CBIll
po3cyf Ta 3anexHo Bif perioHy. Ha CcborogHi Ha puHKy nocnyr
NPOMOHYKOTLCS Pi3Hi TEXHOMONiT BUPOBHMLTBA MOMOKa He3Ba-
aKuW Ha NpUPOAHO-KNIMATWUYHI ymMoBM Ta BoOpobyT TBapyH.
OcTaHHiM Yacom cTanu Ginblue BnpoBagXyBaT aBTOMATU30-
BaHi Ta poboTu3oBaHi cuctemu pAoiHHsA (Dorofeev, O.V. and
Buncev, V.E. (2015), Kernasyuk, Y. (2015),
Kostenko, V. (2013), Kostenko, V. (2015),  Kyryliuk, 1. (2016).
OTxe NpuUpOaHO BUHWKAE NUTAHHS SIKi X HalKpaLLi TEXHOMOrT 3
nornsdy Ha 30epeXeHHs 3040POB'S TBAPUH, MPOAYKTUBHOCTI,
sKocTi Ta 6e3neyHocTi npoaykuji. OCHOBHUMM anropuTMamu Npu
BWOOpI TexHomorii BUPOOHMLUTBA MoMoka € [06pobyT TBapuH

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

Akui BasyeTbCs HA yMOBaXx FOAiBMI, HaMyBaHHS Ta CaHiTapHO-
ririeHiYHnX Hopmax. [lopyleHHs uux nocTynaTiB HeoAMiHHO
npuBese A0 3aXBOPIOBAHHS TBAPWH, BTPATW NPOAYKTUBHOCTI | SK
HacnigoK NoripLUeHHs skocTi Ta Ge3neyHoCTi Mooka.

CyyacHi BuMOrM [0 MOroka CMPOBWHM. BupoOHMLTBO,
AKiCTb Ta 6e3neyHiCTb MOMOKa pernameHTYTbCs  3aKOHOM
YkpaiHu «[1po MOMOKO Ta MONOYHI NPOAYKTMY, 3@ peaakLieio Big
05.04.2015. Ta Haka3om MiHicTepcTtBa arpapHoi nonituku Ne118
«Mpo 3atBepmxeHHst Bumor go 6e3neyHocTi Ta SKOCTi Monoka i
MONMoYHUX npoAykTie». CeiToBa opraHisauis Toprisni (COT)
BCTaHOBITIOE HOBi BUMOTU O MOJIOKa SIK CUPOBMHY ika nocTava-
€TbCA Ha MomnokonepepobHi MignpuemcTBa Ans BUPOBHMLTB
MOMOYHOI npogykuii. B 38'asky 3 uum y 2018 p. 6yno po3pob-
NEHO Ta BBEAEHO B [il0 HOBWW HaLioHanbHuit ctaHgapt ACTY
2662:2018 «Monoko-cupoBMHa KOpOB'sye. TEeXHiYHi yMoBMY,
SKUA MICTUTb XapakTepUCTUKN Ta TEXHIYHI YMOBW ANs 3AiNCHEH-
HS 3aKyniBfi Ta NPUIAMaHHA MOMOKa KOPOB'AYOr0 3 METO WOro
noganbLoro BBeaeHHst B 06ir. Hopmu mikpobionoriyHnx nokas-
HWKiB Oynu Bu3HaueHi we B 1997 poky i cyTTEBO BigpisHANnCA
Big Takmx y €C. Akwo paHiwe 3a craHgaptoMm 1997 mMonoko
JpYroro copTy npuimarnocs Ha nepepolHi nignpueMcTea To Ha
Tenep Take MOMOKO BBAXAETbCS HENMPUAATHUM ANs BUPOOHULT-
Ba MonoyHux npogykTie. CtaHgapt ACTY 2662:2018 Hanpas-
NEHWiA Ha MiABULLEHHSI BUMOT 10 SIKOCTi Ta Ge3neYHocTi Moro-
ka. BignoBigHO 4O YMHHWX BUMOT BUPOOHWKMA MONOKa MOBUHHI
BMPOBAAMTM HanexHy BUPoGHMYY npakTuky. Monoko-cupoBuHa
noeuHHo Bignosigatn ACTY 3662:2018 «Monoko-cupoBuHa
kopoB'sue. TexHiuHi ymoBm». KinbkicTb Me30inbHNX aepobHMX
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i bakynbTaTUBHO- aHaepobHMX MikpoopraHismia (KMAPAHM 3a
Temnepatypu 30 °C), tuc. KYO/M3 noBuHHO ByTn He Ginblue
ans ekctpa ratyHky <100 ans suworo <300ans nepioro <500,
BMICT COMATWUYHWX KNITUH TWC./CM3 [N1S raTyHKy eKcTpa Ta Bu-
wmin <400 gna neporo <500.

AHani3 ocTaHHiXx gocnigkeHb i nybnikauin. Ha Tene-
PilLHIN Yac BUPOBHMLUTBO HaMGINbLIOI KinbKOCTI NpoAyKLii He
3BaXaloum Ha SKiCTb Hikomy HenoTpibHa. OTxe Hapsay 3 Kinbki-
CTI0 MpoAyKuii nocTana sKicTb SIKY MOXHa OTpUMaTK nulue Bij
300POBKX TBAPUH 3@ YMOBM BigNOBIAHOCTI CaHITapPHO-FiriEHIYHMX
BUMOr MpW BUPOOHMUTBI.  OfHWM i3 OCHOBHMX CaHiTapHo-
ririeHiYHNX BUMOr Yy BYAIBHULTBI TBAPUHHULIBKUX MPUMILLEHD €
MikpoknimaT. [Jo MikpoknimaTy NpUMILLEHHS BigHOCATb OCBIT-
NEHHS, BEHTUNALilo, 3ara3oBaHiCTb, MIKpOGHY 3abpydHeHiCTb
AKi 4O3BONSAOTL TBAPWHI BiguyBaTi cebe B 3py4yHOMY cepeno-
BULLYi. Ha 300poB’s Ta NOBEAiHKY TBApWH i K HACMigoK Ha npo-
BYKTUBHICTb BMAWBAKOTL SK 30BHILLHI TaK i BHYTPILUHI YAHHWKM.
3rigHo 3akoHy npo fo6pobyT TBApWH BMACHWUKM MOBWHHI HaJa-
BaTK iM HanexHuit 4o6pobyT Ta 3a[0BINbHI YMOBU iCHYBAHHS.
HemarnoBaXHO NPUYMHOK MOPYLLEHHS MIKPOKMIMaTy Y NpuMi-
LEHHI € CKyMYeHICTb TBapWH. Aka Npu3eoauTb A0 36iNbLUEHHS
KOHLieHTpaLi rasie, BonorocTi Ta bakTepianbHoro 3abpyaHeH-
H8. TloripweHHs MiKpokniMaTy NpW3BOAMTL A0 3aXBOPHOBAHHSA
TBApWH Ta BNNMBae Ha skicTb npoaykuii (Andrievskyi, V. et al.,
2013), (Arulraj, P et al.,2015), (Busato, A et al., 2000). Mikpoop-
raHiaMu §Ki 3HaxoAAaTbCca Y NOBITPI MOXYTb NOTpannATV Ha
LUKipY Ta BUM'S KOPIB @ 3BIATY Y MOJIOKO TakUM YMHOM 30inbLLy-
toun 1oro BakTepianbHe obcimeHiHHS. Kpim Toro, migsuieHa
BOMOMCTb ~ Pa30M 3i 3HWKEHHAM TemnepaTtypu Ta npoTsaru
MOXYTb MPUBECTW O 3aXBOPHOBaHHA Ha mactut (Andrievskyi,
V.etal., 2013), ( Shkromada, O. et al., 2019). Monoko Bignosig-
HO [0 [aHuX CaHiTapHO-EMigeMioNoriYHoi Cryxbun BigHOCUTLCA
A0 NPOAYKTIB NepLUOi KaTeropii, ki BUKUKAIOTb XapyoBi TOKCK-
koiHcbekuii. B 38'A3ky 3 LM rany3b TBApUHHULITBA BNPOBamXye
MiXXHapOAHi BUMOTM LWOAO SKOCTI Ta 6e3neyHocTi BUpobneHoi
npoaykuii. Came Ans LbOro BNPOBaAXy NPUHLMNM MiXHapod-
Hoi cuctemm HACCP. OCHOBHUMM NpUHUMNAMKU SKOI €  KOHT-
ponb SiKOCTi Ta Oe3neyHoCTi He Ha KiHLEBOMY pesynbTaTi a
NpOTAroM BCbOro naHutora BupobHuutea (Kyryliuk, 1., 2016),
(Zamoyski, K. 2015). Ha cborogHi Ha TepeHax YkpaiHu 3HauHui
BiICOTOK MOMOKa BMPOBNSETLCS 3a iHTEHCMBHOK TEXHOMOTIE
ane Bce e Ginblua YacTka LiiHuX KOpiB YTPUMYETLCA Xoua i B
nepeocHaLLEeHnX ane BCe X Taku NPUMILLEHHSAX SIKi NOBHICTIO He
BignoBigalTb cyvyacHum Bumoram. Lo He fo3Bonse oTpumaTu
Bil HWX MaKkcyManbHy MPOAYKTMBHICTb Be3neyHoi Ta sKICHO
npogykyii. OfHMM i3 YMHHUMKIB, AKWA BnnMBae Ha [0BpPobyT
TBapUH, € cUcTEMA YTPUMaHHs. B YkpaiHi fitoTb HOpMaTUBHUMY
akTamu LIoao YTpUMaHHs AiHux kopis — BHTI AlMK-01.05
(ckoTapcbki nignpuemctaa). CyyacHi yMOBK YTPUMaHHS TBapuH
B TOMy uuChi i KOpiB BMMarawTb BWKOPUCTOBYBaTM Oes-
NPUB'A3HUIA MeToA. Ane Lie [OCUTb 4acTO BUKOPUCTOBYETHCA
NpuB's3He yTpUMaHHS. 3a Oe3npuB’a3HOr0 YTPUMaHHS AOTHHA
TBApUH NPOXOANTb Y AOINbHUX 3anax, CaHiTapHWUN CTaHU SKWX
[03BOMSAE OTPUMATK MOrIOKa HalBMLLOTO raTyHKy. 3a
MPUB’A3HOTO YTPUMAaHHS HaBITb 3a HalBINbLL CIPUSTIIMBMX YMOB
3HaYyHa YaCTWHA MOMOKa BCE-OHO OTPUMYETBCA HIKYAM Kra-
COM. X0ya 3[J0pOBi KOPOBW BUPOBNSOTL MOSIOKO i B TUX i APYTUX
YMOBax YMOBHO CTepunibHUM. OTxe Ha sKicTb Ta Be3aneyHicTb
MOMoKa Bn1BaloTb YMOBMW YTPUMaHHSA TBapuH Ta Beanocepes-
HbO YMOBW 110r0 OTPUMaHHs. 3HayHa YacTuHa rocnogapcTs 3a
MPWB'A3HOTO Crnocoby YTPUMaHHS y TEMMWUA Nepiog PoKy BUKO-
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PUCTOBYIOTb NiTHI Tabopu. TBapUHW 3HAXOAATLCS Ha BiAKPUTO-
My MOBITPi IO [03BONSE 3MIHUTM MIKpOKNiMaT, B 4OCTaTHIN
KinbKOCTI OTpUMaTK yrbTpadioneToBe ONPOMIHEHHS, 03A0pPO-
BUTACS. 3a MpWSI3HOTO YTPUMAaHHS ANs AOTHHS BMKOPUCTOBY-
t0TbCS AOINbHI ycTaHoBkn ALY -1. B nepeobnagHaHnx npumi-
LLIEHHAX BUKOPUCTOBYETLCA AOINMbHA YycTaHoBKa  «bpavunasy»
YkpaiHcekoro BupobHULTBaA. [OcnofapcTBa siki BUKOPUCTOBY-
10Tb HOBITHIO TEXHOMON0 ANS AOIHHS BUKOPUCTOBYETHCA A0ifb-
Ha yctaHoBka «[lellaBanby 3akopaoHHoro BupobHuuTBa (LLBe-
uis1).

MeTolo Hawoi po6oTu Oyno BMBUMTM CaHiTapHO-
ririeHiYHi NOKa3HUKY BUPOGHULITBI MOMKA MOMOKA OTPUMAHOTO 3a
Pi3HWX crocobiB YTPUMaHHS Ta AOIHHS KOpIB.

Matepianu Ta metoau pocnigxeHHs. OgHuM i3 Bax-
nMBKX (haKTOpiB Yy BUPODHWLTBI MOIOKa € MIKpOKMiMaT npuMmi-
LeHb, KU BNNWUBAE Ha 3[0POB'A Ta NPOAYKTUBHICTb TBAPUH.
3HayHa YacTWHA LOCTMIOHMKIB BBaXae, WO AN eqeKTUBHOro
BEAEHHs MOMOYHOI rany3i noTpibHO [OTPUMYBAaTUCL BUMOT
oo  TexHonoriyHoro npouecy. OgHUM 3 HalBaXMMBILLMX
(hakTopiB SKWUiA BNNWBAE Ha OpraHiaMm TBapWH € 30BHILLHLOMO
cepenoBuLLa sike Bkntodae cebe rofienio Ta Mikpoknimart. Big
LbOro 3anexuTb SK 300pOB’A TaK i NPOAYKTUBHICTL Ta SKICTb
npoAyKLii. B 38'A3Ky 3 LM MW BMPILLIMAM NPOBECTW AOCHIMKEH-
HS MiKDOKNIMaTy 3a Pi3HWX TEXHOMOriN BMPOGHULTBA MOMOKa.
HocnigpxenHs nposogunn y TOB A® «3a Mup»  Cymcbkoro
paiioHy 3a MPUB’A3HOrO Cnocoly YTPUMaHHS KOpIiB e BUKOPMC-
TOBYETbCS AOINbHA ycTaHoBka AJY-1. Pasom 3 TuM gocnigxeH-
Ha npoeogunm y TOB A® «JlaH» Cymcbkoro patoHy Cymcekoi
obnacTi Ae BUKOPUCTOBYIOTLCA 3aHOBO 36Y4OBaHi MPUMILLEHHS
ANs BMPOBHNLTBA MOOKA 38 HOBITHLOKO TEXHOMOTIEK, TaKOX €
nepeobnagHaHi NpUMILLEHHS i B TUX i APYrUX KOPIBHWUKAX BMKO-
pUCTOBYETbCA [0iNbHAa YCTaHOBKa «bpaunaB»  yKpaiHCbKoro
BMPObHMLTBA. 3a NPWB'A3HOMO CNocoby yTpUMaHHsS B Tennui
nepiog PoKy TBAapUHW 3HAXOAATLCA B NiTHLOMY Tabopi, Ta B
XOMOAHWA — Y NpUMILLEHHi. Y nepeobnagHaHuX NpUMILLEHHSX
KOpOBM YTPUMYKOTLCA OE3NPUB’A3HO | MatoTb BiNbHUMIA BUXIG
[BOPYUKN sIKi po3TalLLOBaHi 6inst npuMiLLeHHs. Haiineplumm noka-
3HUKOM MIKPOKNIMaTy € TemnepaTypHUiA PeXuM 3a SIKoro TBapu-
Ha cebe noyyBae komcopTHO. [ocnimkeHHs Temnepartypu y
MPUMILLEHHI NPOBOAWUMN MaKCUMambHAM PTYTHUM TEPMOMET-
poM. Ta MiHiManbHUM CnnpToBUM. TEpMOMETPU pO3TaLLOBYBa-
NNCS TOPU3OHTarbHO Ha BigcTaHi 1,5 MeTpa Big nignory Ta BikoH
, @ TAKOX N0 AiaroHani npuMiLLeHHs. JocnimkeHHs KOHUeHTpaLii
CO:2 npoBopunu 3a metogom CybortiHa-Haropcskoro. Crigyto-
UMM MOKA3HWKOM CaHITapHO-TIMEHIYHOrO CTaHy MPUMILLEHHS €
amiak (NHs). Amiak y npuMilLeHHi ae YTPUMYIOTbCS TBAPUHW
BUAINSETLCS, B OCHOBHOMY, i3 CEYi 3a paxyHOoK po3nagy ypeaso-
TUBHUX peYoBUH. [pu TpuBanomy BMMMBI Ha OpraHiaM HaBiTb
HesHayHux koHueHTpauin (0,15 %) amiaky moriplyeTbes 3ara-
NbHWR cTaH kopiB. OTxe, KOHUEHTpaLilo amiaky HeobxigHO
perynspHo JOCMifXKyBaT Ta BNAMBaTK Ha Lel npouec. Bmict
amiaky gocnigxysanu 3a gonomoroto ekcnpec-metogy 3 0,001
HOPMarbHAM PO3YMHOM CipyaHOi KMCMOTW  Ta iHOMKATOPOM
Towwmpo. e oaHUM i3 NOKa3HWKIB YMOB YTPUMaHHS TBapuH €
cipkoBogeHb (H2S) skt Takox MOXe HaKonu4yyBaTWCh Yy NpuUMi-
weHHi. CipkoBogeHb HAKOMUYYETLCS Y KOPIBHUKAX i3 CipKOBMi-
CHUX PEYOBUH OpraHivyHOro Xxapaktepy. Pa3oM 3 TUM BiH MOXe
HaOXxoauTy i3 KaHanisaujinHoi cuctemn. KoHUeHTpaLito CipkoBo-
JHI0 BM3HAYanu 3a 4ONOMOrowo rasoaHanisatopa Yl — 2, mr/m3.
Mig vac cBOEi pobOTY MM TaKOX BU3HAYANM BiGHOCHY BOMONICTb
MoBITPA Y MpuMilleHHi. FAK BiGOMO 3 niTepaTypHUX xepen
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BOMOriCTb NOBITPS Y NPUMILLEHHI 3aBXM BMLLA HiX B aTMOC(e-
pi. BigHocHa BOMOroCTi TBAPUHHMLILKOrO MPUMILLEHHSI HE MO-
BWHHa nepesuyBaTth 70 %. Ane y fesiki nepioay y npuMiLLeHHi
BiAHOCHA BOMOrICTb MOXe 3HaYHO 30iMbLuyBaTHCS, IO HeraTue-
HO BigoOpaxaeTbcst Ha 300POB’i TBapUH i MOXE MPUBECTM A0
3axBOpIOBaHHA. [Ing BU3HAYEHHS BiZHOCHOI BOMOTOCTi MOBITPS
MU BUKOPWUCTOBYBaNM CTaTU4HMIA NncuxpomeTp AerycTa. BusHa-
YaKuW CaHITapHO-TIrEHIYHI NapamMeTpu YTPUMaHHS KOpIB MW
TaKOX MPOBENM AOCAIMKEHHS WBWUAKOCTI pyXxy MOBITPS Y KopiB-
HWKY Ta pocnignnn 6akTepianbHy 3abpyOHEHICTb NPUMILLEHHS.
[ns BM3HAYeHHS LUBMAKOCTI PyXy MOBITPS Y NPUMILLEHHI BUKO-
pucToByBanu kpunbyatuin aHemometp ACO - 3. JocnigkeHHs
3aranbHoro bakrtepiansbHoro 3abpyaHeHHs NPOBOAMNM 3a AOMO-
moroto npunagy KO.A. KpotoBa no 3aranbHO MpUAHATIA MeTo-
vy, JocnimkeHHs KinbKOCTi COMaTUYHMX KIITUH BU3HAYamnm
MikpockoniyHuMm MeTogom [MpeckoTTa-bpiga. 3aransHe obcive-
HiHHSA Monoka gocnigxysanu 3a CTY ISO 4833:2006.
PesynbTat pocnipxeHb. OnpaupoBytoun nitepartypy
MU BMSIBUMM LLO Ta UM iHLA TEXHOMOris BUPOOHMLTBA MOSIOKa
CBOI NepeBaru Ta cBoi Heaonik. [lo HeaBHLOrO Yacy OCHOBHOM
TEXHOMoOriel BUpOBHMUTBA Monoka Oyna npue’'sisHa cuctema
YTPUMaHHS Kopi. lepeBaroto Ljiei cMCTEMM MOPIBHSHO 3 Oe3-
MPWB'A3HUM € Te L0 BU3HAYAETHCA MEBHA rpyna KopiB 3a Heto
3aKpINMOETLCA ONepaTop MalUMHHOMO AOIHHA. AKuiA aeTanbHo
3Hae iHamBigyanbHi Nigxoay 4O KoxXHOI TBapuHM. Lle go3sonsno
OTPUMYBATW BULLY MPOAYKTUBHICTb. Taka cuctema yTpUMaHHs
[03BONSE BWSBNATM CBOEYACHO (i3iONOMYHMA CTaH KOXHOI
TBapuHU. Pa3om 3 TMM He JOCTaTKOM MPUB’'S3HOTO YTPUMAHHS €
rinoguHamis. Lo B cBOW Yepry npuBOAMTL 4O 3aXBOPHOBAHHS
KIHLIBOK Ta IHLUMX CUCTEM Ta opraHiB. Pasom 3 TUM TBapuHU He

OTPUMYIOTb  YNbTpaioneToBe OMPOMIHIOBAHHS, LIO TaKOX
HeraTuBHO BigobpaxaeTbCsl Ha opraHiami TBapuH. [Jo Hegonikis
TakoX HeobXigHO BigHECTW 36inbLUEHHS PYYHOI mpaui Tak sk
JEesiKi NpoLeck He MOXHa MexaHisyBaTu. 3a MpWB’'A3HOMO yTpu-
MaHH$! Ha KOXXHY TBapuHu HeobXigHO nnaHyBaTh GinbLuy nnoLLy,
TaKoX TBapWH HeoOXiAHO NepioAnYHO BUMyCKaT Ha MPOTYMsHKY
O 3aiiMae 3HauHy KinbKiCTb vacy. Ha TenepiwwHiit yac Bce
inblie rocnopapcTB nepexofaTs Ha 6e3npuB'a3Hy cucTemy
YTpPUMaHHS KopiB. 3a Takoro cnocoby MpOTAroM YCbOro XUTTS
TBApPUHM 3HAXOOATLCA Y MPUMILLEHHi. Beanpus’asHuii cnocid
[03BOMSE 3MEHLLUTW BUTPATV MpaLi Ha oguHuMLo 06’'emy BUpO-
BrneHoro monoka. Pasom 3 TUM y AaHiin cucTemi Baxnvea npa-
BUNbHa opraHisayis npaui. 3a 6e3npus’a3HOr0 YTPUMaHHS KOpiB
HeobXxigHO fK MOxHa Ginblue mexaHidyaTi poboTy Lo A03BO-
NUTb 3MeHWWTK cobiBapTiCTb MoNoka. Pasom 3 Tum Taka Tex-
Honoris BUpoBHMLUTBa Momoka noTpebye BignosigHoro obnag-
HaHHS SK ANA TPaHCMOPTYBAHHSA Tak i MepBWHHOI 0BPOBKM.
Koposu poamitytoTbes y cekuisix. Mepesaru wiei TexHonorii BTiM
Wo A0 MiHIMyMy 3BOAMTLCA pydHa poboTa. EdbekTuBHE BUMKO-
pucTaHHsa nnowi. [loiHHS TBapWH NPOBOAWUTLCSH Y AOINbHMX
3anax e MOXHa BMTPUMATW CaHiTapHO-fifieHiYHi BUMOrK npu
JOiHHI. Hegonikom € Te Lo HeMae iHaMBIgYyanbHOro Niaxody Ao
kopoBu. 3a Takoi TexHonorii BMPOOGHWLTBA MOMOKa CyTTEBO
3MEHLLYETLCH NMPOAYKTUBHUIA BiK TBapwH. Pa3om 3 TMM Heponi-
KOM [aHOi TEXHOMOrT € Te WO Y CeKLisiX TBapWUHM NOBUHHI ByTK
0AHOro BiKy. HeMoxHa 3MillyBaT KOpIB i3 iHLLIMX CEKLin TaK K
Lie NpMBOANTL 0 KOHGMIKTIB Mix TBapuHamu. OTxe Ha Tenep
iCHYE Liifla HW3Ka HayKOBWX i NPaKTUYHMX NIAXOAIB A0 TEXHOMOTIA
BMPODHMLITBA MOMOKA KOXHA 3 SKMX Mae K HeraTuBHi TaK i
MO3UTWBHI BiAryKku.

MikpoknimaT npuMiLleHHs Ta caHiTapHO-Tiri€HiYHi NOKa3HMKN MOJIOKA 3a NPUB’A3HOTO CNOCOOY YTPUMaHHI Ko-l;;g?mﬂ 1
(Mtm,n-5
MoKz Hopua Nito OciHb e pOKy3vwla Becha
Temnepatypa noBiTpst y NpumiLLeHHi, °C 8-12 - 112111 ;1512* :__11276
BigHocHa BonoricTb, % 70 . 1705523 t%26zl* iﬁ‘é
CipkoBoAeHs, Mr/m? 10 . 1113"(;32 t1058?3 . 132?2
Byrnekvcnmii ras, % 0,25 - 1(())3(1)1 18:3133* :?)2)22
Awiak, mr/m3 20,0 . 1210,’(?8 i%78%* ;(?26
LUBmakicTb pyxy nosiTps, M/c 05-1,0 - 1007018 i004(;8 i:) 2)9
BakTepianbHa 3abpyaHeHicTb,Tuc. KYO/m? 70-120 - «1:278625 12443 1;:72
KCK'y 36ipHomy morouyi, Tuc/cm3 [o 400 ig%? i%;; Sjg* 2112‘;
3aranbHe GakTepianbHe o6ciMeHiHHs, KYO Tuc/cm3 po 100 ig?; 21_211; ‘15269§ ?;211;?

Mpumimka.-* p<0,05 nopigHIHO 3 HOPMOIO.

[MpuUMiLLEeHHs! Maixe He MPOBITPIOETLCS, LUBUAKICTL PYXY
MOBITPS HEe3HayHa B 3B'A3KY 3 LMM YMCTe 30BHi HE HAOXOAWUTb
Lo i MPMBOAMTL [0 30iMblueHHs HakTepianbHOro 3abpyaHEHHS.
B criinosuin nepiog 36inblyeTbCs 3aXBOPHOBAHICTL KOPIB Ha
MacTUT 0cobnneo NpuxoBaHoi Gopmu. [OKA3HUKOM 3aXBOPHO-
BaHOCTi Ha MacTUT € BMICT COMATWYHWX KNTUH Yy 3BipHOMY
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mornoui. Tak sikwo nopisHaTY BMiCT CK B niTHIN Yac Ta 3MMoBHMI
TO iX KinbKicTb 3binblumnack Ha 249 tuc/cm3. OTxe 3a BMICTOM
COMATWUYHMX KITITUH MOMOKO He MOXe ByTu peanisoBaHuM raTyH-
KOM €KCTpa i HaBiTb BULWMM. Taka cama TeHAeHLUisa cnocTepira-
€TbCS i y 3aranbHOMy 0OcCiMeHiHHI Monoka. Tak 3aranbHe o6Ci-
MEHIHHS MofoKa nigsuwymnock Ha 258,5 KYO tuc/em3
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Tabnuug 2

MikpoknimaT KopiBHMKa Ta CaHiTapHO-Firi€HI4YHi MOKa3HWKN MOIOKa KOpiB 3a 6e3NpUB’A3HONO YyTPMMaHHS
y nepeobnagHaHux npumiweHHax (M+m, n - 5)

lMopa pok
MokazHiiot Hopwa Jlito OciHb i 3uma BecHa
TemnepaTypa noBiTps y npumitLienHi, °C 8-12 13,7£2,1 +8,4+11 +6,2+1,2 +7,6£21
BigHocHa Bonorictb, % 70 62,8+0,64 65,2+0,49 75,7£0,31 60,4+1,1
CipkoBofeHb, Mr/m3 10 8,1+0,83 9,9+0,20 11,6+0,31 7,3+0,11
Byrnekucnuii ras, % 0,25 0,15+0,01 0,17+0,08 0,27+0,04 0,11+0,03
Awmiak, mr/m3 20,0 0,10£0,09 12,4+1,1 22,0+0,71 11,3+0,60
LLIBuakicTb pyxy nosiTps, Mm/c 05-10 1,1£0,09 0,8+0,09 0,8+0,07 1,1£0,04
bakTepianbHa 3abpyaHeHicTb,Tuc. KYO/m® 70-120 68,7+2,11 71,8+£2,80 131,3£2,49 118,243,7
KCK y 36ipHomy monoui, Tuc/cm® [o 400 312,3+11,1 371,1214,7 453,8+28,8* 411,3+14,9
3aranbHe GakTepianbHe o6ciMeHiHHst Monoka, KYO Tuc/em® no 100 78,4+17 85,6+1,4 307,8*+12,0 204,8+1.4

Mpumimka.-* p<0,001 nopigHsiHO 80 N1imHB020 nepiody

Hawwi gocnigkeHHs nokasyloTb, LU0 MIKPOKIiMaT npuMi-
LLEeHHi 3a Be3npuB’a3HOMYy cnocoly yTpuMaHHs Tabn. 2 HaBiTb Y
nepeobnagHaHMx KOpiBHWKaX Gr13bkiuin 4O BUMOT BUPOBHMLTBA
Monoka ratyHky ekctpa. Lo npasga B xonogHwi nepiog poky
Hamu Byno 3aikcoBaHO TEHAEHLiI0 40 MiABMLLEHHS KOHLEHT-
pauii CO2 cipkoBoaHto Ta amiaky ( p-HesiporigHe). Pasom 3 Tum
HeoOXigHO BiOMITUTY WO B 3MMOBWIA NEpioa POKy CyTTEBO 30i-
NbLUYETHCS BMICT COMATUYHUX KNiTUH Ta GakTepianbHe obcime-
HiHHA MOmMoKa. TaK KinbKiCTb COMAaTUYHWX KMITUH MOPIBHSHO A0
niTHeOro nepiogy 3binbwunace Ha 141,5 tucicm?, a saranbHe
GakTepianbHe oOCIMeHIHHS  nigBuwmnock Ha 2294 Tuc
KYOlcm? (p<0,001). Omxe aHanisytoum pesynbTati JOCHimKeH-
HS MIKpOKNiMaTy NPUMILLEHHS Ta SIKOCTI | 6e3neyYHOCTi Monoka
MOXHa KOHCTaTyBaTW LU0 B YCi Nepioan POKy KpiM 3MMOBOrO
MIKpOKniMaT BigNOBIJAE BMMOraM [N TPUMaHHA TBapwH Ta
OTPUMaHHs skicHoro Ta 6eaneyHoro Mmonoka. CaHitapHo-
ririeHiYHi MOKa3HUKK SKOCTI Ta Be3neyHoCTi Momnoka B YCi nepio-
AW pOKy KpiM 3umoBOro BignosigawTb Bumoram [CTY
2662:2018 Take MOMOKO MOXHa pearni3oByBaTh 3rigHO BULLOMO
raTyHKy i HaBiTb €KCTpa 3a MOKa3HMKaMK KifIbKOCTi COMaTUYHUX
KNiTMH Ta 3aranbHoro GakTepianbHoro obciMeHiHHS. Pasom 3
TUM MW NPOBENU CaHiTapHO-TiriEHIYHY OLIHKY i BU3HAYMMIN AKICTb
Ta 6€3NEYHICTb MONIOKa KOpIB YOPHO-CTPOKATOI MOPOAM 33 YMOB
Beanpue’asHoro yTpumanHs y TOB A® «Hagis» Bop3HsHCbKOro
panoHy YepHiriBcbkoi obnacTi. [locnimkeHHs NpoBOAMNOCH Y
3aH0BO nobyfoBaHoMy npumilleHHi Ha 2000 ronis kopiB [ge
BMPOBHMLITBO MOMOKA NPOXOAWTbL 3a HOBITHBOK MPOMWCIIOBOIO
TexHonorieto. 3a nonepeaHiin 2019 pik NPOAYKTUBHICTb TBApUH

HaKonuJyBayeM Ta MOMOYHUM 6rokom. [OAiBNS TBapUH OAHO-
TUMHOIO KOPMOBOK CYMILLLIKD KPYrAMA piK. KopmoBy CyMiLu
po3galoTb TPaKTOpU-KOpMO3MmilyBadi. THiM BuganswTb 3a go-
nomoroK fenbTa-ckpebka a nmoTiM 4O FHOECXOBUWA A€ 10ro
Cywarb i NOBTOPHO BWKOPWUCTOBYIOTb AK MIACTWNKY.  [JOiHHS
MpOBOAMUTLCS NPOTAroM Aobw npubnusHo yepes 8 roguH. Hoi-
nbHa yctaHoBka Tuny «[lapanenb» cipmu  [ellasans. Micns
KOXHOrO [OIHHSI BUKOPWUCTOBYIOTb KOHCEPBALLit0 AiloK. 3aranb-
HWM 06'eM NpuMilLeHHs B Mexax 70588 m3. BHyTpiHs BucoTa
NpUMILLEHHS B Mexax 8,5 M Lo CyTTEBO BNNMBAE Ha 3arasosa-
HiCTb. Ha ogHy kopoBy npunagae 6nmsbko 35, 3 m3. a3006MmiH
npoXoanTb Yepe3 HaabyaoBM siki po3TalloBaHi No BCi AOBXM-
Hi KoHbKa. [JoChimKeHHs NPOBOAMIIOCH 3a Ce30HaMu poky. Pe-
3ynbTatv OOCMIMKEHHS HaBEAEHi Y HUKYe po3TalloBaHin Tab-
i 3.

PesynbTaTi Hawwx AOCRimKEHb NOKa3yloTh WO Npu Li-
nofoboBOMY KpYrmopiyHOMY YTPUMaHHI KOpiB Y MpUMILLEHH
MoKasHUKW MIKpoKNiMaTy B Pi3Hi NOpW POKY BidpisHAKTbCA. Ta
SKLIO PO3MNAHYTW TemnepaTypy Y NpUMILLEHHi TO BOHa Bapitoe
Big + 21°C BniTky f0 — 6,3 °C B3UMKY (a B feski nepiogmn HaBiTb
po -100C) wo He Bignosigae Hopm (BHTT-AMK-01.05). TobTo 3a
TEeMNepaTyporo y NPUMILLEHH Nuwe Taki nepiogn sK BecHa Ta
OCiHb BINOBIJAOTb BUMOraM LLOAO YTPUMAHHS LiiHWUX KOpiB.
HeobxigHO BigMITUTW WO B XONOAHWIA Nepiog POKy Ans Hamny-
BaHHs BoAa nigirpisaetecs Ao 25-300C. Y xapkuit nepiog poky
BMKOPMCTOBYIOTb YCTaHOBKY “Crnpei”, sika 3BONOXY€E NOBITPS LU0
B CBOK Yepry nigsuLLye BOMOriCTb NPpUMILLEHHS. Pa3oM 3 Tum
Taki NOKasHUKKM MIKpOKNiMaTy K CIpKOBOAEHb, BYrMEKUCNNA ra3

cknana 9834 «kr. Y pocnigHoMy NpUMILLEHHI 3HAXOAATbCS | Ta amiak 3HaXOAATHCA HUKYE JOMYCTUMMX MEX.
nuwe [iiHi kopoBu. KOpiBHUK Yepes ranepeio 3'edHyeTbes 3
Tabnuus 3
MikpoknimaT KopiBHWKa Ta CaHiTapHO-FiriEHi4YHi NOKa3HUKN MOIIOKa KOpiB
OTPUMAHOrO 3a HOBITHiX TexHonorin (M+m, n - 5)
INopa pok
Mokagkwi Hopwa Jlito OciHb S 3uma BecHa
Temnepatypa noBiTps y npumitLenHi, °C 8-12 21,643,2 +10,3+2,1 -6,3+2,1 +11,942.2
BigHocHa BonoricTb, % 70 83,440,34 63,240,51 73,7£0,31 60,4+1,1
CipkoBofgeHb, Mr/m3 10 6,1+0,73 7,4+0,16 8,0+0,11 7,3+0,12
Byrnekucnuii ras, % 0,25 0,1240,02 0,1240,09 0,14+0,03 0,11+0,04
Awiak, Mr/m3 20,0 0,9+0,08 12,4411 15,0£0,53 13,4+0,32
LLIBMaKicTb pyxy NoBiTpsl, M/c 05-1,0 1,1+0,07 0,8+0,09 0,6+0,04 1,1+0,03
BakTepianbHa 3abpyaHeHicTb,Tuc. KYO/em? 70-120 58,4+1,11 64,7+1,34 84,3+1,09 72,317
KCK y 36ipHomy monoui, Tuc/cm® Jo 400 211,2+£10,2* 214,8+11,3* 221,1+14,8* 213,7£14,9*
3aranbHe GakTepianbHe o6ciMeHiHHst Monoka, KYO Tuc/em® 1o 100 54,9+1,6 65,4*+1,3 70,8*+1,9 63,8*+1,5
3axBOpHBaHICTb Ha MacTHT, % - 5,6 55 6,4 6,2

Mpumimka.-* P<0,001 nopigHsHO 00 NimHb020 nepiody

Ha Haw nornsg Le noB'a3aHo 3 TUM LU0 Y NepexigHi ne- | pioan poky MiABWLLEHUIA pyX MOBITPS y NpuMilleHHi. Pasom 3
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TUM MU NpOBEnW [OCMiMKEHHS 3aranbHoro GakTepiansHOro
0BCiMEHiHHS MOroKa, BMICTY COMAaTUYHUX KIITWH Ta BIOCOTKY
3aXBOPIOBAHHSA Ha MacTUT. Tak 3 @ HaWuMW AOCTIZXEHHAMM
3aranbHe bakTepianbHe 06CIMEHIHHS MOOKa B YCi MOpW POKY He
nepesuwyyBano mexy KYO 100 tuc/cm3 i 3Haxoamnoch y Mexax
54,9+1,6 po 70,8+1,9 KYO Tuc/iem® (P<0,001). Kinbkictb  co-
MaTMYHUX KNiTMH ~ Byna Hux4e Bi4 AONYCTUMOI HOPMK Ha
178,9Tc/cmd. OTxe CcaHiTapHO-TIriEHiYHI MOKA3HMKM MOMOKa
BiANOBigaloTb raTyHKy ekctpa. Pasom 3 Tum 3a npoBedeHWM
HaMmV JOCIMKEHHSM 3aXBOPIOBaHHS KOPIB HAa MacTUT BigCOTOK
XBOpUX He nepesullyBaB 6,4 %. Hawwi gocnigmkeHHs nigreep-
mxyoTeest Tum Wwo TOB Ad «Hagijsi» Bce MONMOKO Ha nepepobHi
nignpuemcTea 3aae ratyHkom ekctpa. Omxe skicTb Ta Hesnev-
HICTb MOMOKa HaNpsMy 3anexuTb Bif TEXHONOTi NOro BUPOBHM-
yraa.

BucHoBku.

1. Hawumm gocnimkeHHAMN BCTAHOBMEHO WO AKICTb Ta
OesneyHicTb MOMOKa HanpsMy 3anexuTb Bif TeXHOMOrii Moro
BUPOOHULTBA. 3a BMKOPUCTaHHS! HOBITHBOI TEXHOMOTI BUPOOHH-
L{TBa MOIIOKa KiNbKiCTb COMaTMYHMX KNiTUH Ta 3aranbHe obcime-
HiHHA Monoka He nepesuwyBano 221,1tuc/cmta 70,8 KYO
Tuc/cmd, Lo Bignosigae ratyHky ekcTpa.

2. 3axBOpPIOBaHHS KOPIB Ha MacTUT Npu BUPOBHMLTBI
MOJIOKa 3a HOBITHbOK TexHonorietd y TOB A® «Hagis» He
nepesuLLye 6,4 BigcoTka.

3. 3a BMKOPWCTAHHS HOBITHLOI TEXHOMOrii BUPOOHMLTBA
MOMOKa B 3UMOBWIA Mepiof Yacy TemnepaTtypa B MPUMILLEHHS
moxe onyckatucs o -10°C, ane ue He NpuBOAMTL A0 36inbLue-
HOCTi 3aXBOPIOBAHHS HA MaCTUT Ta OpraHu AnXaHHS.
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The influence of milk production technology on its quality and safety

In the article, the authors have studied a significant amount of literature related to milk production technology. Under modern
conditions of milk production there is a necessary need to study a set of preventive measures. Which would allow to make full use of
genetic potential of animals and at the same time to keep health and to receive qualitative and safe production from them. At
present, there is a large amount of technological news, which is aimed at obtaining the highest productivity at the lowest cost. The
use of industrial technologies often does not take into account the natural needs of animals, which are scientifically sound to meet a
certain physiological group. The authors conducted a parallel study of three milk production technologies with different systems of
keeping cows. The article presents data on the sanitary and hygienic condition of the farm in milk production using traditional and the
latest technology. In this work, studies of the microclimate in the premises for cows and its impact on the quality and safety of milk
were conducted. Our research has shown that the quality and safety of milk directly depends on the technology of its production.
With the use of the latest milk production technology, the number of somatic cells and total milk contamination did not exceed 221.1
thousand / cm3 and 70.8 CFU thousand / cm3, respectively. However, it was found that with the use of the latest technology of milk
production in the winter time, the room temperature can drop to -10 °C, but this does not lead to an increase in mastitis and
respiratory diseases. The incidence of mastitis in cows does not exceed 6.4 percent, which is one of the best indicators.

Key words: microclimate, milk, hydrogen sulfide, ammonia, relative humidity, total bacterial contamination, air velocity,
carbon dioxide, cows, mastitis.

[ata HapgxomkeHHs go pegakuii: 29.11.2020 p.

29 BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcureTy
Cepist «<BeTepuHapHa MeanLmHay, Bunyck 4 (51), 2020




COMPREHENSIVE METHODS OF DIAGNOSIS AND PREVENTION OF POSTPARTUM COMPLICATIONS IN COWS

Abubakari Ibrahim Cawla

postgraduate student

Sumy National Agrarian University (Sumy, Ukraine)
ORCID: 0000-0002-1654-4470
cawlatech@yahoo.com

The experiments were conducted during 2018 - 2020 on cows of black-spotted breed in the conditions of LLC "Ryasnyanske"
of Krasnopil district of Sumy region.

Cows were aged 4 - 8 years with an average annual milk yield of 2.5 - 3.1 thousand kg of milk per lactation. Assessment of
the postpartum period was performed according to the changes that occurred in the female reproductive system. This took into
account not only the general condition of the animals, the nature of the exudate, the size and topography of the uterus, but also the
condition of the ovaries, cervix and vagina in rectal and vaginal examinations. Diagnosis of various forms of endometritis was
performed based on medical history, clinical and gynecological studies.

For the treatment of cows of the experimental group with postpartum endometritis, they were injected subcutaneously with
10 ml of the drug "Metrisan" in a mixture with 0.5% solution of novocaine at a rate of 1: 1. The interval between injections was 7-10
days. The frequency depended on the form of endometritis and was 3-5 injections. For the treatment of cows of the control group
with postpartum endometritis they used a 10% solution of ichthyol intrauterinely Injection of 7% solution of ichthyol into pararectal
tissue

In 2018, 2 cows (1.6%) dropped out for this reason, in 2019 - 4 heads (3.1%), in 2020 -4 cows (2.8%). Due to age-related
infertility, 1 cow was culled in 2018 (0.8%), 2 cows were culled in 2019 (1.3%), and 2 heads were culled in 2020 (1.4%). Due to
injuries in 2018, 1 cow was discarded (0.8%), in 2019 1 cow was culled (0.8%), in 2020 1 cow was culled (0.7%). In 2018, the most
common pathology of the postpartum period was vulvo vaginitis 8%, endometritis - 6.5%, artificially acquired infertility - 0.8%. In
2019, 9.8% of cows had endometritis; vaginitis, vulvitis, cervicitis - 8.3%, artificially acquired infertility was 0.8%. In 2020,
endometritis was 17%, vaginitis, vulvitis, cervicitis - 9.2%, artificially acquired infertility was 0.8. According to the results of the
research, the therapeutic efficacy was higher in the experimental group, where the therapy of cows with acute purulent-catarrhal
endometritis using the drug sepranol and amoxicillin-150 was used.

The total number of days of infertility in the control group was 125 days, in the experimental - 60 days. In terms of 1 head it
is: in the control group - 25 days, in the experimental -12 days. The duration of the period from birth to fertilization in the control

group is 55 days, in the experimental group - 42 days.

Key words: cows, causes of infertility, postpartum endometritis, drug "Metrisan”
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Introduction. In the profitability of the dairy industry, an
important role belongs to the technology of reproduction, which
is considered to be the main biological factor that limiting
livestock growth. At the present stage of development of animal
husbandry there is no tendency to reducing the frequency of
inflammatory processes in the genital system, which
complicates the course of postpartum endometritis in animals,
and therefore therapy and prevention of obstetric and
gynecological diseases is especially relevant for modern
obstetrics (Evans, Alexander & Zeng, Shenming , 2017;
Kuzminova, E.V. & Semenenko, Marina & Koshchaev, A.G. &
Chernyh, O.Y. & Turchenko, A.N., 2019; Roman Rudakov, Liliya
Khamitova, Anastasiya Metlyakova & Vyacheslav Milaev, 2020;
Pascal, N., OlivierBasole, K., Claired'Andre, H., &
BocklineOmedo, B., 2021; Nyabinwa, P., Kashongwe, O. B,
Hirwa, C. D., & Bebe, B. 0. 2020). Numerous data from the
literature (Sheldon, .M., Noakes, D.E., Rycroft, AN. and
Dobson, H., 2002; Potter et al., 2010 T.J. Potter, J. Guitian, J.
Fishwick, P.J. Gordon, M. Sheldon, 2010) indicate that
obstetric and gynecological diseases affect from 10% to 90% of
cows of the dairy group of farms in different areas of Ukraine.

Among gynecological diseases that lead to infertility, a
large role belongs to chronic endometritis (Santos, T. M.,
Gilbert, R. O., & Bicalho, R. C., 2011).

Endometritis and sub involution of the uterus cause
long-term infertility, decreased meat and dairy productivity,
fatness, deterioration of sanitary and technological qualities of
milk, lack of a significant number of calves and premature
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culling of animals (Ghanem, M. E., Tezuka, E., Devkota, B.,
Izaike, Y., & Osawa, T., 2015). Culling and slaughter of infertile
animals due to endometritis and ineffective treatment reach 24 -
80% of the number affected by this pathology (Nyabinwa, P.,
Kashongwe, O. B., Hirwa, C. D., & Bebe, B. O., 2020).

Prevention of postpartum diseases in uterine cattle and
reducing the incidence and death of newborn calves is one of
the main problems of veterinary science and practice in the field
of non-infectious pathology (Gilbert R. O., 2016).

One of the urgent problems that need to be solved in
veterinary obstetrics is the prevention and treatment of such
postpartum diseases in cows as sub involution of the uterus,
endometritis, cervical and ovarian diseases (Pascal, N., Olivier
Basole, K., Claired' Andre, H., & Bockline Omedo, B., 2021).

The practice of veterinary medicine in recent years has
registered a trend towards the spread of obstetric and
gynecological diseases in domestic animals (Potter et al., 2010).
For the treatment of females with obstetric and gynecological
pathology, more than 50 thousand different compounds are
used, of which more than eight thousand are antibacterial in
nature (Roman Rudakov, Liliya Khamitova, Anastasiya
Metlyakova & Vyacheslav Milaev, 2020).

Rational complex therapy requires the use of drugs that
act on different parts of the pathological process, the basis of
which is intrauterine administration rational complex therapy
requires the use of drugs that act on various parts of the
pathological process, the basis of which is the intrauterine
administration of broad-spectrum antibacterial drugs. The use of
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antibiotics in veterinary medicine is a rational and appropriate
method that increases the effectiveness of chemotherapy for
bacterial  complications, especially when using their
combinations (Bogado Pascottini, Osvaldo & Van Schyndel,
Sabrina &Spricigo, José & Romulo Carvalho, Murilo & Mion,
Bruna & Ribeiro, Eduardo & LeBlanc, Stephen 2020).

Literature Review

Postpartum  endometritis  (acute  endometritis)
inflammation of the uterine mucosa with an acute course, which
is accompanied by significant changes in the endometrium and
increased activity of healthy or regenerated uterine glands,
according to the pathological process and the nature of the
secretion of mucus is diagnosed:

- Endometritis catarrhalis characterized by the release
of catarrhal exudate;

- Endometritis Catarrhalis et Purulenta, in which the
discharge from the genitals are mucous - purulent nature

- Endometritis purulenta - secretion of purulent exudate
(Le Blanc S. J., 2014);

According to some authors, the leading role in the
pathogenesis of endometritis belongs to the development of
autonomic neuroses in the uterus (Dahl-Pedersen, K., Herskin,
M. S., Houe, H., & Thomsen, P. T., 2018). It is established that
regardless of the etiology of the inflammatory process (aseptic
or infectious), it is accompanied by constant irritation of the
nerve endings of sympathetic nerves, which eventually leads to
the development of degenerative processes with subsequent
accumulation in tissues of deoxidized products and increased
activity of hyaluronidase (Gilbert R. 0., 2016). At the same time
in the places of inflammation there is a violation of blood
circulation, this is, the physiological distribution of blood flowing
in the tissue of the organ is inhibited due to the so-called
microcirculation  through  arterioles-capillaries-venules (Al
Bagdadi, F., Eilts, B., & Richardson, G., 2004). The mechanism
of impaired blood microcirculation in the area of inflammation
depends on the nature of the primary pathogen and can occur
due to vasospasm, thrombosis, as well as - as a consequence
of paresis of the venules, the subsequent development of
venous stasis. In all cases, regardless of the mechanism of
microcirculation, simultaneously with the spasm of small vessels
comes the expansion of arterio-venous anastomoses, through
which arterial blood, passing the capillary network, enters the
venous system. Thus, hypoxia always develops in the area of
the inflammatory process, which further complicates the course
of the inflammatory reaction (Mohammed, Z. A., Mann, G. E., &
Robinson, R. S., 2019).

Inflammatory processes are usually associated with the
penetration of infection, although endometritis is always an
infectious process (but not contagious, non-infectious) (de
Céassia Bicudo Luana, Oba Eunice, Bicudo Sony Dimas, da
Silva Leite Domingos, Siqueira Amanda Keller, de Souza
Monobe Marina Mitie, Nogueira Meghi, de Figueire do Pantoja
José Carlos, Listoni Fernando José Paganini, Ribeiro Marcio
Garcia, 2019). Endometritis occurs due to infection of the
genitals of healthy cows with microorganisms that enter the
uterine cavity in the postpartum period. The possibility of
microbes from the source of infection in the liver, lungs and
kidneys is not excluded.

The occurrence of the disease is facilitated by the use of
sperm contaminated with opportunistic or pathogenic
microorganisms (Yang, H., Zhang, J., Xue, Z. et al., 2020), the
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wrong choice of insemination time, accompanied by infertility
and increases the likelihood of genital infection. Lack of vitamins
A, E, D, B, minerals, especially trace elements Co, Zn, Cu
complicates the course of endometritis. Reducing the body's
resistance, keeping cows in warm, stuffy rooms, lack of
exercise, leads to the development of inflammatory processes in
the uterus (Hasan, W. I, & Mustafa, K. N. S., 2020).

Specific diseases, as well as unqualified unsystematic
treatment of inflammatory processes with glucocorticoid
hormones and other immunosuppressant's poses a real threat
to the transition of inflammation into chronic and latent forms
(Schlegl, Roland & Drillich, Marc & Ballas, Panagiotis &
Reinlander, Ulrike & Iwersen, Michael & Baumgartner, Walter &
Ehling-Schulz, Monika & Wagener, Karen, 2020). According to
the authors (Santos, T. M., Gilbert, R. O., & Bicalho, R. C.
2011), subacute and chronic endometritis occurs 14 days after
calving, although according to other authors, 2-3 weeks after
birth, acute endometritis is registered. In the presence of
favorable conditions, the inflammatory process can occur even
under the influence of low-pathogenic microbes that have
entered the uterus. Sometimes it develops due to the activation
of the micro flora that takes place in the uterine cavity
(autoinfection) (Yang, H., Zhang, J., Xue, Z. et al, 2020).

Some authors see a significant role in the pathogenesis
of postpartum infection of immune disorders, which leads to a
decrease in anti-infective resistance of the organism, even to
opportunistic pathogens and auto flora (Mohammed, Z. A,
Mann, G. E., & Robinson, R. S. 2019).

In the acute course of the disease, the general condition
does not differ significantly from the norm, but for several days
periodically or constantly from the genitals secreted
mucopurulent exudate. There is a development of persistent
changes in the mucous membrane, muscular and serous layers
of the uterus, and these changes are often irreversible (Dahl-
Pedersen, K., Herskin, M. S., Houe, H., & Thomsen, P. T.,
2018). The cervical canal is slightly open. There is cyanosis and
redness of the mucous membrane of the vaginal part of the
cervix. At rectal research increase in a uterus, lack of its
contractile function, pain and thickening of separate sites of
walls, horns and a body of body are noted. Damaged
endometrium does not produce prostaglandins, which causes
the persistence of corpora lutea with the cessation of cyclic
activity (Al-Bagdadi, F., Eilts, B., & Richardson, G.,
2004).Changes in the mucous membrane in the form of
thickening, loosening, erosions and ulcers. From the uterine
glands are formed cysts with chicken egg, some groups with
hyperplasia (Mohammed, Z. A., Mann, G. E., & Robinson, R. S.,
2019). Prolonged course of chronic endometritis causes
desquamation of the integumentary epithelium and the
disappearance of caruncles. At alteration the uterus reminds a
thin-walled bag which hangs down in an abdominal cavity. The
appearance of signs characteristic of chronic endometritis is
possible after the next insemination, which is a stimulus to the
transition of the inflammatory process from the subclinical phase
to the clinical manifestation. After incomplete treatment, the
disease seems to subside, and after 3 - 4 weeks runs in the
form of acute and then chronic inflammatory processes of this
organ (Bogado Pascottini, Osvaldo & Van Schyndel, Sabrina
&Spricigo, José & Romulo Carvalho, Murilo & Mion, Bruna &
Ribeiro, Eduardo & LeBlanc, Stephen, 2020).

2.3. Diagnosis.

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcureTy

Cepist «<BeTepuHapHa MeanLmHay, Bunyck 4 (51), 2020



The transition from acute to chronic inflammation is very
difficult to diagnose in time by clinical signs and even by
immunological analysis. The effectiveness of the diagnosis of
chronic inflammation is insufficient, because it is carried out
without taking into account the pathogenesis of the disease
(Dubuc, J., Duffield, T. F., Leslie, K. E., Walton, J. S., &
LeBlanc, S. J., 2010). The diagnosis is made comprehensively
on the basis of anamnestic data, clinical and obstetric
examination of the animal and laboratory tests. At clearly
expressed clinical signs of endometritis diagnosis is not difficult.
In the absence of clinical signs, an endometrial biopsy is
performed, followed by histological examination of samples
(Mohammed, Z. A, Mann, G. E., & Robinson, R. S., 2019).
Many different methods have been proposed for the diagnosis
of latent endometritis and various data on their effectiveness
have been obtained.

In practice, the diagnosis is made visually, that is
evaluate the mucus taken from the cow during heat for the
presence of small flakes of manure, discoloration, but this
condition is not found in all sick animals. Laboratory methods
allow the most objective judgment of pathological changes that
occur in the female reproductive system, but they are
expensive, time-conTotaling and economically unprofitable for
practical use (Brewer, Amy & Cormican, Paul & Lim, Joseph &
Chapwanya, Aspinas & O'Farrelly, Cliona & Meade, Kieran,
2020).

The bacteriological method is not always reliable,
because the uterine cavity may be free of microbes. The most
accurate and easily accessible method is a bioassay. The
condition of the endometrium can be judged by examination of
the smear - imprint on the cytological picture (Al-Bagdadi, F.,
Eilts, B., & Richardson, G., 2004).

In subclinical endometritis, histamine can be detected in
the urine of patients using a slap test (Brewer, Amy & Cormican,
Paul & Lim, Joseph & Chapwanya, Aspinas & O'Farrelly, Cliona
& Meade, Kieran, 2020).

A fairly accurate method of diagnosing subclinical
endometritis is the Fol's method, which allows you to detect
sulfur-containing amino acids in the leaky mucus (Barariski, W.,
Podhalicz-Dziegielewska, M., Zdunczyk, S., &Janowski, T.,
2012).

2.5. Treatment

Based on the above, most modern authors (Evans,
Alexander & Zeng, Shenming., 2017; Roman Rudakov, Liliya
Khamitova, Anastasiya Metlyakova & Vyacheslav Milaev , 2020)
Sheldon, .M., Noakes, D.E., Rycroft, ANN. and Dobson, H.,
2002; Gilbert R. O., 2016; Mohammed, Z. A., Mann, G. E., &
Robinson, R. S. 2019; Hasan, W. I., & Mustafa, K. N. S., 2020)
in the treatment of cows with postpartum endometritis recognize
the most optimal tactics of a veterinarian, which includes the
following main positions:

1. Increasing the body's defenses.

2. Restoration of contractile ability of a myometrium.

3. Removal of exudate containing microbes, toxins,
tissue breakdown products and suppression of the vital micro
flora in the uterine cavity.

4. Stimulation of regenerative processes in the
endometrium.

To achieve these goals, non-specific, pathogenetic and
symptomatic therapies are recommended, aimed at both the
pathogenic focus and the normalization of body function as a
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whole.

It is well known that the use of even the most effective
therapeutic agents against the background of low resistance
does not give a positive result. Therefore, to increase the body's
resistance to cows in gynecological diseases, modern clinicians
recommend various methods among which the leading place
belongs to the works on tissue therapy (Hasan, W. I, &
Mustafa, K. N. S. 2020; Masoumi, Reza &Badiei, A
&Mousakhani, F &Dirandeh, Essa&Zhandi, Mahdi &Stear,
Michael, 2018).

Currently, oil-based intrauterine devices are widely
used, and some authors point to the use of bacterial drugs
(Doderlein bacillus culture, spore bacteria, lactobacilli), which
are antagonists of pathogenic uterine micro flora (Sheldon, .M.,
Noakes, D.E., Rycroft, A.N. and Dobson, H. 2002).

For the treatment of cows with chronic endometritis,
offer drugs that have long-term antimicrobial action (Elsayed,
Doaa H., El-Azzazi, Fakhri E., Mahmoud, Yasmina K,
Dessouki, Sherif M., &Ahmed, Eman A., 2020). Using
antibacterial drugs, we warn of generalization (spread to
surrounding tissues) of inflammation, which is currently the
prevention of sepsis (Le Blanc S. J., 2014). Drugs injected into
the uterine cavity should be indifferent to the internal
environment of the uterus, replacing it with properties. It is
especially important that they do not destroy or shrink the mucin
of the uterus (Al-Bagdadi, F., Eilts, B., & Richardson, G., 2004).

Thus, according to many authors (Le Blanc S. J. 2014),
antimicrobial therapy is not always effective enough due to the
rapid habituation of microorganisms to drugs, stimulating the
action of some of them on the development of pathogenic fungi,
as well as their suppression of natural mechanisms of local and
general antimicrobial protection. Although, as noted by other
authors (Yang, H., Zhang, J., Xue, Z. et al. 2020), Antibiotics in
comparison with other means give a better effect in many
common animal diseases, The use of antibiotics promotes the
development of resistance of microorganisms - this fact is
indisputable, although there is a so-called "threshold" of
antibiotic use, below which the selection of antibiotic-resistant
bacteria does not occur, depending on the number of antibiotics,
their dose and duration (Ghanem, M. E., Tezuka, E., Devkota,
B., lzaike, Y., & Osawa, T., 2015). The exclusion of antibiotics
from use does not always help reduce the number of resistant
and return sensitive strains, oscillating microbes pass protection
to other families (Le Blanc S. J., 2014). Absence in some cases
of a positive result can be observed at late use of these means
[13]. In the formation of stable associations of pathogens to
combat them, it is necessary to use complex antibiotics (Yang,
H., Zhang, J., Xue, Z. et al. 2020).

Some authors (Mohammed, Z. A., Mann, G. E., &
Robinson, R. S., 2019) claim that the use of antibiotics in
gynecological diseases completely eliminates the use of milk for
food purposes, and even after pasteurization, it is suitable only
for animal feed. Other authors believe (Dubuc, J., Duffield, T. F.,
Leslie, K. E., Walton, J. S., & LeBlanc, S. J., 2010) that the
uterine wall has poor permeability to macromolecular structures,
which include antibiotics. Thus, after intrauterine infusion of 3 g
of tetracycline, the final amount in milk after 84 hours was less
than 100 g / kg. The lowest level of neurotoxicity that does not
cause a visible effect of toxicological action is 100 ug / kg of
animal weight per day, and this permissible daily use provides
the necessary effectiveness of treatment (de Cassia Bicudo
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Luana, Oba Eunice, Bicudo Sony Dimas, da Silva Leite
Domingos, Siqueira Amanda Keller, de Souza Monobe Marina
Mitie, Nogueira Meghi, de Figueire do Pantoja José Carlos,
Listoni Fernando José Paganini, Ribeiro Marcio Garcia 2019).
Therefore, the accumulation of pharmazone and tetracycline in
the tissues and organs of animals treated, as well as their
excretion in milk is relatively small.

Aims.

The main purpose of the research is to study the
effectiveness of complex schemes of therapy of cows in acute
postpartum purulent-catarrhal endometritis, in particular with the
use of immunomodulatory drugs with simultaneous intrauterine
administration of gel-based antibiotics.

To achieve this goal, the following tasks were set:

v' to study the reasons for the spread of obstetric
pathology of cows in farms of Luhansk region, in particular the
spread of chronic endometritis;

v' to conduct a comparative evaluation of the
therapeutic efficacy of intrauterine use of gel-based antibiotics
tetracycline and tilane and iodine bismuth sulphonamide
emulsion in chronic endometritis in cows and to study the
residual amount of antibiotics in milk after a course of antibiotic
therapy.

v' determine the cost-effectiveness of the proposed
methods of treatment of cows with postpartum endometritis

Materials and Methods

The experiments were conducted during 2018 - 2020 on
cows of black-spotted breed in the conditions of LLC
"Ryasnyanske" of Krasnopil district of Totaly region.

Cows were aged 4 - 8 years with an average annual
milk yield of 2.5 - 3.1 thousand kg of milk per lactation.

Feeding rations of control and experimental groups of

animals were not balanced or on individual indicators in
accordance with feeding norms. Assessment of the postpartum
period was performed according to the changes that occurred in
the female reproductive system. This took into account not only
the general condition of the animals, the nature of the exudate,
the size and topography of the uterus, but also the condition of
the ovaries, cervix and vagina in rectal and vaginal
examinations.

At rectal research paid attention also to the general
reaction of an animal.

Diagnosis of various forms of endometritis was
performed based on medical history, clinical and gynecological
studies.

For the treatment of cows of the experimental group with
postpartum endometritis, they were injected subcutaneously
with 10 ml of the drug "Metrisan" in a mixture with 0.5% solution
of novocaine at a rate of 1: 1. The interval between injections
was 7-10 days. The frequency depended on the form of
endometritis and was 3-5 injections (Tab. 1).

For the treatment of cows of the control group with
postpartum endometritis they used a 10% solution of ichthyol
intrauterine ly Injection of 7% solution of ichthyol into pararectal
tissue

The effectiveness of treatment was determined by the
timing of clinical recovery of animals.

The gynecological examination consisted of external
and internal examination. In the study by examination and
palpation determined the condition of the abdominal wall, udder,
the configuration of the root of the tail, the condition of the pelvic
ligaments, vulva, withered crusts, the presence of exudate, its
quantity, consistency and color.

Table 1

Scheme of treatment of cows with postpartum endometritis

A group of animals

Scheme

Experimental (n = 10)

Candles with rivanol intrauterine
Metrisan injections subcutaneously 10 ml

Control (n = 10)

10% solution of ichthyol intrauterine
Injection of 7% solution of ichthyol into pararectal tissue

Vaginal and rectal examination was performed on pre-
recorded animals in the stall. When conducting a vaginal
examination, the animal was placed in the direction of the
daylight source. A pre-boiled vaginal mirror was used for work.
The vagina, vaginal part of the cervix and anterior vagina were
examined, paying attention to the color change of the mucous
membrane, violation of its integrity: swelling of the cervical
mucosa, overlays, scars, adhesions, cervical gaps, exudate
from the uterus.

The cervix, body, uterine horns, ovaries, pelvic bones,
and uterine mesentery were palpated rectally through the
rectum. Examining the cervix, they paid attention to its location,
size, consistency, mobility, pain, curvature. Palpation of the
uterus determined the location, contractility, size, consistency
and configuration of the horns, pain, presence, nature and
number of discharges. Ovaries investigated, determining their
shape, size, consistency, surface nature, mobility and soreness.

At rectal research paid attention also to the general
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reaction of an animal.

Biochemical studies to determine the content in serum
of total protein, seromucoids, glucose and triglycerides, sodium,
potassium, calcium and phosphorus and alkaline phosphatase
activity were performed in the laboratory of the Department of
Surgery of SNAU.

Results

The reason for rejection was the loss of milk
productivity. For this reason, 4 cows (2.8%) were culled in 2018,
3 cows (2.3%) in 2019, and 4 cows (2.8%) in 2020.

According to the number of culls of cows there is
symptomatic infertility. In 2018, 2 cows (1.6%) dropped out for
this reason, in 2019 - 4 heads (3.1%), in 2020 -4 cows (2.8%).
Due to age-related infertility, 1 cow was culled in 2018 (0.8%), 2
cows were culled in 2019 (1.3%), and 2 heads were culled in
2020 (1.4%). Due to injuries in 2018, 1 cow was discarded
(0.8%), in 2019 1 cow was culled (0.8%), in 2020 1 cow was
culled (0.7%) (Tab.2).
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Table 2.

The reasons for culling cows on the farm

Indicator 2018 2019 2020

heads % heads % heads %
All cows left 6 48 9 6,8 8 54
Hypogalactia and breast disease 4 3,2 3 2,3 4 2,8
Age rejection 1 0,8 2 1,3 2 14
Injuries 1 0,8 1 0,8 1 0,7
Symptomatic infertility 2 1,6 4 3,1 4 2,8

On average, 23 animals (5.4%) dropped out in 3 years, | cases (15.4%).

of which 11 heads (2.8%), symptomatic infertility - 11 heads
(2.8%), age-related infertility - 5 cows (due to loss of milk
productivity). 1.3%), injuries - 3 heads (0.8%).

Prevalence of pathological births and diseases of the
postpartum period

During this period from 2018 to 2020 the number of
births per herd was 277, including in 2018 - 89, in 2019 - 92, in
2020 - 96. The number of normal physiological births in this
period was 313 (82.7%), the number of pathological births - 59

The causes of pathological birth in 2018 in this farm
were: weakness of contractions and attempts - 15 cases (12%),
the wrong relationship between the fetus and the birth canal - 2
cases (1.6%), delayed litter - 13 cases (10.5% of total number of
births)

In 2019, the weakness of contractions and attempts -
13 cases (9.8%), the wrong relationship between the fetus and
the birth canal - 1 case (0.8%), manure delay - 8 cases (6%)
(Tab. 3.).

Table 3.

The main causes of pathological birth in the economy

Years Total cows Weak contractions and attempts Incorrect re;:g?ﬁ:hg? ntr)]ect\g:;eln the fetus Manure delay
Total % Total % Total %
2018 124 15 12 2 1,6 13 10,5
2019 133 13 98 1 08 8 6
2020 141 10 7 1 0,7 4 2,8
Total 398 38 9,5 4 1 25 6,3

In 2020, the number of cases of weakness of
contractions and attempts - 10 cases (7%), the wrong
relationship between the fetus and the birth canal - 1 case
(0.7%), delayed litter - 4 cases (2.8%).

In the first place for the last 3 years among the causes
of pathological birth is registered weakness of contractions and
attempts - 38 cases, 9.5%; then there is a delay of manure - 25
cases, 6.3% of the total number of births for 3 years and the
wrong relationship between the fetus and birth canal - 4 cases,
1%. The most important among the pathologies of the
postpartum period are endometritis, vaginitis, vulvitis, cervicitis
and other gynecological diseases.

Study of indicators of postpartum pathology of cows,

Analyzing this statistical report and the above material,
we can conclude that the most common cause of culling was
the pathology of the postpartum period, which once again
indicated the relevance of our chosen topic and the feasibility of
research in this area.

The following conclusions can be drawn from the table.
In 2018, the most common pathology of the postpartum period
was vulvo vaginitis 8%, endometritis - 6.5%, artificially acquired
infertility - 0.8%. In 2019, 9.8% of cows had endometritis;
vaginitis, vulvitis, cervicitis - 8.3%, artificially acquired infertility
was 0.8%. In 2020, endometritis was 17%, vaginitis, vulvitis,
cervicitis - 9.2%, artificially acquired infertility was 0.8 (Tab. 4.)

Table 4.
Dynamics of postpartum pathology of cows
Types of pathology year 2018 year 2019 year 2020 Total
Total of cows % Total of cows % Total of cows % Total of cows %
Normal course 105 84,6 109 81,9 110 78,1 324 93
Pathological course 19 15,3 24 18,1 31 21,9 74 22,8
Postpartum endometritis 8 6,5 13 9,8 17 12 38 9,5
Vaginitis, vulvitis, Cervicitis 10 8 11 8,3 13 9,2 34 8,5
Artificially acquired barrenness 1 0,8 1 0,8 1 0,8 3 08

The study was performed on two groups of animals -
control and experimental 5 heads in each.

Animals of the first group (control group) used uterine
lavage with an Esmarch mug 0.1% aqueous solution of
potassium permanganate - for 1, 2, 3, 4, 5 days for 2.5 liters.
Furazolidone stick - from 1 to 5 days for 6 pieces, oxytocin - for
1,3,5,7,9, day 40 Units. Furazolidone rods have an antiseptic
effect. Oxytocin activates the contraction of uterine smooth
muscle and helps remove exudate. Tetravit - for 1 and 10 days
for 15 ml. Tetravit compensates for the lack of vitamins in
animals. Vitamin A, D3, E. Flushing the uterus with an Esmarch

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

mug 0.1% aqueous solution of potassium permanganate - for 1,
2, 3, 4, 5 days for 2.5 liters. Potassium permanganate is an
antiseptic. Amoxicillin twice a day at a dose of 40 ml, this is an
antibiotic. The drug completely blocks the growth and
development of bacteria.

Animals of the second group (experimental) were
treated with the drug sepranol - intrauterine 2 tablets for 5 days,
amoxicillin 150 - intramuscularly 50 ml. once. Sepranol has a
broad antibacterial spectrum of action against most gram-
positive and gram-negative bacteria, protozoa and fungi, as well
as provides anti-inflammatory action, improves proliferative
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processes in the genitals; propranolol hydrochloride - stimulates
the activity of the uterus and is a beta-blocker adrenoceptor
biometrics. Amoxicillin is a semi-synthetic antibiotic and has a
broad spectrum of antimicrobial activity. The mechanism of

action of amoxicillin is to disrupt the synthesis of mucopeptide,
which is part of the cell wall of microorganisms, by inhibiting the
enzymes transpeptidase and carboxypeptidase, which leads to
osmotic imbalance and destruction of the bacterial cell.

Table 5.
Scheme of the experiment
Group Number of Therapeutic drugs Number of Qays of
heads the experiment
Potassium permagnate 2.5 liters, invaginally for the first 5 days.
Furazolidone sticks 6 pcs. Internally - uterine, the first 5 days.
Control 15 Oxytocin 40 U, intramuscularly, 1,3,5,7,9. 10
Tetravit 15 ml., Intramuscularly, 1-10.
Bicillin 3, intramuscularly 4.5 million IU. On the 1st day.
Experimental |15 Sepranol intrauterine, 2 tablets. The first 5 days. 5
Amoxicillin 150 intramuscularly, in a dose of 50 ml, on the first day.

The results of the study conducted in the farm "Dubrava"
located in the village of Ochkine Seredino-Bud district of Totaly

region, it was found that the proposed therapy was effective in
both the experimental and control groups (Tab.6).

Table 6
The effectiveness of methods of treatment of cows with acute postpartum purulent-catarrhal endometritis
. ) Duration of Fertilized after | Number of days of infertility |Duration from birth to
Agroup of animals | Number of animals treatment, days Recovered birth inthe group | for 1 head fertilization
Control 15 10 4 4 125 25 55
Experimental 15 5 5 5 60 12 42

However, according to the results of the studies, the
therapeutic efficacy was higher in the experimental group,
where the therapy of cows with acute purulent-catarrhal
endometritis using the drug sepranol and amoxicillin 150 was
used.

The total number of days of infertility in the control group
was 125 days, in the experimental - 60 days. In terms of 1 head
it is: in the control group - 25 days, in the experimental -12 days.

The duration of the period from birth to fertilization in the
control group is 55 days, in the experimental group - 42 days.

Discussion of the results of research

Acute postpartum purulent-catarrhal endometritis is one
of the most common and dangerous diseases of cows, which
brings huge economic losses to the economy. Diseases of the
uterus not only negatively affect fertility, but also reduce all
types of animal productivity. The disease begins to develop on
the 5th - 6th day after birth in the form of altered lochia from the
uterus.

The pathological process in endometritis is localized in
the mucous membrane and connective tissue. Once in the
uterus, microbes irritate the tissues with the products of their
vital activity. As a result of the action of microbes and their
toxins, inflammation occurs, the spread of which depends on the
virulence of microbes, the resistance of uterine tissues and its
response to pathogenic factors.

The inflammatory process begins to develop with
redness and swelling of the tissues. The vessels of the uterus
dilate and overflow with blood, increased transudation leads to
the development of edema. In the stage of hyperemia, the
activity of oxidative processes in the tissues of the uterus
increases sharply.

The disease occurs as a result of injury and infection of
the uterus during birth, retention of manure, abortion, efc.
Favorable factors are important: poor feeding, the
predominance of acidic foods, mineral and vitamin deficiency of
COWS.

In the pathology of development for, prophylactic and
therapeutic purposes use antibacterial and anti-inflammatory
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drugs. In the process of laboratory, clinical and industrial
studies, the drugs have proven to be low-toxic and highly
effective in diseases of acute postpartum purulent-catarrhal
endometritis.

As a result of research, it was found that the use of the
drug sepranol and amoxicillin-150 better treats and prevents the
development of furazolidone sticks, tetravit.

Discussions

The transition from acute to chronic inflammation is very
difficult to diagnose in time by clinical signs and even by
immunological analysis (Hasan, W. I., & Mustafa, K. N. S.
(2020). Many authors (Baranski, W., Podhalicz-Dziggielewska,
M., Zduhczyk, S., &Janowski, T. (2012) note that sub acute and
chronic endometritis occurs in 14 days after calving, although
according to other authors (Masoumi, Reza &Badiei, A
&Mousakhani, F &Dirandeh, Essa&Zhandi, Mahdi &Stear,
Michael. (2018), acute endometritis is registered 2-3 weeks after
calving. Timely veterinary care for a sick cow helps to reduce
the service period, accelerate the fertilization of cows, reduces
the duration of treatment and funds for therapeutic agents
(Hasan, W. 1., & Mustafa, K. N. S. (2020)).

Unbalanced diet in all respects, low quality of prepared
feed, lack of mineral and vitamin supplements in the diet cause
a decrease in blood levels of vital substances in all respects,
especially carotene, which helps to suppress non-specific
indicators of immunobiological protection and activation of micro
florauterus. The main etiological factor in the occurrence of
chronic endometritis in cows are pathogenic and opportunistic
microorganisms, which, acting on the body together, enhance
their virulence properties and cause a pathological process
(Dahl-Pedersen, K., Herskin, M. S., Houe, H., & Thomsen, P. T.
(2018)).

Given the participation of blood in physiological
reactions that cause changes in cellular and humoral immune
factors, depending on environmental conditions and pathology
(chronic endometritis) (Elsayed, Doaa H., El-Azzazi, Fakhri E.,
Mahmoud, Yasmina K., Dessouki, Sherif M., &Ahmed, Eman
A.), the morpho-biochemical and immunological parameters of
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clinically healthy and endometritis cows were determined. .
Studies of morphological composition included counting the
number of erythrocytes, leukocytes, leukogram output, and
biochemical analysis of blood - determining the amount of
hemoglobin, total protein and its fractions.

In sick cows there is a significant decrease in the
content of erythrocytes and leukocytes. The appearance in the
blood of animals with endometritis, basophils and young
neutrophils, as well as an increase in the number of rod and
segmental neutrophils indicates neutrophilia with a simple
regenerative shift of the nucleus to the left, indicating the
presence of purulent inflammation in the body (Ghanem, M. E.,
Tezuka, E., Sasaki, K., Takahashi, M., Yamagishi, N., |zaike, Y.,
&0sawa, T. (2016)). This is due to the fact that the main
function of neutrophils is their participation in protecting the
body from infectious and toxic effects (Stojkov,
Yanne&Keyserlingk, Marina&Duffield, T. &Fraser, D.. (2020)).
Neutrophils - the first protective barrier against the penetration
of microorganisms into the internal environment of the body;
they are able to function in inflammation not only as phagocytes,
but also as a "secretory gland”, maintaining homeostasis under
conditions of infection by agents of various natures (Baraniski,
W., Podhalicz-Dziggielewska, M., Zdunczyk, S., &Janowski, T.
(2012)).

Among the biochemical parameters we noted some
differences. The amount of total protein, albumin and
hemoglobin in the blood of sick cows was significantly reduced
compared to clinically healthy animals. Hypoalbuminemia leads
to metabolic disorders between the blood and the interstitial
space, as well as to the disruption of the transport of hormones,
vitamins and minerals (Ghanem, M. E., Tezuka, E., Sasaki, K.,
Takahashi, M., Yamagishi, N., Izaike, Y., &0sawa, T. (2016)).
The increase in all fractions of globulins, in particular -globulins
in chronic inflammation, is due to their participation in the
defense mechanisms of the sick animal, and the increase in -

globulins - due to the presence of lipoproteins in this fraction.
Almost the same content of -globulins, which are mainly
immunoglobulins, in our opinion, is characterized by the fact that
the intensification of immunological processes was observed in
the acute phase of inflammation, which is not typical in the
transition of this process to chronic. All this led to a significant
decrease in the protein ratio, that is, to dysproteinemia.

That is, analyzing the obtained data of clinically healthy
and patients with chronic purulent-catarrhal endometritis, we
conclude that in the body of patients there is a complex of
immunological and morphobiochemical changes that cause the
chronic course. These processes are associated with the
development of a secondary immunodeficiency condition
relative to the suppressor variant, caused by both the
immunogenicity of microorganisms and their toxins, and
morphological changes in tissue in the area of inflammation
(Semenov, V & Baimukanov, D & Tyurin, V & Kuznetsov, A &
Tsarevsky, | & Nikitin, D & Efimova, I. (2020)).

Conclusions

1.The fertilization rate of cows over the past three years
has tended to decrease due to a decrease in the percentage of
animals that gave birth to twins and an increase in such
indicators as stillbirth and abortion of non-infectious origin; on
average, this figure for the last three years is 91.73%.

2. The infertility of cows on the farm over the past four
years has a tendency to increase and averages 22.9%, and its
main causes are infertility (74%), obesity and depletion of 13%.

3.Cow shortage occurs mainly due to injuries of general
origin 0.68% and infertility 47.62%, age - 9.18% and due to low
productivity - 38.44%.

4.The best effect in the treatment of animals with
delayed manure was found when using candles with rivanol
intrauterine and injections of "Metrisan" subcutaneously 10 ml.
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Ab6ybakapi I6pazim Kaena, achipaHm, Cymcbkuli HauioHanbHul agpapHuli yHisepcumem (M. Cymu, YkpaiHa)

KomnnexcHi memoOu QiaeHocmuku ma npocinakmuku noctidosux ycknadHeHb Y Kopoe

[Hocnidu npogodunu npomsieom 2018 - 2020 pp. Ha Koposax YopHOoi-psboi nopodu e ymosax TOB «PscHsaHcbke» KpacHo-
ninbebkoeo patioHy Cymebkoi obnacmi.

Koposu 6ynu eikom 4 - 8 pokig 3 cepedHbOPIYHOI0 MOIOYHOK NpodykmugHicmio 2,5 - 3,1 muc.ke Morioka 3a nakmauyito. Oui-
HKy nepebiey nicnspodosoeo nepiody nposodunu 32i0Ho i3 3miHamu, fki eidbysanucs 8 cmamesomy anapami camku. [pu ubomy
8paxosysanu He MinbKu 3a2anbHull CmaH meapuH, xapakmep ekcydamy, po3mip ma monoeapadiio Mamku, ane U cmaH AE4HUKIS,
WULKU Mamku | nixgu npu pekmanbHOMy ma eaziHanbHoMy docnidxeHHsX. [iazHocmuKy pisHux ¢hopm eHdomempuma nposoduru 3
ypaxyeaHHsM OaHUX aHaMHe3Y, KITiHIYHO20 i 2iHEK0M02iYH020 OOCTIOKEHb.

[lna nikysaHHs kopie docnidHoi epynu 3 nicrispodosum eHOomempumom iM nidwikipHo iH'ekmysanu 10 mn npenapamy “Me-
mpicaH” & cymiwi 3 0,5 %-HbIM PO3YUHOM HO8OKaiHy 3 po3paxyHKky 1:1. IHmepean mix iH'ekuiamu cknadas 7-10 dHie. KpamHicmb
3anexana 6id ¢oopmu eHdomempuma i cknadana 3-5 iH'ekuyid. [ns nikysaHHs Kopie KOHMPOLHOI epynu 3 nicspodosum eHOomem-
pumom im 3acmocosysanu 10%-HbIli PO3YUH IXMioy 8HYMPUMamoYHo IH'eKyil 7%-H020 PO34UHY iXmiony 8 napapekmarnbHy Kiim-
KOBUHY
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B 2018 poui 8 uiei npuyuHu subyna 2-kopoea (1,6 %), y 2019 poui - 4 2onosu (3,1 %), y 2020 poui -4 koposu (2,8 %). 3a
npu4uHamu eikogoi HennidHocmi e 2018 poui eubpakysanu 1 koposy (0,8 %), 2019 poui subpakyeanu 2-koposu(1,3%), 2020 poui
gubpakysaHo 2 eonosu (1,4 %). 3a npuyuHamu mpaemamusmy e 2018 poui subpakysanu 1 koposy (0,8 %), 8 2019 poui subpaky-
ganu 1-koposa(0,8%),2020 poui subpakysanu 1-kopoga 2onosa (0,7 %). ¥ 2018 poui HalinowupeHiwor namosozieto nicispodogo-
20 nepiody bys eynbeo eaeiHim 8%, eHdomempum — 6,5 %, wmy4Ho Habyma HennidHicmb — 0,8 %. Y 2019 poui eHdomempumom
xeopino 9,8 % kopie,; saeiHimom, 8ynbeimom, uepsiyumom — 8,3 %,wmy4Ho Habyma HennioHicmb cknadana 0,8%. ¥ 2020 poyi
eHdomempum cknadae 17 %, saziHim, 8ynbeim, yepsiyum — 9,2 %, wmy4Ho Habyma HenniOHicmb cknadana-0,8. 3a pesynbmama-
mu docnidxeHp mepanesmuyHa epekmusHicmb byna guwjoto 8 0ocnioHil epyni, Oe 3acmocogyeanacs mepanisi Kopie 3 20cmpuM
2HilHO-kamaparbHUM eHOoMemPUMOM 3 BUKOPUCMAHHSIM npenapamy cenpaHos ma amokciyunin-150.

3azanbHa Kinbkicmb AHie HennmidHoCMI 8 KOHMPOIbHIU epyni cknana 125 Oxig, 8 docnidHill - 60 dHie. B nepepaxyHky Ha 1
207108y Ue CMaHo8UMb. 8 KOHMPOSbHIU epyni - 25 OHie, 8 docnidHili -12 Orig. Tpusanicmb nepiody gid podis do 3annidHeHHs 8
KOHMPObHIl 2pyni- 55 OHig, 8 0CAIOHIL - 42 OHI.

Knroyoei cnoea: koposu, npuyuHu HennridHocmi, nicisipodosutl eHdomempum, npenapam «MempicaHy

[ata HagxomxeHHs go peaakuii: 20.11.2020 p.
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tatyananedzheria@ukr.net

O0Hiero 3 HegupiweHux npobnem Onsi caHimapii ma 2ieieHu y eemepuHapHili MEAUUUHI € BUHUKHEHHS pe3ucmeHmHocmi y
mikpoopeaHismie 0 nesHux epyn 0esiHghekmaHmis, siki NOCMILHO 8UKOPUCMOBYIOMBLCSH. TOMY BUHUKAE HEOBXIOHICMb CMBOPEHHS
HoguUX KomniekcHux de3iHaikytoqux 3acobig. Memoro pobomu 6yno npogedeHHs Q0KniHiYHUX QoCiOxeHb 0e3iHGbiKyroyux enacmu-
gocmell 3acoby «Konmasip». [JocniOxeHHss npogodunu 8 ymosax Hag4arbHO-Haykogoi nabopamopii «BemepuHapHa hapmauyis»
CymcbK020 HaujioHambH020 agpapHo20 yHigepcumemy.

Mposodunu susHayeHHs1 bakmepuyudHo20 po3sedeHHs ma (heHOMbHO20 KoegiuieHma OesiHghekmaHmy «KoHmagip». Exc-
nepuMeHm NOYUHaU 3 npueomysaHHsi Po3yuHy OesiHpekmarHmy «KoHmasip» ma Kynbmyp mikpoopeaHiamie E. coli ma S. aureus.
BcmarosneHo, wo 6akmepuyudHa dis 3acoby «KoHmasip» cunbHiwa 3a bakmepuyudHy Oito kapbonogoi kucinomu e 131,5 pasu. B
npucymHocmi 8UCOKOMOeEKynsapHo20 binka bakmepuyudHa 0Oisi 3acoby «KoHmasip» sHuxyemscs 8 1,61 pasu.

BusHavanu ecpekmusHicmb dii OesiHgbekmaHmy «KoHmasip» Ha mecm-06’ekmax; 6emoH, niacmuk, Kkaxesb ma memarl.
BusHayeHHs1 skocmi nposedeHoi desiHgekuii npogodunu yepes 10, 40 ma 60 xeunuH. [JogedeHo, wio desiHghekmaHm «KoHmasip»
nposiense bakmepuyudri enacmugocmi yepe3 10 xgunuH ekcno3uuyii y koHueHmpauii 0,25 % Ha nosepxHi Memarny, nnacmuky ma
kaxent. Ha HeodHopidHili nosepxHi 6emoHy desiHghekmarm 3HuUWye KonoHii E. coli vepes 60 xeunuH excnouyji.

Takox npogodunu docnidxeHHs bakmepuyudHoi akmugHocmi 0e3iHikyto4020 3acoby «KoHmagip» cycneHsiliHum memo-
dom wo 0o eHmepobakmepitl, 2paMnO3UMUBHUX KOKig, 2paMHe2amugHUX nanuyok ma 6ayun cycneHsitiHum memodom. 3acib des-
iHgbikyroquli «KoHmasip» y koruenmpauii 0,1 % nposiensie 6akmepuyudHy akmusHicmb cmocosHo S. aureus 209-P, Salmonela
Cholerasuis, Streptococcus faecium, Clostridium perfringens, Klebsiella spp., npu excnosuuii 60 xeunuH, a i3 Enretobacter spp. npu
30 xgunuHax KoHMakmysaHHsi. AHmumikpobHi enacmusocmi 0e3iHghekmaHm nposiense 8 koHueHmpauii 0,25 ma 0,5 % cmocosHo
S. aureus 209-P, Salmonela Cholerasuis, Streptococcus faecium, Clostridium perfringens, Klebsiella spp., Enretobacter spp. npu
ekco3uuii 30 X8UruH.

LHocnidxeHHs eipyniyudHoi 0ii 3acoby «KoHmasip» cychensitiHum memodom nposodunu gidHocHo JHK- ma PHK-micmkux
gipycig. BcmaHosneHo, wo «Konmasip» y koHueHmpauii 0,25 % npu excnoauyii 30 xeunuH nposensie 8ipyniyudHy dito cmocosHo
36YOHUKY mpaHCMICUBHO20 eacmpoeHmepumy ceuHel; npu ekcnosuyii 60 xeunuH — Ao 36y0HuKig xeopobu Ayecki; napaepuny-3
gesnukoi poeamoi xydobu ma eipycHoi diapei senukoi poezamoi xydobu. [esiHgikyrouuti 3acib «KoHmasip» y koHueHmpauii 0,25 %
npu ekcnosuyii 60 xgunuH nposiense ipyniyudHy dito cmocosHo 36YOHUKY xeopobu TeweHa; npu ekno3uyii 30 XeunuH 6 KOHUeHm-

pauii 0,5 % eidHocHo xeopobu Hbtokacna; xeopobu ambopo ma xgopobu Mapeka.
Knroyoei cnoea: cheHonbHull koegiyieHm, binkosul iHAekc, bakmepuyudHa akmusHicms, mecm-06'ekmu, 8ipyniyudHa ak-

musHicme.

DOI: https://doi.org/10.32845/bsnau.vet.2020.4.5

Betyn. IcHye 6e3niy 3acobiB ans unLeHHs Ta gesiHdi-
Kytounx 3acobiB, JOCTYMHWUX ANS BUKOPUCTAHHS B TBAPUHHMLb-
Kux npumilieHHsx. Bubip edekTuBHOTO Ae3iH(eKTaHTy ans
BWKOPUCTaHHA Ha Bawiil hepMi BUMarae peTenbHOro BUBYEHHS!
icTOpii HeAaBHiX 3aXBOPIOBaHb i PAAY iHLWKMX creundivHuX dak-
TOPIB (hepMu, BKNKOYaKOUN XOPCTKICTb | pH BoAK, TMRKM nignor i
iHLLIMX MOBEPXOHb, MOTEHLjHI Mpobnemn 4Ns HaBKOMULIHBOIO
cepefoBuLLa, AOCBIA NepcoHary i BapTiCTb.

[esiHdekyisa y npuMilLeHHAX Ans yTpUMaHHS TBapuH
Bifirpae BaXnWBY poONb AN HEAOMYLEHHS BUHWKHEHHS Ta
pO3NOBCIOMXEHHS iHdbekuii. KoxeH aesiHdikyroumnit 3acib mae
MeBHi XiMiYHi BNacTMBOCTI. BaxnunBo BU3HAYMTIC 3 HEOOXiAHO
e(heKTMBHOI0 KOHLieHTpaLjlo poboyoro po3umHy 3acoby npw
npoBefeHHi aesiHgekuii. CTBOPEHHS KOXHOTO Ae3iH(eKTaHTy
noYnHaloTb B nabopaTopHUx ymoBax. 3acib, sikuii BMSBMBCS
e(heKTMBHUM Y in vitro, Moxe ByT1 pekoMeHLoBaHWIA Ans noga-
NbLUOTO AOCTIAKEHHS Y BUPOBHMUMX yMOBaX.

AHanis ocHOBHMX JocnifxeHb i ny6nikauiw. [JoBri
pebatn BeyTbCA HABKOMO MUTAHHS MPO TE, YK KOPUCHO Yepry-
BaTy Ae3iHdikytodi 3acobu, L0 BUKOPUCTOBYKOTHCS B TBAPUHHI-
yTei, Wob 3anobirT Ccenekuito CTIMKMX LTaMiB NATOrEHHUX
opraHiamiB. PoTalisi gesiHdikytounx 3acobiB 4acTo 3acTOCOBY-

32

€TbCA B MiKapHAX i Ha nignpuemcTBax 3 BMPODHMLTBA nikiB
(Tenzin et al., 2019) npoTe B cucTeMax TBAPUHHULTBA Lie Npak-
TUKYETLCA pigLLe.

3a MUHyIi poKW BETEPUHAPHI Nikapi CTUKHYNNCS 3 6e3-
nivyto iHcbopmaLii Npo Te, ki AesiHdikytoui 3acobu BUKOPUCTO-
BYBaTW Ha B3yTTs, YepPEBMKaX, WnHAX abo iHWoMy obnagHaHHi,
o6 BGuTK Bipyc Awypy abo rpuny. MepLu Hix BUOMpaTH Ae3iH-
chikytounit 3acid 41 NOBCAKOEHHOTO BUKOPUCTAHHS Ha chepmi,
cnif, BpaxyBaTu Kinbka BaXNWBUX MOMEHTIB LLOAO0 Ae3iHpeKLi.
Mo-nepuue, BinbLuicTb Ae3iHikytoumnx 3acobiB He MOAi0Tb, AKLLO
AesiHgiLipyemas noBepxHs He YucTa (Yepes HasBHICTb OpraHi-
YHMX PEeYOoBMH, Takux sk Opyd abo rHiin) mepen HaHECEHHSM
AesiHdikytovoro 3acoby (Fablet et al., 2012).

MapoBi anapaty i anapaTii BUCOKOTO TUCKY MOXYTb ByTH
JyXe KOPUCHI ANs OYMLLEHHS NOPUCTUX NOBEPXOHb. OpraHiyHi
matepianu, Taki K PyHT, POCMWHHI 3anuwKn (Hanpuknag, co-
1iomMa), MOMOKO, KPOB, THIlA i THIl, 4acTO iHAKTUBYIOTb Aeski Aes-
iHGikytoui 3acobu abo 3axuwatoTb Mikpobu Bif, aKTUBHUX iHrpe-
JieHTiB gesiHdikytodoro 3acoby. Llin npobnemi ocobnneo cxu-
MNbHi 40 AesiHdikytodi 3acobu Ha OCHOBI XNOpY. XIOp, aKTUBHUIA
iHrpegieHT BigbintoBaya, BiAHOCHO LUBWUAKO iHAKTMBYETLCS Opra-
HIYHUMM 3amn1LLKaMK, TaKUMMW K THIN | HABITb MOJIOKO, B KOHLIEH-
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Tpawisix, 3a3BuYal BUKOPWUCTOBYBAHUX HA YUCTUX MOBEPXHAX
(Chang et al., 2013).

Kpim TOro, HaBiTb «kopcTka» Boda MOXe 3HU3UTK abo
SHALWMTY Jit0 AesikuX AesiHdikytounx 3acobiB. TOYHO Tak ke
Jesiki Ae3iHiKytoUi pO34MHM aKTUBHI TiNbKK NPOTArOM AeKiNbKOX
[OHIB nicnsi 3MillyBaHHs abo NpuroTyBaHHs. HeapaTHiCTb npuro-
TYBaTW CBIKWA PO34MH LesiHdikyloyoro 3acoby nicns Toro, sk
BiH 6yB NPUroTOBNEHMI JOBLUE, HIX Kinbka AHiB, abo nicns Toro,
SIK BiH CTaB MOMITHO 3a0pyAHEHUI OpraHiuyHUMKU PEYvOBUHAMM,
TakMMU K THil, MOXE MPWUBECTW OO BUKOPWUCTaHHS MPOAYKTY,
SKWiA giiicHo He npautoe. Tipwe Toro, Le MoXe Aatv NOMUAKOBE
BiguyTTa 6e3nekn. BipHO, WO AOCTaTHA KOHLEHTpaLis i yac
KOHTaKTy MOXYTb nofonatv fesiki 3 uux npobnem 3 nesHUMM
knacamu fesiHgikytounx 3acobis, ane 4acto 36inbLIEHHS KOH-
LeHTpauji abo yacy KOHTaKTy poBuTb BMKOPUCTAHHS MpOLYKTY
HenpakTUiHuM, goporuM abo igkum (Shkromada & Nedzheria,
2020).

[esiHdhikytoui 3ac0bK TaKOX 3HAYHO Pi3HATLCS 3a CBOEKD
aKTMBHICTIO NPOTM Pi3HMX MikpobiB - BakTepin, Bipycis, rpubiB i
HamnpocTiwmx. Hanpwknag, npocTui oueT (4-BigcoTkoBa OLTO-
Ba KucrnoTa) nerko BGuBae BipycC sllypa, ane He Mae 3Ha4YHOro
BnnmBy Ha Mycobacterium paratuberculosis. Haitbinbw 4acrto
BXVBaHi gesiHdikytoui 3acobu He akTuBHI NpoTK bakTepianbHuX
Crop, EKOMOTYHO CTINKOI (hOpPMU JKUTTS, SKy MPUIAMAtOTb MiKpo-
Ou, WO BUKNMKaKTb MpaBeub, BoTynmiam i cubipky (Ogunniyi et
al., 2019). Tak, dopmanbgeria edekTUBHUIA NPOTM BiNbLIOCTI
MIKpOOpraHiamiB, ane Hacnpasgi BiH He € NPaKTU4HUM Ae3iHdi-
Kytounm 3acobom i Tenep BBaXaeTbCs MOTEHLiNHO Hebeaneu-
HOIO CMOMYKOK, L0 BWKMMKAE OHKOMOMYHI 3aXBOPIOBAHHS Y
nogei.

Baxnueo Bunbpatu gesiHdikyrounit 3acib, ske Oyae gt
LLOJO LUMPOKOrO CNeKTpa MikpobiB B yMOBaX, B SIKUX BiH 3a3By-
Yal BUKOPUCTOBYETLCA. Lli yMOBM BKNIOYaKOTL XOPCTKY BOAY,
3abpyaHEHHs OpraHiYHUMKM PEYOBUHAMMW i MOTEHL|MHY TOKCHY-
HICTb ab0 MOLLKOZKEHHS OrOPOKYBANbHUX KOHCTPYKLi, LLKipK
Ta ogary (Diaz et al.,2018). Takox BaxnmBo, 06 po3ynHu Bynm
YACTUMM | TiMbKW WO BUrOTOBMEHWMM BIAMOBIZHO OO BKa3iBOK
BUpOOHWKa.

HapeLwuri, fesiHikytoui 3aco6u NOBUHHI MaTW [OCTATHIl
yaC KOHTAKTy 3 MOBEPXHSMM, Ha ki BOHM HAHOCATLCH, W06
[03BONUTYN M 3HULLITW MIKPOOPraHiamu.

BinbLw cTapi 3acobu Ha OCHOBI CMOMYK YETBEPTUHHOIO
amonito (Roccal D ™) nigxogsaTb Ans OesAKUX CUTYyaLii i BigHOC-
HO YNCTWX NOBEPXOHb Ta AesiHdekwi. Haxanb BoHu He byayTb
ocobnueo edekTnBHI Npotu Awypy abo M. paratuberculosis, i
MatoTb NOMITHO 3HWXEHY aKTWBHICTb B MPUCYTHOCTI OpraHivHuX
peyoBuH. [lesiki 3 HOBMX 3aco6iB YETBEPTUHHOTO aMOHIl0 MakTb
NigBULLEHY aKTUBHICTb, MPOTE BOHW 3a3BMYal LUBWUAKO iHAKTK-
BYKOTbCS MPM KOHTaKTi 3 Munom abo 3anuwkamu muna (Chen et
al.,2015).

Cronyku Ha OCHOBI (PEHOY € MOXIZHAMM KaM'SHOBYTi-
NbHOT CMOMM | YacTO MatoTb CUMbHWA 3anax COCHOBOI CMOMMW.
3a3Buyail BOHW CTalOTb MOMOYHUMW NPWU [OAABaHHI B BOAY i
MatoTb rapHy aKTUBHICTIO B XOPCTKIM BOAj i B NPUCYTHOCTI Je-
SKWUX OpraHiYHMX PEYOBMH. BOHW BBaXaAKOTLCSA akTUBHUMMW NPOTH
Baratbox GakTepii, BipyciB i rpubis, Bkmtovarum BakTepii, Wo
BMKIMKaOTb TybBepkynbo3. BoHu He 0cobnuMBO akTUBHI MpoTy
BipyciB, NPOTE BOHU € rapHWUM YHiBepcanbHUMK AesiHdikyoun-
Mu 3acobamu ons BUKOpUCTaHHs Ha epmax (Shkromada et
al.,2019). [eski npuknagn gesiHdikyoumx 3acobiB Lporo Knacy
BkntovaroTb One Stroke Environ®, Osyl® i Amphyl®.

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

Cronyku Xropy € XopoLummm AesiHdikyounmu 3acoba-
MU 1 YUCTUX NMOBEPXOHb | MAIOTb LUMPOKMI CNEKTp Aii. 3a3Bu-
Yait BOHI BinblL akTVBHI B TENTii BOAI. BOHU MOXyTb BUKNMKATY
KOpO3i0 MeTaniB i LUKOAWUTY 0aAr, TyMoBi BUPOOM. X aKTUBHICTb
CUMBHO 3HUKYETLCA Yepe3 HasiBHICTb OPraHiYHUX PEeyOBMH.
Barato xnopHux cnonyk HecTabinbHi i BUMaratTb 4acToi 3aMiHu
(Dennler-Church et al., 2020).

PerynspHo BBOAATbC HOBI  AesiHdikytoui  3acobu
(Wohlgemuth et al., 2020). Ans nigBuwleHHs edeKTUBHOCTI
Ae3iHDEKTaHTy CTBOPIOKTLCS HOBI DaraTOKOMMOHEHTHI 3acobu.
3a BMKOpWUCTAHHS [OEKINbKOX CMOMyK, $Ki  CMHEPTETUYHO
noB'si3aHi Mix CoBOI, He BUHWMKAE Npobrema i3 BUHUKHEHHSAM
PE3NCTEHTHOCTI Y MIKPOOPraHi3MiB 40 NEBHUX XiMiYHUX KOMMIe-
kciB. Takox 36inbLLYeETCA CNEKTP NPOTUMIKPOBHOI Aii y komnne-
KCHOro Ae3iHdikyro4oro 3acoby.

Meta. Memor pobomu 6yno NpoBeaeHHS AOKMIHIYHMUX
BocnimKeHb Ae3iHdikyloumx BnacTuBocTen 3acoby «KoHTaBipy.

Marepianu i metogu. [locnimkeHHs NpoOBOAUIN B YMO-
Bax HaBuyanbHO-HaykoBoi nabopatopii «BeTepuHapHa capma-
Lis» Ta Ha kadeapi BeTcaHeKcnepTuau, Mikpobionorii, 3ooririeHn
Ta Ge3neku i SKOCTi NPOAYKTIB TBAPMHHULTBA CYyMCbKOro Hallio-
HamnbHOrO arpapHOro yHIBEPCUTETY. BU3HAYEHHS DakTepuLMaHO-
0 PO3BedeHHs Ta (DEHOMbHOrO KoediljeHTa AesiH(eKTaHTy
«KoHTaBip». EkcnepumeHT nounHanu 3 NpuroTyBaHHs PO34MHY
AesiHgekTaHTy «KoHTaBip» Ta KynbTyp MikpoopraHismis E. coli
Ta S. aureus. [1o0 KOXHOr0O po3BeaeHHst Ae3iHdekTaHTy «KoHTa-
Bip» Aopasanu 0,2 cM3 ABOXMINbSPAHOI cycneHsii [1000BOI
KynbTypu MikpoopraHiamis. Takox yepes 30 XB., OTpUMyBanu
npobu i BuKOHyBanu noBTOpHMI nociB Ha MIB. TMpobipku 3
MIB ButpumyBanu B TepmocTati npu Temnepatypi 37 °C npo-
TArOM 24 roguH.

BusHavanu edektusHicTb Aii gesiHdektaHTy «KoHTa-
Bip» Ha TecT-06'ekTax: OETOH, MNacTuk, kaxenb Ta MeTan.
BusHaueHHs skocTi npoBeaeHoi AesiHdekwii npoBogunn yepes
10, 40 Ta 60 XBUNKH.

lMpoBoaMnM BU3HAYEHHS BipYNiLMAHOI aKTUBHOCTI Aes3-
iHdekTaHTy «KoHTaBip» BigHocHo [AHK- MicTkux BipyciB: XBOpO-
Ba Ayecki; TpaHCMICUBHWA racTPOEHTEPUT; Naparpun BENMKOI
poratoi xygobu; BipycHa fiapes Benwkoi poratoi xygobw Ta
PHK- micTkux Bipycis: 36ygHuk xBopobu Hblokacna; Mambopo;
Mapeka; xBopoba TelueHa.

TakoX NpoBOAWNM LOCMIMKEHHS BaKTepULMAHOI aKTUB-
HoCTi fesiHdikytouoro 3acoby «KoHTaBip» CYCneH3inHUM MeTo-
AOM Lo A0 eHTepobakTepii, rpaMno3UTUBHUX KOKIB, rpaMHera-
TMBHMX Nanuyok Ta 6auun cycneHsinium metogom. [ins BusHa-
YeHHs bakTepuuMaHOI AiT Ae3iHgekTaHTy « KoHTaBip» BUKopHC-
ToByBanu wWwramu S. aureus 209-P, Salmonela Cholerasuis,
Streptococcus faecium, Clostridium perfringens, Klebsiella spp.,
Enretobacter spp., y koHUeHTpayii 2 Mnpa./cm3 Ta po3unH «KoH-
TaBip» 0,1; 0,25; 0,5 % npu ekcnoauuii 30 Ta 60 xBunuH. Takox
NPOBOAMIM PO3BEfEHHs fe3iHdekTaHTy «KoHTaBip» y BiAnoOBi-
BHUX KOHUeHTpauisx. TecT KynbTypu BHOCUNM y npobipkn 3
JesiHekTaHToM. KOHTponb pocTy MikpoopraHiamis 3ailicHIoBa-
N1 Bi3yanbHO Ta LISAXOM MIKpOCKOMii Mas3kiB. HasBHICTb un
BIACYTHICTb POCTY 0BpaHNX 4ns eKCNePUMEHTY MIKPOOPraHi3miB
[a€ YSBMEHHS NPO aKTUBHICTb Ae3iH(eKTaHTy. Y BUNaaKy nossu
POCTY MiKpOOpraHiamis, cnig 36inblWMT KOHLEHTpaLio, Temne-
patypy i BuTpaTi aesiHdektaHty «KoHTasip» Ha 1 cM 2 i npoBe-
CTW MOBTOPHY Cepito aHanoriyHux ApocnigxeHb (Golovko &
Ushkalov , 2004; Methodical recommendations, 2007).

PesynbTati focnigkeHso.
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Po3pobky peuentypu npenapaty «KoHTasip» Mu npo-
BOAWM, BUXOAAUM 3 (i3MKO-XIMIYHMX BNACTMBOCTEN MOrO CKna-
BHUKB. Mpu LbOMY 3BEpTanu yBary Ha PO34YMHHICTb YCiX KOMMO-
HEHTIB Yy BOAi NPy pi3HMX TeMnepaTypax, Ha HasiBHICTb ocagy uu
NNacTiBLiB Ha NOBEPXHI PO34MHY, HASBHICTb MYTHOCTI, CTOPOH-
HBbOrO 3anaxy; NepesipsAnn BiACYTHICTb XiMIYHOI B3aemogii MiX
Lil04MMM pevoBUHAMM Npenapaty Npu iX 3MiLyBaHHi.

Minbupatoum cknagHukW Ans ManbyTHLOro fesiHdekTa-
HTY, CTaBMAM 3a METYy JOCAITW LUMPOKOTO CMeKTpy Moro fii, a
TaKOX MOEOHAHHA B O4HOMY npenapati AesiHgeKUinHux Ta
[JesiHBasifHMX BNacTMBOCTeNn. Hamaranucs cTBopuTY npenapat
SKOMOra MEHLU TOKCUMMHWA NS Mniofeit i TBapwuH, MOPIBHSHO
LeLLEeBNiA, NPOCTUI y BUKOPUCTaHHI, 6e3 HeNnpueEMHOro 3anaxy, 3
BiZINOBIAHUMI MUAHUMU BNACTUBOCTAMM.

B cknap pesiHdekuiiiHoro 3acoby 6ynmu BktoueHi Taki
XiMiYHi PEYOBMHW Y HACTYMHOMY CMiBBIAHOLUEHHI KOMMOHEHTIB,
mac. (r/kr): rmytaposui anbaerig — 50; GeH3ankoHiin xmopua

—70; pogeuunaumeTmnamoHito xnopug — 10; eTokcu-
nboBaHuin cnupT — 25; amiHookeug, MNMAP reHamiHoke — 110.
Takum umHom, 6yno cTBOpeHO HOBUIA Npenapat — «KoH-
TaBip», B AKOMY NOEAHAHI ABi PEYOBWHM 3 PI3HUMU XiIMIYHUMM
BMAcTUBOCTAMM Ta [iel0 (OesiHdbekuiHa Ta gesiHBasiiHa).
BukopucTaHHs Liboro npenapaty A03BOMSE NPOBECTU Ae3iHde-
KUito Ta AesiHBasito 06pobky opHovacHo. Obpobky «KoHTaBip»
MOXHa MPOBOAMTM TaKOX Pi3HUMM CMOCOBamm: NPOMMBaHHSM,
3MOYYBaHHSM, 3aHYPEHHSAM, MPOTUPAHHAM, 0BNPUCKYBAHHSAM.
BusHayeHHss 6akmepuyudHo20 po3sedeHHs ma ¢heHo-
JIbHO20 KoegbiujieHma OesiHgbekmaHmy «KoHmasip». Excnepu-
MEHT MOYMHANM 3 MPUrOTYBAHHA PO3YMHY AE3iHEKTaHTY
«KoHTagip». lMNepBrHHa KoHLEHTpaLis posdnHy Byna 1:50 3 nocty-
MOBUM 3MEHLLEHHSIM KOHLieHTpaLii 3acoby npu KOXHOMY po3Be-
AeHHi. Kpok possegeHHs gopisHioBaB 10. Takox nonepegHbo
Oynu npoBedeHi po3BeaeHHs KynbTyp MikpoopraHismis E. coli Ta
S. aureus. PesynbTaTi goChimxeHb HaBeaeHi B Tabrmwy 1.
Tabrmus 1

bakrepuumaHe po3sefeHHs «KoHTaBip»

bakTepuunaHe posseaeHHs AesiHeKkTaHTy

Po3unnm 3acoby

€KCno3unLisl, XB8.

«KoHTaBip» 0 0
®eHon 1:50 1:98 1:192,9
«KoHTasip» 1:50 1:12024,2 1:18128,0
BinkoBuit inaexkc 1:8016,0 1:10539,53

®eHonbHUI KOEQILEHT AaE MOXIMBICTb MOPIBHIOBATH,
Hackinbku 6akTepuunaHe po3sedeHHs OesiHEKTaHTy Bigpi3Hs-
€TbCs Bif OakTepuunaHoro possefeHHs deHony. Ons otpu-
MaHHS [OCTOBIPHUX [@HWX eKCMepUMEHT BUKOHyBamu y Mty
MOBTOPaX BMPAaxoOBYBanW CEpPepHii NoKasHWK BakTepuLmgHOro
posBefieHHs Ae3iH(eKTaHTy Ta eHony. HacTynHi po3paxyHku
NPOBOAMIM TakuM YMHOM. bakTepuumgHe po3seaeHHs kapbo-
noBoi kucnotu npu 10 xB. ekcnoauuii cknagae 1:98 ta npu 30
xB. — 1:192.

B pesynbTati npoBeAeHoro AOCigXeHHs BCTAHOBIEHO,
wo GaktepuumaHa fis 3acoby «KoHTaBip» cunbHila 3a 6akTe-
puLmMaHy Aito kapbonosoi kucnotu B 131,5 pasu.

BuaHaueHHs 6inkoBoro iHaekcy NPOBOAMIM NS BCTaHO-
BNeHHs eheKTUBHOCTI aesiHdekTaHTy «KoHTaBip» y cepenosu-
Wi 3abpygHeHoMy opraHikoto. HagiTb nicns MexaHiYHoOro ouu-
LWEeHHS MPUMILLEHHA Bid THOM, Y XOMOAMMbHUX Kamepax Ta

MOMOYHIM Tapi 3anuwaloTbCH PELITKA MEPTBUMX OpraHivHuX
KNITUH, 3 AKUMM KOHTaKTye Ae3iH(DEeKTaHT i BTpayae CBOK aKTu-
BHICTb.

B pesynbrati npoBegeHoro ekcnepumeHTy Gyno BcTa-
HOBIEHO, Lo bakTepuunaHa Ais 3acoby «KoHTasip» B npucyT-
HOCTi BUCOKOMoOrekynsipHoro Binka sHwkyeTbes B 1,61 pasu.

BusHaueHHs egpekmusHocmi 0ii OesiHgpekmaHmy «Ko-
Hmasip» Ha mecm-06’ekmax.

Y Hawwmx AOCImKEHHSAX Ans BU3HAYEHHS ePEKTUBHOCTI
i nesiHekTaHTy «KoHTaBip» BukopucToByBanu GakTepii E.
coli npu pisHUX TemnepaTypHUX pexuMax i cnocobax KpaTHOCTI
HaHEeCeHHs Ha TecT-06’ekTH O TOro Yacy, AokM He Byna Bu3Ha-
YeHa MiHiManbHa OakTepuuuaHa KOHLEHTpaLis A ekcrnosuis
Aessacoby ans 3asHayeHux MikpoopraHiamis. Pesynbtat goc-
nimxeHb HaBeeHi B Tabnuui 2.

Tabnuug 2
EdhekTMBHICTb 3He3apaXeHHs NOBEpXHi TecT-00’ekTiB Ae3iHdekTaHToM «KoHTaBip», koHTamiHoBaHux E. coli
Tect-06'ekTn Po34uH AesiHcekTanTy, % Excnoans, x8
' 10 40 60
0,1 + + +
BetoH 0,25 + + R
05 - - -
0,1 + + +
MnacTuk 0,25 - _ N
05 - - N
0,1 + + +
Kaxenb 0,25 - _ N
05 - - -
0,1 + + +
MeTan 0,25 - B N
05 - - -

wn

Mpumimka: "+" — HasigHicmb pocmy, 8idcymuicms pocmy

3a pesynbTatamn NpoBeAEeHUX LOCHIMKEHb BCTAHOBIE-
HO, WO AesiHekTaHT «KoHTaBip» nposBnse 6akTepuunaHi
BnactusocTi Yepe3 10 xBunuH ekcnosuuii y koHueHTpadii 0,25

34

% Ha noBepxHi MeTany, NNacTuky Ta kaxen. Ha HeogHopiaHIN
noBepxHi 6eTOHy Ae3iHdeKTaHT 3HuLLYe KonoHii E. coli yepes 60
XBUINUH ekcnosudii. MpoBeeHe [OCNigXeHHs BKa3ye Ha Te, L0
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He pisHMX MaTepianax AesiHPeKTaHT Moxe NposBnATA GakTe-
PULWAHI BNAaCTUBOCTI NO-Pi3HOMY.

Takox NpoBOAMNM LOCMIMKEHHS BaKTEPULMAHOT aKTVB-
HOCTi AesiHdikytouoro 3acoby «KoHTaBip» CyCneHsiiHuM mMeTo-
[OM L0 [0 eHTepobaKTepii, rpaMno3UTUBHUX KOKIB, rpaMHera-
TUBHWUX Nanu4yok Ta 6auun cycneHsinHum metogom. [ns BusHa-
YeHHs BakTepuumuaHoi aii aesiHdekTanTy « KoHTasip» Bukopuc-

ToByBanu wramn S. aureus 209-P, Salmonela Cholerasuis,
Streptococcus faecium, Clostridium perfringens, Klebsiella spp.,
Enretobacter spp., y koHUeHTpawii 2 mnpa./cm3 Ta po3unH «KoH-
TaBip» 0,1; 0,25; 0,5 % npw ekcnoauyiji 30 Ta 60 xBunKH. Takox
NpoBOAMNK PO3BEfEHHs Ae3iHdekTaHTy «KoHTaBip» y BiANOBI-
OHWX  KOHLEHTpalisx. PesynbTaT pocnifjkeHb HaBeaeHi B
Tabnuui 3.

Tabnuus 3
OujiHka bakTepuLmMgHOi aKTMBHOCTI AesiHdikyto4oro 3acoby «KoHTaBip» CycneHsiinHumM METogom
Neo KynbTypu mikpoopraHismis KYOB1comd TpwBanictb ekcnoauji, xs. KoHueHTpaLlis aesiHdekTanTy, % PesynbTati gocnimpxeHb
30 +
60 0,1
9
1 S. aureus 2x10 30 025
60
30 05 -
30 +
60 0,1
2 | Salmonela Cholerasuis 2x109 30
0,25
60
30 05 -
30 +
60 0,1
3 | Streptococcus faecium 2x10° 30
0,25
60
30 05 -
30 +
60 0,1
4 | Clostridium perfringens 2x109 30
0,25
60
30 05 -
30 +
60 0,1
i 9
5 Klebsiella spp 2x10 30 0.25
60
30 05
30
60 0,1
9
6 | Enretobacter spp. 2x10 30 025
60
30 05
Mpumimka: "+" - HasgHicme pocmy, "-" - sidcymHicme pocmy

AHanisytoum oTpumaHi pesynbtat B Tabnuui 3 MoxHa
BKa3aTh, Lo 3acib gesiHdikytounin «KoHTaBip» y KOHLEHTpaLi
0,1 % nposBnsie 6akTepuumMaHy akTUBHICTb CTOCOBHO S. aureus
209-P, Salmonela Cholerasuis, Streptococcus faecium,
Clostridium  perfringens, Klebsiella spp., npu ekcnosuii 60
XBUNWH,a i3 Enretobacter spp. npu 30 XBUNWHAX KOHTAKTYBaHHS.
AHTUMIKPOOHI BNAcTMBOCTI A€3iHDEKTAHT NPOSIBNSAE B KOHLIEHT-
pauji 0,25 ta 0,5 % crocosHo S. aureus 209-P, Salmonela
Cholerasuis, Streptococcus faecium, Clostridium perfringens,
Klebsiella spp., Enretobacter spp. npn excosuuii 30 xBunuH.

LocnidxenHs sipyniyudHoi dii 3acoby «KoHmasip» cy-
cneHsitiHum memodom. poBogunY BU3HAYEHHS BIpyniLWAHOI
aKTUBHOCTI fesiHdekTaHTy «KoHTasip» BigHocHo [HK- micTkux
BipyciB: xBopoba Ayecki; TpaHCMICUBHWI racTPOEHTEPUT; napa-
rpun BENWKOi poraToi Xypobu; BipycHa Aiapest BEMKOI poraToi
xygobu Ta PHK- micTkux Bipycie: 30yaHuk xBopobn Hebtokacna;
rambopo; Mapeka; xBopoba TeLueHa.

Mpo BipyCHY aKTUBHICTb Ae3iHPeKTaHTy Cyaunu no Has-

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

BHOCTI abo BifCYTHOCTI LMTONATOrEHHOI Ail, WO BUKIMKAETLCS
BipycoM, abo Mo iHWKUM nposiBam, siKi BKa3yloTb Ha PEMPOAYKL0
Bipycy.

Pesynbtatu BipyniunaHoi aii gesiHdektaHTy «KoHTa-
Bip» HaBegeHi B Tabnuusx 4-5.

AHani3 oTpuMaHWx pesynbTaTiB BKasye Ha Te, L0 Ae3-
iHGikyroumit 3acid «KoHTaBip» y koHueHTpauii 0,25 % npw ekc-
no3uuii 30 XBUNWH NPOSIBMSIE BipyMiLWAHY Ait0 CTOCOBHO 36yA-
HWKY TPAHCMICMBHOTO racTpOeHTepuTy CBWHEW. BipyniunaHi
BNaCTMBOCTI Ae3iH(eKTaHT NposBnsie npn ekcnoauti 60 xsummH
B KoHUeHTpauii 0,25 % po 36yaHukiB XxBopobu Ayecki; naparpu-
ny-3 BENUKoi poratoi Xyaobu Ta BipyCHOI Aiapei Benukoi pora-
TOi Xymobw.

Takox nposogunu SOCMIMKEHHS BIpYMiLMOHWUX BNACTy-
BOCTeN [esiHdekTaHTy «KoHTaBip» BigHocHO PHK- MicTkux
BipyciB: 30yaHuK xBopobu Hbtokacna; Mambopo; Mapeka; xBo-
poba TelleHa.
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Tabnuus 4

Bu3HaueHHs BipyniLigHoi akTMBHOCTI Ae3iHdekTaHTy «KoHTaBip» BigHocHo [HK- micTkux BipyciB

Ne 36 . Tutp bionoriyHa Tpusanictb .
o YAHVK BipYCHOrO . S . KoHueHTpavis, .
BIPYCBMICHOI mMojenb nig vac ekcnosunu, 0, PesyanaTm AOCNIMKEHHA
3n 33XBOPIOBAHHSA ; . «KonTagip»%
pianHu B 1 cm® LOCNIMKEHHS XB.
30 0.25 Mae cnabkuit BipyniymaHuin edekT
. . KynbTypa 60 ' Mae BipyniLuaHui edext
! X80poba Ayecki 107lg knitue PK-15 | 30 0,5 Mae BipyniLuaHui eekt
30 1,0 Mae BipyniLuaHui edext
nepBuHHa 30 0,25 Mae BipyniuuaHui ecext
2 TpaHCMiCVBHMIA 10°1g KynbTypa 30 05 Mae BipyniuuaHui ecekt
racTpoCHTEpHT g:ﬂr Hipi 30 1,0 Mae BipyniuuaHmi ecext
30 0.25 Mae crniabkuii BipyniumaHuii edekt
3 naparpun-3 Benukoi 104 KynbTypa 60 ' Mae BipyniuuaHui ecext
poraToi xyaotu 9 KNiTUH Vero 30 05 Mae ipyniungHuit echekt
30 1,0 Mae BipyniLuaHui edext
30 0.5 He mae BipyniuugHoro ecekty
BipycHa fiapes VITVDA 60 ' Mae cnabkuit BipyniymaHuin edekT
4 BEMnuKoi poraToi 10%1g yloTyP 30 Mae cnabkuit BipyniLnaHui edekt
kniTus MDBK 05 — =
Xynobu 60 Mae BipyniLuaHui ecpext
30 1,0 Mae BipyniungHuit echekt
Tabnumus 5.
BuaHaueHHs BipyniLigHoi akTMBHOCTI Ae3siHdekTaHTy «KoHTaBip» BigHocHO PHK- micTkux Bipycis
pyniy y P py
36yaHuk Tutp . . TpuBanicTb .
Ne BipycHoro BipycaicHol BionoriyHa Mopient nig Yac excroaui KOHLl,eHTpaum, PeaynbTaT! AOCTIKEHHA
3n 3aXBODIOBAHHA | DiMHM B 1 CMP BOCTImKEHHS B, ' «KonTagip»%
30 0.25 Mae cnabkui BipyniLmaHui edekt
XBopoba 6 . 3 60 ' Mae BipyniynaHui ecekt
! TelweHa 10°lg KymeTypa KniTiH PK-15 30 05 Mae BipyniuuaHuii edoekt
30 1,0 Mae BipyniynaHui edext
30 0.25 He Mmae BipyniumaHoro egekty
XBopoba 9 . 60 ' Mae cnabkui BipyniumaHuin ecekt
2 Hbtokacna 10°g SPF kyneTypa ki 30 05 Mae BipyniuuaHui edoekt
30 1,0 Mae BipyniuuaHui edoekt
30 0.25 He mae BipyniuuaHoro edekTty
XBopoba 5 . 60 ' Mae BipyniynaHuin edekT
3 ['ambopo 10°lg SPF kyneTypa kni 30 05 Mae BipyniuuaHuii edoekt
30 1,0 Mae ipyniynaHuin ecekT
. 30 He mae BipyniuuaHoro edekty
XBopoba n?pBMHHa KyTibTypa KNITUH 60 025 Mae cnabkuit BipyniumaHuin edekt
4 M 10°1g hibpobnacrtiB KypuHmx — ”
apeka eMBpioHiB 30 05 Mae BipyniuuaHui edekt
30 1,0 Mae BipyniuuaHuin edoekt

3a pesynbTaTamu NpoBefeHUX LOCHiMKeHb BCTaHOBMe-
HO, LU0 Ae3iHdbikytoumi 3aci6 «KoHTaBip» y koHueHTpayii 0,25 %
npu ekcnoauuii 60 XBUAKH NPOSIBNSE BipyNiLWMAHY Ail0 CTOCOBHO
30yaHuKy xBopobu TeweHa. [lesiHeKTaHT NposiBNsE iHaKTU-
BYKOYY aKTUBHICTb Npu ekcnoauuii 30 XBUIMH B KOHLEHTpaLi
0,5 % BigHocHO xBopobu Hbtokacna; xBopobu ambopo Ta
xBopobu Mapeka.

06roBopeHHs.

Y pasi cnanaxy iHeKuiiiHuX XBopob TBapuH HeobXigHO
npaBumbHO BMBpPaTW TN OesiHdikyoyoro 3acoby i 3axoam, ski
BUKOPUCTOBYIOTLCS MPK OUMLLEHHI 3apaxeHux depm. Ons no-
BCAKOEHHOTO BMKOPUCTAHHSA B nporpamax Giobesneku Ha piBHi
epmn  BMPOOHWMKM MOBMHHI  BPaxOBYBATW OCHOBHI PU3MKN,
BpaxoByBaTW TUM MOBEPXHi 4Ns OesiHekyji i ymoBM, B SKuX
Oyne BMKOPUCTOBYBATUCA [Ae3iHdDikytoumir 3acib. Takox Baxnu-
BOIO € iH(pOpMaLLisi PO aKTUBHICTb [e3iHdeKTaHTy Npu HasiBHO-
CTi OpraHivyHUX 3anuLLKiB, HEOOXigHWMIA Yac KOHTaKTY, Npo Te, sKi
MikpoBu HagilHo 3HuwytoTbeA (Szott & Friese, 2021).

B panin poboti 6yB mpotecToBaHuii y nabopaTopHuX
ymMoBax [e3iHcpikytounit 3acié «KoHTaBip» 3 pisHUMM LITamMamMu
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MikpoopraHiamis (Tishyn et al., 2016). 3a pesynbTatamu excne-
PUMEHTIB BCTAHOBMNEHO, L0 3acif fesiHdikytouni «KoHTaBip» y
koHueHTpayii 0,1 % nposense 6akTepuumMaHy akTMBHICTb CTO-
coBHo S. aureus 209-P, Salmonela Cholerasuis, Streptococcus
faecium, Clostridium perfringens, Klebsiella spp., npu ekcnoau-
uii 60 xBunuH, a i3 Enretobacter spp. npn 30 XBUNUHAX KOHTaK-
TyBaHHsI. AHTUMIKPOOHI BMacTUBOCTI A€3iH(EKTAHT NPOSIBNISE B
koHueHTpauii 0,25 ta 0,5 % crocoBHo S. aureus 209-P,
Salmonela Cholerasuis, Streptococcus faecium,
Clostridium perfringens, Klebsiella spp., Enretobacter spp. npu
ekcoauuii 30 xBunuH. BaktepuumpHa fis 3acoby «KoHTasip»
cunbHiwWa 3a b6aktepuuyuaHy gito kapbonosoi kucnotn B 131,5
pasu. B npucyTHOCTI BUCOKOMONeKynsipHoro Ginka 6aktepuuyna-
Ha fist 3acoby «KoHTaBip» 3HmxyeTbes B 1,61 pasm.

Mpn BU3HaYeHHi GakTepuumaHoi eEKTUBHOCTI Ae3iH-
tektanTy (Shkromada et al., 2019) Ha pi3Hux noBepxHsx (6e-
TOH, MNACTUK, Kaxenb Ta MeTan) 6yno BCTAaHOBMEHO, WO Ae3iH-
tbektaHT «KoHTaBip» nposiBnsie 6akTepuunaHi  BNacTUBOCTI
yepe3 10 xBunuH exkcnosuuii y koHueHTpauii 0,25 % Ha nosepx-
Hi meTany, nnactTuky Ta kaxenw. Ha HeoaHOpigHIN noBepxHi
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GeToHy AesiHdekTaHT 3HuLLYye konoHii E. coli uepes 60 xunuH
ekcnoauuji.

[ocnigxeHHs BipyniuuaHoi gji 3acoby «KoHTaBip» cy-
CMeHsinHMM MeToaoM npoBogunu BigHocHo [HK- ta PHK-
MICTKMX BipyciB. BcTaHOBREHO, WO «KoHTaBip» Y KOHLeHTpaLji
0,25 % npm excnosuyii 30 XBUMKMH NPOSIBASE BIpYMiLMAHY Lito
cTocoBHo binbLocTi AHK-micTkux Bipycis, B koHueHTpauii 0,5 %
3acib «Kontasip» gie BigHocHo PHK-micTkux Bipycis (Tishyn et
al., 2016).

3a pesynbTatam NpOBELEHOTO EKCMEPUMEHTY MOXHA
3p0BKUT BUCHOBOK, WO AN NPOMiNakTMYHOI Ta BUMYLLEHOI
AesiHdekuii npu GakTepianbHWX HPEKLUisX cinbcbkorocnoaap-
CbKWUX TBapWH pekomeHayeTbes BukopuctoByBati 0,25 -0,5 %
po3unH AesiHdektaHTy «KoHTaBip» 3 pospaxyHky 0,15-0,25 n
po6040ro po3umHy Ha 1 M2 nnowyi npy excnoauii 30 XBumnuH.

[Tepcnekmuga nodanbwio2o AOCTIOKEHHS: NPOBEAEHHS
Ae3iHdikyto4oi akTuBHOCTI 3acoby «KoHTaBip» y BUPOBHWYMX
YMOBaXx.

BucHoBku:

1. 3a pesynbTaTamu EKCMEepUMEHTIB BCTAHOBIEHO, LLO
3aci6 gesiHgikytounin «KoHTaip» y koHueHTpauii 0,1 % npose-
nse GakTepuuMaHy akTMBHICTb CTOCcOBHO S. aureus 209-P,

Salmonela Cholerasuis, Streptococcus faecium,
Clostridium  perfringens, Klebsiella spp., npu ekcnosuii 60
XBUNWH, a i3 Enretobacter spp. npu 30 XBUNMHAX KOHTAKTyBaH-
HSI. AHTUMIKPOGHI BNacTMBOCTI 4e3iH(eKTaHT NpOsIBNSE B KOH-
ueHtpauiji 0,25 Ta 0,5 % ctocoBHo S. aureus 209-P, Salmonela
Cholerasuis, Streptococcus faecium, Clostridium perfringens,
Klebsiella spp., Enretobacter spp. npu excoauuii 30 XBANKH.

2. baktepuumaHa pis 3acoby «KoHTaBip» CunbHiwa 3a
OakTepuumMaHy aito kapbonosoi kucnotu B 131,5 pasun. B npucy-
THOCTI BUCOKOMONeKynsipHoro Binka GaktepuumaHa pis 3acoby
«KoHTaBip» 3HMKyeTbCS B 1,61 pasm.

3. BcraHoBneHo, wo aesiHdekTaHT «KoHTaBip» nposie-
nse G6aktepuumaHi BnactneocTi yepes 10 XBUNWH ekcrnosuuii y
koHUeHTpawii 0,25 % Ha noBepxHi MeTany, NNacTuky Ta Kaxento.
Ha HeopaHopigHin noBepxHi OETOHY Ae3iHDEKTAHT 3HULLYE KOMo-
Hii E. coli yepe3 60 XBUIMH ekcnoauuii.

4. 3a pesynbTaTamu NPOBEAEHNX LOCMIMKEHb BUYBIE-
HO, LU0 AesiHdikytouni 3acib «KoHTasip» y koHueHTpavii 0,25 %
npu ekcnoauuii 60 XBUAMH NPOSBNSE BIpYNiLMAHY Ail0 CTOCOBHO
30yaHuKy xBopobu TelweHaTa; nmpu ekcnoauuii 30 XBUnuH B
koHueHTpauii 0,5 % BigHocHO xBopobu Hblokacna; xBopobu
ambopo Ta xBopobu Mapeka.
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Preclinical studies of disinfective properties of «Kontavir»

One of the unsolved problems for sanitation and hygiene in veterinary medicine is the emergence of resistance in
microorganisms to certain groups of disinfectants that are constantly used. Therefore, there is a need to create new comprehensive
disinfectants. The aim of the work was to conduct preclinical studies of the disinfectant properties of «Kontavir». The research was
conducted in the educational and scientific laboratory «Veterinary Pharmacy» of Sumy National Agrarian University.

Bactericidal dilution and phenolic coefficient of «Kontavir» disinfectant were determined. The experiment began with the
preparation of a solution of «Kontaviry disinfectant and cultures of microorganisms E. coli and S. aureus. It was found that the
bactericidal action of «Kontavir» is 131,5 times stronger than the bactericidal action of Carbolic Acid. In the presence of high
molecular weight protein bactericidal action of «Kontavir» is reduced by 1,61 times.

The effectiveness of «Kontaviry disinfectant was determined on test objects: concrete, plastic, tile and metal. Determination
of the quality of the disinfection was performed after 10, 40 and 60 minutes. It has been proven that the «Kontavir» disinfectant
exhibits bactericidal properties after 10 minutes of exposure at a concentration of 0,25% on the surface of metal, plastic and tile. On
an inhomogeneous concrete surface, the disinfectant destroys E. coli colonies after 60 minutes of exposure.

The bactericidal activity of «Kontaviry disinfectant was also studied by the suspension method against enterobacteria, gram-
positive cocci, gram-negative rods and bacilli. The 0,1% concentration of «Kontaviry disinfectant exhibits bactericidal activity against
S. aureus 209-P, Salmonela Cholerasuis, Streptococcus faecium, Clostridium perfringens, Klebsiella spp. at 60 minutes of exposure,
and as regarding Enretobacter spp. at 30 minutes of exposure. In concentrations of 0,25 and 0,5% the disinfectant exhibits
antimicrobial properties against S. aureus 209-P, Salmonela Cholerasuis, Streptococcus faecium, Clostridium perfringens, Klebsiella
spp., Enretobacter spp. at 30 minutes of exposure.

Studies of the virucidal action of «Kontaviry by suspension method were performed against DNA and RNA-containing
viruses. It was found that a 0,25% concentration of «Kontavir» at 30 minutes exposure has a virucidal effect on the causative agent
of transmissible gastroenteritis of pigs; at 60 minutes exposure has a virucidal effect on Aujeszky's disease; parainfluenza-3 cattle
and viral diarrhea of cattle. A 0,25% concentration of «Kontavir» at 60 minutes exposure has a virucidal effect on the pathogen of
Teshen's disease; a 0,5% concentration at an exposure of 30 minutes has a virucidal effect on the pathogens of Newcastle's,
Gamboro's and Marek's diseases.

Key words: Phenol coefficient, Protein index, bactericidal activity, test objects, virucidal activity.
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CWPOBATKA KOPOBOI KPOBI MOEHAHO 3 AKTOBEIHOM 3A KOPEKL|Ii BIOTBOPHOI ®YHKLII KOPIB.

BoHpapeHko IpuHa BikTopiBHa
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HocnidxeHHamu 0ogedeHa porb cupogamku kopdogoi Kpogi ma npenapamy «AkmogeziH» 8 npouyecax 8iOHO8/IEHHsT nocm-
MopbidHo20 eHAomempis 3a paxyHOK emicmy penpolyKmuBHUX 20PMOHI8, UUMOKIHIG, npochepmeHmig, hepmeHmis, peyenmopis,
adanmozeHis, thakmopig pocmy, iMyHOpe2ynaMOpHUX azeHmie, mpaHcnopmHux Binkie ma iHWUX MYybmUNOMEHMHUX KOMNOHEH-
mig. BuweszadaHul ecpekm 8id 3acmocysaHHs KpiOKOHCEP8o8aHOI cupogamku kopdogoi kposi docseaembcs U npu mpuganomy ii
36epieanHi: -18-20-C, ockinbku HU3bka memnepamypa 3abeaneyye 36epexeHHs 6ionoaidHo-akmueHUX CNOMyK 8 HAMUBHOMY CMaHi
Ui ¢isionoeiyHuX CnieiOHOWEHHSIX.

Locnidxero dito cupogamku kopdoeoi kposi ma npenapamy «AkmogeaiH» Ha npouec pemodynsiyii MOPEO-byHKUIOHATBHUX
grnacmugocmel eHdomempito 3a nocmmopbidHO020 cmaHy 3a paxyHoK HellpompogbiyHo20 eniusy, Modynayii ma kopekyii npoyecig
HeoaHziozeHe3y U iHeibysaHHi mKkaHUH eHAomempito. Pe3ynbmamu OocnidxeHp nokasanu, wo 0ocmogipHo MeHwo Ha 14,4 %
(p<0,001) nopigHsHO 3 noka3HUKOM 2pynu meapuH de npenapamu He gsodunuch, byna Kinbkicmb OHi8 8i0 Kopekuii 8idmeopHoi
yHKuii 0o nposigy cmadii 36ydxerHs npu 3acmocysanHi 10 mn. cuposamku KK 3 akmoseeiHom (3,86+0,36 ma 14,38+2,1, eidno-
8i0Ho). Kinbkicmb Kopig wo omesnunucs nicis 3acmocysanHi 10 mn. cupogamku KK n/w 3 akmogeziHom 10mn (400 me) 8/m (93,75%)

6yna 6inbwot Ha 53.3% nopigHsaHO 3 meapuHamu e 04iKysagcs CNOHMaHHUL NPosie OXomu.

Takum yuHoM, 3acmocyeaHHs cupogamku Kopdogoi kposi ma noedHaHe 3acmocysanHs cuposamku KK i npenapamy «Ak-
moseaiH» 00360s15i€ 8iI0HOBUMU MOPONIoeiYHy cmpykmypy eHdomempis ma 8idHogumu banaHc Mix ghakmopamu akmusamopamu
ma iHeibimopamu aHeiozeHesy, wo 0bymossToe onmumassHi ymogu 075 hopMysaHHs MamepUHCLKOI YacCmuHU niayeHmu.

Knroyoei cnoea: koposu, cuposamka Kopdosoi Kposi, akmogeaiH, KopeKuisi 8i0mMeopHOI GhyHKU.

DOI: https://doi.org/10.32845/bsnau.vet.2020.4.6

Beryn.

Kopekuis penpoaykTMBHOI (PYHKLi Benmkoi poratoi Xy-
B00V NuLaThCs NPOBIeMHUM NUTaHHSAM | Mae BENWKMIA NpakTy-
YHUI | HayKoBWiA iHTEepec. Matoun BUCOKMIA FTeHETUYHUIA NOTEHLY-
an, BiTBOPHA 34AaTHICTb KOPIB NMULWATLCS HWU3bKOK. Yepes ue
3HWXKYETBCA PiBEHb MOMIOYHOI MPOAYKTUBHOCTI, CKOPOYYETbCS
TEPMIH roCrnofapCbKOro BUKOPUCTaHHS TBApUH, M NOTipLUYETHLCS
peHTabenbHiCTb ranysi B Linomy. HaykoBLi CTBEPAXYHOTb, WO
MOKa3HMKW BiOTBOPHOI 34aTHOCTi 06YMOBIEHI NepeBaxHO ak-
TOpPaMM 30BHILUHBOTO CepefoBULia 1 MaloTb HU3bKWA piBEHb
ycnapKyBaHHs, TOMy METOAM Kopekuii Ta cTumynsuii 6asyioTbes
Ha IPYHTOBHOMY BMBYEHHI (Di3ioNOriYH1X MOXNMBOCTEN BifTBO-
pHoi 3aaTHocTi kopis. (Morotti F, 2014; Berry D.P. 2014)

Ha nokasHukm peHTabenbHOCTi MOMOYHOTO CKOTapcTBa
TaKOX BMMMBAKOTL | CTPOKU BUKOPUCTAHHA TBapuH. TpuBana
eKkcnnyartawis No3UTUBHO BMUBAE Ha NPOAYKTUBHICTb Ta BifLU-
kogyBaHHs 3aTpat. Paxisui BNeBHEHi, WO Bif KOPOBM HEODXigHO
OTPUMYBATW NPOLYKLiO NPOTArOM M'ATU-LUECTU naKTawjil, ocki-
NbKX MaKCUManbHi cepeHbOPIYHI HaZoi (ikcyoTb came npoTs-
rom Loro nepiogy (Forde N, 2011).

UncenbHi JOCNigKEHHS CBigyaTh, WO BIACOTOK Hemnig-
HOCTi NULLAETLCS BUCOKAM Yepe3 MOPYLUEHHS YTPUMaHHS, rogi-
BNi, HEJOTPUMAHHS MPaBUN TEXHIKW LUTYYHOTO OCIMEHIHHS,
xBopob cTaTeBMx opraHiB. HeraTueHuiA BNNMB abioTUYHNX dhak-
TOPIB Ha BIATBOPHY 34aTHICTb MOCUMIOETLCS BiACYTHICTIO MOLLO-
Hy Ta MOPYLUEHHSM pexumy ekcnnyaTauii TBapuH. Lle B cBot
yepry, obymMOBMIOE PO3BMTOK MATONOrii BariTHOCTI, POAIB, Ta
nicrspoaoBoro nepiogy, # 3Ha4yHO MOripLLye iHOEKC OCIMEHIHHS
(Forde N, Beltman ME, Lonergan P, Diskin M, Roche JF, Crowe
MA. 2010, Mulligan FJ, O'Grady L, Rice DA, Doherty ML. 2006.)

BionoriyHa ocobnmBiCTb OpraHiamy, fae 3mory yTpumaTty
kopiB B 6yab-sIKy MOroAy He B KamiTanbHUX NPUMILLEHHSIX, a mig,
HaBiCaMmu NONereHoro TUny Ha rnmbokii nigctunyi. JoBegeHo

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

L0 KOpoBaM MOTPIOHO nexaTy no ABaHAfUATb FOAMH LLOAHS.
NexaHHs HeobXigHe ANs XKyBaHHS XKyKW, MONINWEHHS cekpeLii
MOIIOKa, 3HATTS HABaHTaXeHHs Ha KiHLiBKM i OpraHiaM KOpoBM B
uinomy (Mulligan FJ, 2006).

[nsa KopiB MaTOYHOrO NOroriB’s 3aCTOCOBYIOTb NPUB'A3-
Hy 11 6e3npuB'asHy cuctemmn yTpumaHHs. MNpus'asHe yTpuMaHHs
XapakTepuayeTbCs TUM, LLIO KOPOBM BigMOYNBAIOTL | XapyyHTbCs
y CTidnax Ha npue'asi. KoxHa TBapwHa Mae iHAMBILyarnbHY
rofiBHULI0 1 HanyBarky. [losTb KOpiB TakOX Y CTiANax Ha npue'-
53i, abo B JOINbHMX 3anax. 3a NpUB'A3HOTO YTPUMAHHSA € MOX-
NUBICTb PETEeNbHO HOPMYBATK TOAIBMIO, PO3JOKBATU KOpIB,
crocTepirat 3a NPOsIBOM OXOTW Ta CTaHOM 340POB'A, Aornsga-
TV KOHKPETHY TBApUHY 3 ypaxyBaHHAM iHAMBigyanbHUX 0cobmnu-
BocTen (Diskin MG, 2012).

o Heponikis MOXHa BigHeCTW (mopiBHsHO 3 Oes-
npuB'a3HAM) GinblUi 3aTpaTh npaui Ha po3gaBaHHA KOPMIB,
BOiHHS, BUOANEHHS THOK0 Ta Ha HagaHHs mMoujoHy. INpu Hegoc-
KoHanii BeHTUNALii Ta kaHanisaLii, NpyUB'A3HE YTPUMaHHS 3ymMo-
BMIOE NiABMLLEHY BOMOTCTb MOBITPSA, HALAMMLIOK BYrNEKUCHOTH
Ta amiaky. Takox TeXHONOris NPUB'A3HOr0 YTPUMaHHS He Biano-
Bigae NpupoaHiM noTpebam KopiB LIOZO PyXy Ta CMiNKyBaHHS 3
iHWWMW TBapWMHaMK B cTafi. HeJoOTpUMYKOTL TBApUHM 1 iHCO-
nAuito, HeobxigHy AN yTBOPeHHs B opraHiami BitamiHy D. Bce
Lie MOXe HeraTMBHO BMNWBATW HA MOKa3HWKM 3annigHIOBAHOCTI.
(Diskin MG, 2012).

BulueBkasaHe, B KOMNNEKCi 3 NOCUNEHUM NPOSBOM NaK-
TauiHoi gomiHaHTK, 06ymoBIioe TpuBane Ge3nnigas, OCKinNbKu
BiTBOPHA 3[ATHICTb Ta MONOYHA NPOAYKTUBHICTb KOpENnsLinHO
3anexHi (Opsomer G, 2000; Diskin MG, 2012).

HaykoBUi HaronowykTb, L0 MNOAOBXKEHHS CepBic-
nepiogy (onTUManbHUIA nokasHuk - 60 4i6), HeraTMBHO BRMBae
Ha Bi[ITBOPEHHS NOTONIB'A, OCKINbKY 36inbLUYE BiACOTOK SI0BOC-
Ti. Y BMCOKOMPOAYKTMBHMX TBapuH 3 Hagoem 6000 i Ginblue kr
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MOIOKa 3a nakTaLito, BariTHICTb HacTae nuie nicns 3-4 6e3pe-
3ynbTaTHKX ociMeHiHb (Opsomer G, 2000; Leroy JLMR, 2008).

Okpim TOrO, TpMBANUiA cepaic-nepiog HeraTMBHO BNMM-
BAE Ha KinbKicHi Ta AKicHi nokasHuku monoka. Hacnigkamu 306i-
NblueHHs cepBic-nepioay (6inblie 40 gib), € 3HKEHHS MAcoBOi
JOMi XWpYy Ta 3MEHLUEHHs KiflbKOCTi MOMOKa 3a nakTauito
(LeBlanc S. 2010). Tpusanuit cepsic-nepiog 3yMOBIOE NOAO0B-
XEHHSI MDKOTENBHOrO, Ta MPOBOKYE camo3anyck kopis 3a 3-4
micsiui go otenenHs (LeBlanc S. 2010; Garnswortthy PC, 2008).

dizionoriyHi 3MiHU CTPYKTYPHUX KOMMOHEHTIB €HAOMET-
pis npotarom cTagii 30ymKeHHs, € HeoOXioHO CKITagoBOI0
3annigHeHHs, Togi sk noctMopbigHi naTomMopdonoriuHi 3miHu,
WO BUHMKAKOTL NpU poanagax TPOdiuHMX Ta MeTabomniuHMx
(PYHKLi eHOoMeTpis, YHEMOXNMBIOWTL (i3ioNorivHMi nepebir
BariTHOCTi, 4Yepe3 NOPYLIEHHS CTPYKTYpHOi nepebynoBn Ta
HEMOBHOLIHHICTb CEKPEeTOPHOI TpaHcopMalLii CKnagoBux KoM-
noHeHTiB COMK (Diskin MG, 2012). HaykoBLi CTBEpAXYIOTb, LU0
cupoBatka KK e edpektusHum 3acobom ans ctumynsuii 1 pery-
nAuii npouecis nponicdepadii, AMdepeHLiloBaHHs Ta A03piBaHHS
eniTenianbHUX KNiTWH, HopManisawii iMyHOMOMYHMX peaKwii
opraHiamy. Okpim Toro cupoBaTka KK ctumyntoe penapalito,
BOMOZiE NPOTM3ananbHOK aHTUOKCMAAHTHOK, afanToreHHoW,
AHTUMINOKCUMYHOK, aHabonivyHol Ta GakTepiocTaTUYHOK A€o,
MOB'SI3aHO0 3 TakuM aHTWbakTepianbHum aktopom sk 1gG,
nisoynmmta komnnemeHT (LeBlanc S. 2010). Cuposatka kopao-
BOi KpOBi MICTUTb CreuumdiyHi nnaueHTapHi Oinku, ropMoHwm,
(hakTopn poCTy, LIMTOKIHK, reMOnoeTnyHi hakTopu, iHTEpnenki-
HW, IMyHOMOAYNSTOPYW OnicigHMX nenTugis Ta epmenTiB. Joc-
nigHvkm cTBepaxytoTh, WwWo CKK npuckoptoe sracaHHs 3ananb-
HOrO MpoLecy Ta pereHepawito crn3oBoi 0B0MOHKK 1 MOBHICTIO
BIOHOBIHOE iT MOPO-ChyHKLiOHAMNbHI BNACTUBOCTI, Ha L0 BKa3ye
HopManisaLis akTUBHOCTI NyxHoOi ocdartasn nepudepinHoi
kposi (Garnswortthy PC, 2008). MpoTe faHi, Wofo BUKOPUCTaH-
HS Npenapartis KOPAOBOI KPOBi 3 METOK CTUMYNALLT Ta KOPEeKLi
BiATBOPHOI (pyHKLUii KoOpiB, BiACYTHI. Tomy mowyk Ta anpobayis
Cy4acHUX MeTOAIB KOpeKLil Ta CTUMYNALT BIATBOPHOI (hyHKLIT €
HacylHUM NuUTaHHAM. 3acTocyBaHHs «AkToeriHy» Ta (CKK),
MOBMHHO, Ha Haly [ymKy, BIOHOBWUTW dpisionoriyni npolecu
CTPYKTYpHO-MOpdonoriyHoi nepebyaosn nocTMop6igHoOro eH-
JOMETPI.

Omxe, 6e3nepeyHo akTyanbHUM 3aBAAHHAM € [OCHi-
[KeHHs! | 3acTocyBaHHs cuposaTku KK nopiHSIHO Ta noegHaHo
3 aKTOBETHOM 3 BULLEBKA3aHOK METOI0.

AHani3 0OCHOBHUX JoChigXeHb i mybdnikajin.

Mig yac cragii 3BymkeHHs, CTPYKTypHO-MOpAONoriyHa
nepebynoBa eHOOMETpio YiTKO PErynieTbCs 30BHIWHIMM Ta
BHYTPILLHIMM CUrHanaMm-noapasHukamu LieHTpansHoi HepBOBOI
CUCTEMM, Came TOMY TpUBAniCTb CepBic-nepiody NiAKOHTPONbHa
YTPUMaHHIO, TOAIBMI, MOMOYHIA NPOAYKTUBHOCTI, i CTUMYMIOKO-
YoMy BMMBY 3ac006aM OpPraHiyHOro MOXOMKEHHS, [0 SKMX Ha-
nexuTb npenapaT «AKTOBEriH» Ta CUMpOBAaTka KOPAOBOI KPOBI
(Krohn CC, 1992; Garnswortthy PC, 2008).

YNpoQoBxX OCTaHHIX POKIB yBara HaykoBLiB NpukyTa Ao
cupoBaTku kopaosoi kposi (CKK), ockinbku BOHa HanexuTb o
3acobiB OpraHiyHoOro MOXOMKEHHS, nerko i besneyHo oTpumy-
€TbCH, AOCTYMHA ANS HEranHoOro BUKOPUCTaHHS HaBITb B KPIOKO-
HCEpPBOBAHOMY CTaHi, Mae NOPIBHAHO HU3bKY BipOrigHICTb poO3-
BMTKYy roCTpOi ab0 XPOHIYHOI peakLii «TpaHChnaHTaT npoTu
xassiiHay». [loBeaeHa edekTuaHicTb cuposaTtku KK npu komnne-
KCHOMY niKyBaHHi TBapWH 3 XPOHIYHUM EHOOMETPUTOM, B pe-
3ynbTaTi  sKkoi  BigOyBaeTbcA  peabinitauis  CTPYKTYpHO-
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(pyHKLiOHaNbHOTO CTaHy Ccnnu3oBoi 0bonoHku Matku (Hernandez-
Mendo O, 2007).

CKK ta «AkTOBEriH» BOMOZitoTb BIOCTUMYIIOYOK JiEto,
OCKirNbKW MICTATb MikpOenieMeHTH Ta 6ionoriYHO akTUBHI KOMMNO-
HEHTW, LU0 BMAMBAIOTb HA KaTaniTW4YHUIA LEHTP YCiX BigOMMX
HenponenTuaiB, siki HeOOXiaHI AN CUHTE3y KNMITMHHUX NENnTUAIB.
Mig BNnMBOM «AKTOBEriHY» KNiTUHM PI3HOrO MOXOXeHHs 36i-
MNbLUYIOTb CMOXWBAHHS MIOKO3M Ta NPULLIBMALLYIOTL YTURi3aLlil0
KUCHIO, WO aKTMBYE BHYTPILUHBOKMITUHHI eHepreTuyHi npoecu
HeoOXxigHi Mg 4ac CTpYKTypHO-MopdonoriyHoi  nepebynosm
nocTmMopbigHoro eHpomeTpito. Takox «AKTOBEriH» BMIMBaE Ha
BIHOBNEHHS KaninApHOI CITKX MOLUKOKEHOI TKAHWHW, aKTUBYE
€puTponoe3 Ta TPaHCMOpTHY (yHKLito epuTpoumTia (Andersson
M, 1984).

KopnoBoto (mnaueHTapHo, NynoBMHHOW, (eTanbHOM)
Ha3WBaloTb KPOB, KA NULIAETLCS B CyAWHAX NnaLeHTy Ta nyno-
BMHW Bigpa3y nicns BUBEOEHHS HOBOHAPOMKEHOTO 3 MaTepWH-
cbkoro opratismy. ®aktnyHo KK ue cknapoBa YacTWHa KpoOBi
nnoga. Jlikapi iMeHytoTb NynoBUHHY KPOB PigKM 30110TOM, BYEHI
— HanbinbLUIoK icTopieto ycnixy B cdepi KNITMHHMX TEXHOMOrIN
(Willms WD, 2002).

KK — cTBOpIOE BHYTPILLHE CEpeaoBHLLE NIoAa L0 aKTK-
BHO PO3BMBAETLCSH, 3abe3neyyloun TpaHenopT BionoriyHo akTh-
BHMX PEYOBMH MNALEHTU Ta peTanbHUX TKaHWH, KOTPi B CBOI
Yepry 06yMOBIOIOTb PICT Ta AUdEPEHLitoBaHHS KNITUH 3apoaka
i perynsuito metaboniamy. 3aBasikn MOXNUBOCTI peanisoByBaTy
B OpraHiami peuunieHTa BCi NpuTamaHHi iM BnactuBocTi (nponi-
thepauis Ta AudepeHLitoBaHHs), kniTuH KK BUKOpUCTOBYHOTH
SK TMMYacoBMA | JOBrOTPMBANUI (B 3aneXHOCT Bid CTyneHio
CyMicHOCTi) TpaHcnnaHTaT. MeTa BUKOPUCTaHHS TUMYacOBWX
TpaHCNNaHTATIB - KOPEKLis NpoLeciB reMonoesy Ta iMyHonoesy,
CTUMYNALIA  haKTOpiB HECMeLUdIUHOro IMYHITETY, aKTuBaLlis
pobOTKM OpraHiB i cUCTEM ski 3a6€3neUytoTb NOCTINHICTL rOMEoC-
Tasy. KK mictuTb 0-hetonpoTi, a2-mikpornobyniH depTunsHo-
cti, TpodpobnacTnyHuin B1-rnikonpoTei, acouinoBaHuin 3 BariT-
HICTIO 02-rNiKoNpoTeiH, YypOMOAYNiH, XOPIOHIYHWIA FTOHAZOTPOMIH,
nnavleHTapHWUiA nakToreH, nporectepoH Ta iH. (Willms WD, 2002;
Andersson M, 1984).

HaykoBui cTBepmxyioTh, Wo KK Mae nigsuiLeHuit piBeHb
PeYoBUH Siki BepyTh y4acTb B pOBOTi aHTUOKCUAAHTHOT CUCTEMM:
KapoTMHOIAiB, ackopbiHOBOI KMCNOTH, TokodbeponiB Ta iH. Came
Le obymoBntoe nigBuLLeHHs peaucteHTHocTi nnasmm KK go Cu2
Ta iHOYKOBaHOrO nepekucHoro okucreHHs ninigis. KK mictutb
MigBULLEHWIA CKag MIKpOEneMmeHTiB, ki 6epyTb y4acTb B pi3HO-
MaHITHUX MpoLecax KMiTMHHOrO MeTaboniamy: kanito, KanbLito,
marHito, pocgopy, 3anisa.

KinbkicTb Hikerio, xnopy, LuHky B KK Maitxe He Bigpis-
HSIETLCA Bif KINbKOCTI LIMX eNeMEHTIB B KPOBi JOPOCNOro opraHi-
amy. Cepen HU3bKOMOSEKYNSIPHUX PEYOBUH Oynn BUSIBNEHI
rMioKo3a, NaKTaT, KpeaTuH, MmigsuLeHuin piseHb BetaiHy (Willms
WD, 2002).

[o TenepilLHbOro Yacy B HaYKOBIi Ta KMiHIYHIA NpaKTuL
€ AocTatHbo iHchopmauii woao Bnnusy KK sk Ha okpemi opraHu,
CUCTEMW Ta KMITWHHI KynbTypW, TaKk i Ha OpraHisM B LinoMy.
PospobneHa Benuka KinbKicTb GiOreHHUX CTUMYNATOPIB Ha
ocHoBi KK, ocKinbku MynoBWHHA KPOB Mae B CBOEMY CKNapi
30anaHcoBaHuii KOMNneKe 6ionoriYHO aKTUBHMX PEYOBMUH, SIKi
OepyTb yyacTb B iHAYKLii, penpecii, 3BOPOTHIi iHrMBiLi pisHMX
(pepMeHTIB OpraHiB i TKaHWH peLmnieHTa, 3aBasaK/ YOMY MOXIN-
BWI BNMMB Ha MeTabomi3M He Tifbku XBOPOro opraHiamy, a it Ha
opraHiam 6e3 BupaxeHoi natonorii (Irina Bondarenko, Andrei
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Lazorenko, ,2019).

Takox KK pisHUTbCA 3 KPOB'KO JOPOCNOr0 OpraHiaMy 3a
PEonoriYHNMN Ta iIMyHOMNOTIYHUMM XapaKTEPUCTUKaMM, NOKa3HN-
Kamu koarynsuii, Ta nepeHoCy KUCHIO, L0 J03BONSE BUKOPUCTO-
BYBaTW (heTasbHi epuTPOLMTY 3a TKKMX POPM remMoppariyHoro
LLIOKY, SIKUIA CYNPOBOMKYETHCA BTOPUHHOKO TKAHUHHOIO FNOKCIE0
(Irina Bondarenko, Andrei Lazorenko, ,2019 Burow E, 2011).

Eputpountn KK MatoTh nigBuLLEHi TpaHCNOPTHI Ta iMyH-
Hi BMAcTMBOCTI N MICTATb BENMKY KiNbKiCTb (PeTanbHOro remMo-
rnobiHy 3barayeHoro kucHem. Came yepe3 ue, eputpoumnTi KK
CMPOMOXHI [OBrOTPUBaIMiA Yac (yHKLiOHYBaTU B KPOB'SHOMY
pycni nicns TpaHcysii (Irina Bondarenko, Andrei Lazorenko,
,2019; Keil NM, 2006).

Nimcpouutn KK BonogitoTe cnewLmiyHo0 iMyHOpeakTus-
HicTI0, 60 Ha NMOBEPXHi TPETUHW OCTaHHIX, TaK 3BaHUX «HYIbO-
BUX NiMGOLMTIBY, BiACYTHI Mapkepu 40 Oyab-Skux iMyHOKOMNE-
TEHTHUX KMITWH, PeLTa He MaKTb PeLenTopiB 4O iHTEepPnenkKiHy-
2 (Ostojic-Andri¢ D, 2011; Irina Bondarenko, Andrei Lazorenko,
,2019).

KK 3barauyeHa Heapinumm CTOBOYpPOBUMMW KNiTUHAMK —
nonepeaHuKamu, siki He CpUIMatoTbCs 4OHOPOM SK YY)XOPiaHi i
He noTpebyloTb iHAMBIAyanbHOro Niabopy, NOPIBHAHO i3 peakLyi-
€10 opraHiamy nig yac nepenueanHs kposi (Keil NM, 2006; Irina
Bondarenko, Andrei Lazorenko, ,2019).

Cuposatka KK — yHikanbHe bionoriyHe cepefoBuiLe, LU0
MICTUTb NpOdepMeHTH, PepMeHTH, peLenTopu, afanToreu,
tbaKkTopn pocTy, iIMyHOPErynaTOpHi areHTW, TPAHCMOPTHI Binku
Ta iH. Lutokinm cuposatkm KK (iHTeprewkiHn, iHTepdepoHm,
KOMOHINOCTUMYMIOKUMIA  (pakTop, aKTOpP HEKPO3y MyXIWH,
TpaHcdopMyloumin hakTop pocTy), NPUMatoTb y4acTb B npoLie-
cax iMyHOEHZOKPUHHOT B3aeMogii MaTepi i nnoga.

Cuposatka KK MiCTUTb i penpogyKTUBHI FOPMOHM: Xopio-
HIYHU TOHAZOTPONMIH, MraLeHTapHUA NakToreH, MPONaKTUH,
XOPIOHNYHUIA TIPEOTPOMNHUIA Ta afPEHOKOPTIKOTPOMHUIA TOPMOHM,
0-MeNaHOLMTOCTUMYIIOYMIA TOPMOH, Ta CTPYKTYPHI aHanor
HeWponenTuaiB rofoBHOrO MO3Ky (EHAOPMIHM Ta eHkedaniHu)
(Oikonomopoulos A, 2015; Irina Bondarenko, Andrei Lazorenko,
,2019).

HaykoBLi CTBepXyloTb LU0 KOHLEHTpaLjis BULLEBKa3a-
HWX ropMoHiB cupoBaTki KK 3HayHo Ginblua 3a NoKasHWKM KpoBi
HeBariTHOTO JOPOCHOro OpraHiamy, OCKinbKi 3abe3neyye rHyyky
perynsLito XUTTEBO BaXNWUBMX NPOLECIB NiJ Yac nepuHaTanbHo-
ro nepiogy. BulesasHayeHe YacTKOBO NOSCHIOE TepaneBTUYHNN
eqhekT Bif 3acTOCYBaHHS MpenapatiB Ha OCHOBI MraLeHTapHOI
KpOBI, B TOMY YMCTIi KpiokoHCepBOBaHOI cupoaTkn KK, ocKinbku
HW3bka TemnepaTypa [03Bonsie 36epertv BionoriYHO-aKTHBHi
CroMnyKkW B HaTUBHOMY CTaHi Ta (hi3ionoriYHnx CniBBigHOLLEHHAX
(Ostoji¢-Andri¢ D, 2011).

Mpyn BMBYEHHI NMPOLIECIB 3aMOPOXYBaHHA Ta 36epiraHHs
cuposatku KK, HaykoBLi 3'acyBanu, L0 3a HU3bKOTEMMNepaTyp-
Horo (-18°C) KoHCepBYBaHHS KiMbKiCHi MOKa3HWKKM BMICTY rop-
MOHIB GiNKOBOTO NOXOKEHHS HE3HAYHO 3HIKYKOTLCS MOPIBHSHO
3 BasoBumK. Takox AOCHIMKEHO BinAaneHui BNNMB Npenaparis
BMrOTOBMEHNX 3 KpiokoHcepBoBaHOi cuposaTtku KK i Ha opraHiam
B LifIOMy, 1 Ha eMOpIOTMYHY Ta TepaToreHHy fito. BctaHoBneHo,
LU0 BULLEBKa3aHi NMpenapaTi He MatoTb HEraTUBHOIO BNAMBY Ha
BIOTBOPHY (byHKUil0 Ta nepebir BariTHOCTI, NpOTE 3HMKYKOTH
nepeg - Ta nocTiMnnaTawiiiHy 3aranbHy emOpioHansHy cmepT-
HICTb.

Ha TenepilHii Yac HaykoBLi BOMOAiOTb MO3UTUBHWM
[OCBIJOM 3aCTOCYBaHHA KpiokoHcepBoBaHoi cupoBaTkm KK 3a

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

NiKyBaHHS XPOHIYHMX 3ananbHUX NPoLEciB (CanbniHriTi, 00¢o-
puTiB, EHOOMETPUTIB, MaHKpeaTWTiB Ta iH.). [loBeaeHo CTilkui
aHanbresylounin Ta NpoTM3ananbHuii eGIekT, BiHOBNEHHS (yH-
KUi# iMyHHOT Ta €HOOKPUHHOI CUCTEM, NOKPALLEHHS MOKA3HMKIB
KITITMHHOTO Ta ryMOpasnbHOro iMyHITETY. 3acTocyBaHHS CUpOBa-
Tkn KK nosnTWBHO BRNMBae Ha npouecu penapaii, 3HUXYe
PU3NK BUHUKHEHHS YCKNagHeHb, 06yMOBNEHX Aielo aHTubioTn-
KB Ta  UMTOCTaTWKIB, CKOpPOYye  TEPMiHW  MiKyBaHHS
(Oikonomopoulos A, 2015; Ostojié-Andri¢ D, 2011).

Mnasma KK Takox yHikanbHa, ockinbku 36arayeHa Benu-
KO KiNbKICTHO BiTaMiHiB, MIKPOENEMEHTIB, Pi3HOMaHITHWX BifkiB,
FOPMOHIB, HEMpONenTUAiB Ta iHWKUX HU3bKOMOMEKYNSAPHUX
3'efHaHb, BIiACYTHIX B Kposi fopocnoro opraHismy (Ostojic-
Andri¢ D, 2011; Keil NM, 2006;).

YHikanbHum € i Te, wo nnasma KK mictub GinbLu Hix 60
cneundivHMX nnaueHTapHux GinkiB, ski BUKOHYIOTb ponb ep-
MEHTIB, TOPMOHIB, afanToreHis, peLenTopis, (hakTopi pocTy,
iMyHOPErynsTOpHUX areHTiB, i HacW4YeHa BEMUKOK KiNbKICTIo
nenTuaiB - CTPYKTYPHWX aHanoris HeponentugiB rofoBHOMO
MO3Ky Ta OMioigHWX nenTugiB (eHOopdiHiB Ta eHkedaniHis)
(Stoltz JF, 2015).

HalnowwpeHiwum, Ha gaHuii Yac, € MOXNMBICTb BUKO-
puctoByBatn KK sk anbTepHaTUBHOTO [pkepena reMonoeTMYHUX
CTOBOYPOBWX KMITUH-NONEPESHUKIB, afpKe, HE 3BaXalouu Ha
nigBuLLEHNIA BMICT BaraTbox 6io-Ta iMyHOCTUMYNSTOPIB, OCTaHHI
3HaxoasATbCA B 36anaHCcoBaHiN KOHLEHTpaLi 11 SBNsTL cob6ok
0ioNoriYHO-akKTUBHIUA  KOMMNIEKC, HeOOXiOHWA Anst pO3BUTKY
OpraHiavy Ta Hopmanisauji 06miHy peyvoBMH B pasi BBELEHHS
1I0ro B OpraHiaMm AOpocnoi TBapuHW. BHacnigok BuLieBKkasaHux
BracTuBocTen knituHHoro cknagy, KK ta BurotoneHi 3 Hei
npenapaTi BCe YacTille 3aCTOCOBYKTLCA B KNiHIYHIA NpakTuLi,
npu4oMy BUKOpUCTOBYETbCS K LinbHa KK Tak i i cknagosi (Irina
Bondarenko, Andrei Lazorenko, ,2019; Stoltz JF, 2015).

Mig yac Bubopy mxepena OTPUMaHHS CTOBOYPOBUX Ki-
TUH, nepesary BigaaoTb came KK, ockinbku B LbOMY BUMaAKy
BinCyTHI Oyab-iki MOpanbHO-eTUYHI Npobnemu ii OTPUMAHHS.
MpuBepTae yBary W nerkicTb NpoLeaypy BULINEHHS MOHOHYK-
neapis, Ta Toit ¢akT, WO BMIiCT CTOBOYPOBUX Ta PaHHIX KMiTUH-
nonepesHVKIB He BiAPI3HAETLCA Bif KibKOCTi OCTaHHIX B KICTKO-
BOMY MO3KY, TO4i Sk nponipepaTBHUIA NOTEHLian nepesuLLye
ioro. CToBOYpOBI KMiTMHW 3aCTOCOBYIOTb Y MiKyBaHHI Om3bko
COTHi Pi3HOMaHITHWUX 3aXBOPIOBaHb, 30KPEMA paKy Pi3HOi noka-
nisavji, reHeTUYHO 3yMOBIEHMX XBOpOD, Nnenkoay, imyHoaediLy-
TiB, CEPLEBO-CYANHHNX 3aXBOPIOBaHb, IHCYMbTY, iLUeMii KiHLBOK,
PO3CISHOTO  CKMepo3y, LKPOBOro AiabeTy, uMpo3y neviHkM,
NaHKPEOHEKPO3y, M'A30B01 AMCTPOdil, Bag 30pYy, @ TakOX XPOHi-
YHMX | aBTOIMYHHUX 3aXBOPIOBaHb. Y MYMOBWHHIN KPOBI BUSIBIIEHI
Me3eHxiManbHi CTOBOYpOBI KMiTUHKW, 3 SKuX OyaytoTbCs KiCTKM,
XpAiLj, 3ybu Ta 0cobrmBuiA BUR Tak 3BaHUX MIIOPUNOTEHTHUX
CTOBOYpOBWX KIITUH, SKMX HEMae Oinblue B XXOAHIM TKaHWHI
OpraHi3my ¥ siki MOXHa BUKOPWUCTOBYBATM B TKAHWHHIN iHXeHepii
LN CTBOPEHHS HOBUX OpraHiB Ha 3MiHy XBOPUM. B 0CTaHHi poku
3 NYMOBWHHOI KpOBi BUAINSAIOTL L€ i remanriobnactn (AC133+),
AKi 3aCTOCOBYIOTb Y TKaHWHHIN iHXeHepii knanmaHiB cepus Ta
iMnnaxTiB cyauH (Stoltz JF, 2015).

KK mae yHikanbHuin cybnonynsuinHui cknag nimdoig-
HWUX KIITUH: PEECTPYETLCS KiNbKiCHE NepeBaxaHHs HeaKTUBOBa-
HWX, He3pinux Ta KNiTWH-Cynpecopis, WO YHEMOXNUBIIOE BUHU-
KHEHHsI CTaHy - TpaHCMaHTaT NpoTy rocnoaaps, HasiTb y BUNa-
OKY BUKOPUCTaHHS CTOBDYPOBMX KMITWH MYMOBMHHOI KPOBi 3
HenoBHoto HLA- cymicHicTio. KK Lwnpoko 3actocoByloTb npu

41

Cepist «<BeTepuHapHa MeauumHay, Bunyck 4 (51), 2020



nikyBaHHi pi3HUX BMAIB aHeMmiin. [loBefeHO, L0 3aCTOCYBaHHA
cToBbYpOBYUX KNiTMH KK He 0bMexyeTbes BiHOBNEHHAM CHCTe-
MU KPOBOTBOPEHHS, peakwis opraHiamy HenepeabadysaHa:
MOXIMBE YCYHEHHSI NaTOmNOrii HEPBOBWX KITiTUH, BiAHOBMEHHS
napeHXiM1 NeviHkA Ta KNiTUH NigWIyHKOBOI 3ano3u, HopmManisa-
Lis romeocTtasy Ta iH. MeseHxiManbHi CTOBOYPOBI KNiTMHM 3a
YMOB KynbTuBaLjii ocobnusum cnocobom, TpaHchopMyoTsCS B
ibpobrnacTu, KNiTUHK KiCTKOBOI, XWUPOBOI Ta iBPO3HOI TKaHW-
Hu. o nepesar npu 3actocyBaHHi KK MoXHa BigHECTU 3HIKEH-
HS pU3NKYy nepefavi OesKUX NaTEHTHWUX IHCGEKLH, BiOCYTHICTb
MOCTTPaHY3iAHNX peakLiii Ta HeOBMEXEHICTb JOBrOTPUBANOro
3bepiraHHa B 3amopoxeHomy ctaHi (Irina Bondarenko, Andrei
Lazorenko, ,2019; Oikonomopoulos A, 2015).

HaykoBui gosenu, Lo 3actocyBaHHs cupoBatku KK 3a
riHEKONOriYHMX PO3NagiB BiAHOBIE FOPMOHANbHY piBHOBAry
CTaTeBOi CUCTEMU, W Ha BIgMIHY Bi 3aMICHOI rOPMOHAsbHOI
Tepanii, He BUKNMKAE NPUTHIYEHHS SEYHWUKOBOTO CTEPOIAOreHe-
3y.

Okpim cuposatku KK, Ha Halwy gymky, 3acnyrosye ysary
nikapcbkuin 3acib opraHiYHOro NOXOMKEHHS npenapaTt «AKTOBe-
riH», po3pobneHuii aBcTpincbkoto ipmoto «Nycomed». Mone-
KynsipHa maca 141oro KOMMoHeHTiB He nepesuLlye 5 kfa. Mpena-
pat «AKTOBEriHY» - € AenpoTeiHi30BaHUM reMOAEpPUBATOM KpOBi
TENAT, WO MICTUTb NnLWe (isionorivHi Pe4OBUHM 3 MONEKynsp-
Hoto Macoto <5000 [a, Taki sIk HU3bKOMOMEKYNsApHI NenTuawm,
aMIHOKMCIOTW, HYKNeo3nau, aHTUOKCUAAHTM, MIKpOeneMeHTH,
aHiOHM Ta KaTioHW. «AKTOBEriH» peanisye HacTynHi edekTy:
MeTaboniYHNin, HEeNpOoNPOTEKTOPHWA  Ta MIKPOLWMPKYASTOPHUNA
LAISAXOM CTUMYNALiT npoLecy yTunisadii Ta TpaHCMopTy KO-
31; npouecy 3axeaTy Ta yTunisauii kucHi. [lenpoTeiHizoBaHuii
remMoflepuBaT KpoBi TENSAT aKTUBYE YTBOPEHHS afeHO3uHAioc-
thaty, apeHosiHTpudocdaTty, kpeatuHdocdarty, amiHOKUCIOT
(BKItOYaKOuM rnyTamart, acnapTar, raMma-amiHoMacnsHy Kucno-
Ty). TaKkoX «AKTOBEriH» NiABULLYE KIITUHHUA EHEPreTUYHUI
MeTaboniam, eHepreTUyHUi OBMiH, CTUMYMIOE Ta MPUCKOPHOE
npovecu 3aroeHHs (Irina Bondarenko, Andrei Lazorenko, ,2019;
Swamynathan P, 2014).

Ak ceipuatb Haykosui, (Swamynathan P, 2014) «Ak-
TOBETiH» Cnpusie HopmanisaLlii kpoBoobiry CTaTeBNX OpraHis, Lo
3abe3neyye akTWBHWW PICT eHAOMETPIS NpoTarom cTagii 36y-
[KeHHs. [loBeieHO pereHepaTuBHY filo Npenapary Ha criM3oBy
0DOMOHKy MaTKW Npu NikyBaHHi EHAOMETPUTY.

Meta pocnigxeHb. 3afayeto Hawmx gocnimkeHb Byno
BM3HAYNTW N NpOaHanisyBaTy BNAMB CUPOBATKA KOPAOBOI KPOBI
Ta «AKTOBEriHy» Ha BIiATBOPHY (PYHKLiO MaTOYHOrO Moronie’s
KOpIB B NOPIBHSANBHOMY aCnekTi.

Marepian i meToaMka gocnigKeHHS.

[ocnigpxeHHs NpoOBOAWUNUCL B HACTYMHWX rocnofapct-
Bax: BAT N3 «Muxainiska» JlebeanHcekoro paroHy CymCbKoi
obnacri (koposw weilbkoi nopogu); COI «Bitanis» BypuHcbko-
ro panoHy Cymcbkoi 06nacTi (KOpoBM CUMEHTANBCLKOI MOPOAMK).
YTpUMaHHs KOpiB MaTOYHOTO MOroniB’s NpWUB’A3He; NPOAYKTUB-
HicTb <6000kr.

MpeaMeT AOCMiMKEHHS — eTionoriyHi hakTopu, CTaH
HEeMpOEHOOKPUHHOI perynsuji BiGTBOPHOI (yHKLii KopiB.

O6’ekT poCnimKeHb — CTaH PENPOAYKTUBHOI (YHKLT KO-
piB MaTO4HOrO NOroNiB's.

KniHiyHo 3gopoBux kopie Bikom 3-10 pokiB, WO nepex-
BOpINU Ha eHaoMeTpuT abo 3aTpuUMKy NOCRigy i 3HaX04UNUCh B
CTaHi aHadpogmsii, 6yno nopineHo Ha rpymu no 16 ronie B
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KOXHIN.

[liarHo3 BCTaHOBMOBaNW Ha MiACTaBi 3aranbHO - KMiHiy-
HWX JOCMiMmKEHb Ta aKyLUEPCbKO - THEKOMOrYHOI AucnaHcepu-
3auii.

3 MeTol0 KopekUii Ta cTumynsauii nposiBy cTagii 30y-
[KEHHS1 MM 3aCTOCOBYBanu CUPOBATKy KOpPAOBOI Kposi. [Ans
OTPUMaHHS! OCTaHHbOI, NiA Yac NocnigoBoi cTadii poais y Kopis,
nicns BWBEAEHHS nnoja Bigbupanu KPOB 3 BEHW MyNKOBOrO
kaHaTWka 3a [OMOMOrOl0 OHOPA30BWX LUMPULIB  BEMMKOrO
ob'emy. lepeg UMM Haknapganu remMOCTaTWYHWMA MiHLUET Ha
BigcTaHi 3-5 cM Big nynka TensTK. Y Bunagky po3pusy MynkoBo-
r0 KaHaTMKa Ha OCTaHHIN Haknaganu reMocTaTMYHUI NiHLET Ha
2-3 CaHTUMeTpM BULLE Big MicLiA po3puBY, MiCNs YOro NpoBOaU-
N1 MOro MyHKLi0 BEHW NMYyNKOBOro kaHaTuka. llicns BigcToroBak-
HS1 YTBOPEHY CMPOBATKy LEHTpUCyryBanmn Ta po3nuBani no 5
MI Yy CTEepWUnbHi MnacTukoBi Npobipky i nigaaBanu KpiokoHcep-
BaLlii y Mopo3unbHiit kamepi npu 18-20-C, aky 3bepirarm go 3-4
TUXHIB.

3 meTor nopiBHaHHA Aii cupoBaTkn KK 3a ctumynsuii
BiATBOPHOI hYHKLii KOpiB, MM TakoX 3acTOCOBYBanu npenapat
«AKTOBETH» - BMCOKOOMILLEHWIA remogianisat, OTpUMaHuin Me-
TOAOM YnbTpadinbTpauii 3 KpoBi MONoYHUX Tenart. [is «AkTose-
riHy» CNPSAIMOBaHa Ha KOPEKTYBaHHS BioeHepreTYHNX po3nagis,
MPUTHIYEHHS  3ananbHO-KMITUHHUX iH(INBTPATIB, BiJHOBMEHHS
MIKpOLIEpKy LT B TKAHWMHAX CIIM30BOi 0OONOHKM MaTKM.

OCHOBHOI0 ~ (bapMaKOJOriYHOK ~ BNACTMBICTIO  J@HOro
npenapary € NOKPaLLEHHs TPaHCMOPTY TIHKO3M Ta MOTNMHAHHS
KVCHIO B TKaHMHaX, L0 0OYMOBIIOE aKTMBALito npoLecis aepob-
HOrO OKWUCMEHHSI, SKWA B CBOI Yepry 36iMblUye eHepreTUyHui
noTeHLjian KiTuHw.

TsapuHam nepLuoi JOCAIAHOT rpynu BBOAUIM CUPOBATKY
KK nigLukipHo, ogHopa30Bo B AinsHLi wui, y 4o3i 10 mn.

KopoBam apyroi gocnigHoi rpyni 3acTocoByBanm KOM-
nnekcHe BBedeHHs cuposaTku KK nmigwkipHo, ofHOpa3soBo B
AingHui wwi, y gosi 10 mn Ta aktoseriH y Ao3i 10mn (400 mr)
BHYTPILLHBEOM'30B0, OAHOPA30BO0 B AiNsHL LK.

TBapuHam TpeTbOIl AOCIAHOT FPYNK BBOAWNN CUPOBATKY
KK nigLukipHo, oHOpa30B0 B AiNsHLi Wui, y A03i 15mr1.

TBapuHaMm KOHTPOMbHOI rpynu npenapatu He BBOAM-
nnCb.

EdbekTuBHicTb Kopekuii Ta CTUMynAuii BW3Havanu 3a
MOpOCyHKLOHANbHAM CTAHOM reHiTanii Kopis nepep ociMe-
HiHHSIM,32 YacoM NposiBy cTafii 30yMKEHHsl, HACTaHHAM BariT-
HOCTI, Ta BU3HAYEHHSIM IHAEKCY OCIMEHIHHS.

[HOEKC OCIMEHIHHS (KINbKICTb OCIMEHIHb BUKOPUCTAHWX
Ona 3annigHeHHsl), BUpaxoByBanu 3a copmynoto, lo = Ko: Kn;
Ae lo - iHaeKc ociMeHiHHS; Ko - KinbKicTb OCIMEHiHb, BUKOpUCTa-
HWX Ons 3annigHeHHs JocnigHoi rpynu kopis; Kn - KinbkicTb
KOpiB JOCTIZHOI TPy LU0 3aBariTHInw.

MeToan pocnimkeHHs - KniHiyHi, 6iocTatucTiuHi. OTpu-
MaHWi undposuiA MaTepian 06pobneHo meTogamu BapiayifnHoi
CTaTUCTWKM i3 BMKOPUCTAHHAM NapamMeTpUYHOro  t-kputepito
CrbtogeHTa.

Pesynbtatu gocnigkeHb MOXyTb 6yTW 3anponoHOBaHi
K CMocib BiJHOBMEHHS Ta KOpEKLii BiATBOPHOI oyHKLji MaToy-
HOrO NOroniB’s KOpiB B rocnogapcTeax 3 pisHOK PopMoto Bnac-
HOCTi Ta 3a YMOB Pi3HOro cnocoby YTpUMaHHS TBapyH.

Pesynbtatu pocnigkenb. OTpuMaHi JaHi HaBefeHi B
Tabnuuji Ta NPoAOBKEHHI Tabnuui 1.
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Tabnuys 1.

Bnnue cuposatku KK Ta aktoBeriHy Ha BigTBOpPHY (hyHKLil0 KOpiB
B NOPIBHASILHOMY acNeKTi 3a NPUB’A3HOrO YyTPMMaHHS

MeTonuka 06poBi y rpynax Kianich [JHiB Bif KopeKL}!T BiATBOPHOI l'Ipo;leujM CTa'I'leBVIV.I LI,I/IKJ: yApyre| OTenMﬂ_oca _(nicnoﬂ [IBOX !H,qel_(c
(byHKLlII [0 npossy cTagil 36y,El)KeHHF| nicnga OCIMEHIHHA, % OCIMeHIHb), % OCIMEHIHHA
10 mn cuposatkm KK n/w, n=16 5,63+0,36 5131.25 11/68.75 15
15 mn. cuposatku KK n/w, n=16 4,88+0,27 3/18.75 14/87.5 14
10 mncu-kn KK n/w, no-egHaHo 3
aktoseriHom 10mn (400 wmr) B/m, n=16 3,8620,36 1/6.25 15/93.75 1.2
npenapaTy He BBOAUINCH =16 14,38+2,1 10/62.5 7/43.75 43

BiomeTpuyHMiA aHani3 BNNu1BY CHPOBATKM KOPAOBOI KPOBI Ta aKTOBETIHY Ha BIATBOPHY (hYHKLIitO KOPIB B MOPIBHANBHOMY acmekTi

P1< P2< P3<

P4< P5<

H. 4. 0,003

0,001

0,03 0,001

lpumimka:
P1-10 mn c-ku KK n/w nopigHsiHo i3 15 mn. c-ku KK n/w;

P2 10 mn c-ku KK n/w nopigrsiHo i3 10 mn c-ku KK n/w, 3 akmosezivom 10mn (400 me) &/m;

P3-10 mn c-ku KK n/w nopigHsiHo i3 npenapamu He 8800UMUCh;

P4 —15 mn c-ku KK n/w nopigHsiHo i3 10 mnc-ku KK n/w, 3 akmosezivom 10mn (400 me) 6/m;

P5 -15 mn c-ku KK n/w nopigHsiHO i3 npenapamu He 8800UTUCh,

P6 10 mn c-ku KK n/w, 3 akmoseaiHom 10mn (400 me) 8/m nopisHsHO i3 npenapamu He 8800unIUCE.

OtpumaHi faHi, Wo HaeegeHi B Tabnuui 1, ceigyatb: Ki-
NbKICTb OHIB Bif KOpeKLji BiGTBOPHOI yHKUiT 4O NposBy cTagii
30ymxeHHst npu BBeaeHHi 10 mn. c-km KK n/w icTOTHO MeHLWa,
make Ha 14,37% (p<0,003) noOpiBHAHO 3 MOKA3HMKOM rpynu
TBapWH Ae npenapatv He BBogunuck (5,63+0,36 Ta 14,38+2,1
BiANoBiaHO). OAHaK KinbKicTb AHIB Big KOPeKLUii BiGTBOPHOI (yH-
Kuii go nposiBy cTafii 306ymkeHHs npu 3actocyBaHHi 10 mn
cuposatkm KK n/w BiporigHo 6inbwa Ha 5,62% (P<0,03) nopis-
HSHO i3 BIAMOBIAHWM MOKA3HWKOM Mpu 3actocyBaHHi 10 mn.
cuposatkm KK n/w 3 akroseriHom 10mn (400 mr) B/M.

KinbkicTb gHiB Big kopekwii BiGTBOPHOI (yHKLii O npo-
sBY cTafii 30ymKeHHst Npu 3acTocyBaHHi 15 mn cupoBatki KK
n/w, BiporigHo MeHwa Ha 14,37% (P<0,01) BigHOCHO noka3Huka
rPynW TBApWH Ae NpenapaTti He BBOAUINCH.

BiporigHo meHwa Ha 4,87 % (P<0,03) kinbkicTb gHIB Bif
Kopekuji BiZTBOPHOI (PYHKLii 40 NposBy cTagii 30ymkeHHs npu
3actocysanHi 10 mn. cuposatkn KK n/w 3 aktoseriHom 10mn
(400 Mr) B/mM NOpiBHAHO i3 BiANOBIAHUM NOKA3HWKOM MpW 3aCTo-
cyBaHHi 15 mn. cuposatkm KK n/ww.

IcToTHO MeHwWow maixe Ha 14,37 % (p<0,001) BigHoc-
HO MOKasHWKa rpynu ge npenapaTtu He BBOAMMMCH, Byna Kinb-
KiCTb OHIB Big KOpeKLii BIATBOPHOI (yHKUii 4O nposBy cTagii
30ymkeHHs npu 3actocyBaHHi 10 mn. cuposatkn KK n/w 3 ak-
ToseriHom 10mn (400 wr) B/m (3,86+0,36 Ta 14,38+2,1 Bigno-
BigHO).

Ha Hawy aymKy Lie MOSICHIOETbCS TUM, WO CupoBaTka
KOpAOBOI KPOBi MiCTUTb cneuudiyHi Ginku, depmeHTn, npodep-
MEHTW, TOPMOHW, (PaKTOPU POCTY, LMTOKIHW, IHTEPNEiKiHK,
OnMioiHi NenTuaK, Ta iHWWi PEYOBUHM, LLO KOPEKTYIOTb Ta CTUMY-
NIOI0Tb BiAHOBMIOBANbHI NpoLieck B TkaHuHax. (Swamynathan P,
2014). [o ocHoBHux MexaHiamiB gii CKK HanexwTb BigHOBMNEHHS
rinotanamo- rinoisapHo- SEYHUKOBUX 3B'AA3KIB, BMIMB Ha Ghop-
MyBaHHSI LMTOKIHOBOrO MpOdiNo OpraHisamy, Lo 06yMOBMHOE
KOpEKLjlo 11 MofynsLjlo HeoaHrioreHe3y Ta BUKIWKAE iHriGiLliio
natonoriyHux npouecis eHgometpis (Diez JM,. 2015).

Mpenapat «AKTOBEriH», HaneBHo, nigcuntoe Bnme CKK
Ha OpraHi3m, 3aBAsKM akTuBaLii 0BMiHY PEYOBMH Ha KNITUHHOMY
PiBHI 33 PaxyHOK MPWUCKOPEHHS TPAHCMOPTY Ta yTumi3aLii KUCHIO
B KMiTMHAX, @ TaKOX MOKpaLlyto4n aHaepoOHWiA meTaboniam.
[aHa pis npenapaty ocobnmBo Baxnvea nif Yac BifHOBMOBA-
NbHKX npoueciB enpomeTpis. (Diez JM,. 2015; Swamynathan P,
2014).

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

Takox My npoaHanisyann NokasHWK MOBTOPHOMO Mpo-
ABY CTagji 30ymKeHHs nicns ociMeHiHHs. 3a NpuB’sI3HOro yTpu-
MaHHsi pesynbtati Bymu HactynHumu: 31,25% nposisunn cra-
TEBUIA LMKN yapyre Micns ociMeHiHHs npu BeeaeHHi 10 mn cu-
poeatkn KK n/w, wo Ha 39% 6inblue 3a nokasHWKk rpynu ge
3actocoByBamm 15 mn cuposatku KK n/w (18.75%), Ta Ha 81%
BinbLue 3a NOKa3HWK rpynu Ae 3acTocoBysanu 10 M. cupoBaTku
KK n/w 3 aktoseriHom 10mn (400 mr) B/m (6,25%), oaHak, Len
Xe nokasHuk 6yB Ha 51% MeHLLMM 3a NOKa3HUK rpynu Ae npe-
napatv He BBOAMNMCh (62,5%). 18,75% kopie nposiBunm crate-
BMI LMKN yapyre nicns oCiMeHiHHA npu BBedeHHi 15 mn cupo-
BaTku KK n/w, wo Ha 39% 6inbLue 3a nokasHuk rpynu e 3acto-
coByeanu 10 mn cuposaTtku KK n/w 3 aktoseriHom 10mn (400
mr) B/m (6,25%), oaHak, Leit xe nokasHuk 6yB Ha 70% MeHLnm
3a NOKa3HWK rpynu Ae npenapaTtu He BBOAUNNCH (62,5%).

IcTOTHO MeHLWMM, maitke Ha 90% NOPIBHAHO 3 NOKa3HK-
KOM rpynu TBapuH fe npenapati He BBOAMINCH, OyB MOKa3HWK
MOBTOPHOrO NposiBy cTafii 30yMKEHHS MiCnsi OCIMEHIHHS Npy
3actocysaHHi 10 mn. cuposatkn KK n/w 3 aktoseriHom 10Mn
(400 mr) B/m (6,25%). KinbkicTb SOCAIAHNX KOPIB L0 OTENUANCS
nicns ABOX OCiMeHiHb Byna HacTynHot: 68,75% npu BBELEHHI
10 mn cupoatkm KK n/w, wo Ha 27,3% MeHLe 3a NOKasHMK
rpynu e 3actocoysanu 15 mn cuposatku KK n/w (87,5%), Ta
Ha 36,4% MeHLLe 3a nokasHuK rpynu e 3actocosysanu 10mn.
cuposatku KK n/w 3 aktoseriHom 10mn (400 mr) B/m (93,75%),
OfHaK, Lien xe nokasHuk ByB Ha 57,14% Ginblunm 3a NoKasHWUK
rpynn ge nmpenapati He BeBogunuch (43,75%). 87,5% kopis
oTenunncs nicns 4BoX OCiMEHiHb Npu BBeAeHHi 15 mn cuposat-
kn KK n/w, wo Ha 7,14% MeHLLe 3a NOKasHWK rpynu ae 3acto-
cosyeanu 10mn cuposaTtku KK n/w 3 akroseriHom 10mn (400 mr)
B/M (93,75 %), Togi K uen xe nokasHuk ByB Ha 50% OBinbLumm
3a KiNbKiCTb KOpiB Ae npenapatu He BBoAUIMCh (43,75%). IcTo-
THO BinbLmm, Mainke Ha 53.3% MOPIBHAHO 3 MOKA3HWKOM TPyMK
TBapWH [e npenapatu He BBOAWIUCH, byna KinbkicTb OTenms-
Lnxest kopie npu 3actocyBaHHi 10 mn. cuposatkm KK n/w 3
akroseriHom 10mn (400 mr) B/m (93,75%).

[MpoaHani3yBaBLW iHAEKC OCIMEHIHHS JOCRIQHMX KOpiB,
MU 3'iCYBanM LWO: 3a NPUB’A3HOTO YTPUMaHHS npu BBeAeHH 10
mn cupoBatku KK n/w BiH gopieHioBas 1,5; ue Ha 6,7% 6inblue
3a nokasHuK rpynu e 3actocoBysanu 15 mn cupoatku KK n/w
(1,4), Ta Ha 20% GinbLue 3a NOKa3HWK rPynu Ae 3aCTOCOBYBanM
10 mn. cupoeatkn KK n/w 3 aktoseriHom 10mn (400 mr) B/m
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(1,2), ogHak, Leit xe nokasHuk By Ha 65,1% MeHLMM 3a noka-
3HUK Tpynu ge npenapatu He BBogunuch (4,3). Y pocnigHux
kopie npu BeeaeHHi 15 mn cuposatky KK n/w iHOEKC OCIMEHIHHS
popisHioBas 1,4, ue Ha 14,28% 6inblue 3a NOKa3HWK rpynu e
3actocoByBamu 10 mn cuposatkm KK n/w 3 aktoBeriHom 10mn
(400 wmr) B/im (1,2), ogHak, Leit xe nokasHuk 6y Ha 67,44%
MEHLLWM 3a NOKa3HUK rpynu Ae npenapaTu He BBOAMAMCH (4,3).
[cTOTHO MeHLIMM, maike Ha 72,1% NOPIBHAHO 3 MOKA3HWKOM
rpynu TBapWH Ae npenapaTti He BBOAUNHWCH, ByB iHOEKC ociMe-
HiHHS Y KopiB sikum 3acTocoByBanu 10 mn. cuposatku KK n/w 3
akroBeriHom 10mn (400 mr) B/m (1,2).

OTpumaHi Hamu nokasHWKW BIATBOPHOI (OyHKLT gocnia-
HWX TBapUH [03BONSOTH NPOMOHyBaT 3acTocyBaHHs CKK, Ta
noegHaHe 3actocyaHHs CKK i npenapaty «AKTOBEriH» 3 METOK
pemoaynauii Moptho-yHKLiOHaNbHUX BNAcTUBOCTEN eHOOMET-

pito 3a noctMmopbigHoro ctaHy (Diez JM,. 2015; Castrén E,
2015).

MepcnekTBM gocnimxeHb 3 AaHOFO HANPAMKY.

lMepcnekTMBOK NoJanbLUMX AOCMIMKEHb € OonpautoBaH-
HS 0DpaHMX MEeTOAIB KOpEKL|ii BiATBOPHOI 3AATHOCTI KOPIB.

BucHoBku.

1. KinbkicTb [HiB Bif Kopekuii go nposiBy cTagii 30y-
[KeHHsi, Byna nocToBipHO MeHwoto Ha 14,37% (p<0,001) npu
noeaHaHOMY 3acTocyBaHHi cupoBaTtku KK Ta npenapaty «Ak-
TOBETiH», MOPIBHAHO 3 @HamoriyHUM MOKa3HWKOM e mpenapaTy
He BBoaunuch (3,8610,36 Ta 14,38+2,1 BignoBigHo).

2. |HaeKkc OCIMEHIHHA B rpyni KOpiB A€ npenapaTtu He
BBOAUNUCL, OyB AOCTOBIpHO 6inblwium, Ha 72,1% (p<0,001)
BiOHOCHO rpynu, Ae 3actocysanu cuposatky KK noegHaHo 3
npenapaTom «AkToBeriH» (1,2 Ta 4,3 BignoBigHo).
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Cord blood serum combined with Actovegin by correction of the reproductive function of cows

Studies have proven the role of cord blood serum and Actovegin in the recovery of postmorbid endometrium due to the
content of reproductive hormones, cytokines, proenzymes, enzymes, receptors, adaptogens, growth factors, immunoregulatory
agents, transport proteins and other multipotent. The above-mentioned effect from the use of cryopreserved cord blood serum is
achieved during its long-term storage: -18-20-C, as low temperature ensures the preservation of biologically active compounds in the
native state and physiological ratios. The effect of cord blood serum and Actovegin on the process of remodulation of morpho-
functional properties of the endometrium in the postmorbid state due to neurotrophic effects, modulation and correction of
neoangiogenesis and inhibition of endometrial tissues was studied. Correction of the reproductive function of cattle will remain a
problem and is of great practical and scientific interest. With high genetic potential, the reproductive capacity of cows will remain low.
As a result, the level of dairy productivity decreases, the term of economic use of animals is reduced, and the profitability of the
industry as a whole deteriorates. Scientists claim that reproductive performance is mainly due to environmental factors and has a low
level of inheritance, so the methods of correction and stimulation are based on a thorough study of the physiological capabilities of
the reproductive capacity of cows. For breeding cows, tethered and untied restraint systems are used. Leaning is characterized by
the fact that cows rest and feed in stalls on a leash. Each animal has an individual feeder and drinker. Cows are also milked in stalls
on a leash or in milking parlors. With tethered keeping, it is possible to carefully regulate feeding, milk cows, observe the
manifestation of hunting and health, care for a particular animal, taking into account individual characteristics.

CCM and Actovegin have a biostimulating effect because they contain trace elements and biologically active components
that affect the catalytic center of all known neuropeptides that are necessary for the synthesis of cellular peptides. Under the
influence of Actovegin, cells of different origins increase glucose consumption and accelerate the utilization of oxygen, which
activates the intracellular energy processes required during the structural and morphological rearrangement of the postmorbid
endometrium. Also "Actovegin” affects the recovery of the capillary network of damaged tissue, activates erythropoiesis and
erythrocyte transport function. It is proved that the use of CC stem cells is not limited to the restoration of the hematopoietic system,
the body's response is unpredictable: it is possible to eliminate the pathology of nerve cells, restore the liver parenchyma and
pancreatic cells, normalize homeostasis and others. Mesenchymal stem cells under the conditions of cultivation in a special way, are
transformed into fibroblasts, cells of bone, adipose and fibrous tissue. The advantages of using QC include a reduced risk of
transmission of some latent infections, no post-transfusion reactions and unlimited long-term storage in the frozen state. The results
showed that the number of days from the correction of reproductive function to the manifestation of the stage of excitation at 10 ml
was significantly lower by 14.4% (p <0.001) compared to the group of animals where the drugs were not administered. serum QC
with actovegin (3.86 + 0.36 and 14.38 + 2.1, respectively). The number of calving cows after application of 10 ml. serum QC w /w
with actovegin 10ml (400 mg) v / m (93.75%) was higher by 53.3% compared with animals where spontaneous hunting was
expected. Prospects for research in this area.

The prospect of further research is to develop selected methods for correcting the reproductive capacity of cows.

Conclusions:. The number of days from correction to the manifestation of the stage of excitation was significantly lower by
14.37% (p <0.001) with the combined use of serum QC and the drug "Actovegin”, compared with the same indicator where the drugs
were not administered (3.86 £ 0, 36 and 14.38 £ 2.1, respectively).

The insemination index in the group of cows where the drugs were not administered was significantly higher, by 72.1% (p
<0.001) relative to the group where the serum QC was used in combination with the drug "Actovegin” (1.2 and 4.3, respectively).

Thus, the use of cord blood serum and the combined use of CC serum and the drug "Actovegin” allows to restore the
morphological structure of the endometrium and restore the balance between activator factors and inhibitors of angiogenesis, which
determines the optimal condlitions for the formation of the maternal placenta.

Key words: cows, cord blood serum, actovegin, reproductive function correction.
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Pesynbmamu docnidxeHs 3acei0yunu eidcymHicms 3azubeni ma aHemii ceped nopocsim ocnidHoi apynu, 8UCOKY IHMeH-
cugHicmb ix pocmy, Wo ekasye Ha npocinakmuyHull ecoekm knampoxenamy ®epymy(1V), 3acmocogaH020 noOPOCHUM C8UHOMam-
kam. BcmaHoeneHo, wo maca mina nopocsim AocrniOHoT 2pynu He 8iOpi3Hanack 8id Macu mina nopocsim KOHMPOnbHoI 2pynu; 6yna
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pymy y cuposamui kposi nopocsm docnidHoi epynu, Hix y koHmponi 0o 12 90608020 8iky nosicHEMbCS ocobrugocmamu Lio2o

¢hapmaKoKiHemuKu — 8nfIu8oM nnayeHmapHo2o bapepy.
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Betyn. AHewmis € ogHieto 3 HanbinbLL NOLWMPEHNX He3a-
pasHux xBopob HOBOHAPOMKEHMX CCaBLjB. B cyyacHux ymosax
BEEHHS CBMHAPCTBA BaXNWBUM 3aBAAHHAM, SiKe HE BTpavae
aKTyanbHoCTi, € 3abe3aneyeHHst NOTPeOM HOBOHAPOMKEHWX
nopocst y ®epymi (Evans & Abraham, 1973; Walter et al., 1997;
Killip & Bennett, 2008; Ganz, 2013; Kim et al., 2018). Mpore,
cnig 3asHaunTh, Wwo 6e3neynuin gianasod BmicTy ®epymy B
OpraHi3Mi 4OCTaTHLO BY3bKWI | NOBMHEH CyBOPO KOHTPOMIOBATH-
csl, Wob YHUKHYTY K aedpiyuty GepyMy, TaK i 10ro HaZMMLLKY.
3aranbHoBifomo, Wwo depym € HeoDXigHUM enemMeHTOM
Ans 3a6e3neyeHHs XUTTEAIANBHOCTI YCIX KUBUX OpraHiamis. BiH
BXOAMTb A0 CKNagy yHKLioHanbHUX rpyn 6inkis, Wo TpaHcnop-
TytoTb OKCUreH, Ta EH3UMIB, LLO KaTani3yloTb peakLlii yTBOPEHHS!
eHeprii Ta KOHTPOIIoKTb Nepedir MeTaboniyuHMX NPOLECIB.
OcHoBHa kinbkicTb ®epymy, HeODXigHOrO XWBOMY Op-
raHiaMmy, HagxoguTb 3 Makpodaris 3a MOro peuupkynsii i3
CcTapitouux eputpouuTis. Liei npouec 3aiicHI0ETHCA 3a 4ONOMO-
rol (HeponopTUHY, reMOBOI OKCUOA3W, AYOAEHaNbHOTO TpaHe-
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nopTtepa ABoxsaneHTHux wmetanis (DMT11), a perynioeTtbes
JeKinbkoma npoTeiHamu, 4O YnMCna SKUX Hanexatb 6inok cnag-
koBoro remoxpomatosy (HFE), dbepym3B’sa3yBanbHi enemeHTu
(IRE) Ta depymss’saysanbHuin npoteiH (IRP) (Roy & Enns,
2000).

CryniHb po3BMTKY BIONOMYHMX | MEAMYHUX HayK Hapasi
[03BOMNSE CTBEPAXYBATW, WO TENCUANH € OCHOBHUM peryns-
TOPHUM nenTuoom, wWwo 3abesneyye romeoctas Pepymy B Op-
raHiami. HaykoBi nowlyku TpuBaloTb, i OYiKyeTbCs, Wo ByayTh
BCTaHOBMEHI HOBi Cy6CTaHLi, KMio4YoBi 3HaHHS ocobnuBocTen
0OMiHy SIKMX [JO3BONMUTb 3AIACHIOBATM NPOINaKTUKY NOpYLIEHb
0BmiHy Pepymy y kniHivHin mpakTui (Ganz & Nemeth, 2006;
Camaschella, 2013: Bugnbopeup & AHgpisika, 2017).

B opraHismi nopocsiT y nepLli TWXHI XWTTS BHacRigoK
«(pi3ionoriyHoi» HegoCTaTHOCTI JaHOMO MIKPOENEMEHTY LUBUAKO
po3BMBaETbCS (hepymaediunTHa aHemis. Bigomo, wo 3 mono-
31BOM MaTepi nopocs oTpumye 6nm3bko 1 mr Gepymy 3a ooy,
a pgoboea notpeba B HboMy cTaHoBuTb 7-10 Mr (Kapnytb &
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Hukonagse, 2001, 2003; Devillers et al., 2004; Svoboda &
Drabek, 2005; Leyshon et al., 2016). lNopocsTa Bikom 3 TuxHI
notpebytoTs Bxe 114-200 mr Pepymy, B TOI Yac K 3 MOMOKOM
BOHM 0AepXyHoTh e 23-24 mr (KapeniH, 1983).

Kpim TOro, BCTaHOBMEHO, WO MOPOCATA, MOPIBHAHO 3
TBApPMHaMM iHLUMX BUAiB, iHTEHCWMBHO 36inblUYOTb Macy Tina —
Maike BABIMI LOTWXHS, IO 3HAYHO BUNEpeaxae POPMyBaHHS
KPOBOTBOPHUX OpraHiB Ta [OCKOHANICTb iX (YHKLiOHaNbHOT
pisnbHocTi (Framstand & Sjaastad, 1991; Zimmermann, 1995;
Kegley et al., 2002; JleB4eHko Ta iH., 2012).

linonnactnyHa aHemist (anaemia hypoplastica) — xBo-
poba, WO XapaKTepu3yeTbCs 3MEHLUEHHSM KinbKOCTI €puTpo-
uuti Ta BMicTy remornobiHy abo OHOrO 3 LMX NOKa3HWKB B
oauHNLi 06’eMy KpOBi BHACMIgOK NOPYLUEHHS! KDOBOTBOPEHHS |
KICTKOBOrO remouuTonoesy, 3miHamu 0OMiHYy pe4oBMH Ta 3a-
TPUMKOK POCTY. Y MOPOCHT 3aXBOPKOBAHHS NOYMHAE PO3BMBA-
TMcs 3 5-7-0000BOr0 BiKy i MakCMManbHOTO PO3BMTKY AOCArae
yepes TPW TWXKHI NiCNS HapOMKEHHS. TakuM YuHOM, AediunT
®epyMy € NOLIMPEHO NATONOriE, @ OCHOBOK i NPOINaKTMKN
€ 3aCTOCYBaHHs BignoBigHUX npenaparti (batpakoB Ta iH.,
2005).

CyuacHa npodinaktika hepymaediunTHOi aHeMmii Ta
tbapmakoTepanis 3a Ljiei naTonorii OCHOBaHi, NepL 3a Bce, Ha
BHYTPILLHBOM'SI30BOMY BBEIEHHI MopocsTam dhepymaekcTpaHo-
BUX 3aco0iB: deporniokiH, hepoaekc, theppo-100, depposeT-
7,5%, pekctpodep-100, yp3ocepaH 100, 6posachepan-100
Towo Lli npenapatn 3actocoBytoTb Ha 2-5 foby nicnst Hapog-
XeHHsl, a noTim yepes 7-10 a6 3 pospaxynky 100-150 mr de-
pymy Ha iH’ekuito (Januyk, 2002; Bepen, 2003; depkay, 2017;
TNeByeHko Ta iH., 2012).

3acTocyBaHHs npenapatis ®epymy CBMHOMaTKaM Ans
npodinakTukn hepymMaediLMTHOI aHeMii HaPOMKEHUX Bif HUX
MopoCAT € [AUCKYCIMHUM nuTaHHAM. OnucaHo PpisHi  cxemu
npodhinakTuky Liei naTonorii, Komu, Hanpuknag, 3MallylTb
BAM’S CBUHOMATOK po3umnHoM Pepymy cynbarty y nepiog rogy-
BaHHA mopocsaT abo 3acTocoBYHOTb (PepymyMicHi npenapaTty
MOPOCHUM CBMHOMATKaM.  [1poTe iHLWi BYeHi ChNpOCTOBYHTb
€(DEKTUBHICTb TaKUX CXEM.

MeTa po6oTH — NOPIBHATM €(DEKTUBHICTb 3aCTOCYBAHHS
knatpoxenaty ®epymy(lV) nopocHuM CBMHOMaTKaM Ta (epym-
[EKCTPaHOBOrO MpenapaTy HOBOHAPOMKEHUM MOpOCATaM Ha
OCHOBI aHani3y mMacy Tina nopocsT, ymicty ®epymy ta Kynpymy
y IX cMpoBaTKax KpoBi.

Marepian Ta meToau gocnigxeHHs

[ns BUKOHaHHS NocTaBneHoi MeTu 6yno chopmoBaHo 2
TPyNW HOBOHAPOZKEHWX MOpOCsT-aHanorie (ribpuan nopig nawx-
Apac Ta Benuka 6ina) y nepiog ix yTpUMaHHs 3i CBUHOMaTKaMW
Ha nigcoci — KOHTpOIbHA Ta fochifHa, no 15 TBAPUH Y KOXHIN.

MopocsTa gocnigHoi rpynu Bynu BigibpaHi Big 5-Tn cBU-
HOMaTOK (MO 3 Bif KOXHOI), AKUM B Mepiog BariTHOCTi ABivi (3a
14 1a 7 pib B0 OviKyBAHOrO OMOPOCY) BHYTPILUIHEOM'S30BO BBO-
pun no 10 mn 10 % posuuH knatpoxenaty ®epymy(lV). Mopo-
CATaM KOHTPOIBHOI pynu 3a TPaauLiiHOW CXeMoto npodinak-
TUkM epymaedilunTHOi aHemii Ha apyry goby XuTTs BBOAMIH
(hepymaeKkcTpaHoBuMI Npenapar y Jo3i 2 MI ANs TBAPUHM.

BicHuk Cymcbkoro HauioHanbHOro arpapHoro yHiBepcureTy

[itloyoto pevoBMHOI npenaparty, LWO 3acTocoByBany
CBMHOMaTKaM, € PepyM y pigkicHin BaneHTHocTi IV Ta y popmi
Knatpoxenaty — Le MakpoBiLMKNIYHUIA KOMMIEKC, Y SKOMY iOH
MeTany «ynakoBaHWi» Y HaHOKancyny, sika NepeLKogxae
B3aEMOfii 3 MepeBaxHOW OiNbLICTIO peareHTiB, 30KpeMa,
OioniraHgamn, a TakoX eKpaHye MeTan Bif iHWWX (hakTopiB
HaBKONULLIHBOTO CepeaoBuLLa. BrepLue npo CUHTE3 YHIKanbHUX
knatpoxenathux cnonyk ®epymy(IV) 6yno nosigomneHo Tomyn
et al. (2017). Mu npoBenu psig AOKMIHIYHMX JOCTIMKEHb iX roc-
TPOI Ta XPOHIYHOI TOKCUMYHOCTI, KyMYNATUBHUX BNACTUBOCTEN Ta
KniHiYHMX  gocnimkeHb (HyxHuubkuid i3 cnisast., 2018, 2019,
2020).

BukopucTaHnit HaMW PO3YMHHWK PEOMONIFMIOKIH € nnas-
MO3aMiHHUM KOMOIAHWUM PO34MHOM [EKCTpaHy (moniMepy rmo-
ko3m).

[MpoTarom 2 MicauiB 3a nopocsTamu Benu crnocTepe-
XEHHsl, 3BaxyBamm Ha 1, 5, 9, 12, 30 Ta 60 gobw nicnsa Hapoga-
KEHHS Ta BW3HAYanu guHaMiKy 3MiH Macu Tifna MOpOCST KOH-
TPONbLHOI Ta AOCAIAHOI rpyn; Ans AochimkeHb ymicTy ®epymy Ta
Kynpymy B cpoBaTLji KpoBi NopocaT Bigbupanu 3pasku KpoBi Ha
1,5,9, 12, 30 Ta 60 fobu XuMTTS.

Pesynbtat  AocnigkeHb.  YNpogoBX — HAyKOBO-
BMPOBHMYOro Jocnigy, Skvi Tpueas 2 Micsui, ocobnney yeary
Byno 3ocepemkeHo Ha 3MiHax B OpraHiami mopocsT AOCMIgHOT
rpynu, y WMOBIPHUIA Nepiog nposiBy depymaediunTHoi aHemii,
OCKINbKM  aKLEHTYBaNoCs Ha BMBYEHHI HOBOI CXeMMW mpodhinak-
TUKW JaHoi natonorii, Binuey knatpoxenaty ®epymy(lV), Bee-
[EHOro y Mepiof BariTHOCTi MOPOCHWUM CBWHOMATKam, Ha no-
JanbLunii PO3BMTOK MOMOAHSIKA CBUHEN.

Y pesynbTaTi npoBedEHWX AOChigKeHb He 6yno
BiAMIYEHO HapOMKEHHS MEPTBUX MOPOCAT Ta He crnocTepirany
Oyob-skMX KNiHIYHMX O3HAK aHemii. Hamu He Bigmivanacs
BnigicTe cnm3oBux 0BOMOHOK (3 KOBTYBATUM BIATIHKOM), CKyW-
OB[KEHICTb LUETUHW, CYXICTb YW 3MOPLLEHHS LLKIpU MOPOCHT,
MPUCKOPEHUA NYNbC Ta MPULLBUAWEHUA PUTM OUXaHHA Y HUX,
IO XapaKTepHO Ans NposiBy aHeMii. Y BCix nopocsaT 3a nepioj
Jocnifly He BUSIBASANM BiCTaBaHHS Yy poCTi, po3najis TpaBneH-
HS1, ManopyxnneocTi.

MopocsTa aKkTWBHO CCanu CBWHOMATOK, MPUPOLHLO
3aiiManu Cocku 3 BinblnMM piBHEM NakTawji MONOYHNX MaKeTiB,
O BiAMOBIAHO BMNMBano Ha 36inblueHHs ix macu Tina. Cnig
BiA3HAuMTH, L0 MopocsTa AOCNIgHOT rpynu Bymu GinbLu akTuB-
HUMW, HIX NOPOCSATa KOHTPOIBHOI rpynu, WO NiATBEPAXYE AaHi
Mpuctynu T.I. i3 cniasT. (2013), aki goBogATb, WO AediuuT
®epymMy B OpraHi3Mi NOPOCAT-CUCYHIB NPU3BOAUTL A0 3HMKEHHS
PYXNWBOCTI Ta TPWUBAMOCTi CCaHHS MOIOKa CBUHOMATKM.

3MiHM Mack Tina AocnigHWX TBapWH, NOPIBHAHO 3 KOH-
TPONeM, € Ayxe BaroMuMM MOKa3HWUKOM, NOPYLUEHHS SKOro CBif-
YWTb PO CTYMiHb Hebnarononyyys B opraHismi. 3MiHM Macy Tina
0cobnnBo BaXNMWBI ANS MOMOAMX MIGPOCTAYMX TBApWH; 3i
30inbLUEHHAM BiKy MPUMPICT Macu BigbyBaeTCs 3HAYHO MOBiMb-
Hiwe (Koutombac A.1., 2007).

Ha nepiuy poBy XuTTs pisHWLi y Maci Tina nopocsT KoH-
TPONbHOI Ta AOCAIAHOI rpyn He 6yno (tabn. 1).
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Tabnuugs 1.

Maca Tina niggocnigHux nopocst, r (M*m, n=15)

Bik nopocsiT, a6 T'pyna nopocsT -
| KOHTpONbHA Il gocnigHa

1 1781,0£26,79 1706,9+31,09

5 2858,0+£62,63 2191,8+82,12***
9 3145,9487,22 3263,3 £141,35*
12 3603,8+61,41 4110,8+£175,77*
30 7583,3+£84,63 10262,2 £333,76***
60 20266,7+£270,75 25574,4+957 20***

Mpumimka: cmynitb 8ipo2idHocmi = * = p<0,06, ** - p<0,01, *** - p<0,001; NOPIBHSHO 3 NOKA3HUKOM y NOPOCAM KOHMPOILHOI 2pynu.

Maca Tina nopocsT Bikom 5 fi6 gocnigHoi rpynu 6yna B
1,3 pasa BiporigHO MEHLLOI, HiX Maca Tina nopocaT KOHTPOMb-
Hoi rpynu. Cnig 3ayBauTy, LLO Ha Apyry AoBy XuTTs nopocs-
Tam KOHTPOMbHOI rpynu Byrno BBEAEHO TpaguuinHuii depym-
[EKCTpaHOBMIA npenapart, wo 3abesnevyBas BNAMB Ha OOMIH
PEYOBWH Ta 3aranbHWi CTaH OpraHiamy TBapyH.

Ha 9, 12, 30 1a 60 gobu xuTTs Maca nopocsT AOCiAHOI
rPynu 3pocTana iHTEHCMBHILLE, HDK Maca Tina nopocsT KOH-
TponbHoi rpynu i 6yna Binbwoto B 1,03, 1,14, 1,35 Ta 1,26 pasa

BiAMNOBIAHO, NOPIBHAHO 3 KOHTPOIEM.

Bigomo, wo gocnimkeHHs Bmicty ®epymy B CupoBarLi
KpOBi BaXnuBe ANs CKPUHIHTY, OiarHOCTUKK pepyMaedilnTHuX
aHeMii, a TaKoX Ans OLiHKM ePeKTMBHOCTI NiKyBaHHS XBOPUX Ha
hepymaediumtHy aHemito. Tomy OAHMM i3 3aBfaHb HALIOrO
JOCTiMKeHHs Oyno BM3HAuYeHHs ymicty ®epymy y cupoBartui
KpOBi MOPOCAT 3a BMAMBY PisHUX (hepyMBMICHWX NpenapaTiB
(Tabn. 2).

Tabnuugs 2.

YmicT ®epymy y cupoBaTui KpoBi nopocat
3a BNAMBY pi3HUX epyMyMicHUX npenapartis, MMonb/n (M£m, n=15)

Bik nopocs, 4o I Ipyna nopocar -
KOHTPOMbHA Il gocrigHa
1 poba 32+043 3,8+0,76
5 poba 85+0,14 4,2+ 046"
12 poba 22,6 £0,44 6,8 + 0,52
30 foba 14,7+0,29 145+1,17

Mpumimka: cmyniub gipozidHocmi = ** = p<0,01, *** - p<0,001; nopieHAHO 3 NOKA3HUKOM y NOPOCSM KOHMPOJbHOI 2pynu.

Y cupoBaTLi KpoBi HOBOHapomKeHnx (Ha 1 goby) nopo-
cAT gocnmigHoi rpynu BmicT ®epymy OyB HE3HAYHO BHULLWM,
OCKifbKW BCi BOHW Bynu HapomeHi Big CBMHOMATOK, KM OBOX-
pa3oBo BBogunyu npenapat ®epymy(lV) y nepiog BaritHocTi. Ha
5 poby xuTTa gaHuit nokasHuk OyB yaBivi BULLMM Y MOPOCAT
KOHTPOIBHOI rpynu MOPIBHAHO 3 TakUM Y CMPOBATLL KPOBi NOPo-
CAT JOCTMIAHOT rPynW, O MOXHA MOSACHATW TUM, WO 3rigHO
TPaAMLiiHOI cxemu npodinakTukm epymaediunTHOI aHeMii,
nopocsATaM KOHTPOMbHOI rpynn Ha 2 AoBy XuTTS BBOAWUNM (he-
pymaekctpaHoBui npenapat. Cnig 3asHaunTh, WO XOAHMX
KMIiHIYHMX O3HaK aHeMil y NopocAT AOCRIAHOI rpynu He cno-
crepiranocs. Takoto X byna TeHgeHuis i Ha 12 poby xuTTs
nopocsT, npote Ha 30 foby, Konu BXe MUHYB KPUTWUYHMIA NEpiog
po3BUTKY pepymaediynTHOI aHemii, ymicT ®epymy y cupoaTL
KPOBI MOPOCAT KOHTPOMBHOI Ta AOCHIAHOI IPyN HE BigPI3HABCS.

Baxnuee 3HauyeHHs Ans opraHisMy TBapWH Mae BMiCT
Kynpymy, ocKinbku LbOMy MIKPOENEMEHTY HaneXuTb Baxiuea
GionorivHa ponb y remouumTonoesi: Kynpym  nmpuckoptoe
OKWCHIOBaIbHO-BIAHOBHI peakLji y KNiTWHaX, CNpusie yTBOPEHHIO
remorno6iHy, HakonuyeHHI0 Pepymy «npo 3anac». 3a Hectaui
Kynpymy y TBapuH po3BuUBaETLCS aHeMis, Y NOPOCAT, KpiM TOro,
ypaxaeTbes LigHTparbHa HepBoBa CUCTEMA, PO3M SKLLYIOTHCA |
JeMIEniHi3ytoTbCH PYXNWBI HEPBOBI BOIIOKHA CMIMHHOTO MO3KY,
L0 MPM3BOAMTL 4O MOPYLLEHHS KOOPAMHALi PyXY, BUHUKHEHHS
napanivy. ICHye TBepaxeHHs, Wo 3a fediunty depymy B op-
ranismi 36inbLyeTbes ymicT Kynpymy (Monkosenko O.B., 2010).

Hamu gocnigxeHo Bnnus ®epymy y cknafi pisHux de-
PyMBMICHWUX NpenapaTiB Ha BMICT Kynpymy y cupoBaTLi KpoBi
nopocar (tabn. 3).

Tabnumugs 3.

Ymict Kynpymy y cupoBartui KpoBi nopocat
3a BNNMBY pi3HUX pepymBMiCHUX npenapatiB, MMonb/n (M+m, n=15)

Bik nopocs, pi6 I Ipyna nopocat -
KOHTpOIIbHa Il gocnigHa
1 16,0+ 0,17 16,5+ 0,16
5 18,0+ 0,26 17,1 +£0,24*
12 20,8+0,41 21,3+0,57
30 14,5 +£0,30 13,6 £ 0,54

Mpumimka: cmyniub gipoeidHocmi = ** = p<0,01, *** - p<0,001; nopieHHO 3 NOKA3HUKOM y NOPOCSIM KOHMPOJIbHOI 2pynu.

Ymict Kynpymy y cupoBaTui KpoBi nopocsiT AoCRigHOT
(3acTocoyBanu ix MaTepsm knatpoxenat ®epymy(lV)) Ta
KOHTPOIbHOI  (3aCTOCOBYBanM HOBOHAPOMKEHUM NOPOCSATaM
TPaauLitHUiA hepyMaEKCTpaHoBMIA Npenapar) rpyn bys Maike
O[JHaKOBMM YNPOLOBX Nepiody AOCMiAy Ta 3HAaXOAMBCS Y Mexax
pi3ioNoriyHMX KONMBaHsb.
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BucHoBku.

MeTolo HaykoBO-BUpPOBHMYOrO AOCAidY, KM TpUBaB 2
micsili, 6yno BMBYEHHS HOBOI CXemu MpodinakTikm epymae-
iumTHOI aHemii nopocsT, a came BnnmMBY knatpoxenaty ®epy-
my (IV), BBEOEHOTO MOPOCHMM CBMHOMATKaM Yy nepiod BariT-
HOCTi, Ha 3MiHU B OpraHi3Mi HapomXeHUX Bif HUX MOPOCAT Y
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¥IMOBIpHWIA nepiof NposBY JaHoi naTonorii Ta Ha NoAanbLuni
PO3BMTOK MONOLHSIKA CBUHEN.

BigcyTHicTb 3arnbeni, o3Hak aHeMii um iHWOoi naTonorii
cepeq NopocAT AOCISHOT rpyny BKasyearna Ha npodinakTnyHui
ecdbekt knatpoxenaty ®epymy (IV), 3aCTOCOBAHOMO MOPOCHUM
cBMHOMaTkam. [lopocsiTa akTMBHO CCanmu CBWHOMATOK, Mpw-
POAHLO 3aMMarnu cocku 3 BinblUMM piBHEM NakTaLlii MONOYHUX
nakeTis, LLO BiANOBIAHO BNNMBANO Ha 36iNbLUEHHS iX MacK Tina.

y nepioa BariTHOCTi 3acTocoByBanu knatpoxenaty ®epymy (IV),
He BiOpi3HANach Bif Macu Tina MOpOCAT KOHTPOMbHOI rpynu;
Byna meHwWwolo Ha 5 foby ix XuTTH, Ta nepesullyBana B YCi
nocnigytoui nepioan BUPOLLYBaHHS, ax A0 BiaSTy4eHHS.

Hukumin BMICT @epymy y cupoBaTLi KpOBi NOPOCAT A0-
CRIQHOI rpynK, HiX y KOHTponi A0 12 10BOBOrO BiKY, MOSICHIOETb-
€51 0cO6NMBOCTAMI MO0 hapMaKOKIHETUKM — BMAIMBOM NMaLeH-
TapHoro 6ap’epy.

Maca Tina NOPOCAT, HAPOMAKEHUX BiJ CBMHOMATOK, KM
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Antianemic effect of preparations of iron in pigs

Anemia is one of the most common non-communicable diseases of newborn mammals. In modern conditions of pig breeding
an important task, which does not lose relevance, is to provide the needs of newborn piglets in Iron. Modern prevention of iron defi-
ciency anemia and pharmacotherapy for this pathology are based primarily on intramuscular administration of iron dextran drugs to
piglets.

The article presents the results of studies of antianemic action in the body of piglets Iron in the form of clatrochelate and in
rare unconventional valence 1V. The study was performed on analogous piglets, which were divided into two groups — control and
experimental. Piglets from the experimental group were selected from sows given 10 ml of 10% Iron(IV) clatrochelate solution twice
intramuscularly during pregnancy. Piglets of the control group according to the traditional scheme of prevention of iron deficiency
anemia on the second day of life were administered iron dextran drug in a dose of 2 ml for the animal. The material for the research
was the body weight and blood serum of piglets. The experiment lasted 60 days.

The results of the studies showed the absence of death and anemia among the piglets of the experimental group, the high
intensity of their growth, which indicates the prophylactic effect of Iron(IV) clatrochelate used in pregnant sows. It was found that the
body weight of piglets in the experimental group did not differ from the body weight of piglets in the control group; was less than 5
days of their life and exceeded in all subsequent periods of cultivation, up to weaning.

It is known that the study of the content of iron in the serum is important for screening, diagnosis of iron deficiency anemia
and to assess the effectiveness of treatment of patients with iron deficiency anemia. Therefore, one of the tasks of our study was to
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determine the content of iron in the serum of piglets under the influence of various iron-containing drugs. The lower content of iron in
the serum of piglets of the experimental group than in the control up to 12 days of age, due to the peculiarities of its pharmacokinet-

ics — the effect of the placental barrier.
The content of copper in the serum of piglets of the experimental and control groups was almost the same during the exper-

imental period and was within physiological values.
Key words: anemia, iron, hexahydrazide clatrochelate, piglets, sows.
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The aim of this study was to prepare B-group aflatoxins(BGAFs) antibody with strong specificity and good eurytopicity. Ac-
cording to the molecular structure and active site of aflatoxin B1 (AFB1), the BGAFs artificial antigen AFB1-BSA was prepared by 6
methods such as oxime active ester(OAE),methylation of ammonia(MOA),mixed anhydride(MA),semi acetal(SA),epoxide(EP) and
enol ether derivative(EED) and identified by UV and SDS-PAGE. Polyclonal antibodies against AFB1(AFB1 pAb) were prepared by
immunizing New Zealand rabbits with AFB1-BSA, and the titers of AFB1 pAb was detected by indirect ELISA, the sensitivity of AFB1
pAb was analyzed by indirect competitive ELISA(icELISA) and the specificity and eurytopicity of AFB1 pAb was analyzed by cross-
reactivity(CR) test. The results showed that AFB1-BSA was synthesized successfully and the best one was OAE method among 6
synthesis methods of BGAFs artificial antigen and its conjugation ratio of AFB1 to BSA was about 8.46:1. The immune efficacy of
OAE method was the best, its AFB1 pAb had high titers of 1:1(28x104 )by indirect ELISA, a good sensitivity with the 50% inhibition
concentration(ICso) of 10.32 ug/L to AFB1 by icELISA and a high CR to AFB2 of 75.21%, AFG1 of 44.13%, AFG: of 14.72%, AFM; of
16.36% and AFM: of 1.44%, respectively. In this study, AFB1 pAbs with high titer, sensitivity, specificity and eurytopicity were pre-

pared, which laid a matter and technical foundation for the establishment of BGAFs immunoassay.
Key word B-group aflatoxins, antigen synthesis design, polyclonal antibody, characteristics analysis

DOI: https://doi.org/10.32845/bsnau.vet.2020.4.8

Introduction. Aflatoxins (AFs) are a group of toxic sec-
ondary metabolites containing similar molecular structures
(difuran ring and oxyheteronaphthalidone). They are produced
by Aspergillus flavus and Aspergillus parasiticus through the
polyketone pathway. At present, more than 20 members of the
aflatoxin (AF) family have been found in food pollution. Among
them, AF of group B (B group aflatoxins, BGAFs) have strong
toxicity, wide pollution, and high content. Various toxic effects
such as carcinogenicity, teratogenicity and immunosuppres-
siveness have become the main targets of food AF contamina-
tion detection (Sun D.D et.al., 2015). BGAFs include AFB+ and
AFBg, both of which are closely related to food pollution, and
both exist at the same time, mainly AFB+1, AFB2 pollution is
accompanied by AFB+, and has a toxic additive effect (Luo, X.
et. al., 2018). Therefore, there are two regulations for the max-
imum residue limits (MRLs) of BGAFs in foods. the current
AFB1 MRL standard of foodand agricultural products in China is
“GB 2761-2017 limit of fungal toxins in food” which One is that
some countries including my country adopt AFB1 MRLs, such as
the current AFB1 MRL standard of food and agricultural products
in China is “GB 2761-2017 limit of fungal toxins in food” (CHINA.
National Food Safety Standard Limit of mycotoxins in food.
2017), corn and its products <20 ug-kg, rice and its products
<10 ug-kg-1, wheat and its products <5 pg-kg-1. Second, some
countries use MRLs for the total amount of BGAFs (B1+B2),
such as EU <4 pg-kg, Japan <10 ug-kg', and US FDA <15
pg-kg. There are many current analytical methods for food
BGAFs contamination, mainly using instrumental analysis and
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immunoassay. In particular, inmunoassay has become a tech-
nology because of its strong specificity, high sensitivity, simple
operation, large-scale screening and on-site detection. Indis-
pensable technical means, the key to establishing a BGAFs
immunoassay method is to obtain excellent antibodies, and
hapten design and antigen synthesis are the prerequisites for
preparing excellent antibodies (Gefen T.et. al., 2015). There
have been related reports on the research of BGAFs antigen
synthesis methods at home and abroad (Mongkon, W. et. al.,
2017, Xiao L.W, et. al., 2017), but there are no reports on the
design of different hapten molecules, antigen synthesis and
comparative analysis of antibody characteristics. In this study,
AFB1 was used as the starting material for the reaction. Polyclo-
nal antibodies (pAbs) were prepared through different AFB+
hapten molecular design and antigen synthesis methods, and
their characteristics were analyzed to screen out the best hap-
ten and antigen synthesis methods. It lays the foundation for the
preparation of high-quality monoclonal antibodies of BGAFs with
high sensitivity, broad recognition spectrum and strong specifici-
ty (Zhou, Y. et. al., 2007).

Aim The aim of this study was to prepare B-group afla-
toxins (BGAFs) antibody with strong specificity and good eury-
topicity.

Materials and Methods

Main reagents, solutions and experimental animals

AFB+, AFB,, AFG1, AFG2 standard products, Singapore
Pribolab product; Cationized bovine serum albumin (cBSA),
goat anti-rabbit enzyme-labeled secondary antibody (GaRIgG-
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HRP), American Sigma product. The diluent used in the en-
zyme-linked immunosorbent assay (ELISA) is 0.01 mol-L-!
pH7.4 phosphate buffer solution (PBS); the washing solution is
PBS containing 0.5 g-L-* Tween2 (PBST); the blocking solution
is PBST containing 50 g-L-' porcine serum; the coating solution
is 0.1 mol-L-" carbonate buffer solution (CBS) with pH 9.6. The
experimental animals were 18 male New Zealand white rabbits

at the age of 2 months and weighing 1£0.2 kg. They were pro-
vided by the Experimental Animal Center of Xinxiang Medical
College. They were divided into 6 groups, each with 3 rabbits.
BGAFs artificial antigen synthesis design
According to the active sites on the molecular structure
of AFB1 (Figure 1), the following six methods are proposed to
prepare artificial antigen AFB1-BSA (Table 1).

)

O
| /.

Fig.1 Molecular structure of AFB

Table1

The hapten design and antigens synthesis of AFB1

Antigen synthesis design Antigen synthesis route Reaction principle
| | g
2 3 kS > o]
2 S| E| 5|3
gl 2 S S| 8
S o S <
el Els
The oximation of the 1-position
carbonyl group of the active site
of AFB1 to AFB10, the introduc-
- tion of the carboxyl active
= S = w group, the active ester method
1 8 £ 8 S under the action of the coupling
8 ) 8 agent dicyclohexylcarbodiimide
(DCC), the synthesis of AFB10
and BSA in the form of a single
amide bond AFB+-BSA [78],
Using the 2-position a-active
S _ hydrogen of AFBs, through
S = £ Mannich reaction, the a-active
2 =3 2 £ 3 hydrogen and the amino group
S § 2 = of BSA undergo an aminometh-
= £ ylation reaction, which s
< o _—— coupled in the form of Mannich
base to synthesize AFB1-BSA
[9.10],
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Antigen synthesis design

Antigen synthesis route

Reaction principle

s | B| 2|8
g & £| 3| 8
<< o % =] <
T8 E S
AFB1 is converted to AFBaa
under the action of H2SO4. The
5 2-position hydroxyl of the active
"§ site is used to react with acid
= L = anhydride. The product is a half-
3 3 3 5 < ester compound AFB2a-HS. The
S 5 e | = i is i
= s @ 0 carboxyl active group is intro-
+ E ° A duced, and the coupling agent
2 U isobutyl  chloroformate  (IBC),
< Y R AFB1O and BSA synthesize
b AFB:+-BSA in the form of a
single amide bond [1"12],
I i I 7 The condensation reaction of
ax T Th ma. FE AFB1 under the action of H2S04
K N o f/;m N R produces AFB.a with active
A Y U W sites of aldehyde groups, whose
[} [ [¢] Z 27 077 N\ZF P
o = k=l - e aldehyde groups can form
3| & 5 5| 3 " , ' , unstable Schiff bases with the
=2 @ =2 ? Wi amino groups of BSA. Through
L N LV i the reduction of NaBHs, the
L T A M TN AY antigen AFBza-BSA is synthe-
.\(\b A s \;\\ \V/ o sized [13.14],
BSA —N:r‘_FBZa BSA —N—AFB |
8 (o)
)k Using  dichloromethane  as
0 |. solvent, the double bond of
N 4 Sa, AFB1 bifuran ring is oxidized to
o oidation _CHy form AFB1 epoxide, which
3 S § = ') reacts with the primary amine of
4‘ ] 3 g & BSA to form secondary amine,
g 3 T introduces a hydroxyl group on
the epoxide, and couples with
BSA in the form of monoamide
Into AFB+-BSA [15.16],
The molecular structure of AFB1
contains an active site bifuran
ring, which can react with
+ NH,-BSA glycolic acid to generate AFB+
2 3 = enol ether derivative (AFB1-GA)
3. = S g | o with active carboxyl group,
4 S S £ w which is used to couple the
@ ol °© carboxyl group with BSA to
synthesize AFB1-BSA['7],
+ NH,-BSA
AFBQ—~GA755A
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BGAFs artificial antigen identification

UV Scan

Dissolve AFB1 with methanol, prepare 1 mg-mL-! AFB1
solution; use volume ratio (v/v) 4:6 methanol PBS solution to
dissolve BSA and AFB1-BSA, prepare 1 mg-mL-' BSA and

AFB+- BSA solution; UV scan at a wavelength of 200 ~ 500 nm,
through the calculation formula A = ¢CL (where A is the absorb-
ance value, read by the instrument; € is the molar extinction
coefficient, which is a constant value; C is the solute concentra-
tion in the solution; L is Optical path, determined by the instru-
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ment), calculate the molecular binding ratio of AFB1 and BSA
(Wang Y.N. et. al., 2014).

SDS-PAGE identification

The concentration of the concentrated gel and the sepa-
rating gel are selected to be 5% and 12%, the voltage is 90 v
and 60 v, the sample volume is 10 WL per well, and the protein
content is 10 pg per well. The UV analyzer system software
calculates AFB+1 and BSA the molecular binding ratio.

Preparation of AFB1 pAb

The artificial antigens synthesized by 6 different meth-
ods were used to immunize New Zealand white rabbits. Each
antigen was used to immunize 1 group, a total of 6 groups, 3
rabbits in each group. The immunization dose is calculated
according to the amount of protein BSA in AFB1-BSA, each is
100 pg, the volume is 1 mL, the back is injected subcutaneously
at 4 to 6 points, a total of 5 immunizations, each interval is 3 to 4
weeks, after the fifth immunization for 2 weeks, blood was col-
lected from the ear vein, the polyantiserum was separated by
centrifugation, and the polyantiserum was purified by the satu-
rated ammonium sulfate salting-out method to prepare AFB1
pAb (Ju RH et. al., 2015).

Characteristic analysis of AFB1 pAb

Determination of potency

Indirect ELISA (Zhao HH et. al., 2015).
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Sensitivity identification

Indirect competitive ELISA (icELISA) measures the half
inhibitory concentration (IC50) of AFB1 pAb on AFB1 to deter-
mine sensitivity (Chen T et. al., 2014).

Specific identification

With AFB1, AFB2, AFG1, and AFG2 as inhibitors, the
IC50 of each inhibitor was determined by icELISA, and the
percentage of the IC50 of AFB1 pAb to AFB1 and the IC50 of
other inhibitors was used as the cross-reaction rate (CR%)
(Zhang C et. al., 2016), the calculation method is CR% = IC50
of AFB1 pAb to AFB1/1C50x100 of AFB1 pAb to other inhibi-
tors.

Results

GAFs artificial antigen identification results

UV identification

The results are shown in Figure 2. In the range of
UV2004500 nm, the characteristic peak of BSA is at 278 nm,
and the characteristic peak of AFB1 is at 363 nm. The artificial
antigen AFB1-BSA is synthesized by 6 methods including OAE,
MOA, MA, SA, EP, EED. Both contain the characteristic peaks
of BSA and AFB1, indicating that the above 6 methods can
synthesize artificial antigen AFB1-BSA. The calculated results of
the molecular binding ratio of BSA to AFB1 (Liu, H.X. et. al.,
2014) are shown in Table 2.

——BSA

—— AFB1

—— AFB1-BSA(OAE)

—— AFB1-BSA(MOA)

—=— AFB1-BSA(MA)

—=— AFB1-BSA(SA)
AFB1-BSA(EP)
AFB1-BSA(EED)

" \A ~—
S0 =
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Wavelength/nm
Fig.2 UV spectra of AFB+-BSA
Table2
Molecular binding ratio of AFB+-BSA prepared by six methods
Synthesis methods Initial molar ratio of AFB+ to BSA Molecular binding ratio of AFB+-BSA Usage ratio of AFB+
OAE 50:1 8.64:1 17.28
MOA 50:1 6.88:1 13.76
MA 50:1 10.78:1 21.56
SA 50:1 4.46:1 8.92
EP 50:1 6.38:1 12.76
EED 50:1 2.31:1 4.62

Note: Compared to the molecular weight of BSA and
AFB1, BSA is 66.446, AFB+ is 312, BSA is much larger than
AFB1, so the utilization rate of BSA is 100% when the utilization
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ratio is calculated.
SDS-PAGE identification
The results are shown in Figure 3. It can be seen that
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the bands of the 6 artificial antigens AFB1-BSA lag behind the | BSA is greater than that of BSA, and it can be determined that
bands of BSA, indicating that the molecular weight of AFB1- | the synthesis of AFB+-BSA is successful.

1 2 3 4 ) 6 i

(98]

664 KD

s

443KD

290KD

20.1KD
143KD

Fig.3 The SDS-PAGE photo of AFB+-BSA
1. Maker; 2.BSA; 3. AFB1-BSA(OAE); 4. AFB+-BSA(MOA); 5. AFB1-BSA(MA); 6. AFB1-BSA(SA) ; 7. AFB:+-
BSA(EP) ; 8. AFB1-BSA(EED).

AFB1 pAb characteristic analysis group. The indirect ELISA titer of the 6 immunized rabbits all

Determination of potency reached 1: (1x104). It can be seen that the 6 types The AFB1-

The results are shown in Figure 4. It can be seen that | BSA synthesized by the method has good immunogenicity. The
after the immunization, one rabbit with the highest indirect ELI- | OAE group and MA group have the best immune effect, with a
SA titer was selected for comparison and analysis in each | ftiter of 1: (1.28x104).

—— 0AE
2.0 —— MOA
L —— MA
SA
EP
EED

<

0'0-.|.|.|.|.|.|.|.|.|.|.|.|.|.|.|
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Diluted times of AFB1pAb (><103)

Fig.4 The indirect ELISA titer curves of AFB1 pAb
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Sensitivity analysis
The results are shown in Figure 5. It can be seen that
the icELISA inhibition curve of 6 immunized rabbits has a good
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linear relationship. The OAE group has the best sensitivity, with
an ICso of 10.32 pg-kg'. The sensitivity of the other groups is
inferior to that of the OAE group.

1.0

1.5 2.0 2.5

Lg [AFB, concentration J(ng/L)

Fig.5 The sensitivity measurement of AFB1 pAb to AFB1 by icELISA

Table 3
The regression equation, R? and ICso of4 AFB1 pAb to AFB1 by icELISA

group Regression equation R2 value ICs0 (pg-kg? )

OAE y=—32.171x+82.621 0.9916 10.32
MOA y=—31.822x+99.59 0.9943 36.18

MA y= —231.546x+97.263 0.9938 31.49

SA y=—32.875x+92.292 0.9966 19.36

EP y=—25.245x+99.481 0.9932 91.21

Specificity and broad-spectrum analysis

The results are shown in Table 4. It can be seen that the
antibodies prepared by the six methods can recognize AFB1
100%, and the OAE method has the best specificity and broad-
spectrum, with an 1Cso of 10.32 pg-kg-' and a CR with AFB; of
86.46%; The CR with AFGi1 and AFG: were 44.13% and
14.72%, respectively. Antibodies prepared by other methods

have good specificity and can recognize AFB1 100%, but their
sensitivity and broad-spectrum are not as good as those pre-
pared by OAE method. The results show that the best antigen
synthesis method for preparing antibodies against BGAFs with
high sensitivity, strong specificity and good broad spectrum is
the OAE method.

Table 4
The percent cross-reactivity of AFB1 pAb with AFB1, AFB2, AFG1. AFG2
AFB1pAb(OAE) AFB1pAb(MOA) AFB1pAb(MA) AFB1pAb(SA) AFB1pAb(EP) AFB1pAb(EED) |

AF ICso (%) ICso (%) ICs0 (%) ICso (%) ICso (%) ICs0 (%)

(ug-kg) CR (bg-kg) CR (ug-kg) CR (ug-kg) CR | (ugkg”) | CR (Mg-kg) CR

AFB+ 10.32 100 36.18 100 31.49 100 19.36 100 91.21 100 307.81 100
AFB: 13.72 75.21 46.03 78.61 46.85 67.22 23.83 81.26 14414 | 63.28 590.13 52.16
AFG+ 23.39 4413 | >108 <05 >103 <05 35.67 5427 | >10° <05 | >108 <05
AFG, | 7041 | 1472 | >10° <05 | >10° | <05 | 7941 2438 | >108 | <05 | >108 <05
AFM 6308 | 1636 | 74139 | 488 | 61504 | 512 | 54174 | 368 | >100 | <05 | >103 <05
AFM 716.67 1.44 >103 <05 >103 <05 | >108 <05 | >108 <05 | >108 <05

Discussion and Conclusion

About the design of BGAFs antigen synthesis method

The molecular weights of AFBs and AFB; in BGAFs are
312.27 and 314.29, respectively. They belong to small molecule
haptens and have no immunogenicity. According to the theory
of hapten-carrier effect, only by combining with large-molecule
protein carriers to form artificial antigens can they be specific for
haptens. Therefore, the design of antigen synthesis methods is
very important (Zeng, H. et. al., 2014). Since the selection of
different active sites and the introduction of different linking arm
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lengths will have a greater impact on the properties and struc-
ture of small molecules, which in turn will affect the quality of
antibodies produced (Shi HY et. al., 2006). According to the
molecular structure characteristics of BGAFs, this study select-
ed the 1-position carbonyl group, 2-position active hydrogen, 3-
position hydroxyl group and aldehyde group, and the difuran
ring between 3-position and 4-position as the active groups.
Through different chemical reaction methods, respectively intro-
duce available carboxyl, hydroxyl, aminomethyl and other active
groups to realize the coupling with carrier protein to synthesize
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artificial antigens.

About the synthetic route of BGAFs artificial antigen

At present, the research on BGAFs artificial antigen syn-
thesis method is still at the empirical level, and trial and error
methods are mostly used. Although a variety of artificial antigen
identification methods have been established, the immunogenic-
ity of the artificial antigens prepared is ultimately through the
effect of animal immunity. It was confirmed (Guo N. F. et. al.,
2014). Based on a large number of relevant research literature,
this article uses AFB+ as the starting material for the reaction,
and uses 6 methods such as OAE method, MOA method, MA
method, SA method, EP method and EED method to synthesize
artificial antigens, and through UV, SDS-PAGE for antigen
identification and animal immunization for antibody characteris-
tics analysis, the most ideal antigen synthesis method for the
preparation of BGAFs antibody was selected by OAE method.
Its advantages are that the reaction system is easy to construct,
the reaction conditions are mild, the operation steps are simple,
and the product yield is high. However, in terms of the advanced
nature of the technical route adopted in this research, the re-
search and application of molecular simulation technology,
computer-aided technology, etc. Needs to be improved (Morita,
1. 2017).

Analysis on the immune effect of BGAFs artificial anti-
gen.

The purpose of this research is to screen out BGAFs ar-
tificial antigen synthesis methods, and lay the material and
technical foundation for the preparation of high-quality BGAFs
antibodies with high sensitivity, strong specificity and broad
recognition spectrum. This requires that in the design of BGAFs
antigen synthesis, on the one hand, it is necessary to consider
the specificity and sensitivity of the antibody to AFB+1 to meet the
detection technology requirements under the AFB+ limit stand-
ard; On the other hand, it is necessary to consider the sensitivity
and broad-spectrum of the antibody to AFB2 to meet the tech-
nical requirements for detection under the BGAFs limit standard
(Xie Hui et al. 2017) used MA method to synthesize AFB1-BSA,
and screened hybridoma cell 3B9 to obtain AFB1 mab. The
antibody specifically recognizes AFB+1 with a sensitivity of 1.04
ug-kg', CR of AFBz, AFG+, AFGz, and AFM+ are 2.2%, 33.9%,
1.8%, and 5.12%, respectively, which have no CR with AMF

and poor broad-spectrum. Xiao Zhi et al. used SA method to
synthesize AFB1-BSA, and screened hybridoma cell 3A12 to
obtain AFB1 mab. The antibody specifically recognizes AFB1
with a sensitivity of 6.1 pg-kg-, and is compatible with CR of
AFBz, AFG1, AFGz, and AMF1. They are 7.8%, 20.2%, 0.6%,
and 3.68%, respectively. It has no CR with AFM2, and it also
has the problem of poor broad-spectrum.

Conclusion

The results of 6 different antigen synthesis methods and
the characteristics of the antibodies produced showed that the
OAE method was the best, the produced AFB1 pAb antibody
titer was high, and the indirect ELISA titer reached 1:
(1.28x104); the sensitivity to AFB1 was good, ICso is 10.32
ug-kg; it has strong specificity and can recognize AFB1 100%.
The CR with AFBz, AFG1, AFGz, AMF+, and AFM: are 75.21%,
44.13%, 14.72%, 16.36% and 1.44%, respectively. The other
five methods designed by this research have certain defects in
varying degrees. Therefore, the author recommends that they
should not be used except for research work.

In this study, based on the molecular structure charac-
teristics of AFB1 and the existing active sites, six BGAFs antigen
synthesis methods were designed, through UV, SDS-PAGE
identification and analysis of the characteristics of AFB1 pAb
produced by immunized animals, a high-titer, sensitive, specific,
and broad-spectrum AFB¢ pAb was obtained. It shows that
antigen synthesis design is the prerequisite for the preparation
of high-quality antibodies, and the OAE method is an effective
way to realize the preparation of high-quality antibodies for
BGAFs, laying a material and technical foundation for the estab-
lishment of BGAFs immunoassay methods.
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SAnan Bane, acnipanm Cymcbkul HAY, (Cymu, Ykpaina), Konedx Hayk npo meapuH ma semepuHapHy mMeduyuHy, IHemu-
mym Hayku i mexHonoeiti XeHaHb, (CiHbcsiH, Kuma)

lanHa ®omina, dokmop semepuHapHux Hayk, npogpecop, Cymebkut HAY, (Cymu, YkpaiHa)

CuHme3 ma nidzomoeka aHmuzeHie 0511 ompuMaHHs cneyuchiyHUX i eepumonHux asmumie npomu B-group ach-
JlamokcuHie

Memoto yboeo docnidxerHs 6yno supobneHHs aHmumin 0o acpnamokcunie epynu B (BGAF) i3 cunbHOK cneyugidHicmio
ma xopowor egpumoniyxicmio. JocnidxeHHs npogodunu 8 nabopamopii 6esneku ma skocmi npodykmie meapuHHuymea Cymch-
koo HAY, akynbmemy eemepuHapHoi meduyuHu, Cymu, YkpaiHa ma Ha 6a3i Haykogo-mexHidHo20 iHemumymy XeHaHb, CiHbCSH,
Kumati. BidnogioHo 0o monekynsipHoOi cmpykmypu ma akmueHo20 uyeHmpy agpriamokcuHy B1 (AFB1), wmyqHul anmueeH BGAFs
AFB1-BSA eomysanu 6 ma memodamu, makumu sik Memod akmusHo20 eqpipy okcumy (OAE), memunmiosaHHs amiaky (MOA), amiwa-
Hul aHeidpud (MA), Hanishabpukam auemarnb (SA) enokcud (EP) ma noxioHe eHonosozo eqpipy (EED) ma idenmugpikysanu 3a
donomozoro YO ma SDS-PAGE.

[MoniknoHansHi ahmumina npomu AFB1 (AFB1 pAb) comysanu winsaxom iMyHisauji Hogosenardcbkux kponig AFB1-BSA, a
mumpu AFB1 pAb eusiensnu 3a donomozor Henpamozo I®A, yymnusicms AFB1 pAb aHanisyeanu 3a 00NOMO20K0 HENPSMO20
KOHKypeHmHo20 I®A (icELISA), cneuugbiyricmb ma eypimoniynicmb AFB1 pAb aHanizysanu 3a 00noM0O20i0 Mecmy NepexpecHoi
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peakmusHocmi (CR). Pesynbmamu nokasanu, wo AFB1-BSA 6ye ycniwHo cuHmesosaHull, i Halikpaujum bys memod akmueHo20
epipy okcumy (OAE) i3 6 memodig cuHmesy wmyyHoeo aHmueeHy BGAF, a tio2o eidHoweHHs koH'toeauii AFB1 do BSA cmaHosuro
6rusbko 8,46A1. Imynna egpexmusHicms memody OAE 6yna Halikpauioro, tiozo pAb AFB1 mae eucoki mumpu 1: (1,28x104) 3
gukopucmarHaM memody Henpsimozo IQA, wymnugicms 3 50% korueHmpauieto iHeibysanHs (IC50) 10,32 mke / 1 do AFB1 3a
donomoeoto icELISA ma sucokuii CR 0o AFB2 75,21%, AFG1 44,13%, AFG2 14,72%, AFM1 16,36% ma AFM2 1,44% eidnosidHo. Y
ybomy OocnidxeHHi 6ynu nidzomosneHi pAbs AFB1 3 8UCOKUM mUMPOM, Yymiugicmio, cheyugidHicmio ma eypumoniyHicmio, Wo
3aKrarno 8axsnusy ma mexHidHy 0cHosy A1l CMBOPEHHS iMyHOM02iYHo20 aHanizy BGAF.

Knroyoei cnosa: achnamokcuHu epynu B, KOHCMpPyKUis CUHME3y aHMu2eHy, NOMIKoHabHIi aHmumina, aHanis, xapakme-
pUCMUKLU.
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