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PYBLIEBA ®EPMEHTAL|S1 Y OBELb 3A YMOB 3rOJ0BYBAHHSA KYKYPYA3AHOIO CUNOCY PI3HOI AKOCTI.
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Pesynbsmamu npogedeHux docnidxeHb ceidyams, W0 NoKasHUKU pybueeoi hepmeHmauii ogeuyb 3anexams 6id pigHsi nodpi-
6HeHHs KyKypyd3u Ha curioc, sikuli 320008yeasu meapuHam. HeobxiOHO eka3amu, Wo NPOMeOimuYHa akmueHicmb MikpoopaaHiamie
pybust ogeub 6 06ox banaHcosux docnidax byna Ha pieHi 8id 2,28+0,32 do 2,34%0,18 np. 00. 3HayHOI 8USIBUNACK UESTHON0301iMmUYHa
aKkmueHicmb MikpoopaaHiamig emicmumozo pybus y oseup nid yac nepuio2o banaHcogozo docnidy (11,98+0,42 - 12,12+0,38 %) i He
gidpizHsanacs 8i0 makoi akmugHocmi y oseup nid Yac 0py2020 6anaHcogoeo docnidy (12,02+0,66 — 12,56+0,44%). 320d08yB8aHHS y
docnidHomy nepiodi gigusam cunnocy 3 Kykypyd3u MOI04HO-80CKOBOT Cmu210Cmi 3epHa NO3UMUBHO 8NAUHYIIO Ha aKMUBHICMb MIKPO-
opaaHismie pybus. Tak, aminonimuyHa akmugHicmb MiKpoOpaaHiamig pybus y meapuH nepwioi 2pynu (Cunoc 3 eenuyuHo nodpio-
HenHs1 0,4 - 1,0 cm) cmarosuna 0,92+0,06 ym. am. 00. Y ogeub Opye0i e2pynu (cumoc 3 8enuquHor nodpibHerHs 1,0 - 2,0cm) daHul
nokasHuk bys 1,26 pasa (p< 0,01), a mpemboi epynu (cumoc 3 genuquHor nodpibHerHs 2,0 — 3,0 cm) e 1,07 pasa suwe 0aHo20
noKasHuKa y meapuH nepwoi 2pynu. 320008ysaHHs1 00CTIOHUM meapuHam Cuiiocy 3 Kykypyd3u 80CK080I cmuainocmi 3epHa makox
CNPUSIIO NIGBULLEHHIO aKMUBHOCMI MiKpoopaaHiamig pybus. AMinonimuyHa akmueHicmb y ogeub nepwioi docnidHoi epynu cmaHosuna
0,90+0,08 ym. am. 0., wjo 8 1,17 pa3a meHwe daHo20 noka3HUKka meapuH Opyaoi epynu i 6yno Ha 4,65 % binbwe, HiX y meapuH
mpemboi epynu. B mol xe vac, npomeonimuyHa akmusHicmb MikpoopaaHismie pybus y meapuH Apyaoi epynu byna 6 1,09 pasa
MeHLUE, HiX y meapuH dpya0i epynu nid Yac nepuwioeo banaHcosoz2o 0ocnidy, Wo ceidyume npo ¢hizionoaiyHicme CumoCy oOmpuMaHo2o
3 KyKypyd3u MOI0YHO-80CK0B0I cmueaiocmi 3epHa. BuwiesasHayeHe nidmeepdxyembcss HacmynHumu daHumu. PieeHb 3a2arnbHo20
azomy y emicmumomy pybusi meapuH nid yac nepwozo banaHcosozo docnidy susisca 8 1,08, 8 1,18, 6 1,11 pasa binbwe (p<0,05),

HiX y meapuH, IKuM 320008y8au Cusloc 3 KyKypyd3u 80CKO8OI cmueaiocmi 3epHa.
Knrovoei cnosa: BiBLi, kykypya3sHuii curoc, pybuesa depMeHTaLlis, akTUBHICTb.

DOLl:https://doi.org/10.32845/bsnau.vet.2019.4.1

BeTyn. 3HaHHS 3aKOHOMIpHOCTEN | B3aEMO3B'A3KIB pi3HO-
MaHITHWX NPOLECIB, SiKi 3aDe3neyyoTb BUKOPUCTAHHS NOXMBHUX
PEYOBMH KOPMIB B OpraHi3mi, 0CobnmBo XyiHUX TBapWH, Mae
ByT1 OCHOBOIO X XMBMEHHS. JTuwe Ha i OCHOBI MOXMNBO (hop-
MyBaHHS! HanbiNbLL [OCKOHANMMX METOAIB JKMBMEHHS TBApWH,
CMPSIMOBAHUX Ha MiABULLEHHS! 3aCBOEHHS | BUKOPUCTAHHS NOXK-
BHUX PEYOBUH KOPMIB paLlioHy.

®isionoriyHi npoLecy TpaBneHHs i 06MiHy pevoBKH B Op-
raHiaMmi TBapUH MOXYTb 3HAYHO 3MIHIOBATUCA NiJ BMAMBOM pi3-
HWUX yMOB 3abe3neyeHHs X NOXMBHUMW PEYOBUHAMM, SKE MOX-
NWBO 33 YMOB PI3HOTO NOEAHAHHSA OKPEMUX rpyn KOPMIB B paLli-
OHi, X TEXHOMNOTIYHOT NiArOTOBKM, CMIBBIAHOLLEHHS KinbKICTi OKpe-
MWX MOXMBHUX PEYOBWMH B pauioHi - Binkis, BYrneBoAis, KniTko-
BMHW, MiHEpanbH/X PeyYoBWH. Bu3HalouM 3HAYEHHS COKOBUTMX
KOPMIB B paLjioHi TBapuH, HeoOXigHO 06OB'SI3KOBO BPaxoByBaTH
cpisionoriyHy porb B paLlioHi XYMHUX TBAPUH KOPMIB, LLO MICTATb
KNITKOBMHY i Tak 3BaHi 6anacTHi pevoBuHu. Lis rpyna peqoBuH
Mae Benuke (isionoriyHe 3Ha4eHHs, 0cobIMBO ANs XYNHWUX TBa-
PWH, He TiNbKK SIK [Keperno eHeprii, ane i gk daktop, Lo BrnvBae
Ha npoLiecu pybLeBoi epmeHTaLi Ta MOTOPUKY OpraHiB LWyH-
KOBO - KWLLKOBOrO TPaKTy.

3HayHy aKTyanbHicTb JaHa npobnema HabyBae no BigHo-
LUEHHO L0 3abe3neyeHHs opraHiaMy OBeLb NOXMBHUMU PEYO-
BWHaMK, HOpPMyBaHHs (i3ioNOriYHOCTi YMOB AN XUTTERIANBHO-

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

cTi pybLeBoi Mikpodhnopy Ta MiABULLEHHS NPOZYKTUBHOCTI TBa-
PWH, BPaxoBYKUN OCTATOUHI NPUHLMNWK X rofiBni B yMoBax BUPO-
BHuuTBA.

HocnipxeHHs nposefeHi B CyMCbKOMY HaLiOHanbHOMY
arpapHoMy YHIBEPCUTETI y pamkax aepxbromkeTHoi Temu: «Po3-
gin 1. «lMapameTpu npe - Ta NOCTHATaNbLHOTO POCTY Ta PO3BUTKY
TBapuH (HoMep AepxasHoi peectpalii — 0108U010281) .

AHani3 ocTtaHHix nybnikauin, B AKMX 3ano4aTKOBaHO
po3B’A3aHHA AaHoi NpoGnemu.

AHanis nitepaTypHUX JaHUX 3 NUTaHb 3abe3neyeHHs op-
raHi3amy XyWHWUX TBapuH, 0cOBNNBO OBELb, MOXMBHUMMW PEYOBY-
Hamu N9 NigTpUMaHHs romeoctasy B opraniami ( M.[. Kambyp,
AA. 3amasin, .M. Matsinuyk, 2018) [03BONSOTb CTBEPIKY-
BaTK, LLO NpU Pi3KOMY 3MEHLLEHHI 6araTix Ha KIiTKOBUHY KOPMIB
B paLjiOHi 3HMKYETCA NEPETPaBHICTb KMITKOBUHM, MabyTb Yepes
OinbLU WBMAKMA Nepexig BMICTY 3 LMYHKY Y KULIEYHMK, @ TaKOX
SHIKYETBCS aKTUBHICTb MikpoopraHiami pybus [Tilley S.M., Terry
R.A. (1963). Lle siBuLLe 3HA4YHOK MIpOIO NOB'A3aHE 3 HASIBHICTIO Y
KWLLKOBOMY XWMYCi MEBHOrO, MiHiManbHOro piBHs (Brmabko 0,7-
0,8 %) KNITKOBWHM, SIK MEXAHIYHOrO YWHHMKA, HeObXigHOro Ans
HOpManbHOro TpaBneHHs B LwWnyHky (M. 1. Kambyp, A.A. 3amaaiit
Ta iH., 2018) i B KMLLEYHMKY.

[ins BUpiLLEHHs! TUTaHHS NPO CTPYKTYPY paLlioHy i BMICTY
B HbOMY KITITKOBUHW Ta MaKpO-MiKPOENEMEHTIB ANs XKUBMNEHHS
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XYWHUX TBAPWH BENWKE 3HAYEHHS Ma€E CUIOC, LLO BNIMBAE Ha Op-
raHiaMm HoBoHapomkeHux arHat (Kambyp M., 3amasin A.A., Ma-
peHko H.M., 2017) Ta skictb 6apaHuHn (Kambyp M.[., 3amasii
A.A., MixtipboBa A.B. 2016) .

Woro 3a3suyail BigHOCATL A0 rPYNK COKOBUTMX KOPMIB,
OfHaK OTPUMaHi B HALUUX AOCAIMKEHHAX AaHi NOKa3yKoTb, WO 38
XapaKTepoM fii Ha TPaBMeHHs CUIOC 3HAYHO BiApPI3HAETLCS Bif
TaKWUX TUMOBMX COKOBUTUX KOPMIB, SIK KOPMOBWUIA BYpSiK, i LUBUZLLE
HabnMKaeTbCA 40 rpyoux KOpMiB.

[py BUKOPUCTAHHI CUMOCY HE MOXHA HE BPaxOByBaTu Ty
o0cTaByHY, WO Lel KOPM MICTUTb BENMKY KiNbKICTb OpraHiYHuX
KWUCNOT, Mae KUCAYy peakLito. 3rogoByBaHHS BENMKOI KinbKoCTi Ci-
nocy, 3a JaHUMu AesKX AOCIAHWKIB, CNPUYMHIOE Y KYIHWX TBa-
PYH 3MiHY aKTUBHOCTI MikpoopraHiamis py6us, pH pybuesoro Bmi-
CTY, KUCINOTHO - NyXHy piBHOBary opranismy (B. . AHoBuy., J1. 1.
Conory6, 2000.)

PesynbTtat Hawwmx gocnigpxeHb cBigyaTh, WO napame-
TPU KOHCEPBALlii KyKYpya3n MONOYHO-BOCKOBOI Ta BOCKOBOI CTUT-
NOCTi 3epHa Ha CUNOC CyTTEBO BMMMBAKOTb HA MOrO SKICTb, NOI-
[aHHs, NepeTpaBneHHs NOXWUBHWX PEYOBWH Ta ix 6anaHc B opra-
Hi3Mi OBELlb.

B 3B’A13Ky 3 UMM, METOI0 HaLMX AOCTigXeHb 6yno Bu-
3HaYeHHs NoKa3HWkiB pybLeBoi hepmeHTaLii y oBelpb 3a yMOB
3rof0BYBaHHS KyKypyA3sHOrO CUMOCY Pi3HOI SKOCTI.

Marepianu Ta mMeToaM [OCHIMKEHHS.

[ns BU3HAYEHHS ONTUMANbHUX YMOB KOHCEpBaLii KyKy-
PyA3n y cTagii MONOYHO-BOCKOBOI Ta BOCKOBOI CTUIIIOCTI 3epHa
Ha cunoc, Hamu B ymoBax nabopatopiin HBO “3ops “ MHAIBMIT
Ta kacdegpu aHaTOMii, HOPMarnbHOI Ta MaTonoriYHoi disionorii
Cymcbkoro HAY Bynu 3aknageHi Tpy BapiaHTy CUocy, Benn4mHa
noapibHeHHs B sikux cknagana signosigHo 0,4 - 1,0 cm, 1,0 - 2,0
cm, 2,0 - 3,0 cm 3 gopatkoBuM noapibHeHHsM Ha IKM-5 Ta wwinb-
HicTio yknagku macu B 400, 500, 600, 700 Ta 800 kr/m3.

B 3paskax roToBOro CUMOCY KOXHOMO BapiaHTy noapib-
HEHHsl JOoCnimKyBann XiMiyHUA Ta BioxiMiuHuiA cknag (BMICT Ta
CIBBIJHOLWEHHS OpraHivyHMX KucnoT, pH, KinbKiCTb amiayHoro
a30Ty, HasIBHICTb MACMsAHOI KUCMOTK).

[Ons BUSBNEHHS CTYNeHs NoigaHHs KyKypyO3sHOro cu-
NOCy Pi3HWX BapiaHTiB, NepeTpaBneHHs Ta 6anaHcy MOXWUBHNX

PEYOBUH B OpraHiami oBeLlb Hamu ByB NpoBeaeHuit 6anaHcoBui
JocCnif 3rigHO CXxemu (cxema Aocnify HaBeaeHa y nepLuomy no-
BiOMMEHHI), Ans Yoro 6ynu copmoBaHi 6 rpyn TBapuH, no 4 Bi-
BLYi Y KOXHIiA.

B KOXHiit LoCniaHii rpyni B IKOCTi €AMHOTO KopMy OyB BY-
KOPUCTAHMIA KYKYPYO3SHWA CUNOC BiANOBIAHOrO MOApPIOHEHHS,
SKWA 3rofoBYBan TBAPUHAM: MEepLUNX ABOX rPyn - 3 OBKUHOK
nogpibHeHHs 0,4-1,0 cm, BiBUaM apyrux rpyn - 1,0-2,0 cm i TpeTix
rpyn - 3 JOBXMHOK nofpibHeHHst 2,0 -3,0 cm Ta AoaaTkoBoO Mno-
ApibHeHn Ha apobapui JKM-5.

B npoueci gocnigy nposoauny Bigbip npod BMiCTUMOro
pybLUs B KiHLi 3piBHAMNBHOMO Ta AOCMIZHOMO nepiody 3a A0ONOMOo-
rolo 30HAY Ta Wwnpuugs Kaxe.

Y 3paskax BMICTUMOro pybus BU3HA4anM aminomnitTuiHy
aKTUBHICTb pybLeBux bakTepii — 3a CmiTom | Poem y mogudikaui
M.®. Kynuka (1970), npoTeoniTuiHy akTUBHICTb — 3a l1eTpoBoto
I.C. i BHiouHante M.M. (1966), Lentono3onituyHy akTUBHICTb py-
Buesux BakTepint — in vitro Wwnsxom iHKybyBaHHS LienotaHoBMX
CTPIYOK y BMICTi pybus y BakyyMHOMY TepMoCTaTi MpOTSroM
TPOX i6 3 HACTYMHUM BM3HAYEHHAM Cyxoro 3ammwky (Man-
oin ©.10., FOpuyk E.O., 1968).

Mig Yac NpoBedeHHs ekcnepUMeHTanbHUX AOCTiMKEeHb
AOTPUMYBANMUCL MiXXHAPOAHUX BUMOT «EBPONENCHKOI KOHBEHLT
3axucTy XpebeTHNX TBapWH, L0 BUKOPUCTOBYIOTLCS B eKCrepu-
MEHTanbHIX Ta iHWKMX HaykoBux Linsx» (Ctpacbypr, 1986 p.) Ta
BignosigHoro 3akoHy YkpaiHu «[1po 3axucT TBapuH Bifg XOpCTO-
koro noomkeHHs» Ne 3447-1V gig 21.06.2006 p.

OtpumaHmii uudposuin MaTepian 0bpobnenuit cTaTucTu-
YHO 33 [JOMOMOTOK KOMIMTIOTEPHOI MPOrpamm 3 BU3HAYEHHAM Ce-
peaHboi apudmeTnyHoi (M), CTaTMCTUYHOT MOMUIKK CepeaHbOi
apugMeTUYHOI (M), BIPOTiAHOCTI PisHMLI (p) Mix cepeaHiMmu apu-
(PMeTUYHMMM 4BOX BapiaLliiHuX psgiB 3a KpUTEPIEM 4OCTOBIPHO-
cTi (1) i 3a Tabrmysamn CtblogeHTa. PisHnL0 Mixx ABOMA Bennym-
Hamu BBaxanu iporigHoto npu P<0,05; P<0,01; P<0,001.

PesynbTat BnacHux gocnigxeHb. Pesynstati npo-
BeJieHUX JOCTiMKeHb CBiAYaTh, L0 B KiHLi 3piBHANBHOMO nepiogy
nokasHuku pybLeBoi hepmeHTaLii y 0BeLb YCix rpyn NpakTN4HO
He BigpiaHsanuch ( Tabn. 1).

Tabn. 1. AKTUBHICTb MiKpoopraHi3miB pybus oBeLb B KiHLi 3piBHANbHOro nepioay ( M*m, n=4)

[MoapibHeHHs KyKypyA3n, cM
ToKa3HMKNA 04-10() | 1,0-2,0 (Il | 2,0-3,09(Ill)
Curnoc 3 KykypyAsy MOMNOYHO-BOCKOBOI CTUIOCTi 3epHa
AMInoniTMyHa akT. yM. og. 0,84+0,08 0,85+0,06 0,82+0,04
[poTeoniTnyHa akT. mp. of. 2,32+0,34 2,30+0,26 2,28+0,32
Lientonosonitnya akt. % 12,06+0,54 11,98+0,42 12,1240,38
Cunoc 3 KyKypyn3u BOCKOBOI CTUIMOCTI 3epHa
AwifioniTvyHa akT. yMm. am. of. 0,82+0,06 0,84+0,04 0,80+0,06
MpoTeoniTnyHa akT. mp. of. 2,30+0,26 2,34+0,18 2,26+0,12
LlentonosonitnyHa akt. % 12,02+0,66 12,16£0,54 12,56+0,44

Tak, aminoniTyHa akTUBHICTb MiKpOOpraHismis pyous, y
oBelb B nepiomy banaHcoBomy Aochifi (konueanach B Mexax
Big 0,82+0,04 no 0,85+0,06 ym. am. oA.). MpakT4HO Ha LEOMY
piBHi Byna aKTUBHICTb JaHOi rpynu MIKpOOpraHiamiB y BMICTY-
Momy py6Lis oBeLyb Nig vyac Apyroro 6anaHcoBoro gocnigy (cunoc
3 KyKypydsu Bockosoi crturnocti 3epHa): Big 0,80+0,06 no
0,84+0,04 ym. am. og.

MpoTeoniTMyHa aKTWBHICTb MiKpoopraHiamis pybus B
obox GanmaHcoBux pocnigax 6yna Ha pieHi Big 2,28+0,32 o

2,34+0,18 np. oa. 3HaYHOK BMABUNACH LLEMIONO30MiTUYHA aKTU-
BHICTb MiKpOOPraHi3miB BMICTUMOrO pybus y oBeLp Mig vyac nep-
woro Ganaxcosoro focnigy (11,98+0,42 — 12,12+0,38 %) i He
BiApi3HANAach AaHa akTUBHICTb y oBeLls ( Tabn. 2) nig yac gpyroro
Banatcosoro gocnigy (12,02+0,66 — 12,56+0,44%).
3rofi0ByBaHHs y AOCNIAHOMY Nepiofi BiBLAM CUMOCY 3 Ky-
KypyZ3n MOMOYHO-BOCKOBOI CTWFMOCTI 3epHa MO3UTWBHO BM-
Hyra Ha aKTMBHICTb MikpoopraHiamie pybus. Tak, aminonitnyHa
aKTWBHICTb MIiKpOOPraHiamia pybLs y TBapuH nepLuoi rpynu (cu-
noc 3 BenuunHol nogpibHeHHs 0,4 — 1,0 cm) craHoBuna
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0,9240,06 ym. am. 0. Y oBeLib ApYroi rpynut (CUIoc 3 BENUYUHOK
nogpibHeHHs 1,0 — 2,0 cm) aaHuin nokasHuk 6yB 1,26 pasa (p<
0,01), a TpeTbOi rpynu (curnoc 3 BENUUYMHOK noapibHeHHs 2,0 —

3,0 cm) B 1,07 pasa binblue 4aHOMO NoKasHUKa TBApUH TPETLOI
rpynu.

Tabn. 2. AKTUBHICTb MiKpoopraHiamiB pyous y oBeub B KiHUi gocnigHoro nepiogy (M+m, n=4)

MoppiBHeHHs KyKypyAa3u, CM
MoKa3HMKIA 04-10() | 1,0-2,0 (Il) | 2,0-3,0 (IIl)
Curnoc 3 KyKypyz3u MOMOYHO-BOCKOBOI CTUIIOCTi 3epHa
AMINoniTMYHa aKT. yM. of. 0,92+0,06 1,16£0,12 0,98+0,14
[MpoTeoniTMyHa akT. np. oA. 2,96+0,52 3,80+0,34 3,06+0,42
LlentonosonitnyHa akt. % 13,02+0,38 15,1440,34 14,32+0,26
Cunoc 3 Kykypya3u BOCKOBOI CTUIMOCTi 3epHa
AwifionitTyHa akT., yM. Of. 0,90+0,08 1,06+0,18 0,86+0,22
[poTeoniTnyHa akT. np. of. 2,38+0,26 3,18+0,56 2,88+0,24
Llenionosonitnyna akt., % 12,9440,18 14,86+0,36 14,0240,44

3HayHo BiApi3HANACH AKTMBHICTb MPOTEOMITUYHUX MIKPO-
OpraHi3miB pybLs B Mexax TBapuH AOCAigHMX rpyn. Y oBeLb Apy-
roi Ta TPETLOI rpyNu, AaHU NOKA3HWK B KiHLLi LocniaHOro nepiogy
BusBmBCS B 1,28 pasa (p<0,01) Ta B 1,03 pasa 6inbLue, HiX y TBa-
PUH NEPLUOI rpynu.

3rofoByBaHHS JOCMIGHUM TBapUHAM CUIOCY 3 KyKypyaau
MOMOYHO-BOCKOBOI CTUIOCTI 3epHa piBHUM nogpibHeHHs 1,0 —
2,0 cM HanbinbLL NO3NTMBHO BNAMHYNA HA LIEMIONO30MITUYHY aK-
TUBHICTb MiKpoOOpraHiamie pybus. Y oBelb ApPYroi rpynu AaHuii
nokasHuk craHoBiB 15,14+0,34 %, wo Bussunock B 1,16 pasa
(p<0,05) 6inbLue, Hix y oBeLb nepLuoi rpynu Ta B 1,06 pasa, Hix
y TBapyH TPETLOI rpynu.

3rofoByBaHHS 4OCMIGHUM TBapUHaM CUIOCY 3 KyKypyaau
BOCKOBOI CTUINOCTi 3epHA TaKOX CMPUANO MiABULLEHHIO aKTUBHO-
CTi MikpoopraHiamiB pybus. AMINONiTMYHA aKTUBHICTb Y OBELb
nepLoi gocnigHoi rpynu ctaHosuna 0,90+0,08 ym. am. og., Wo B
1,17 pasa MeHLLEe JaHOro NoKasHWKa TBApWH Apyroi rpynu i Byno
Ha 4,65 % Binblue, Hix y TBapWUH TpeTLOi rpynu. B Toit xe yac,
NpOTEONITUYHA AKTUBHICTb MIKpOOpraHiamis pybus y TBapuH
apyroi rpynu (1,06+0,18 ym. am. og.) 6yna B 1,09 pasa meHLwe,
HiX y TBapuH apyroi rpynu (1,16+0,12 ym. am. og.) nig yac nep-
woro 6anaHcoBoro gocnigy.

lMpoTeoniTuyHa aKTUBHICTb MiKpOOpraHiamis pybus npu
3rofjOBYBaHHi TBapuHaM CUrocy 3 KyKypya3u BOCKOBOI CTUFIOCTI
3epHa Hambinbll BWUCOKOK BUSIBUNACh Yy OBELb APYroi rpynu
(3,18+0,56 np. oa.), ogHak 6yno B 1,34 MeHLle AaHOro nokas-
HWKa TBapWH Apyroi rpynu, nepuoro GanaHcoBoro Aocnigy
(p<0,05). LientonosonitnyHa akTUBHICTb BMICTUMOrO pybLs TBa-
PWH nepwoi rpynu (gpyrmii 6anaHcoBWM LOCNi) CTaHOBUTH
12,94+0,18 % i 6yB B 1,15 — 1,08 pa3a meHLLe, HixX y OBELb ApY-
roi Ta TpeTboi rpynu (p<0,05).

HeobxigHo BigmiTuTyh (Tabn. 3), Lo 3rogoByBaHHs TBa-
PWHAM CUIOCY 3 KYKYPYA3u MOIOYHO-BOCKOBOI CTUMOCTI 3epHa
HanBinbLL NO3UTWUBHO BMIMHYIO Ha a30THW 06MiH. PiBeHb 3ara-
NbHOTO a30Ty y BMICTUMOMY pybus TBapWH nig Yac nepLuoro ba-
naHcoBoro Agocnigy konweaBcst Big 127,34+3,42 wmr% no
148,82+4,02 mr%. [aHi nokasHukm 6ynm B 1,08, B 1,18, B 1,11
pasa BinbLue (p<0,05), y TBapuH Mig Yac nepworo 6anaHcoBOro
Aocnigy, HiX y TBAPUH, SKUM 3ro40BYBarnu CUIoC 3 KyKypyaau Bo-
CKOBOI CTUINOCTi 3epHa. BMmicT 3anuwkoBoro a3oty B pybui TBa-
PWH YCIX rpyn Mig Yac nepLioro Ta gpyroro 6anaxcosoro gocnigy
MPaKTUYHO He BifPI3HABCS.

Tabn. 3. Moka3Hnku a3oTHOro obMmiHy B py6ui oBeLb B KiHUi gocnigHoro nepiogy (M+m, n=4)

Mogapi6HeHHs kyKypyaau, cM
MokasHuku 04-1,0() 1,0-2,0 (Il) 2,0-3,09 (I
Cunoc 3 Kykypy/i3n MOMO4HO-BOCKOBOI CTUINIOCTi 3epHa
3aranbHuit asot, Mr% 127,34 +£3,42 148,82+4,02 136,02 +£3,16
3anviwkosui @301, Mr% 49,20 +1,30 50,02 £1,12 49,40 +1,24
Binkosuit asoT, Mr% 78,14 +1,56 98,89+2,10 86,62+1,34
Awiak, Mr% 16,34+1,02 12,06+0,94 14,42+1,36
Cwunoc 3 KyKypya3u BOCKOBOI CTUIMOCTi 3epHa

3aranbHuit a3oT, Mr% 118,0442,12 126,18+1,94 122,12+1,54
3anuiikosuit a3oT, Mr% 48,14£0,96 50,160,82 49,86+0,78
Binkosuit a3oT, Mr% 69,90+0,84 76,02+1,04 72,29+0,96
Awiak, Mr% 15,86+0,78 13,2240,84 14,26+1,08

OpHak, 6inbLU BYCOKMIA BMICT 3ararnbHOro asoTy y pyou;
TBapWH Nig Yac nepLuoro HanaHcosoro gocnigy, 3abesneyns Bu-
COKWW piBeHb BMICTY 6inkoBoro asoty. [Mig Yac nepioro 6anax-
COBOrO JOCTIIXXEHHS MOKa3HWKKU BMICTY BinkoBoro asoTy y pyou
oBelpb Oynu BignosigHo 6Ginbwe B 1,12, B8 1,31 T7a B 1,20 pasa
(p<0,05 - 0,01) 6inblue, Hix y TBapWH Mig Yac Apyroro nepiogy
BocCnimKeHb. 3HAYHO MeHLLMA BMICT amiaky y pyOuji TBapuH apy-
roi rpynu nig Yac 3rofoBYyBaHHA CUNOCY 3 KYKYPYA3N MOSOYHO-
BOCKOBOI CTUTNOCTI, CBiBYNTb Npo BinbLL BMCOKWIA piBEHb a3oT-
HOro 06MiHy B OpraHi3ami JaHux TBapyH.
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Moka3HWKK1 BYrNeBOLHO-MiNigHOTO 06MiHy B KpOBi OBELb
nig yac nepworo 6anaHcosoro gocnigy (tabn. 4), ceigyatb Npo
e(heKTUBHICTb 3rof0BYBaHHS TBapUHaM CUMOCY 3 KyKypya3n Mo-
NIOYHO-BOCKOBOI CTWIIOCTi 3epHa. HeobxigHo, BkasaTh Ha Haii-
BinbLu BUCoKuir piBeHb BMICTY JTXKK y py6ui i kposi TBapuH apyroi
rpynu. Y oBelp gaHoi rpynu BmicT JKK y pybui Busieuscs B 1,38
pasa (p<0,01),ra B 1,12 pa3a (p<0,05) 6inbLue, HiX y TBApUH Nep-
LUOi Ta TPETLOI rpynu.
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Tabn. 4. BmicT meTabonitis ByrneBoaHo-ninigHoro o6MiHy B KpoBi 0BeLib

(kiHeub gocnigHoro nepiogy, ( M*m, n=4)

MogpibHeHHs KyKypyaau, cM
ToKa3HMKM 04-10() | 1,0-2,0 (Il) | 2,0-3,0 (IIl)
Cunoc 3 KykypyA3u MOMOYHO-BOCKOBOI CTUTIOCTi 3epHa
JOKK, Mmonb/100 mn ( pyBeup) 7,32+0,22 10,1240,34 9,06+0,18
JOKK, Mmonb/n, ( kpoB) 1,32+0,12 2,02+0,08 1,54+0,10
KeToHosi Tina, MmMonb/n 0,54+0,02 0,48 +0,08 0,50+0,03
[ntoko3a, MMonb/n 2,44+0,10 2,51+0,09 2,68+0,04
HEXK, mexs/n 0,52+0,08 0,39+0,06 0,42+0,10
KE3 2,64 5,30 3,79
KK 0,41 0,23 0,32

MomibHa kapTMHA CMOCTepiraeTbCs i BiGHOCHO BMICTY
JIKK y kpoBi 0BeLb. Y 0BeLb Apyroi rpynu BMICT JaHnX MeTabo-
niti 6yB B 1,53 pasa — B 1,31 pa3a (p<0,01), 6inbLue Hix y TBa-
PYH NEPLUOT Ta TPETLOI Fpyni. BMICT KETOHOBUX TiN B KPOBI 0BELb
LOCTIZHNX rpyn BUSIBMBCS HE3HaYHUM, a rmiokosa 2,44+0,11 —
2,68+0,11 Mmonb/n, WO BNAMHYNO Ha iHaekcy kpoBi. Tak, KE3 y
oBeLb Apyroi rpynu ctaHoeuTs 5,30, wo B 3,29 pasa (p<0,001) -
1,40 pasa (p<0,01), Ginblue HiX y TBApUH MepLUOi Ta TPETbOI
rpynu, a KK HaBnaku B 1,78 — 1,39 pasa meHLue (p<0,01).

Mig yac gpyroro 6anaHcoBOro Aocniay, 3a yMOB 3rogoBy-
BaHHS TBapWUHaM CUNOCY 3 KYKYpYA3u BOCKOBOI CTUMMOCTI 3epHa,

HaKpaLLi NoKasHUKN MeTaboniTiB ByrneBOgHO-MINAHOTO 0BMIHY
BUSIBNEHI Y TBApWH Apyroi rpynu (tabn. 5). B kpoBi TBapuH gaHoi
rpynu BmicT JDKK ByB BinbLue, Hix y TBapuH NepLioi Ta TPeTLOI
rpynu B 1,51 pasa (p<0,01) — 8 1,07 pasa, a y pybui B 1,27 pasa
(p<0,01) - B 1,08 pasa 6inbLe. Mopag 3 uum, HeobXigHO BKa-
3aTu, wo Bmict JIKK y pybui TBapuH nig vac gpyroro anaHco-
Boro gocnigy 6ye BignosigHo B 1,01, B 1,11 T2 B 1,07 pasa
(p<0,05) meHLue, Hix y OBeLb Nig Yac nepLuoro 6anaHcoBoro fo-
cnigy. KE3 TBapuH nepLuoi rpynu, nig vyac apyroro 6anaHcosoro
pocnigy susisueca B 1,31 — B 1,22 pasa MeHLUe, HiX Yy OBeLb 4BOX
iHwmx rpyn (p<0,01), a KK B 1,73 — 1,49 pasa binbLe (p<0,01).

Tabn. 5. Moka3Hukn meTaboniTiB ByrneBogHoO-NiNigHOro 06MiHy y oBeLb
(kineub AocnigHoro nepiogy ( M+m, n=4)

MogapibHeHHs KyKypyaau, cM
MokaaHuku 0,4-1,0() | 1,0-2,0 (Il) | 2,0-3,0(1lI)
Cunoc 3 Kykypyasu BOCKOBOI CTUITIOCTi 3epHa

JOKK, Mmonb/100 mn (py6ub) 7,22+0,36 9,14+0,54 8,44+0,26
JOKK, Mmonb/n (B KpoBi) 1,18+0,14 1,78+0,66 1,66+0,24
KeToHOBI Tina, MMonb/n 0,62+0,02 0,54+0,04 0,59+0,02
['ntoko3a, MMonb/n 0,46+0,01 0,44+0,06 0,47+0,02
HEXK, mexs/n 0,56+0,06 0,42+0,08 0,48+0,04
KE3 1,30 1,70 1,58
KK 0,52 0,30 0,35

B nepcnekTuBi AaHHi QOCTIMKEHHS [O3BONATH NiABULLY-
BaTM aKTUBHICTb MpoLieciB pybLeBoi depmeHTaLji Ta 0bMiH pe-
YOBWH B OpraHiami oBeLlb, EDEKTUBHO BUKOPUCTOBYBATH CUIOC 3
KyKYpYA3u y cTagii MONOYHO — BOCKOBOI CTUIMOCTI 3epHa.

BucHoBku.

1. B KiHUi 3piBHANBHOrO Nepiogy nokasHukn pybuesoi de-
pMeHTaLil y 0BeLb YCiX rpyn NpakTUYHO He BiApPi3HANUCh, NPO LLO
CBIYMTb aKTUBHICTb MIiKpoOpraHiamis pybus.

2. AwinoniTuyHa aKTMBHICTb MiKpOOpraHiamis pybus
0BeLlb B KiHLii 3piBHANBHOIO Nepiogy nepiuoro 6anaHcoBoro foc-
nigy kormeanach B Mexax Big 0,82+0,04 go 0,85+0,06 ym. am.
og., a nig vac gpyroro 6anavcosoro focnigy Big 0,80+0,06 go
0,84+0,04 ym. am. op.

3. MpoTeoniTMYHa aKTUBHICTb MiKpOOpraHiamiB pybus B
obox GanmaHcoBux pocnigax 6yna Ha pieHi Big 2,28+0,32 no
2,34+0,18 np. og, a Lentono3oniTMYHa akTUBHICTb MIKpOOpraHis-
MiB BMicTMMOro pybus y OBeLb Mig Yac neplioro 6anaHcoBoro
pocnigy konusanacs 8in11,98+0,42 go 12,1240,38 %) i He Big-
pi3HsNach AaHa akTWBHICTb Y OBelb nig vac gpyroro 6anaHco-
Boro focnigy (12,02+0,66 — 12,56+0,44%).

4. 3rofoByBaHHS y JOCTigHOMY nepiogi BiBLAM CUNoCy 3

KyKypyLau y cTagii MOSIOYHO-BOCKOBOI CTUIMOCTI 3epHa crpusna
NiABULLEHHI0 aMinoMiTUYHOT aKTUBHICTI MiKpoopraHiamis pyous y
oBeLb apyroi rpynu B 1,26 pasa (p< 0,01), a TpeTboi rpynn B 1,07
pa3sa y NOpiBHSAHHI 3 JaHUM NOKA3HUKOM TBapUH NEPLLIOI rpynu.

5. 3rogoByBaHHs AOCNIAHUM TBapUHAM CUIOCY 3 KyKypy-
A31y cTagii BOCKOBOI CTUrMOCTi 3epHa CpUSNO NiABULLEHHIO aMi-
NONITUYHOI aKTUBHOCTI BMICTUMOrO pybLs y OBeLb NepLuoi foc-
nigHoi rpynin, ofHak BoHa Byna B 1,17 pa3a MeHLUe JaHOro noka-
3HUKa TBapUH Apyroi rpynu i Ha 4,65 %, HiX y TBapuH TPETLOI
rpynu.

6. MpoTeoniTyHa aKkTWBHICTb MikpoopraHiamis pybus vy
TBapWH APYroi rpynu npu 3rogoBYBaHHI CUNOCY 3 Kykypyadsw y
cTapii BOCKOBOI cTUrnocTi 3epHa byna B 1,09 pasa MeHLUe, Hix y
TBapuH apyroi rpynu (1,16£0,12 ym. am. og.) nig Yac nepLioro
BanaHcoBoro gocnigy.

7. TlokasHukW ByrneBOAHO-NiNigHOro 06MiHy B OpraHiami
OBeLb Nig Yac nepLuoro 6anaHcoBoro AoCniay cBigyaTh npo ede-
KTWBHICTb 3rofj0BYBaHHS TBApUHaM CUNOCY 3 KyKypya3u y cTagii
MOIOYHO-BOCKOBOT CTUMNOCTi 3€pHa, LLO CYNPOBOSXKYETLCS aKTH-
BaLieto cuntesy KK y pybui e 1,38 pasa (p<0,01) TaB 1,12 pasa
(p<0,05).
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Sheep fermentation in sheep in case of feeding of different quality corn silage

The results of studies on the effect of corn silage conditions and degree of grinding on its quality, eatability and digestion in the
body of sheep are presented in the article.

Studies show that the rates of scar fermentation of sheep depend on the level of grinding corn on silage fed to the animals.
The proteolytic activity of sheep microorganisms in both balance experiments was at the level of 2.28 = 0.32 to 2.34 £ 0.18 units.

The cellulosolytic activity of the microorganisms of the contained rumen in sheep during the first balance experiment was found
to be significant - 11.98 £ 0.42 - 12.12 + 0.38% and did not differ from that activity in sheep during the second balance experiment -
12.02+ 0, 66 - 12.56 £ 0.44%.

Feeding the silage from corn in the stage of milky-waxy ripeness of the sheep in the experimental period had a positive effect
on the activity of the microorganisms of the rumen.

The amylolytic activity of rumen microorganisms in the animals of the first group (silo with a grinding value of 0.4 - 1.0 cm) was
0.92 £ 0.06 conventional amylolytic units. In sheep of the second group (silo with a value of grinding 1,0 - 2,0 cm) this indicator was
1,26 times (p <0,01), and of the third group (silo with a value of grinding 2,0 - 3,0 cm) in 1.07 times higher than in animals of the first
group. Feeding experimental animals silage from corn waxy ripeness of the grain also contributed to the increased activity of the
microorganisms of the rumen.

Amylolytic activity in sheep of the second experimental group was 0.90 £ 0.08 conventional am. units, which is 1.17 times less
than this indicator of the animals of the second group and was 4.65% more than in the animals of the third group. At the same time,
the proteolytic activity of the rumen microorganisms in the animals of the second group was 1.09 times less than in the animals of the
second group during the first balance experiment, which indicates the physiology of the silage obtained from corn milky-waxy ripeness
of the grain. So, the amylolytic activity of sheep microorganisms at the end of the equilibrium period of the first balance experiment
ranged from 0.82 + 0.04 to 0.85 x 0.06 conventional am. units, and during the second balance experiment from 0.80 £ 0.06 to 0.84 £
0.04 conditional am. units

The level of total nitrogen in the contained scar of animals during the first balance experiment was 1.08, 1.18, 1.11 times higher
(p <0.05) than in animals fed a silage of corn in the waxy stage grain.

Indicators of carbohydrate-lipid metabolism in the body of sheep during the first balance experiment indicate the efficiency of
feeding silage from maize to animals in the stage of milky-waxy ripeness of grain, which is accompanied by activation of synthesis of
volatile fatty acids in the rumen by 1.38 times (p <0.01) that was 1.12 times (p <0.05).

Key words: sheep, corn silage, digestion, substance balance.
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African swine fever remains one of most economically threatened diseases that has been hurting to the swine industry in
Ukraine since 2014 and in China since 2018. African swine fever is an acute, highly lethal infectious disease caused by African swine
fever virus, which has occurred and spread in many countries around the world, causing a catastrophic blow to the swine industry in
the affected countries. ASFV is characterized of large genome, encoding 150-200 proteins, including variety of immunoregulatory
proteins, which can resist immunity. African swine fever virus mainly enters pigs through the respiratory and digestive tract. The target
cells infected are mainly mononuclear-macrophages, and the receptor is still unclear. Research on the development of diagnostic
techniques and tests related to African swine fever are continuing and their proper using is crucial. There are many studies on African
swine fever virus vaccines, including inactivated vaccines, attenuated vaccines, subunit vaccines and genetic vaccines. But so far
these vaccines have not been able to protect domestic pigs from African swine fever virus infection. The article mainly reviews the
researches of ASF virus, epidemiology, pathogenesis, diagnostic techniques and attempts to vaccine's develop, that provides

theoretical basis for the prevention and control of ASF.
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Introduction

Recently, all farmers and stakeholders in the swine
industry are threatened by the most dangerous transboundary
disease with high economic losses - African swine fever (ASF).
As can be known from OIE’s through their Early Warning System,
25 Countries/Territories notified outbreaks: 11 in Europe
(Bulgaria, Belgium, Hungary, Latvia, Moldova, Poland, Romania,
Russia, Serbia, Slovakia and Ukraine); 10 in Asia (China
(People’s Republic of), Indonesia, Korea (Democratic People's
Republic of), Korea (Republic of), Laos, Myanmar, Philippines,
Russia, Timor-Leste and Vietnam) and 4 in Africa (Cote D'Ivoire,
Kenya, South Africa and Zimbabwe) [report N33 December
2019].

The pork industry in Ukraine remains vulnerable to ASF
outbreaks mostly because of low biosecurity measures in
individual farms (households and smallholder farms) (Rebenko
H., Tytova T., 2018). Due the outbreaks of ASF the number of
pigs that are holded in small-scale pork production farms
decreased by 1 million heads: from 3.6 million in 2015 year to 2.6
million in 2019 year (Yurchenko O, 2019).

According to Chinese Government statistics the 26%
year-on-year decline in the national pig herd (in the middle of
2019) are registered. China has around 50% of the global pig
herd and accounts for around 50% of global pig meat
consumption. That is why the appearance of ASF in China will
have a significant impact on global agricultural markets (Nathan
Pitts, Tim Whitnall, 2019).

For effective control of disease spreading it seems
important to review latest information about African swine fever
and to improve understanding of the disease dynamics in affected
regions.

The aims of the research are the gathering and
processing of information about African swine fever, their current
presence, distribution and threaten. As well as considering the
measures of the disease control.

Materials and methods. Investigations were based on
the literature systematization, collection of the official information
from reports and analytical processing of data.

African swine fever (ASF) is an acute, heat, highly
contagious, ultra-high lethal disease caused by African swine
fever virus (ASFV). Once the disease occurs, no medicine can
cure, and the mortality rate can reach 100%. It belongs to the
World Organization for Animal Health (OIE) Class A disease
(Shuang Su, Xuefeng Lv, Meng Li, 2011). ASFV is the only
member of the African swine fever virus family and the African
swine fever virus genus. It is a double-stranded DNA arbovirus
that can proliferate in the blunt-edge carp. It has some
characteristics of iridescent virus and poxvirus. There are 1
serotype and 22 genotypes. ASFV is a large (greater than 200
nm), enveloped, icosahedral double-stranded DNA virus with a
linear genome. Different strains have different sizes of genomes,
generally between 170 kbp and 193 kbp, encoding 150~200
proteins with repeats at the end of the genome (Tulman, E. R.,
Delhon, G. A, Ku, B. K. & Rock, D. L., 2009, Dixon, L. K.,
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Chapman, D. A., Netherton, C. L. & Upton, 2013, Alonso, C. et
al.,, 2018)

ASF is widely spread and has a wide distribution of time
and space. The outbreaks since 2007 year were Czech, Polish,
Ukraine, Georgia, Armenia, Azerbaijan, Belarus, Lithuania,
Latvia, Estonia, Moldova, Romania, Cote d'lvoire, South Africa,
Mali, Burundi, etc. Studies have shown that the ASF epidemic in
the Caucasus and Russia has a high prevalence, and its
epidemic trend is long-term and unfavorable (Penrith M L,
Guberti V, Depner K, et al., 2011, Cwynar, P., Stojkov, J.,
Wiazlak, K., 2019). On August 3, 2018, the ASF epidemic in
Shenyang, Liaoning, China, was confirmed by the National
Reference Laboratory (Qinghua Wang, Weijie Ren, Jingyue Bao,
etal., 2018).

Because the ASFV virulent strain genome can encode a
variety of proteins to interfere with the host's natural immune
system, so as to inhibiting and evading the host's immune
response, creating favorable conditions for its own proliferation
and spread, there is no effective vaccine for ASF prevention and
treatment (Perez-Nunez, D. et al., 2015). Therefore, the
development of vaccines is of great significance in controlling the
disease. In addition, pathogenicity and pathogenesis research as
an important part of animal virus research is the theoretical basis
for studying animal diseases. This paper closely follows the new
development trend of ASF international epidemic situation, and
summarizes the research situation of ASFV from pathogens,
epidemiology, pathogenic mechanism, diagnostic technology and
vaccine, and provides theoretical basis for the prevention and
control of ASF.

Etiology. ASFV is the only member of the African swine
fever virus family and the African swine fever virus genus, and
has similarities with certain features of the iridescent virus family
and the poxvirus family. ASFV is a single-molecular linear double-
stranded DNA virus, encapsulated by a capsule, icosahedral
symmetrical, with a diameter of only 175-215 nm. There is a hole
in the capsid center of the virus particle, making its structure a
special six hexagon prism (Dixon L.K., Abrams C.C., Chapman
D.G., etall, 2008). The ASFV genome is 170-190 kb in length and
has 151 open reading frame ORFs encoding a total of about 150-
200 proteins. The mature particles of the virus contain more than
50 major proteins, which play an important role in the infection
process (Jia, N., Ou, Y., Pejsak, Z., Zhang, Y. & Zhang, J., 2017).
Among them, P72 accounts for 1/3 of the total protein volume of
virions, has a conserved protein sequence, and has good
antigenicity. It can produce high titer anti-P72 antibody after
infection, and is usually used for serological diagnosis of African
swine fever. According to the nucleic acid sequence of the C
terminal of the P72 gene, African swine fever can be divided into
24 genotypes (Achenbach, J. E. et al., 2017). The genome of the
African swine fever virus is susceptible to variability, and the
genetic processes are diverse, making it difficult to induce the
production of neutralizing antibodies, so the serotype is not yet
classified. By using restriction endonuclease digestion analysis,
it was found that ASFV from America and Europe is the same
genotype, while the isolated African strain has multiple
genotypes, indicating that there were significant genotype
differences between strains from different regions. The first strain
to determine the full sequence of the genome is a non-toxic
Spanish strain of BA71V, often used as the subject of laboratory
study (Rodriguez, J. M., Moreno, L. T., Alejo, A., Lacasta, A.,
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Rodriguez, F. and Salas M.L., 2015). At present, the whole ASFV
gene sequences of 11 strains have been determined. One of
them is virus (ASFV/Kyiv/2016/131) isolated from the spleen of a
domestic pig in Ukraine with a lethal case of African swine fever.
Using only long-read Nanopore sequences, we assembled a full-
length genome of 191,911 base pairs in a single contig.
(Kovalenko G., Ducluzeau, A-L, Ishchenko, L., Sushko, M et al.,
2019)

ASFV is highly resistant to the external environment and
can withstand a fairly wide pH (pH 4~13). It lasts for half a year in
blood, feces and tissues. It lasts for up to 3 months in infected
raw or undercooked pork products and can survive for several
years in frozen meat (Junwei Wang, Zhiliang Wang, 2010). The
virus can be inactivated at 60°C for 20 minutes and can be
inactivated a lipid solvent and a partial disinfectant (p-phenyl
phenol disinfectant).

Epidemiology. European wild boars, warthogs, jungle
pigs, giant forest pigs, sick pigs, rehabilitated domestic pigs and
African soft palate are long-term sources of ASFV infection (Jori,
F.; Bastos, A.D., 2009). Blome, S.; Gabriel, C.; Beer, M., 2013).
Once the disease is established as endemic in an area, animals
that survive for over a month are able to recover from the infection
and even remain sub-clinically infected. But the role of survivor
animals in the maintenance of the disease is still unclear.

The whole blood, tissues, secretions and excretions of
the affected pigs and dead pigs contain viruses. Studies have
shown that oral administration of the virus (dosage of10°
HAD50/mL) or nasal (dose of 1029 HAD50/mL) can cause
infection in pigs; the acute infection period does not exceed 7 to
13 days, and the latent infection only appear in Europe before.
Some pigs infected with attenuated strains; wild boar infections
lasted for 21 days (Guinat, C. et al., 2016).

Africa's Ornithodoros soft palate not only carries ASFV
for a long time, but also transmits pathogens vertically to offspring
(Xiaodun Yang, Ze Chen, Jingze Liu, 2008). The ability of the
ASFV to survive within particular ecosystems is defined by the
biology of its wild host populations and also the features of
livestock production systems, which influence host and vector
species densities and interrelationships (Costard, S.; Mur, L.;
Lubroth, J.; Sanchez-Vizcaino, J.M.; Pfeiffer, D.U., 2013).

ASFV mainly has three methods of spreading: direct
contact propagation, indirect contact propagation and vector tick
transmission. Direct contact spread involves domestic pigs and
wild boars. Whether it is a domestic pig or a wild boar, once it is
in the same line as a healthy pig after illness, it will cause infection
in the herd. Wild boar plays an important role in ASFV
transmission. The body of the wild boar that died of the disease
and the soil in which the corpse rots are important factors in the
spread of ASFV (Jori, F.; Bastos, A.D., 2009). However, wild
boars in different countries have played a different role in ASFV
transmission. For example, when studying the ASFV epidemic in
Sardinia, Italian scientists believed that wild boars did not play a
big role in the spread of ASFV. They believed that as long as the
swine epidemic is extinguished, the wild boar epidemic will be
purified (Mur, L. et al., 2016).

Indirect contact transmission: one is to feed waste
containing infectious meat; the other is through illegal trade
channels to purchase infected pigs, contaminated litter or feces,
swill, etc. Contaminated vehicles, equipment, and clothing may
also cause ASFV transmission when environmental pollution is
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severe. The spread of ASFV may cause by vaccination and drug
treatment, such as poor disinfection or replacement of
contaminated needles. Fresh grass and seeds contaminated by
wild boar excreta can also cause spread of infection. African soft
palate infects ASFV mainly by sucking infected pigs blood. For
some virus isolates with high-propagation rate, almost 100% of
susceptible sputum can replicate and maintain high titers at 4
weeks after the blood is saturated, and the virus in the sputum
can also be transmitted horizontal and vertical propagation by
male and female mating, spawning, etc (Beltran-Alcrudo, D.;
Guberti, V.; De Simone, L.; De Castro, J.; Rozstalnyy, A.; Dietze,
K.; Wainwright, S.; Slingenbergh, J., 2009; Costard, S.; Mur, L.;
Lubroth, J.; Sanchez-Vizcaino, J.M.; Pfeiffer, D.U., 2013).

In the affected areas, other blood-sucking insects, such
as mosquitoes and flies, can also mechanically spread ASFV.
The flies can spread ASFV after inhaling the blood of infected
pigs for 24 hours, and can carry ASFV with high blood titer for
more than 48 h. Blood louse can also carry viruses. In 1921,
Montgomery managed to infect white rats, guinea pigs, rabbits,
cats, dogs, goats, sheep, cattle, horses, pigeons and other
animals are all unsuccessful. However, in 1956, Velho reported
that pigs were killed by ASFV after the 26th generation of the
rabbits. This indicates that the virus is only susceptible to pigs
and does not cause infection to other animals (Guinat, C. et al.,
2016).

Some researchers consider that African swine fever has
high morbidity in naive pig populations and can result in very high
mortality (Costard, S.; Mur, L.; Lubroth, J.; Sanchez-Vizcaino,
J.M.; Pfeiffer, D.U., 2013). But other researchers concern that
defining ASF as “a highly contagious disease” can be delusive
because it leads to false expectations and then underestimation
of the problem (Guberti, V., 2018).

Pathogenic mechanism. ASFV enters pigs mainly
through the respiratory tract and digestive tract. After the virus
infects the body, it first proliferates in the tonsil, and then invades
the whole body with blood and lymphatic system, triggers viremia,
and replicates in vascular endothelial cells and macrophages.
Invasion of blood vessels and lymphatics vessels causes
pathological changes such as serous exudation, hemorrhage,
thrombosis and necrosis in the corresponding organ tissues. pigs
that died of diseases often show symptoms such as systemic
organ and organ hemorrhage, impaired immune system, and
decreased lymphocytes (Sanchez, E. G. et al., 2012). The
interaction between ASFV and different hosts determines the
pathogenicity of the virus to different hosts. For domestic pigs,
the pathogenicity of different strains to domestic pigs is different.
After the body is infected with the virus, there are different clinical
symptoms such as acute death to subclinical infection
(Malogolovkin, A. et al., 2015). For wild pigs, it shows different
characteristics from domestic pigs. wild boars often show no
obvious symptoms after infection with ASFV and only
accompanied by hypoviremia. In endemic areas, most adult wild
boar sera show ASFV-positive and persistent infection, but the
amount of detoxification is low or not detoxification (Pietschmann,
J. etal,, 2016). For ticks, it mainly infects ASFV by ingestion the
blood of poisoned pigs. The phagocytic cells in the intestinal

epithelial cells of ticks are the initial sites of virus replication.
Subsequently, virus replication occurs in undifferentiated
intestinal cells, after 2~3 weeks, the virus spread to other tissues.
The study found that susceptible ticks after 4 weeks of blood
fullness, virus replication occurred in the body, and maintains a
high virus titer, through the bite can spread the virus from the
ticks’ body to susceptible pigs (Luka, P. D. et al., 2016; Burrage,
T.G., 2013; Bernard, J. et al., 2016).

The main target cell of ASFV infection are porcine
mononuclear-macrophages. Therefore, mononuclear-
macrophages are the first place to detect the virus, followed by
dendritic cells, endothelial cells, megakaryocytes, platelets,
neutrophils and hepatocytes, can also detect ASFV (Munoz-
Moreno, R., Galindo, I., Cuesta-Geijo, M. A., Barrado-Gil, L. &
Alonso, C., 2015). Studies have found that there are many viral
binding sites on the surface of ASFV susceptible cells, and the
invasion process of the virus requires cell surface receptor
mediated, in which cellular lipid cholesterol participates in the
process of ASFV infection (Cuesta-Geijo, M. A. et al., 2016). After
ASFV enters the cell, the virus core is transported around the
nucleus. First, the enzymes and protein factors encapsulated in
the virion are used for transcription and translation of early
mRNA, and the required DNA polymerase and other materials
are provided for virus replication. After 6 hours of infection, ASFV
begins to replicate in the cytoplasm, and its replication in a
manner is very similar to that of poxvirus (Hernaez, B., Guerra,
M., Salas, M. L. & Andres, G. 2016). After 3~4h of ASFV infection,
the replication of virus DNA is beginning in nucleus, it produces a
replicative intermediate. After that, it moves to the cytoplasm,
forming large intermediates that mature in the cytoplasm’s “viral
factory” (Dixon, L. K., Chapman, D. A., Netherton, C. L. &
Upton, C., 2013). The infection process of ASFV involves the
rearrangement of vimentin. The microtubule-dependent vimentin
aggregates in a star shape at the viral assembly site and then
localizes to the center of the microtubule tissue. When the viral
DNA replication begins to star structure into a cage structure.
Structure that blocks the transfer of viral components into the
cytoplasm and aggregates late viral structural proteins into viral
assembly sites (Netherton, C. L. & Wileman, T. E., 2013). The
formation of ASFV virions occurs in the “virus processing plant’
area around the nucleus, where P54 plays a very important role
in viral infection, especially when viral proteins are transformed
into viral envelope precursors via the endoplasmic reticulum
membrane (Rodriguez, J. M., Garcia-Escudero, R., Salas, M. L.
& Andres, G., 2004). Mature virions are arranged along
microtubules after being formed in the "virus processing plant".
The virions are transported to the cell membrane by conventional
kinesin in the tubulin system and released them from the cells by
budding (Galindo, I. et al., 2015).

Vaccine research. In view of the huge impact of ASFV
on the pig industry, the national economy and food safety,
vaccine development has become the subject of research by
many scientists, including inactivated vaccines, attenuated
vaccines, genetically engineered vaccines, subunit vaccines and
nucleic acid vaccines (Rock D L., 2017). (Table 1.).
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Table 1. The review of attempts to develop of vaccine for African swine fever prevention
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Conclusions from the research results

Authors

Inactivated
vaccine research

The inactivated vaccine was developed after the first discovery of the African swine fever virus, but
have not been effective. Inactivated vaccines are difficult to stimulate the innate immune system to
induce high levels of cellular immunity due to their inherent defects. Although some of them can
stimulate antibodies produced by pigs, it is difficult to detect the presence of neutralizing antibodies.
With the deepening of ASF research, the results showed that the use of the new adjuvant Polygen
TM or Emulsigen-D could not resist ASFV attacks.

Blome, S., Gabriel, C. &
Beer, M. (2014).

Subunit vaccine

The ASF subunit vaccine uses a baculovirus as an expression vector to express a protective antigen
of an African swine fever virus with a neutralizing epitope in a prokaryotic or eukaryotic cell, and then
binds the obtained protein or polypeptide to an antigen presenting cell in order to induce higher anti-
ASFV neutralizing antibodies. There are many kinds of structural proteins encoded by ASFV. Three
important antigenic proteins P72, P54 and P30 have been found to have protective effects. Antibodies
that produce P72 and P54 prevent viral adsorption, and antibodies to P30 prevent viral endocytosis.
Recombinant proteins expressed in P30, P72 and P54 only delay clinical symptoms and reduce
viremia levels, providing only 50% protection against effective protection. ASFV has complex
structural proteins and immune evasion mechanisms, and it is difficult to obtain good
immunoprotective effects against neutralizing antibodies produced by the above three antigens.

Gomez-Puertas, P. et
al., (1996).
Shenggiang Ge,

Xiaodong Wu, Zhicheng
Zhang et al., (2016).

Ming Ren, Xiaoyu Guo,
Jing Wu, et al., (2018).

Viral live vector vaccine and

live attenuated vaccine

At present, the viral live vector vaccine is mainly expressed in the induction of immune response.
Related studies have used rabies virus, poxvirus or adenovirus as vectors to express ASFV protective
antigen gene in order to obtain better cellular immunity and cytotoxic T lymphocyte (CTL) responses.
In order to obtain an ideal immune response, a "cocktail" type of mixed immunization was used, but
these studies did not carry out a challenge protection test, and the protective effect needs to be further
verified to ensure the feasibility of the vaccine development method.

Live attenuated vaccines (LAV) can be divided into three categories according to the source of the
strain: passage attenuated strains, natural attenuated strains and recombinant attenuated strains.
During the epidemic of ASF in Spain and Portugal, side effects such as pneumonia, abortion and
death occurred after immunization of animals with attenuated passages. Subsequently, Krug et al.
subcultured the isolate ASFV-G in Vero cells, and the virus virulence was completely lost when
transmitted it to the 110th generation, but it was not effectively protected by inoculation into domestic
pigs. Immunization of animals with natural attenuated strains can induce cross-immunoprotection of
different isolates of ASFV type |, but at the same time have incalculable side effects, and there are
many potential safety problems.

Lopera-Madrid, J. et al.,
(2017).

Arias, M. et al., (2017).

Krug, P.W. etal., (2015).

Nucleic acid vaccine

Also known as DNA vaccine, the development technology is not very mature. Argilaguet et al. cloned
the P72, P30 and P54 genes of ASFV into eukaryotic expression vectors to prepare DNA vaccines
for ASF, but DNA vaccines do not provide protection against infection after immunization of pigs.
Fusion of the single-chain variable region gene of the specific antibody expressing ASFV P30 and
P54 genes and porcine leukocyte antigen Il in eukaryotic expression vectors allows some animals to
obtain immunoprotection. Recent studies have found that ASFV genomic DNA plasmid expression
libraries provide 60% protection and require multiple DNA vaccines constructed with ASFV antigens
for higher immunoprotection. In this regard, we should look for more and improve the protection level
of nucleic acid vaccines.

Argilaguet, J. M. et al.,
(2012).

Sunwoo, S-Y., Pérez-
Nifez, D., Morozov, |. et
al. (2019)

Vaccine based on ASFV

Receptors and key antigens that currently mediate ASFV invasion of cells are still unclear. The cell
challenge protection test has found that CD163 is a receptor of ASFV, and the expression level of
CD163 is positively correlated with the degree of ASFV infection, but transgenic pigs with CD163 gene
knockout by CRISPR/Cas9 do not show effective resistance to ASFV. Prove that CD163 is not a
receptor of ASFV.

Studies have shown that p12 protein may be a key antigen that mediates viral invasion, but in ASFV
infection cells experiment, the addition of excess p12 antibody did not effectively block viral binding
and infection, suggesting that p12 is not the only antigen that mediates viral adsorption. Studies have
shown that p32, p72 and p54 also play important roles in the process of virus adsorption, p72 and
p54 promote the binding of viruses and macrophages, while p32 contributes to virus internalization.
What are the receptors for ASFV and need to be further explored.

Gallardo, C. et
(2009).

al.,

Popescu, L. etal. (2017).

Vaccine for oral

immunization |receptor and protective antigen

Oral immunization of wild boar with a non-hemadsorbing, attenuated ASF virus of genotype Il isolated
in Latviain 2017 (Lv17/WB/Rie1) conferred 92% protection against challenge with a virulent ASF virus
isolate (Arm07). This is the first report of a promising vaccine against ASF virus in wild boar by oral
administration. Further studies should assess the safety of repeated administration and overdose,
characterize long-term shedding and verify the genetic stability of the vaccine virus to confirm if
Lv17/WB/Rie1 could be used for free-ranging wild boar in ASF control programs.

Barasona, J., Gallardo,
C.,etal. (2019).

There were many attempts to develop the vaccine that
can provide protection against ASF virus, but protection was not
100%. The vaccine development and production has failed,
mainly because ASFV has a complete anti-host vaccine
response mechanism. The ASFV genome encodes a variety of
proteins that interfere with the host's natural immune system,
thereby inhibiting and evading the immune response, creating
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powerful conditions for its own proliferation and spread. In order
to develop a vaccine that stimulates an effective anti-ASFV T-cell
response Netherton, C. with collegs investigated which of the
>150 viral proteins are recognized by the cellular immune
response.  The proteins capable of inducing ASFV-specific
cellular and humoral immune responses in pigs were identified.
Pools of viral vectors expressing these genes did not protect
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animals from severe disease, but did reduce viremia in a
proportion of pigs following ASFV challenge (Netherton, C., etal.,
2019).

Diagnosis. The symptoms and lesions of African swine
fever and classical swine fever are very similar, and the mortality
rate of the disease is close to 100%, and the economic loss is
huge, so there needs to be a rapid and effective laboratory
differential diagnosis. At present, there are mainly the following
main detection methods:

First, PCR and real-time quantitative PCR detection
methods for the conserved region of P72 gene can be used for
rapid and effective detection of porcine spleen, blood, lymph
nodes and other tissues (Hongli Li, Jinshan Cao, Junwei Wang,
et al., 2012, Jianhua Wang, Zhizhen Dong, Dan Zhao et al,
2016).

The second is the ELISA method, which is applicable to
the sandwich ELISA detection method for P72 protein in the
spleen, blood, lymph nodes and other tissues. It also has whole
virus or P72, P54 and other antigen coatings, and ELISA method
for detecting serum antibodies. The third is the blood adsorption
test. African swine fever virus has blood adsorption
characteristics, and the red blood cells can be adsorbed on the
infected macrophages to form a characteristic garland(Yunhao
L., etal., 2014). The fourth is the directimmunofluorescence test,
which is used to check pathogens in spleen, lymph nodes and
other tissue sections. It has direct, rapid and effective
characteristics, but only 40% of the subacute and chronic
infections are detected because of the long course of disease.
Some viruses have formed immune complexes, which are difficult
to detect. The fifth the detection method is colloidal gold test
paper, which has the advantages of rapidity, sensitivity and
specificity, and is especially suitable for rapid clinical diagnosis.
Zhang Xinyu et al. purified the ASFV p54 recombinant protein by
using colloidal gold and spraying it on the fiberglass pad. The
staphylococcal A protein (SPA) and anti-p54 polyclonal antibody
were used as detection lines and quality control lines to prepare
colloid gold immunochromatographic test strip for detecting of
ASFV p54 antibody. The sensitivity of the test strip reached 200
ng/mL (Xinyu Z., Weiyong Z., Shanyuan Z., et al., 2014).

Outlook: ASF is a type of infectious disease with
extremely complex pathogenesis and clinical symptoms. If we fail
to detect and implement strict control measures at an early stage,
they will spread rapidly and continue to spread, causing serious
economic losses to society. The viability of ASF in ecosystems is
determined by the relationship among the host, density of the
vector, and habitat of the wildlife that affect ASF. The
characteristics of livestock production system and the habitat of
the soft ticks can also be affected.

There are three main characteristics of ASF epidemic:

1.In the spread of ASF, human factors account for a large
proportion (such as hidden infections and sub-clinical infections
when selling pigs);

2.low biosafety populations are more vulnerable to ASF
invasion (the retail pigs are the main ASF attack group);

3.ASF is likely to spread to areas bordering epidemic

areas. For these reasons, to better prevent and control the
disease, it is necessary to have sufficient knowledge of its
epidemiology in order to implement targeted measures.

Early vaccine research has focused on inactivated
vaccines and attenuated vaccines. Numerous studies have
shown that inactivated vaccines can induce antibodies in the
body, but they have little protection. Although the attenuated
vaccine has a certain protective effect on homologous strong
virulence, due to the high variability of ASFV, its safety is very
poor, which often causing diseases, leading to serious spread of
pathogens. Spain and Portugal tried to use attenuated vaccines
in the early days of ASF's introduction, but they all ended in
failure. The use of attenuated vaccines led to large-scale and
long-term epidemics, which seriously affected the process of
disease control and elimination. In the past 20 years, molecular
biology and immunology techniques have also been used to
conduct a number of exploratory studies on vaccine and immune
problems of ASF. ASFV in the process of adsorption and entry
into cells, and P30, P54, P72 and other viral proteins are involved.
Therefore, most of the ASF subunit vaccines and recombinant
vaccines tend to select these genes, but subunits developed with
baculovirus and other expression systems. Vaccines can only
delay the onset of clinical symptoms and reduce the level of
viremia to a certain extent, but it does not produce sufficient
protection.

At present, detection techniques for ASFV mainly include
viral nucleic acid detection technology and immunological
technology based on viral antigen/antibody reaction.
Immunological detection of antibodies can understand the
process of ASFV infection, occurrence, and development, but
antibodies will only appear after the virus has been infected for a
certain period of time. Therefore, antibody detection methods
such as ELISA have certain limitations. Molecular biology
techniques such as PCR and fluorescence quantitative PCR can
detect viral nucleic acid in the early stage of pigs infection with
ASFVV, and play an important role in the early detection of ASFV.
Among them, the PCR method is simple to operate, high
sensitivity, and good reproducibility, and requires certain
instruments and reagents, and is suitable for general laboratory
use. Fluorescence PCR method combines PCR with
fluorescence detection to overcome the shortcomings of
conventional PCR, such as easy contamination, electrophoresis
after amplification, and viral nucleic acid can be accurately
quantified of and the detection sensitivity is higher than the
conventional PCR method. In short, ASFV's laboratory testing
methods have their own advantages and disadvantages, but the
testing results of various methods are required to be accurate,
fast and sensitive, so as to take timely, effective prevention and
control measures. It is believed that with the continuous
development of molecular biology and immunology technology,
the ASFV laboratory diagnostic method will be continuously
improved, and further provide technical support for the monitoring
and comprehensive prevention and control of African swine
fever.)

References:

1. OIE Report_33_Current_situation_of ASF

(2019).

Available  online:  https://www.oie.int/fileadmin/Home/eng/

Animal_Health_in_the_World/docs/pdf/Disease_cards/ASF/Report_33_Current_situation_of_ASF.pdf

2. EFSA  Panel on Animal Health and
online: https://www.efsa.europa.eu/en/efsajournal/pub/4163.

Welfare

(AHAW).  African  Swine  Fever.  Available

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy

12

Cepist «<BeTepuHapHa MeanLmHay, Bunyck 4 (47), 2019


https://www.efsa.europa.eu/en/efsajournal/pub/4163

3. Rebenko, H.I. & Tytova T.V. (2018). Alhorytm epizootolohichnoho audytu svynarskykh hospodarstv dlia vyiaviennia ryzykiv
zanesennia virusu afrykanskoi chumy svynei. [An algorithm for epizootic audit of pig holdings to identify the risks of the African swine
fever virus.] Biuleten «Veterynarna biotekhnolohiia», [Veterinary Biotechnology Bulletin] 33, 98-109. doi.org/10.31073/vet_biotech33-
13 [in Ukrainian].

4. Yurchenko O. (2019) «Prysadybne» svynopoholivia vstanovylo novyi antyrekord [The backyard pig has set a new anti-
record]  Available  online: http://asu.pigua.info/uk/news/709/?type=asu&fbclid=IwAR144F0BUgYkDztCWMte-axY4Ac8p-
zRTcYSKIEOFrOLVGU363pkAVIoYJ4 [in Ukrainian].

5. Nathan Pitts, Tim  Whitnall (2019). Impact of African swine fever on global markets
https://www.agriculture.gov.au/abares/research-topics/agricultural-commodities/sep-2019/african-swine-fever

6. Shuang Su, Xuefeng Lv, Meng Li (2011). Diagnosis and control of African swine fever. Veterinary orientation, 30.

7. Tulman, E. R., Delhon, G. A, Ku, B. K. & Rock, D. L. (2009). African swine fever virus. Curr Top Microbiol Immunol, 328,
43.

8. Dixon, L. K., Chapman, D. A., Netherton, C. L. & Upton, C., (2013). African swine fever virus replication and genomics.
VIRUS RES, 173, 3.

9. Alonso, C. etal., (2018). ICTV Virus Taxonomy Profile: Asfarviridae. J GEN VIROL, 99, 613.

10. Penrith ML, Guberti V, Depner K, et al. (2011). Preparation of African swine fever contingency plans [R]. Yerevan :
Food and Agriculture Organization of the United Nations,77

11. Cwynar, P., Stojkov, J., Wlazlak K. (2019). African swine fever status in Europe. Viruses, 11(4), 310;
doi.org/10.3390/v11040310

12. Qinghua Wang, Weijie Ren, Jingyue Bao, et al., The First Outbreak of African Swine Fever was Confirmed in China. China
Animal Health Inspection 35 1 (2018).

13. Perez-Nunez, D. et al., (2015). CD2v Interacts with Adaptor Protein AP-1 during African Swine Fever Infection. PLOS ONE
10 e123714.

14. Dixon LK, Abrams CC, Chapman D G, et all. (2008). African swine fever virus [M]. Caister AP: Anim VirusesMolBiol,457-
521.

15. Jia, N, Ou, Y., Pejsak, Z., Zhang, Y. & Zhang, J., (2017). Roles of African Swine Fever Virus Structural Proteins in Viral
Infection. J Vet Res, 61, 135.

16. Achenbach, J. E. et al., (2017). Identification of a New Genotype of African Swine Fever Virus in Domestic Pigs from
Ethiopia. Transboundary Emerg Dis, 64, 1393.

17. Rodriguez, J. M., Moreno, L. T., Alejo, A, Lacasta, A., Rodriguez, F. and Salas M.L. (2015). Genome Sequence of African
Swine Fever Virus BA71, the Virulent Parental Strain of the Nonpathogenic and Tissue-Culture Adapted BA71V, PLoS One. 10(11):
€0142889. doi: 10.1371/journal.pone.0142839

18. Kovalenko, G., Ducluzeau, AL., Ishchenko, L., Sushko, M., Sapachova, M., Rudova, M., Solodiankin, O., Gerilovych, A.,
Dagdag, R., Redlinger, M., Bezymennyi, M., Frant,M., Lange, CE, Dubchak, I., Mezhenskyi, A., Nychyk, S., Bortz, E. And Drown D
(2019). Complete Genome Sequence of a Virulent African Swine Fever Virus from a Domestic Pig in Ukraine. Microbiol Resour
Announc, 8(42): e00883-19. doi: 10.1128/MRA.00883-19

19. Junwei Wang, Zhiliang Wang (2010). African swine fever [M]. Beijing: China Agriculture Press,

20. Jori, F.; Bastos, A.D. (2009). Role of wild suids in the epidemiology of African swine fever. Eco. Health, 6, 296-310. doi:
10.1007/510393-009-0248-7

21. Blome, S.; Gabriel, C.; Beer, M. (2013). Pathogenesis of African swine fever in domestic pigs and European wild boar. Virus
Res., 173, 122-130. doi:10.1016/j.virusres.2012.10.026

22. Guinat, C. et al., (2016). Transmission routes of African swine fever virus to domestic pigs: current knowledge and future
research directions. Vet Rec 178 262.

23. Xiaodun Yang, Ze Chen, Jingze Liu, (2008). The genesis and evolution of ticks. Chinese Bulletin of Entomology, 28.

24. Costard, S.; Mur, L.; Lubroth, J.; Sanchez-Vizcaino, J.M.; Pfeiffer, D.U. (2013). Epidemiology of African swine fever
virus. Virus Res., 173, 191-197. doi: 10.1016/j.virusres.2012.10.030.

25. Mur, L. et al., (2016). Thirty-Five-Year Presence of African Swine Fever in Sardinia: History, Evolution and Risk Factors
for Disease Maintenance. Transbound Emerg Dis, 63, 165

26. Guberti, V. (2018). Better Trainig for Safer Food: African Swine Fever—Risk Analyzes. European Union Commision;
Available online: https://ec.europa.eu/food/sites/food/files/animals/docs/ad_cm_asf_btsf-asf_20181106_pres-01.pdf

27. Sanchez, E. G. et al., (2012). African swine fever virus uses macropinocytosis to enter host cells. Plos Pathog, 8. 1002754

28. Malogolovkin, A. et al. (2015). African swine fever virus CD2v and C-type lectin gene loci mediate serological specificity. J
Gen Virol, 96, 866.

29. Pietschmann, J. et al. (2016). African swine fever virus transmission cycles in Central Europe: Evaluation of wild boar-soft
tick contacts through detection of antibodies against Ornithodoros erraticus saliva antigen. Bmc Vet Res, 12, 1.

30. Burrage, T. G. (2013). African swine fever virus infection in Ornithodoros ticks. Virus Res, 173, 131.

31. Luka, P. D. et al. (2016). Molecular Detection of Torque Teno Sus Virus and Coinfection with African Swine Fever Virus in
Blood Samples of Pigs from Some Slaughterhouses in Nigeria. Adv Virol 6341015

32. Bernard, J. et al., (2016). Effect of O. porcinus Tick Salivary Gland Extract on the African Swine Fever Virus Infection in
Domestic Pig. Plos One, 11. e147869

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

Cepist «<BeTepuHapHa MeanLmHay, Bunyck 4 (47), 2019 13



https://doi.org/10.31073/vet_biotech33-13
https://doi.org/10.31073/vet_biotech33-13
http://asu.pigua.info/uk/news/709/?type=asu&fbclid=IwAR144F0BUgYkDztCWMte-axY4Ac8p-zRTcYSKIEOFr0LVGU363pkAVIoYJ4
http://asu.pigua.info/uk/news/709/?type=asu&fbclid=IwAR144F0BUgYkDztCWMte-axY4Ac8p-zRTcYSKIEOFr0LVGU363pkAVIoYJ4
https://www.agriculture.gov.au/abares/research-topics/agricultural-commodities/sep-2019/african-swine-fever
https://www.mdpi.com/1999-4915/11/4/310
https://doi.org/10.3390/v11040310
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodr%26%23x000ed%3Bguez%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26618713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreno%20LT%5BAuthor%5D&cauthor=true&cauthor_uid=26618713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alejo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26618713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacasta%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26618713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodr%26%23x000ed%3Bguez%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26618713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salas%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=26618713
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4664411/
https://dx.doi.org/10.1371%2Fjournal.pone.0142889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kovalenko%20G%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ducluzeau%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ishchenko%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sushko%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sapachova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rudova%20N%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Solodiankin%20O%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gerilovych%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dagdag%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Redlinger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bezymennyi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frant%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lange%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dubchak%20I%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mezhenskyi%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nychyk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bortz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=31624164
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6797529/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6797529/
https://dx.doi.org/10.1128%2FMRA.00883-19
https://doi.org/10.1016/j.virusres.2012.10.026
https://ec.europa.eu/food/sites/food/files/animals/docs/ad_cm_asf_btsf-asf_20181106_pres-01.pdf

33. Munoz-Moreno, R., Galindo, I., Cuesta-Geijo, M. A., Barrado-Gil, L. & Alonso, C., (2015). Host cell targets for African swine
fever virus. Virus Res, 209, 118.

34. Cuesta-Geijo, M. A. et al., (2016). Cholesterol Flux Is Required for Endosomal Progression of African Swine Fever Virions
during the Initial Establishment of Infection. J Virol, 90, 1534,

35. Hernaez, B., Guerra, M., Salas, M. L. & Andres, G. (2016). African Swine Fever Virus Undergoes Outer Envelope
Disruption, Capsid Disassembly and Inner Envelope Fusion before Core Release from Multivesicular Endosomes. Plos Pathog, 12,
€1005595.

36. Netherton, C. L. & Wileman, T. E. (2013). African swine fever virus organelle rearrangements. Virus Res, 173, 76.

37. Rodriguez, J. M., Garcia-Escudero, R., Salas, M. L. & Andres, G. (2004). African swine fever virus structural protein p54
is essential for the recruitment of envelope precursors to assembly sites. J Virol, 78. 1313.

38. Galindo, I. et al. (2015). African swine fever virus infects macrophages, the natural host cells, via clathrin- and cholesterol-
dependent endocytosis. Virus Res, 200, 45.

39. Rock D L. (2017). Challenges for African swine fever vaccine development- " ... perhaps the end of the beginning". Vet
Microbiol, 206:52-58. doi: 10.1016/j.vetmic.2016.10.003.

40. Blome, S., Gabriel, C. & Beer, M. (2014). Modern adjuvants do not enhance the efficacy of an inactivated African swine
fever virus vaccine preparation. Vaccine, 32, 3879.

41. Gomez-Puertas, P. et al., (1996). Neutralizing antibodies to different proteins of African swine fever virus inhibit both virus
attachment and internalization. J Virol, 70, 5689.

42. Shenggiang Ge, Xiaodong Wu, Zhicheng Zhang et al., (2016). Progress in Development of African Swine Fever Vaccine.
Acta Veterinaria et Zootechnica Sinica, 47, 10.

43. Ming Ren, Xiaoyu Guo, Jing Wu, et al., (2018). Progresses on CRISPR/CAS9 knockout system for African swine fever
virus. Chinese Journal of Animal Infectious Diseases, 26, 90.

44. Lopera-Madrid, J. et al., (2017). Safety and immunogenicity of mammalian cell derived and Modified Vaccinia Ankara
vectored African swine fever subunit antigens in swine. Vet Immunol Immunop, 185, 20.

45, Arias, M. et al., (2017). Approaches and Perspectives for Development of African Swine Fever Virus Vaccines. Vaccines
(Basel), 5.

46. Krug, P. W. et al., (2015). The Progressive Adaptation of a Georgian Isolate of African Swine Fever Virus to Vero Cells
Leads to a Gradual Attenuation of Virulence in Swine Corresponding to Major Modifications of the Viral Genome. J Virol, 89, 2324.

47. Argilaguet, J. M. Pérez-Martin, E., Nofrarias, M., Gallardo, C., Accensi, F., Lacasta, A., Mora, M., Ballester, M., Galindo-
Cardiel, I., Lépez-Soria, S., Escribano, J.M., Reche, P.A. and Rodriguez F. (2012). DNA Vaccination Partially Protects against African
Swine Fever Virus Lethal Challenge in the Absence of Antibodies. PLoS One. 2012; 7(9): e40942. doi: 10.1371/journal.pone.0040942

48. Sunwoo, S-Y., Pérez-Nufiez, D., Morozov, |., Sanchez, E.G., Gaudreault, N.N., Truijillo, J.D., Mur, L., Nogal, M., Madden,
D., Urbaniak, K., Kim, I.J., Wenjun Ma, Revilla Y. and Richt J.A. (2019) DNA-Protein Vaccination Strategy Does Not Protect from
Challenge with African Swine Fever Virus Armenia 2007 Strain. Vaccines (Basel).7(1): 12. doi: 10.3390/vaccines7010012

49. Popescu, L. et al. (2017). Genetically edited pigs lacking CD163 show no resistance following infection with the African
swine fever virus isolate, Georgia 2007/1. Virology, 501, 102.

50. Gallardo, C. et al., (2009). Enhanced discrimination of African swine fever virus isolates through nucleotide sequencing of
the p54, p72, and pB602L (CVR) genes. Virus Genes 38 85

51. Barasona, J., Gallardo, C., Cadenas-Fernandez, E., Jurado, C., Rodriguez-Bertos, A., Arias, M.,& Sanchez-Vizcaino, J.
(2019). First Oral Vaccination of Eurasian Wild Boar Against African Swine Fever Virus Genotype Il. Front. Vet. Sci., 6. Doi:
10.3389/fvets.2019.00137.

52. Netherton, C., Goatley, L., Reis, A., Raquel P., Nash, R., Morgan, S., Gault, L., Nieto, R., Norlin, V., Gallardo, C. Ho, Ch-
S, Sanchez-Cordon, P., Taylor, G., Dixon, L. (2019). Identification and Immunogenicity of African Swine Fever Virus. Frontiers in
Immunology, 10. Doi: 10.3389/fimmu.2019.01318.

53. Hongli Li, Jinshan Cao, Junwei Wang, et al., (2012). Construction and Application of Real-time Quantitative PCR for
Detection of African Swine Fever Virus. China Animal Husbandary and Veterinary Medicine, 39, 37.

54. Jianhua Wang, Zhizhen Dong, Dan Zhao et al., (2016). Establishment of a TagMan-MGB probe Real-time fluorescence
PCR method for detection of African swine fever virus based on CP530R gene sequences. Heilongjiang Xumu Shouyi, 22.

55. Yunhao L., Chenfu C., Hong T., et al., (2014). Eukaryotic expression of African swine fever virus P54protein and
Development of an indirect ELISA for detection of antibody against ASFV. Chinese Veterinary Science, 44, 373.

56. Xinyu Z., Weiyong Z., Shanyuan Z., et al., (2014). Establishment of colloidal gold strip for detecting antibody against African
swine fever virus. Chinese Journal of Preventive Veterinary Medicine, 36, 281.

L. Xy, npogbecop, XeHaHcbKull iHcmumym Hayku i mexHonoeilt (XeHaHb, Kumadi)

I". Peberko, doueHm, Cymcbkull HauioHansHull aepapHull yHisepcumem (Cymu, Ykpaika)

. YxaH, cmydeHmka macicmpamypu, Cymcokull HayioHanbHUl aepapHull yHisepcumem (Cymu, YkpaiHa) ma XeHaHcbkul
iHcmumym Hayku i mexHonoeit (XeHaHb, Kumati)

Hoei docsizHeHHs1 y AocnidxeHHi gipycy agppukaHcbKoi Yymu ceuHell (021s10)

Y ecmammi posensaHymi nybnikauii ocmaHHix pokie w000 aghpukaHCbKOI Yymu CeuHel, sika 3auwaemscs 00Hier 3 Halbinbw
EKOHOMIYHO 3HayyLWux Xeopob, wWo 3asdarmb Had3guyaliHoi wkodu ceuHapecmey. Enisoomis AYC e Ykpaiti icHye 3 2014 poky, a 8
Kumai 3apeecmposaHa 3 Opyeoi nonoguHu 2018 poky. A4C - 3axeopiosaHHs, sike Ha Cb0200Hi 3apeecmposaHe 8 bacambox KpaiHax
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€sponu, i npodoexye nowuprogamucs dsoma wsxamu: 3 QUKUMU KabaHaMmu ma 3 iHghiKo8aHOK CBUHUHOK ma npodyKuieto 3 Hei. A,
38aXaloyu Ha iIHmeHCUsHy MixHapodHy mopaigno ma pyx ndel, 8xe 3aepoxye iHWUM 8iflbHUM 8id 8ipycy KoHmMuHeHmaM. Bipyc
aghpuKkaHChLKOI YyMu C8UHEU Xapakmepusyembcs genukum 2eHoMom, wo kodye 150-200 binkie, ceped siKUX 8USIBIEHI PIBHOMaHIMHI
iMyHopeaynamopHi 6inKu, yHKUiEI0 SKUX € 3anobicaHHs YU YnoBinbHEHHS iMyHHUX peakyili ma ymeopeHHs cneyugbiyHo20 imMyHi-
memy. OcHOBHULU WIISIX NPOHUKHEHHS 8ipycy 00 opaaHiaMy ceuHell Yepe3 duxanbHuli ma mpagHuli mpakmu, ane KinimuHamu-miwie-
HsIMU Q1151 8ipYCy € 8 OCHOBHOMY MOHOHYKIeapHi Makpohaau, a peuenmopHull MexaHiam 0oci 3anuwiaemscs He3po3yminum. LiaeHo-
cmuyHi Memoduku ma mecmu 055 8UsIBNEHHS 8ipYCy aghpuKaHCLKOI Yymu cauHell po3pobrieHi, ane ix yOOCKOHaneHHs ma paHHe (abo
ceoeyacHe) 3acmocyeaHHs € supiwanbHuM. IcHye 6aeamo docnidxeHb W00 8akyuH Npomu 8ipycy aghpuKkaHChKOI YymMu C8UHeU,
8KITH0Yal0YU iHaKMUBOBaHI 8aKUUHU, SIKi Hagimb 3a 8UKOPUCMAHHS Cy4acHuUX ad’losaHmie He 3MO2/1U 8NAUHYMU Ha KIIMUHHUU iMyHi-
mem, a He3HauHi pigHi 8ipycHelimpanizyroyux aHmumin He 3axulwalomb MeapuH 8i0 3ax80oplosaHHs. Lisi 8UueomogneHHs cybo0uHU-
YHUX 8aKUUH eukopucmosysanu binku P72, P54 ma P30, wo nidguwiyromb pigeHb gipycHelimpaniaylodux aHmumin y iMyHi308aHux
ceuHell, npome Hagimb yell pigeHb 3miz 3abesnequmu nuLie 3ampumKy po38UMKy ceplio3HUX KiiHIYHUX 03HaK X80pobu, 3MeHWysanu
piseHb sipemii ma dasanu He binbwe 50% 3axucmy. Cnpobu po3pobumu xuei ammeHyliogaHi 8akyuHU 3agepwiysanucs abo ycgido-
MIIEHHAM HeehekmueHOCMI iMyHHO20 3axucmy abo 3Ha4YHOK Kifibkicmio nobivHUX ecpekmis. [1si po3pobKU 2€HHO-IHXEHEPHUX 8aK-
YUH 8UKOpUCMO8Y8anu Pi3Hi 8ipycu-8eKmopu, W0 NOBUHHI 6Yu nidcumumu KmimuHHy iMyHHy 8idnogiob. Are NoKu WO Ui 8aKUUHU He
3Moenu 3axucmumu OomalUHix cauHell 8i0 8ipycy aghpukaHChKOi yymu ceuHell. BusisneHa kopensuis mix pisHem ekcnpecii CD163 e
KnimuHax cguHell ma iHmeHcugHicmio iHgbexyii dasana Hadito, wio sunydeHHs CD163 sk peyenmopy Ons adeesii sipycy AYC 3moxe
3pobumu csuHell HechpuliHamaugumu 00 xgopobu. [pome, 8usedeHi mpaHc2eHHI C8uHi He susigunu cmitikocmi 0o eipycy. ObHadil-
nusi nonepelHi pesynbmamu OmpuMaHi npu nepopanbHOMy 8UKOPUCMAaHHI 8akuyuHu 3 fnamseitickkozo wmamy Lv17/WB/Rie1, ane
8UNpPobY8saHHs We He 3agepuwieHi. Takum YUHOM, NowyK cnocobig po3pobumu eghekmusHy 8aKUUHy MpuBae.

Knrouoei cnoea: aghpukaHcbka Yyma csuHel; Bipyc aghpukaHCbKOi YyMu C8UHEU; 8aKyuHauisi; iHGbeKUiliHi 3aX80pto8aHHs
cauHed.

Llama Hadxo0xeHHs1 o pedakuii: 25.11.2019 p.
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B cmammi HasedeHi daHi w000 cyyacHo20 cmaHy 8UBYEHHS iHbeKUiliHo20 2enamumy cobak ma ba4yeHHs asmopig 3 peari-
3ayii 3axodie nokpaweHHs diaezHocmuku mepanii, Ha nidcmaei 8paxysaHHs ¢hopmu xgopobu. BugyeHo ceimosuli ma y3azanbHeHO
8r1acHull 0ocsi0 CMOCOBHO OCHOBHUX acnekmig KiiHiyHo20 nposisy, OiagHOCMUKU Ma HanpsMKig flikyeaHHs cobak, X8opux Ha iHghek-

yitiHuti 2enamum.

Knroyoei cnoea: IHghekuitiHuli eenamum cobak, Canine
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MocTaHoBka npobnemun B 3aranbHOMy BUMMAAI Ta ii
3B’A30K 3 BAXIMBUMU HAYKOBMMU Ta NPAKTUMHUMMU 3aBAAH-
HAMW. B OCTaHHii Yac peecTpyeTbes 36iMbLUEHHS KinbKOCTi BU-
naakiB 3axBOPtOBaHHS! TBAPWH Ha iHeKUiHMA renatut cobak
(IFC). O6cTexeHHs 94 cobak B pisHux MyHiLunaniteTax Typeuy-
4nHM Nokasano, wo 82 (87,2%) bynu No3NTMBHUMK 3a CMPOBAT-
koumu aHtutinamm CAV (Gr, S., & Acar, A., 2009). 3 188 cu-
poBaTok obcTexeHux cobak 103 (54,7%) Bynu no3nTMBHUMK [0
cobavoro Bipycy 1 Tuny (CAV-1) Ta ageHosipycy 2 Tuny (CAV-2).

IHozi TBapuH xBopux Ha IT'C nikyloTb 3a iHLWKUMW giarHo-
3amu, a B pasi acouiiiosaHoro nepebiry 3 aeskumm iHeKLinHMMM
3axBOpioBaHHAMM (Hanpuknag, 6abesio3om) nigBuLLYETLCS Ckna-
OHICTb AiarHOCTUKM Ta CBOEYACHOrO NikyBaHHs XBOPOOH.

Barato nikapiB 3a pi3HuX NPUYMH He 3aCTOCOBYIOTH Cre-
LndhiyHy cpoBaTKy Ha no4aTky XBopobu. beanputynbHi TBapuHK
4acTo NiATPUMYIOTb OCEPEaKN LMpKynsaLii 30yaHuMKa. ICHYHOTb CBi-
[YEHHS NPO 3HWKEHHS YyTIMBOCTI 30YAHWKA [0 NEBHUX KOHLEH-
TpaLiil OKpeMux Ae3iH(eKLiNHIX PEYOBMH TOLLIO.

TpuBanuit yac xsopoba maiixe He Haragysana npo cebe,
B MepLLY Yepry 3a paxyHoK MacoBoi iMyHisauji cobak. EkoHomiuHa
CUTYaLis 3MyLLye NeBHi BEPCTBM HACENEHHS BiAMOBNATUCSA Bif
BaKLWHaLliin, @ 0cobnnBo Big peBakumMHaLii NpoTH iHGEKLiNHOro
renatuty cobak (Gaskell, R.M. & Bennet, M., 2000; Nimand, H.G.
& Suter, P.F., 2001; Starchenkov, S.V., 2001; Urbanovich, P.P.,
Potoc'kij, M.K., Gevkan, L.I., Zon, G.A. at al., 2008; Green, C.E.,
1990; Hall, E., 1998; Kelly, W.R., 1993; Rutgers, H.C., &
Haywood, S., 1998). CyyacHi focnimkeHHs cBigyatb npo Heob-
XiBHWI KOHTPOIb 32 CTAHOM PO3MOBCIMKEHHS 30YAHNKIB BipyC-
HWX iHpekuinn cobak (Balboni, A., Morten Tryland, Torill Mark, et
al.,, 2019).

[ocnigxeHHs NpOBOAMNUCA B paMKax HaykoBO - 4OCTia-
Hoi pofoTn kacbempw Bipyconorii, nataHaTomii Ta xeopob nTuui
Cymcbkoro HAY «Po3pobuti cuctemy KOHTPOMIO enisooTNYHOro
Bnarononyyust Wopo iHGeKLinHX XBopoO TBApWH Ha MiACTaBi

virus hepatis.

MOHITOPWHTY, GiarHOCTVKW, MPOrHO3YBaHHS Ta OLiHKM Be3neyHo-
CTi Npoaykuii TBAapUHHMLTBA i NTaxiBHULTBA B [1iBHIYHO-CXigHii
Ykpaini (Ne P 0114U000261).

Ornag nitepatypu. AneHoBipyc cobak Tuny 1 npeacra-
Bnsie coboto AHK - MmicTkuin Bipyc, WO BUKNMKAE HEKPO3 KIITWH
MeyiHKW | BacKyniTW. 3aBAsikM 3aCTOCYBAHHIO BaKLWMH Ha Liel vac
BUABNSETLCS HabaraTo pigLue Hix ye 6yno Munyni yacu. Lien Tun
BipYCy Ma€ aHTUreHHy CropiBHEHICTb 3 aAeHOBIpYCcOM cobak Tuny
2 i MiX LMK BUZAMWU MOXNMBUIA nepexpecHui imyHiteT (Balboni,
A., Dondi, F., Prosperi, S., & Battilani, M., 2015; Boomkens,
SY1, Penning, LC, Egberink, HF, et al., 2004). ins cobak 3 Bu-
COKUM TUTPOM BIpYC HENTPani3ytounx aHTUTINy cupoBsaTLi xapa-
KTepHUM € BescumnToMHuin nepebir iHdekwii. Y cobak, Lwo He ma-
l0Tb @aHTUTIN abo MakTb IX Y HU3BKUX TUTPaX, MOXMMBUIA PO3BN-
TOK rocTporo nepefiry xBopobu 3 neTanbHAM 3aKiHYEHHSM
(Caudell, D., Confer, A. W., Fulton, R. W., et al., 2005). Beaxa-
10Tb, L0 y COOaK 3 CEPeaHiIM 3HAUEHHAM TUTPIB MICNS 3apaKEHHS
BiPyCOM MOXE PO3BMBATUCA XPOHiYHMIA renatut abo umpo3.
XBopa TBapuHa akTUBHO BUAINSE BIpYyC i3 CEYEto i kanom B OTO-
uytode cepefoBuLLE, WO MaE BinbLu BaXMMBILLE 3HAYEHHS Y PO3-
MOBCIOAKEHHI iHXDEKLT, HiXX KOHTaKT 3 XBOPUMYU TBApUHaMMU.

MeToto paHoi po6oTn Byrno BUKNageHHs CyvacHux Aa-
HWX Npo xBopoOy, ii AiarHOCTMKY Ta HanpsMKKM Tepanii i npodina-
KTWKM BPaxOBYIOYM BNACHMI CBITOBUI AOCBI.

Matepianu Ta meToan gocnigxeHb. [poBefeHo y3a-
raribHeHHs! BMACHOrO Ta CBITOBOrO J0CBiAY CTOCOBHO OCHOBHUX
acrekTiB KniHIYHOro NposiBy, AiarHOCTMKA Ta HanpsMKiB Miky-
BaHHA cobak, XBOpUX Ha iHeKLinHWiA renatuT. MMpn BUKOHAHHI
JocnimKeHb BUKOPUCTAHO KMacKyHi eniso0TONOMYHi, KMiHIYHI, na-
TONOroaHaTOMiYHi, NaTOMOPONOriYHI METOAVKM.

PesynbTat gocnigxeHb. AHanisom nitepaTtypHux aa-
HWX Ta BMACHUX AOCMIgXeHb 3@ OCTaHHI POKM BCTAHOBMEHO Ha-
CTyMHe.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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Ho3zonoeia xgopobu. IHdekuinHuit renatut cobak(xso-
poba PybapTa, BipycHui renatut cobak, iHeKLinHuiA renatut
m’acoigHux, Hepatitis infectios acarnivorum) — roctpa koHTario-
3Ha xBopoba M’sicoigHMX (cobak i XyTpoBMX 3BIpiB 3 POAMHN CO-
Baunx), WO XapaKTepuayeTbCsl YPKEHHAM MEYiHKK, CMIM30BUX
00ONOHOK AMXanbHIX LWNSIXiB TPABHOMO TPAKTY | LEHTPANbHOI He-
PBOBOI CUCTEMU. BCTAHOBNEH yHiKarmbHi reHeTUYHi 0cobnmMBOCTi
cobavoro ageHosipycy Tuny 1 (CAdV-1), wo iHdikye pyaux nu-
cvub (Vulpes vulpes) y Mienivnin Hopeerii Ta necuis (Vulpes
lagopus) Ha LUniubepreHi. HesBaxatoum Ha MacoBe LUEMIEHHS,
CAdV-1 npopoBxye akTMBHY LMPKyNsLito B nonynsuii cobak. Jlu-
cuui | meclli po3rnsafaTbes K NPUPOAHI pesepeyapu 30yaHMKa
aneHosipoay cobak ( Yon, L., Duff, J. Paul, Agren, Erik O., et al.,
2019).

3a HawumMn JoCTimMKeHHSMY, iHGDEKLAHMIA renaTuT co-
Hak B M. Cymu vacTille peectpyBaBcs y cobak Bikom Big 1 4o 3
pokis (44%), piaLwe y BiLi Big 5 A0 8 pokis (28%). KinbkicTb Buna-
[AKiB 3axBOprOBaHHA cobak Bikom 3-5 pokie cknagae 17%, a TBa-
puH 8o poky — 11%.

Emionoeis. 36yoHuk xsopodu - OHK- micTkuid Bipyc —
Canine virus hepatis pogy Mastadenovirus, poanHu ageHoBipy-
ciB. [ins BipyCy € xapakTepHWM eniTenio-peTukyno-renatoTpo-
niam. Cobaunit ageHosipyc tun 1 (CAdV-1) Ta cobaumin ageHo-
Bipyc Tvn 2 (CAdV- 2) BuknukatoTb y cobak iHeKwinHui renatnt
(ICH) i iHdbekujiiHwit TpaxeobpoHxiT (ITB) BignosigHo.

[TamozeHe3 xgopobu. 3anuLLaeTbCs HE3'ACOBAHUM [0 Ki-
HLA maToreHes BipycHoro renatnty cobak. BeaxatoTb, Lo, AK i 3a
aHanorii MoanH, renaTuT MOXYTb BUKNMKATU AEKinbka 36yaHu-
KiB.

Bipyc, noTpanuBLun B opraHiam, po3MHOXYETLCA B perio-
HapHWX NiMaTUYHKX BY3Max, BKIOYAUM MUTAANWKM | peniky-
€TbCS B HUX, NOTIM 3'ABNSETLCS Y KpOBi (Bipemis), a yepes 2-3
A06U BiH YTBOPIOE HAKOMWUYEHHS Y BUMMSAI BHYTPILLHEOSAEPHNX
BKIIOYeHb (Tineub PybapTa) — Benukux Kpyrmmx aunaodinbHux
YTBOPEHb B KNiTUHAX EHOOTENIto Kaninapis i BEH YCiX OpraHis,
0COBNMBO MeYiHKM | cenesiHku. ['enaToLuTH | peTUKYNOEHA0TENI-
arnbHi KMITWHK iHLWWX CUCTEM THEIKYIOTLCA BHACTIZOK BIpEMIl, L0
CMPUYMHIOE APYry XBUMIO pennikavji. BUBINbHEHHS BIpyCHUX Yac-
TUHOK 3 KNITUH NPU3BOANUTD A0 iX LMTOMI3Y, WO i 3yMOBIOE KITiHi-
YHUI NposB. BHacnigok Lboro BUHUKaE AUCTPOISA NEYiHKK i iH-
TOKCMKaL|is opraHiamy TBapuHU. 3rofoM pO3BUBAETLCA AUCTPO-
is HUPOK | Miokapay, 3'ABNAITHCS MHOXWHHI KDOBOBWUNWBM B
CNM30BMX i Cepo3Hnx 0BomnoHkax. licns ypaXeHHs HEPBOBMX
LIEHTPIB rOMIOBHOTO i CIMHHOTO MO3KY 3'SBNSKOTHCS NOKOMOTOPHI
posnaau. B nepiof BMpaXeHUX KMiHIYHUX O3HaK BipyC 3Haxo-
AMTbCS B KPOBI, Y BCIX CEKpeTax i ekcyaaTax, a MisHille - Tinbk1 B
HUPKaX i cevi.

KniniaHuti nposig xeopobu. IHkybauiiHni nepiog 3a cnoH-
TaHHOTO renaTuTy TpuBae npotarom Big 4 go 9 fib. Ha novatky
BMHVKaE NponacHuLs, sika 3a3Bryail 3Hukae yepes gobyna B ner-
kWX BUMagKkax MOXe HacTaBaTu HaBiTb OAY)XaHHsl, Hacamnepes B
pasi 3aCTOCYBaHHs CUMNTOMATUYHOI Tepanii. B NoMipHO BaxKux
Ta BaXKWUX BUMaJKax NMXoMaHka MocumnioeTbes, WO Bianosigae
PO3BUTKY BEPEMii. 3rofOM BUHUKAE CUMbHE NPUTHIYEHHS, neTap-
MYHUA CTaH i HebaxaHHs pyxaTucs. Ha TenepilHin yac BUHAT-
KOBO BWSIBNSItOTb BIMCKABMYHWI Ta rocTpui nepebir, ane nepe-
BaXxae XPOHIYHWIA Ta NaTEHTHMIA. 3ahikcoBaHO LUMPOKE PO3MNOB-
comxeHHs 6escumntomHoro nepebiry iHdekuii CAdV-1 B nony-
nsauii cobak (Balboni, A., Dondi, F., Prosperi, S., & Battilani, M.,
2015).

[ocmpuli  nepeblie CynPOBOXKYETHCA  MPUTHIYEHHSM,

BicHuk CymcbKoro HalioHanbHOro arpapHoro yHiBepcureTy

BTPATOI0 aneTuTy, cnparoto, 6noBaHHAM 3 JOMILLIKaMU OB, a
iHOZj | KpoBi, NPOHOCOM (KanoBi Macu MICTSITb Cru3 Ta KpoB), ri-
neptepmieto (40 - 41°C), nigLienenHum nimMcazeHiTOM, aHriHOH,
PVHITOM, KOH'IOHKTMBITOM, CrabKiCTHO 3adHiX KiHLiBOK, 60niCHUM
BiOYYTTAM B JiNSHLI MEYOBMAHOTO BiApOCTKY, NpaBoi pebepHoi
BYTV Ta XMBOTa, renaTtoMeranieto, B OKpEMWX BUMaZKax XOBTs-
HWYHICTIO (pUC. 1), FOCTPUM BMPA3KOBUM TiHriBITOM, Habpsikamu
MigLWKIPHOT KNITKOBWHM, KOHBYNbCISIMM, CyaOMamu, napesamu i
napaniyamn. Ceya HabyBae TemHo-Oyporo konbopy. lMpoTarom
TUXKHS Y [esKMX XBOPWX TBapyH MyTHi€ poriBka ogHoro abo ABox
o4en (cuHapom «ronyboro okay, puc. 2). Kepatut 3a roctpux Bu-
nagkiB MMHae 3a Kinbka fib, Ha BigMiHy Big XpoHiuHOro nepebiry,
[e BUSBNAETLCA TPUBANE YPaXKEHHS POriBKM, LIO iHOAiI NpKU3BO-
OWTb [0 ChinoTu. 3axBOprOBaHHS LyLeHAT nabpagopa - petpu-
Bepa, LLO KMiHIYHO NPOSABNIANOCA 03HAKaMW rOCTPOrO YpaXeHHs
LIHC i cynpoBoXyBanocs atakcieto, CMinoTor i 3 ieTanbHiM 3a-
KiH4eHHsIM, 6yno nos'ssaHo 3 Bipycom cobavoro renatuty CAdV-
1 (Caudell, D., Confer, A. W., Fulton, R. W., et al., 2005). Cnoc-
Tepiranu NaTonorito 3 HEBPONOTYHUMM Ta PECTPATOPHUMM O3HA-
kamu y WweHaT 9-11-TuxHeBOro Biky BHACMZOK aaeHOBIpO3y Co-
0ak, BuknukaHoro CAV-2. B MJIP ageHoBipyc-cneuudivHa Hyk-
neiHoBa kucnota Byna BUsBNEHa B 3paskax NereHb i rofioBHOM0
MO3Ky, a amnnicpikosanui npogykt bys Ha 99,8% romonoriyHnm
etanoHHomy wramy CAV-2  TorontoA26/61  (Benetka,
V., Weissenbdck, H., Kudielka, 1., et al., 2010).

Ha noyaTky xBopobu iHOAi BUSIBNSIOTL NEKONEHito, a Ya-
CTilLe — NenKkouuTos.

XpoHiyHull nepebie cnocTepiratoTb y gopocnux cobak 3
HeYiTKUMWU cuMnTOMamu. TBapWUHW BTpaYaloTh Bary Ha (oHi aHe-
MIYHOCTi, 3HaX0AsThb [iNSHKM 3 Habpskamu MidLKiPHOI KMiTKO-
BWHW, iHOAI pnerMoHu B AiNsHLi ronoBy i KiHUIBOK, piaLle Hek-
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po3u B M'a3ax. Lien nepebir cynpoBoaXyeTbCA HEMOCTIMHOK K-
XOMaHKOI0 Ta po3nafamu poboTu LMYHKOBO-KULLIKOBOMO TPaKTy:
BrtoBaHHs, NpoHoc abo 3anop, 6ontoui BigHYTTS NpK HATUCKY Ha
KMBIT. Y BariTHUX CaMmuLb MOXIMBI abopTh ab0 HApOMKEHHS He-
XUTTE3LATHOTO MOTTOSHSIKY.

Jlamenmna ¢hopma nepebirae 6e3 03HaK 3aXBOPHOBAHHS,
npoTe npu ycknagHeHH 6abesio3om abo iHLWMMK 3apasHMm XBO-
pobamu, BNNMBOM Pi3HOMaHITHUX HeraTMBHIX hakTopis xsopoba
MOXe HabyTu BULie3ragaHux O3HaK. 3a BMaCHUMM JOCHImKEH-
HSIMM  32XBOPIOBAHHSI HE MaE BMPAXXEHOr0 CE30HHOTO MposiBY,
npoTe GinbLicTb BUNAAKIB iHGhEKLiAHOro renaTuTy Npunagana Ha
BepeceHb — NUCTonaz. 3apeecTpoBaHi KNiHiYHi 03Haku XBopobu
XapakTepusyBanucs CUMNTOMaMW YPaXEHHS  MeviHku, nopy-
LIEHHS AiSNbHOCTI CepLEeBO-CYANHHOI | AMXamnbHOi CUCTEM, PO3-
BMTKOM XOBTSIHWLY, @ Takox diapeeto, 6roBaHHAM i pO3BUTKOM
kepaTuTy. 3MiHW reMaTonoriYHnX i BiOXiMIYHMX MOKA3HMKIB KPOBI
3a iHEKLIMHOMO renaTuTy XapakTepu3yTbCH 3MEHLUEHHAM Ki-
nbkocTi eoanHodiniB (1,5%), 3pyLLeHHaM sapa BMiBO Y HENTPO-
inis (44,3%), moHoLmTO30M (15,3%), NPUCKOPEHHAM LUBMAKOCTI
ocigaHHs eputpouuTis (20,5 MM/TOA), 3BMEHLIEHHSM KifTbKOCTi re-
morno6iHy (94 r/n), nigBuLLEHHS akTMBHOCTI hepmenTi: ACaT (B
2 pasu), AllaT (2,6 paan), ITT (B 1,15 pasu), nyxHoi ocartasn
(1,45 pasm). 3 He3HAYHUM MIOBULLEHHSM aKTUBHOCTI aminasu Ha
¢oHi 3pocTaHHs BMICTy 6inipybiHy (B 2,75 pa3u), ceqouHu (B
1,08 pasu), piBHs 3aranbHoro 6inky (B 1,24 pasu) npu 3HWKEHHi
piBH# rmtoko3u B kpoBi (0,49%). M'ycTuHa cevi nigsuwena (102%),
pH ceui — B Hopmi (5,7). CnocTepiranu 3BinbLUEHHS B Cevi Kinbko-
cti ypobiniHoreHy (go 98,5 mkmonb/n) Tta 6inipybiHy (8o
80 mkmonb/n).

3i Lsenuapii nosigomnsanu, wo y 4 cobaku manu Hecre-
UMdpivHi cumnToMm neTaprii, Aiapei, rapsuky, cnabkocTi, 3 AKux
TPOE 3arMHynu. 3 NaTonoriyHoro maTepiany i30ns0BaHO cobaunil
apeHosipyc 1 tuny (CAV-1) (Muller, C., Sieber-Ruckstuhl, N.S.,
Decaro, N., et al., 2010; Headley, S.A., Alfieri, A.A., & Fritzen, J.
T.T.,2013).

AcouitoBaHuii nepebir xeopodu. OnmcaHo BMNagok aco-
LinoBaHoro nepebiry yymn M’CoigHuMX, afgeHoBipody A Tunis 1
(CAdV-1) i 2 (CAdV-2), cobauum napBoBipo3oM i TOKCONnaamo-
30M Yy 43-0€HHOrO LUEHSTH, SKUA KNIHIYHO MPOSBNSBCS Cydo-
Mamu, cninotor i 3akiHumecs cmepTio (Oya Bulut, Orhan
Yapici, Oguzhan Avci, et al., 2013; Balboni, A., Mollace, C.,
Giunti, M., et al., 2014). LLlens HiMeLbKOi BiBYapKN 2-MiCSYHOMO
BiKYy 3arMHyno 3a 48 roguH micns NosiBK KNiHiYHMX 03Hak. J1abo-
paTopHO NIATBEPIKEHO acoLiioBaHui nepebir BipycHoro rena-
TUTY, BUKNUKaHoro ageHosipycom tuny 1 (CAdV-1) Ta Pasterella
pneumotropica. OcTaHHil 30yAHWUK CNPUYMHUB 3ananbHi npoLecu
B napeHxiMaTo3Hux opraHax i B Mosky (Pintore, M. D., Corbellini,
D., Chieppa, M. N., et al., 2016). AcoujiioBaHuit nepbir ageHoBi-
po3y Tuny 1 3 cobaunm KOPOHaBIPO3OM CyNPOBOAKYETHCS TSX-
KMMU KULLKOBUMW pO3nagamu, NenKOMNEHiet, pecnipaTopHoio na-
TONOriek0 | Aerigpataujeto. CMepTb HacTaBana yepes 7-8 gHie 3
MOMEHTY MOSIBU KITiHIYHUX O3HaK. [iCTONOrYHO BUABNSANK aTpo-
(hito BOPCUHOK CMI30BOT TOHKOIO KULLIEYHWKY, NiMEOiLHE BUCHA-
XEHHs, renatuT i GponxonHeBMoHito (Wong, M., Woolford, L.,
Hasan, N.H., & Hemmatzadeh, F., 2017).

[MaTornorito 3 HEBPOMOrYHUMM Ta pPecnipaToOpPHUMU O3Ha-
kamu y weHaT 9-11-TWKHEBOro BiKy BWU3HAUWMNM SK BHACMILOK
afeHoBipody cobak, BuknmkaHoro CAV-2 Ta  Bordetella
bronchiseptica (Yon, L., Duff, J. Paul, Agren, Erik O., et al,,
2019). Po3rnspaeTbCs MOXMMBICTb OQHOYACHOTO HEraTUBHOMO

BNNBY Ha opraHiam cobak 36ygnukis CAVstuny 112, wo cnpu-
YNHSI0Tb iHeKLUinHMA renaTut, Ta CAV (cobaummm ageHoBipy-
camu) i cobauumn repnecsipycamu (CHV) B Itanii. (Decaro, N.,
Martella, V., Buonavoglia, C., et al., 2008).

[Mamonoz2oaHamomidHi 3MiHU. YpaXeHHs1 opaaHie npw iH-
(hekuinHOMY renaTuTi 3anexuTb Big TPUBANOCTI | BaXKOCTI XBO-
pobu.

Mpu roctpomy nepebiry xBopobu Tpynn cobak 3Bu4anHo
MaloTb 3a40BiNbHY BrogoBaHicTb. [pu ix ornsgi 3HaxoaaTb kepa-
TMTU (puc.1), TiHriBiTY (puc.2). Ha po3TyHi BCTAHOBMIOOTL aHEMIitO
|/ 200 XOBTAHUYHICTb CIIM30BUX 0OONOHOK, iHOAI 3 neTexiaMu Ta
eKxiMo3amu, TOH3WUMITK, (PapuHriTK, niMdageHiTh, PO3MoBCH-
[KeHi cepo3Hi (iHogi remopariyHi) Habpsky nigwkipHoi KniTKo-
BWHM, TMypa i WnToBUAHOI 3ano3n. Moxnusi GpoHxionitu Ta
OpoHxiTH.

Binbww Hix y 50% BUNaaKiB BUSBNSIOTL NPO30PMIA XOBTY-
BaTui abo KpOB'AHUCTMIA ekcyaaT. Ha 6puki i Ha neviHui 3Haxo-
AaTb (hibprHO3HO - remopariuHi HaknagaHHs. MNeviHka 36inbLeHa
3aBAsky Ti Habpsky i aucTpodii, HabyBae CBITNO-KOPUYHEBOTO,
SICKPaBO-)XOBTOr0 abo TEMHO - YePBOHOIO KONbopy. IHOAi BUSIB-
nstoTb APIOHI KpanyacTi KPOBOBMAMBYK NiA Kancynow. PerioHa-
NbHi 40 NeviHKK niMchaTnyHi By3nW rinepemiioBaHi, B CTaHi Ha-
BpsKy, iHOAi 3 KPOBOBUNMBAMM. XapaKTEPHUM TakoX € Habpsik
CTiHKW XOBYHOTO MiXypa i Moro foxa.

3'ABNAOTLCA YMCENBHI KDOBOBUIMBM HA CMM30BMX i CE-
po3Hux obonoHkax. CenesiHka y 50% Bunagkax 3binbLueHa i no-
BHOKPOBHA, iHOAI BUHMKAOTL remopariyHi iHdapkTi. Cnocrepira-
10Tb CEPO3HO-(DIBPUHO3HMI NEPUTOHIT, Y LUMYHKY 3BMYAIHO 3Ha-
XOAATb TifbKM CMN3, HEPIAKO TEMHO-KOPUYHEBOTO abo Maike Yo-
PHOTO Konbopy. Ha cnu3oBil 060M0HL LMyHKY MOXMMBI remopa-
rii, iHOAj epoail.

B KuLeYHMKy 3HaxX0aaTb HE3HaYHi 3MiHK, ane iHoai cnu-
30Ba 00OMOHKA TOHKOMO i TOBCTOTO KWLLIEYHWKY MOTOBLLEHA,
BKPUTa BEMNMUKOIO KIMbKICTHO CIN3Y | MHOXWUHHUMI KPOBOBMITMBAMM
Ta BMICTOM 3 KpOB't0. Hupkm yacTille 3BinbLUeHi 3a paxyHOK po3-
BuTKy GinkoBoi aucTpodii. Kancyna HanpyxeHa, npote 3Hima-
€TbCA Nerko. B napeHxiMi MoxHa 3HaiWTW kpandyacTi i cmyracTi
KpoBoBUNMBK. Mexi Mix KipKOBOH i MO3KOBOK) peYOBUHO 3rma-
JKeHi. Yacto Hupku ByBatoTb 3acCTiliHO rinepemilioBaHi, MO3Ko-
BUI AP TEMHO-YEPBOHOIO KOMbOPY.

MigwnyHkoBa 3ano3a  36inblueHa, MepeHanoBHeHa
KpOB'l0, iHOAi Habpsikna, CipyBaTO-XOBTOr0 KONMbOpY; Ha ii noBe-
PXHi KpanuacTi KpOBOBMIMBY SiKi YaCTO NPOHUKAKTL Y NapeHXximMy
opraHa.

CTyniHb 3MiH iHWKMX OpraHiB 3anexuTb Bif TPUBANOCTI
xBopobu. Tak, B CEPLEBO-CYAMHHI CUCTEMI CMOCTEpirakTb ce-
po3Hi abo hibpuHO3HMIA NeprKapanT, AUCTPOdDito MioKapLy, B Ne-
reHsX — YLLiNbHEHHS | OKPeMi JiNsHKK aTenekTasy, B rofIoBHOMY
MO3KY B OKPEMWX BUNaAKaxX PEECTPYHOTh rinepemito Ta ekxiMosm.

Mpw xpoHiyHomy nepebiry iHdeKLUiHOro renaTuTy BigMmi-
YaloTb SBULLA aHEMIi | CUITbHE BUCHAXEHHS TBApWH. MCTPOGiyH
3MiHW Yy BCIX MapeHXiMaTO3HWX OpraHax HabyBawTb KpaitHbOro
cTyneHto. MeviHka 36inblieHa, ywlinbHeHa, “MyckaTHICTL” i u-
poBa OUCTPOisa AckpaBo BUpaxeHi. BnacHi gocnimxeHHs cBia-
yaTb, LU0 NaTONOroaHaTOMIYHO BUSBNSETLCS 30iMbLIEHHS nevi-
HKM B PO3MIipi, HABPAKNICTb i B'ANICTb i, 3i 3MIHOI KONbOPY BiA
CBIT/IO-KOPUYHEBOTO 0 TEMHO-4EPBOHOTO (pUcC. 3). Y BinbLIoCTi
TBAPMH CTiHKa XOBYHOr0 Mixypa noTosLueHa (iHogi 4o 1 cm) i Ha-
Bpskna (puc. 4). MocriliHa 03Haka iHeKLiHOro renaTuTy — Apa-
TIIMCTUI HAOPSIK | KPOBOHANOBHEHHS BINIOYKOBOI 3an03u, B Binb-
LIOCTi BUMaAKIB 3 MHOXWHHUMM KPankoBUMW KPOBOBWUNUBAMU B
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Hil. B 1BOX NeTanbHuX Bunagkax Oynu BUSBNEHI BaXKi ypaXeHHs
Bif LEHTPONOBYNAPHOro A0 NAHNOOYNSAPHOrO HEKPOTUYHO - re-
MOpariyHoro renatuty Ha ¢OHi PO3BUTKY AUCEMIHOBAHOMO BHYT-
PiLUHBO-CYAMHHOIO 3ropTaHHs KPOBi Ha TEPMiHasbHIN cTagii XBo-
po6u (Yon, L., Duff, J. Paul, Agren, Erik O., etal., 2019).

[iaeHocmuka. IHGheKUiiHiA renaTuT AiarHoCTYOTb Ha ni-
ACTaBi eni300TONOMYHUX, KIiHIYHMX (B TOMY YKCTi KniHiyHe Ta 6i-
OXiMiYHe AOCMIMKEHHS KPOBI) i NAaTONOroaHaTOMIYHUX AaHuX, a
TaKOX BipycONoriYHMX JocnimkeHb Ta BionoriyHoi npobu. Pospo-
6nena MNJIP B peantHomy yaci SYBR Green ans posnizHaHHS
CAdV-1i CAdV-2 3a gonomoroto aHanidy kpuBoi nnaeneHHs. [lo-
BeleHa BMUCOKa YyTNMBICTb i CNeLUIYHICTb ANS BUSBNEHHS ABOX
tunis CAdV (Balboni, A., Dondi, F., Prosperi, S., & Battilani, M.,
2015).

PucyHok 3. Ainctpodii Ta 3ananeHHs nevilku. OpraH cBitno-
KOPWUYHEBOTO, SICKPABO-KOBTOrO b0 TEMHO - YEPBOHOTO KOMbOPY

PucyHok 4. MoToBLyeHHs Ta Habpsik )OBYHOrO Mixypa

[MamoezicmonoziyHo B neviHUi npu 2ocmpomy nepebizy
XBOPOOYW XapaKTEPHOK 03HAKOK € HAsBHICTb B renatoLuTax, Kni-
TuHax Kyndpepa i KniTMHaX CWHYCoidiB NeYiHkM romoreHHux abo
rPaHyNApHNX, NEPEBAXHO €03MHOMINBHMX, BHYTPILLIHBOSLEPHUX
BKMio4eHb PybapTa. CrnocTepiratoTb BUPaXeHMIA neprnBackynsip-
HWUI HabpsK i remopariyHy iHginbTpaui. CTpykTypa 6anok nevi-
HKM B OiNsiHKAX ypaxeHb MopylieHa. Y rematouutax Binbysa-
€TbCS HaKoMW4eHHs BinipybiHy. Mpu xpoHidHOMy nepebiey xBo-
pobu 3MiHW XapaKTepuayoTbCs MOMiIPHO ab0 CUIbHO BUPAXKEHOIO
3EPHUCTOHO | KMPOBOIO AUCTPODIELD, ABULLAMM iLLeMii, HASBHICTIO
APiOHMX OCepe/IKiB | BENMKMX AiNSHOK HEKPO3Y NEYIHKOBWX Banok,
i HaBiTb YaCTOYOK. |HTEHCUBHICTb LMX 3MiH HEOZHAKOBA B Pi3HMX
JinsiHkax opraHa (puc. 5, 6).

BicHuk CymcbKoro HalioHanbHOro arpapHoro yHiBepcureTy
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PucyHok 6. TicTonoriyHnin npenapat neviHku: peakwis MakpodaranbHoi
CcMcTeMM Ha npucyTHICTb Bipycy IT'C, x 400, remaTtokcuniH-e03uH

B cenesiHui i nimchaTnyHKX By3nax CnocTepiracTbes 3a-
CTiliHa rinepemis i rinepnnasis mynbnu. Yacto BUABNSIOTb HEKPO-
iOTMYHI 3MiHW B LEHTPI NiMdaTU4HNX BY3HKIB.

Y Hupkax Ha hOHi MOBHOKPIB'S CyAMH KnyboukiB 3Haxo-
AaTb HabyXaHHs KNiTUH eHgoTeNito. B eniTenii HUPKOBKX KaHanb-
LiiB — 3epHuCTa i K1poBa ANCTPOis.

Y LWINYHKOBO-KULLIKOBOMY TPaKTi — KPOBOBWMMBY, MICLIAMM
JeckamaLlisl enitenito BOPCUHOK CIIM30BOI 0OONOHKM.

Y ronoBHOMY MO3Ky iHOAi CnoCTepiralTb KPYrNOKMITUHHY
iHGiNbTpaLito M’IKOi MO3KOBOi 060MOHKM, @ B HEMpOHaX — AWc-
TPOMiYHi 3MiHK.

NabopaTopHo AiarHo3 nigTBEpAXYITb peakLieto andys-
HOI npeumniTayii B arapoBoMy reni, MOXHa BUKOPUCTOBYBATM
PrA, PTTA, meTog imyHontomiHicueHwi, MNP,

LucpeperuitiHuil diaeHo3. [udepeHuiiHa aiarHocTuka
TPYHTYETBCA HA BUKITKOYEHHI aniMEHTApPHOI iHTOKCKKaUii, rinoBi-
TamiHo3y B+, uymn m’scoigHmx, nentocniposy, botyniamy, 6abe-
3i03y.

[Mpu YyMi — kaTapanbHO-THIAHWIA PUHIT, KOH'OHKTUBIT, Ke-
paTtuT, KaTapanbHO-THiiHa OPOHXOMHEBMOHIS, BMCUMAHHA B
LUKipi. MCTOMOrYHO - HETHIMHWIA NiMGoUUTapHWIA eHLedanomie-
NiT y BCiX BigAinax rofioBHOMO i CIMHHOTO MO3KY, aunaoginbHi uu-
TONMa3MaTuyYHi TiNbLA-BKITKOYEHHS B eniTenianbHUX KNiTUHaX Ku-
LUIEYHUKY | CEHOBOro Mixypa.

Mpwn NapBOBIpYCHOMY EHTEpUTI criocTepiralTb GibpuHo-
3HO - remopariyHe 3ananeHHs Crim3oBoi 060MOHKM TOHKOrO KuLle-
YHMKa, PiBPMHO3HNIA NEPUTOHIT, CEPO3HE 3ananeHHs BPMKOBUX

Cepist «<BeTepuHapHa MeanLmHay, Bunyck 4 (47), 2019

19


https://bioone.org/search?author=Lisa_Yon
https://bioone.org/search?author=J._Paul_Duff
https://bioone.org/search?author=Erik_O._%C3%85gren

niM¢oBYy3niB, rOCTPUIA MiOKapAMUT, EKCUKO3. Y HOBOHAPOMKEHNX
LIYLIeHT MOXYTb BTN HEKPO3M B NeviHLi | Hupkax. icTonorivHo:
BHYTPILLHbOSAAEPHI 6a30(inbHi TiNbLA-BKNIOYEHHS B eniTenianb-
HWX KNiTWHAX KPUNT CII30B0T 060MOHKW TOHKOTO KuLEYHIKa [po-
BOAATb BiPYCOMOriYHi, CEPONOriyHi SOCTIMKEHHS.

Mpwu 60Tyni3Mi 3HAX0AATb FOCTPUIA KaTapanbHUiA racTpo-
EHTEPUT, He BUSBNSAIOTb anbTepaTMBHOMO renatuty. MpoBoasTb
XiMiKO-TOKCUKONOTiYHi | GakTepionoriuHi JocnimkeHHs, Bionpoby.

JlikysaHHs1 NpOBOAATb CUMNTOMAaTUYHE, B NEpLi AHi 3a-
XBOPIOBaHHS e(PEKTUBHUM € 3aCTOCYBaHHSA cneLudivHoi cupoBa-
TKU. Tak, 3aCTOCyBaHHS NikyBamnbHOi CXemu, Lo nepeadavae Bu-
KOPUCTaHHS NONiBaneHTHOI CMPOBAaTKY, aH(IYpOHy, KobaKTaHy,
AuMeapory, MeToknonpamigy, dypocemigy, renasikento Ta kpu-
CTanoigHNX BHYTPILLUHBOBEHHWUX PO3UMHIB 4O3BOMUMO CKOPOTUTK
Kypc MnikyBaHHS MO BiJHOLLEHHIO A0 CepeaHbOCTaTUCTUYHONO.

[Mpogpinakmuka noB’si3aHa 3 3aCTOCYBAHHAM BaKLMH.

BucHoBku.

1. JocnimxeHHsMU BCTAHOBMEHO, WO B OCTaHHi POk 3
Pi3HWX NPUYMH iHCDEKLiNHIN renaTT cobak HabyBae NOLIMPEHHS
B 6araTboX KpaiHax CBiTY. ICHYI0Tb Mif03pK LiOAO0 3MiH BNACcTUBO-
CcTen 36yaHvKa.

2. HaeecHi Ta BoceHu ITC nepebirae B baratbox BUnag-
Kax acouiioBaHo 3 6abesio3om. KniHiuHui NposiB 3anexuTsb Big
thopmu xBopobu; nepeBaxae naTeHTHa opma.

3. IHcbeKUiHMI renaTuT cobak YacTille peecTpyeTbes Y
TBapWH BikoM Big 1 00 3 pokiB (44%), pigLwe y Biui Big 5 4o 8 pokis
(28%), B 3 - 5 pokiB cknapae 17%, a y TBapuH JO OLHOTO POKY —
11%.

MepcnektBa nopanbmx pocnimkeHb. Mepenbava-
€TbCS NPOBECTU AOCIMKEHHS LLOAO 3'ACYBaHHS CNEKTPY akTo-
piB, SKi CNPUAKOTb MIATPAML| CTaLiOHAPHOCTI XBOPOOM.
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Infectious hepatitis in dogs (state of the problem)

The paper contains data regarding current state of research and author opinion on realization of diagnostics and therapy
improvement in case of infectious hepatitis in dogs based on the form of the disease. A study of worldwide practice and a summary of
personal experience of the aspects of clinical manifestation, diagnostics and treatment methods for canine hepatitis have been
performed.

According to our research canine infectious hepatitis in Sumy region is usually found in dogs at 1-3 (44%) years of age, less
of ten at 5-8 (28%) years. The quantity of cases at 3-8 y.o. is 17% and in animals younger than 1 year — 11%. After being introduced
into the body, the virus replicates in the regional lymph nodes then appears in the blood (viremia), after 2-3 days it forms masses of
core inclusions (Rubart’s bodies) — big, round, acidophilic masses in capillary and vein endothelium in all the organs, especially liver
and spleen. As a result liver dystrophy occurs and general body intoxication follows. Further development of the process results in
renal and myocardial dystrophy,appearance of multiple blood effusions on mucous and serous membranes. After the neural centers
of the brain and spine are being affected the locomotion disorders are observed.At the stage of acute clinical signs the virus is present
in blood and all the exudates, while being observed only in kidneys and urine later. The incubation period of spontaneous hepatitis
lasts about 6 to 9 days. Currently there are some cases of an acute and peracute course but chronic and latent courses are prevalent.
The organ lesions depend on the severity and course of the disease. Infectious hepatitis is being diagnosed based on epizootological,
clinical, pathological and laboratory study data as well as virological research and biological test. Use of a treatment regimen including
polyvalent serum, anfluron, cobactan, difeniramine, metoclopramide, furosemide, hepavikel, and crystalline IV solutions allowed
shorteningofthe treatment period in comparison to averagero.

Key words: Infectious hepatitis, Canine virus hepatis.
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HasgHICMb 8 KopMax agiamokcuHie ma T-2 mokcuHy. Y ecix @

OCMIOHUX 3paskax 3epHa i 3epHOCyMiluell 6CMaHOBIEHO Hasi8HICMb

cymu apnamokcunie B1, B2, G1i G2. B 7 3paskax ix emicm nepesuliye epaHu4HO donycmumi KOHueHmpauii. T-2 MOKCUH 8USI8IEHO

8 16 3paskax, npu yomy 8 10 3 HuUX emicm by8 8uwUll 2paHUYHO

donycmumozo pigHsi. BusHayeHo ennug noedHaHo20 nepebizy miko-

MOKCUKO3i8 Ha opaaHoienmuy4Hi ma ¢hi3uko-XimidHi nokasHuKU sikocmi pubu. Puba ypaxeHa MikomokcuHaMu 3a op2aHonenmuyHUMU
ma (bi3uKO-XiMiYHUMU NOKa3HUKaMU 8iOHeceHa 00 pubu CyMHigHOI cgixocmi.
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MocTaHoBka npo6nemu B 3aranbHOMY BUrnagi

Puba i pubonpoaykTu BigHOCATLCS 4O OCHOBHMX Ginko-
BMX NPOAYKTIB Xapy4yBaHHS NioauHu. ICTOpUYHO, BUPOBHMLTBO Y
ciepi akBakynbTypu Byno OAHUM i3 PO3BUHEHWUX CEKTOPIB YKpa-
iHCbKOI eKOHOMIKW. Haxarb, 3a 0CTaHHi 25 pokiB 3aranbHe BUpO-
BHMUTBO y chepi akBakynbTypu 3meHwwmnocs Ha 60 %. Imnopt
CTaB OCHOBHWUM [kepeniom 3abesneyeHHs NOTped HaceneHHs
YkpaiHu puboto Ta MOpenpoayKTamu.

AHani3 CBITOBWX PUHKIB Aia€ NiACTaBN CTBEPAXYBATH, L0
nonuT Ha puby NPOTAroM HACTYMHOTO AECATUNITTS 3poCTaTUME,
B MEPCEKTMBI OYIKYETBCA 3BiNbLUEHHS 3aranbHux 0bcaris BUpo-
BHMUTBa prbU NpnbnmMaHo Ha 15 %, NpKr4oMy OCHOBHOH Cknaao-
B0 30inbLueHHs obcsrie BUpobHULTBa Byae akBakynbTypa, a
LLOPIYHI TEMMK 3pOCTaHHA pubanbCcTBa MUWaTuMyTbes CTabinb-
Humu (0,3 %), B TOW Yac gK 3pOCTaHHS BUPOOHMLTBA NPOAYKLT
aKBaKynbTypu HeBnWHHO 36inbysaTMeTbes (5,3 %). 3poc-
TaHHS NOMUTY 36iNbLMTLCS FOMOBHUM YMHOM 3@ PaxyHOK KpaiH,
LU0 PO3BMBAOTLCSA, BHACNIAOK 3pOCTAHHS CTATKIB HACENEHHS Ta-
kux kpaiH (PoTiHa T. |., Bepesoscbkuit A. B. , MeTpos P. B. ta iH.,
2013, Auenko 1.B., boratko H.M., Bynrakosa H.B. ta iH., 2017).

YkpaiHa Bonogie yciMma HeobxigHumMKM nepegymoBamu
Ans TOro, Wob cTaTv OAHUM i3 TONOBHUX BUPOBHWMKIB MPOAYKLi y
rany3ai akakynoTypu. Y ManbyTHbOMY OYiKyeTbCs 30inbLUEHHS
BUPOOHULITBA TaKMX BUAIB pUO Ik COMOBI, TUNsNii Ta KOPOMOBI.

Mpobnemy 3abeaneyeHHs pubn kopmamu Crig po3s'sa3y-
BaTV NOPSA i3 3aKyniBneto i ii BMpOLLyBaHHsM. BupobHuLTBO Bria-
CHUX 3ePHOBWX KOMMOHEHTIB KOpMiB /151 pub 0bxoauThes rocno-
[apCTBY 3HAYHO JeLUeBLUe, HiX iX npuadaHHs.

3abpyaHeHHs NPoAYKLii CinbCbKOro rocnogapcTea Miko-
TOKCMHamMW € rnobanbHow npobnemoto: 25 % cBiToBOro BUPOL-

HWLTBA 3epHa ypaxeHo MikoTokcHamu, a 36 % BCix 3axBopo-
BaHb POCIMH | NPOAYKTIB, L0 30epiratoTbCsi NOB'A3aHO 3 Aieto Mi-
KOTOKCWHIB. MIKOTOKCUHM B KOPMax Npu3BOAATb TakuUX HeraTue-
HWX HaCMiZKiB, SIK 30iNbLUEHHS 3aXBOPIOBAHOCTI, MACOBI OTPYEHHS
CiNbCbKOrOCNOAaPCHKUX TBAPKH, NTULi Ta pubu. CTyniHb NposiBy
SKUX 3aNeXNTb Bif CTYNEHS 3apaxeHOCTi KOPMIB MIKOTOKCUMHaMMK,
a TaKoX BIKOBMWX, CTaTEBMX, BUAOBKUX 0COBNMBOCTEN TBAPHH, iX
cpisionoriuHoro cTaHy i pauioHy rogisni (dotiHa T. |. , Bepesoscs-
kui A. B. , Metpos P. B. Ta iH., 2013).

MiIKOTOKCMHM MaloTb BUpaxXeHi y CBOIX NposiBax MyTa-
reHHi, iMyHorenaToenpecaHTHi Ta KaHLeporeHHi BnacTuUBOCTI,
3MiHIOK4M CBOIO XiMIYHY CTPYKTYPY, BOHU B KIHLLEBOMY pPe3ynbTaTi
noTpannstoTe Yy NpoaykTM TBapuHHUUTBA (Kravchenko L.V.,
Galash V.T., Avren'eva L.T. Kranauskas A.E., 1989).

3a octaHHi 10 pokiB y CBITI KinbKICTb ypakeHux ¢y3apio-
30M napTiit 3epHa cknano: nwexuus — 59 %, gumiHb — 46 %, puc
— 58 %, Kykypynsa — 50 %. YABidi 3pocna ypaxeHHs 3epHa niue-
HWLi, pucy i KyKypydsu acnepriunamu i nediyunamu. CBITOBI
BTpaTy CinbCbKOroCrnoAapChbkoi NPOayKLji Bif ypaxeHHs TOKCIHO-
reHHUMK rpubamu i 3abpyaHEHHS MIKOTOKCMHamMK 3a ocTaHHi 10
pokiB 36inbLunnmncs B 9 pasie i gocsrnu $§ 22 mrpa. Ha pik [4].

Kopmu 3 HasiBHICTHO MIKOTOKCUHIB — IKEPENO MIKOTOKCH-
ko3iB pnb. MiKOTOKCMKO3W BBAXaKTCA OFHIEH0 3 FONOBHUX Npy-
YWH, WO MOXeE MPM3BOAMTY [0 3arubeni momnogi pubu, a Takox
iCTOTHOTO CMOBINbHEHHSI TEMMIB PO3BUTKY OB'EKTIB BUMPOLLY-
BaHHS, 3HWKEHHS KoediLieHTa BrogoBaHOCTi Ta pnbonpoayKTus-
HOCTi BOJOIM, a 3 YacoM i 1o MacoBoi 3arnbeni. barato nuTaHb
LIOAO KIiHIYHWX 03HaK, Nepebiry xBopob, naTonoroaHaTOMiYHMX
3MiH BCE LUe 3annLaTbCs HEAOCTILKEHUMM, NPO LU0 CBIAYUTDL
HepOoCTaTHS KiNbKiCTb HayKOBMX NMybnikawii NpMCBAYEHMX MIKOTO-
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KCUKO3aM CTaBKOBMX pub. AKTyarbHUMM TaKoX 3anuLLaloThes ni-
TaHHS BNAMBY MIKOTOKCUHIB Ha SKICTb Ta Ge3neyHicTb pubu Ta
prbONpPOaYKTIB i iX BNIMBY HA 300POB'S MOAWHY.

3B'30K 3 BAXNUBMMU HAYKOBUMM | NPAKTUYHNMHU 3a-
BAAHHAMU

PoboTa BiKOHYBanach, ik OKPEMUA PO3iN KOMMIEKCHUX
HayKoBMX JOCTIMKEHb Kacheapu BETCaHeKCnepTuau, Mikpobiono-
rif, 3ooriricHn Ta Besnekn Ta AKOCTI NPOLYKTIB TBAPWUHHULTBA
CyMCbKOr0 HaLioHanbHOMO arpapHoro YHIBEPCUTETY 3a TeMaTny-
HWM NNaHOM HayKOBO-4O0CHiAHOI pob0TI «CrcTeMa MOHITOPUHTY
METOZIB KOHTPOSO Ta BETEPUHAPHO-CAHITapHWX 3aX04iB, LWOA0
AKOCTI 11 6e3neku NpoayKLii TBApUHHULITBA NpK XBOpobax 3apas-
Hoi etionorii» (Ne gepxasHoi peectpadii 0114U005551, 2014—
2019 pp.).

AHani3 ocTaHHix gocnifgxeHb Ta nyo6nikauin

MiKOTOKCWKO31 — He3apasHi 3aXBOPIOBAHHS NIOAUHN, TBa-
PWH Ta pub, AKi BUKNMWKAOTHCS TOKCUHAMM MIKDOCKOMIYHUX Fpu-
6iB, SiKi BpaxatoTb BEMETYHOUI POCIMHU, XapyOBi NPOAYKTH, KOPMMU,
cupouHy. Hapasi onucaHo 300 pogie rpubis, ski npoaykytoTh
120 mikoTokcuHiB (KyuaH O., Ta iH., 2009).

MiKOTOKCMHM — NPOAYKTU XUTTERIANBHOCTI MiKpocKomiy-
HWX rpubiIB, SIKi BiAHOCSATb 40 rpynu 6ionoriYHo akTUBHKX peYo-
BMH, Pi3HOI XIMIYHOI NPMpPOaK, SKi MatoTb 3aranbHO NiasMaTnyHy
Lil0 Ha MBI KNITWHW. PaHille MOHATTS «TOKCUH» XapaKTepuay-
Banu Tinbku Ans cnonyk BinkoBoi Npupoay 3 aHTUreHHUMK Bnac-
TMBOCTAIMW. 3apa3 [0 HUX BiAHOCATb Pi3HOPiAHI MO XiMiYHOMY
cknagy cnonyku (6inku, HaniBLyKpK, KUCAOTK, CIUPTK), Aki 06’ea-
HYIOTbCSA MO XapaKTepHii BionoriyHin Aii Ha XuBY KNITUHY.

Barato gocnigHukiB BBaXatoTb, WO TOKCUHW MatoTb Ga-
raTo 3aranbHoro 3 aHTubioTukamu, ik no cneumdiYHOMY BRNBY
Ha OOMIHHI npoLecy opraHiamy, Tak i No yMoBaM iX YTBOPEHHS
rpubamm — npoayLeHTaMu. PisHNLS MiX HUMM, NO MKy aBTOpIB,
B TiM, L0 aHTUBIOTVKM NepeBaxHO AiloTb HA MIKPOOPraHiam, a To-
KCWHM - NepeBaHO Ha BeCb opraHiam. OpHak aesiki TOKCUHM (dy-
3apieBa KMUCoTa, TOKCUHM SIKOI BUKNMKAIOTb aneikito y noaen),
O[JHOYaCHO € aHTubioTKamu, a 6araTo aHTMOIOTUKIB LLIMPOKOro
cnekTpy Aii NeriumniH, natynix, ymaranii — € CUNbHO TOKCKY-
HWMW cnonykamu Ans TBapuH Ta niogen (Smalley E.B., 1973).

MIKOTOKCMKO3U XapakTepu3ytoTbCA HaCTYNHUMK O3Ha-
kamu: rpubu He NapasnTyioTb Ha XMBUX TKaHUHAX | opraHax TBa-
PWH; BiACYTHICTb KOHTari03HOCTI; LWBUAKONAMHHICTL Ta MACcoBICTb
NposiBY; OBDMEXEHICTb PO3MOBCIOMKEHHS; NICMS BUKMIOYEHHS 3
paLjioHy OTPYEHUX KOPMIB HACTaE OfyKaHHS.

MikoTOKCWHW, SIK NpaBuno, 6araTOKOMMOHEHTHI, a iX KOM-
MOHEHTU MaKTb Pi3HY XiMiYHY NPUPOJY — OPraHiyHi KUCNOTK, 1H0-
Ko3uau, CTepoiawn, Tepnexu, Nentuaw, ypaHu, TOMy BOHU Ma-
t0Tb HEOJHAKOBMI BNNNB Ha OpraHi3m. KpiM Toro B Mexax ofHoro
i TOro X camoro rpuba MoXyTb 3yCTPIiYaTUCh TOKCUYHI | aTOKCHYHI
LUTaMW, TaKOX B YMOBAX HABKOMNMLIHBOTO CEPEAOBULLA, MPU MiH-
NMBOCTI rpuBiB MOXYTb 3yCTpiYaTUCh BUAM, SKi BUAINSIOTL MiKO-
TOKCWHW OLHOTO YY1 AEKINbKOX BUAiB, 3 Pi3HOK TOKCUYHOK dieto
(Kyuax O., TaiH., 2009).

Came ToMy KniHiYHa KapTuHa NPY MIKOTOKCWUKO3aX pi3Ha i
3anexuTb Big pagy akTopiB: KOHLEHTpaLi i XiMiYHOi mpupoau
TOKCUHY; KINbKOCTi B KOpPMaXx; KiNbKOCTi OTPYTH, SKiil nOTpanue B
KopM; 0COBNMBOCTEN XMBOTO OpraHiaMy; ¢hisionoriyHoro craHy
OpraHismy.

KniHiyHi 03HaKM xapaKTepn3yoThCs LUMPOKAM CUMMTOMO-
KoMnnekcom nposBiB. OAuH i TOW e TOKCUYHUIA KOPM, B 3anex-
HOCTI Bi 4031 MOXE BUKIMKATK B O4HOTO i TOTO XX BUAY TBApUH

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

cneumdivHi KniHivHi NposiBK Tak i Mano cxoxi. Kpim Toro Big pis-
HWX ABOX BMAIB rpnbIiB MOXHA OTPUMATM CXOXi KNiHIYHI NPOsIBY Y
TBapUH.

B 3anexHocTi Big xapakTepy i TpuBanocTi xsopobu ani-
MEHTapHi MIKOTOKCMKO3W MOXYTb ByTU rOCTpi Ta XpOHiuHi. B nep-
Lwomy Bunaaky Oyae cnocTepiraTCh KapTuHa roCTPOro OTPYEHHS!
3 netanbHUM nepebirom, B iHWOMY KapTiHa MEHLL BUPaXEHa.

MaTonorivHuin BB MIKOTOKCUHIB MOXe ByTu renatoTo-
KCUYMiA, HEMPOTOKCUYHUIA, ECTPOrEHUIA, HEPPOTOKCUYHMIA, aep-
MaTOHEKPOTUYHUIA, MPK FOCTPUX AOCTIaX MOXHA BIATBOPUTY 3a-
ranbHO TOKCUYHWIA BNAWB, @ B XPOHIYHUX — CrELMMiYHMIA BNIB Ha
Pi3Hi CUCTEMM OpraHiamy, Ae naTonorivHi nposisu byoyTb BUpa-
KEHi B Till CUCTEMM Sika MEHLL peakTUBHa.

Tomy rocTpi MikOTOKCWKO3M YacTiLL HOCATb 3aranbHuUi Xa-
pakTep MatoTb nepebir npotarom 2-3 Aid, 3 ABMLLAMM NOPYLLEHHS!
pobOTH LUITYHKOBO-KMLLIKOBOIO TPaKTY Ta TSKKMX HEPBOBMX PO3-
napis. XpOHiYHi MIKOTOKCKO3M CYNPOBOXYIOTLCA HEKPOBIOTMY-
HUMW NpoLiecamm, 3MiHaMn B cknai KpoBi Ta iH.

[JliarHo3 BCTaHOBIIOKTb Ha NiACTaBi KMiHIYHOT KAPTWHM 3a-
XBOPIOBAHHS BPaxoBYHOUN €ni300TUYHY KapTWHY, naTonoroaHa-
TOMIiYHi JaHHi, pe3ynbTaTy PO3TWHY TBapWH B KOMMNeEKCi 3 nabo-
paToOpPHUMU JOCTIIKEHHAMU, BKIIOYA0YM OPraHONenTUYHi Ta Mi-
KPOCKOMiYHI aHanian, NepeBipKy TOKCUYHOCTI, BULINEHHS YNCTUX
KynbTyp 3 NepeBipKOK TOKCUYHOCTI Ha nabopaTopHuX TBapuHaXx.
[Mpu BCTAHOBIIEHI AiarHO3y Chif BpaxoByBaTN CE30HHICTb NPOSIBY
3aXBOPtOBaHHs!. Y puby nposiBi MiKOTOKCMKO3IB MakoTb CBOI OCO-
BrveocTi (PoTiHa T. I., Bepesoscbkuin A. B. , Metpos P. B. Ta iH.,
2013).

Breplue 3axBoptoBaHHs 3 cumnToMamu renatomn ¢o-
peni giarHoctyBamm B 1933 poui B AHrmii, wo 6yno cnpuynHeHo
BXVMBaHHAM KopMy 3 BMicToM acpnatokcuHy (Marasas W.F.O.,
1969). AcdnatokcuHu y 6aBoBHAHOMY 6OpOLHi 6yB MpUYMHOK
CEpHO3HMX EKOHOMIYHNX 30MTKIB (Yepes pak nevdiHku, renatomu)
y copeni, BupoLLeHit iHkybaLieto y CLUA, nokw gocnigkeHHs He
BUSIBUIM IHTEHCWBHY YyTIMBICTb pangyHoi dhopeni [0 TOKCUHY.
MoLwmpeHi Hacnigku adnaTokcuko3y y pub BKMOYaTL crabkui
picT, b6nigi 396pa, aHeMilo, NOPYLUIEHHS 3rOpPTaHHS KPOBI, MOLLKO-
[PKEHHS! NEYIHKM, 3HWKEHHS IMYHHOI YYTNMBOCTI Ta 3BinbLUeHHS
cmeptHocTi (Lovell R.T., 1992).

[Hocnigruku Prasad et al. (1987) 3asHavatoTs, Wo nepe-
Aava achnaToKCuHy Yepesa TOKCUYHI 3aMMLLKN B pubi MOXeE BUSIBU-
TUCb MOTEHLUiHOK Hebesnekoto ans 3gopos's (Prasad B.N.,
Sinha B.K., AK. Sinha., 1987).

B pesynbTari gocnigxeHb Abdelhamid Ta iH. (1997), npu
3afaBaHHs pubi agnaToKCUHY 3 KOPMOM 3MEHLUWMOCH CrOXW-
BaHHS KOPMIB, MOKA3HWKN POCTY Ta BUKOPUCTAHHS KOPMIB Ta no-
KMBHUX peyoBuH. KpiMm Toro, JOCRIMKXEHHS nokasanu, Lo coM
OyB BinbLL CTiMKUM, HiX TURANIS 4O adnaTokcukoay. Mpu aHanisi
KINbKOCTi 3anuLLKiB achriaToKCUHY B M'SCi prbu BCTAHOBNEHO, WO
com MicTuB Binblue 3anuwKiB admaTokCuHy, HiX Tunsnis. Lie
MPW3BESNIO 4O BUCHOBKY, WO MeTaboniam achnaToKCUHy PisHM,
3anexHo Big sugis pub (Abdelhamid A.M.; Khalil F.F. and Ragab
M.A., 1997).

Hanbinblu paHHi nocunaHHs, 3HanaeHi B nitepatypi npo
BIMB (oy3apHNX TOKCKHIB Ha puby, - Le Ti, ski Bynu BusiBneHi Ha
pangyxHin dopeni (Salmo gairdnerii), npo siky 3ragysas Marasas
Ta iH. (1969 p.) (Marasas W.F.O., 1969). JocnigHukn BBOAUNM
TOKCUH T-2, oTpuMaHuii 3 F. tricinctum, 0o KOPMOBUX rpaHyn Ans
chopeni. [lopocna puba nepexuna roctpe oTpyeHHs T-2 TOKCU-
HOM B [103i 8 MI/KT, X04a TOKCUHI CUITbHO 3aLLKOZWIMN KULIKOBOMY
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TpakTy Ta pubi. IHWi JOCniAHWKN 3a3Haumnu, Lo npu 3acTocy-
BaHHi T-2 TokcuHy Ans openi B £o3i J1050 Bigmivanu cunbHi Ha-
OpsiKM Ta CKyNYEHHS piguHM B NOPOXHWHI Tina Ta 3a 04MMa, Kpim
BTPaTX Cnn3oBoi 060MOHKM kuweuHuky (Smalley E.B., 1973).
KpaBueHko Ta iH.(1989) mocnimkyeanu Bname T-2 TOKCHHY Ha aK-
TUBHICTb PepMEHTIB KCEHOOIOTMYHOrO 0OMiHY y Kopona. AKTUB-
HiCTb rnyTaTioH-TpaHcepasn NOMIpHO 3pocTana, B TOi Yac K
aKTWUBHICTb Ni3ocoManbHUX hepMeHTIB pisko 3pocna (y 2-11 pa-
3iB), @ aKTMBHICTb NTyXHOT chocchaTasu 3pocna y 2 pasm [9].

T-2 TOKCWH, BIANOBIAAE 3a 3HAYHE 3HUKEHHS POCTY, CyT-
TEBO 3HWKEHHS KOHBEPCii KOPMY, HEraTMBHO BMMMBaE Ha 3Ha-
YEHHS TeMaToKPUTY, HU3bKY XWBYYICTb Ta riCTONATONOrYHI aHo-
Manii WyHKka Ta HUPOK Yy Monogdi kaHanbHux comis (Manning
B.B., 2003).

[lesiki MiKOTOKCUHM MOXHa HENTpaniayBaTh, KLLO AoAaTH
B kopM abcopbeHTH. Po3pisHsAOTL 4Ba OCHOBHMX Kracy Takux ab-
copbeHTiB: rigpaTm30BaHi anioMocunikati KanbLito i HaTpito Ta
MoaMchiKoBaHI YacTUHKM apixaxis Sacchromyces cerevisiae.
Antomocunikatm gocute Jobpe CnpaBnstTbes 3 adnaTokcu-
HaMu, ane 3 iHWUMK MIKOTOKCMHaMK BUHMKaKOTb npobnemu. pi-
XIPKOBI NpenapaTy BNNWBaoTb Ha BiNbLUKIA CNEKTP MIKOTOKCHUHIB.
PeTenbHMX AoCnimkeHb Hi TOro, Hi iHWoro abcopbeHTy B pub-
HOMY KOpMi LLie He npoBoAnnK. Bigomi, ski abcopbytoTb MIKOTOK-
CWHK, HeOOXIOHO BMBUMTY Ha MpeaMeT iX B3aeMOgii 3 BU3HaYe-
HWAMM MiKOTOKCMHaMK Ta Bugamu pub. Tinbku Tak MoxHa Oyae
niaTpuMyBaTK CBOO eheKTUBHICTL Ta Beaneky. Y npoueci npuro-
TYBaHHSI KOPMIB BMKOPUCTOBYETLCA TEMNO, LUO 3HWKYE PiBEHb
BMICTy adriaToKCWHIB y kopMi. B ekcnepumeHTax Ha comukax,
SKMM JaBanu nna.aroyi Kopma 3 3apaxeHoi adpnaTokCUHOBOI Ky-
Kypy£3w, MpUroToBNEHOI Nig Aieto Tenna, piseHb BMICTy adnarto-
KCUHY 3HW3uBCs Oinblue Hik Ha 60 BigcotkiB. Panilwe pocni-
[KEHHS MOKa3anu, Wo nig Aieto Tenna adnaTokcuH posnaga-
€TbCs. Takox nicns Tennosoi 06pobku Ta B XOLi NPUrOTYBaHHS
KOPMIiB He3HayHoMy posnagdy nigfatoTbCH TakoX (PYMOHI3WH,
[OH Ta T-2 TokeuH [2].

MeTa gocnigxeHb

MeTolo Halmx gocnimkeHb Oyno BCTaHOBUTY PiBEHb 3a-
OpyOHEeHHs! MiKOTOKCUHAMW KOPMIB, BU3HA4NTM BNIMB MIKOTOKCH-
HIB Ha OpraHi3m koponis, AKICTb | 6e3neyHicTb pubu.

Marepianu i MeTogu gocnigxeHb

JocnimkeHHs NpOBOAMIM B NMepiog 3 TPaBHS MO XKOBTEHb
2019 poky. Matepianom gocnimkeHHst 6ynm npobu 3epHa Ta 3e-
PHOCYMILLElA, SIKMMK 3rofoBYBany puby B LIECTY CTaBKax, LU0 Ha-
nexatb MukonaiBebkit CenuwiHin 06’egHaHiin TepuTopianbHii
rpomagi Cymcbkoro paiioHy. Bigbip Ta nigrotoky npob kopmy
ANs JOCTimKEHHS 3aincHioBanu 3rigHo MocTaHosm KabiHety Mi-
HicTpiB Ykpainu Big 14 yepsHs 2002 poky, Ne833 «[lopsgok Big-
Bopy 3paskiB MPOAYKLi TBAPUHHOTO, POCAMHHOTO i BioTexHonori-
YHOTO NOXOZKEHHS ANs NPOBEAEHHS AOCIMKEHDY.

JlocnimxeHHst KOPMIB Ha TOKCUYHICTb Ta KiNbKIiCHUIA eKC-
NPec MEeToA BU3HAYEHHS T2-TOKCWHY, Cymu adpnaTokcuHis B1,
B2, G1i G2 nposogunu Ha 6a3i CymcbKoi perioHanbHoi aepxas-
Hoi nabopatopii AepxxaBHOi cryx6m YkpaiHn 3 nuTaHb 6e3neyHo-
CTi Xap4oBMX NPOAYKTIB.

ToKCHyYHICTL KOpMiB BM3Hauanm 6ionpoboto Ha iHdy3o-
piax Tetrahymena piriformis, 3rigHo ACTY 3570-97 [3].

[ns KinbKicCHOro excnpec BU3HaYeHHs cymu adnaTokcu-
HiB B1, B2, G1i G2 B 3epHi Ta 3epHOCYMiLLAX BUKOPUCTOBYBAMNM
TecT-cuctemn RIDASCREEN FAST Aflatoxin Ta TecT-cuctemm
RIDASCREEN FAST T-2 Toxin ans Bu3HaveHHsi T2-TokcuHy. Bu-
MipW NPOBOAMIM METOAOM MPSMOrO KOHKYPEHTHOrO iMyHodep-
MEHTHOrO aHanidy Ha nnaHwetHomy cotometpi RT-2100C npu
JOBXWHI XBUNi 450HM.

IxTionaTonoriyHi AOCHimKeHHs, JOCNIMKEHHS AKOCTI Ta
Besnekn pubm npoBogunu Ha Basi kadenpu BETCAHEKCNEPTU3M,
Mikpobionorii, 3ooririeHu, 6e3neku Ta SKOCTi NPOAYKTIB TBAPUHHU-
utBa CyMCBKOro HaLlioHanbHOro arpapHoro yHiBEPCUTETY 3a 3a-
ranbHO NpUIHATUMU MeToamukamu [6, AueHko |.B., Boratko H.M.,
Bynrakosa H.B. ta iH., 2017).

PesynbTaT BNacHUX AocnigxeHb

Ha Teputopii MukonaiBcbkoi cenuiyHoi 06’eaHaHoi Tepu-
TopianbHoi rpomaan CymCbKOro paiioHy po3TalloBaHO LWICTb
CTaBKiB, B AKUX YTPUMYIOTb puby, NepeBaxHo kapacs Ta kopona.
Puby rogytotb 1 pa3 Ha TuxaeHb. Kopmu, siki nepeBaxHo ckna-
[al0ThCs 3 BigX0fiB 3epPHOBKX (S4YMIHb, MILEHWLS), NOCTaYaloTb
micueBi doepmepu. Kopmu 36epiraioTb B HENPUCTOCOBAHUX NpK-
MilLieHHsIX. B kopmax My BigMiYanu HasBHICTb 3aMWLLKIB HEKOH-
JuuinHoro 3epHa, sike 6yno BubpakyeaHe npu cenapadii. Mpobu
3epHa He BigbupatoTb | nabopaTopHi AoCHiMKeHHS 3epHa He Npo-
BOAATD.

Kopmu BigBaHTaxyloTb Ha TPaHCMOPT Ta BMBO3SATb [0
CTaBkiB, BUCUNatoThb 3 bepera y BOAOMY, NPy LbOMY Maixe BCe
3EPHO 3aHYPIOETLCS Y BOAY, A€ CNOXMBAETLCS PUbOI0.

Bcboro 3a 03HaueHuin nepiog 6yno gocnimkeHo 19 3pas-
kiB kopmy. [pu opraHoNenTUyYHii OLiHLi 3epHa Ta 3epHOCYMiLLen
BCTaHOBMEHO, L0 Korip 3epHa OyB NpupogHii, 3anax y BCix 3pa-
3KiB MaB [esikui BIATIHOK NMICHABO-3aTXN0r0, AesiKi 3pasku Manu
03HakuW BpOoAiHHS Ta NMICHSABIHHS.

13 gaHnx Tabnuui 1 BUAHO, L0 BOAHI PO34NHM EKCTPAKTIB
3epHa Ta 3epHOCYyMilLeid AOCRIgHMX 3paskiB BUKNMKANM npunu-
HeHHs pyxy Ta 3arubenb ycix iHdysopii Tetrahymena piriformis
A0 60 xBunuH B 7 3paskax, Lie CBiguMTb NPO TOKCUYHICTb LiMX KO-
pmiB. Crabky TOKCUYHICTb BUSBNEHO B 11 3paskax AOCMIAHOMO
kopMy. [po BIACYTHICTb TOKCUYHOCTI CBIAYNNA aKTUBHICTb iHAY-
3opinn Tetrahymena piriformis, sika 3bepiranacs i yepes 1 roguHy
nicns 4ii BOGHWX eKCTPaKTiB 3paskiB.

Tabnuug 1

Pe3ynbTaTti BU3Ha4Y€HHA TOKCMYHOCTI 3ePHOBMX KOPMIB 3a JONOMOro iHdy3opin Tetrahymena piriformis

Ne 3/n Pyx iHdpy30piit i HasiBHICTb MOPGIOMOTIYHIUX 3MiH KinbkicTb 3paskiB CTyniHb TOKCMYHOCTI KOPMY
1 3armbenb ycix iHy3opii MpoTarom 60 XBUIMH CNOCTEPEXEHHS 7 TOKCUYHWIA KOPM
MopdonorivHi 3MiHM Ta YacTkoea 0 30% 3arnbenb iHdy3opi .
2 P A ° by3op 11 CNabOoTOKCUYHMIA KOPM
npoTsroM 60 XBUMMH CNOCTEPEXEHHS

Pesynbtatn BunpobyBaHb Ha iHdy3opii Tetrahymena
piriformis Hi4Or0 He rOBOPSATb MPO MPMPOZY TOKCWYHOCTI. [ns
aHaniay BMiCTy OCHOBHMX MIKOTOKCWHIB BUKOPUCTOBYBAIM KOHKY-
PEHTHUA  iMyHOdbepMeHTHUr  MeTod.  TecT  cucTema
RIDASCREEN FAST Aflatoxin, Ta Tect-cuctema RIDASCREEN

FAST T-2 Toxin BonogitoTb Bucokot yytnmsicTio 0,0017 mr/kr Ta
0,05 mr/kr BigNOBIgHO, WO Aarn0 MOXMMBICTb BU3HAYMUTW BMICT T-
2 TOKCHHy, cymm achnatokcunie B1, B2, G1i G2 B HaliMeHLLIN ix
KOHLIEHTpaLii.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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Tabnuug 2

Pe3ynbTaT aHanizy KopMy Ha HasiBHiCTb cymu adnatokcuHis B1, B2, G1i G2

Ne 3/n rpaHMqH.O RonycTiwit Rianasor B”M??ma"“ﬂ BusiBnenwii BmicT cymn acpnatokemtis B1, B2, G1i G2, mr/kr
BMICT, MI/KT KOHLIEHTpaLjiit, Mr/kr
1 0,025 0,0017-0,04 0_ 0.0017-0.25 20,025
2 0 3paskiB 12 3paskis 7 3paskiB

Ak BUAHO 3 JaHuX Tabnuui 2, Wo y BCiX focnigHuX 3pas-
Kax 3epHa i 3epHOCYMiLLEl BCTAHOBEHO HasBHICTb CyMu adna-
TokcmHiB B1, B2, G1 i G2. B 7 3paskax ix BMICT nepeBuLLye rpa-
HWYHO AOMYCTUMI KOHLEHTpaLlii.

B tabnmui 3 MmoxxHa nobaumth, o T-2 TOKCWH BUSIBIIEHO
B 16 3paskax, npu Yomy B 10 3 HUX BMICT OyB BULLMIA FPAHUYHO
J0nyCTUMOrO.

Tabnuug 3

Pe3ynbTati aHanisy KopMmy Ha HasiBHiCTb T2-TOKCUHY

Ne 3/n | TpaHW4HO [OMYCTUMWUIA BMICT, Mr/KT [lianasoH BMMiptoBaHHS KOHLIEHTPAL|ii, Mr/kT Businenuii BMicT T2-TOKCUHY, Mr/kr
1 0 0,05-0,2 >0,4
2 02 00504 3 3pasku 6 3paskin 10 3pa3kis

Y 10 3paskax 6yno BCTaHOBNEHO CYMiCHY HAsIBHICTb CyMM
acnatokcuHia B1, B2, G1i G2 1a T2-ToKCuHy, npy Yomy y 5 3pa-
3kax BMICT 060X TOKCMHIB NepeBuLLyBaB MaKCUManbHO AOMyc-
TUMI piBHi. Bigomo, Lo kombiHaLlis AeKinbkoX MiKOTOKCHHIB MOXeE
NPUBECTM [0 iX CMHEPriyHOI B3aEMOAIi, WO CNpUYMHUTL GinbLu
BUPAXEHWUN TOKCUYHMIA eDexT.

Haxarnb, BCTaHOBUTW MakCUManbHW BMICT Cymn adhna-
TokcuHiB B1, B2, G1 i G2 1a T2-TOKCMHY Byno He MOXINBO, TOMY

B NoZanbLUOMy HeobXifHO BUKOPUCTOBYBATH TeCT-Habopu 3 pis-
HWM Jiana3oHOM 34MTYBaHHS, TaK ik BUCOKOYYTNMBI Habopw Ans
BM3HAYEHHST MIKOTOKCUHIB YHEMOXITMBITIONTb BU3HAYEHHS 3 TOY-
HicTb 0 1 Mr/kr.

Mpn BM3HAYEHHI BETEPUHAPHO-CAHITAPHWUX NOKa3HWKIB
TYLIOK pubu, fika ypaxeHa MiKoTokCuHamu Byno oTpuMaHo Ha-
CTYMHi pe3ynbTaTty, ki HaBeaeHi B Tabnuui 4; 3a3HayeHi 3pasku
pnbK NOPIBHIOBaNM 3 HEYPAXKEHUMMU KOpOoMamu.

Tabnuugs 4
Bu3sHaueHHs BeTepuHapHO-CaHiTAapHMX NOKA3HUKIB KOPONa, ypaXeHOro MikoTokcuHamu, (n=10)

[ocnigxyBaHuii opraH a6o YacTuHa Tina HeypaxeHa (koHTponb) Puba ypaxeHa MiKoTOKCMHaMK

l'ycTuHa y Bogi ToHe ToHe

356pa HCKpaBp-qepBOHi, CNN3 TATYYMA, NPO30PUNA, HCKpaBp-qepBOHi, CNN3  TAMyYM,  NpO30pWi,
36pOBI KPULLKW TYro NpunsrakTh 376pOBI KPMLLKW TYro NpusrakTh

TNycka I'mapeHbka, 6rmckyya, BaxKo BUCMUKYETHCS Bnmckyya, BaxKko BUCMUKYETbCS

Wsian I'I.py>.|<Hi. Puba He 3rHaeTbCs. M'aco noraHo |_.|py)KHIiCTb 3HIDKEHa. M'aco nerko BiAAINAETLCSA B
BiAAINAETLCSA Bif KICTOK. KICTOK | pO3AINsAETLECS HA OKPEM MyYKM.

Ovi Bunykni, yucti Bunykni, yucti

Pot 3akputuin 3akputuin

Cnus MMpo3opwuit, 63 CTOPOHHLOTO 3anaxy IMpo3opwuid, Bif4YBaETLCS 3anax piyku

Hapani Hamu 6ynu BuBYeHi XiMiyHi BnacTMBOCTI M'sca
pubu: peakuis Ha nepokcugasy (beHsuonHoBi npoba), KinbKicTb
amiHo-amia4Horo asoTy, peakLuis 3 Midi cynbghaTtom, peakLis 3 pe-

akTueom E6epa, BU3HaueHHs HasiBHOCTI CIpKOBOAHHO, pH Ta pea-
Kuis 3 peakTueoM Hecnepa. PesynbTatit faHnx BOCTIKEHb M'S-
30BOI TKaHWHM Kopona HaBeaeHi B Tabnuui 5.

Tabnuug 5

®di3nko-xiMi4Hi NOKa3HUKK M’'sica Kopona, ypaxeHoro MikotokcuHamu, Mtm, (n=10)

IMokasHuk Hopwma Puba ypaxeHa MikoTokcuHamu
Peakujis Ha nepokcuaasy (beHsuauHosa npoba) - +
KinbkicTb amiHo-amiayHoro asoty mr/100r o 0,69 0,73+0,05
Peakujis 3 5% CuSOq - -
Peakujis 3 peaktnsom EGepa (amiak) - -
Peakujis Ha H2S - -
pH Jo6,9 7,0£0,3
Yucno Hecnepa o 1,0 1,2

lMpumimka: «+» — peakuis NO3UMUBHa; «+» — CYMHIBHa; «—» — peaKuis HeaamugHa;

Mpw ypaeHHi pubu MIKOTOKCHHaMU B M'SI3aX BUHMKaKOTb
npogykTv po3nagy Oinkie, Lo, cnpusie WBMAKOMY po3nagy Tka-
HWHHWUX ENEMEHTIB i NPU3BOANTL A0 LUBWAKOTO MCYBaHHS pubu.
AHaniayroumn 3MiHM BETEPUHAPHO-CAHITAPHUX Ta (i3NKO-XIMIYHNX
MOKa3HMKIB pubn NMpu MIKOTOKCMKO3aX, MOXEMO BigHECTW ypa-
XEeHy puby [0 KaTeropii CyMHIBHOI CBIKOCTI.

BucHoBku

1.Mpwn mocnimkeHHi 3epHa i 3epHOCYMilLe Ans rogy-
BaHHs CTAaBKOBOI pubm Byno BCTAHOBMEHO, LU0 i3 19 AOCTMKEHNX
3paskiB 36,8% 6ynu TokcuyHUMu, 57,9% — cnaboToKCUYHUMMU.

2.3a [OMOMOrol0  KOHKYPEHTHOrO  iMyHO(EPMEHTHOrO

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

aHaniay BUSIBNIEHO HasABHICTb Y BCiX AOCNIAHMX 3pa3kax Cymu adp-
natokcuHi B1, B2, G1i G2, B 7 3paskax ix BMICT nepeBuLLyBaB
rpaHNYHO JONYCTUMI KOHLEeHTpaLil, T2-TokCuH BuUsiBneHo B 16
3paskax, npu 4yomy B 10 3 HUX BMICT ByB BULLMI PaHUYHO AONY-
CTMMOTO.

3.Puba ypaxeHa MiKOTOKCMHaMM 3a OpraHONeNnTUYHUMM
Ta hi3nKO-XiMIYHUMM NOKA3HWUKAMW BigHeECEHa [0 pubM CyMHIBHOT
CBIXOCTI.

MepcnekTUBM NoganbLUMX AOCHIAKEHb

B noganbluomy nnaHyeTses po3pobuti MeToam AiarHoc-
TVKW, SIKi JagyTb 3MOry pobuTy OLiHKY A0BPOSIKICHOCTI KOPMIB B
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MonNbOBMX YMOBaX. TakoX MNaHyloTbCs po3pobuTh Ta Bnposa- | pubw.
OMTU NpenapaTtu Ans npodinakT kv Ta NikyBaHHS MiKOTOKCUKO3IB
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Assessment of the quality and safety of carpets with mycotoxicosis

Introduction. The article deals with the results of the mycotoxicological analysis of feed samples of pond fish. There were
found the T2-toxin and aflatoxins.The combined presence of aflatoxins B1, B2, G1 and G2 and T2-toxin was found in all samples of
fish feed. Was also studied the impact of combination of several mycotoxins on organoleptic and physico-chemical characteristics of
fish carcasses. Fish, affected by mycotoxins, can be classified to the category of doubtful freshness.

Materials and methods of research. The studies were conducted between May and October 2019. The investigated materials
were a large number of grain and grain mixtures, for feeding fish in six ponds in Nikolaevska settlement community of Sumy region.
Preparation of grain samples were made according resolution of the Cabinet of Ministers of Ukraine, June 14, 2002, No. 833 «The
order of the selection of samples animal, plant and biotechnological origin».

The studies of the toxicity and persistent T2-toxin and full amount of aflatoxins B1, B2, G1 and G2 are conducted on the basis
of the Sumy Regional Laboratory of Veterinary Medicine. Feed toxicity was investigated by bioassay on the Tetrahymena piriformis
infusorium used the DSTU 3570-97. The RIDASCREEN test systems were used to investigate the aflatoxins B1, B2, G1 and G2 in
grains and grain mixtures.

Ichthyopathological studies were conducted in the department of Veterinary and Sanitary Examination, Microbiology,
Zooghygiene, Safety and the Guality of Livestock Products of the Sumy National Agrarian University by the accepted methods.

Results of research and discussion. In the territory of the Nikolaevska settlement community of Sumy region there are six
ponds, in which hold fish, mainly crucian and carp. The fish are fed once a week. Feed mainly consists of grain waste (barley, wheat),
which is supplied by local farmers. Food is stored in unsuitable premises. In the feed we noted the presence of remains of substandard
grain, which was thrown out during separation. Grain samples are not sampled and laboratory tests are not carried out.

The feed is shipped by transport to ponds, dumped from the shore into a pond, immersed in to the water, where consumed by
the fish.

Totaly 19 samples of feed were examined during this period. Organoleptic evaluation of grain and grain mixtures revealed that
the color of the grain was natural, the smell of all the samples had a certain tinge of moldy-musty, some samples had signs of
fermentation and mold.

Aqueous solutions of the grain extracts and mixtures of the test samples caused a stopping of movement and death of all
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Tetrahymena piriformis infusions up to 60 minutes in 7 samples, that indicates the toxicity of these feeds. Low toxicity was detected in
11 samples of experimental feed. The absence of toxicity was evidenced by the activity of Tetrahymena piriformis infusoriums, which
persisted for 1 hour after the action of aqueous extracts of the samples.

The results of the determination of the toxicity of grain feed using infusorium Tetrahymena piriformis.

To analyze the content of major mycotoxins was used competitive enzyme immunoassay. The RIDASCREEN FAST Aflatoxin
test system and the RIDASCREEN FAST T-2 Toxin test system have a high sensitivity of 0.0017 mg / kg and 0.05 mg / kg, respectively,
which made it possible to determine the content of T-2 toxin, the amounts of aflatoxins B1, B2, G1 and G2 in their lowest concentration.

The results of analysis of feed samples using the amount of aflatoxins B1, B2, G1 and G2

That in all samples of grain and grain mixtures was established the presence of aflatoxins B1, B2, G1 and G2. In 7 samples
its content exceeds the maximum permissible concentrations.

In 10 samples, the combined presence of aflatoxins B1, B2, G1 and G2 and T2-toxin was found, in 5 samples - exceeding the
maximum levels. It is known that the combination of several mycotoxins can lead to their synergistic interaction, which will have a more
pronounced toxic effect.

Unfortunately, it was not possible to determine the maximum content of aflatoxins B1, B2, G1 and G2 and T2-toxin, so further
test kits with different reading ranges should be used, since highly sensitive mycotoxin detection kits make it impossible to determine
up to 1 mg/ kg.

In the following research, we studied the chemical properties of fish meat: reaction to peroxidase (benzidine sample), amount
of amino-ammonia nitrogen, reaction with copper sulfate, reaction with Eber reagent, determination of hydrogen sulfide, pH and
reaction with Nesler reagent.

When muscle is damaged by mycotoxin, the products protein breakdown appears, which promotes rapid breakdown of tissue
elements and leads to rapid deterioration of fish. Analyzing changes in veterinary-sanitary and physico-chemical parameters of fish
affected by mycotoxicosis, we can classify the affected fish in the category of doubtful freshness.

Conclusions and prospects for further research.

1. During the investigate of grain and grain mix for feeding pond fish it was found that 19 samples were highly toxic and 36.8%
were law toxoc.

2. Using the competitive enzyme immunoassay the combined presence of aflatoxins B1, B2, G1 and G2 and T2-toxin was
found in all samples

In 7 samples its content exceeds the maximum permissible concentrations. T2-toxin was found was found in 16 samples, and
in 10 samples its content exceeds the maximum permissible concentrations.

3. Fish affected by mycotoxins for organoleptic and physico-chemical characteristics can be classified to the category of
doubtful freshness.

Key words: feed, carp, mycotoxins, mycotoxicosis, aflatoxins, T-2 toxin, enzyme immunoassay, quality, safety.
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B cmammi OemarnbHO eug4yacmbCs 3ax80prosaHHs Ha 3miluaHy ¢hopmy nepebiey 3apasHux xeopob po3nnody MeAOHOCHUX
60xin. Bxasani xapakmepucmuka 36yOHukig, ocobnugocmi diagHocmuku ma 60pomb6u 3 YUMU 3aX80PH8aHHSIMU MEGOHOCHUX BOXifT.
pu npogedeHHi eni30omono2idHo20 MOHIMOPUHaY X80p0ob BAXin, W0 3ycmpidanucb Ha 06CMEXEeHUX nacikaX, 8CmMaHOo8/EHO, WO
8esuKuli 8I0COMOK ypaxeHb Miko3aMu nos’a3aHull 3 ocrnabneHHam 60xomnocimel, aKke 8UHUKaIO 8 pe3ynbmami HeCnpUSMIIUBUX No-
200HUX yMo8 ma HedocmamHocmi kopmosoi 6a3u (50—68,3 % sunadkis). LLe binbwe ycknadHsana npouec 8apoo3Ha iHgasis, ska
3ycmpidanack Ha ecix 0bcmexXeHux nacikax 3 ekcmeHcusHicmio iHga3ii binbwie 4 %. [1id yac 8us4yeHHs 8niusy No200HUX yMO8 Ha
enisoomuyHull npoyec bynna ecmaHosneHa ocobnusicme nepebiey iHpekyitiHux xeopob po3niody 8 6AxonuHil cim'’i. BoHa xapakme-
pusysasnacsi nosieoK cumnmomie ackocgheposy (meepdi kpelidonodibHi WMamoyKu 8 KoMipyi ma Ha OHi 8yrnuka) 8 nepiodu Hecnpusi-
MAUBUX NO20OHUX YMO8 HaBKOMUWHL020 cepedosulya (noxonodaxHs, mpugani dow). CumMnmomu ackocgeposy 3’aensanucs He
minbKu 8 300p08UX CiM’aX, a Ui y ciM’aX, Wo npoliwnu Kypc nikysaHHs. id 4ac nabopamopHo20 00CI0KeHHS 3a2ubux UYUHOK 6yu
gudineHi Kynbmypu pisHux 36YOHUKI8 iHEbeKUiliHUX X80pob. Bug4eHHs KoHmamiHauii cminbHukosoeo medy, wjo bys eidibpaHuli y xgo-
pux ma ymosHo 300posux 60xomnocimel, ekadysano Ha me, wo yacmiwe gudinsnacs Kynemypa Ascosphaera apis, a cmyniHb KOH-
mamiHauii docsizae 100 %. Takox npogodusnu po3paxyHoK iHAeKCy enizoomudHocmi iHEbeKUiliHuX xeopob 60Xin, wo byu euseneHi
Ha obcmexeHux nacikax. byno ecmaHo8IeHo, W0 ackocghepos peecmpysascs HalldosLIEe 8 NOPIBHSIHHI 3 IHWUMU iHGheKUilHUMU X80-
pobamu, i iHOekc enizoomuyHocmi 8idNogidHo bys binbliuM. A po3gUMOoK e8ponelicbko20 eHUMbUS, iHWUX 8udie 2HUMbLie ma achep-
aunbosy eidbysascs Ha hoHi ackocgepoly 6Axin. Mpu docnidxeHHi KUWKO8OI MOKCUYHOI Oif akmugHo20 2inoxnopumy Hampiko y
koHueHmpauisx 0,7 %, 0,5 % ma 0,25 % no d.p., 6yno ecmaHosneHo, Wo npenapam He 8uKnukae 3azubeni 60xin npomseom 72
200UH nicns 320008y8aHHs1 y XOOHil 2pyni 60xin. AkmusHUU 2inoXnopum Hampilo egheKmuBHO 3He3apaxye mecm-06'ekmu y KOHUe-
Hmpauii 2,5 2/n npu excnoauuii dsi 200uHu. pu 8UKOPUCMAaHHI CMINbHUKIG 3 X80pUX ciMel eghekmusHor byna KoHueHmpauis 5,0 &/n.

Knrouoei cnoea: 8ap0o3, amepukaHcbKull 2HUNEUb, e8ponelicbKull 2HUeUb, ackocghepos, 6AxXonu, 2inoxopum Hampito.

DOLl:https://doi.org/10.32845/bsnau.vet.2019.4.5

Beryn. [yxe LiHHUM HaTypanbHUM COMNOOKAM NpOAYK-
TOM XapyyBaHHs € med. BiH Bupobnsetoca Omxonamu Apis
Mellifera 3 HekTapy pocnuH abo 3 CeKpeLlii KUBUX YaCTUH POCTINH,
ki 3bupatoTb 6aKoNK, gani Wnsxom 06pobku BnacHMMK 0cob-
NIMBUMU PEYOBUHAMW, NEPETBOPIOKTD, BiAKNaLalTh, 3HEBOAHIO-
10Tb, 36€piraloTb Ta 3anNULWaloTb Y CTifbHUKaX AN A03PiBaHHS.
[ocuTb AaBHO NOAMHA NOMITUNA He TiNbKW BUCOKY Xap4oBy LiH-
HICTb Mefy, ane i Noro nikyeanbHO-NPOiNakTUYHi BNacTMBOCTI.
Kpim megy, 64xinbHULTBO, SiK OOHA 3 OCHOBHUX rany3en CinbChb-
KOro rocrnopAapcTea, 4ae LiHHI NPOAYKTM, AKi 3aCTOCOBYHOTLCS Y
MEOMLMHI, Xap4oBin NPOMMCIOBOCTI Ta TeXHiLj. Lle Bick, npono-
nic, MaTo4He MONOYKO, Nepra Ta iHLLi. Ane LM He 0BMeXyeTbCS
BiSNbHICTb 64xin. BOHN BMKOHYIOTb OCHOBHY (DYHKLItO N0 3anu-
NEHHI0 eHTOMOMIMNBHUX KynbTyp. Ha CborofHiLLHii AeHb MoanHa
yacto 3abysae npo Lo dyHKuito 6axin. MocTiliHo BUBOAATLCS
HOBI COPTU CaMO3aMUNLHUX KYNbTYP, LU0 Ha (POHI 3MEHLLEHHS
NPUPOLHUX MESOHOCIB, NPM3BOANTL A0 BYrNEBOAHOO Ta binko-
BOTO rofiogyBaHHsi OKOMMHNX CiMENA, a Lie B CBOIO YEpry 40 3Me-

HLWEHHS TX KinbkocTi. Baxonu BTpayaloum NpupoaHe pisHoMa-
HITTS MELOHOCIB, HE MOXYTb B JOCTaTHIl Mipi 3a6e3neuntu cebe
BionoriyHo-akTMBHUMM PEYOBMHAMM, LLO BEAEe A0 3HWKEHHS 3a-
XMCHUX BRacTuBoCTen 6akonu Ta ciM'i B Linomy (Halatyuk O.E.,
Tushak S.F., 2016, Holovko V.O. and all, 2005).

MocTaHoBka npobnemu y 3aranbHomy BUrMAAi Ta ii
3B’A30K i3 BaXJIMBUMM HAYKOBUMMW YU NPAKTUYHUMU 3aBHaH-
HAMW. He3Baxatouw Ha Le, NiognHa BBaXae, LU0 Liboro HegocTa-
THBO, i 3 KOXHUM POKOM BMPOBISiE BCE HOBI i HOBI MeCTULMAM.
Be3koHTpOnbHE, 3 NOPYLUEHHSM TEXHOMONIT 3aCTOCYBAHHS AKUX
npu3BoauTL Ao 3arubeni Linux nacik. B YkpaiHi B 2018 pouj 6yno
3HULLEHO Binblue 43 Tuc 6axonociMen, i L Tinbku odilinHa cta-
TUCTWKA, @ CKIMbKM 3armHyrno He3apeecTpoBaHux ApibHWX macik
HIXTO He 3Hae. LLlob BigHOBUTW BTpayeHe noTpibHi poku. Hexe
YkpaiHa xo4e nostoputm ictopito Knutaio abo CnonyyeHux LLita-
TiB AMepuKy, siki Gynm BUMYyLLEH 3aKynoByBaTH GAKONMHI NakeTy
3 iHWKX aepxaB. Y €BpocoH03i, HAa CbOroAHiLLHIi AeHb, 3a6opo-
HeHi 0 BUKOPUCTaHHS Ljini rpynu NecTUUmMAiB, YiTKO JOTPUMY-
I0TbCS 3aKOHOAABCTBA 3 3axucTy Omkin. MabyTb BOHM XOuyTb
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MaTW Ha cTonax 0BOui, (OPYKTU Ta ropixu, iCHYBaHHS Skux 6e3
6mxin He moxnuse (Haritonova N.N., 2012).

Ane He TinbKW XUTTERIANBHICTb MIOANHM 3aBaxae Bmko-
nam, ane i Benuka KinbKicTb MIKpOOpraHiamiB, ski Ha (hOHi 3HU-
XEHHS 3aranbHOro iIMyHITETY OMKONMMHOI CiM'i, BUKNMKAIOTL Be-
NUKY KinbkicTb XxBOpoO MeaoHocHMX 6mxin. Lle Taki iHdbekuji, sk
€BPONENCHKUIN Ta amepukaHebkuid rHunews. Ocobnmeo Hebesne-
YHUI aMEPUKAHCBKUIA THUMELb, NOTO LLUE HA3MBAaKOTb 3N0SKICHUA,
BpaXae NuumnHok 5-6 aeHHoro Biky. 36yaHuk Paenibacillus larvae
subsp larvae yTBOPIOE COPU, CTiNKi Y 30BHILLIHEOMY CEpPesoBULL,
a TakoX 40 (i3nYHMX i XiMiYHMX hakTopiB. Y Mefi, nepai i BOCKy
Cropu MOXyTb pokamu 36epiraTi CBOO BipyNeHTHICTb. [lpyra Be-
nuka npobnema y 6axinbHULTBI — Lie Ho3eMo3. HozeMo3 mefo-
HOCHWX BXin — Lie iHBa3iitHa xBopoba BLKONUHUX CiMe, SKy BK-
KNWKaloTb OBHOKNITMHHI Napasutn pogy Nosema, a ocobnmBo
Nosema apis. 3axBOptoBaHHS XapaKTepu3yeTbCs NMOPYLLIEHHAM
(OYHKLT KMLIEYHWKY, YPaXYIOTECA NEPEeBaxXHO enitenianbHi Kni-
TUHW CepeaHbOi KUK Ta ManbnirieBi cyauHu. [xepeno 36ya-
HWKa iHBasii — xBopi 64onu. Cnopu HO3eMM NepeaalnTLHCS Yepes
MeZ, nepry, CTinbHWkK Ta T.iH. (Halatyuk O.E., Tushak S.F., 2016,
Tuktarov V.R., Suyundukova G.Ya., 2012).

Takox Bernuke 3aHenoKOEHHS BUKMWKAE CUTyaLls 3 Kni-
wem Varroa. Bapoo3 — Lie 3aXBOpHOBaHHS MELAOHOCHUX BaXin,
ke BUKINMKAeTbCS rama3oBum kniwem Varroa destructor. 36ya-
HWK ypaxye Aopocnnx 6mxin i posnnig. MNpu 3axBoptoBaHHi 3'siB-
NATLCA BUPOAXYBAHI, He 3[aTHi 40 NONbOTY TPYTHI i 60Ny,
L0 MpM3BOAMTL A0 ocnabneHHs 6axonuHuX cimen. MMpu cunb-
HOMY CTYMeHi ypaxeHHs TMHe POo3nnid, CnocTepiraeTbCs BUKN-
LaHHs 3 THi3g 3armbnux 6mKONMHKX i TPYTHEBNX MUYMHOK Ta ns-
nevok. BoceHu i B3MMKY ypaxeHi knilem CiM'i NposiBnskTb He-
CMOKiM | YacTo MMHYTb y NepLuii nonosuHi aumisni (Halatyuk O.E.,
Tushak S.F., 2016, Holovko V.O. and all, 2005, Masliy I.G. and
all, 2015, Musienko O. V. and all, 2010).

[yxe po3noBComKeHO XBOpPODOOK, OCTaHHIM 4acoMm,
cTae ackocgepo3 MedoHocHUX baxin. Lis xBopoba Buknmka-
€TbCs rpubom canpoditom — Ascosphaera apis, sKuil ypaxye
OIKONMHI Ta TPYTHEBI NUUYMHKN Y 3—4 AeHHOMYy BiLli. BoHu BTpa-
YalTb CBOK €NaCTUYHICTb i NEPETBOPIOIOTLCS Y BAMHAKOBO-DINi
TBEPAi rPYAOYKM, WO BifbHO NexaTb Yy koMipkax. 36yaHMK XBO-
pobu Mae 3HayHy CTIMKICTb [0 YMOB HaBKOMWLLHLOTO Cepeno-
BuLLa. Cnopu MOXyTb TpUBanuiA Yac 36epiratncs B yMoBax XuT-
TERIANbHOCTI 6AKONMHOI CiM'i, He BTpayarum CBOI BNACTUBOCTI
npotsrom 15 pokie. [kepenom iHdekwii € XBopi i 3arnbni nuum-
HKM, Mef i nepra i3 xBopux cimeit. MowwmpiotoTb 30yaHMKa gopocni
Bmxonu. Konu BOHM 04MLLAK0TL KOMIPKY Bif 3arnbimx NIMHMHOK,
BOHYW 3abpyaHIOTbL CNOpamMu pOTOBMIA anapart i pO3HOCATh iX Mo
BCbOMY THi3ay, a npy 6nykaHHi i 6LKONMHOMY 3NOAIACTBI 1 B iHLL
ciM’i (Holovko V.0. and all, 2005, Kisternaya O.S., Musienko A.V.
2013, Chupahina O.K., 2012).

OcobnuBy Hebesneky CTaHOBWUTHL MPOSIB LX XBOPOO Y
3MiLLaHIN hopmi. Hawmmm JocnimKeHHAMM HeOAHOPA30BO BCTa-
HOBMEHO, LLI0 XBOPOOM He TiNbK1 BNNMBaOTL Ha 6akonocimM’i, ane
1 3MiHIOKOTb Nepebir oaHa oAHoI. YacTo npu amilaHin dopmi ne-
pebiry xaopob po3nnogy MegoHOCHWX 6axin BiabyBaeTbes atn-
MOBUI NPOSIB CUMMTOMIB, LLO YCKNAAHIOE AiarHOCTUKY | YHEMOX-
NUBMIOE NMPaBUNbHE NMPOBEAEHHA NiKyBarnbHO-NPOMINaKTUYHNX
3axogis (Kisternaya O.S., Musienko A.V., 2013, Luchko M. A,
Sotnikov A. N., 2012, Musienko O. V. and all, 2010).

HenpaBunbHe 3acTOCyBaHHs XiMioTepaneBTUYHIX 3aco-
6iB, pa3om 3 HEOTPUMAHHAM BCbOrO KOMMMEKCY IiKyBanbHO-
npodbinakTuyHux 06poboK, 3aBXan NpU3BOAUTL 4O MOTiPLIEHHS
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3aranbHOro craHy 6mxonocimen. Tak, Hanpuknaz, obpobka
6xin NpoTh Bapoo3y abo HO3eMO3y PO3YMHAMM OPraHiYHUX K-
CnoT (MypaLlnHa, LaBnesa Ta iH.) NPU3BOAMTbL A0 MiABULLEHHS
KWCINOTHOCTI Y BYNUKY, L0 CTBOPIOE CNPUATAMBI YMOBW ANS pO3-
BUTKY ackocepo3y Ta rHWMbLiB, a NikyBaHHS THWANbLiB aHTUBIO-
TUKaMu CTUMYTKOE PO3BUTOK ackocdeposy MemoHOCHUX Baxin.
[MpOHMKHEHHIO rprbKa B OpraHiaM JIMYMHOK Takox Crpusie nopy-
LLIEHHS! 30BHILLHIX NOKPMBIB, LU0 YLLIKOMKEHI knilem Bappoa. ba-
raTo npenapariB 3aCTOCOBYIOTb Y BUIMALI PO34MHIB METOAOM 06-
NPUCKYBaHHSA paMoK, LLO NPU3BOAUTL A0 MiABULLEHHS BOMOrOCTi
Y BYIMKY | CNPUSIE PO3BUTKY BaMHAHOMO po3nnogdy. Takox nikysa-
NbHO-NPOINAKTUYHI 3aX0aM BKIHOYAIOTH i Ae3iHdeKLilo, ska, 3a
3aTBEPOXKEHO METOAMKOK, MPOBOAUTLCA 3 MeperaHsHHsSM
O0Kin Ha yMcTi NpofesiHgikoBaHi pamku, Lo NOTPEDYE 3HAUHMX
i3NYHMX Ta EKOHOMIYHWX 3aTpaT i € CUAbHUM CTPecoM [Ans
OmkonuHOI ciM'i. Takox cnig nam’sTati npo Hebeaneky noTpan-
NSHHA 3aNWLLKIB XIMIOTEPaNEBTUYHMX PEYOBUH Y NPOZYKTU G-
NbHWLTBA. TOMY NEpLIO HEODXIAHOI YMOBOIO 0340POBMEHHS
nacik i OTPUMaHHS SIKICHOI NPOLYKLLiT — Lie CTBOPEHHS BUCOKOE(e-
KTUBHMX 3 LLIMPOKUM CNEKTPOM Aii, €KOMOrYHO YNCTUX | 3pYYHNX Y
3acTocyBaHHi 3acobiB [esiHdekuii, npodinakTukn i nikyBaHHs
(Halatyuk O.E., Tushak S.F., 2016, Kisternaya O.S,,
Musienko A.V., 2013, Haritonova N.N., 2012, Kokkinis M., Liakos
V., 2004).

3miLuaHuit nepedir iHekuiitHnx xBopob posnnogy Meao-
HOCHMX 64iN NpUMYLLYE Hac LykaTu Ta knacudikyBaTu XBopobu
OKin 3a iX TPUBAnICTIO Ta BaXKICTIO npoLecy. Tak sik BUSIBUBLLM
FONMOBHI Ta ApYropsaaHi XBopoby MOXHa NpodecinHo niginTu 4o
po3pobku NikyBanbHO-NPOMINAKTUYHUX 3ax04iB Ta 0340pOB-
NeHHs naciku. Ans Uporo nig vac LOCnimKEHHS GKONMHIX ciMen
000B’s13k0BO Tpeba 3's1coBYBaTN NPEBANEHTHICTb, IHAEKC eni3oo-
TUYHOCTI 11 KiNbKiCTb HEBNArononyyHmx 3a iHeKLinHUMIN XBOPO-
Bamu nacik, To6T0 BM3HaYaTH piBEHb HANPYXKEHOCTi eNi300TUYHOT
cutyauii. Lle gactb MOXIMBICTb MigiT Ao niksigawii iHgekwuin-
HWX XBOpOD po3nnoay MegoHOCHWX Baxin Wsxom po3pobku no-
BHOrO KOMMEKCY BETEPUHAPHO-CAHITApHUX 3axofiB Ha nacili.
Ocobnumeo BaxnMBa AEe3iH(EKLiA CTiMbHMKIB, TOMY WO came B
HWX BKOMNM BUPOLLYIOTb TNYKMHOK, 30epiraloTb Mef Ta nepry. 3a-
TILLKW IMYMHOK Ha AHI KOMIPOK MOXYTb TpuBanuin vac 3bepirau
cropu 36ygHukiB HebeaneuHux xBopob Baxin, a mepra 4acto
ypaxeHa nnicHsBuMM rpubamu. Tomy ans AesiHdekuii y 6mxink-
HUUTBI 3aTBEpAXeHi JocUTb cunbHi npenapatu. Lle Taki peyo-
BUHU: 1) Npu ackocteposi a) po3uuH, o mictutb 10% nepekucy
BoaHto Ta 0,5% MypaLLmHoi kucnoTw, 6) posuuH, Lo MicTUTb 15%
topmanbaeriay Ta 5% igkoro HaTpy, B) 10% po34nH ogHOXNOpU-
CTOro oy Ta iHLLi; 2) Npu amepuUKaHCbKOMY rHUMbLi BUKOPUCTO-
BYIOTb @) PO34WH, WO MicTUTL 10% nepekucy BogHo Ta 3% My-
paLLmrHoi abo 0LTOBOI KMCNOTU, 6) po3unH, Lo MicTUTL 5% dop-
manbgerigy Ta 5% igkoro HaTpy, B) 5% pO34MH OGHOXNOPUCTOrO
ody Ta iHwi. OxapakTepu3yemMo OCHOBHI 3 HUX. Halpocnoscio-
[PKEHiLUWiA Ta cTapilmin npenapar — ra3 gopmanbaerig 1a noro
PO34nH y Bofi — hopmaniH. dopmanbaerig — ras 6es konbopy, 3
XapaKTEPHWM 3anaxoM, Lo NOoApa3HIe CrM30Bi 060MOHKM oYeil
Ta HOCOBOI MOPOXHWHMW. BiH Nerko posunHseTbCS y BOgI, 1Oro
40% posunH mae Hassy — dopmarniH. Llei ximiynuiz npenapat
Mae fyxe LiHHi Ae3nHAiKyroYi BNacTUBOCTI, Ta Ha BiAMIHY Bif iH-
LUIMX ra30nofibHMX PEYOBMH — XMOPY, CIpYaHOro rasy Ta iHWnX —
He MOLLKOZXYe NpeaMeTH, Lo 0BpobnstoTbCs Ta € MEHLL TOKCH-
YHUM. Afle 110ro TOKCUYHICTb Anst 06CNYroByKYOro NepcoHany €
BUCOKOK. OCHOBHOHO [1il040I0 TOKCHYHOK PEYOBMHOW € thopma-
nbaerig — ras 3 igkum sgywnuenm 3anaxom. Lie cunbHa otpyTa
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nogpasHiotouoi Aii, ska ypaxye LIHC Ta Buknukae guctpodivHi
3MiHW Y NapeHXiMaTo3HUX opraHax. BiH Mae NCUXOTPONHY, Hel-
POTOKCUYHY, MICLEBO-NOAPA3HIOYY Ta MPSMY MOLIKOMKYHYY
[ito Ha napeHxiMy neviHku. [pyruii npenapar, LWo WUPOKO 3acTo-
COBYETHCA Y BAXINbHULTBI — Lie OAHOXNOPUCTUIA MOA. Mo 30BHI-
WHLOMY BUMSAY — Le piguHa XOBTyBaTO-NOMapaHYeBoro Ko-
Nbopy, Mae cneLmdivHMiA 3anax xnopy, Lobpe po3unHAETHCS Y
BOAi B pi3HMX CiBBIOHOLLEHHAX. BMIiCT ogHOXMopuUCcToro noay y
npenapari 74-b 2,03%, BmicT consHoi kucnotu 30,5-33,5%. Mpw
TpuBanomy 36epiraHHi npenapar He 3MiHIETLCS. BiH Mae cunbHo
BUPaXeHi OKUCHI BNACTMBOCTI Ta 3HauHy 6akTepuumaHicTb. Ane
Mpu LibOMY, 3a CBiAYEHHSM JESKMX aBTOPIB, MAE LMTOTOKCUYHY,
remMoniTUyHy Ta MicLieBo-npunikaody Aito. [yxe wmpoko B Bmxki-
NBHWULTBI 3aCTOCOBYETLCS XIOPHe BanHo. Lle cyxuii 6inui nopo-
LIOK 3 3anaxom xnopy. MNpu gocTyni cBiTNa Ta BONOM X/10p BUBI-
TPIOETLCS | BTpaYae CBOi Ae3nHdiKkytoui BnacTmeocTi. Okpemi aB-
TOPW BKa3ytoTb Ha MOMIPHY TOKCUYHICTb XIIOPOBMICHUX Ae3iHde-
KTaHTiB, AKi OyXe CUMbHO NOAPAa3HIOTL CMK30BIi 0BONMOHKK Ta
wkipy. BukopucToBytoTses Takox nyru Ta kucnotu. Hansigomi-
LuKiA 3 NyriB Le igkui Hatp — 6ina kpucTaniyHa peyoBuHa, fobpe
pO34nHHa y Bodi. [ns Ae3nHeKLii BUKOPUCTOBYIOTb TEXHIYHWIA
iOKkMiA HaTp (kayCTWyHa coga). 3a niTepaTypHAMK JaHUMK NyTy
MaKTb CUIMbHO BUPAXeHyY No4Pa3HIooYy Aito Ha LUKIpY Ta C30Bi
00ONOHKM, NpK NOCTilAHIA POBOTI 3 HAMM YaCTO NPU3BOLATH 4O
XPOHIYHUX ypaxeHb Wkipu. Lo cTocyeTbes KACAOT, TO LUIMPOKO
BUKOPUCTOBYIOTb MypaLLHY, OLTOBY KMUCMOTU 3 OpraHiyHux Ta
COMSHY 3 HEOpraHiYHMX KMCNoT. KNCNoTK MaloTb MicLeBo-npuni-
katouy Aito (koarynsuiiHuin Hekpo3s), remato-, Hedhpo-, renaToTo-
KCU4Hy Aii, siki 0ByMOBNEHi reMonisomM epuTpoLMTIB, PO3BUTKOM
TOKCWYHOI  Koarynaii, CMHAPOMOM PO3CIIHOTO BHYTPILLHEOCY-
AMHHOTO 3ropTaHHS KPOBI. 13 rpynu oKuCioBaviB LUMPOKe 3acTo-
CyBaHHSI Ma€ Nepeknc BOAHH0. XiMiYHO uncTuin 6e3BOAHMIA Nepe-
KUC BOAHIO fBRsiE COBOI0 YMCTY CKMOBWUOHY CUHIOBATY PiduHY.
MpomucnosicTb BUpobnse neprigporb (Lie KOHLEHTPOBaHWIA po-
34MH, L0 MICTUTb Nepekuc BoaHto 27,5-31,0%). Mpenapar cTabi-
nisoBaHui, JoOpe po34MHHUIA y BOAI. Ane BiH BiMarae obepex-
HOro NOBOKEHHS NPy poBOoTi 3 HUM, TaK K BiH Ma€e MiCLieBO-Npu-
nikarouy jto, € CUMbHUM OKUCTIOBAYEM | MOXE BUKIUKATW CUIbHY
LECTPYKLit0 TKAHWH 3 YTBOPEHHAM Y HWUX KUCHIO. [pu moTpan-
NsHHI BCepeanHy, 0COBNMBO, KOHLIEHTPOBAHWUX PO3YMHIB, MOX-
nuBa ra3osa embonis y cyauHu cepus Ta Mo3ky. Le oauH Bigo-
Mill OKMCITIOBaY — Lie nepMaHraHart kanio. Lie TemHo-6y3koBi kpu-
cTanu 3 meTtanesum Bninckom, fobpe posumnHi y Boai (1:18 -y
xonogHin, 1:35 — y kunnayiin). KOHUEHTPOBaHI PO34MHN MatTb
By3KkoBO-ManuHoBUIA, a crabki — poxesui konbopy. pn B3aemo-
il 3 OpraHiYHUMKM Ta Nerko OKUCMIOBaNbHUMW peYOBUHAMU BU-
knukae Bubyx. Kanito nepmaHraHar, 3a CBig4eHHsM Aeskux aBTo-
piB, NPU KOHTaKTi 3 TKAHWHAMM PO3UINMOETLCA A0 ABOOKUCY Ma-
praHLyo, iAKOro Karito Ta aTOMapHOTO KUCHH, CUIbHO OKUCTOKYM
BiocybcTpaTi, CNPUUMHSIOYM MICLIEBO-NOAPA3HIOKOYY Ait0, Y KPOBI
BUKIMKae yTBOpeHHs meTremornobivy (Holovko V. O.and all,
2005, Klochko R. T., Luchanskiy S. N., 2011, Musienko O. V.,
2010, Buczek K., 2011).

Tomy BpaxoBylouM BULLECKasaHe, mocTae npobnema y
MOLLYKY BUCOKOE(HEKTUBHMX 3 LUMPOKMM CMIEKTPOM [ii, EKOMOMYHO
UMCTMX i 3pYYHMX Y 3aCTOCYBaHHI 3acobiB AesiHdexuii, npodina-
KTWKM | NiKyBaHHS.

Martepianu cTaTTi € pparMeHTOM AucepTaLiiiHoi Ta Hay-
koBO-mocniaHoi poboTu kadeapu Tepanii, dhapmakonorii, KniHiv-
HOI JiarHoCTVKM Ta XiMii 3 MMTaHb PO3POOKM KOMMIEKCHUX 3aXO0-
BiB NikyBaHHA Ta MpodinakTuk1 XxBopob MegoOHOCHWX Bxin, ska

€ PO3AiNOM TEMATUYHOrO NNaHy HaykoBo-focniaHoi pobotn Cym-
CbKOrO HaLliOHarbHOTO arpapHoro YHIBEPCUTETY.

AHani3 oCHOBHMX AocnimkeHb i nyonikaui B skux
3ano4yaTkoBaHO PO3B’si3aHHSA AaHoi npobnemu i Ha ski cnu-
paeTbca aBTop. BMCOKI BUMOTM BU3HAYAIOTb aKTyarnbHIiCTb 3a-
CTOCYBaHHS eNeKTPOXiMIYHO aKTUBOBAHWX PO3UMHIB. PO3UMH ak-
TMBHOTO FiNOXMOPUTY HATPil0 — Lie ENEKTPOXiMIYHO aKTUBOBaHUIA
PO34MH XMOpUAY HaTpito KoHUEeHTpauieto Big 1% [0 6% i micTuTb
B8 1 nitpi Big 3,0 go 5,0 r rinoxnoputy. Mpenapat mae 6akTepu-
UMOHY, aHTUBIPYCHY, MPOTUIPUBKOBY, AE3080PYIOYY Ta AETOKCH-
Kytouy fito. 3aCTOCOBYETLCA SIK Ae3iHiKytouni 3acid ans npumi-
LeHb, obnagHaHHA, maTepianie Ta iHwe. Llei npenapart He 3a-
BOAE LUKOAM KNiTWHAM 6pKin Ta NIOAWHN, @ NpY BBEAEHHI Y BYUK
He MopyLuye HopManbHy MiKpodriopy BHYTPILLHBOrO cepeno-
BULLA. BiH € ekonoriyHo 6e3neyHnmMu, TOMy WO He MICTSITb Hisiknx
TOKCMYHMX PEYOBWH i B YMOBaX HABKOMWULIHLOTO CEpefoBULLa
JyXe LUBWAKO BTPayae CBOK aKTUBHICTb | NEPETBOPIOETLECS Y PO-
34nH kyxoHHoi coni (Holovko V.0. and all, 2005, Musienko O. V.
and all, 2010).

OcobnuBiCTIO aKTMBHOTO TiNOXMOPUTY HaTpito € Te, WO
loro MoxxHa oTpumati Be3nocepedHbO Ha macily, HeobxigHo
MaTu TiNbKW BOAY, KYXOHHY Ciflb, ENEKTPUYHIA CTPYM Ta Ntoby
YCTaHOBKY AN BMPOOHMLTBA LOro AesiHdekTanTy: «Kmtouy,
«®eHike» Ta iHwWi. OgHAM 3 HarONOBHILLWMX BETEPUHAPHO-CaHI-
TapHWX 3axopiB € AesiHdekyis. 06'ekTamu aesiHdexuii y 6axinb-
HWLTBI € BYNWKK, CTINbHWKU, PEMAHEHT, 0bNagHaHHsl, cneuoasr
Omxonspa, 3UMIBHUKK, MicLs Ans 3bepiraHHs CTiNbHUKIB, XaTka
6mxonspa, TepuTopia nacikv Ta Bick. Ane HaNronoBHiLi 06’ekTy
Ae3iHeKLUii — Lie BYNMKK Ta CTIMbHUKA, TOMY L0 BOHW NepLu 3a
BCE NOBMHHI BYTW YNCTi, Tak SIK Y HUX BIKOMN XKUBYTb, BUBOAATD
HOBI MoKoniHHS, 30epiraloTb Meq Ta nepry. HeobxigHo BpaxoBy-
BaTH, WO Ae3iHAiKyoui pe4OBUHM HEOOHAKOBO Ail0Tb Ha 30yaHK-
KiB iH(beKLUiiHMX xBOpob MepoHOCHWX Baxin. Tak, Hanpuknag,
30yAHMK HO3eMO3Y AYXKe YYTNINBIY 4O Aii NapiB OLTOBOI KUCIOTH,
arne cnopu 36yaHNKIB THUNbLEBIX XBOPOD He MMHYTb Nig A€o Ha-
BiTb KOHLIEHTPOBAHOI OLTOBOI KCAOTH. TOBTO, Y KOXXHOMY OKpe-
MOMY BUMagKy npw Bubopi AesiHdikytoyoro 3acoby HeobxigHO
BpaxoByBaTW 0COONMBOCTI 30yaHMKa XBOPOOM Ta 1Oro CTIMKICTb
y HaskonuwwHboMy cepeposuwi (Halatyuk O.E., Tushak S.F.,
2016, Holovko V.0. and all, 2005, Klochko R. T., Luchanskiy S.
N., 2011, Musienko O. V. and all, 2010).

Tomy My BUPILLUIK NEPEBIPUTI ehEKTUBHICTb aKTUBHOMO
riNoXIopUTY HaTpito NPU BUKOPUCTAHHI AOro y AKOCTI Ae3iHdek-
TaHTY NPY 3MiLLaHKX iHGEKLinHMX XBopobax po3nnogy MeaoHo-
CHUX BXiN Ta BUBYATY OTO TOKCUYHICTb.

BuaineHHA HeBUpilleHMX paHille YacTUH 3aranbHoi
npo6nemu, KOTpMM NPUCBAYYETLCA O3Ha4YeHa cTaTTs. [lepe-
Bir 3apa3Hux xBopob MeAOHOCHWX 6xin y amiLaHin dopmi cn-
NbHO YTPYAHIOE AiarHOCTUKY Ta nikyBaHHs. Chig 3a3HaunTy, Wo
nig Yac 3miwaHoi opmu NPosBY iH(EKLiNHMX XBOPOD, KMiHiYHi
O3HaKM Miko3iB (MymicikaLisi 3arMbnmx fMYMHOK) BUSBNSIOTLCS
4iTKO, @ XapaKTepHi 03HaKW THUNbLIEBUX 3aXBOPIOBaHb HE MatoTh
SCKpaBoro cneLudivHoro Npossy (BigCyTHiN cneludiuHwii 3anax,
BUpaXeHa TATYYiCTb THUMBHOI MacK 3arubrmmx IMYMHOK TOLLO),
LLIO CMMbHO YCKMaAHKE AiarHoCTMKY Lyx XBopob. Ane nig vac fo-
CRiMKEHHS NATONOriYHOrO MaTepiany (3armbni NUYnHKK, CKopu-
HKW, LLIO BUCOXMN, CBIX03arnbni NUUMHKM, CTINbHUKOBMIA Mef, ne-
pra) BuginawoTecs Asc. apis, Paenibacillus larvae, P. alvei,
Paenibacillus paraalvei, Ta rpubu pogy Aspergillus. Tomy Baxnu-
BMM € BUBYEHHS JOMIHYH04Oi porti XBOpob po3nnoay MegoHOCHMX
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60Kin Ta BNpoOBaKeHHs y NpakTUKy 6axinbHALTBA BUCOKOEdE-
KTWBHUX NpenapaTis LUMPOKOrO CNEKTPY Ail Ta 3 HU3bKOK TOKCUY-
HicTio ans 6axin.

®opMmyBaHHSA Linen cTaTTi (MOCTaHOBKA 3aBAAHHS).
[ns pocsrHeHHst Lboro 6ynu noctaBneHi HacTynHi 3agadi: 1. Bu-
3HAUMTL JOMiHYI0YE 3aXBOPHOBaHHS Ha nacikax Cymcbkoi obna-
cTi. 2. MNepeBipUTH TOKCUYHICTb AN151 BAXIN PO3YMHY aKTUBHOTO ri-
MOXNOpUTY HaTpito. 3. BU3HauMTL AiEBY KOHLLEHTPALLII0 aKTUBHOIO
rinoxnoputy Hartpito. 4. MpoBectn BuNpoOyBaHHS npenapaty B
KOMMIEKCI BETEPUHAPHO-CAHITApHNX 3aX04iB NPY 0340POBIIEHHI
naciku.

Buknap ocHoBHOro matepiany AocnimkeHHs 3 NOB-
HUM OOIPYHTYBaHHAM OTPUMaHWX HayKOBUX pe3ynbTaTiB.
BuBueHHs nepebiry 3apasHux xBopob MeaoHOCHUX 6xin npoTs-
rom 64)KoNSPCLKOro Ce30Hy MPOBOAWM Ha nacikax Cymcbkoi 06-
nacrti. Matepianom ans gocnimkeHb OyB NaTONOrivHMiA Mate-
pian, OTpUMaHMI Big xBopux BaxonocimMen. Takox 6ynu Bukopu-
CTaHi JaHi 3BITHOCTI 3a Ui poku. i yac npoBeaeHHs enizooTuy-
HWX 06CTEXeEHb, BpaxyBanu BUPOBHMYE NPU3HAYEHHS nacik, npu-
POAHO-KMIMATUYHI YMOBY i TEXHOMOT0 YTPUMaHHS 6axin, caHi-
TapHWA CTaH i CUny po3BUTKY BAXKONMHUX CiMEN, Anst HOTO BUKO-
PWCTOBYBaNM 3aranbHOMPUIAHATI MeToau Ta crnocobu enisooTo-
MOTiYHUX AOCTImKEHD.

[py BUBYEHHI ETIONOMYHOT PONi Y BUHMKHEHHI Ta pO3BY-
TKY 3MiLLaHMX iHdbekLinHuX xBopob posnnoay 6axin 6ys npose-

LeHuA eni3ooTOMNOrYHUIA MOHITOPUHI XBOPOO BaXin, Lo 3ycTpi-
Yanuce Ha obcTexeHux nacikax. Mpu LbOMy BpaxoByBanuchb AaHi
aHamHe3y, Lo Bynu 3anucaHi 3i cnis 6axonspis Ta daxisuis na-
CiK, @ TakoX BioMocTi 3ibpaHi B pe3ynbTaTi 00CTEXEHHS Nacik.
BcTaHoBneHo, LU0 BENMKMIA BiACOTOK ypaxeHb Miko3amu NoB’a3a-
HWA 3 ocnabneHHam 6aKonociMen, sike BUHWKANO B pesynbTari
HECTPUATIIMBNX MOTOAHUX YMOB Ta HEAOCTATHOCTI KOPMOBOI
6aan (50-68,3 % sunapgkis). LLe 6inblue ycknagHioBana npowec
BapOO3Ha iHBa3is, sika 3ycTpivanack Ha BCix 0BCTEXeHNX nacikax
3 eKCTEHCMBHICTIO iHBa3ii Binblue 4 %. MMig Yac BMBYEHHS BNNMBY
MOrOAHWX YMOB Ha €mi3o0TW4HWiA npouec Oyna BCTaHOBMEHa
ocobnuaicTb nepebiry iHdekuinHux x8opob posnnogy B 6axonu-
Hii ciM'i. BoHa xapakTepnsyBanacs NosiBOl0 CUMMTOMIB ackoc-
tbepo3y (TBepai KpermonodibHi LWMaTouKM B KOMIpLi Ta Ha AHi BY-
nvKa) B NePIOAN HECTPUSTAIMBUX MOTOLHWX YMOB HaBKOMULLIHBOIO
cepegoByLa (noxonogaHHs, Tpueani gow). CumnTomm ackoc-
(bepo3y 3'ABAANUCA He TiNbKM B 300POBUX CIM'AX, @ 1 Y CIM'SIX,
LLI0 NPOWLLNWM KypC NiKyBaHHS. YCe Lie BKasye Ha CUMNbHY peuuan-
BHICTb LIbOro 3axBsopioBaHHs. [lig yac nabopatopHoro gocni-
[PKEHHS 3arnbnux NMYMHOK Bynv BULINEH: KyNbTypu pisHuX 36y-
AHUKIB iHeKLUiHNX XBOp0O. BUBYEHHSI KOHTaMiHALi CTiMbHMKO-
BOro Mefy, o OyB BigibpaHWin y XBOPUX Ta YMOBHO 340POBUX
Boxonocivei, Bka3yBano Ha Te, L0 YacTie Buainanacs Kymb-
Typa Ascosphaera apis, a cTyniHb koHTamiHaLii gocsrana 100 %.
PesynbTaTi npeacTasneHi B Tabn. 1.

Tabnuus 1
BuBueHHs BMA0BOro cknagy 30yAaHUKIB iH(eKUinHUX XBOpo6 po3nnogy
Y XBOPUX Ta YMOBHO 340POBUX OAXKONMHUX CiMen
Fpyna 6mKonociveit Kinbkictb npo6 ' KinbkicTb KynbTyp I Kinbkicrs npo6 Meay ' KinbkicTb KynbTyp .
posnnogy Asc. apis | P.larvae | P.alvei |P.paraalvei Asc. apis | P.larvae | P.alvei | P.paraalvei
XBopi 62 44 16 18 4 62 62 14 17 3
YMOBHO 3[0pOBi 87 11 5 3 2 87 24 3 1 0

Takox npoBOAUNM PO3PaXyHOK iHAEKCY emi300TUYHOCTI
iHCbeKLiHMX xBOpoO 64N, Lo Oynu BUABNEH HA 0OCTEXEHMX
nacikax. byno BCTaHOBMeHO, WO ackoctepo3 PeecTpyBaBcs
HaWaoBLUE B NOPIBHSIHHI 3 iHWUMY iHGIEKLiNHUMU XBOpODamy, i

iHZeKC eni300TMYHOCTI BignoBigHO ByB GinblummM. A po3BUTOK €B-
PONENCLKOro MHUMbLLA, IHLWWX BUAIB MHWMbLIB Ta acneprinbosy
BinOyBaBcs Ha hoHi ackocdeposy baxin (Tabn. 2).

Tabnuusa 2
OuiHka HanpyXeHOCTi eni300TUYHOrO NpoLecy nig vac iHdeKUiiHMX XBopoO po3nnoay 6mxin
X8opobia IHpexkc enizooTuyHocTi, /T
| Il 1] \% V Vi
Ackocgepos 4/4 =1 717 =1 5/5=1 4/4 =1 4/4 =1 5/5=1
AMepUKaHCHKMIA THUNeLb 214=05 4/7=0,6 3/5=0,6 214=0,5 214=05 3/5=0,6
€BponeicLKA THUNeLb 214=05 37=04 3/5=0,6 1/4=0,3 214=05 2/5=04
Acneprunbo3 0/4=0 0/7=0 1/5=0,2 1/4=0,3 0/4=0 1/5=0,2
MMpumimku:

1. Maciku Hedpueatiniscbkoeo patioHy Cymcbkoi obacmi.
2. Maciku KpacHoninbcbkozo patioHy Cymcbkoi obnacmi.
3. Maciku binoninbcbko2o patioHy Cymcskoi obnacmi.

4. [Maciku Jle6eduHcbkoeo palioHy Cymcbkoi obnacmi.

5. Maciku JlunosodonuHcekozo palioHy Cymcskoi obnacmi.
6. Maciku yxigcbko2o patioHy Cymcbkoi obnacmi.

AHanisytoum faHi Tabnuui 2, MOXHa ckasaTu, LU0 iHAEKC
€eni300TMYHOCTI ackocepo3y 3aBXau AOPIBHIOBAB OAWHUL, Ha
BigMiHY Bifl iHAEKCIB €ni300TUYHOCTI iHLWIMX XBOPOD. HalHwxumi
iHaekc enizooTnyHoCTi 6yB B acneprnbosy (Big 0 4o 0,3), wwo cBi-
[YATb MPO HE3HAYHE PO3NOBCIOMKEHHS LIbOr0 3aXBOPHOBAHHS.
EnizooTonoriyHe 06CTEXEHHS rocnoaapcTB BUSBUNO HalAoB-
Wi nepebir ackoceposy 6N y NOPIBHAHHI 3 iHLWMMI iHGEK-
LiHMK xBOpOBamm.

[ani 060B’513k0BO NEPEBIpUIN TOKCUYHICTb AN Bxin
uporo npenaparty. pu rpynoBoMy MeTOAi KOHTPOIHO KULIKOBOI
TOKCWUYHOI fii 6yno BCTaHOBMNEHO, WO HaMBULLA KOHLEHTpaLlis

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

npenapaty, To6TO Ta y Skl BiH BMPOONSeTLCA, Npu3Boamuna o
3arnbeni HeBenuKoi KinbkocTi 6axin. flocnia NpoBoaMBCS Ha 4o-
TMPBOX Tpynax Bxin, TPbOM 3 SIKMX 3rof0BYBaBCS npenapat y
Pi3HWX KOHLEHTpaLisix, a ogHa byna KOHTpOnbHa, ika OTpUMY-
Bana 50 % LykpoBuin cupon (AaHi npueegeHi y Tabnuui 3).

Mpu JocnimKeHHI KMLWIKOBOT TOKCUYHOI i iHAuBiAYyans-
HWAM MeTogoM Byno NpoBeaEeHO YOTUPM NOBTOPHOCTI AoCigiB 3
koHUeHTpaviamm npenapaty 0,7 %, 0,5 % 1a 0,25 % no g.p. byno
BCTaHOBMEHO, L0 Npenapar He Buknukas 3arnbeni 64xin Ha npo-
TA3i 72 roguH nicns 3rofoBYBaHHS Y XOAHIN rpyni Bmxin.

Cepist «<BeTepuHapHa MeanLmHay, Bunyck 4 (47), 2019

31



BusHaueHHs cepeHboi 3arubeni 64xin (y npoueHTax)
npv rpynoBoMy 3rofoByBaHHi imM rinoxnoputy Hatpito 3 50 % LykpoBUM cuponom

Tabnuusa 3

KoHueHTpaLlis rinoxnoputy

3arnbens 64xin, B %

NOBTOPHOCTI AOCAIAIB

CepepHs 3arnbenb

no a.p. 1 7 3 2 6oxin, B %
0,7% 75 8,1 6,9 78 7,58
0,5 % 1,2 09 1,1 0,8 1,0
0,25 % 0 0 0 0 -
KOHTpOIb 0 0 0 0 -

JlocnimKeHHs KOHTAKTHOI TOKCUMYHOCTI NPOBOAMAN 3 pi3-
HUMK KoHUeHTpauismu npenapaty (0,7 %, 0,5 % Ta 0,25 % no
A4.p.), 6yno npoBegeHo YoTMpU MOBTOPHOCTI AOCTIAIB i NO 3aKiH-
YeHHI0 72 roauH cnocTepexeHb He Byno 3arnbnnx 64xin B xoa-
HiiA rpyni.

Bpaxosytoum BigcyTHicTb 3arubeni 6xin npu iHaveigya-
NbHOMY 3rofoByBaHHi npenapaty 3 50 % LyKpoBUM CHPONOM Ta
BiACYTHICTb KOHTAKTHOI TOKCUYHOCTi, MOXHA NPUNYCTUTK, LLO Ae-
ki 6axonu nepepodnsnu BinbLUy KiNbKiCTb KOpMY, WO MICTUB
npenapar i ToMy 3aruHynu. ToBTo rinoXnopuT HaTpiko He Mage To-
KCUYHOCTI Ans KN | MOXe BUKOPWUCTOBYBATUCh Y SKOCTI A€3iH-
hikytouoro npenapary.

[ani HeobxigHO NepesipuTK YyTNMBICTb 40 LbOro npena-
party 30yaHuKa ackocepo3 MeOHOCHUX 6AXiN, K JOMiHYH4Oro
y AaHomy perioHi. [ns gocnigy BMKOPUCTOBYBaNW YUCTY Kyfb-
Typy rpuba Ascosphera apis BUZINEHY 3 XBOPKX Ha ackocgepos
cimeit 6axin. Mpu LbOMy 3pobunmu CycneH3ito Crnop Ha i30TOHIY-
HOMY PO34MHi HaTpito xnopuay, sky posnunu no 0,5 Mn y Bicim

npobipok, notim y nepwy goganum 0,5 mn 0,5 % po3unHy akTue-
HOrO riNoXNopuTY HaTpito, nepemianu i 0,5 Mn nepeHecny y Ha-
CTyMHY npoOipKy i Tak A0 0CTaHHbLOI. 3 ocTaHHboi 0,5 Mn Bigib-
panu i 3Hewwkogunu. MNpu LbOMy MU OTPUMANW psig CEPINHKMX po-
3BeEeHb 3i 3HKEHHAM KOHLEHTpaLiT A€3iHDIKY04OI pPE4OBUHM Y
KOXHOMY HacTynHoMy po3BsefeHHi, Tobto 1:1; 1:2; 1:4; 1:8; 1:16;
1:32; 1:64; 1:128. MNoTim Yepes oaHy roanHy bys NpoBeaeHui BuU-
ciB Ha ckowweHui arap Cabypo 3 koxHoi Npobipku. Takox BuUCIB
OyB NpoBeaeHui Yepes ABi TPK Ta YOTUPM TOLMHW EKCno3uLyii.
Mpobipkn po3millyBanu y TepMmocTaTi npu  Temnepartypi
26£0,5°C. Yepes Tpu obu BpaxoByBanu pesynbTatu. Bsarani,
Oyno npoBeAeHo M'ATb MOBTOPHOCTEN AOCTiAy. Y KOHTPOMi BUKO-
PUCTOBYBAMNM YUCTUN i30TOHIYHUIA PO3YMH.

Y pesynbTati 6yno BCTAHOBMEHO, WO aKTUBHWIA FiMOXII0-
PUT HaTpilo NPOSIBUB JOCUTb BUCOKY aKTMBHICTb CTOCOBHO 36YA-
HWKa ackocepo3y MedoHOCHKX 6axin (in vitro), faHi npuBeaeHi
y Tabnuyi 4.

Tabnuus 4
YyTnusicTb rpuda Ascosphera apis g0 pi3HUX KOHLEHTpaLiii akTMBHOIO FiNOXNOPUTY HaTpito.
MogTopHoCTi Po3BefieHHs aesiHdekTaHTy
nocniny 111 1:2 1:4 1:8 1:16 1:32 1:64 1:128 KoHTponb
112341234123 [4[1]2]|3|4|1[2[3[4]1]2]|3|4[1]2]|3[4]1]2]|3|4]1]12]3]4
1 P e T T e e T e T P o B e Er e i Er e o O O
2 e e e o o e e T e e O o o o o i 2 A A A T R PR P
3 e e e o o e e T o OO e o o O o O S A A O O P O
4 P T P e T e P S RO o e O O O O S O A O O T T O P N
5 T T T o o o e S S S U O S SO S O S O O O S SO O O O N O (PR PR PR
Mpumimka:  1,2,3,4 — 200uHu ekcno3uuii,

- He cnocmepieagcs picm KonoHil epuba Ascosphera apis
+ cnocmepieagcs picm konoHiti epuba Ascosphera apis

3 Tabnuui 4 BUAHO, WO NpK PO3BEAEHHI aKTUBHOTO rino-
XnopuTy HaTpito 1:4 pocTy konoHii rpuba Ascosphera apis He
CcrocTepiranoch HasiTb Yepe3 roguHy ekcnosuuii. Mpu po3se-
AeHHi 1:8 pocTy He cnocTepiranocs Tinbku Yyepes 4 roanHu exc-
no3uji.

BCTaHOBMBLLUM HETOKCUYHICTL LIbOro npenapaty Ta Woro
JieBY KOHLEHTpaLito, MW BUKOPUCTANK AOro ANst 0300POBMEHHS
naciki Ha Sikux peecTpyeanacs amilaHa opmy nepebiry xsopob
pO3nnoay MeSOHOCHWX 6axin.

[o nocTaHoBku gocnigy 6yna npoBegeHa NoBHa peBisis
nacikn Ta KOMMMeKCHe KIiHiko-nabopaTopHe OOCHimKEHHs Ha
npenMeT BUSIBNIEHHS! 03HaK XBOPOO MegoHocHMX 6apxin. Micns
BCTaHOBMEHHS AiarHoay Oynu BigibpaHi cim'i 64xin 3 pisHum cTy-
neHem ypaxeHHs. CTyniHb ypaxeHHs nigpaxoByBani 3a cnisBgig-
HOLLIEHHSAM YPaXEeHNX KOMiPOK A0 3aranbHOI KiflbKOCTi KOMIpOK 3
PO3MI0A0M 3a AONOMOTOH MPUKNAAHOI KOMM'TEPHOI Nporpamm
EXCEL.

Micns uboro, 3a METOAOM aHanoris Oynu copmoBaHi 2
rpynu no 5 6mkonociment y koxHin. Cim'i nepLuoi rpynu (KoHTpo-
NbHI) Nepecagnnn y YMCTi NPOAE3IHGIKOBaHI BYNWKM i 3aMiHUIN
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CUNBHO YpaxeHi CTiNbHUKW Ha HOBI. [esiHdekuito nposoaunu
10% po3umnHoM nepekucy BogHk 3 0,5% MypalunHOi KUCnoTw, Lo
3aTBepAXEHU Ans aesiHdekuii B 6aKinbHALTBI Npu ackocde-
posi MegoHocHux 6axin (Halatyuk O.E., Tushak S.F., 2016,
Holovko V.0. and all, 2005).

Cim'i gpyroi rpynu (gocnigHi) Takox 6ynu nepecamxeHi y
4nCTi Npoaes3iHikoBaHi BYNUKY 3 3aMiHOK CUMBbHO YPaxXeHuX CTi-
NbHUKIB Ha HOBI. [le3iHdeKLio NPOBOAMIM aKTUBHWUM FiNOXropu-
ToM HaTpito y 0,5 % KOHUEHTpaLil. YpaxeHi CTinbHUKk1 nepeTo-
MWNW Ha BICK, BUTOMKM Ta MEPBY 3Nanumu.

[icns Lboro JocnigHUM CiM’AM 3 iHTepBasnom 2-3 fHi 3ro-
[OBYBanu LyKPOBMIA CUPOM 3 aKTUBHUM TiNOXIIOPUTOM HaTpilo.
Cupon rotyeanu Ge3nocepenHb0 nepes 3acToCcyBaHHAM LoAa-
t0uM Ha KOXHi 1,4 niTpK LykpoBoro cupony (2,5:1) 1 nitp matou-
HOrO PO34UHY riNOXNOpUTY HaTpito. LlykpoBuin cupon po3nueani
y BEpXHi rogiBHuLi i3 pospaxyHky 100-150 mn Ha BynmuKy Baxin.
TaKox y Lux CiM’siX NpoBOAMAM 0BpobKy BYNMKIB, XONCTUKIB, NbO-
TKiB, CTiNbHUKOBUX paMOK 3 PO3NNoAoM, Neprow Ta mefom 3-5
pasiB 3 iHTepBanom 5-6 aHiB 0,25% PO34MHOM aKTUBHOTO rino-
XNOPUTY HaTpilo 3 NOBYTOBOMO NPUCTPOID «POCKHKaY.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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KoHTponbHWM CiM’siM 3rogoByBanu Liykposuit cupon (1:1)
y kinbkocti 100-150 Mn Ha Bynn4Ky Bxin Yepes KoxHi 2-3 Hi.

[ocnig Tpueas Tpu TWxHI nicns Lboro Byna nposeaeHa
peBi3ist axonociMet Ha NpeaMeT BUSIBMEHHS 03HaK XBOPOO Me-
[OHOCHMX 6Kin. Takox nigpaxyBanu epeKTUBHICTb NPOBELEHNX
nikyBanbHO-NPOoMiNakTUYHKX 3ax0giB.

Mpu gocnimkeHHi 6axonocimer 4o nikysansHo-npodina-
KTUYHUX 0BPOBOK BCTAHOBUMM, L0 CTYMiHb YpaXeHHs iX 3Mmila-
Hoto chopmoto nepebiry iHdeKwinHMX xBopob po3nnoay MeLoHo-
CHMX 6xin cTaHoBuTb BiA 0,5% Ao 2%. JaHi npueegeHi y Tab-
nmui 5.

Tabnuusa 5.
PesynbTtati peBisii Ta cTyniHb ypaxeHHs MeAOHOCHUX OXin [0 NiKyBanbHO-NPO(inakTM4HUX 06POBOK
NeNe 6/ L Cuna cim, KinbkicT pamok 3 _— KinbkicTb pamok 3 . o
9N2 O/C Kinbkictb Pamok, Wt Kinbkictb meay, Kr CTyI'IIHb YPaxXeHHd, %
BYJIU4OK po3nnoaom, Wt neproto, Wt
11 10 8 6 1,5 1,5 0,6
16 20 12 8 2 2 0,54
18 10 7 5 1 2 1,8
28 10 9 7 1,5 1 11
14 10 7 6 1,5 15 0,9
30 10 9 6 15 1 0,7
20 20 13 8 2 2 0,52
15 10 8 6 1 2 1,7
13 10 8 7 1 1,5 0,8
4 10 7 6 1,5 1 1,2

Micns npoBeaeHHs1 nikyBanbHO-NpodinakTiHux obpo-
BoKk NpoBENy PeBi3ito | BCTAHOBUIW, LLO Y OCIAHMX CiM'AX KrliHi-
YHUX 03HaK XBOpOb He Byro BUABNEHO, @ y AEAKNUX KOHTPOMBHNX

cim'six 6ynu BUSIBMEHI KNiHIYHI 03HaKM ackocdeposy MeLOHOCHNX
6oxin. Jani npuseneHi y Tabnunui 6.

Tabnuus 6

Pe3ynbTatu peBisii Ta cTyniHb ypaxeHHs ackochepo3oM MeJOHOCHMX Baxin
nicns nikyBanbHo-NpodinakTMyHMX 06po6ok

NeNe 6/c Kinbkictb pamok, |  Cuna cim’i, Kinbkictb pamok 3 KinbKicTs Meay, kr Kinbkictb pamok 3 CryniHb \ Ed)emwicm ﬂiKyBaﬂPHOo-
wr BYIINYOK pO3MIOAOM, LT neproto, Wt ypaxeHrHs, % npodinakTnyHMx 3axoais, %
HocnigHi
11 20 12 9 4 25 - 100
16 20 17 11 35 1,5 - 100
18 10 9 8 2 1 - 100
28 20 14 10 4 2 - 100
14 20 12 10 3,5 2 - 100
KoHTponbHi
30 20 15 10 3 0,4 43
20 20 17 10 35 1,5 - 100
15 20 1 8 4 25 1,2 29
13 20 12 9 45 0,5 38
4 10 9 7 2 1 0,6 50

BucHoBKM 3 gaHoro AocnimkeHHs i nepcnekTMBU no-
AanblWuX po3BifOK Yy AaHOMY HanpAMKY. AKTUBHWA rinoxmno-
PUT HaTpilo — Lie npenapart, Skui MOXHa oTpumyeaTh 6esnoce-
peaHbo Ha naciui. BiH HeTokcuuHWUi ans 64xin npu 3BUYaNHUX
MeToax 06pobKM, He CMPUYMHSIE LKIAMBOMO BNMBY Ha LOPOC-
nmx 6apxin, po3nnif, He HAKONUYYETLCS Y MPOAYKTAX OKINbHUL-
TBa, He noripluye ix AKocTi. loro MoxHa 3acTocoByBaTH y BECh
nepiog GMKONAPCLKOr0 Ce30HY. AKTMBHMIA FiNOXMOPUT HATPIlo
e(heKTUBHO 3He3apaxye TeCT-06'eKTH y KOHLEHTpaLi 2,5 r/n npu
eKcnosawjii ABi roAuHY | TOMY LiK0 KOHLIEHTPALlilo MOXHa pekome-

HOyBaTV ANs NPOiNakTUYHOI Ta NOTOYHOT Ae3iH(eKLil pemaHe-
HTY, 0brafHaHHs Ta CTiNbHUKIB Bif 30OPOBUX CiMeil Ha Hebnaro-
nonyyHUX nacikax. Mpu BUKOPUCTaHHI CTiNbHUKIB 3 XBOPUX CiMeit
edhekTnBHO0 Oyna KoHLeHTpawis 5,0 r/n i ToMy Lk KOHLEeHTpaLilo
MOXHa PEKOMEHAYBaTW ANs BUMYLLEHOT Ae3iHeKLii CTiNbHUKIB
Ta iHLLIOro pemMaHeHTy Bif XBOPWX Ha ackocdepos, acneprunbo3
Ta aMepuKaHCbKMIA rHUneLb ciMei. MepcnekTuBoIo NodarnbLUnX
BOCTiDKeHb aKTUBHOIO NOXIOPUTY HATPIt0 6yae BMBYEHHS ede-
KTUBHOCTI npu 06e33apayBaHHi NEpProBuX CTiNbHWKIB, AK dhak-
TOpa PO3MOBCIMKEHHS ackocqepo3y MefOHOCHUX B6axin, Lo
4acTo € AOMIHYHOYOL XBOPOOOH Ha Nacikax.
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Electrochemically activated solutions in beekeeping.

The article studies in detail the disease of the mixed form of infectious diseases of honey bee brood. The characteristics of
pathogens, features of diagnostics and control of this disease of honey bees are indicated. When conducting epizootic monitoring of
bee diseases encountered in surveyed apiaries, it was found that a large percentage of mycosis lesions is associated with the
weakening of bee families resulting from adverse weather conditions and insufficient feed base (50-68.3 %). It was further complicated
by the process of varrosy invasion, which occurred in all surveyed apiaries with an invasion intensity of more than 4%. In studying the
effect of weather conditions on the epizootic process, a peculiarity of the course of infectious breeding diseases in the bee family was
established. It was characterized by the onset of symptoms of ascospherosis (solid chalky pieces in the cell and at the bottom of the
hive) during periods of adverse weather (cold, prolonged rain). Symptoms of ascospherosis appeared not only in healthy families but
also in families undergoing treatment. During the laboratory examination of dead larvae, cultures of different pathogens were isolated.
A study of the contamination of cellular honey, which was selected from sick and conditionally healthy bee families, indicated that
Ascosphaera apis culture was more commonly isolated and 100% contaminated. We also calculated the epizootic index of infectious
diseases of bees that were found on the apiaries surveyed. Ascospherosis was found to be the longest recorded in comparison with
other infectious diseases and the epizootic index was accordingly higher. And the development of European foulbroods, other types
of rot and aspergillosis occurred against the background of bee ascospherosis. In a study of intestinal toxic effects of active sodium
hypochilorite at concentrations of 0.7%, 0.5% and 0.25% a.d., it was found that the drug did not cause bee death within 72 hours after
feeding in any group of bees. Active sodium hypochlorite effectively decontaminates test objects at a concentration of 2.5 g /I for two
hours. When using cells from sick families, the concentration of 5.0 g /| was effective.

Key words: varroatosis, American foulbroods, European foulbroods, ascospherosis, bees, sodium hypochlorite.
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B cmammi npedcmaeneHi daHi npo duHamiky nicrispodosoi namonoeii, wio Hallvacmiwe peecmpysanach y euensdi makoi
namonoeii sk 2ocmput nicnapodosull yepsiyum. Tak y 2017 poui yto namonoeito opeaHie cmamegoi cucmemu diagHocmysanu y 7
meapuH, wo ckrano 37% eid 3azanbHoi Kinbkocmi kopig, wjo omenunucs, y 2018 poui aHanoeiyHuli nokasHuk ckiag 8 eunadkig, wjo
cma+osumb 42,1%, a y 2019 poui cnocmepizanocs HedocmosipHe 3HUXEHHS Kinbkocmi gunadkie nicrsipodogoeo uepsiyumy — 7, wo
cmarogumb 31,82% 8i0 3a2asnbHOI KinbKkocmi Kopie.

3HauHo meHue sunadkie 8ynbeo-gaziHimy byno diaeHocmosaHo y Kopie 3a 3gimHuli nepiod. Tak y 2017 poui daHy namonoeito
ecmaroeneHo y 2 meapuH (10%), y 2018 poui — 1 (5,26%), y 2019 — 2 (9,09%). Cnid ekazamu Ha moli ¢pakm. LLjo eunadku 8ynbeo-
gaaiHimy 6yno diacHoCMoBaHo came y mux meapuH, fiki 8 yel yac xeopinu Ha nicriapodosull yepsiyum.

Takox npedcmasiieHo OaHi aHani3y npuduH namostoaiyHux podig, Uio 8Kkasyomb Ha 8idcymHicmb meHOeHUii 00 36inbLIEHHS,
npome e 36inbweHHs byno cmamucmuyHo HedocmosipHum: y 2017 poui — 7 eunadkie (35%), y 2018 poui — 8 (42,1%), y 2019 pouyi
-9 (39,34%). I3 ycix npuduH namonoeiyHux podie Haliyacmiwe peecmpysanu 3ampumky: y 2017 poui — 3 (42,85%), y 2018 poui — 4
(50%), y 2019 poui — 3 (33,34%), e cepedHbomy 3a mpu 38imHi poku yell nokasHuK ckinag 41,67 % ei0 3azanbHoi KinbKocmi NpuYuH
namonoaivyHux podie.

KonueaHHsi kinbkocmi namosnoaiyHux podig mano meHOeHuito 00 36inbweHHs, npome e 36inbweHHs byno cmamucmuyHo
HedocmogipHum: y 2017 poui — 7 eunadkig (35%), y 2018 poui — 8 (42,1%), y 2019 poui — 9 (39,34%). I3 ycix npu4uH namosoaiyHux
podie Halivacmiwe peecmpysanu 3ampumky: y 2017 poui — 3 (42,85%), y 2018 poui — 4 (50%), y 2019 poui — 3 (33,34%), 8 ceped-
HbOMY 3a Mpu 38iMHi POKU Uell noka3HUK cknag 41,67 % ei0 3azarnbHOI KinbKOCmi npuyuH namosoaidHux podig. Y Xeopux meapuH, Ha
mpemio 006y 8i0 noyamky NikygaHHs cnocmepieaembCs 8ipo2iOHe 3pOCMaHHs pigHs 3a2anbHo20 bifika y Kopig docridHoi epynu,
NOpiBHSIHO 3 noKa3HUKoM A0 JiikysaHHs Ha 6,9% (p<0,01), 0dHak (020 8micm We 3anuwWaembsCs HUKYUM BIOHOCHO PIiBHS KMiHIYHO
30oposux kopig Ha 5,8% (p<0,01). B koHmponbHil epyni yed nokasHUK Malixe He 3MIHUBCS, NOPIBHSIHO 3 NOKa3HUKOM 00 JliKy8aHHs,
3anuwaryucs HUxXYuMm Ha 12,4% (p<0,001) 8i0HOCHO 3HaYeHb KiiHIYHO 3900posux Kopis, ma Ha 7% (p<0,05) nopigHsHo 3 docnidHow
2pynor. Pesynbmamu O0ocniOxeHb KoHueRmpauii hibpuHoeeHy 8 nia3mi Kposi Kopie npu pisHux Memodax nikysaHHs cgid4yams, Wo
8xe Ha 3-t0 006y ei0 nodyamKy niKysaHHs pieeHb (DIOPUHOZEHY 3HUXYEMBLCA NOPIBHSHO 3 nokasHukom 00 fikyeaHHs Ha 14,3%
(p<0,001) 8 docnidHili 2pyni ma Hegipo2idHO Ha 5% 6 KOHMPOIbHil.

Knrouoei cnoea. Koposu, nicnapodosuti nepiod, 3ananbHi npouecu, uepsiyum, 8i0meopeHHs

DOLl:https://doi.org/10.32845/bsnau.vet.2019.4.6

BceTyn. Y peHTabenbHOCTi ranysi MOMOYHOTO CKOTapcTBa
BaXNMNBA POflb HamNEeXWTb TEXHONOTii BiATBOPEHHS, WO BBaXa-
€TbCS OCHOBHIUM 6iONOTiYHAM YNHHMKOM, SIKMI NIMITYE piCT noro-
nig'a. Ha cy4acHomy etani po3BuTKy TBapUHHULITBA He BigMiva-
€TbCA TEHAEHLUil [0 3HWKEHHS YacToTW 3ananbHUX Mpouecis B
OpraHax CTaTeBoi CUCTEMM, SiKi yCKnagHITL nepebir nicnspo-
[0BOrO LIepBiLMTY y TBAPWH, @ TOMY Teparnis i npodinakTuka aky-
LIEePCLKO-THEKOMOTYHMX 3aXBOpPtoBaHb HabyBae 0cobNMBOI akTy-
anbHOCTI Ans cyyacHoro akywepctsa (Hartmann, D., Rohkohl, J.,
Merbach, S., Heilkenbrinker, T., Klindworth, H.P., Schoon, H.A.
& Hoedemaker, M., 2015).

UncnenHi pani nitepatypu (Kumar, Pradeep. (2009),
Ibrahim, Nuraddis., 2017) Bas, Sab & Barragan, Adrian & Pineiro,
Juan & Menichetti, Bernardo & Schuenemann, G., 2017) Diskin,
M., & Lonergan, P. (2014) cBiguaTb, LU0 Ha aKyLIepCbKO-TiHEKo-
norivHi xBopobu xBopitoTb Big 10% 40 90% KopiB MOMOYHOTO ry-
pTy rocnoaapcTs pisHUX hopM BNACHOCTI.

Cepep riHekonoriyHux xBopob, ki Npu3Bo4ATb A0 Henfi-
BHOCTi, BEnMKa pOMb HanEXWTb CyOKMiHIYHOMY  LiepBiLmTy

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

(Hiroaki, Okawa & GOTO, Akira & Wijayagunawardane, Missaka
& Vos, Peter L.AM. & YAMATO, Osamu & Taniguchi, Masayasu
& Takagi, Mitsuhiro., 2018).

LlepsiyuT i cybiHBONIOLiS MaTK 0BYMOBIIIOKTH AOBMOT-
puBarny HenmnigHiCTb, 3HWKEHHS M'SCO-MOMOYHOI NPOAYKTUBHO-
CTi, BrOAOBAHOCTI, NOMIPLIEHHS CaHITapHWX | TEXHOMOMYHMX SIKO-
CTell MOroKa, He[OOTPUMAHHS 3HAYHOI KIMbKOCTI TensT Ta ne-
peayacHy Bubpakosky TeapuH (Le Blanc, S., 2014). Bubpakoska
i 3a0iit HennigHUX TBAPVH BHACMIAOK LIEPBILMTY | HEePEKTUBHOIO
nikyBaHHs gocsratoTb 24—80% Bif KiNbKOCTi ypakeHuX Lieto na-
Tornorieto Bas, Sab & Barragan, Adrian & Pineiro, Juan &
Menichetti, Bernardo & Schuenemann, G., 2017).

MpodpinakTuka nicnspogoBMX 3aXBOPIOBaHb Y MaTOYHOTO
noronis’s BENMKOI poratoi Xygobu i 3HIKEHHS 3aXBOPHOBAHOCTI i
3arvbeni HOBOHAPOMKEHUX TENAT € OAHIEID 3 TONIOBHNX MPOBem
BETEPWHAPHOI Hayku i MpakTukK B 0BMacTi HeiHdeKLUiiHoi naTo-
norii

®opmyntoBaHHA Linen ctatTi. OfHiEl 3 akTyanbHUX
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npobrem, sika noTpebye BUPILLEHHS Y BETEPUHAPHOMY aKyLLepc-
TBI, € NPOiNaKTMka Ta NikyBaHHs Takux NicNspoa0BMX 3aXBOPIO-
BaHb Y KOpIiB, Sk CyGiHBOMNIOLS MaTKW, LIEPBILUT, XBOPOOY LUMIAKM
MaTkm Ta sievHukiB (lain Martin Sheldon, Sian E Owens, 2017).

[MpakTuka BeTepUHAPHOI MESULMHM B OCTaHHi POKM peec-
TPye TEHAEHLi0 A0 MOLUMPEHHS aKyLLIePCbKMX i FHEKOMOriYHNX
3aXBOPIOBaHb Y AOMALLHIX TBAPUH.

[ns nikyBaHHS CaMOK 3 aKyLLEPCHKOK Ta FHEKOMOTYHOI0
MaTonorietd 3aCTOCOBYHOTL Oinblue, Hix 50 TMCAY PiISHOMAHITHUX
cronyk, 3 skux Ginblue BOCbMW TUCSY aHTUDaKTepianbHOi Npu-
poan (Heuwieser W., Tenhagen B.A., Tischer M., Luhr J., Blum
H., 2000).

AHani3 ocTaHHix pocnimkeHb i nyonikauin. BuHuk-
HEHHsl 3anarbHUX NPOLECiB, SIK NPaBuUNO, NOB'S3aHO 3 MPOHWK-
HeHHsM B opraHiam iHdekyii (Barlund CS1, Carruthers
TD, Waldner CL, Palmer CW. A comparison of diagnostic
techniques for postpartum endometritis in dairy cattle.
Theriogenology, 2008). XpoHiuHi LepBiLMT/ BUHUKAIOTb BHACHI-
BOK iHEDiKyBaHHS CTATEBWX OPraHiB 340POBKX KOPIB MIKpoopraHi-
3Mamu, ki MPOHWKAIOTb Y MOPOXHMHY MaTki B MICNSPOAOBOMY
nepiogi, nig 4yac KoiTycy, LUTY4YHOrO OCIMEHIHHS YM NPY PO3NOBCIO-
[PKeHHi 3anarnbHOro NpoLecy 3 NPSIMOT KULLKKU, CEYOBOro Mixypa,
MiXBU i WWAKM MaTKU. He BUKIIOYEHa MOXMMBICTb NOTPANMSHHS
MikpoBiB 3 BOrHuLL@ iH(eKLiT B neviHLi, nerexsx, Hupkax Madoz,
Laura & Prunner, Isabella & Jaureguiberry, Maria & Gelfert, Carl-
Christian & de la Sota, Rodolfo Luzbel & Giuliodori, Mauricio &
Drillich, Marc, 2017). BuHWKHEHHIO XBOpOGW Crpusie BUKOpUC-
TaHHS CNEPMM, KOHTaMIHOBaHO! YMOBHO-NATOreHHUMM YK naTo-
FEHHUMW MIKpOOpraHiamamu, HenpaBunbHWA BUGIp Yacy ocime-
HiHHS, L0 CYNPOBOMAKYETLCSA HENMIAHICTHO | 36iNbLYETHCS AMOBI-
PHicTb iHikyBaHHs cTaTeBux opraHiB Dolezel R, Palenik T, Cech
S, etal, 2010). esi aTopu (Singh J, Sidhu SS, Dhaliwal GS,
et al., 2000), BGavatoTb 3HauYHy posib y NaTOreHesi NicnspoLoBoi
iHCpeKL cTaHy IMyHHWUX PO3nagiB, L0 NPU3BOAUTL A0 3HWKEHHS
AHTMIH(EKLIHOI PE3UCTEHTHOCTI OpraHiaMy HaBiTb 40O YMOBHO-
naToreHHoi Ta ayrocnopu.

[aHumu aBTOpiB HabinbLLa KiNbKICTb KOpIB XBOPUX Ha Ni-
CNSPOJOBMI LIEPBIUMT NiCNs pofiB CNOCTEPIraeTbCs BOCEHM -
11,3%, B TO Yac, sk HanbinbLUa KiNbKiCTb BUOPaKyBaHUX KOPIB 3
MPUYMHA LEePBILUTY BIAMIYaETLCS B3UMKY - 41,7% Big, KinbKoCTi
TBapWH 3 JaHOK0 NaToNorieto. B iHLLI nopu poky 3axBOploBaHICTb
KOpiB Ha LiepBIiLMT KonmBaeTbCs B Mexax 6,3- 10,2%, a Bubpako-
Bka - 19,2-27,3%. CepefHbOPIUHi MOKA3HWUKM YpaXeHHs KopiB
LepsiuuToM Ta ix BpakyBaHHs cknagatoTb BignosigHo 9,3% Ta
28,3% (Zineel Abidne K, Bouabdellah B. ,2018).

[ins 3poLLeHHs NiXBK, WKIAKW MaTKW i poriB MaTKn MeTo-
[0M cichoHa, 3a gonomoroto npuctpoto MOC-5 abo iHwWmX kaTe-
TEPIB 3aCTOCOBYIOTb AE3UHCIKYIOUI PO3YMHU: eTakpuauHy nak-
Taty 1:1000, dypasonigoHy 1:10000, dypaumnixy 1:5000, 1-2%-
HWA BOOHWA PO3YWH MiLlepuHY. PO34nHM BBOASATS Y KinbkocTi 500-
600 mn 3 iHTepBanom 12-24 roguxu, 2-3 pasu.

[ns cTumynauin ckopouyBanbHOI AisnbHOCTI MaTkK nig-
LUKIpHO BBOASATL OAMH 3 npenapariB: 0,5%-Huit po3unH npose-
puHy y £osi 0,8 mn, 0,1%-Hui po3unH kapbaxoniHy y fosi 1 mn,
okeuToumH y go3i 20 Og, miTyiTpuH y A03i 1-2 M, ecTpodaH y
posi 1-1,5 mn. MNpenapatv BBOASATL 3 iHTepBanoM 12-24 roguuu,
2-3 paswm.

[ns npurHiYeHHs PO3MHOXEHHS | pO3BUTKY Mikpodhriopu
MaTKM 3aCTOCOBYHOTb aHTUBIOTIKM LIMPOKOTO CNEeKTpy il Ans na-
paHTEepanbHOr0 BBEAEHHS Ta BHYTPILLHLO 3aAaK0Th HOPCYMbda-
3on y gosi 0,03-0,04 r., Ha 1 Kr uBOi Macw KopiBu Ha NpoTA3i 4-

5 [i6, Tpn paan Ha poby abo iHwWi cynsaninamign (Milanov,
Dubravka & Velhner, Maja & SuvajdZi¢, Ljiljana & Bojkovski,
Jovan., 2015).

3 MeTOl NiKyBaHHA XPOHIYHWX LepBiumMTiB Oyno 3pob-
MNEHO Ta BNpoBakeHo barato cxem, 3aCTOCOBaHO BENWKY KiMb-
KiCTb pi3HMX npenapartiB. barato 4OCNIAHWKIB 3 METOI NiKyBaHHS!
XPOHIYHOrO LIepBILIMTY 3aCTOCOBYBANM ixTion, Ae3okcudyp, 1o-
[MHON, 1o0hopMHHiA edbip, yTepocaH, BaroTun, emynscito VIBC,
MeTparenb, TeTpanaH, eHTepocreNb, ayToremMo-, Cepo-, HOBOKa-
iHO-, nasepo-, Ta TKaHWHHYy Tepanii (Stevens, Edward &
Twenhafel, Nancy & MacLarty, Anne & Kreiselmeier, Norman.,
2007).

MeTa po6oTu nonsirana y nopiBHSHHI pi3HNX METOLB Te-
panii rocTporo NicnspofoBOro LiepBiLnTy Y KOpiB Ta po3pobuty
HanbinbL epeKTUBHMIA METOA NiKyBaHHS NpK AaHii naTonorii.

[na pocsrHeHHst Uiei meTu Oynu nocTaBneHi i BUPILLEHI
HaCTynHi uini:

— npoaHani3yBaTu NOLUMPEHICTb NaTonorii PoAiB, y KopiB
3a 2017-2019 poku;

— TMOPIBHATW €(EKTUBHICTb METOAIB NiKyBaHHS KOpIB,
XBOPUX Ha rOCTPUIA NiICNSPOLOBUIA LIEPBILNT;

— BCTaHOBUTM [OMHAMiKy GioXiMiuHMX, MOpOMOriYHNX
MOKa3HWKIB KPOBI KOPIB B MICNISPOAOBY Nepioai 3a po3BUTKY Liep-
BILMTY;

— NPOBECTN PO3paXyHOK EKOHOMIYHOT eCHEKTUBHOCTI Me-
TOAIB Tepanii KopiB, XBOPKX Ha NICNSAPOA0BMI LiepBILMT.

Matepianu Ta Metoan pocnimkeHHA. [oCnimKeHHs
NPOBOAMNM Ha Nnoronie’i KopiB B NICNSAPOA0BUN Nepiog B yMoBax
TOB «PsicHsiHCbKe» KpacHoninbcbkoro paitoHy Cymcbkoi obra-
CTi.

[insa BMpilLeHHS nocTaBneHUx 3agay Hamm byno cdop-
MOBaHO ABi rPynM TBapUH — KOHTPOMbHY Ta AOCMiAHY Mo 5 TBa-
puH. [pynu chopmyBani i3 TBApUH 3a NPUHLMNOM aHanoris, T06To
y rpynuv TBapuH Bigbupanu npubnusHo ogHaKoBOI Baru, Biky, No-
poawm.

ABcontoTHO yci TBapuHM Y 060X rpynax 6ynu xsopi Ha ni-
CNSIPOSOBMI LIEPBILNT.

TsapuHam nepLuoi rpynu (KOHTPOMbHA rpyna) 3acTocoBy-
Banu aHTWGIOTMKOTEpanito (CTPenToMiLuHY cynbghaT y [osi
5000/1 kr macm) Ta okeutoumH y fosi 60 Ofl. Mpenapatu 3acTo-
COBYBanu ABidi Ha Ao0y [0 ofyXaHHs.

TsapuHam dpyroi (gocnigHa rpyna) 3actocoByBanu BHY-
TpiluHbOMaTKoBO eHTepocrenb — 100-150 r Ha 0,9% po3umHi Ha-
Tpito Xnopuay 3 A0LABaHHAM 2,5 T €TOHil0, BHYTPILLHEOBEHHO
BBOAUIM 2,5% po3umH TioTprasoniHy y Ao3i 15 mn nepLi ABa AHi
nigpsa, a noTim 2 iH'ekujii 3 iHTepBanom 48 roguH.

KpoB ans gocnimkeHb Binbupanu 3 SpemHoi BeHW i cTa-
GinisyBarm 3,8% pO34MHOM LMTpaTy HaTpito Y CMiBBiAHOLLEHHI
9:1 y cunikoHoBux npobipkax. OTpumaHi 3paski KpoBi nignsaranu
LeHTpudpyrysaHio npu 1500 06./xB. npoTsarom 12 xBunuH, a Ans
OTpUMaHHs TpombBouuT-gediyntHoi nnasmmu  npu 3000 ob/xs.
npotsrom 15 xB. Mpn HeoOXiaHOCTI 3pasku NNa3Mu KPoBi 3aMo-
poxyanu npu Temnepatypi — 18°C B Mikponpobipkax no 1-
1,5 mn.

CraH cnn3oBmx 060MOHOK (KOTip, HasIBHICTb TPaBM, epo-
3ilh, HabpsIK Ta iHLLe) BUBYABCS 3@ AOMOMOrOH BariHanbHOro 3e-
pkana.

[ina remaTonoriyHux JocnimkeHb KpoB Bpanu 3 SpemMHol
BeHu. CtabiniayBanu 1 % - HUM pO34MHOM renapuHy Ha gisiosno-
riyHoMy po3uuHi (no 2 — 3 kpanni Ha 10 — 15 mn kposi). Bukopuc-
TOBYBanu renapuH, 60 BiH He CMPaBNsE€ HEraTUBHOTO BIMBY Ha

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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BioximMiuHi nokasHWKKM KkpoBi. [LocnimKkeHHs NPOBOANUNNCS Y A€Hb
B3ATTA KPOBI, OCKiNbKM BiNbLLICTb CNOMYK PYMHYIOTLCS | CNOTBO-
plOOTb OTpUMaHi pe3ynbTatu. BusHavanm BmicT remornobiHy
(ockinbku BiH 3ab6e3neuye HopmanbHuii nepebir 0bMiHHMX NpoLie-
CiB B OpraHismi), epuTpoLuTiB Ta NENKOLWTIB (KiNbKICTb iX BKa3ye
Ha piBeHb rogieni Ta xapaktep nepebiry 3ananbHUX NPOLECIB B
opraHiami gocnigHux TBapuH). KinbkicTb epUTPOLMTIB i Nenkouu-
TiB BM3HAYanu 3a 4ONOMOroK MiKpockony B kamepi 3 CiTko [[o-
psiesa, remornobiHy — remometpom tuny Cani (FC - 3) (metog
BaHTpy6a) [13].

[ns BioximMiuHMX gOCNimKeHb BUKOPUCTOBYBANM CUPOBa-
TKy kpoBi. BusHayanu BmicT 3aransHoro Binka (3 MeToro 3'acy-
BaHHs 3abe3neyeHHs TPaHCIopTY PEYOBUH Y TkaHuHax [15]) pe-
(PpPaKTOMETPUYHUM METOAOM, OCKINbKW BiH € HaNBINbLW TOYHUM
Ta 3pY4YHUM Y BUKOHAHHI. AnbByMmiHW, rmobyniHK, y ToMy uYmncni a,
B, y Ta anbbymiHo-rnobyniHOBE CMiBBIAHOLEHHS - METOLOM “bi-
NKOBWX (hpaKLii”, BUKOPUCTOBYKOUM OCHOBHI peakTusu: KH2PO4
Ta NaOH Bupo6HuLTea “Makpoxim”.

B nepudepuyHiit KpoBi BU3HaYaNM KinbKicTb epuTpoLyn-
TiB, NENKOLMTIB, NeikouuTapHy opmyny 3aranbHONPUIAHATAMM
METOoAaMM Ta KOHLIEHTpaLLito reMornobiHy — (DOTOMETPUYHO i3 BU-
KopucTaHHsM TecT-HabopiB ipmu "Aratmeq” (Pocis).

3 BioxiMiyHMX JOCTIMKEHb HAMW BU3HAYABCS PiBEHb 3a-
raneHoro Ginka B nnasmi kpoBi 3a 6iypeToBO peakyjieto 3 fiarHo-
CTU4HWUM Habopom chipmm ,Simco LTD”, m. JlbBiB.

OuiHKy cTaHy cucTem remokoarynsauii Ta cibpuHoniay
MPOBOAWIN LLNSIXOM BW3HAYEHHs! B Mna3Mi KpoBi BMICTY chibpu-
HoreHy (®r), rpasimeTpryHo 3a metogom P.A. Pytbepr [13].

MpuHLMN MeTogy nonsrae y JOAABAHHI 40 Nna3Mi KPOB
5% posunHy xnopugy kanbljto Ta TpoMbiHy. [licns yTBOPeHHs
3ryCTKy Ta /oro BUCYLLYBaHHSI Mix 06€33011eHUMM (hinbTpamm BU-
3HavaeTbCA Moro Bara. Hagani pospaxyHok npoBoasTh 3a ¢hop-
MyOH0:

dr=Mx2xK,

Ae M - Bara cibpnHoBOro 3rycTky (mr),

K - po3paxyHkoBui koedilieHT — 0,222.

PeaynbTat focnimkeHb BUpaXani B 3aranbHONPUAHATUX

0auHMLAX (1/N) Ta BiACOTKAX Bif 3MiLLaHMX 3paskiB Nnasmu KpoBi

(nyna) kniHiuHO 300pOBUX KOpiB BikoM Big 1 micsaus go 16 pokis
(n=80), sikuir cknapas — 3,15 r/n, 3a popmynoto:

Or :é x100%,
B

Ae A — BMICT hibpuHoreHy B LOCRiaHil Npodi
b — nyn nnasmu no ibpuHoreHy.

OtpumaHmin Lmdposuin MaTepian 06pobneHo MeToamm Ba-
piaLiiHoi craTucTuky 3a nporpamoto Statistica 2018. Oujnky siporigHo-
CTi pi3HNL CepeaHix NOKa3HWKIB ABOX BapiaLiH1X PsaiB MPOBOAUIM
3a t-kputepiem ana BionoriyHux gocnimkeHb. KopenauinHuin aHanis
MPOBEAEHO 3 BUKOPUCTAHHSM I-KPUTEPIS Ta BU3HAYEHHS HeobXiHOro
06'emy (mcra) cnoctepexeHb Ans 06'eKTMBHOMO OBIPYHTYBaHHS! BY-
CHOBKIB JJOCTIKEHD.

Pesynbtat pocnimkeHb. Ha nouatky LocnimKeHb
Hamn Byna BuBYeHa AnHamika micnspogoBoi natonorii. OTpu-
MaHi [aHi npeacTaeneHa B Tabnmui 1.

AHanisytoun Tabnnuto 1. MOXHa CkasaTy, Lo HaltvacTile
peecTpyBanach Taka NaTonoris nicnapogoBoi naTonorii y Kopis
K roCTpui nicnspogosuit LepsiuuT. Tak y 2017 poui Lo natono-
ri0 OpraHiB CTaTeBOI CUCTEMM fiarHOCTyBanu y 7 TBapuH, WO
cknano 37% Big 3aranbHOi KiNbKOCTI KOpIB, WO OTenumucs, y
2018 poui aHanoriyHMin NoKasHUK cknae 8 BMUNaakis, LU0 CTaHO-
BuTb 42,1%, a y 2019 poui cnocTepiranocs HeaOCTOBIPHE 3HK-
KEHHS! KiNbKOCTi BUNAAKIB NICNAPOAO0BOro LepBiuuTy — 7, Lo cTa-
HoBUTb 31,82% Bia 3aranbHOi KiNbKOCTi KOPIB.

3HayYHO MeHLLE BMNaaKiB BynbBO-BariHiTy 6yno aiarHoc-
TOBAHO Y KOpiB 3a 3BiTHWA nepiog. Tak y 2017 poui gaHy natono-
rito BcTaHoBNeHo y 2 TBapuH (10%), y 2018 poui — 1 (5,26%), y
2019 - 2 (9,09%). Crig Bkasati Ha Tom akT. LLlo Bunagku By-
nbBO-BariHiTy 6yno AiarHoCTOBaHO came Y TUX TBapWH, ki B LieN
4ac XBOpINN Ha NiCNAPOA0BMI LiEPBILUT.

Panw BynbBu cnoctepiranu B 1 koposu y 2017 poui (5%)
Tay 2-x -y 2019 poui (9,09%). Cnig Bkasatu, Lo AaHa naTonoris
pofiB fiarHOCTyBanu y Kopis, LLO OTENMUCH BrepLLe.

LiepsiyuT Byno giarHocToBaHO NuLle B OfHIEi TBAPUHM Y
2018 poui, Wwo cknarno 5,26% Big 3aranbHOT KiNbKOCTi TBAPUH.

Tabnuug 1
[vnamika noka3HuKiB nicnsapoaoBoi natonorii kopis
Pik 2017 2018 2019 Beboro
KinbkicTb kopiB 20 19 22 61
BynbBo-BariHit rg)n 2 ! 2 S
% 10 5,26 9,09 8,2
LiepsiLyT ron 7 8 7 22
Peud % 35 12,1 31,82 36,1
= -
S PaHv Bynbay ron 1 2 3
s % 5 0 9,09 4,92
& oo Fon - 1 - 1
o P % 0 5,26 0 1,64
o
o - ron - - - -
g CanbniHrit % 0 0 0 0
. . ron 2 - - 2
ATpodis se4HnKiB % 10 0 0 328
Macrur ron 3 2 1 6
% 15 10,52 4,55 9,84

ATpodis sieuHnKiB Byno 3apeecTpoBaHO y 2-X TBapWH Y
2017 poui. Yepe3s ekoHOMIYHY HeeeKTMBHICTb NiKyBaHHS 3anpo-
MOHOBAHOrO IiKyBaHHA BETEPUHAPHUM Nikapem, LuX TBapwH
Byno BubpakyBaHo i binblue He BUKOPUCTOBYBAM Y BiTBOPEHHI
cTaga.

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

OcobruBoi yBaru notpebye anHamika MacTuTIB Y KopiB
nicns poai. 3 Tabnuui 1 M1 Baummo, LWO KinbKicTb MacTUTIB ni-
Cna poaiB Mae TeHAeHLilo 10 3HWkeHHs. Tak, y 2017 poui uen
MnoKa3HUK CTaHOBMB 3 BUNagKM, Lo cTaHoBuno 15%, y 2018 poui
-2(10,52%), a'y 2019 poui — 1 (4,55%).
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[aHi aHanidy npu4mH naTonoriYHUX pogiB NpeacTaBneHa
B Tabnuyi 2.

3 Tabnuui 2 BUAHO, LLO KOMMUBAHHS KiNbKOCTI naTonoriy-
HWX POAIB He Maro TeHAeHLio Ao 30inblueHHs, npoTe e 36inb-
LIeHHS 6yno cTaTUCTYHO HepocToBipHMM: y 2017 pouj — 7 Buna-
akiB (35%), y 2018 poui — 8 (42,1%), y 2019 poui — 9 (39,34%).
[3 yCix NpUUMH NaTomnoriYHMX poAiB HatvacTilLe peecTpyBanm 3a-
TpUMKy: y 2017 poui — 3 (42,85%), y 2018 poui—4 (50%), y 2019
poui — 3 (33,34%), B cepegHbOMY 3a TpU 3BiTHI POKM LiEN NOKa3-
Huk cknaB 41,67% Big 3aranbHOi KinbKOCTi MPUYMH NATONMOMYHMX
pogis.

[pyroto 3a NOLIMPEHICTIO NPUYUHOK NATOMONIYHUX POAIB
€ HEenpaBuIbHI B3aEMOPO3MILLEHHS MNOAY Y POLOBMX LUMISIXAX.
Tak, y 2017 poui — 2 Bunazkm, wo cknano 28,57%, y 2018 poui —
1(12,5), y 2019 poui — 2 (22,22%) Big 3aranbHoi KinbkocTi naTo-
NOriYHMX pofiB.

Cnabka pogoBa fisnbHiCTb (cnabki nepeiiMu Ta noTyru)
Bynu 3apeectposaHi y 1 TBapuHu y 14,29% y 2017 poui, y 2-x
kopiB (25%) y 2018 poui ta 1 (11,11%) y 2019 poui.

Cyxi poam 6ynu 3apeectposaHi no 1 sunagky y 2018 ta
2019 pokax, Wo cknarno BignosigHo 12,5 1a 11,11%.

Tabnmus .2
MpuunHn natonoriyHux podis
Poku 2017 2018 2019 Besoro
OTennnoch Kopis BCbOrO 20 19 22 61
Bunagkum natonoriyHmx pogis rg) n ! 8 J 24
% 35 421 40,9 39,34
. . ron 1 2 1 4
Cnabka popoBa fisnbHICTb % 1429 2% TRE 1667
. . ron - - -
BypHa pofoBa AisinbHicTb % 0 0 0 0
- . ron - 1 1 2
3 Cyxi poau % 0 12,5 11,11 8,33
e Bupog-nuBicTb ron . .
2 PoA % 0 0 0 0
; BaratonnigHictb ron 1 2 3
> A % 14,29 22,22 125
(= HenpasunbHi B3aEMOBIAHOLLEHHS nnogy y ron 2 1 2 5
o POJOBMX LUNAXax % 28,57 12,5 22,22 20,83
By3bKiCTb POZOBMX LLNSXIB ron . . . -
y poa % 0 0 0 0
3atpumka nocni ron 3 4 3 10
P Ay % 42,85 50 33,34 41,67

Kpim Lboro cnig Bkasati Ta ToM ¢hakT, WO 3a 3BIiTHWIA ne-
piof He 6yno AiarHOCTOBaHO NATOMONYHUX POLIB 3 TAKUX MPUYKH
sk BypHa pogoBa LianbHIiCTb (BypHi nepeiiMu Ta noTyru), BUpoa-
NUBICTb NNOLIB Ta BY3bKICTb POJOBUX LLNAXIB.

3 Tabnuui 2 BUAHO, L0 KONMBAHHS KiNbKOCTi naTonoriv-
HWX poAiB He Marno TeHAeHLio Ao 36iMnblueHHs, NpoTe Le 30inb-
LeHHs Byno cTaTMCTMYHO HegocToBipHUM: Y 2017 poui — 7 Buna-
AkiB (35%), y 2018 poui — 8 (42,1%), y 2019 poui — 9 (39,34%).
13 yCix MpWUYMH NaToMOriYHNX POSiB HavacTille peecTpyBsany 3a-
TpuMmKy: y 2017 poui — 3 (42,85%), y 2018 poui—4 (50%), y 2019
poui — 3 (33,34%), B cepeHbOMY 3a TPpU 3BiTHI POKM Lieit Nokas-
HuK cknaB 41,67% Big 3aranbHOT KiflbKOCTi NPUYMH NATONOMYHMX

pogis.

Po3noBctogKeHHs rHEeKONoriyHUX 3aXBOPIOBaHb Y KOpIB
npeacTasneHo y Tabnuui 3. 3 uiei Tabnuwi BUGHO, WO HanbinbLuy
YacTWHY THEKOMOTYHMX 3aXBOPIOBaHb Y KOPIB CKNajanu Lep.i-
LT B KOMMNMEKCI 3 BariHiTOM (BCi BUNagkm BariHiTiB Byno giarHoc-
TOBAHO Y TBapWH, L0 XBOPINK Ha LepsiunT. Tak y 2017 poui uep-
BiUMT Byno gjarHoctoBaHo y 7 tBapuH (70%), y 2018 poui — 8
(100%), y 2019 poui — 7 (77,77%). Takox Ha NpoTA3i 3BITHOrO
nepiogy AiarHOCTyBanu NepPCUCTEHTHI XO0BTi Tina y 1 kopieu B
2017 poui ta 'y 2-x 8 2019 poui.

Atpodito seqHukiB cnocTepiranu y 2-x kopis y 2017 pouj,
wo cknano 20% Big 3aranbHOro Y1cna riHekomnorivHMX Xxaopob.

Tabrnuysa 3
iHekonorivyHi 3axBOpOBaHHA KOpiB
Poku 2017 2018 2019 Bcsoro
BusiBNEHO riHeko-noriyHo XBOPMX KOpiB 10 8 9 27
LlepBiuuT + Barinit ron ! 8 ! 22
% 70 100 77,77 81,48
[MepcucTeHTHe XOBTE TiNo ro7 ! . 2 3
% 10 0 22,23 11,11
S ) . ron - - - -
i Kictu sieqnmkis % 0 0 0 0
E ATpocist seuHmkiB r;)n 220 0 0 751 1
CKnepos sieuHmkia ron . . . -
% 0 0 0 0
CanbriHrit ron - - - -
% 0 0 0 0
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3rigHo i3 nnaHoM pocnigpkeHb Hamu, NPOBOAMAMCH AOC-
nigpKeHHs MOpEONOriYHOro Cknagy KPoBi KOPIB 3 rHiAHWM nicns-
POZOBUM LIEPBILMTOM MpU Pi3HUX METOZAX MOr0 NiKyBaHHS.

PesynbTati JOCHiMKEHb AMHAMIKM KOHLEHTpaLii reMo-
rnoBiHy, KINbKOCTi epuUTpOLMTIB Ta NENKOLMTIB B NPOLECI MiKy-
BaHHsI, NpeAcTaBneHi B Tabn.3.3.4, cBigyaTb Npo CyTTEBE 3HM-
XEHHS piBHS reMornobiHy y xBopux kopis 0box rpyn Ha 21,1%
(p<0,001), kinbkocTi eputpouutie — 15,1% (p<0,001) Ta 3poc-
TaHHS YKcna neikouuTie Maitke y 2,2 paau (p<0,001), nopiBHSHO
3 KMiHIYHO 3,0pOBUMM TBAPUHAMM.

Ha 3-t0 006y nikyBaHHs piBeHb remornobiHy y TBapuH Jo-
cnigHoi rpynu BiporigHo 3pic Ha 12,7% (p<0,01), nopisHsiHO 3 no-
Ka3HUKOM [0 NiKyBaHHSI, TOAI K B KOHTPOMbHIN rpyni ue 36inb-
LeHHs Byno HesHauHumM — 1%.

Kinbkictb epuTpoumTiB, NOLIOHO 4O NOKA3HWKa remormno-
BiHy Takox, BiporigHo 3pocna Ha 4,4% (p<0,05) y kopis gocnigHoi
rpynu, TOgi K Y KOHTPOMbHIiA rpyni NposiBNANach nuile TeH4eH-
Lis 00 iX 3BiNbLUEHHS.

B Toit e yac, KinbKiCTb NeiKkouuTiB 3HU3UIach nopis-
HSIHO 3 MOKa3HWKOM [0 NiKyBaHHS y TBapiH KOHTPOMBLHOI rpynu
Ha 10,3% (p<0,01), Togi sik B gocnigHin rpyni Ha 25% (p<0,001).

Tabnuugs 4.

[IuHamika KOHLEHTpaLii remornobiHy, epuMTPOLMTIB Ta NENKOLUTIB Y KPOBi KOPIB NPU Pi3HMX METOAAX NiKyBaHHA

IMokasHuk 'emornobiH (r/n) Eputpouuty (T/n) Neikoupntn (M)

KniHiyHo 3m0opoBi TBapuHM (n=5) 125,93+1,12 8,06+0,06 8,0410,15

o nikyBaHHs (n=5) 99,40+2,16 6,8410,10 20,97+0,77

[HocnigHa rpyna 112,0+£2,82 7,1440,10 15,74+0,61
3-a (n=5> *% * *kk

m K°”Tp°(’:f:§; pyna 100,40+1,72 6,96+0,11 18,80£0,61

z [locnigHa rpyna 120,0£3,03 7,880,13 12,98+0,47
g 5_a (n=5) *kk Fkk kk

5 KoHTponbHa rpyna 107,20+2,65 7,30£0,10 15,02+0,51
L8 (n=5) * *% *kk

= [HocnigHa rpyna 131,80+2,37 8,160,11 8,78+0,29
i (n=5) *kk *kk *kk

10-a KoHTponbHa rpyna 121,20%2,57 7,8240,21 9,98+0,52
(n=5) *kk *kk *kk

Mpumimka. P— nopigHsiHO 3 nokasHuKom 90 fiikysanHs, *— p<0,05, **— p<0,01, ***~ p<0,001.

Cnig 3a3HaunTW, LWO 3POCTAHHSA KOHLEHTpALi remormno-
BiHy, KiNbKOCTI epUTPOLMTIB Ta 3HUXKEHHS YuCna NeiKouuTiB
Byno 6inbLu BUPaXKEHUM B AOCHIAHIA rpyni, NEpPeBULLYIOYM 3Ha-
YEHHS AaHuX NMOKa3HWKiB B KOHTpOMbHIA rpyni Ha 11,6% (p<0,01),
2,6% Ta 16,3% (p<0,01), BignosigHo.

KinbKicTb NeAKoLmTIB y JaHWA Nepiof y TBApUH JOCTIAHOI
rpyn1 3MeHLLIMNach nopisHaHo 3 3-to goboto Ha 17,5% (p<0,01)
Ta Ha 38,1% (p<0,001), NOPIBHAHO 3 MOKA3HMKOM A0 MNiKyBaHHS,
TOOi SIK B KOHTPOIbHIN rpyni Liei nokasHuk 3Hu3uecs Ha 20,1%
(p<0,001) Ta 28, 4% (p<0,001), BignoBigHO.

Ha 10-y noby piBeHb remornobiHy 3asHae nofanbLioro
3pOCTaHHS NOPIBHSHO 3 5-10 06010 y TBAPUH AOCTIGHOT rPYNM Ha
9,8% (p<0,01) Ta BiGHOCHO MOKa3HWKa [0 NikyBaHHS Ha 32,6%
(p<0,01), nepeBuLLYtOUN 3HAYEHHS KITIHIYHO 340POBMX KOPIB Ha
4,7% (p<0,05). B kOHTPOIbHIi rpyni piBeHb remornobiHy Takox
3a3HaB 3pOCTaHHS NOPIBHSHO 3 5-t0 406010 AocnigxeHb Ha 13,1%
(p<0,01) Ta BiBHOCHO 3Ha4YeHb Ha noyatky nikysaHHs Ha 21,9%
(p<0,01), npoTe, He AOCAr PiBHA KNIHIYHO 340POBMX KOpIB, 3anu-
LaKYMCh BIPOrigHO HWX4MM Ha 3,8% (p<0,05).

B Toi xe yac Ha 10-y foby cnoctepexeHb KinbKiCTb nem-
KOLWTIB 11 Hapani 3HWKyBanack BiGHOCHO 5-i 406K cnocTepexeHb
y TBapuH AOCAIgHOI Ta KOHTPONLHOI rpyn Ha 32,4% (p<0,001) Ta
33,6% (p<0,001) BiZNOBIAHO, 3HU3MBLLWCHL NOPIBHAHO 3 NOKA3HU-
KOM Ha noyaTky nikyBaHHs B JoCnigHin rpyni Ha 58,1% (p<0,001)
i KOHTpOMbHIN Ha 52,4% (p<0,001).

OpHak, piBeHb NEMKOUMTIB Y TBApUH 060X rpyn, HaBiTb HA
10-y noby, niwe HabnuxaeTbCs 4O HOPMATUBHUX 3HAYEHD, NE-
PEBULLYKOYN MOKA3HUK KNiHIYHO 300POBWX KOpIB B AOCAIAHIN rpyni

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

Ha 9,2% (p<0,05) Ta kOHTPONbHIN Ha 24,1% (p<0,01).

Hani gocnimxeHb nenkoyntapHoi dopmynu (tabnuui 5)
BKa3yloTb, L0 Yepe3 ABi 4obu 3 noyaTky nikyBaHHs y KOpiB AOC-
NiAHOI rpynu BigMIYEHO 3POCTaHHS KirbKOCTi €031HOMINiB nopis-
HSIHO 3 MOKA3HMKOM [0 NikyBaHHS Ha 68,7% (p<0,001), Lo HaBiTb
HEBIpOriHO NepeBULLYBANO 3HAYEHHS KNIHIYHO 30OPOBUX KOPIB
Ha 9,4%, Todi SIK B KOHTPOMbHIiA rPyni YACNO KMITUH 3aNULLIANoch
HKYMM 3@ HOpMaTuBHI Ha 29,7% (p<0,01) Ta HeBiporigHO 3po-
Cno BiZHOCHO 3Hau4eHb A0 NikyBaHHs Ha 8,4%.

B naHwuit nepiog gocnimxeHb BigMIYEHO 3HIDKEHHS BigCO-
TKY KOHUX Ta NanuyKosLepHUX HenTpodinis NOPIBHAHO 3 MoKas-
HWKOM [0 NiKyBaHHA Yy TBapWH JocnigHoi rpynu Ha 42,5%
(p<0,05) i 53,1% (p<0,001), BignoBiAHO, TOAi SK B KOHTPOIbHIN
rpyni Le 3HwkeHHs 6yno HesiporigHum i cknano 10,5% Ta 13,2%,
BiAMOBIAHO.

KinbkicTb cermeHTOsiAEPHIUX HeTpodhinie 3a3Hana 3poc-
TaHHs B 060X rpynax Ha 6,9% (p<0,01) Ta 9,4% (p<0,05) B goc-
NiAHIR | KOHTPONBHIN rpynax, BiANoBIgHO.

BigcoTok nimcpounTie Maibke He 3MIHMBCS B JOCRIaHIM
rpyni, @ B KOHTPOITbHIN BiPOrifHO 3HWU3NBCS MOPIBHAHO 3 NOKa3HW-
KoM [jo nikyBaHHA Ha 9,9% (p<0,05), B TOM Xe Yac KinbKiCTb Mo-
HouwTiB BipOrigHO 3pocna B gocnignin rpyni Ha 37,3% (p<0,05),
NEepPEBULLLYIOYM 3HAYEHHS Y KNiHIYHO 340poBMX KOpiB Ha 60%
(p<0,001), a B KOHTPOSBHIlA, Lie 3pOCTaHHS OYNIO HEBIPOTiAHNM i
cknano 11,1% Ta 29,3% (p<0,001), BiGHOCHO 3HaueHb KIiHIYHO
300POBUX KOpIB.
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Tabnuus 5

3MiHu nelikorpamm KopiB Npu Pi3HUX MeToAaxX NiKyBaHHS

[MokasHuk EoanHodinm (%) - Hedpodpin (%) - Timcpouytn (%) MoHoumty (%)
OHI nannyko-aaepHi CErMeHTO-a4epHI
KniHiyHo 3noposi TBapuHu (n=30) 2,56+0,18 0 2,8340,15 58,80+0,77 33,16+0,73 2,63+0,13
[o nikyBaHHs (n=12) 1,66+0,18 3,1340,40 8,53+0,60 48,06+0,63 35,5340,78 3,0640,30
[HocnigHa rpyna 2,80+0,20 1,80+0,37 4,0+0,44 51,40+0,92 35,80+0,86 4,20+0,37
=5> *kk * *k%k *% *
3-a (n
KOHTpOﬂb_Ha 1.80£0,20 2.8040.20 7.4040 50 52,60*11 ,69 32,0’51 A1 3,40+0,24
3 rpyna (n=5)
z [JocnigHa rpyna 3,60+0,24 0,80+0,37 3,40+0,24 37,80+0,66 4,80+0,37
S (n=5) *kk *kk *kk 4816011 !46 * *kk
5 5a KoHTponbHa rpyna 2,40+0,24 2,0+£0,31 6,40+0,50 52,80+1,95 32,80+1,35 3,60+0,24
L8 (n=5) * * *% * *
(=g n
,l:locru(,?]l:’zl_> )rpyna 3,4039,24 0 2,6059,24 49,80+0,96 40,4930,92 3.4040,24
10-a KoHTponbHa rpyna 3,04£0,30 0,6+0,4 4,0+0,44 56,80+0,66 33,040,70 2 60024
(n=5) *kk *kk *kk *kk * ’ -\

Mpumimka. P — nopigHsiHO 3 noka3HukoM 80 fikysaHHs, * — p<0,05, ** — p<0,01, *** - p<0,001Ha 10-y 0oby 8 kposi kopie AocriOHOI 2pynu toHi Helimpoginu
He 8USIBNAUCS, 8 Moll Yac K 8 KOHMPONbHIL 2pyni ix KinbKicmb 3Hu3unack Ha 80,8% (p<0,001) nopigHAHO 3 nokasHukom 00 flikysaHHs ma Ha 70% (p<0,05) eidHocHO

nonepedHb0i dobu docridkeHs.

£k BUAHO 3 AaHWX, NPEeACTaBNeHuX B Tabnunui 6 y XxBopux
TBapWH Ha TpeTio Joby Big noyaTky NikyBaHHs CNoCTepiraeTbes
BipOrigHe 3pOoCTaHHs piBHSA 3aranbHoro Binka y Kopis AOCAIAHOI
rPynu, NOPIBHSHO 3 NOKa3HWKOM A0 fikyBaHHS Ha 6,9% (p<0,01),
OfHaK 110ro BMICT LLe 3aNnLaeTbes

HwK4MM BIQHOCHO PIBHS KMIHIYHO 340POBMX KOpIB Ha
5,8% (p<0,01). B KOHTPOMbHiIl rpyni Liei NOKasHUK Maitxe He 3Mi-
HWBCS, MOPIBHAHO 3 MOKA3HWKOM A0 MiKYBaHHS, 3aNnWLLaoYNCh
HWx4MM Ha 12,4% (p<0,001) BIGHOCHO 3Ha4eHb KMiHiYHO 3A40PO-
BUMX KOpiB, Ta Ha 7% (p<0,05) nopiBHAHO 3 4OCAIAHOK rPyNoto.

Ha 10-y noby pocnimxeHb piBeHb 3aranbHoro binka y ko-
piB gocnigHoi rpynm 3pic Ha 6,4% (p<0,05) BigHoCcHO 5-i jobu ao-
cnigxeHb Ta 23,6% (p<0,001) i 9% (p<0,001) nopiHsHO 3 noka-
3HMKOM [0 NiKyBaHHS Ta KMiHiYHO 30OPOBUX TBApWH, BiANOBIAHO.
[nHamika 3aranbHuX NPOTEIHIB Y KOPIB KOHTPOBHOI rpyni AeLLo
pi3HMNacs NopiBHAHO 3 gocnigHow rpynoto. Tak, Ha 10-y goby
JOCTiKeHb KOHLEHTpaLis 3aranbHoro Binka 3pocna nopiBHAHO
3 5-10 foboto Ha 5,8% (p<0,05) Ta 13% (p<0,001) BigHOCHO Noka-
3HMKa B0 NiKyBaHHS, AOCATLUN NPU LIbOMY PiBHS KMIHIYHO 380p0-
BMX TBapWH.

Tabnuugs 6

[IuHamika piBHA 3aranbHoro 6inky, cidpuHoreHy Ta AT-lll B nna3mi kpoBi kopiB npu pisHUX MeToAaX NiKyBaHHA

[NokasHuk 3aranbHuii Ginok, r/n dibpuHoreH, r/n POMK, Mr% »CP, ¢ AT-Ill, %
Knisto 3??5;’)3' TEAPYAA | 60,83+0,44 3,6120,12 3,3460,11 47,81£0,65 112,13£2,36
[Jo nikyBaHHs (n=5) 53,63+1,22 6,15+0,14 13,20+0,73 107,8645,79 67,0642,71
;Lo((rz]Jllg)Ha 57,32*11 13 5,2739,14 7,4(1%9,43 116,045,65 85,2(*)31 ,93
- =
)
= Oy | a0 5,84+0,17 10,60£0,40 100,40+5,35 76,60+3,04
o x -
< % pocnigHa 62,30+1,44 4,85+0,13 5,20+0,25 85,20+3,42 111,80+2,33
5 om — *kk *kk *kk *k kkk
IE_ ? (Iu (n—5)
E “> | KOHTpOnbHa 57,30+0,85 5,32+0,17 8,10+0,29 72,0+3,67 91,0+3,28
% (n=5) * *kk *kk *kk kkk
= gocnigHa 66,30+£1,10 3,9840,13 3,2040,12 57,60+1,91 117,40+2,33
(Iu (n=5) *kk *kk *kk *kk Fkk
S KOHTPOIbHa 60,64+0,84 4,59+0,14 5,3040,25 53,80+2,78 111,20+3,45
(n=5) *kk *kk *kk *kk Fkk
Mpumimka. P— nopigHsiHO 3 nokasHuUKoM 00 flikysanHs, *— p<0,05, **~p<0,01, ***- p<0,001.

HocnimkeHHs cTany cuctemu ibpuHONiay npu pisHUX
MeTOZaxX NikyBaHHS KOpiB AO3BOMMIM BUSIBUTW NEBHI iX ocobnu-
BOCTI.

3okpema, pesynbTaTi 4OCHigGKeHb KOHUEeHTpauii ¢ibpu-
HOreHy B NNasMi KPOBi KOPIB NpU PisHUX MeToAaX NikyBaHHS CBi-
AyaTh, Wo Bxe Ha 3-10 Aoby Big noyaTky nikyBaHHS piBeHb ib-
PUHOTEHY 3HUXKYETLCS NOPIBHAHO 3 NOKA3HMKOM A0 NiKyBaHHS Ha
14,3% (p<0,001) B gocnigHii rpyni Ta HesiporigHo Ha 5% B KOH-
TPOIbHIN.

Ha 5-y po6y nikyaHHs BMICT (hibpuHOreHy 3asHae noga-
NbLIOTO 3HWXEHHS BiAHOCHO MonepeaHboi obu JocnimKkeHb y
TBapuWH JocnigHoi rpynu e Ha 8% (p<0,05) Ta KOHTPOMbLHOI Ha

40

9% (p<0,05), ToAi SIK Yy NOPIBHAHHI 3 NOKA3HUKOM A0 MiKyBaHHS
3HMKeHHs cknano 21,1% (p<0,001) Ta 13,5% (p<0,001) B gocni-
[JHil Ta KOHTPOIbHIN rpynax, BianoBigHO.

Jecsata goba cnocTepexeHb xapakTepusysanach noga-
MbLUMM  3HKEHHAM KOHLeHTpaUji hibpuHOreHy nopiBHSAHO 3 5-10
poboto nikysaHHs Ha 18% (p<0,001) B mocnigHin Ta 13,7%
(p<0,01) B KOHTPONbHIN rpynax, O4HaK LLe He Jocsrna piBHA Kni-
HIYHO 300POBUX KOPIB, NEPEBULLYHOYM HOr0 B AOCAIAHIN rpyni Ha
10,2% (p<0,05) i 27,1% (p<0,001) B KOHTPONbBHiiA rpymi.

3aranbHa guHamika piBHs iGPUHOTEHyY NPy PisHNX Me-
TOAaxX NiKyBaHHS HaBeAeHa Ha PUCYHKY 1.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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= KniHiYHO 300pOBi
TBapUHY

200

[o nikyBaHHs

180 -
160 -
140
120
100 -
80
60
40
20

195,34+4,71
126,4+4,27

HocnigHa rpyna

KoHTporbHa rpyna

m 3-7 goba nikyBaHHs

W 5-3 06a nikyBaHHs

10-a poba nikyBaHHst

195,34+4,71

145,7+4,46

Puc.1. QuHamika koHUeHTpauii hibpuHoreHy y nnasmi KpoBi KopiB npyu pi3HUX MeToAax nikyBaHHs, (%)

AHanisyloum nokasHWKM CTPOKY MPOSiBY CTATEBOI OXOTH
nicnsi 3anponoHOBAHOTO HaMu MikyBaHHs (Tabmuui 7), MOXHa
CcKasaTu, WO Y AOCAiAHIN rpyni Tpy TBapWHM Ha NpoTs3i 30-Tu gHIB
nicns nikyBaHHS, a ABi — Ha npoTs3i 60.

XapaKkTepuayiouu aHanoriYHuin NOKa3HWK y TBAPWUH KOHT-
POMBLHOI rPyNK CAig CKasaTw, WO Y Ll rpyni TakoxX BCi TBAPUHM

NPOSIBUIN O3HAKN CTATEBOI OXOTH, NPOTE 3HAYHO Mi3Hie — 1 ko-
poBa yepe3 30 AHIB NiCNS 3aKiHYEHHS NiKyBaHHA, 2 — Ha NPOTA3i
60 gHiB Ta 2 — Ha npoTa3i Big 60 go 90 gHis.

Cnig Takox BKa3aTu Ha Te, WO OfyXaHHS Y TBApUH KOH-
TponbHOI rpynu HacTasano yepes 10,1+1,3, , ay gocnigHoi rpynu
6,2+0,75 pHiB.

Tabrnuusa 7.

EdekTuBHICTb pi3HMX MeTOAIB NiKyBaHHSA

=l ) CTpok npuxogy KOpiB B OXOTY Ta pe3yNbTaTUBHOIO OCiMEHIHHs o .
Mpyna g 5| Tousanicre To 30 4i6 3060 4i6 60— 90 gHis 90 - 120 gris KineKicrs A
E 3= TNIKyBaHH4A, ,E|I6 n n " n n n n n HennigHoCTI BCbOro
¥z - ron OHI Hennia. ron AHI Hennig. ron [AHI Hennig. ron [AHI Hennig.
KoHTponbHa 5 10,1+1,3 1 - 2 60 2 120 - - 180
HocnigHa 5 6,240,75 3 - 2 60 - - - - 60
BucHoBku: Ta BHYTPILUHBOBEHHOrO 3aCTOCYBaHHS 2,5% pPO3unH TiOTpUaso-

1. MNicnapogoBuin LEPBILUT € NOLIMPEHOIO NATONOrED Y i
cknagae 4o 27% Big 3aranbHOro Y1cna riHeKomnoriYHmux 3axBopto-
BaHb KopiB.

2. Haitbinblue 3HaveHHs y eTionorii LepsiluTy B rocno-
[apCTBi Mae MiKpOBHWMI chakTop, BHACTIAOK NOTPansHHS Mikpo-
OpraHi3miB y MaTKy nig Yac naTonoriYHnX pogis, a TakoX 3 iHLINX
OpraHiB TBapUHW NpM aKyLLepCbKil Ta FiHeKomnorivHii natonorii.

3. CBoevacHe npoBeAeHHs KniHiYHOi | nabopaTopHoi gia-
THOCTUKW LIepBILUTY JO3BOSAIIO BUSIBUTU NPUYUHN | KITIHIYHI ¢ho-
PMY 3aXBOPIOBaHHS! i po3pobUTH NnaH edheKTUBHOT KOMMIEKCHOT
Tepanii.

4. Haibinblua edekTusHicTb Byna oTpumaHa npu 3acto-
CyBaHHi BHYTPILLHEOMATKOBO EHTEPOCTENb 3 AOAABAHHSAM ETOHIKO

niHy. JNikysaHHs npu ubomy Tpusano 6,2+0,75 gi6.

5. [Ins paHHbOi AiarHOCTMKM NiCNSPOLOBMX LiepBiLMTIB
HeobXiZHO NPOBOANTW peTenbHe KNiHiYHe 0BCTEXEHHS Poainb, a
ANs 3VEHLLEHHS IMOBIPHOCTI BUHWMKHEHHS Liiei naTonorii Heobxi-
[HO AOTPUMYBATWCh NPaBWUM aCeNTUKM | aHTUCENTWKM Nif Yac po-
[040MOMOrH.

6. [Ina nikyBaHHS KOpiB, XBOPWUX Ha TOCTPUIA LiepBILUT
nponoHyemo 3actocoByeatn enTepocrens — 100150 r Ha 0,9%
PO3YWHI HaTpilo XNOpuAY 3 OAABAHHAM 2,5 T eTOHIt0, BHYTPILL-
HbOBEHHO BBOAWNM 2,5% po34mH TioTprUasoniHy y fosi 15 mn ne-
pLi ABa aHi Nigpsaa, a noTiM 2 iH'ekwii 3 iHTepeanom 48 roguH.
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Comparative characteristics of different methods of prevention and treatment of post-medical diseases in cows

The article presents data on the dynamics of postpartum pathology, which was most often recorded in the form
of both their pathologists and as acute postpartum cervicitis . So in 2017, this pathology of the organs of the genital system was
diagnosed in 7 animals, which made up 37% of the total number of calving cows, in 2018 a similar figure was 8 cases, which is 42.1%,
and in 2019 observed an unprecedented decrease the number of cases of postpartum cervicitis is 7, which is 31.82% of the total
number of cows.

However, fluctuations in the number of families had pathological tendencies th to increase, but this increase was not
statistically significant: in 2017 - 7 cases (35%), in 2018 - 8 (42.1%) in 2019 - 9 (39, 34%). For all reasons, pathologic births most
frequently reported a delay: in 2017 - 3 (42.85%), in 2018 - 4 (50%), in 2019 - 3 (33.34%), on average over the three reporting years
the figure was 41.67% of the total number of causes of pathological births.

As can be seen from the data presented in table 6 in sick animals , on the third day from the beginning of treatment there is a
probable increase in the level of total protein in the cows of the experimental group, compared with the indicator for treatment by 6.9%
(p <0.01), but its content still remains

Lower relative to the level of clinically healthy cows by 5.8% (p <0.01). In the control group, this indicator remained almost
unchanged from the pre-treatment index, remaining lower by 12.4% (p <0.001) relative to clinically healthy cows and by 7% (p <0.05)
compared to the experimental group.

In particular, studies concentration of fibrinogen in the blood plasma of cows with different methods of treatment showed that
at the third day of treatment fibrinogen level is reduced compared with the rate before treatment to 14.3% (p <0.001) in the experimental
group and incredibly on 5% in the control.

Keywords . Cows, postpartum, inflammatory processes, cervicitis , reproduction
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B dawiti pobomi bynu nposedeHi OocnidxeHHs MiKpokniMamy y npumilieHHsix Ons eenukoi poeamoi xydobu ma ennus Ha
Akicmb Mosioka. [pogedeHull NopigHAIbHUL aHasi3 3acmocy8aHHs nPUPOOHLOI ma npUMYCco80i eHRMUNAUIT y NPUMILUEHHAX ma ¢ho-
pMy8aHHs Mikpoknimamy. B po6omi npusedeHi HopMamugHi 3Ha4YeHHs CaHimapHO-2i2ieHIYHUX NOKa3HUKig 011 MEapUHHUULKUX (hepM.
B pe3ynbmami nposedeH020 MOHIMOpuUHay MikpOBHO20 0BCIMEHIHHS NOGIMPS Ha Me8apUHHULBKUX hepmax byio 008e0eHO, WO MiK-
poopeaaHismu 8udineHi 3 8UMIHI Kopie ma mosoka ideHmuyYHi Mikpoghropi UUPKYIoYOT y npumitienHi. Takox docniOxeHi Hedoniku y
npoekmHomy bydysaHHi meapUHHUUbLKUX NPUMILLEHHSIX, SIKi énnugaromb Ha enawmysaHHs 006pobymy meapuH. B pobomi dogedeHo,
WO 8UKOPUCMAaHHS HOBIMHIX CUCMEM NPUMYCO80i 8eHMUNAYIT Ha MBaPUHHULBKUX hepmaXx 3HUXYE pigeHb 80/102U Ma 3a2a308aHo-

CMi y NPUMILEHHI.

Kmtowosi crioga: seHmunisyis, Mikpoghriopa, meapuHHUUBKI NPUMILWEHHS, 2i2iEHiYHi NOKa3HUKU, AKICMb MOSTOKa.

DOLl:https://doi.org/10.32845/bsnau.vet.2019.4.7

Beryn.

[MopyLUEHHS CaHITapHO-TIFEHIYHUX HOPM, PEXUMY roAiBmi
Ta HanyBaHHS TBapWH, HELOTPUMAHHS NpaBuI Ae3iHdeKLii Mo-
XYTb MPWU3BOAMTY 0O 3aXBOPIOBaHb Ta 3arubeni TBapuH. BigcyT-
HICTb 4OCTaTHLOI BEHTUNAL,T B NPUMILLEHHI NPU3BOAUTL A0 HaKO-
nu4eHHs y ByaiBnsx 415 TBapuH Hebe3neyHwx rasis (amiak Ta ci-
PKOBOZEHb), BONOr Ta MikpoopraHiamis. Bci Ui hakTopu 3gatHi
BMKITMKaTV Y KOPiB 3aXBOPIOBAHHS OpraHiB AUXaHHS, TPaBMNEHHS
Ta MacTuT. Y XBOPUX TBAPUH 3HWXKYETLCS MPUPICT XMBOI Macy Ta
MOJIOYHA NPOAYKTUBHICTL. JlikyBaHHA TBapuH Lyxe Aopore i

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

BMMMBAE Ha AKICTb NPOAYKLT, OCKiNbKM BUKOPUCTOBYHOTLCS aHTH-
Biotuku. MpodbinakTuka piBHs 3aXBOPIOBAHOCTI Y rOCMO[APCTBAX
HanpsiMy NoB’A3aHa i3 AOTPUMAHHAM 300rirEHIYHIX HOPM LU0 A0
YTPUMAHHS CirlbCbKOrOCMOAAPCHKIX TBAPUH.

AHani3 ocTaHHix gocnigxeHb Ta nyonikauin.

Y TBapUHHULEKUX OYaWHKaX TBAPUHK MPOBOASATH Binbluy
YaCTMHY CBOTO iCHyBaHHS. MpuMiLLeHHs 3abe3neyyoTb 3axuct
TBaPWH Bif HECTIPUSTIIMBIX MOrOAHWX YMOB. Baxnneim nokasHu-
KOM CaHiTapHO-TirieHiYHMX BUMOT 0 ByziBni € MikpoknimaT, Skui
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BKMIOYAE: BEHTUNALIO, TemnepaTypy, 3ara3oBaHicTb, OCBiTNe-
HICTb Ta MikpoBHY 3abpyaHEHICTb, ki 3rigHO HOPM NOBMHHI ByTH
Ha Helukignueomy ans TBapuH pisHi. (Karelin A. 1., 2000.)

Takox 3rigHO 3akoHy Mpo 3axuCT TBapWH, NMoguHa abo
rocnogapcTso, fKi yTPUMYI0Tb TBAPUH MaKOTb HafaBaTy imM Hane-
XHWUIA pornsA Ta BignoBigHi ymosw icHyBaHHs (BBP Ne 27, 2006,)

MikpoknimaT npumitieHHst popmyeTbes 3 6araTbox ¢isu-
YHMX pakTopiB. CKynYeHICTb TBAPUH MAE HEraTUBHI HACMIgKN Ha
3arasoBaHiCTb , BEHTUNALiI0 Ta B PELUTi 340POB’'S Ta NpupicT y
TBapuH. Kpim Toro MexaHiam BeHTMNALi y OyaiBni Ta ii ecdhektn-
BHICTb BHOCSAITb CBill NO3UTUBHWIA ab0 HEraTWBHI BNMB Ha BULLE
3arafaHi nokasHukn. HakonuyeHHs rasis, BONOr Ta MiKpOOpraHi-
3MIB Y NPUMILLEHHI MOXYTb BUKMMKATW Y TBAPUH, 0COBINBO MO-
nopaHsKa Xsopobu opraHiB AuxaHHs Ta TpasnenHs (Chornyy M.
V., 2003).

BeHTunsiyis y Oyainsx noTpibHa ans CTBOPEHHS cnpus-
TIMBMX YMOB ANs NPOAYKTUBHOCTI Ta 300POB’S TBapWH. Takox
BEHTUNSALLS 3ab6e3nevye peLmnpKynsLito NOBITPS, rasis Ta BOMOrK,
3abesneyye binbLu TpuBane 36epexeHHs YaCTUH KOHCTPYKLiR by-
AiBenb Takux K Migrnora Ta CTiHW. Y TBAPUHHULBbKUX NPUMILLEH-
HAX HakonuuyeTbcst BaraTo Tenna, MiKpoopraHiamie, nuny, Mik-
pOOpraHiamiB, BYITEKWUCIIOro rasy, aMmoHiaky Ta BOASHOI napw i T.n
(Demchuk M. V., Chornyy M. V., and Zakharenko M. O., 2006,).

Ha noBegiHky peakTUBHICTb i NPOAYKTUBHICTb TBAPWH pe-
ryNspHO BMNWBAKOTL Pi3Hi PaKTOpU HABKOMULLHBOTO Cepeso-
BuLLa. MpaKTU4Hi BOCRIMKEHHS AOBOAATH, L0 A0OPO6YT TBapKH
cKnagaeTbes i3 Mikpoknimaty i rogisni Ha 55 %, reHeTuyHuX da-
ktopiB —Ha 20 % Ta exonoriyHux ymoB — Ha 25 % (Gates J.K,
Huber K., Finch A., Pedersen A.J., 1991).

MopyLUeHHs YMOB YTPUMaHHS BEnUKOi poratoi xyaobw
nepLU 3a BCE BMNMBAE Ha 3[0POB’st Ta 6e3neyHiCTb OTpUMaHOI
npogykuii (Petrov P., Zhukova Y., Demikhov Y. 2016). Mun Ta
MiKpoOpraHiamMu noTpannsoTb 6e3nepepBHO Ha BUM'S TBApUH Ta
y Monoko. Kpim Toro, nopyLLEHHst TEMNepaTypHOro pexumy, nig-
BULLIEHHS BONOTU Ta XOMOAHI NBNOrM MOXYTb BUKMMKATU NEPeo-
XONOMKeHHs y TBapuH i mactutu (Paliy A. P., Nanka O. V.,
Lutcenko M. M., Naumenko O. A., Paliy A. P. 2018).

3rigHO faHuX caHiTapHO-enigemionoriyHoi cnyx6bu Ykpa-
iHWM MOJIOKO BiAHECEHO [0 NepLLOi KaTeropii NPOAYKTIB, SiKe MOXe
BUKIMKAT Xap4oBi TOKCWKOIH(EKLi MIKPOBHOrO MOXOKEHHS.
[ns ekcnopTyBaHHS MOMNOYHOT NPOAyKLii y kpaiHn €Bponemnch-
koro Coto3y BiTUM3HSIHI BUPOBHWKM NOBMHHI JOTPUMYBATUCH CTa-
HOapTiB. 3a MiXHapOAHUMW BUMOramMu 0 XapyoBUX MPOJYKTIB
KOHTPOMb 3a AKICTO Ta Be3neyHicTio Moroka HeobxigHo 3abe3ne-
yyBaTU He TiNbKW Npu ioro 3bepiranHi, a i npyu oTpUMaHHi. Tomy
BeNvKa BiANOBIAANLHICTL NOKMALAETHCA HAa MONOYHI hepmu. A
came iX BignoBigHICTb 4O CaHiTApHO-TiMiEHIYHNX HOPM Ta MixXHa-
pogHux ctaHgapris (Arimod M., Hawkes C., Ruel M. T., Sifri Z.,
Berti P.R., Leroy J. L., Low J. W., Brown L. R., & Frongillo E. A.,
2011).

[ns nogonaHHs Takux npobnem HOBITHS CBITOBa Xap-
4oBa MPOMUCHOBICTb BUKOPUCTOBYE CUCTEMM KOHTPOIIO SKICTIO
npopykuii HACCP (Petrov P., ZhukovaY., & Demikhov, Y.,
2016).

[MOpYLUEHHS CaHITapHO-TINEHIYHOTO PexXuMMy Ha hepMi
MOXe NMPU3BOANTN O BUHUKHEHHSI MAcTUTY Yy KopiB. Mactut — ue
3ananeHHst BUMIHi, ane iAoro eTionoris Moxe OyTu pisHot. Cxu-
NbHICTb O PO3BUTKY MacTMTy MOXe OyTu NMoB'sA3aHa 3 NOPoJoK
(Szyda J., Mielczarek M., Fragszczak M., Minozzi G., Williams J.
L., Wojdak-Maksymiec K., 2019).

OcobnunBo BaxKko fiarHOCTyBaTW Ta NikyBaTh CKpUTY (Cy-
BkniHivHy) chopmy MacTuTy. MprinHaMm 3aXBOPIOBAHHS MOXYTb
OyTW HEQOTPUMAHHS TEXHOMOMYHMX Ta CaHITAPHUX HOPM LOTHHS
(Bhulto A. L., Murry R. D., Woldehiwet Z. 2012). B Hacnigok Lboro
BWHWKaE TpaBMYBaHHS BUMIHI Ta HallapyBaHHS NaTOreHHOI Mik-
poconopn (Sklyar O. 1., Shkromada O. I., Geroun I. V. &
Parashchenko, V. V., 2017).

BukopucTaHHs HOBUX [0INbHUX CUCTEM Ta [e3iHdekLis
obnapHaHHa Ta npuMilleHb 3abesnevytoTb HagiHy npodinak-
TUKY BUHWUKHEHHS! MAcTUTy Ha MonouHux cepmax (Manin A. 1.,
Manin A. 1. 2019).

KoHueHTpawis MikpoopraHiamiB y noBiTpsHOMy 6aceiHi
NPUMILLEHHS Ta CaHITapHWA CTaH Mignoru, Ha ki nexatb TBa-
PWHW Ma€e 3HAYHWI BNUB Ha 3[0POB’'S TBAPWHM Ta BUMEHI.

MpoBefgeHHs npodinakTuyHoi AesiHdekyii Ta foTpu-
MaHH$ ririeHIYHMX BUMOT NPK JOTHHI KOPIB 3HMXYE PU3NK BUHWK-
HEHHsl i pO3noBCIOKEeHHs MacTuTy no ctagy (Hussain R., Javed
M. T., Khan A. 2012).

Hacnpasai € Benuko npobreMoro BUSBIEHHS Y CTagi
kopiB 3 O3HaKaMu CyOKMiHIYHOTO MacTUTy 4Yepe3 BiACYTHICTb Y
TBApWH XapakTepHUX CUMNTOMIB. [lesiki TBapuHU MOXYTb He XBO-
piTn, ane ByTu Hociamm 36ygHuKy MacTuty (Brunner N., Groeger
S., Raposo J. C., Bruckmaier M. R., Gross J. J., 2019). Yepes ue
He MoxmBo Ha 100 % 3BiNbHUTYM CTAZO Bif XBOPUX TBapuH. Pe-
TYNAPHUIA MOHITOPUHT MOMOKA Ha BMICT COMaTUYHUX KNITUH 0-
3BOMMUTL 3anobirtn HebaxaHuM BTpaTam Ha raTyHKy MOJIoKa, a
BUKOPUCTAHHSA EKCMPEeC-TeCTy Ha MacTWUT [OMOMOXE BWSIBUTH
xBopux TBapuH y ctagi (Sklyar O. I., 2014).

Y MOMOLLi XBOPUX TBapWH MICTUTLCS BENWKA KirnbKiCTb na-
TOTEHHUX MIKpOOPraHiamis, TOMY Taka NPOAYKLis He Moxe ByTu
peanisoBaHa AN BXMBaHHS Y iy, BUpOONEHHS MOMOYHOI Mpo-
AyKUii. HesikicHe MONOKO Mae BUCOKY KUCMOTHICTb, Mikpodhriopa y
MOMOLi Y NPOLEC CBOET XMTTERIANBHOCTI PYWHYE KOPUCHI peyo-
BWHM Ta Buginse exaotokenHm (Nanka O., Shigimaga V., Paliy A.,
Sementsov V., Paliy A., 2018). Hagitb nicns TepmiuHoi 06pobku
TOKCUHU HE PYMHYIOTBCA | MOXYTb BUKNUKATU TSXKI OTPYEHHS
(Olde Riekerink R. G., Barkema H. W., Scholl D. T., Poole D. E.,
& Kelton D. F., 2010).

MoBHICTIO BUPILLATI NPOBNEMY BUHUKHEHHS MacTuTy y
KOpiB BKpaW BaXKo, Yepe3 Pi3Hi YNHHWUKM NOTO BUHWUKHEHHS. Bba-
raTo 3anexuTb Bif (hOPMyBaHHsl CaMoro CTaaa, reHeTUYHOT CXu-
NBHOCTI 10 3aXBOPIOBAHHS Ta HOPMATUBHOT TEXHIKW YTPUMAHHS
TBapUH.

Meta pocnigxeHb

MeTol0 Hawwwx gocnimkeHb Byno BCTaHOBMTK ONTMMa-
MNbHi HOPMK MIKPOKNIMATY MPU Pi3HNX CUCTEMAX BEHTUNALT TBa-
PUHHMLBKMX NPUMILLEHb ANS OTPUMAaHHS SKICHOrO MOoKa Ta 3a-
no6iraHHI0 BUHUKHEHHS Ta PO3MOBCIOMKEHHS MacTUTY.

Martepianu i meToau gocnigxeHb

JocnimxeHHs npoBoAMIMCh Ha kadpeapi Tepanii, papma-
konorii, KMiHiYHOT giarHoCcTVKM Ta XiMii CyMCbKOro HawjoHansHoro
arpapHoro yHiBepCUTETY 3riJHO 3 NNaHOM HayKOBO-4OCHIAHOI Te-
MaTuku «Po3pobka Ta yoCKOHaNEeHHs BETEPUHAPHO-CAHITapHNX
3axopiB Ans 3abesneveHHss MpodinakTuky, NikyBaHHS, nigsu-
LLIEHHS NPOAYKTUBHOCTI Ta PE3UCTEHTHOCTI TBapUH» HOMep pe-
ectpauii 0119U101389.

LocnidxeHHs napamempie Mikpoknimamy y meapuHHU-
UbKUX npuMiyeHHsaX. [iNs BUSHAYEHHS TEMNEPaTypHOro pexumy
Y KOpiBHUKaX pikCyBanu 4aHi B pisHi nopu poky, Temnepatypy Bu-
3Hayanm MakcumanbHUM pTyTHUM TepmomeTpoM, “C.

OpHnM i3 BaXNMBMX MOKA3HWKIB CaHiTAPHO-TIMiEHIYHMX
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YMOB YTpUMaHHs KopiB € Byrnekucnunii ras (CO2). Moro KoHLeHT-
paujis y noBiTpi 6yaiBenb 3HaxoAUTLCS B NPONOPLLNHIN 3anexHo-
CTi Bifl KINbKOCTI KUCHIO Ta iHLUMX rasiB. PisHi TN BEHTMAALINHNX
CUCTEM piBEHb 3ara3oBaHOCTi Ta BMICT BOSIOTM NOBITPSA NiATPUMY-
€TbCS Y AONYCTUMMX NapameTpax. BusHaveHHs KoHLEHTpaLlii BY-
rrekmcnoro rady npoeogunn 3a metogom Cy6oTiHa-Haropch-
koro. [pu Benukil ckynyeHoCTi TBAPUH Y NPUMILLEHHI, MOPYLUEHHI
PeX1My BWUAAMNEHHS THOK BinbYBaETbCH HAKOMUYEHHS Y MOBITPI
NpuMilLEHHsT Hebe3neyHoro rasy amoHiaky. PiBeHb aMoHiaky
(NHs) Bu3Hayanu exkcnpec- metogom 3 0,001 HopMansHUM po3-
unHomM H2S04 Ta iHgnkaTopom ToLumpo.

Takox npy NOPYLUEHH YMOB YTPUMaHHS TBAPWH Y NOBITPI
Bypisenb HakonuuyeTbes  cipkoeodeHb (H2S). BiH Hakonmuy-
€TbCA i3 CIPKOBMICHUX OpraHiuHUX PEYOBWH Yy TBAPWUHHMLBKMX
npuUMiLLeHHsIX. PiBeHb CIpKOBOAHIO AOCAIXKYBaM eKCrpec MeTo-
pom 3 0,001 HopmanbHUM po3unHom Moay Ta 0,001 HopmarnbHUM
PO34MHOM Kpoxmario. PiBeHb BOMoOrM B MOBITPi B KOPiBHMKAX
BUMLLA, NOPIBHAHO 3 aTMOCepHUM. CepeaHilt 3Ha4eHHs nokas-
HWK BiGHOCHOI BOMOrOCTi y NOBITPSIHOMY BaceitHi npuMiLLEeHb Mae
6yTn B Mexax 70-75 %. OaHak He 3aBXAau Liei NOKa3HMK BignoBi-
[a€ HOPMATVBHIM NMOKa3HWKaM LLO BNIMBAE Ha 3aranbHuUi CTaH
TBapWH i 30iNbLUYe piBeHb 3aXBOPHOBAHOCTI. BigHOCHY BOMOriCTb
nosiTps y OyaiBnAX AOCAimKYBanW 3 HOMOMOMOK CTATUYHOIO
ncuxpomeTtpa AsrycTa. [1ns BU3HaueHHs LUBWAKOCTi pyXy NOBITPSA
y 6ymieni  BukopucTOBYBanu Kpunbyatuit aHemomeTp ACO - 3,
HakTepianbHy 3a0pyaHEHICTb NOBITPSIHOTO GacelHy — npunagom
t0. A. KpoToBa 3a cTaHZapTHOK METOAMKOH.

[ns Bu3HauYeHHs MiKpOBHOI 3abpyaHEHOCTi MOBEPXHi
Tina kopis pobunu 3M1BK 3 BUMiHi Ta LUKIPHUX NOKPUBIB Y GiNsHL
yepesa. [MigroToBKy [OCMIAHOTO MaTepiany NPoOBOAUNIN 3@ BUMO-
ramm ICTY IDF 122C:2003 ta ACTY 1SO6887-1:2003 (Brunner
N., Groeger S., Raposo J. C., Bruckmaier M. R., & Gross, J. J.,
2019). 3aranbHy MikpobHy 3abpyaHeHicTb BusHavanu 3a TOCT
9225-84 1a ICTY ISO 15214:2007 meTogom nocisy 1 cm3 goc-
nigHoro matepiany Ha MIA 3 HaCTyNHUM KyNbTUBYBAHHSM Y Tep-
mocTaTi npu Temnepartypi 363 °C 3 ekcnosuuieto 24-48 roguH.
Hagani npoBoaunu nigpaxyHOoK KOMOHIN Ta BU3HAYanu Kinbkictb
KOMOHIEYTBOPIOKOYMX OAMHNLb B OAUHMLi 06'€My OTPUMaHOro Ma-
Tepiany (KYO/cm3) .

MikpobionoaiuHi docnidxeHHs monoka Kopie. [ocni-
[KeHHs BigibpaHnx Npob Monoka Ans BUAINEHHS Ta ideHTUdika-
Lii 36yaHmMKiB MacTUTy npoBoaunu B nabopatopii Mikpobionorii
Ha haKkynbTeTi BeTepuHapHoi MeaunumuHu Cymebkoro HAY 3a 3a-
ranbHOMPUIHATOK MeToaumko. OTpumani npobn Monoka 3 Bu-
MiHi KopiB BuCiBanu Ha cepegosuule EHAo, cuposatkosuin MIMA
3 noaasaHHam 1 % rntokoau, conbosuii MIMA, Ta ans BUAINEHHS
rpubis — Ha cepegosuie Cabypo. 3pasku KynbTuByBanu B Tep-
mocTaTi npu 37° C 48 rogux. lMicns 4boro BUAINANM YNCT KyIb-
TYpM, BU3Ha4anm ix BioXiMiuyHy aKTWBHICTb, BUAOBI OCOBIMBOCTI
3a bepmxi (Bhulto A. L., Murry R. D., & Woldehiwet Z., 2012).

PesynbTat BnacHux gocnigxeHb

[MopyLUEHHS YMOB YTPUMAHHS TBAPUH MOXE NPU3BOAUTH
[0 3HWKEHHS NPOJYKTUBHOCTI TBAPWH Ta MiABMLLEHHIO BUNAZKIB
3axBOpLOBaHb. PO3pi3HAOTL Aekinbka BUAIB BEHTURALT: Npupo-
[Ha, MexaHiyHa npunnueHa, i amiwaHoi. MNpupoaHa BEHTUNALS
npaLtoe 3a paxyHoK Pi3HOI LUIMbHOCTI 30BHILUHLOIO Ta BHYTPILL-
HbOTO NOBITPS1. [1pU MeXaHiuHin BEHTUNALT pyx noBiTps Binbysa-
€TbCS 32 JONOMOrOK BEHTUNATOPA, SIKUI NpaLoe Bif enekTpoa-
BUryHa. Cuctema npupoaHoi BEHTUNALT He CknadHa i He noTpe-
Oye BenuKUX MaTepianbHUX BUTPAT A4N15 i 06naluTyBaHHs Ta eKc-
nnyatauji. Haxanb npupogHa BEHTUNALIS Mae psg Hegonikie.
BoHa He moxe 3abesneunTi onTUMarnbHU MiKpOKIiMaT y BEnu-
KWX MPUMILLEHHSIX 3 BUCOKOK) CKYMYEHICTIO TBApWH.

Binbl gockoHanow € npumycoBa BeHTUNALiS. BoHa
3pobneHa 3 NPUMNVBHIX | BUTSHKHWX €NEKTPOBEHTUNALIHOIO 06-
napHaHHs. LLo6 peryntoatu ii poboTy 3acTOCOBYIOTH pene, sike
BMUWKAE Ta BUMWKAE BEHTUNATOPK, 3aNEXHO Big TeMnepatypu no-
BITPS1, BONTOTOCTI i 3ara30BaHOCTi B KOPiBHUMKY. B YkpaiHi yacto 6y-
BaKTb HU3bKI TEMMNEPATYpU B3UMKY, TOMY MOBITPS ike NoTpannse
3 Bynuuj nigirpiBaeTbes nepep nogaveto y dyaienio.

BniTky Tenne noBiTps BUBOAATLCS 3@ MEXi MPUMILLEHHS
32 paxyHOK BEHTUNALHOI cuctemm. Takox Hapasi LWPOKO BUKO-
PUCTOBYIOTLCS KOHAMLIOHEPM NS OXONOMXKEHHS, MigCYLLYBaHHS
MOBITPS1, OYULLEHHS | Ae3iHEKLT.

Y MOMNOYHWX rOCNoAapcTBax 3 PisHUMM CUCTEMAMM BEH-
TUnALii Oynu npoBeaeHi AOCHIMKEHHS ANS BU3HAYEHHS Napame-
TPiB MiKPOKiMaTY | NOPIBHAHHA OTPUMAHWX JaHWUX 3 HOpPMATWB-
HWMM NOKa3HWKamMu Ans yTpUMaHHs kopis (Tabn. 1).

Tabnuug 1
MikpoknimaT y KOpiBHMKY 3 pisHMW TUNamn BeHTUAsLii, M+m, n=5
IMoka3HWkK MikpoknimMaTy
Tunw o ropa Temnepatypa, | BigHOCHa EaKTepian!:Ha LUBMF"Kk.:Tb TOYKa pocy, . 5| Byrnexucnm | CipkoBozieHb,
BEHTUNALLRA poky oC BONONiCTb, % 3aT6Mpr.ﬁ;eo|-|/|“(/‘gb, pyxy “r;?(?wpﬂ, TOC AwoHiak, Mr/m a3, % T3
Hopma 8-16 70-75 70-120 0,5-1 Jlo6 Jo 20 Lo 0,25 Jlo 10
Ocits 95 72,1 60,2 1,7 59 78 0,12 6,9
SE 0,15 +1,2 *2,1 +0,06 ’ +0,40 40,003 +1,05
SE i 6.8 74,4 118,2 0,70 56 13,6 0,18 95
(El = 40,12 +1,2 453 +0,07 ’ +0,37 40,006 +0,73
c 2 Becha 10,2 72,6 81,2 0,93 56 12,2 0,19 84
40,14 +1,7 +3,05 +0,07 ’ +0,49 40,009 +0,56
Ocits 92 78,6 88,6 0,24 6.6 21,6 0,26 12,7
= & 40,22 +0,7 5,82 0,05 ' +1,07 40,004 +1,03
gE 84 83,1 145,2 0,23 25,0 0,31 13,4
S5 | dma| 02 16 +349 w00 | "2 | w07 | +0003 | 096
=& Becra 1,1 80,4 73,2 0,36 73 18,2 0,26 135
+0,27 +14 4,7 +0,06 ' *0,5 40,006 +0,96

MpUPOAHS BEHTUNALA HemocTaTHS Ans 3abe3neyeHHst
HOPMasbHOI LIMPKYNALT NOBITPS Y NPUMILLEHHSX ANs TBapWH. Sk

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety
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Liis BNAMBa€E Ha MiABULLEHHS BiJHOCHOI BonorocTi y Byaisni Bo-
ceHu Ha 6,5 %, B3umky — Ha 87,7 %, HaBecHi — Ha 7,8 %, nopie-
HSIHO 70 ByaiBenb 3 NPUMYCOBOIO BEHTUNALLE0. [pu LboMy Tem-
nepaTypHi NOKa3HWKM BigMOBIZHO A0 NOpW POKy MpnbAmM3Ho oa-
HaKoBi Y NPUMILLEHHAX 3 pisHAMK cucTeMamu BeHTUnALii. Mpu-
POOHS BEHTUNALiS J0Bpe (hyHKLIOHYE TinbKM y Tenny BiTPsHY no-
rogy. Mpu HU3bKOMY aTMOCCHEPHOMY TUCKY, NIABULLEHIN BOMOrO-
CTi, KON NOBITPS HEPYXOME BEHTUNALS NPUMILLEHb MOripLUy-
€TbCS.

Touka pocu 3HaXoaNTLCS B MexXax Hopmam 3rigHo BHTT
AIK-01.05 (ckoTapcbki NignpruemcTBa) B KOPIBHUKY 3 MEXAHIYHO
BEHTUNALLIEI0. Y NPUMILLEHHI 3 NPUPOLHOI LMPKYALIE NOBITPS
TOYKa POCY NEPEBHLLYE HOPMY 3MMOBMI Nepiog y ABa pasu. Pi-
BEHb LUKIANMBMX rasiB (amoHiaky, CIpkOBOLHIO Ta BYIMEKNCIOro
rasy) y OygiBnsix 3 NpUPOAHLOK BEHTUNALED B3MMKY NepeBu-
LLLyE HOpMY, LU0 € Hebe3neyHUM Ans 300pOB’S TBAPWH.

Y Byaisnsx 3a BifCYTHOCTI NPUMYCOBOT BEHTUNALi 36inb-
LUIYETHCA BONOTICTb NOBITPS, LU0 BNUBAE Ha TEPMOpPErynsLito Ta
0OMiH pe4oBWH B OpraHiami TBapuHu. 3BiNbLLIYETHCH KOHBEPCIS
KOpMY Ta 3MEHLLYETLCA NPUPICT XWBOI Bar Ta MOMOYHa NPoayK-
TUBHICTb KOpIB.

lMopyLUEHHS BULaNEHHs THO Ta Ceui 3 Mignoru nignoru,

NPU3BOANUTH A0 HAKOMMYEHHS MIKPOIOpK, PO3M’SIKLLEHHS 3ana-
neHHs konuTHoro pory. Cyxe NOBITPS Yy MPUMILLEHHI BUKNWKaeE
cnpary y TBapuH. Yepes Lie B KOPIBHUKY Npu MigBMLLEHHI Temne-
patypu Ha 1°C noTpibHO 3HWKYBATK BigHOCHY BOMOTICTb Ha 3 %.

Takox ayxe Noka3oBMM € piBeHb bakTepianbHOi 3abpya-
HEHOCTI MoBITPsI. Y ByaiBNsX 3 NPUMYCOBOK BEHTUNALE BiH He
nepesuLLye HopmaTuBHi. KinbkicTb MiKpoOpraHiamiB y MoBITpi
NPUMILLEHb 3 NPUPOAHBLOI BeHTUNALiE Byna Buwe Ha 21 %, no-
PIBHSIHO A0 HOPMM.

3a pesynbTaTtamu eKCepyMEHTY MOXHa 3p0BnTH BIUCHO-
BOK, L0 MPUPOLHS BEHTWNALIS € HEeQOCTaTHBOK Ans 3abesne-
YeHHs! HopManbHOT LMPKYNALii NOBITPS B NPUMILLEHHSX ANs TBa-
pVH Ta 3abe3neyeHHs ONTUMANbLHOTO MIKPOKNIMAaTy AN MOMOY-
HWX KopiB. [l0 TOro X, He MEHLL BaXmNWBOKO CKMNaaoBo Ge3neku
CaHiTapHo-TirieHiyHoro Bnarononyyus € gesiHdekuis. Ans none-
pefKeHHs! PO3MOBCIOMKEHHS 30yaHMKiB XBOPOD B cTagi Heobxi-
[HO NPOBOAMTM NPOINaKTUYHY Ta 3aKIOYHY AesiHPeKLiT npumi-
LLIeHb, BEHTUMALIMHWX KaHaniB, BEHTUNATOPIB Ta (inbTpiB.

B pesynbTati npoBegeHoro MOHITOPUHIY etionorii Cybk-
niHiyHoro mactuty B Mexax 60 % Bynu naToreHHi ctadinokoku
(S. aureus), B 25 % Bunaakis byB aranakTiilHWi CTPENTOKOK (Str.
agalactiae) Ta 15 % cknapganu BUNagkK acowinoBaHoi Mikpod-
nopw.

m S. aureus

S. agalakt

= AcollifioBaH.

Puc 6. MoHiTopuHr 36yaHWKIB CyBKMIHIYHOTO MacTuTy

B pesynbTaTi npoBeAeHOro AOCRimKEHHS Oyno gose-
[EHO, L0 iCHYE TPW OCHOBHMX rpyni 30YAHWKIB MacTuTy, ki MO-

XYTb LMPKYFOBATH TaKOX MOBITPSHOMY GaceliHi, oropofxyBanb-
HWX KOHCTPYKLiSIX Ta noBepxi Tina TBapuH. 3 Ljeto MeToo Gynu
B3ATi NPOOU 3i LLKIpK Ta BUMIHI iliHMX KopiB (Tabn.2)

Tabnuug 2
MikpoBHa 3abpyaHeHICTb LUKipu Ta BUMIHI kopis (M £ m), (n=5)
Nlakrauj MiKpoo_praHisMM (%) _
S. aureus S. agalactiae AcoujiiioBaHa
1 30+1,2 58+3,5 1541,5
2 35+1,8 54+2,0 1241,2
3 46+2,5 42419 10+1,4

OTpumaHi pe3ynbTaTi AOBOASATH, LLO Y KOpiB NepLuoi na-
KTaLji Ha BUMiHi Ta NOBEpPXHI Tina MICTUTLCS MEHLUE KOMOHIN S.
aureus, ane binble S. agalactiae. Y kopis fpyroi Ta TpeTkoi Na-
KTaLii 380pOTHBO 36iMbLLYETLCS KiMbKICTb S. aureus, Ta 3Ha4YHO
3meHLyeTbes S. agalactiae. Mpu LboMy piBeHb acoLioBaHNX Mi-
KpoopraHiamis OyB OAHAKOBWX Y TBApWH PI3HOMO Biky. 3aBasku
npoBeaeHOMY ekcriepyMeHTY Byno BCTAHOBMEHO, LU0 Mikpoopra-

Hi3MW siKi Oynn BUAiNeHi 3 Moroka KopiB, XBOPUX Ha CKpUTY ¢o-
PMY MacTUTY LIMPKYMIOOTb Y NPUMILLEHHI Ta Ha LUKipi TBAPUH.
BaxnueuMu eTanamu npodiinakTuku 3axBopioBaHb TBa-
PWH € [OTPUMAHHS CaHITapHO-TIMEHIYHUX HOPM NPU BUPOLLY-
BaHHi. 3aCTOCYBaHHS Y TBAPUHHULIBKUX NPUMILLEHHSIX MPUMYCO-
BOi BEHTUNALii Ta npoddinakTuuHoi gesiHdekyji. Ana nonepe-
[PKEHHS! BUHVKHEHHS Ta PO3MOBCIOMKEHHS MAcTUTY B CTafi Heob-
XiQHO [OTPUMYBATUCL TEXHONOIT AOTHHA, FiriEHN Ta CaHiTapHUX
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HOPM. 2. BctaHoBREHO, LU0 iCHYE TP OCHOBHUX rpynu 36yaHK-

BWCHOBKW KiB MacTuTy, Ki LMPKYMIOIOTb Y NOBITPI Ta HA NOBEPXi Tina TBa-
1. EkCnepuMeHTanbHUMM JOCHIMKEHHSIMI JOBEAEHO, WO | PUH.
3aCTOCYBaHHA NPUMYCOBOI BEHTUNALLT B NPUMILLEHHSX 4N1s TBa- 3. MikpoopraHiamu BUZiNeHi 3 Mooka XBopyX Ha cybkni-

PVH 3MeHLLYE BOMOriCTb, DakTepianbHy 3abpyaHEHICTb, PiBEHb Ci- | HIYHWUIA MACTUT KOPIB, iGEHTUYHI TUM WO BUAINEHI 3i LUKIpi TBAPUH.
PKOBOAHI0, aMOHiaKy Ta BYITIEKMCIIONO rasy.
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Improvement of milk quality for micro-climate formation on cattle farms
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to the microflora circulating indoors. Weaknesses in the design of livestock premises were also investigated. Disturbances in building
structures affect the welfare of animals. It has been proven that the use of state-of-the-art forced-air ventilation systems on livestock
farms reduces indoor moisture and gas levels.

Diseases and deaths of animals can be caused by violations of sanitary and hygiene standards and feeding and watering of
animals. Failure to comply with the disinfection rules increases the microbial contamination of the air.

Lack of adequate ventilation in the premises causes the accumulation of dangerous gases (ammonia and hydrogen sulfide),
moisture and micro-organisms in buildings. All these factors can cause respiratory, digestive and mastitis diseases in cows. In sick
animals, the increase in live weight and milk productivity is reduced. Treatment of animals is very expensive because antibiotics are
used. Antimicrobial drugs affect the quality of products. Prevention of morbidity in farms is directly related to compliance with zoo-
hygiene standards.

In livestock houses, animals spend most of their lives. The premises protect animals from adverse weather conditions. An
important indicator of hygiene requirements for the building is the microclimate. The microclimate includes: ventilation, temperature,
gas, light and microbial contamination. All indicators must be in accordance with normal animal-friendly levels.

Farms under the Animal Protection Act are required to provide them with proper care and appropriate living conditions. The
microclimate of the room is formed by many physical factors. Animals overcrowding have negative effects on indoor pollution. Poor
ventilation affects the health and weight gain of animals. Accumulation of gases, moisture and microorganisms indoors can cause
respiratory and digestive diseases in animals.

Within 60% were pathogenic staphylococci (S. aureus) as a result of monitoring the etiology of subclinical mastitis. Has made
agalactic streptococcus (Str. Agalactiae) 25% of cases. Associated microflora accounted for 5% of cases.

Key words: ventilation, microflora, livestock premises, hygienic parameters, milk quality.
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