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NOJOXKEHHHA

PO NOPAJOK ®OPMYBAHHS 35IPHUKA HAYKOBUX ITPALLb
«HAYKOBU BICHUK BETEPUHAPHOI MEJJULIUHN»

30ipHHMK HAYKOBHUX Tpallb € MepioAMYHUM BUAAHHIM 00csiroM 10—12 yMOBHO-OpYKOBaHUX apKy-
m1iB, hopmatoM A4 1 BUIaeThCA ABidi Ha pik THpaxeM 300 mpuMipHHUKIB.

Jo myOmikartii y 30ipHUKY BiIIMOBITHO IO BCTAHOBJICHUX BHUMOT NPUHMAFOTHCS CTaTTi, B SIKHMX BUCBIT-
JIFOIOTBCA PE3YNBTaTH HAYKOBUX JAOCHTIPKEHb, III0 MAlOTh HAYKOBE 1 PAKTUYHE 3Ha4eHHS Ta HOBHU3HY. CTar-
Ts1 Mae OyTH HalMcaHa YKpaiHChKOIO, POCIHCHKOI0, aHTIIIMCHKOI0, HIMELIBKOIO YH (DPAHITY3bKOI0 MOBOIO.

VY koxHOMY HOMepi MyOITiKYyIOTbCA 2—3 OIJISAOBI CTaTTi MPOBIAHKX (axiBLiB y cBOill ramysi 3 ak-
TyalbHUX MTUTaHb.

CrartTi 10 30ipHUKA TOAAOTRCS 10 1 Oepe3ns Ta 1 xoBTHA. Bummyck 30ipHHKIB iepedavacThes 10
1 nmumast Ta 1 ciyas. JlogaTkoBi BUIIYCKH 3a MaTepianaMi AEp>KaBHUX 1 MDKHAPOJHUX HAYKOBHX KOH-
(dhepentiii, ki MPpoBOAITHCS Y biolepkiBChbkOMY HaIliOHATLHOMY arpapHOMY VHIBEPCHUTETI, BUIAIOTh-
CsI IPOTATOM TPHOX MICSIIIB 3 JHS MOJadi MaTepiajiB y peaaKIlifHO-BUIABHUIHA BiIILI.

IHopsinok moganHsi pyKonucis

Pyxomucu crartei 3a mignucoM aBTOPIB, HAa MANIEPOBOMY Ta EIEKTPOHHOMY HOCISIX, 3 pEeLeH31sIMH —
BHYTPILIHBOIO 1 30BHILIHBOIO, MTOJJAIOTHCS BiAMOBIJAIEHOMY 32 BHUITYCK WICHY PEeIKOJIeTii (Ipu3Hava-
€THCS 3a PINMICHHSM PEIKOJIETIi), SKM BU3HAYA€E perieH3eHTa abo ocobmcto perieHsye crarti. CtaTTi
caipoOiTHuKiB BHAY Bi3yroTh 3aBigyBaui kadeap; cTaTTi IHOFOPOIHIX aBTOPIB CYIPOBOIKYIOTHCS
JIUCTOM BiJ] OpraHi3allii 3a minmucoM KepiBHUKA.

Penien3enT o1iHioe CTaTTIO HAa BiANOBiAHICTh BUMoraM BAK i BU3Hawae MOIMIIBHICTS 11 OmyOIiKy-
BaHHsI, 32 HEOOXITHOCTI pOOWUTh KOHKPETHI 3ayBaKCHHS IOJO0 MOKPAIIEHHS POOOTH (JIOMyCKAETHCS
pyKomnHcHa peneHsis). TepMiH peneH3yBaHHS — He Oible 7 THIB.

[Ticna BpaxyBaHHsI 3ayBaXKeHb PELEH3CHTa Ta OTPUMAaHHS MO3UTHBHOI peLieH3ii aBTOp MOJa€e CTaTTIO
BIITIOBIAAIFHOMY 3a BHITYCK, SIKHI TIepeIae BCl CTATTI 3aBiAyBady PeaaKIliifHO-BUIAaBHIYIOTO BiILTY.

VY pa3i oTpuMaHHS HETaTHBHOI perieH3ii (0e3 mpaBa J00IpaIffOBaHHs) CTATTsI 3HIMAETHCS 3 APYKY.
[Ticas HayKOBOTO pefaryBaHHS JIsl BUPABICHHS TEXHIYHUX MIOMUIIOK CTaTTs HAMIPABIISETHCS aBTOPY,
TTICIIST YOTO BUIIPABJICHHUN €ICKTPOHHUH Ta TaNepOBHiA (3 paBKaMHU PEIaKTopa) BapiaHTH CTATTi TIOBE-
pPTarOTHCS BiAMOBIJAIBHOMY 3a BHITYCK Ha ITOBTOPHE pearyBaHHS, 1 JIWIIE ITCIS IbOTO PEIAKTOP Bif-
Jla€ CTAaTTIO Ha BEPCTKY y ApyKapHio. CTaTTi iHOropoIHiX aBTOPIB TEXHIYHO ONPAaLbOBYIOTHCS TEXHIU-
HUM PEIAKTOPOM.

Opurinan-makeT 30ipHUKa B 000B’SI3KOBOMY MOPSIIKY HiAIMHCYETHCS aBTOPOM, a CTAaTTi iHOTOPOI-
HiX aBTOPIB — BiNOBiJaJIbHAM 32 BUITYCK.

J103Bin 10 APYKY HaJa€ BUEHA palia YHIBEPCUTETY.

Bumoru 10 odopmieHns crarei

3a BuMoramu 710 (paxoBHUX BUIAHB CTATTi, IO TOJJAIOTHCS, IOBUHHI MaTH HACTYITHI €IEMEHTH B Ta-
Kilf TOCITiJOBHOCTI:
YIK.
. [IpizBuine aBTopa, iHiMiaTH, HAYKOBHU CTYIiHB, Miclie po0OOTH, e-mail.
. HazBa cratri.
. AHOTaIIisA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KittouoBi cioBa ykpaiHCHKOIO MOBOIO.
. [locranoBka npodIeMu.
. AHaJi3 OCTaHHIX TOCIIHKEHB 1 IMyOTiKaIii.
. Merta mocmimxeHHsl.
. Marepian i METOIMKa JTOCITiHKCHHSL.
10. OcHOBHI pe3yJIBTaTH JOCTiHKCHHS.
11. BucHoBKH.
12. Crmcoxk mitepatyp (He crapime 10 pokiB Ta He MeHILe 3 [Kepesl aBTOPIB JAJIEKOT0 3apyOixoKs).
13. Crmcok mitepatypu Jatuaurieio references.
Jlst 11h0T0 HEOOX1THO 3alTH HA CalT TpaHCmiTeparii www.translit.ru i aBToMaTHIHO MTepeKIacTH
CIHMCOK JIiTepaTypH, HaBeleHUH y MyHKTi 12.

O 001Nk W~



Haykosuit Bicauk Berepunapuoi meantinam, 2’2016

3pazok:

Jasumiok T.B. Po3BUTOK OyXraiarepchKoro 00Ky JIIOJCEKOTO KaIliTaly: Teopist 1 METO0JIOTIs: MOHOTpadis
/ T.B. Hasuarok. — XKXutomup: KTV, 2011. — 508 c.

Davydjuk T.V. Rozvytok buhgalters'’kogo obliku ljuds'kogo kapitalu: teorija i metodologija: monografija /
T.V. Davydjuk. — Zhytomyr: ZhDTU, 2011. — 508 s.

14. Anoraris pocilickkoro MOBO (10 600 3HaKiB) Ma€ BKIIOYATH HA3BY CTATTi, MPI3BUIIIE, iHiIlia-
JIA aBTOPa, KIIFOUOBI CJIOBA.

15. AHoTaris aHrmHCEKOI0 MOBOKO — 2 cropinku (5000 3HakiB), Ha3Ba CTaTTi, MPI3BHIIE, HIIATH
aBTOPA, KJIFOYOBI CIIOBA — 3 000B’ I3KOBUM IPEICTABICHHIM ii MOBOIO OPHUTIHAY Ta 3a3HAYCHHSM IIpi-
3BHIIIA, TOCATH Ta MANKUCY (QaxiBIsl, sIKMH BIAMOBIJA€E 3a SKICTh MepeKyiaay. AHOTAIs y BapTiCTh ITy-
Omikarii cTaTTi HE BXOAHTb.

16. HasiBHiCcTB peniensii 1okTopa HayK 000B’A3K0OBa.

OO0csT cTarTi cTaHOBUTH 6—8 cTOpiHOK. TekcT cTaTTi HabupaeThes B pemakTopi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, uepe3 1,5 inTepBanu koM 'totepHoro Habopy. Koxkna ctopi-
HKa JPYKYETLCS Ha OMHOMY OoIIi cTaHAapTHOro apkyma (210x297 mmM, dopmat A4); mipu 11boMy JTiBe
nosie — 30 mm, nipaBe — 10 MM, BepxHe 1 HIKHE — 20 MM.

IMPI3BUILLIE ABTOPA TA IHILIAJIM, 3ATOJIOBOK CTATTI, CIIMCOK JITEPATYPHU - 3
BenuKoi jiTepu. 1lpi3Buire aBTopa, iHiianm, HOro HaAyKOBUH CTYITIHB Ta e-mail 3a3Ha4aroThCS Tepen
3aroJOBKOM CTaTTi. ABTOPH BKa3yIOTh IOBHY Ha3BY HABUAIBHOTO 3aKJaly UM YCTAHOBH, JIe¢ BOHHU
MpaLoTh (JIUB. 3pa30K).

3pa3ok:
YK 619:616-036(075.8)

JIMTBHUH B.II., 1-p BeT. Hayk
Hayionanenuii ynisepcumem 6iopecypcie i npupodokopucmyeanus Yepainu

JTEKAETOHIN Y BETEPUHAPHIN TPAKTHIII

Buxopucrana mitepaTypa MOJacThCS B KiHIT CTATTI Y MOPSAKY 3raayBaHHS KEPEN Y TEKCTI 3a ix
HACKPi3HOIO HyMEPAII€IO 1 3a3HAYCHHSAM Y TEKCTI MOCHIaHb y KBaApaTHUX AyXKkax. biomiorpadiaaunii
ciucok opopmisierses 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIpi3BHINA B TEKCTI IMTOAAIOTHCS MOBOIO OPHUTIHAITY.

Tabnuui matote OyTH HaOpani y nporpami Microsoft Word abo MS Excel; mpudt — Times New
Roman Cyr, 12 pt; mmpuna — He O6inbmie 14 cm; moBHe 0OpamIIeHHS; BUKIIOYKA TI0 IEHTPY; MaJleHb-
KHMHU JliTepamu. 3pa3ok oopMIIeHHs TaOIHLIi:

Tabmuns 1 — Buxin Ta 30epeskenns Teast Bix 100 xopiB y rocnogaperBax KuniBebkoi od1acti 3a 2003-2008 poku

Pik 36epexeno et Bix 100 kopis, % 3arunyno, % roi. Buninena natorenna mikpodiopa

E.coli—13
2007 67 2863 (1,3 %) Str. lanceolatus — 4
S.dublin — 3
E.coli—6
2008 62 2092 (1,1 %) Str.lanceolatus — 2
S.dublin — 4

@dopmynu noBuHHI OyTH HammcaHi y nporpami Equation Editor 3.0 (ueif pegakrop € BHyTpilIHIM
peaakTopoM popmyi y Microsoft Word); 3MiHHI MaTeMaTHUYHI BEJIUYUHH B TEKCTi BIAMOBIAHO 110 (o-
PMyJ HaOUPaIOTHCS KYPCUBOM.

Pucynku (miarpamu, GoTo, MamiOHKH) BUKOHYIOTH Yy penaktopi Microsoft Word 3a momomoroio
¢dyakmii «CTBOPUTH PUCYHOK» B YOPHO-OUTOMY BapianTi. BiH Mae OyTu po3TamioBaHUil 1O IIEHTPY,
mupHrHa — He Oibine 14 cM, 6e3 00TiKaHHS TEKCTOM. Y BHIQJKY CKIaIHUX KPECJIEHb iX CIIiJ BUKOHY-
Batn y penakropi Corel Draw Bepcii He HIbk4Ye 5.0, 32 yMOBH, 110 TEKCTOB1 BKpaIlJICHHS BUKOHAHI Ta-
paityporo Times New Roman Cyr i po3mipom 14 mynkris. @otorpadii MaioTs OyTH 4OpHO-0iTMMHU B
okpeMoMmy (aiiai «Poro». Y caMoMy 3k TEKCTI BKa3yeThes Mictie 1 poTorpadiii. Hassa pucyHka 4du
dhoTorpadii po3MIIIyeThCS g HUMH 1 HaOMpaeThes MpudTOM 12, )KUPHUMH MAICHBKUMH JIiITEpaMH,
yCi MiAPUCYHKOBI MOSCHEHHS — CBITINM IIPUPTOM.

I'padixu Bukonyrotbes y mporpami MS Excel, sk 1 pucyHKH.

Tabnuwi, pucyHkH, rpadiky, GopMyIH HOMIIIAIOTHCS MIiCIs MTOCHIAHHS Ha HUX Y TEKCTi.

CrartTi, M0 HE BiAMOBIAAIOTH HABEICHUM BUMOTaM OyAyTh BiIXHIEHI O€3 TOBEPHEHHSI aBTOPY.
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AKYIHIEPCTBO, I'THEKOJIOI'TA
TA BIOTEXHOJIOI'IA BL/ITBOPEHHA

YK 19:618.11:611.651.1:591.147.83:636.2

BABAHbBD O. A., TAITYEHKO 1. B., BEJIBBIBEIIb M. B.,
JIOTOI_[BKI/Iﬁ B. B., xannuaatu BeT. HAyK
binoyepxiscoruii Hayionanvuuil azpapHutl yHieepcumem
babanalex @ukr.net

TFCTOCTPYKTYPA A€YHHUKIB PI3BHUX
PO3MIPIB BI/I KOPIB 3A AHA®POIU3I1I

BucBitiieHo qaHi 1110710 TiCTOJIOTIYMX 3MiH B Pi3HHUX 32 PO3MIpOM s€YHUKAX, BiiOpaHuXx Bix KopiB 3a anappoausii. [Ipo-
BE/ICHUMH TiCTOJOTIYHHMH JOCHI[DKSHHSIMU OyJI0 BCTAHOBIEHO MOP(OQYHKIIOHANBHI 3MiHH B KipKOBIii Ta MO3KOBiil pedo-
BUHI TOHAJ, TIOPYIICHHS (OIKYJIOreHe3y B S€YHUKAX HA PI3HUX HOTO CTaisx: 3piJKa HA PiBHI NPUMOPAIABHUX 1 IIEPBUH-
HUX (OJIKYIIB Ta HaifyacTime — BTOPUHHUX (BE3UKYJSIPHHX) (oitikymiB. Byio moBexeHo, mo 3MeHIIEHHS pO3MipiB I€UHUKIB
OB’ S[3aHO 3 MOPYIICHHSIM PO3BUTKY (DOJIKYIIB IXHIX CTPYKTYPHHX €JIEeMEHTIB (IedopMaris) Ta po3siajaMi MeXaHi3MiB JII0-
TeoreHesy, Ipo L0 CBIAYUTH HAsIBHICTh aTPETHYHMX JKOBTHX TUI Y KipKOBiif pe4oBHHI TOHA.

KurouoBi ciioBa: sieqHUKH, TICTOCTPYKTYpa, CTaTeBUN LUK, (OJIKYIIH, )KOBTI Tija.

IMocTtanoBka npodJemu. Bizomo, mo y 3B’s3Ky 3 QOIiKyJI0- i JI0TeoreHe3oM Gopma, po3MipH i
KOHCHCTEHIIISI IETHUKIB 3MiHIOIOTECS, TIOBEPXHSA IX i Yac pO3BUTKY (OJIIKYIIIB cTae ropOKyBaToIo, a
KOHCHUCTEHLsl — O11b1I Tpy>kHOIO [1-3]. PO3BHTOK 5KOBTOTO Tijla TAKOX CYHNPOBOIKYETHCS 301IbIIECH-
HSIM PO3MIipiB FOHAJ, iX MPYXKHOCTI Ta 3MiHOI0 Qopmu [4], ogHak 3a aHadpoau3ii cocTepiraeTbes ra-
JIbMYBaHHSI BHYTPIIIHbOSEYHUKOBUX IMporieciB. Bimomo, 1o aHadpoausis — 1ie BiJACYTHICTh CTATEBOI
HUKJIIYHOCTI, SIKa € HACIIAKOM po3JIaaiB (POJiKYJI0- 1 JJFOTEOrCHE3y B SIEUHUKAX Ta BUHUKAE Y PE3yib-
TaTi TIHEKOJIOTIYHUX XBOPOO [4—6].

AmHaJji3 ocTaHHIX JocaiTKeHb i myOaikamiii. Jleski aBropu [ 1, 4—6] 3aliManvicsi BABYUSHHSIM CTPY-
KTyp SI€YHHKIB y KOPIiB Ha TiCTOJIOTIYHOMY PiBHI 3a Pi3HHX MaToJorid (rinoQyHKUis, NepCUCTEHTHE
JKOBTE T1JI0, KicTa si€uHUKiB). BuBueHi Mop(odyHKI[IOHAIBHI 3MiHH, SAKI BiAOYBAIOTHCSA y SE€UHUKAX
KOPIB TiJ i€0 Pi3HUX TOPMOHATBHUX Mpernaparis [2, 3, 7]. Aje, HEJOCTaTHHO BUBYCHHUM 3JIUIIAETh-
¢l muTaHHA MOPGODYHKIIIOHATLHUX 3MiH y S€YHUKAX KOPIB 3a aHahpoAM3il, MPUUUHAMH SKOI MOKYTh
OyTH YHCIICHH] 30BHIILIHI 1 BHYTpilIHI (akTopu (HENOBHOLIHHA TOIBIIA, HOPYIICHHS MapaMeTpiB MiK-
po- 1 MakpoKJimary, [isi TEXHOTEHHUX CTPECOpiB, BUCOKHUH PIBEHb MPOAYKTUBHOCTi, HEAOCTATHICTD
iHcousImii Tommo) [3-6]. OgHak, OCHOBHUM MATOTEHETUIHNM MEXaHI3MOM € PO3JIaad HeHporyMopab-
HUX 3B'SI3KiB TiMOTaIaMoO-TimogizapHO-SI€YHUKOBO-MAaTKOBOI CUCTEMH PETYJIsLii BiATBOPHOI (YyHKIIT
[1, 2, 7]. Tomy, BuB4eHHSI MOP(POPYHKIIOHATEHUX 3MiH y SIEYHUKAX KOPIB 3a aHa(Qpoau3ii € akTyasb-
HUM.

3a MeTy poboTH MU 00paJli BUBYHTH TiCTOCTPYKTYPY SEUYHUKIB KOPIiB 3a aHAGPOIU3ii, BPaXOBYIO-
9H PO3MipH TOHA,.

Marepiaj i MeToauka AocaigKeHHst. MaTepianoM Ui TOCHIPKeHHS OyJU S€YHUKH Bia 9-TH 3a-
outux KopiB, 110 Hanexkaau CBK arpogipma “Ilepemora‘ Karapiuiskoro paiiony Kuiechkol o0macTi.
KopiB BuOpakoByBanu uepe3 JoBroTpuBany aHadpoausito. [licnsa 3ab6oro kopiB BigOupanu sS€YHUKH 1
MPOBOAMIH 1X MOpdoMeTpito (TOBXKKHA, HUPHHA 1 TOBIIKHA). [ IbOro BUKOPHCTOBYBAJM CIiellia-
JBHY TUIACTUHY po3rpadiieHy Ha KBaapaTH po3MipoM 5X5 MM. BimiOpaHi S€YHHKW PO3MUTHIN HA TPH
IPYIH, 3aJI€KHO BiJ iX po3mipiB. Jo mepiioi rpynu BiAHECIH SE€YHUKHM BUIOBKEHO-0BaJIbHOI (hOpMH,
JIOBKUHOKO Bix 3 110 3,5 cM; 10 Apyroi — S€YHUKH OBATbHOI (POpPMH, JOBXKHUHOIO Bifg 2 10 3 cM; i 10
TPEThOI TPYITH — SIEYHUKU OKPYTIIO-OBaJIbHOT POPMH, JOBKHHOKO MEHIIIE 2 CM.

JI7s TICTONOTIYHOTO MOCTIKCHHS BiAOUpanu pparMeHTH SE€YHUKIB y CEpEeNHIM YacTHHI TO-
BIIMHOIO 0 5 MM Yy IUIOMIMHI BiJ KPUBH3HHU A0 BOpiT. Martepian ¢ikcyBanu y 10 % po3uuni

© BaGaus O. A., [Tanuenxo 1. B., Beab6isens M. B., Joroubkuii B. B., 2016.
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HelTpanpHOTO (hOopMasiHy, 3HEBOTHIOBAIM CIHPTAMH 3pOCTa0d0i KOHIICHTpAIi 1 3aKI09and y
nenoinuH. lemoinumHoBi 3pi3u ToBmMEHOW 10—12 MKM oJiepKyBaH 3a JOIMOMOTOI CAHHOTO MiK-
poroma, ¢papOyBaiu X reMaTOKCHIIHOM Ta €03WHOM 1 3a metoaoMm Ban ['izon. IIpemapaTtu Bu-
BYAJIHM 33 JOIOMOTOI OIHOKYJISIPHOTO CBITJIIOBOTO Mikpockona (bionam) 31 30inmbmenusm 10x10 i
10x20, a gororpadyBanHs BUKoHyBanu nudpoBoio porokameporo pipmu Olympus 3 mikpodo-
TOHACAJIKOIO.

OCHOBHI pe3yJbTaTH I0CJiAKeHHsA. [ICTOTOTIYHE MOCTIHKCHHS S€IYHUKIB 1-1 TpynH MmoKa-
3aJ10, 110 330BHI BOHU MOKPHUTI OJHOIIAPOBHUM IIJIOCKHUM CIITEIIEM (ME30TEIIEM), I SKUM PO3-
TamoBaHa OinkoBa o0ojoHKa. Bona moOyaoBaHa i3 BOJOKHUCTOI CIIONYYHOI TKAHUHH. Y BEpX-
HiX Iapax O1JIKOBOi 000JIOHKH BOJIOKHA 1 KJIITHHHM OPI€HTOBaHI B3J0BXK OBajly sSI€YHHKA, a BHYT-
pIITHI Mapu MaOTh IUPKYISAPHY OpieHTAIlif0 1 0€3 J4iTKOT MEXi MepexoasiTh y KipKOBY pEUOBH-
Hy. Ilin 6inkoBOrO 00OJOHKOIO pO3TallOBaHA KipKOBa pEUOBMHA SIEUHHKA, KA MMOOyIOBaHA Te-
PEBaXHO 13 KOJIATGHOBUX BOJOKOH 1 KIITHH CTPOMHU. SIK BOJOKHA, TaK i KIITHHH MalwTh Pi3HO-
MaHITHY opieHTamito (puc. 1).

Y KipKOBiif pe4OBHHI MiJl O1TKOBOIO 00OJIOHKOI TOOJAWHOKO a00 IpyrnaMu po3TalllOBYOThCS Tep-
BUHHI (QOMNIKYNH, Y HEHTP1 AKUX 3HAXOJUTHCS OOLMT, OTOYCHUI OAHUM IIapoM (OIIKYJIIpHUX KITITHH,
sIKI MalOTh OBaJIbHI si/ipa 1 3HAYHMM 00'€M CBITJIOl IUTOILUIa3MK. Y Mipy BifgajacHHsS QOJIiKyIIiB Big Oi-
JIKOBOT 000JIOHKH 1X PO3MIpH 301JIBIIYIOTHCS, BOJHOYAC 13 301JIBIIICHHIM 00IUTa (pHC. 2).

Puc. 1. BynoBa sieuHnka Ha po3pisi. Puc. 2. Ileppunnuii ¢oaikys nix 6inkosoro
Bau I'izos. 36. 10x10 ofoJioHKo0. Ban I'izon. 36. 10x10

B okxpemux MICIfX sS€UHMKA HA MICIIl TTEPBUHHUX (DOIKYIIIB BUSBIISIOTHCS ITOOIWHOKI OKPYTIIOT
(hopMH TIOPOKHUHH, PO3MIpP SKUX OLIBII HK BABIUi MepeBuUILye nepBuHHI (oikynu. Li nopoxHrHI
YTBOPEHI BHI0O3MIHEHUMH (ONIKYISIPHUMHU KIITHHAMH, SKi HaraayioThb COOOI0 IUIOCKUH emiTemi, 1
PO3TAlIOBYIOThCSA B OAMH a00 /Ba pAau. Y TaKMX MOPOKHUHAX OOLMUTH BIJICYTHI, ajie MiCTATHCS MOO-
JTUHOKI PI3HUX pO3MipiB OKCH(IIBbHI KyJIbKH (puc. 3). Taki yTBOpeHHS 3aCBiA4YyIOTh, IO HABITH Ha
eTarli PO3BUTKY MEPBHHHUX (ONIKYIIB Y HUX MOXYTb NMPOXOAWUTH ACCTPYKTHUBHI MpPOLECU 3 pyHHY-
BaHHSIM OOITUTA Ta BHIO3MIHCHHIM (DOTIKYISAPHUX KITITHH.

[TepBuHHI GOJIKYIN Yy Mipy PO3BUTKY 30UTBITYIOTECS y po3Mipax. Qomuth B Takux (HOTIKyIax Ta-
KOXX 3HAQYHO 301NBIIYIOTBCS, OCOOJMBO 32 paxyHOK 301JbIICHHA 00'€My LHUTOMJIA3MH, 1 BOHH YiTKO
BIIIISIOTHCS Bi (POTIKYISIPHUX KITITHH TPO30POI0 000IOHKOIO.

Anpa GonikyISIpHUX KITITHH Ha0yBalOTh Kpyriol a0o oBajibHOI (opMHU 1 TX 0TOUy€E 3HAUYHUI 00'eM
cBITJIOT MTOIIa3MU. Taki KIIITHHN PO3TALIOBYIOTHCS Y KiIbKa PAIIB.

I3 30inbIIEHHSM pO3MipiB, MEPBUHHI (OJIKYIHN MOCTYIIOBO MEPEMIIIAIOTHCS B HAPSMKY MO3KOBOI
PCUYOBUHH si€UHUKA. MK (OJIKYIIPHUMH KIITHHAMU MOYMHAE (POPMYBATUCH CIIOYATKY IIIIMHOIIOMI-
OHa, a MoTiM OKpyrJoi GOpMHU MOPOKHUHA, 3aMOBHEHA PiAWHOI0. TaKuM YMHOM MEPBUHHUE (HOTiKYyI
MIOCTYTIOBO MEPETBOPIOETHCS Y BTOPUHHUI (pHC. 4).

Yacto BropuHHI (oJiKyIH HaOyBalOTh HEMPABHILHOI BHIOBXKEHOI ab0 rpymronomioHoi Gopmu.
Hagkosio BTOpmHHOTO (hoJiKyja MOYWHAOTH (HOPMYBATHCh BHYTPIITHS 1 30BHIIIHS TeKa 13 KIITHH
CHOJTYYHOTKAaHUHHOTO MTOXO/)KEHHS.



Haykosuit Bicauk Berepunapuoi meantinam, 2’2016

Ha Mexi 3 MO3KOBOIO PEYOBHHOKO BHSBIISIFOTHCS TIOOJMHOKI (ONIKYIH 3 TIOPOKHUHOIO 2—3 MM B
niamerpi. DomikyaspHa piIuHa B HUX OAHOPiAHA, ane 3MiH 3a3Hae Qonikyisapauil map. OonikynsapHi
KIITHHU B TakuX (OJIKyJdax po3TamioBaHi B 3—5 psiB, a y QONIKYJSPHIM pifuHi, sSKa TPUIISATAE JIO
(GONKYNAPHUX KITITHH, CIIOCTEPIraloThes APIOHI KyIbKU cekpery. HaBkono 30HU (QONKYISIPHUX KITi-
TuH y 20-25 psiniB po3TaioBaHi KIITUHH BHYTPIIIHBOI T€KU. BiAbLIICTh IMX KIITUH MalOTh OBaJbHI
a0o 37erka BUJOBXKEHI A1pa, OTOYEHI CBITJIOI0 HUTOILUIA3MOI0. 30BHIIIHIO TEKY (OJIKYIIiB yTBOPIOIOTH
KIITHHU 3 BUJOBXCHUMH SIPAMHU, MK SKAMH pO3TalllOBaHi KOJAareHOBI BOJOKHA. 3OBHIIIHSA TEKa
MPOHM3aHa CYIMHAMH JPIOHOTO Kamiopy.

Puc. 3. Bugo3minenunii nepBuHHUIN (ostiky.1 Puc. 4. Be3uxkyaspHuii ¢poaiky.
Y KipKoBiii pe4oBHHI I€YHHKA. rpymonoaionoi ¢gopmu. Bau 'izon.
Bau I'izon. 36. 10x10 36. 10x20

B oxpeMux BTOprHHUX (omiKynax (OTMKYISPHI KIITHHA pa3oM 3 0a3ajbHOI0 MEMOpaHOI0 Bijlo-
KPEMITIOIOThCS BiJl KIIITHH BHYTPIIIIHROT TEKH 1 BUTIOBHIOIOTH MPOCBIT (pHUC. 5).

Oxpim ¢omiKy B, Y KIpKOBii peUOBHHI sIEYHHKA PO3TAIIOBAaHI JKOBTI Tijla Ha Pi3HUX CTadifX 3BO-
POTHOTO PO3BUTKY (pHC. 6).

Puc. 5. BinokpemieHHs ¢oJiikyasipHux Puc. 6. ATpeTn4He :k0BTe TiJIO IEYHUKA.
KJITHH Y Be3UKYJISIPHOMY ()OJTiKYIi. Ban I'izon. 36. 10x20
Ban IN'izon. 36. 10x20

JKoBTi Tijla MarOTh pi3HI PO3MIPH 1 YacTilie OyBatOTh BUIOBKEHOI (GOpMH, IX OCHOBY CTAHOBIISITH 3a-
JMIIKA (QOIIKYISPHUX KIITHH, KIIITHHN BHYTPIIIHBOI 1 30BHILIHBOT TEKH, MiXK SKAUMU PO3TAallIOBaHi 3BUBH-
CTi KOJIareHOBI BOJIOKHA, OPIEHTOBAHI JI0 CEPEIMHU KOBTOTO Tijia. MO3KOBa pPeYOBHUHA SIETHUKA TIPEJICTaB-
JICHA CITKOIO KPOBOHOCHHX CY/IMH PI3HOTO KaTiOpy (iaMeTpa), po3TalloBaHo Y CTPOMI OpraHa.

B seunukax apyroi rpynu 6ikoBa 000JI0HKA 1 HOKPUBHUH emiTeNnil 3a CBO€0 OyI0BOIO HE Bipi3-
HSIIOTBCS BiJ] TAKUX Nepiioi rpynu (puc. 7).
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[1ig 6inK0BOIO0 00OJIOHKOIO PO3TALIOBYIOTHCS IEPBUHHI (DONIKYIIH, ajie y el0 MEHIUiNH KiTbKOCTI.
BusBnstoTbesl TOOIUHOKI MTepBUHHI GoTiKynu. Ha Hamry AyMKy 1€, O4eBHIHO, 3B'SI3aHO 3 aTpe3i€ro
MEPBUHHUX (POMIKYIMiB, PO IO CBITYUTH HASBHICTH JKOBTHUX TiJl HEBEIUKUX PO3MIpiB Y BEpXHiX MIa-
pax KipKkoBOi peUYOBHHH.

Jesiki mepBUHHI (OJIIKYIH HaOyBalOTh BUAOBKEHOI IPyIIONOAI0HOT (hOpMH, 1 OKpPEeMi 13 HUX Iepe-
TBOPIOIOTHCS Y BTOPHHHI, 3 ()OPMyBaHHSM ITOPOXXHHHHU, 3aIIOBHEHOI piauHO0. HaBkoso takoro ¢oi-
KyJia CIocTepiraeTscs JoOpe po3BUHEH] BHYTPIIIHS 1 30BHIIIHS TEKa.

CroctepiratoTbcsi BTOpHHHI (OJIKYIH 3 MOPOXHKUHOWO 1,5-2 MM B AiameTpi. B onHux i3 HUX cek-
peT ofHOPIIHUI 1 QONIKYISAPHI KIITHHHA PO3TaIIoBaHi y 8—9 psiB, ane Oiist BHYTPIIIHBOTO MIapy ¢Go-
TIKYJSPHUX KITITHH 3'ABISIETHCS HEBEIHMKA KiJIBKICTh OKCU(IIBHUX KYJIBOK OLIKOBOTO TIOXOKECHHSI.

B inmux ¢omikynax, Takoro ’x po3Mipy, B CEKpEeTi CHOCTEPITaeThCsl BEMKA KiIBKICTh OKCHU(LTB-

Puc. 7. Ileppunnuii ¢oaiky nig 0inkosoro Puc. 8. Oxcndiabhi kyJabkn y omikynsipHii
o0os10HK010. Ban ['i30H. pinuni. Ban I'izon.
36. 10x10 36. 10x20

®dontikyIapHUi map B TaKuX (GOJIKyIax BUTOHYYEThCS. B okpemux minsHkax (HONIKyIISpHI KIIITH-
HU pO3TalIOBYIOThCA y 2-3 psinu. Ha Hamy aymKy, 1ie MOke CBIAYMTH PO PO3BUTOK MPOLECiB aTpe3ii
BE3UKYJSIPHUX (OIIIKYIIiB.

TakuM 9HHOM, ¥ JOCIIHKYBAHHUX SIEUHUKAX BIAMIYA€ThCA aTpe3is (OMKYIIB HA PI3HUX CTATIAX iX
PO3BHUTKY: IEPBUHHUX Ta BTOPMHHUX. Ha Mmicii Takux (ojikyiiB (popMyIHOThCsS BHIOBKEHOI (HopMu
aTpETHYHI OBTI Tija.

V s€edHrKaX KOPIB BiTHECEHUX J0 TPETHOI IPYIH TaKOX BHSIBILIIOTHECS (POJIIKYIIH Ha PI3HUX CTali-
SIX PO3BHUTKY: NIEPBUHHI Ta BTOPUHHI (pUC. 9). Anie O1IbIINX 3MiH 3a3HAIOTH BTOPUHHI (OITIKYIIH.

VY okpeMux Be3UKYJSpHUX (QomiKynax (GONiKyISIpHUHN MIap BiAAUIIETHCS BiJl KIITHH BHYTPIIIHBOI
TEKH, YTBOPIOE MHOKMHHI CKJIaJKH, SKi BUIIOBHIOIOTH MPOCBIT ortikyna (puc. 10).

Puc. 9. Ilepunni doaikynn y kipkosiii peuoBuHi Puc. 10. Bimmapysanns ¢otiky-1sipHOI0 I1apy y Be3UKY-
sieyHuKa. I'emaTokcuiin Ta eo3u. 36. 10x10 Jsipaomy (ouiky.i. I'ematoxcuiin Ta eo3us. 36. 10x20
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Cnocrepiratotbes 1edopMoBani (GotikyIu, 1 Taki, IPOCBIT SKUX MOBHICTIO 3aTIOBHEHUH (OTIKYIISI-
pHUMH KniTuHaMu (puc. 11).

3piaKa 3yCTpidaroThest GOMIKYIH B IKHX PyHHYBaHHIO MiINAOThCs QONIKYISpHUIA miap, a Goiky-
JSIPHI KIITHHU HEKPOTU3YIOTHCS, BIIUISIOTHCS BiJl QONIKYISIPHOTO APy 1 JOMIIMYIOTHCS A0 (OIIKY-
JSIpHOI PiMHH, TOOTO 3a3HAIOTH MIMOOKUX AECTPYKTHBHUX 3MiH (pHc. 12).

Py s

s ¢ 1
BBty A

Puc. 11. ledopmoBannii ¢poaiky. 3 ponikyisipHuMHu Puc. 12. ledopmoBanmii oriky.. 3a6apBiaenns
Kiaitunamu. I'emaTokcwtin Ta eo3un. 36. 10x20 reMaTOKCHJIiHOM Ta eo3uHoM. 30. 10x20

YV BepxHiX IMmapax KipkoBoi peUOBHHHU PO3TAlllOBaHa 3HAYHA KUIbKICTh aTPETUYHUX KOBTUX TN pi-
3HUX PO3MIpPIB OKPYTII0T 200 BUIOBKEHOI (POPMH.

Mo3koBa pedyoBHHA TaKUX SI€YHUKIB 3aliMae HEBEJIWKY IUIOLLY, MOPIBHSHO 13 IUIOMICIO 3pi3y, 1
MpeJcTaBlIeHa CITKO CyJIMH PI3HOTO KalliOpy, pO30CePEeKEHOI0 B CTPOMI OpraHa.

BucHoBku. 1. Anadgpoausis y kopiB Oyiia 3yMOBIIEHa MOPYIICHHAM (OIIKYJIOTeHe3y Ha Pi3HUX
Horo crazisx: 3pigka Ha piBHI NMEpBUHHHUX (OJIKYIIB Ta HaHYacTile — BTOPUHHUX (BE3UKYJISPHUX)
¢omikymis.

2. 3MeHIIIEHHS PO3MIPIiB SEYHUKIB ITOB’3aHO 3 MOPYIICHHIM PETYJISIii (QOIIKyIOreHe3y.

3. HezanexHo BiJ po3MipiB SIEYHUKIB Y HUX BHSIBISIOTHCS (OJIKYIM HA Pi3HUX CTalifX PO3BUTKY
(TIepBUHHI, BTOPHHHI), aJie MOJaJIbIIHNIA PO3BUTOK 1X TPHITUHSIETHCSL.

B monaneiomMy miiaHy€eThCsi BABUMTH MPOIEcH aTpesii (HoIiKkyIiB y s€dHrKax KopiB (dacy ii moya-
TKY 1 3aKIHYCHHSI Ta XapaKTEPUCTHKH).
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I'mcrocTpykTypa AMYHMKOB PA3JIMYHBIX Pa3MepoOB OT KOPOB NpH aHadpoau3nu

A. A. Babanb, U. B. [lanuenko, H. B. Beib6osen, B. B. Jloronknii

[IpencrasieHpl TaHHBIE O TUCTOJIOTMYCCKUX U3MECHEHHSX B PA3JIMYHBIX [0 Pa3Mepy SIMYHUKAX, 0OTOOPaHHBIX OT KOPOB 32
anadppoau3uu. IIpoBeJeHHBIMU THCTOIOTHYECKUMH HCCIICOBAHUSIMU OBUIO YCTAaHOBICHO MOP(HOGYHKIHOHATIBHBIE H3MEHe-
HUSI B KOPKOBOM M MO3rOBOM BELIECTBE IOHAM, HapylieHnue (OILIMKYJIOreHe3a B SUYHUKAX Ha Pa3IMYHBIX €ro CTaJHsAX: U3-
penka Ha ypoBHE MPUMOPIHAIBHBIX U HEPBUYHBIX (DOJUTUKYIIOB H Yallle BCEr0 — BTOPUYHBIX (BE3UKYISIPHBIX) (OJUTUKYIIOB.
Bouto noxa3aHo, 4TO yMEHBIIEHHE Pa3MEpPOB SMUHHKOB CBA3aHO C HApYIIECHHEM Pa3BHTUS (DOJUIMKYJIOB MX CTPYKTYPHBIX
3JIEMEHTOB (HedopManusi) U paccTpoiicTBAMH MEXaHH3MOB JIFOTCOTCHE3a, O YeM CBUACTEILCTBYET HAIMYHC aTPETUYCCKUX
JKEJITHIX T€J1 B KOPKOBOM BEIIECTBE TOHA/I.

KiwueBsble ¢j10Ba: SHYHAKH, THCTOCTPYKTYPA, OJIOBOU UK, (DOJUIMKYIIBI, JKENTHIC TEJa.

Histological structure of the ovaries of different sizes from cows at anafrodizii

A. Baban, 1. Papchenko, N. Velbovets, V. Lototskii

Histological examination of the ovaries of group 1 showed that outside they are covered with a single layer of squamous
epithelium (mesothelium), under which is a protein shell. It is built with fibrous connective tissue. In the upper layers of the
protein shell fibers and cells are oriented along the oval of the ovary, and the inner layers have circular orientation and with-
out clear boundaries become the cortex. Coat protein is under ovarian cortical substance which is constructed mainly of col-
lagen fibers and stromal cells. As fibers, and cells have a variety of orientations. In the cortex a protein shell single or groups
of primary follicles are located in the center of which is located oocyte surrounded by a single layer of follicular cells, which
have oval nuclei and a significant amount of light cytoplasm. As the distance from the follicles protein shell their size in-
creases, along with an increase oocyte.

In some places on the ovarian follicles are the primary site separate rounded cavity, the size of which is more than twice
the initial follicles. These cavities are formed mutated follicular cells which resemble flat epithelium and are arranged in one
or two rows. In these cavities oocytes available, but contains different unit sizes oxyphilous balls. Such formations show that
even at the stage of primary follicles in them can pass the destructive processes with the destruction of the oocyte and follicu-
lar cells modifications. Primary follicles with the development of increase in size. The oocytes in these follicles also increases
significantly, particularly by increasing the volume of cytoplasm, and they are clearly separated from the follicular cells
transparent shell. The nuclei of the follicular cells become round or oval and they are surrounded by a considerable amount of
light cytoplasm. These cells are arranged in several rows.

With increasing size primary follicles gradually moved towards medulla ovary. In the follicular cells begins to form slit-
like first and then rounded shape cavity filled with liquid. Thus the primary follicle is gradually turning to the secondary.
Often secondary follicles get irregular elongated or pear-shaped. Around secondary follicles begin to form internal and exter-
nal folder of connective tissue origin cells.

On the border with the medulla are individual follicles with a cavity 2-3 mm in diameter. Follicular fluid in their uni-
form, but change is undergoing a follicular layer. Follicular cells in such follicles arranged in 3-5 rows, and follicular fluid,
follicular cells adjacent to the observed secretion small balls. Around the area of follicular cells in the rows 20-25 are located
inside of the cell folder. Most of these cells are oval or slightly elongated nucleus surrounded by pale cytoplasm. External
follicles folder form cells with elongated nuclei, which are located between the collagen fibers. External folder is riddled with
small caliber vessels. In some secondary follicles follicular cells along the basement membrane separated from the inner cells
and folders filled lumen.

Also follicles in the cortex of the ovary yellow body positioned at different stages of reverse development.

Lutea has different sizes and are more elongated, constitute the basis of their residues follicle cells, cells of internal and
external folders between which the winding collagen fibers oriented toward the middle of the corpus luteum. Brain Ovary
substance presented different blood vessels mesh size (diameter) located in the stroma of the organ.

In the ovaries of the second group of the protein shell and surface epithelium in structure does not differ from those of
the first group.

Under coat protein primary follicles are arranged, but in a somewhat smaller amount. Isolated primary follicles are identified. In
our view, it is clearly associated with atresia of primary follicles, as evidenced by the presence of the small size of corpora lutea in
the upper layers of the cortex. Some primary follicles receive elongated pear-shaped, and some of them are converted to secondary,
to form a cavity filled with fluid. Around the follicle there are well-developed internal and external folder.

Secondary follicles are observed with the cavity of 1.5-2 mm in diameter. In some of them secret and uniform follicular
cells arranged in rows 8-9, but the inner layer of follicular cells appear small amount oxyphilous balls of protein origin. In
other follicles of the same size, there is a secret oxyphilous large number of balls of different sizes, ie, follicular fluid be-
comes non-uniform. Follicular layer in such follicles thinner.

In some parts of follicular cells are arranged in 2-3 rows. In our opinion, this may indicate the development of processes
atresia vesicular follicles. Thus, in the test ovarian follicle atresia observed at different stages of their development: primary
and secondary. In place of these follicles are formed elongated atresial yellow body.

10
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In the ovaries of cows referred to the third group are also follicles at different developmental stages: primary and sec-
ondary. But big changes are experiencing secondary follicles. In some follicles follicular vesicular layer is separated from the
inner folder cell forms multiple folds that fill the lumen of the follicle. Observed deformed follicles, and such clearance
which is completely filled with follicular cells.

Occasionally there are follicles in which follicular layer was subjected to destruction and necrotic follicular cells are
separated from the follicular layer and mixed into the follicular fluid that is experiencing deep destructive changes. In the
upper layers of the cortex are located a significant number of atresial yellow bodies of different sizes of round or oval shape.

The medulla of the ovary occupies a small area compared to the cut-off area, and is represented by a network of vessels
of all sizes, dispersed in the stroma of the organ.

Key words: ovaries, gistostruktura, sexual cycle, follicles, corpora lutea.
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POSTPARTUM UTERINE DISEASES IN DAIRY COWS

Micnsmonorosi 3aXBOpIOBaHHS MaTKH, BKJIIOYAIOUN HecHelU(idHi MAaTKOBI iH(EKI], 3HIKYIOTh PENPOLYKTHBHY 3/1aT-
HiCTh MOJIOYHHMX KOPiB. [X JIiarHOCTYIOTB i NiKyIOTh y 55 % KOpiB Micis MoJoriB. Sk NpaBuio, iHEKIi MATKH NPU3BOAATH
JI0 eKOHOMIYHHMX BTpaT uepe3 30IbLICHHS BUTPAT HAa BETEPUHAPHUH JOTJIAM, 3HMKEHHS MOJIOYHOI MPOAYKTHBHOCTI, MOPY-
LICHHSI PeNPOAYKTUBHUX (QyHKIiH 1 BuOpakyBaHHs xBopuX KopiB. KiIiHIYHO 3aXBOPIOBAHHS MAaTKU XapaKTEPU3YIOThCS THiil-
HUMH BUAUICHHSMH 3 MIXBH, SIKi 3a3BU4Yail acolioloThes 3 indikyBauusaM Escherichia coli i Trueperella pyogenes. CyOxiini-
YHE 3aXBOPIOBAHHS MaTKHU aCOLIIOETHCS 31 30LIBIICHHSIM YKCIIA 3alalbHUX KIITHH 3 a00 0e3 BUSIBIICHHs MaTOTeHHUX OaKTe-
piit B MaTui. [TopymenHs penpoaykTHBHOI (GyHKIIT OIOCepeAKOBY€EThCSl OaKTepiaTbHUMH IIPOAYKTaMU OOMIHY PEYOBHH (JTi-
MIOTIOTiCaXapyan, €HAOTOKCHHN) a00 3alalIbHIMK MeJiaTopaMH, SIKi HOPYyIIyIOTh (YHKIIT CIIepMaTo30i/iB, I€YHHIKIB, MATKI
1 eMOpioHiB. MeToau JTiKyBaHHS IIOBHHHI OyTH CHpSIMOBAHI Ha YCYHEHHS IAaTOTCHHMX OakTepiil B MarTIi, IpH IIbOMY HE MO-
PYILIyIOUN BIaCHUX 3aXMCHHX Oap'epiB kopoBH B MaTwi. IIpoTe, mpornoHOBaHI BapiaHTH JIIKyBaHHS 4acTo cynepewimsi. Lleit
OTJISIA BKIIIOYAE KPUTEPIi TSl MIarHOCTUKH Ta Kiacudikaiii MaTKoBuX iH(EKIiH y KopiB, BUOOPY JIKIB I pSKUMIB iX 103y-
BaHHs. Takox 0OroBoproeThcs mpobiema CTIKOCTI MIKpOOIB 1O MPOTHMIKPOOHHMX MpernapaTiB Ta YTBOPEHHsS OiOILTiBKH.
Kpim Toro, 3'scoByerbes poib MikpoPHK i 11 3B'130k 3 mepepuBaHHSAM TiNBHOCTI Y KOPIB 3 MAaTOJIOTIsIMUA MaTKH.

KurouoBi cjioBa: 3axBOpIOBaHHS MAaTKH, MOJIOYHA KOpOBa, po3MHOXeHHs, iHdekuii Escherichia coli i Trueperella

pyogenes.

Introduction. The extent of postpartum reproductive diseases in dairy cow includes retained fetal
membranes, acute puerperal metritis, clinical endometritis, subclinical endometritis and pyometra.
Although, literature suffers from the lack of a reliable definition for uterine diseases, there is
agreement that these conditions affect reproductive performances [1-3]. Consistent findings are that
uterine disease reduces overall risk of pregnancy, reducing first service conception, prolonging calving
interval and increasing risk of involuntary culling. Metritis affects about 20 % of lactating dairy cows,
with the incidence ranging from 8 to 40 % in some farms [4—6]. Clinical endometritis affects about
20.0 % of lactating dairy cows, with the prevalence ranging from 5.0 t0>30 % in some herds [2, 7].
Subclinical endometritis is the most prevalent of all uterine diseases; it affects approximately 30% of
lactating dairy cows, with the prevalence ranging from 11 % to 70 % [3, 5, 8, 9]. The major risk
factors for uterine disease are dystocia, twinning including retained placenta. Retained placenta and
metritis complex doubles the risk of cows remaining with uterine inflammation at the time of first
postpartum insemination [10].

Dominant uterine pathogens. Most pertinent uterine pathogens are E. coli and T. pyogenes.
A high occurrences of opportunistic pathogens o-hemolytic Streptococcus and coagulase-negative
Staphylococcus (CNS) are also observed. Bacterial species that cause uterine inflammation [11-13]

© Kasimanickam R., Kasimanickam V., Koziy V., Lototskiy V., 2016.
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were classified according to their expected pathogenic potential: a) uterine pathogens associated with
uterine lesions (E. coli, T. pyogenes, Fusobacterium necrophorum, and Prevotella melaninogenica);
b) pathogens frequently isolated from the uterine lumen in cases of inflammatory condition, but not
commonly associated with uterine lesions; and c) opportunistic contaminants transiently isolated from
the uterine lumen and not associated with uterine lesion.

Although E. coli is widespread in the environment, specific E. coli strains from cows with uterine
disease have been isolated [14]. These endometrial pathogenic E. coli have been shown to be more
adherent and invasive for endometrial epithelial and stromal cells compared with E. coli isolated from
the uterus of clinically normal animals [14]. It should be noted that these uteropathogenic strain could
be entero- or uro-pathogenic.

The composition of uterine microbiota changes substantially at different stage of postpartum
period. However, animals infected with E. coli or T. pyogenes at 10 days after calving (10 days in milk
(DIM)) had an increased risk for an infection with the same bacterial species at 24 DIM (E. coli
relative risk (RR)=3.7 and T. pyogenes RR=2.9). Moreover, the risk of being diagnosed with abnormal
vaginal discharge at 24 DIM increased in cows with E. coli (RR=1.7) or T. pyogenes (RR=1.7) at
10 DIM [15].

Association of bovine herpes virus- 4 (BoHV-4) in cows with metritis has also been documented
[16, 17]. Monge et al. [16] observed BoHV-4 in 83 % of 12 cases studied and Nak et al., [17] reported
that 23 % of the cases studied were positive for BoHV-4.

Definition of uterine disease. The authors rely on generally accepted definition of uterine
diseases that goes as follows. Metritis — animal with an abnormally enlarged uterus and fetid vaginal
discharge, associated with signs of systemic illness (decreased milk yield, dullness or other signs of
toxemia) and fever >39.5 °C within 14 days postpartum.

Clinical endometritis — presence of mucopurulent or purulent discharge in vagina after 3 and 4
weeks, respectively, from calving. A grading system based on the nature of vaginal discharge is
developed to evaluate cows. (Score 1=a few flecks of purulent material; Score 2=mucopurulent
material but <50 % purulent material; Score 3=mucopurulent material with >50 % purulent material).

Subclinical endometritis — presence of polymorphonuclear neutrophils exceeding from 6 to 18 %
in samples collected by uterine lavage or cytobrush methods.

Effect of uterine disease on fertility. It delays resumption of ovarian cyclicity after calving. It
delays time interval from calving to first service (days to first service). It delays interval from calving
to conception. It increases voluntary culling.

Lipopolysaccharides (LPS) from E. coli impair the function of the hypothalamus-pituitary-
ovarian axis. It directly perturbs ovarian granulosa cells steroidogenesis, providing machineries to
explain the association between uterine disease and anovulatory anestrus [18]. Once E. coli
infection is established and LPS is recognized by uterine endometrial and stromal cells, the
prostaglandin production by stromal cells is modulated and this in turn may affect luteal phase
length. At the ovary, theca cells produce androstenedione, which is aromatized to estradiol by
granulose cells. These cells can recognize LPS following which expression of aromatase enzyme
is down-regulated and less estradiol is produced [18]. Cows with uterine disease that ovulate have
lower peripheral plasma progesterone concentrations that may further reduce the chance of
conception associated with endometritis. The presence of LPS in the peripheral circulation also
disrupts LH production and release, which may have additional effects on ovarian theca and
granulosa cells. Together, these observations may explain the infertility in cattle associated with
uterine infection.

An impaired uterine environment is likely to be one of the primary problem of repeat breeder cows
[19], which show a high incidence of embryonic death at Day 6 following fertilization (i.e. shortly
after entry of the embryo into the uterus) and the increased rate of pregnancy loss continues up until
day 19 [20]. Embryos derived from normal cows fail to survive when transferred into the uterus of
repeat breeders, whereas embryos derived from repeat breeders showed normal survival rates
following transfer into normal cows [21], a result that indicates poor embryo quality is related to a
suboptimal uterine environment.

Uterine embryo interaction. Luminal portions of the female reproductive tract during the
estrous cycle and pregnancy provide a well-synchronized environment for final maturation of
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gametes, fertilization, and embryonic and fetal development. In cattle, there is an extended
interval of elongation (after blastocyst hatching) of embryo, followed by opposition, attachment,
and adhesion of the trophectoderm to the uterine luminal epithelium. The uterine endometrium is
a complex tissue, consisting of luminal epithelial cells, superficial and deep glandular epithelial
cells, and fibroblast-like stromal cells. These cell types have key roles (via endometrial
secretions) in orchestrating elongation.

In addition, alterations to the endometrium are required to establish uterine receptivity to embryo
attachment. Because most embryonic loss occurs during the preattachment period, these changes at
that period are probably vital to the likelihood of establishing successful pregnancy in cattle. The
endometrium is the maternal interface for embryo-maternal communication, which is essential to
maintain pregnancy. Endometrial polymorphonuclear neutrophil infiltration is an indicator of uterine
disease, and is associated with changes in endometrial gene expression patterns, including genes
involved in cell adhesion and immune modulation. Consequently, uterine disease might affect the gene
expression in embryos, including expression of genes related to membrane stability, the cell cycle and
apoptosis.

Our study indicated that expressions of MUCI1 and cytokines genes were significantly different
between the endometrium of normal, fertile versus diseased, subfertile dairy cows [22, 23]. We
concluded that these altered gene expressions contributed to endometrial inadequacy and consequently
to pregnancy wastage. Mucin (MUC) 1 is an inducible innate immune effector and an important
component of the first line of defense against bacterial invasion of epithelial surfaces [24]. Expression
of MUClis detected in bovine endometrial epithelial cells and LPS increased the mRNA expression of
MUC1 [25]. Functions of MUCI include cell adhesion, lubrication of epithelial surfaces, and
protection from infection, depending on its subunit [26, 27]. Because MUCI inhibits cell—cell
adhesion [28-30], expression of MUCI in endometrial epithelium has been suggested to create a
barrier to embryo attachment that must be suppressed during implantation [29, 30]. Higher MUC1
expression cause embryonic death by preventing or delaying embryonic attachment in these subfertile
cows with uterine disease [23].

MiRNA regulation in cows with metritis. MicroRNAs (miRNAs) are naturally occurring small
non-coding RNA molecules, approximately 21-25 nucleotides in length. MicroRNAs are partially
complementary to one or more messenger RNA (mRNA) molecules, and their main function is to
down-regulate gene expression in a variety of manners, including translational repression, mRNA
cleavage, and deadenylation. Aberrant miRNA expression is associated with many diseases. In human,
abnormal expression of miRNAs has been observed in multiple human reproductive tract diseases
including endometriosis and recurrent pregnancy loss.

We identified differential abundance of 34 circulating miRNAs in cows with metritis compared to
normal cows. Of those 18 were up-regulated and 16 were down-regulated. Specifically several
miRNA families were down-regulated including bta-let-7f, bta-miR-10a, bta-miR-127 and bta-miR-
148b-3p and several were up-regulated including bta-let-7a-5p, bta-miR-101, bta-miR-142-3p, bta-
miR-150, bta-miR-16b, bta-miR-181a, bta-miR-191, bta-miR-192, bta-miR-21-5p, bta-miR-24-3p,
bta-miR-25, bta-miR-26b, bta-miR-30d and bta-miR-30e-5p in cows with metritis compared to normal
cows (P<0.01) [31]. A considerable number of miRNAs predicted to inhibit the expression of genes
functioning as proinflammatory and immune-related response, angiogenesis, cell-cycle progression,
and adhesion molecules have been proven to be differently expressed in cows with metritis. In most of
the cases, the level of expression of these miRNAs is decreased in cows with metritis compared to
those without metritis. The presence of distinct miRNA profiles between inflamed and normal
endometrium indicates that miRNA may have a function in the pathophysiology of endometritis which
could be used for diagnosis and treatment.

Interestingly, let-7, miR-29, -30, -31, -193A-3p, and -210 have been associated with cell
participating in the control of cellular pluripotency, proliferation, and differentiation. Also, let-7, miR-
122, -127, -181were implicated in differential expression in placenta of different sources of pregnancy.
These differences indicate that these miRNA are transcriptionally not reprogrammed correctly. These
aberrant miRNA activities might be associated with genetic and epigenetic modifications in abnormal
placentogenesis due to maldifferentiation of early trophoblast cell lineage which may contribute to
pregnancy wastage.
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Biofilm formation and drug resistance. Reckless use of antibiotics and/or development of
biofilm are the rationale for the development of multidrug resistance (MDR) of pathogenic bacteria.
We observed 35 % of T. pyogenes isolates found were positive for a gene cassette associated with
antibiotic resistance against sulfadiazine, bacitracin, florfenicol, ceftiofur, penicillin, clindamycin and
erythromycin, and 33 % of the E. coli isolates contained genes for the virulence factor associated with
biofilm production [32]. Antibiotic resistance and biofilm formation may contribute to treatment
failures.

Treatment. It should be noted that the efficacy and benefit of treatments varies considerably
among studies. Even though there are different options that are available to clinicians, research results
from last 5 decades were inconsistent. Since, antibiotic resistance and biofilm formation may
contribute to treatment failures treatment should include consideration of antimicrobial resistance of
pertinent uterine pathogens and biofilm formation in persistent cases. Currently available treatment
options for metritis include: Ceftiofur hydrochloride 2.2 mg/kg intramuscularly for 5 days; fluid
therapy; calcium therapy; uterine lavage with clean water. For clinical and subclinical endometritis:
administration of luteolytic dose of Prostaglandin GF2a (intramuscular) particularly where a corpus
luteum is present on the ovary of the affected cow. Repeat the treatment every 2 weeks; intrauterine
infusion of 200 mL of 50 % dextrose (Pregnancy/artificial insemination (P/AI)=29.8+4 %) is
advantageous over control (P/Al=21.1+4 %); intrauterine infusion of platelet concentrate 15 to 50 mL.

Conclusions. Uterine diseases are highly prevalent in high-producing dairy cows. It requires
precise diagnosis and timely treatment. A wide variety of treatment modalities for postpartum uterine
diseases have been studied, including antibiotics and hormones. The effectiveness of the antibiotics
and the administration of PGF2a varied among the studies. Clinicians should consider alternative
treatment modalities.
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IocaepoaoBeie 3a00/eBaHNsI MATKH Y MOJIOYHBIX KOPOB

P. Kacumanukam, B. Kacumanukam, B. Ko3uii, B. JloTouxuii

IMocneponosele 3a00meBaHUsT MAaTKH, BKJIIOYas HecHenu(pUUecKne MAaTOYHbIC WH(EKIHNU, CHIDKAIOT PENpOyKTHBHYIO
3¢ PeKTHBHOCTE MOJIOYHBIX KOPOB. MX quarHocTupyioT u yiedar y 55 % xopos mocie poxos. Kak npaBmio, mHGEKIUN MaTKI
MPUBOASAT K SKOHOMHYECKHM IOTEPSIM M3-32 YBEJIMUCHHUS PACXOJ0B HAa BETEPUHAPHBIN yXOJ, CHIDKEHHS MOJIOYHOM NPOIyK-
TUBHOCTH, HApyUICHUS] PENPOLYKTUBHBIX (PYHKIMI U 0TOpaKoBKe OOJIBbHBIX KOpoB. KinHuuecku 3a00sieBaHUS MaTKU Xapak-
TEPU3YIOTCSl THOWHBIMU BBIICICHUAMU M3 BJIArajuilia, KOTOpble OOBIYHO accouuupyrorcs ¢ uHduuuposanuem Escherichia
coli n Trueperella pyogenes. CyOknnHn4eckoe 3a00JieBaHHE MAaTKH aCOLMUPYETCS C YBEIMYCHUEM YHCIJIA BOCIIATUTENBHBIX
KJIETOK ¢ MM 0€3 MaToreHHsIx 6akTepuii B MaTke. HapyieHue penpoayKTuBHOH QyHKIMK omocpeayeTcs: 6akTepHanbHbIMU
MIPOJYKTaMH OOMEHA BEUIECTB (JIMITOMOINCAXaPUIOM, SHIOTOKCHHOM) WM BOCHAJIUTEIBHBIMH MEIHAaTOPaMHU, KOTOpHIE Ha-
pymaroT (GYHKIHU CIIEpMaTO30HUI0B, SIMYHUKOB, MATKH ¥ SMOPHOHOB. METOMBI JIe4eH s JOJDKHBI OBITh HAIIPABIEHBI HA yCT-
paHeHHe NMATOTEHHBIX OAKTepHi W3 MAaTKH, IIPY ITOM He Hapylias B MaTke COOCTBEHHBIX 3aIIUTHBIX 6aphepoB KOPOBHL. TeM
He MeHee, IIpeylaracMble BapHaHTHI JICYSHHUS] 9aCTO NPOTHBOPEUUBEL. DTOT 0030p BKIIOYACT KPUTEPUH JUIS JUATHOCTUKH U
KnaccH(UKAMK MAaTOYHBIX MH(EKUUH y KOPOB, BEIOOPA JEKapCTB M PEXKMMOB MX A03MpoBaHuA. Tarke o0Cyxpaercs mpo-
OyieMa yCTOMYMBOCTH MH(EKTa K MPOTUBOMHUKPOOHBIM IpenapaTaM M oOpa3oBaHus OnoruieHkH. Kpome Toro, BbLICHAETCA
ponb MukpoPHK u ee cBsi3b ¢ mpepbiBaHNEM OEPEMEHHOCTH y KOPOB C MATOJIOTUSIMU MaTKU.

KiroueBble ciioBa: 3a00neBaHus MaTKy, MOJIOYHAs KOPOBa, pa3MHOXkeHHe, uHbekumu Escherichia coli n Trueperella

pyogenes.

Postpartum uterine diseases in dairy cows

R. Kasimanickam, V. Kasimanickam, V. Koziy, V. Lototskiy

Postpartum uterine diseases, including nonspecific uterine infections, reduce the reproductive efficiency of dairy cows.
Up to 55 % of the postpartum cows are diagnosed with, and treated for, uterine infections. Generally, uterine infections cause
economic losses due to increased veterinary care costs, deceased milk production and reproductive efficiency, and culling of
the affected cows. Clinical uterine disease is characterized by purulent uterine discharge commonly associated with
Escherichia coli and Trueperella pyogenes infections. Subclinical uterine disease is associated with increased number of
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inflammatory cells with or without pathogenic bacteria in the uterus. Impaired reproductive efficiency is mediated by
bacterial products (lipopolysaccharide, endotoxin) or via inflammatory mediators that disturb sperm, ovarian, uterine and
embryo functions. Treatment modalities are aimed at eliminating pathogenic bacteria from the uterus without inhibiting
cow’s uterine defense. However, treatment options are often controversial. This review includes criteria for diagnosis,
different diagnostic groupings employed to classify uterine infections, choice of drugs and dosing regimens, and
antimicrobial resistance and biofilm formation. Further, circulating microRNA dynamics and its association with pregnancy
wastage in cows with uterine disease has been discussed.
Key words: uterine diseases, dairy cow, reproduction, Escherichia coli and Trueperella pyogenes infections.
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T'YMEHHMH O. I'., xanj. BeT. HayK

BIIJIMB ITPOBIOTUYHOTI'O 3AXUCTY CJIU30BUX
HA ®YHKIIIO S€YHUKIB JJAKTYIOUUX KOPIB

HaBezeni pe3ynpTaT MOHITOPMHIOBOI'O JOCIHIMKCHHS BIUIMBY Ha CTaTeBY (YHKLIIO KOPIB 3roJOBYBaHHS KOPMOBOTO
npobioTHaHOTO Mpemnapary Arpo6io6ak. JIOCTOBIpHO BCTAaHOBIIEHO, IO Y KOPIB MICIIS 3aKiHYEHHS Ipouecy HopModIopusa-
il CIM30BHX TPABHOTO TPAKTy (depe3 22 IHi micis NOYaTKy BHECEHHS KyJIbTYp JIakTo- 1 6idinobakTepiii B MOHOKOPM), CIIO-
cTepirajock cyrreBe (B 7 pasiB) 3MEHIICHHS IIPOSIBY KiCTO3HOCTI OHAJ MOPIBHSHO 3 KOHTposeM (6e3 MpoOioTHYHOTO 3a-
XHCTY). Y JOCIITHHX KOPIB BiIMiUeHO MOKpaIieHHs: MOp(ho(yHKIIOHAIBHOTO CTaHy SIEYHUKIB: Y 56% caMuIb NaJblaTOPHO
(in vivo) BCTaHOBJICHO HAsIBHICTH (QYHKIIOHAIBHUX )KOBTUX T LUKITY i IEPEeAOBYIATOPHHUX (omikyiB (B KoHTpoi — 34 %).
B nmocrnizi 3rogoByBaHHs JKHBUX MPOOIOTHYHUX KyJIBTYp B CKJIa[Ai PAlliOHy HE TUIBKH MOKPALIMIO TPAH3UT KOPMIB, SIKHi
3HU3MBCs 10 17 % (B xoHTpousti — 36 %), ane i jayno AomaTkoBuil GionoriuHO-BUpOOHMUMIA edekT onTHMizalii BiATBOPHOT
GyHKUIT TaKTYIOYHUX KOPiB.

KunrouoBi ciioBa: xopoBH, sieqHUKH, QOIIKYISPHI KiCTH, MONIKICTO3, MPoOioTHYHI KynbTypH, Lactobacillus acidophilus,
Bifidobacterium bifidum, Hopmodopu3arisi, TpaH3UT KOPMIB.

I[ocranoBka mpodaemu. BripoBapkeHHsS B KpaiHaX 3 PO3BHHYTHM CKOTAPCTBOM HPOMUCIOBHUX
TEXHOJIOTIM BUPOOHMIITBA MOJIOKA MPHU3BEIO JI0 TOTO, IO JMilHI KOPOBU YTPUMYKOTHCS B IITYYHO
CTBOPEHOMY CEPEIOBHIIT, ¢ TMOCTIHHO MiITAI0ThCS Mii TEXHOTCHHHUX CTpeciB. Taki yMOBH €KCILITyaTa-
1ii KOpiB CTAIOTh YNHHUKAMU 3HIDKEHHS IX MPHUPOJHOI PE3UCTEHTHOCTI, IO IMOTIPIIYE 30POB’ S TBa-
pUH Ta HETaTWBHO BIUIMBAE HA MPOAYKTUBHICT 1 (EPTUIIBHICTE. Y 3B’SI3KY 3 IIUM JIAKTYHO4i KOPOBU
CTaIOTh Ty>KEe BPA3JITMBUMH JI0 BIUIMBY ITATOTCHHUX 1 YMOBHO-TIATOTCHHUX aCOIliallii MiKpOOPTaHi3MiB,
JUTSL IHTEHCHUBHOTO PO3MHOKEHHS SIKUX YMOBHU IMPOMHCIOBUX KOMITJIEKCIB 3 BHCOKOIO KOHILIEHTPAITIEIO
MOTOJIB’ A Ay>KE CIIPHUSITIHBI.

Ha 3HauyHy MOIIMPEHICTh 3MilIaHuX 1H(EKI# (IecATKU 30y IHUKIB BIpYCHOI 1 OaKTEpiiHOT IPUPO-
I, 1m0 (OPMYIOTh IITYYHHH mapaTpopHUH MiIKpOOiOIEeHO3 MPOMUCIOBHX TBAPHHHUIBKUX IPHUMI-
IICHb) BKA3yBaJIM YUCIEHHI JOCIIKCHHS OCTaHHIX POkKiB [3, 5, 8, 12, 14]. BupiniansHoro ais eKOHO-
MiKHM TBApUHHULTBA € MPaBUIIbHA CTPATETis 300BETEPHHAPHUX 3aXOIB 3a Mapa3UTOLEHO3iB: Mpodi-
JaKTUKa Ma€ OyTH crpsMOBaHa Ha OOMEXKEHHS MOXKIMBOCTI TIOIIOBHEHHS YHCJIa TATOT€HIB HOBHMH
CHiBWICHAMH 1 HEAOMYIICHHS TOCHJICHHS 1X BipYJICHTHOCTI.

AHaJji3 ocTaHHIX AociigxeHpb i myoaikaniii. Cepen anexBaTHUX 3ac00iB Hapa3l HAOyHM 3HAYHOT
aKTyaJTbHOCTI MPOOIOTHKH, SKi HA OCHOBI aHTAarOHICTUYHUX BIIACTUBOCTEH MO0 IMATOTCHHUX MIKPO-
0iB 30epiratoTh cTabIILHICTE MIKPO(IOPH MIKIPH, CIIM30BUX Ta MaKpOOPTaHi3My B ITUIOMY 1, V BHITAJI-
Kax amucbio3y, BiTHOBIIOIOTH HOpModiopy [1, 2, 3, 12]. BaxnuBuM MOIITOBXOM JIsi 3aCTOCYBaHHS
MPOOIOTHKIB CTATM BUMOTH CBITOBOTO arpOpHHKY IOI0 OOMEKECHHS BHKOPHUCTAHHS aHTHOIOTHKIB Y
TBapuHHANTBI [14, 15].

BiotepaneBrnunmii edext mpoOioTUKIB (IpeACTaBHUKIB HOpMO(IopH) MoXxe OyTH MOB’sI3aHUHN 3
NPSIMUAM aHTarOHICTHYHHMM BIUTMBOM Ha MATOTCHHI 1 YMOBHO-NIATOT€HHI MiKpOOH, 10 3MEHIIYE iX Ki-
JIBKICTB, @ TAKOK BIUIMBOM Ha METa00JIi3M TBApHH 1 MOSBY CHICHU(IIHIX aHTUTII Ta CTUMYJIAIIIIO iMy-
mitery [1, 2, 3, 10]. OcHoBHa MeTa iX 3aCTOCyBaHHS — YTBOPCHHSI METa0OIYHO aKTHBHOI TOITYJIAITT

© Cigamoga C. O., I'ymennnii O. I'., 2016.
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CUMOIOTHYHUX OaKTepili Ha CIM30BHX TPABHOTO KaHAIy Ta y JAOBKIJUI, 3 SIKHM KOHTAKTy€ TBapHHA,
TOOTO HampapiieHe CTBOPEHHSI IITYYHOI HOPMOQIIOPH KOKHOTO OpraHi3My i CcTaza B IIJIOMY.

OcTanHIMH POKaMH B JIITEpATypi HaBEICHO YHMCICHHI Pe3yiabTaTH JOCTIIKCHb BITUM3HIHUX 1
3apyOiKHUX aBTOPIB IMIOMO Jii KOPMOBHUX MPOOIOTHYHUX IpENaparTiB Ha 370pOB’S 1 MPOAYKTHB-
HicTh TBapuH [1, 2, 12]. OxHak, 3aKOHOMIPHOCTI BIUIMBY HOpMOQUIOpH3alii CIM30BUX CHUCTEMHU
TpaBJeHHS Ha QYHKIII0 OpraHiB penpoAyKIii A0 BOT0 Yacy He BUBUCHI.

MeTa po00TH TIONIATANa y BU3HAYEHHI BIUTMBY KOPMOBOTO IPOOITHYHOTO TperapaTy Ha OCHOBI
JaKTO- 1 0ihimobakTepiit Ha MOphODYHKIIOHATHHIH CTaH SEYHUKIB JTAKTYIOUUX KOpiB. JJis 3mificHeH-
Hs 11i€] MeTH OyJIM TIOCTaBJICHI Ta BUKOHAHI HACTYITHI 3aBIaHHS:

1) BU3HAUEHHS METOIOM IPOMHUBAHHS (eKaliii TPaH3UTY KOPMIB OCHOBHOTO JIMHOTO CTaja Jo i
MiCIIS Ta9i KOPMOBOTO MPOOIOTHKY (KOHTPOJIh TEPMiHY (hOpMYBaHHS METaOOIIYHO aKTHBHOI HOPMO-
¢nopu cnuzoBux LIKT);

2) miarHOCTYBaHHs TPAHCPEKTAJIbHOIO Nablanieto MOpPOoPyHKIIOHATBHUX 1 MATOJOTTYHUX YTBO-
pEeHb SE€YHUKIB KOPIiB 32 MUKIIYHUM METOIOM;

3) BCTaHOBJICHHSI B3a€MO3B’SI3KiB MIXK MPOIIECOM HOpMO(IOpH3aLii CIM30BUX TPABHOTO TPAKTY i
nepediroM JMIOTEOreHe3y B TOHa1ax KOpiB.

Marepiaj i MeToau aocjiakeHb. BupoOHude mocimimkeHHss 0y0 POBEIeHE MPOTITOM CIdHSI—
kBiTHA 2016 poky Ha 0a3i MPOMHUCIOBOTO MOJIOYHOTO KoMmIuiekcy B Omechbkiit obmacti (“A® Ilerpo-
JOJMHCBKE). 3a IPUHIUIIOM «MaJle CTao» O0yJio COPMOBAHO KOHTPOJIbHY TPYyIly — AilfHE TOTOJIIB’ 5
KOpIB OCHOBHOTO CTaja B MEPiojl, KOJU TBAPUHHU HE OTPUMYBAIH B KOPM MPOOIOTUIHHUX IIPEIapartiB.
JlociiiHe TOTOITiB Sl IBOTO K CTa/la OTPUMYBAJIO B CKJIATI OCHOBHOTO PAIliOHY KOPMOBHH MPOOIOTHK
Arpo0io6ak mpoTsirom 25-35 aHiB. 3aranbpHa cxema IpOBEJCHHS BAPOOHHYOr0 BUMIPOOYBAaHHS MOJaHa
B Ta0nuii 1. BignoBimHO 0 3arallbHOMPUHHATHX BUMOT i peKOMEHIAIliH PO3pOOHUKA MTPOOIOTHIHOTO
npenapary [3] Oyio0 mpoBeneHO BU3HAYEHHS TPAH3UTY KOPMIB 10 1 MICIISI BUKOPUCTAHHS MPOOIOTHY-
Horo 3axucty cauzoBux LIKT.

Tabmums 1 — Cxema MOHITOPUHIOBOI0 BUPOOHMYOTO 10CTiIKEHHS

Eranum gocimipkeHsst, .
Aocia Kontpons Jocmig

Marepiaiy i MeTou
IMepiox MoHiTOPHHTY 18.01-04.03.2016 04.03-15.04.2016
Ioronis’ss BPX Jliiini kopoBu ocHoBHOTO cTana (YUM nopona, 1-6 makrarii)
Pamion roxismi TunoBuii 3MMOBHIT paIioH TOCIOAAPCTBA Y BUTIIA/I HOBHOPAIIOHHOT KOPMOCYMiIi (Mo-

HOKOPM)
Ipo6GioTnunmii npenapar, no3y- |be3 momaBanHs npoOioTHKIB Arpobiobak:
BaHHS 1-3 nenn — 100 M1/ TOIL,
4-35 nens — 50 M/ rom.

YMOBH BHECEHHSI KOPMOBOTO TIPO- JlomaBaHHS B KOPMO3MIIITyBad Iepes| 3roJ0BY-
010THKY BaHHSM BIAMOBITHO JI0 HOPMH 1 TTOTOIIIB st [3]

3acTocoBaHi METOIU JOCHiKeHHs |BioTeXHOIOTIuHI 1 criemiaibHi:

Busnauenns Tpansury kopmis (3 cuta) [3].

[Manenaropua niarHocTika MOpGhOGYHKIIOHATBHOTO / MATOJIOTIYHOTO CTAaHy SE€YHHKIB
KopiB [6, 9].

CrpykrypHO-(yHKIioHaIpHI ((ikcallist pe3yabTarTiB nansmnamii B podody Gpopmy ore-
patuBHOTO O0JIKY Ta Bi3yaui3alis JaHUX peKTanbHOl nanbnamii [9]).

Cratuctnynuii (6iomerpuyHa 00poOKa pe3ysIbTaTiB).

MopiBHsuTBHUIH.

3araipHa XapakTepHCTHKa MPOOIOTHYHOTO KOPMOBOT'O Ipenapary Arpo0iodax.

[Ipenapat po3pobieHO i BHUIOTOBJICHO B HAayKOBO-BHPOOHWYIH JabopaTtopii «Yxprpomnaiig»
(M. Yepkacm) 3a TY Y 15.7-36931658-001:2001 (peectpariiine mocBimueHus Ne AB-0-01746-04-10).
BukopucToByeThCA SIK KOPMOBa J00aBKa IUISIXOM JTOJaBaHHS B KOPM a00 BOAY B /1031 pEKOMEHI0BA-
Hill BUpOOHMKOM AJIs Pi3HUX BUAIB TBapHH. [Ipemapar ckiafaeTbes 3 )KUBUX CUMOIOTHYHUX KYJIBTYP
(Lactobacillus acidophilus, Bifidobacterium bifidum) 3 Tutpom Giomacu He Merine 10 Ki./MI Ta Ipo-
IyKTiB iX MeTabomi3My. 3a monagaHHs B OpraHi3M KoOpiB IIi 0akTepii B OCHOBHOMY JIOKATII3yIOTHCS B
TOBCTOMY KHMIIEYHHUKY, JI€¢ BAKOHYIOTH PsiJi BaXUJIMBUX (DYHKIIIH: 3aXUCT BiJl MATOr€HHUX 1 CTPUMYBAaH-
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HS pOCTY YMOBHO-TIATOTC€HHUX MIKpPOOpraHi3MiB; cuHTe3 BiTaMiHiB K, B,, Bs, Bs, Bs, By, B1,; po3mien-
JICHHS JIAKTO3H; y4acTb B IepeTpaBlieHHI OUKiB Ta BYrieBoAiB. BukopuctanHs mpobioTHYHOTO mpe-
mapaTty HnpotsaroM 3—4 TIKHIB CIIPHUSA€ 3aTaIbHIN ITETOKCHKAIl OpraHi3My TBapHWH Ta ITiIBUIICHHIO
IMYHITETY, IO3UTUBHO BILUIMBAE HA BIATBOPHY (DYHKIIIIO.

Ouiaky MOp(OopYHKIIOHATEHOTO CTaHy SIEYHUKIB KOPIB MIPOBOJMIIN BiAMIOBIIHO 0 METOAUKH, IO
Oyna armpo0oBaHa y HaIIMX MOMEPEIHIX MoCTiKeHH X [6, 7, 9]. Bisyamizallis 1aHUX TPaHCPEKTallb-
HOTO TOCJIKEHHS SIEYHHUKIB Ta TX OLIHKA MPeCTaBlIeHa 3a IOTIOMOror Mozeneit (hoto 1-5).

OTpuMaHi MPOTArOM BCIX €TamiB JAOCTIIKSHHs JaHi OyJad IiCYyMOBaHI Ta BHKJIAICHI y BUIJIAAL
TabIULb 1 Aiarpam, 6ioMeTpudHy 00poOKy JaHWX MPOBOAWIHM 3TigHO 3 mporpamoto IBMS Statistics —
2011 (Version 20) 3 004HCIEHHAM CTAaHAAPTHUX CTATHCTUYHUX IMOKA3HUKIB.

OcHOBHI pe3yJabTaTu A0CHiIKeHHs. [[0Ka3HUKH TpaH3UTY KOPMIB TpEACTaBIICHI B TaOIUIl 2
CBiYaTh MO CYTTEBE MOKPAILEHHS MEpETPaBICHHs KOpMY (B 2 pa3n) BKe uepe3 S5 JHIB Micis NoYaTKy
BHECECHHSI B MOHOKOPM ATpo06iobaky. HeoOXigHO BiAMITUTH, IO B KOHTPOJIi B 0Caay MPOMUTHX (eKa-
Tk OyIiro 6arato cim3y, M0 CBIAYMIIO PO XpoHivHI 3ananbHi portecu ciau3oBux IKT tBapun. Yepes
5 AHIB — KUIBKICTh CIIM3Y B (heKalisiX 3MEHIINIACh, a uepe3 22 AHi — CIu3 BiACYTHINH. AHami3 pe3yib-
TaTiB TPaH3UTY KOPMIB TOKa3aB, U0 y (i310JI0TIYHO BH3HAYCHUH MEpiol MPONILIH MPOLECH HOPMO-
(bmopum3zarii CIM30BUX JAKTYIOUHX KOPIB, 3aKiHIMIIACH 3ananbHi nporecu ILIKT. HactymauM eramom
HAIIOTO OCIIKEHHS OyJI0 BUBYCHHS (METOIOM in Vivo) 3aJeKHOCTI CTaHy TOHAJ, SK KIFOUYOBUX Op-
TaHiB BiITBOPEHHS, A0 BIUIMBY ONTHMi3alii (yHKLii CUCTEMU TPaBICHHS METOAOM IUTYYHOTO 3ace-
JICHHSI CIN30BUX )KUBUMH OAlIIPHUMH KYJIBTYPaMH.

Tabmuis 2 — Tpan3uT KopMiB B rpynax KopiB iliHOro crajga

. TpaH3uT KOPMIB paLioHy pH dexaniit
Jlara nocniixeHHs I'pyna BPX n (omoKOPM), % KopiB*

17.02.16 KOHTpgnL (pauion 6e3 1oaaBaHHS Ipenapary ’ 35.33 8.5-9
Arpo6iobak)

23.02.16 Jocnin (depe3 5 mHiB micus TOHATKY BBE/ICHHS B ’ 17.04 8-8.5
MOHOKOpPM Iipemnapary Arpo6io6ax)

09.03.16 Hocnia (uepe3 22 nus micns goanKy BBEJICHHS B 2 17.69 7-75
MOHOKOpPM Ipemnapary Arpo6io6ax)

* — BU3HAYCHHS OpiCHTOBHO-f KHMCJIOTHOCTI CBi)KOBI/IZ[iJIeHOI‘O KOPOBOIO I'HOIO 3a IOTIOMOI'0I0 JIAKMYCOBOI'O nanipuﬂ.

Bcboro mpoTsarom mnepioay MOHITOPUHTY 0YJI0 00CTEXEHO 253 KOPOBH, pe3yIbTaTH MajJbIaTOPHOT
TarHOCTUKH SE€YHUKIB KOHTPOJIBHUX 1 IOCHITHAX CaMHUIb IpencraBieHo B Tabmuri 3. Hamri mocmi-
JOKCHHS TTiITBEP/IVIIA JIaH1 iHMMX aBTopiB [1, 4], 110 BiJf IOBHOIIIHHOI OB TBAPUH 3aJICKHUTh CTAH
HecnerudiuHOT PEe3UCTEHTHOCTI Ta IMYHOJIOTIYHA PEAKTUBHICTD, SIKi CYTTEBO BILIMBAIOTh HA 370POB’ S
TBapHH, B TOMY YHCIIi Ha (DePTHILHICTh. 3HAYHUH PIBCHb KICTO3HHX JereHepalliil posIiKyiiB S€YHUKIB
y gociimkeHoro moroiis’ s BPX cBigunio npo 3HaYHI YIIKOJHKCHHS TKAaHWH TOHAJ, 30KpeMa — yCKiIa-
JHEHHS MaTOJIOT YHOTo MPOLecy BHACHIIJOK KOPMOBOT IHTOKCHKALIil OpraHizmy.

Tabmuis 3 — Bniiue HopModiopu3anii cJIM30BHX TPABHOI0 TPAKTY HA (PYHKIIIO I€YHUKIB JAKTYIOUHX KOPIiB

PesynbTaTi nagbnaTOpHOTO 0OCTEKEHHS SIETHHKIB
Hocmix
TMoKa3HUK Kontpons (uepe3 25-35 mHIB micist HOYATKY
(o 3acTocyBaHHS MPOOIOTHKIB) | 3TOJOBYBaHHS NPOOIOTHYHOTO +m
npenapary)
TOJL % TOJL %

Bcporo o6cTexeHO KOpiB 92 100 161 100 1,67
CepeJ1 HUX JIiaTHOCTOBAHO:
DoiKkyIsIpHa KiCTO3HICTH 21%* 22,83 6% 3,70 0,29
B T.4. NOJKICTO3 SIEYHUKIB 2 2,17 2 1,24 1,00
linoroxaansm 40%* 43,48 65* 40,37 1,63
ODyHKIIOHATIBHHUI CTaH SIEYHUKIB** 21%* 33,70 90* 55,90 4,29

Mpumirka: * — p>0,05 3a r = —1; ** — manknaTopHO AIarHOCTOBaHO MOP(OYHKIIOHATBHE YTBOPSHHS HA OJHOMY 3 si€-
YHUKIB BiAMOBiZHO 10 (asu crareBoro ukiy (domikymspHa abo nroTeiHOBa): no3piBatouuit / oBysro0unil omikyna abo
(byHKUiIOHATBHE YKOBTE TiJI0 LUKy (poto 1-5).
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Y KOpiB MOCIITHOI TPYIH 3a Majblallii BiAMIYaJOCh CYTTEBE AOCTOBIpHE 3HIKCHHS (B 7 pasiB)
CHUMIITOMIB KICTO3HOTO YIIKO/DKEHHSI SIEYHUKIB Yy (QONIKYIsIpHY (azy 3 0JHOYACHUM 301TbIICHHAM
PO3BHTKY HOPMaJILHOTO (DYHKITIOHATHLHOTO CTaHy OJHOTO 3 SIEYHHKIB (HASBHICTH JO3PUIOTO (POJIKYITY
a00 KOBTOTO TiJIa LUKIY), 110 IIPOLTIOCTPOBAHO AiarpaMoio 1. A Ha rinoTpodiyHi IpoIiecH B TOHAIAX
(rimoroHanusMm, TinoQyHKHis 1 TinoTpodis) He CIOCTEPIranoch CyTTEBOIO BIUIMBY MPOOiOTUYHOTO KO-
pMoBoro mpemnapaTty. Lle cBiaumio mpo HeAOCTaTHICTh MPOTETHOBOTO KHUBJICHHS JIAKTYIOUMX KOPIiB, 110
OyJ10 pe3yabTaToM XpOHIYHOro aedinmuTy OuTKa B CKJIaAi KOPMOCYMIII (3a JaHUMHU J1a0OPaTOPHOTO
aHaiizy 3a Bumoramu JICTY 7169:2011 BmicT cuporo nmpoTteiny B 3pa3Ky MOHOKOpPMY ckianaB 8,2 %
3a Hopu 16-18 %).

1. Bnawe npobioTUYHOro 3axmMcTy cAM30BMX Ha GYHKLiO AEYHKMKIB KOpPIB
nicna 3actocyBaHHA KopmoBoro npobiotuky "Arpobiobak"

56

KoHTponb

i Aocnig,

KictozHicrb, % rinoroHagusm, % ®yHKUiOHANbHWA
CTaH,%

MOXIUBICTh MAKCUMAaJIBHOTO PETEHEPYIOUOr0 Ta POCTCTUMYIIIOIOUOro e(eKTy Bif MITyYHOTO 3a-
CETICHHS OPTaHi3My CUMOIOTHYHOIO MIKpOQIIOPOI0 OTPUMYETHCS 32 HASBHOCTI B paIlioHi, a, BIATIOBII-
HO, 1 B KPOBi TBapWHHU, OCTATHHOI KIIILKOCTI TIOXXUBHUX PEUOBHH, IO IMiJITBEP/KYIOTh HAIIi JTOCITi-
JOKEHHS Ha 1HIIOMY BUA1 TBapHH, a came — CBUHSX [8].

Heo0xiaHo 3BepHYTH yBary Ha CTPYKTYpPHI 3MiHH (DYHKI[IOHAJIBHOT aCUMETPil MapHUX T'OHAJ,
0COOJIMBO 3a MATOJIOrIYHOTO pO3BUTKY (ojikyiaspHoi ¢a3u (miarpama 2). ExciepuMeHTaNbHO 3a-
(iKCOBaHO NPOSB TaK 3BaHOI “‘CTPYKTYPH CTEXKEHHS , XapakTepHOi A OionoriuHux cucreM (op-
ra”i3MiB) B MpoIleci MPUCTOCYBaHHS JO 3MIHEHUX YMOB cepeloBHUIIa. [HBepcis JOMiHyBaHHs Mpa-
BOTO SI€YHUKA IIICJISA 3aCTOCYBAHHSA KOPMOBOI'O MPOOIOTHKY CBIAYHMTH PO CTPYKTYPHY HepeOyaI0BY
Opra”iamMy KOpiB B LiJIOMy, 3 BKJIIOYEHHSAM B mpolec ontuMizamii ¢izionoriuaux npouecis [THC
(J1IBOCTOPOHHE AOMiHYBaHHS, SIKE MPOSIBISIETHCS SK PEaKIlisl HA 30BHIIIHI TEXHOJIOTI4HI CTpEcH).
BcranoBneHe sBuIe MiATBEPIKYE MOMEPEIHI BUCHOBKH, BiIMiUeHI B HAITUX MOCIHKSHHAX [7, 8]
1 MaTepianax iHmUX aBTOpiB [13].

2. AvHamika GYHKLUIOHANbHOI acCUMeTPil NapHUX roHag KopiB
nig aieto npobioTMYHOro npenapary
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Ha ¢oro nmokazaHo MeToqu4HuU# i aXiz
110 OIIiHKU MOP(}OdyHKIIOHAIBHOTO CTaHy TOHAJ
KOpIB in vivo (anenaTopHui aHasi3 Mopdomerpud-
HUX [TApaMeTpPiB S€YHUKA
3a JIOIIOMOTOI0 MOJIEN).

KOHTPOJIb

2. Sle4HUKHU KOPOBH 3 XapaKTepPHUMH CUMIITOMAMU 3. SleyHUKHU KOPiB 3 03HAKAMU IJTHOOKOT0
MHOKMHHMX KiCTO3HUX JereHepaniii ¢oJikyJiis rinoroHaau3my, rinomjasii ¢goJikyjasipHoro mapy,
(TonikicTo3). BiICYTHIiCTIO QYHKIiOHATBHUX YTBOPEHb.
JOCJIa

A n

- O gen

—

4. Sle4HUKH KOPOBH 3 03HAKAMM CTaTeBOI 5. Sl€YHHUKM KOPOBH 3 03HAKAMM CTATeBOI
HUKJIIYHOCTI (IIPaBOCTOPOHHS JIOKAi3aLlist HUKJIIYHOCTI (IIPaBOCTOPOHHS JIOKAi3aLlist
(hyHKIIOHATBEHOTO KOBTOTO TiJIa IUKIY). JIOMIHAHTHOTO TIEPEOBYISITOPHOTO PONIKYITY).

Sk mokasanmu Harli JOCTiKEHHS, MOBHOIIHHICTh PAllioHy TOJIiBII B yMOBaX IHTEHCUBHOTO TIPO-
MHCIIOBOTO MOJIOYHOTO KOMITJIEKCY CTa€ BCe OUIbII BUPIIANbHUM (HAaKTOPOM €KOHOMIKM BHUPOOHUIT-
Ba. [ToTpiOHO 3BaXkaTH Ha Te, IO 3aCTOCYBAaHHS CYYaCHHX KOPMOBHUX J00aBOK, 30KpeMa MpoOioTH4-
HUX KYJIBTYp, CYTTEBO 3MIHIOE O10JIOTIYHUIA CKIIa]| IIOJICHHOTO PaIlioHy JIHHOTO cTajna (3MiHEHUH SKi-
CHO-KUTbKICHUN TIOKUBHUM CKJIAJ] SIKOTO I1Ie BUBUCHO HEJAOCTATHBO), a HA TIPAKTHUIII OUTBIIICTH Crielia-
JICTIB JIOTETNep KOPUCTYETHCS 3acTapiinMu HopMmatuBamu rofiBii BPX. 3actocyBaHHs B MpakTHIL
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peabHOTO BUPOOHUIITBA CYYaCHUX METO/IB OakTepiaibHOl mpodiTakKTHKH 1 Tepamii noTpedye a0aat-
KOBOTO CUCTEMaTHYHOTO BUBYCHHS JJII BUCBITJICHHS HAWO1IBI €()eKTUBHUX TEXHOJOTIUHUX ITiIXO/IB
3 BpaxyBaHHSAM CHMOIOTHYHOI Mii KyJIBTYPHHX IITaMiB MiKpOOPTaHi3MiB Ha TOTOJIiB’ I TBAPHUH B KOHK-
PETHMX YMOBax ekciutyaTamii. TiJIbkk TOII MOJJIMBO OTPUMATH MaKCHUMaJbHHI e(eKT yNnpaBiIiHHS
3IIOPOB’SIM 1 MPOAYKTHUBHICTIO CTa/ia 3 JOMOMOT00 POOIOTUYHOTO 3aXUCTY TBAPHUH.

BucnoBku. 1. JlocmiTHUM IUISXOM BCTAHOBJICHO JOCTOBIPHUH MO3UTHBHUI BIUIUB 3r0J0BYBaHHSI
Mpo0ioTHYHOrO Mpernapary Arpo0iodak y Ckiaai MOHOKOPMY Ha ONTHMIi3aliio MophodyHKIIOHAIb-
HOTO CTaHy SIEYHHUKIB JIAKTYIOUHMX KOpIB (IaJbIIOBaHO (DYHKI[IOHAJbHI YTBOPEHHS T'OHAJ B JIOCIIl
y 56 % camunp, a B KOHTpoIi —y 34 %).

2. JloBeneHo, 1Mo B pe3yibTaTi HOpMOGhIOpH3aMii CIIM30BUX TPABHOTO TPAKTY MPOOIOTHIHUMH KY-
JTBTypaMH CYTTEBO (B 7 pa3iB) 3MEHIIMINCH MPOSIBM KICTO3HMX JIeTeHEPaIiit (GOITIKyIIiB SEYHUKIB JIaK-
TYIOUHUX KOPIB.

3. PesynbTaTil HOCHIHKCHHS MiITBEPIMIN €EKTUBHICTh BUKOPUCTAHHS PEKTATBHOTO JTOCIIKEH-
Hs SI€YHHKIB KOPIB B KOMIUIEKCI 3 METOIMKOIO Bi3yai3allil MajblaTOPHUX JaHHUX I aHaIi3y MOpQo-
reHe3y TOHaJ (in vivo) B Pi3HUX HAYKOBO-BUPOOHUYUX JTOCIIAaX.
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Bunsinue npodHOTHYECKOIi 3a1UTHI CIM3MCTBIX HA GYHKIMIO IMYHUKOB JIAKTHPYIOLIMX KOPOB

C. A. CupamoBa, O. I'. I'ymeHHbIii

IpencraBieHsl pe3ysibTaThl MOHUTOPHHIOBOIO UCCIIEIOBAHUS CKapMIMBAHHUS JOWHBIM KOPOBaM KOPMOBOTO IIPOOHOTH-
Yyeckoro mpemnapara ArpoOno6ak U ero BIMSHHE Ha PEHPONYKTUBHYIO (YHKIHUIO. JOCTOBEPHO YCTAaHOBIEHO, YTO Y KOPOB
0CJIe HACTYIUICHHS IIEPU 071a HOPMOGIIOPU3ALMY CITM3UCTBIX MUILEBAPUTEIBHOTO TpakTa (4epe3 22 aHs MOCiIe Hayajia BHe-
CEeHUSI KYJIBTYp JIaKTO- U OndunodakTepuii B MOHOKOPM), OTMEYAJIOCh CYIIECTBEHHOE (B 7 pa3) CHIDKCHHUE MPOSIBICHUN KUC-
TO3HOCTH TOHAJ B CPAaBHEHUH ¢ KOHTpoJieM (6e3 MpoOHOTHIECKO 3aIuTEl). B ONMBITHON TpyIine 0TMEYEHO YITydIIeHHe MOp-
(o(dYHKIMOHATBHOTO COCTOSHHS SIMYHHUKOB: Y 56 % caMOK NalbIaTOpHO (in vivo) BBIBICHO HAINYNE (DYHKIMOHAIBHBIX
XKEJTHIX TN IIUKJIA ¥ IPEeIOBYIATOPHBIX (OIMKYIIOB (B KOHTpoJe — 34 %). B ombiTe ckapMinBaHue )KUBBIX ITPOOHOTHIECKIX
KYJIBTYpP B COCTaBe pallOHAa He TOJBKO YIYUIIMIO TPAH3UT KOPMOB, KOTOPBIH cHI3MICS 10 17 % (B KoHTpOJe — 36 %), HO U
J1aJI0 JOTIONHUTENBHBII OMOJIOr0-IIPOU3BOACTBEHHbINH 3Q(eKT onTuMHU3annK GyHKINH Pa3MHOXKEHHS JIAKTUPYIOIIUX KOPOB.

KiroueBble cjioBa: KOPOBBI, SIMUYHUKH, (POJIIMKYISAPHbIE KUCTHI, IIOJIUKUCTO3, IPOONOTHYECKHE KYIbTYpHl, Lactobacil-
lus acidophilus, Bifidobacterium bifidum, nHopmodiopu3arys, TpaH3UT KOPMOB.

Influence of probiotic protection of mucous on ovarian function of lactating cows

S. Sidashov, O. Humenny

Introduction in countries with developed cattle breeding industrial technology of milk production has led to the fact that
dairy cows are constantly kept in an artificially created environment where exposed to chronic anthropogenic stress. Such
conditions cows cause a substantial reduction in the natural resistance that impairs animal health and has a negative effect on
productivity and fertility. Against this background of lactating cows are very sensitive to the influence of pathogenic and
conditionally pathogenic associations of microorganisms for the intensive propagation of which the conditions of industrial
cattle-breeding complexes with high concentration of livestock, creating a comfortable environment.

Numerous studies in recent years have shown significant incidence of mixed infections of viral and bacterial etiology,
which form artificial paratrophyc microbiocenosis industrial livestock facilities. Today the economy of animal husbandry
was crucial right strategy veterinary measures in paratroop: prevention should be aimed at limiting the possibility of expand-
ing the number of pathogens new followers and exacerbating their virulence.

Among the appropriate ways recently topical use of probiotics that protect and optimize the stability of the micro flora of
the skin, mucous tissues and of the organism as a whole, and in cases of dysbiosis is to restore normal flora.

In recent years, in the literature the data of numerous studies on the positive effect of probiotics in the composition of the feed
on the activity of the digestive system and enhance growth of young animals. But questions about the impact of the symbiotic micro
flora on mucous membranes of the reproductive tract and sexual function productive animals remain not studied.

Therefore, the aim of our scientific work experience was to study the effect of feed probiotic preparation on the basis of
lacto- and bifidobacteria on the morphogenesis 1 state of the ovaries of lactating cows under dairy complex. For implementa-
tion goals were set and solved the following tasks:

— definition by washing transit feed main milking herd prior to and after giving feed probiotic (control period of the for-
mation of the metabolically active gastrointestinal tract of the normal flora of mucous membranes);

— diagnosis rectal palpation and pathological functional formations of the gonads of cows by using the cyclic method.

— establish linkages between the process of normalization mucous membranes of the digestive tract and the formation of
mutagenesis in the ovaries of cows.

Scientific production the research was conducted in 2016 in conditions typical of a dairy complex of industrial type
(Odessa region), where groups of cows — analogs of the Ukrainian red dairy breed with productivity of 5.000 kg of milk on
average per lactation.

As probiotic protection was used by domestic drug Agrobiobac, containing a live symbiotic culture (Lactobacillus aci-
dophilus, Bifidobacterium bifidum) with a titer of biomass not less than 107 cells/ml, and the products of their metabolism.
The way the application meets the requirements of the instructions of the manufacturer (OOO "Ukrproduct”) as a method of
evaluating the transit of feed through the three sieves.
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The results of the monitoring studies showed a significant positive effect on the reproductive function of cows feeding
forage probiotic drug "Agrobiobac". It is established that in lactating cows after the process of normalization mucous mem-
branes of the gastrointestinal tract (experience — 22 days after the beginning of any cultures of lactobacilli and bifid bacteria
in the ration), there was a significant (7 fold) decrease in the manifestations of putlog of the gonads in comparison with the
control (without probiotic). Experienced cows marked improvement of the morphogenesis status of the ovaries:
56 % of females by palpation (in vivo) the presence of yellow bodies cycle and ovulatory follicles (control — 34 %).

In the experience of feeding live probiotic cultures as part of a diet not only improved transit feed, which decreased to
17 % (in the control undigested feed residues in the manure was up to 36 %), but also gave additional bio — productive effect
of optimizing the reproductive function of lactating cows.

Key words: cows, ovaries, follicular cysts, polycystic disease, probiotic cultures, Lactobacillus acidophilus, Bifidobac-
terium bifidum, normalization, the transit of food.

Haoitiwna 12.10.2016 p.

UDC 619:618.14-002:636.4

SHPILEVSKA V., doctor of veterinary medicine
GUMENNY O., candidate of veterinary sciences
Odessa State Agrarian University

EFFECTIVE MODERN METHODS OF STIMULATION
FARROWING FOR SOWS

Po3rnsHyTi MTaHHS 3acTOCYBaHHS 010JIOTIYHO aKTHBHUX IIpenapariB Bioestrovet ta Decomoton it cuuxpoHi3amii
OIOPOCiB y CBUHOMATOK B yMoBax poauHHOi hepmu Gospodarstvo Rolne Kamil Gajda (ITonbmia).

BcraHoBIIEHO, 1110 3aCTOCYBaHHS JaHHMX HPENapaTiB CIpHUsIE OCTOBIPHOMY 3MEHIICHHIO TPUBAJIOCTI POJIB, 4aCTOTH BH-
HUKHEHHS cMHApoMYy MMA (MacTUT-METpUT-arajakTii) Ta 3MEHILICHHIO MEPTBOHAPOKEHUX MOpocsT. JloBeneHo, mo MeTo-
I CTUMYJIALIT OMOPOCIB Y CBUHOMATOK BIUIMBAIOTh Ha IHTEHCHBHICTH BiJJHOBJICHHS CTATEBOI LUKIIIYHOCTI MTiCIsL BiJUTy4SHHS
MIOPOCHT.

CKOpOYEHHS Yacy OOpOCY CIILT BBXKATH OHUM i3 TOJOBHUX METOJIB, SIKi I03BOJISIFOTH 3MCHIIINTH BTPATH IOPOCHT.

KnrodoBi ciioBa: cBUHI, CTHMYISIis, CHHXpOHI3amlis, ONOPOCH, BIITBOPEHHS, OIOJOTIYHO aKTHBHI IpemapaTy,
Bioestrovet, Decomoton.

Formulation of the problem. Natural farrowing for a sow must not last more than 6-7 hours and
interval between birth of piglets — 30 minutes. Such flow of farrowing does not envisage intervention
from a man. But any deviations from this norm can be adjusted by a personnel. The amount of still-
born piglets diminishes thus the protacted process of birth of next piglets must be stimulated by intro-
duction of hormonal preparations that influence on the smooth musculature of uterus [1, 2, 3, 4].

In the conditions of modern complexes one operator can easily serve from 200 to 300 pigs due to
technology of growing of animals arrangement of farm, technological processes and synchronization
of luing-ins. On the rhythm of conduct of the industrial pig breeding and forming of groups of sows
for luing-ins duration of pregnancy for pigs, that lasts from 105 to 125 days, influences a considerable
measure [5, 6].

Analysis of recent research and publications. On researches of scientists such luing-ins have a
row of advantages such as a facilitation of care of new-born piglets, forming of identical on age tech-
nological groups of piglets on growing and fattening and sows in to the workshop of insemination. In
turn it stipulated the increases of the use in practice of the industrial pig breeding of different methods
of stimulation and synchronization of luing — ins.

Thus in obedience to researches, with the purpose of farrowing for sows and prophylaxis of syn-
drome of MMA (metritis-mastitis-agalaktia) application of preparations of group of prostaglandins
F2a. As is generally known duration of pregnancy and luing-ins for pigs influences on the amount of
stillborn piglets.

So, at the protracted luing-ins (more than 6 hours) probability of appearance of stillborn piglets in-
creases, while at the use of different methods of stimulations dimishes on this basis the aim of this re-
search is a study of efficiency of different methods of stimulation [7, 8, 9].

Material and methods. Researches were conducted on a domestic pig farm Gospodarstwo Rolne
Kamil Gajda (Poland) on 30 sows of breed PIC.

© Shpilevska V., Gumenny O., 2016.
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Research result and discussion. Bioestrovet is hormonal preparation that is used for induction of
luing-ins for sows, functional violations in ovaries, disfunction of ovaries(quiet hunt, volation of peri-
odicity of sexual cycle), diseases of uterus after luing-ins.

Decomoton it is preparation that belongs to the agonist of Oxytocinum of the prolonged action.
The operating substance of Karbetocynum selective contacts with receptors of Oxytocinum in the
smooth muscle of uterus, stimulates rhythmic reductions of uterus, increases frequency of existant
fights and promotes tone of fallopian muscle [9, 10, 11].

For determination of efficiency of methods of stimulation on principle of analogues were formed 2
experimental and 1 control groups of animals for 10 sows in each. The chart of introduction of prepa-
rations is described in table 1.

Table 1 — Chart of stimulation of odynagogue for sows

Group of animals Amount of sows Pre‘paranon,‘ dose, Time of introduction
introduction
1 (experimenta) 10 Bioestrovet, 2 ml, singly After .24h to the supposed
luing-ins
After 24h to the supposed
. Bioestrovet, 2 ml, singly luing-ins
2 (experimenta) 10 Decomoton, 2 ml, singly in 24h after introduction of
preparation Bioestrovet
3 (control) 10 Preparations were not entered Expectatlgn b,e ginning of
natural luing-ins

For twenty-hours to the supposed luing-ins the tern of that was defined on the calendar of the ex-
pected luing-ins from the date of the last insemination, preparation Bioestrovet, 2ml, was entered to
the sows of the first experimental group, singly, behind the ear. Preparation Decomoton, 2ml, was en-
tered also to the sows of the second experimental group, behind the ear for the facilitation of flow of
luing-ins stimulated by prostaglandins. Not a single preparation was entered to the sows of the third
control group, the so-called «natural» luing-ins.

Efficiency of methods of correction of luing — ins was estimated on duration of luing-ins, presence
of stillborn piglets, origin of syndrome of MMA and intensities of renewal of sexual recurrence after a
weaning. The stage of excitation of sexual cycle was determined by the method of reflex (through a
hog-tester) in a flow of 10 days after the weaning of piglets. The weaning of piglets from sows was
conducted on 30 day after luing-ins.

Lately in connection with passing of the pig breeding to industrial basis and arising up in this con-
nection heavy adaptation of animals to the unusual terms of maintenance for sows the cases of patho-
logical flow of period increased after luing-ins. Thus sows have a syndrome of MMA (mastitis-
metritis-agalactia) one of the most frequent pathologies. This syndrome specialists also named a fever
after luing-ins, by a galactopyra, toxemia, septicemia, agalactic syndrome. This illness is related to the
luing-ins and accompanied for sows by the complex of signs with partial or complete completion.

The syndrome of MMA is observed both for adults and for young sows at the normal flow of
luing-ins. A disease on the farms of pigs can appear suddenly and stagger a herd to 30-50 %, some-
times to 90 % of animals.

Economic losses from MMA mainly carry after death of new-born piglets, that arrives at 70-80 %,
in bad cases to 100 %. In Europe for the prophylaxis of MMA sows in the last months of pregnancy
apply intramuscular prostaglandins in a 12.5 mg [4, 5, 8, 9].

Influence of methods of stimulation on duration of luing-ins and frequency of origin of syndrome
of MMA for sows is presented in table 2.

From data tables 2 are visible that application of methods of farrowing played in favor of reduction of
duration of luing-ins in the first and second experimental groups. Thus, the least duration of luing-ins was
observed in the second experimental groups(2h), and most in the control groups of animals (5h).

It is also necessary to pay attention to that application of preparations for farrowing for sows plays
in favor of to reduction of syndrome of MMA. Thus, the least amount is observed in the second exper-
imental group (10 %) and most in the third control group (40 %).
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Table 2 — Influence of methods of stimulation on duration of luing-ins and frequency of origin of syndrome of

MMA of sows

Group of animals

Amount of heads

Duration of luingins, hours

Amount of sows of patients
of MMA, heads, (%)

1 (experimental) 10 3 2 (20%)
2 (experimental) 10 2 1 (10%)
3 (control) 10 4 (40%)

During luing-ins there can be reasons of high death rate of piglets different factors. But the most
frequent reason of this illness is not physiologically the protacted luing-ins with all their negative con-
sequences. Therefore reduction of time of luing-ins it is necessary to consider one of main methods
that allow to decrease the losses of piglets. For this purpose use preparations operating on the para-
sympatic nervous system [9, 10, 11].

Amount of living and dead piglets also depended on the chart of stimulation. Results are repre-
sented in table 3.

Table 3 — Amount of living and dead piglets

Group of animals Living piglets Dead piglets Common amount
1(experimental) 100 6 106
2(experimental) 130 4 134
3(control) 90 8 98

From data of table evidently, that the most of living piglets were in the second experimental group
(130 sows), the least — in the third control group (90 sows). Also, the least amount of dead piglets is
observed in the second experimental group of sows (4 heads) and greater in a control group (8 heads).
Such data testify also that application of Bioestrovet preparation was less effective in the first experi-
mental group of animals by comparsion to second one because the amount of dead piglets anymore in
the first experimental group (6 sows).

Influence of farrowing on intencity of renewal of sexual reccurence represented in table 4.

Table 4 — Intensity of renewal of sexual cycle of sows

Day after weaning of piglets from a sow
to appearance of the stage of excitation
of sexual cycle

Group of animals Amount of heads

1 (experimental) 10 4
2 (experimental) 10 3
3 (control) 10 5

From data of table 4 evidently that quicker is a sexual reccurence restored for animals in the sec-
ond experimental group (3 days), in first experimental (4 days), in a control group (5 day).

Conclusions. 1. Application of chart of farrowing preparations appeared most effective, because
played in favour of reliable reduction of duration of luing-ins (2 hours in the second experimental
group and 5 hours in a control group) and frequency of origin of syndrome of MMA (metritis-mastitis-
agalactia) in the second experimental group (10 %) by comparsion to first experimental (20 %) and
with the third control (40 %) groups.

2. Also application of this chart diminishes the amount of stillborn piglets in the second experi-
mental group (4 sows) by comparison to a control group (8 sows).

3. Intensity of renewal of sexual recurrence for sows after weaning of piglets straight depends on
this chart of farrowing — quicker is a sexual recurrence restored in the second experimental group
(on 3 day), while in the first investigated group on 4 days and in control group on 5 days.

Development and estimation of effective methods of stimulation and synchronization of luing-ins
for sows for further reduction of loss of new-born piglets on pig farm.
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I dexTUBHBIC COBPEMEHHbIE METObI CTUMYJISIIIMHA OMIOPOCOB Y CBHHOMATOK

B. B. lInunesckasi, O. I'. 'ymeHnHbIii

PaccmoTpens! BONpOCH MPUMEHEHUS] OHOJIOTMYECKH aKTHBHBIX Tpernaparos Bioestrovet n Decomoton st CHHXpOHU3a-
IIIY OIIOPOCOB Y CBHHOMATOK B YCIIOBUSIX ceMeifHol ¢epmbl Gospodarstwo Rolne Kamil Gajda (ITossma).

VYcraHoBI€HO, YTO NPUMEHEHHE NAaHHBIX IPENapaToB OJAaroNpHATCTBYET NOCTOBEPHOMY YMEHBIICHHIO JIUTEIBHOCTH
POJIOB, 4aCTOThl BO3HUKHOBEHUs cuHApomMa MMA (MeTpUT-MacTUT-arajgakTus) ¥ YMEHBIICHHIO MEPTBOPOKACHHBIX IOPO-
caT. JIoka3aHO, 4YTO METOJbl CTUMYJISILIUU OIIOPOCOB Y CBUHOMATOK BIIMSIOT Ha MHTEHCUBHOCTh BOCCTAHOBIICHUS IOJOBOM
LHUKIMIHOCTH TIOCTIE OThEMa IMOPOCST.

CoxpaliieHre BpeMEHH 0Iopoca CIeAyeT CUUTaTh OJHUM U3 TIaBHBIX METOIOB, KOTOPHIE MO3BOJISIOT YMEHBIIUTh MOTE-
PH IOPOCAT.

KnroueBble c1oBa: CBUHBM, CTUMYISIMS, CHHXPOHM3AIUS, OMOPOCHI, BOCIIPOU3BEJICHUE, OHONOTMYECKH AKTHUBHBIE
npenapatsl, Bioestrovet, Decomoton.

Effective modern methods of stimulation farrowing for sows

V. Shpilevska, O. Gumenny

In the article the results of application of complex of bioactive preparations of Bioestrovet and Decomoton are considered for
synchronization of farrowing for sows in the conditions of domestic pig farm Gospodarstwo Rolne Kamil Gajda (Poland).

The got effects showed that the use of this chart for an farrowing played in favour of to reliable reduction of duration of
process of farrowing frequency of origin of syndrome of MMA (metritis-mastitis-agalaktia) and reduction of amount of still-
born piglets. It is well-proven that the methods of stimulation of farrowing for sows influence on intensity of renewal of sex-
ual reccurence after a separation piglets.

Reducing the time of farrowing be considered one of the main methods to reduce the loss of piglets.

Key words: pigs, stimulation, synchronization, farrowing, play, biologically active agents, Bioestrovet, Decomoton.
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BETCAHEKCIHIEPTH3A, AKICThH
TA BE3IIEKA XAPYOBUX IIPO/IYKTIB

YK 619:614.31:634/635.002

BOT'ATKO H. M., BYKAJIOBA H. B., BOI'ATKO JI. M., kaHuaTH BET. HAyK
binoyepkiscokuii HayionanvHuil acpapHuti yHisepcumem

3ACTOCYBAHHSA YAOCKOHAJIEHUX METOJIB BUBHAYEHHSA
AKOCTI COJIEHUX TA MAPUHOBAHUX I'PUBIB
3A IX BETEPUHAPHO-CAHITAPHOI OLIIHKU

3a mpoBeeHHsI BETEPHHAPHO-CAHITAPHOT OL[IHKKM COJCHUX Ta MapHUHOBAHUX I'PHOIB Oyau po3poOiieHi yJOCKOHAIEH]
METOJM BH3HAYCHHS MACOBOI YaCTKHM HATPIIO XJIOPHUIY Ta 3arajibHOi KHCIOTHOCTI PO3COJIy i MapHHay y COJICHUX Ta Ma-
puHOBaHUX rpudax, sSKi MaJd JOCTOBIPHICTh Y MOKa3HUKaX BiamoBinHo — 99,7 ta 99,8 %. lle MoxxHa BUKOPHCTOBYBATH 32
BH3HAYEHHS SIKOCTI JaHO! NpOAyKLii y BUPOOHMYUX J1abOpaTOpisix MOTY)XHOCTEH 3 BHUPOOHHITBAa KOHCEPBIB i3 rpuoiB,
JICpIKaBHUX J1abopaTopisix BETEpUHAPHOI MEIMLUHU Ta Yy JabOpaTopisiX BETEpPUHAPHO-CAHITApHOI EKCIIEPTH3U Ha arpo-
HPOMHCIIOBHX PUHKaX.

Ha nani po3po0ku orpumani [larentn Ykpainu Ha kopucHy Moaeins 3a Ne 109388, 109390 «Crioci6 yoCKOHATIEHHS BH-
3HAYEHHS 3arajbHOI KUCIOTHOCTI MapHHALy Y MAPUHOBAHUX Iprbax», «Croci0 ya0CKOHAICHHS BH3HAYCHHS! MACOBOI YaCTKU
HATPIIO XJIOPHIY Y COJICHUX 1| MAapUHOBAHHUX Iprbax». Y MepCreKTHBI MOAAIBIINX JOCII/KEHb HEOOXiTHO MPOBECTH anpoba-
Lif0 yJIOCKOHAIEHUX METOMIB B yMOBax jaboparopii YKpMeTpTecTCTaHAapTy i pO3poOUTH HalliOHAIBHUI CTaHAApT HA JaHi
METO1 KOHTPOJIIOBAHHSI IKOCTI KOHCEPBIB 3 TpuOiB.

KurouoBi ciioBa: Oe3rneuHicTh, SIKICTh, COJIEHI Ta MAPUHOBAHI rpUOH, BeTepHHAPHO-CaHITAPHA OIliHKA.

IMocTtanoBka npodjemMu. PocInHHI TPOAYKTH — HEBII €MHA CKJIaJ0BAa YaCTHHA XapUyBaHHS
mojieii. XapuoBe 3HAYCHHSI POCIMHHOI MPOYKINi MoJsrae B TOMY, II0 32 PaXyHOK BMICTy MO-
KUBHUX PEUOBHH KOMIICHCYIOThCS CHEPTETUYHI 3aTpaTH OPraHi3My; BOHH € JHKEPEIOM M’ sI30BO1
€HepTii, peryJioioTh BMICT IIYKPY B KPOBi, MMOHOBIIOIOTH 3allacy TUIIKOTEHY B IEYiHIN, O0epyTh
y4acTh y BifHOBJIEHHI KIITUH [1]. OcHOBHUM 3aBmaHHSAM Jlep>KIPOACIOKUBCIY KON YKpaiHu €
Jep>KaBHUH KOHTPOJb 3a 0E3MEYHICTIO Ta SAKICTIO MPOAYKIIi POCIUHHOTO MOXOoMkeHHs. s 3a-
Oe3redeHHs 0€3MEeYHOCTI Ta AKOCTI MPOAYKIN pOCIHMHHHUIITBA HEOOXITHO PO3pOOIISITH HOBI €KC-
MPECHI Ta YIOCKOHAJICHI METONHW BH3HAYCHHS SKOCTI TpHOIB Ta MPOMYKTIB iX MepepoOKH It
3AIHCHEHHS HAJEKHOTO BETCPUHAPHO-CAHITAPHOTO KOHTPOJO. PanukanbHe pillIeHHS IILOTO ITH-
TaHHA MOXe OyTH NOCATHYTE Y pa3i YTBOPEHHS €IUHOTO BUPOOHWUYOTO IMHUKITY — «BIJ TOJISA — 10
cromy» [2, 3].

AHaJgi3 ocTaHHIX J0caixKeHb i my0Jikanii. Y cydacHUX JiTepaTypHUX DKepeax He BUCBITICHI
MMUTAHHS MI0JI0 PO3POOKH HOBUX Ta YAOCKOHAJIEHUX METOIB BU3HAUCHHS SIKOCTI i OE3MEeYHOCTI Tpu-
0iB Ta IPOIYKTIB iX MepepoOKH. Y CBITOBIN HAyIl 1 MPAKTHUIII OCTAHHIMH POKaMHU IIBUIKO PO3BUBA-
IOTBCS METOJIU 1 TeXHIYHI 3ac00U i1 BU3HAYCHHS SKOCTI Ta OE3MEYHOCTI POCIUHHOI MPOAYKIIii, 110
JIa€ MOXKITUBICTh 3aCTOCOBYBATH KOMILIEKC CIEIiaIbHUX Ta00PATOPHUX TOCIIKEHb, SIKi IPOBOIATHCS
CrieriajTicTaMi BeTepHHAPHOI MEAUITMHI Ha TMOTYKHOCTSAX 3 BUPOOHHUIITBA KOHCEPBIB i3 TpUOIB, arpo-
MIPOMHUCIIOBUX PUHKAX, ONITOBUX 6a3ax Tomo [4, 5].

Meta po6OTH — pO3poOUTH YIOCKOHAJIEHI METOJM BU3HAUEHHS MAacOBOI YAaCTKH HATPIIO XJIOPHIY
Ta 3arajibHOi KMCIIOTHOCTI MapHHAy y COJIEHMX Ta MapHHOBAaHWX I'prbax 3a MPOBEACHHS iX BETEpH-
HapHO-CaHITapHOI OITIHKH.

Marepiai i MmeToau nocaimkennst. /s qocaiKeHHS] BAKOPUCTOBYBAIU I'PUOHI KOHCEPBH BiTYH-
3HSHOT'O BUPOOHHWITBA, IO Peali3yBalUCs y CylepMapKeTax, Ta COJeHi i MapuHOBaHi rpudu, 110 pea-
J3YBaJIMCS CyO’ €KTaMH TOCITOIapIOBaHHS Ha arpolPOMHUCIOBUX PUHKAX Y KUTBKOCTI 48 TIpo0 HACTYTI-
HUX BHUAIB: Oumi Tpubu — 11 mpo0; macmroku — 8 mpo6; meuyepuii — 8 Tpo0d; JTUCHIKHA CIPaBKHI —
7 mpo0; oneHbKu — 14 po0.

© Borarko H. M., Bykanosa H. B., Boratko JI. M., 2016
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[MonepeaHbo OYII0 IPOBEACHO OPraHOJCITHYHE TOCIIHKEHHS TPo0 rpubiB (Kouip, 3amax, KOHCHC-
TEHI[is1) Ta B KOMIUIEKCI (hi3WKO-XIMIYHHX JOCIiPKEHb: BU3SHAYCHHS MAacCOBUX YaCTOK POCIMHHUX Ta
MiHEpaJbHUX JOMIMIOK [4—6]. Takox OyJI0 MPOBEACHO MOCIIKEHHS Ha BCTAHOBJICHHS MacOBOI 4acT-
KH HaTPIIO XJIOPHUY Ta 3arajilbHOT KHCJIOTHOCTI MapuHAJy y COJICHUX Ta MApUHOBAHHX IprOax 3a po3-
poOJIeHNMH YIOCKOHAIEHUMH MeToaami [7, 8].

OcCHOBHI pe3yJbTaTH TOCHIT:KeHHA. 32 OPraHOJICNTHYHUMHU TTOKa3HUKAMU COJICHUX Ta MapHHO-
BaHUX I'puOiB (O1IMX, MACIIOKIB, IICUEPHIIb, INCUIOK CIIPABXKHIX, ONCHBKIB) 0YJI0 BCTAHOBJICHO: IPH-
Ou IIiTi, OTHOTO BHTY, OOHOPIIHI 32 pO3MipoM, O€3 MEXaHIYHHUX MOIIKOHKCHB, 0€3 CIi B YepBOTOYHH,
0e3 IUIsIM; CMaK 1 3amax HaTypaJbHUM, BIACTUBUI JaHOMY BHIYy I'pUOiB, I MaPUHOBaHUX 3 apoMa-
TOM TIPSHOIIIB; CMaK MapHHOBAaHUX T'PHUOIB CIIa0KO KUCIUiH a00 KUCIHMH, HE BUSBICHO CTOPOHHIX cMa-
Ky Ta 3amaxy; M sSKOTbh I'pHOIB IIIJIbHA, IPYKHA; 3aJIUBKA PO3COTY Ta MapuHAIY MPO30pa, 3JIETKa TATY-
ya. MacoBa 4acTka JOMIIIIOK POCIMHHOTO TOXO/KEHHS Y COJICHUX Ta MapUHOBaHUX rpubax pi3HUX
BUJiB cTtaHoBWia He Oubme Hik 0,2+0,02 %, a MacoBa 4acTka MiHEPaJIbHUX JOMIIIOK — HE OiibIe
Hix 0,050,002 %.

Jis po3po0KHM yIOCKOHAJICHUX METOJIiB BU3HAYCHHS MacOBOI YaCTKH HATPIIO XJIOPH/Y Ta 3aralib-
HOI KUCIIOTHOCTI MapHHAJly y COJICHUX Ta MapWHOBAHHUX rprbax OyJau MPOBENEHI eKCIEpUMEHTAIBHI
JOCTIKEHHS.

CyTh MeTOAY IPYHTYETHCS Ha BU3HAUCHHI KUIBKICHUX MMOKa3HUKIB MacOBOI YACTKH HATPIIO XJIOPH-
Iy Y COJICHUX 1 MapHHOBAaHUX IpruOax IIISIXOM 3MiHM KiJIBKOCTI Ta KOHIEHTpALlii pEaKTUBIB 3a TUTPY-
BAHHS PO3YMHEHHX XJIOPHUAIB y Mpobi po3comty abo MapHHay y KilbkocTi 2,5-2,6 cM”, 1110 po30aBieHa
TUCTUIIHOBAHOIO BOJOIO y cIiBBimHOMICHH! 1:10, po34riHOM HITpaTy cpibia 3 MacoBOIO KOHIICHTPAITi-
ero 0,05 MOJ'II:/,I[M3 3a HassHocTi 0,5-0,6 oM’ XpoMary KaJjiro 3 MacOBOIO KOHIICHTpaIi€w 2,5 % 1o mo-
SIBM CTIMKOTO TIOMapaH4YeBOr0 3a0apBICHHS YHNpomoBX 12—14 cekyHJ Ta BUpaXyBaHHSM BMICTY Ha-
TPIO XJIOPUAY y BiZCOTKaxX 3a (HOPMYJIO0, 110 3a0€3MEeUNTh JOCTOBIPHICTh PE3YJIbTATIB IiJ 4ac BH-
3HAYEHHS AKOCT1 COJICHUX Ta MapUHOBaHUX TpHOiB [7].

[Noka3HWKM MacOBOi YaCTKM HATPIO XJIOPUAY y PO3COJIaX 1 MapuHagaxX rpudiB 3a po3poOICHUM
YIOCKOHAJICHUM METOJIOM HaBeJeHi y Tabmmii 1.

Tabmuns 1 — [Moka3HUKH MacOBOI YaCTKH HATPIIO XJOPUAY Y PO3COJIaX COJEHHX Ta MAPHHAIAX MADHHOBAHNX IpubiB
pi3HuX BuaiB, M+m, n=48

N [Toxa3HuKK MacoBO1 YaCTKU Hopwma 3rinto
No . KinekicTb . . ’
Bup conenux rpubis HATPIIO XJIOPUY 32 YAOCKOHANIS- | 3 JIFOYHM HaI[lOHAITb-
/o npo0
HUM METOJIOM, % HUM CTaHAapToM, %
1 Couteni 6inti TpubH 6 5,48+0,04
2 CouteHi MacIrOKA 4 4,62+0,02
3 Couteni nevepuii 4 4,85+0,02 4,5-5,5
4 |CoreHi TMCHYKH CIIPaBXHI 3 4,72+0,03
5 CoJleHi ONEHBKH 8 5,2140,04
Bun mapuHoBaHuX rpubiB
6  |MapuHoBaHi 6ii rpudu 5 1,82+0,02
7 MapuHOBaHI MaCIIOKH 4 2,9240,02
8 MapuHoBaHi nedepuii 4 2,01 £0,02 2,0-3,5
9  |MapHHOBaHi JIUCHYKH CIPABKHI 4 2,70+0,03
10 |MapuHOBaHI ONICHEKU 6 3,49+0,04

Jani tabmumi 1 cBimyaTh, IO MOKAa3HUKKA MAacOBOI YACTKH HATPIIO XJIOPHAY y MOCITIIKYBAaHUX
npobax CoJIeHHX Ta MapHHOBAaHUX TpuOiB Oyau y MeXax HOPMH 3TiIHO 3 AIIOYMMH HOPMAaTUBHUMHU
JIOKYMEHTaMH: JUIsl COJIEHUX TpubiB — 4,5-5,5 % Ta mapuHoBaHux rpubis — 2,0-3,5 %.

Takox eKCIepUMEHTAIbHUMHU JOCIIKEHHSIMHU OyJ0 po3po0JIeHO YAOCKOHAJICHUH METON BU3HA-
YEHHS! 3arajbHOi KUCIOTHOCTI po3comiB Ta MapuHaltiB. CyTb METOAY IPYHTYETbCS Ha BU3HAUCHHI Ki-
JBKICHUX TIOKa3HHUKIB 3arajibHOT KUCJIIOTHOCTI MapuHaly Y MApHHOBAHUX IprOax MIISIXOM 3MiHU KiJlb-
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KOCTIi Ta KOHIIEHTpAIlil peaKTHUBIB 3a TUTPYBAHHS KHCIIOT y Mpo0i po3cory abo MapuHaay Y KiTbKOCTI
8,0-9,0 cM’, 0 po36aBIeHa AUCTHILOBAHO BOJOK y MipHiii ko6i emuicTio 100 cM’, po3umHOM Ha-
Tpif0 TiZPOKCHIY 3 MacoBoio KoHueHTpauiero 0,05 moms/am’ 3a HasBHOCTI 0,1-0,2 cM® crpTOBOrO
po3unHy TUMOJI(TANIEIHy 3 MACOBOIO KOHIIEHTparli€o 0,5 % 3a IOCTIHHOTO TepEeMINTyBaHHS 10 OTPH-
MaHHS CTIHKOrO CHHBOrO 3a0apBIIEHHS, IO HE 3HMKae ynponoBxk 10—11 cexyHa Ta BUpaxyBaHHSIM
3arajibHOI KHCJIOTHOCTI Y MPOLIEHTaxX 3a GOpMYJIOI0, 0 3a0e3MeUnTh TOCTOBIPHICTh Pe3yIbTaTiB MpU
BHU3HAYCHHI SIKOCTI COJICHHMI Ta MapUHOBaHUX IpuOiB [8].

[Toxa3HuKkH 3arajlbHOI KHUCIIOTHOCTI PO3COIY Ta MapHWHATy TpUOIB 3a PO3pOOJICHUM YIOCKOHAJIe-
HUM METOJIOM HaBeJieH1 y TabmuIli 2.

Tabmuis 2 — [Toka3HUKH 3araabHOI KHCJIOTHOCTI PO3COJTy Ta MAPHHAAY Y COJIEHHX Ta MADHHOBAHHX Ipuéax
pi3HuX BuaiB, M+m, n=48

S Iloxa3Huku 3aranbHOL Hopwma 3rinuo
Ne . KinpkicThb . . .
Bup conenux rpubis KHCJIOTHOCTI 32 YIOCKOHAJICHUM | 3 JIFOYMM HalliOHAJbHUM
/o npo6
meTonoM, % craniapTom, %
1 |Comneni 6ini TpubH 6 0,92+0,02
2 |CoieHi MacIIOKH 4 1,06+0,04
3 |Comnewni neuepuri 4 1,81+0,06 0,8-2,5
4 |CoJeHi IMCHYKH CITPaBXHI 3 2,07+0,05
5 |CoileHi ONIEHBKH 8 2,1340,04
Bun mapuHoBanux rpu6is
6 |MapuHoBaHi 61 rpudu 5 0,82+0,04
7  |MapuHOBaHI MacIFOKU 4 0,62+0,02
8 |MapuHOoBaHI neYepwuii 4 0,85+0,02 0,6-0,9
9 |MapuHOBaHI JIMCHYKH CIPaBXKHI 4 0,71+0,03
10 |MapuHOBaHi ONEHBKH 6 0,99+0,02

Jani Tabnuii 2 cBiuaTh, 0 MOKA3HUKHU 3arajibHOI KHCIOTHOCTI Y JOCIiPKYBaHUX MIPo0ax cole-
HUX Ta MAPMHOBAHUX I'PUOIB OyJIM y MEKaX HOPMH 3TiAHO 3 AIFOUMMH HOPMATUBHUMH JTOKYMEHTaMHU:
TSt cosieHuX rpubiB — 0,8-2,5 % (y po3paxyHKy Ha MOJIOYHY KHCJIOTY) Ta JJIsi MApUHOBaHHUX TPHOIB —
0,6-0,9 % (y po3paxyHKy Ha OLTOBY KHCIIOTY).

[IpoBeneHMMH AOCIIIKEHHSMH BCTAaHOBJICHO, 10 MOKA3HUKU SIKOCTI COJNICHHX T4 MapHHOBAHUX
rpubiB OyJIM B MeKaX HOPMH 3TiTHO 3 IIOYMMH HAIIOHAJILHUMHU CTaHIapTaMu YKpainu. [lani 3a pos-
pOOJICHUMHU YIOCKOHAJICHUMH METOIaMU OYyJIM CTa0lTBHUMU Ta JOCTOBIPHUMU, OTKE I METOIH MOXK-
Ha BUKOPHCTOBYBATH NPH BCTAHOBJICHHI SKOCTI COJICHMX Ta MAapHMHOBAHUX IpuOiB pisHMX BUIIB. Lli
METOAM TMPOWIIIN anpodaIliio y JepKaBHUX JadopaTopisx BETCpPHHAPHO-CAHITAPHOI €KCIEPTH3HM Ha
arponpoMHUCIOBUX puHKaxX. KpiM Toro, CmiJl 3a3Ha4UTH, 10 METO/IN € e(peKTUBHIUMHU Ta eKOHOMHIMH
IIOJI0 PUTOTYBAHHS Ta BUKOPUCTAHHS PEAKTHUBIB, a iX pe3yJbTaTH Jal0Th KOHKPETHI KUTBKICHI ITOKa-
3HHMKH 32 3HAUYEHHSIMH MacOBOi YaCTKH HATPII0 XJOPHIY Ta 3arajlbHOi KMCIOTHOCTI COJIEHUX 1 MapH-
HOBaHUX IpHOIB.

BucnoBku. 1. Po3pobnennii yiocKoHaNEHUH METOI BU3HAUYEHHS MacOBO1 YaCTKU HATPIIO XJIOPHIY
Yy COJICHHMX Ta MapWHOBaHHMX TpuOax I'PYHTYEThCS Ha 3MiHI KUIBKOCTI Ta KOHLEHTpaLii peakTUBIB 3a
TUTPYBaHHSI PO3YMHEHUX XJIOPHUAIB PO3UYMHOM HITpaTy cpibdma 3 macoBoro KoureHTpariero 0,05
Mous/IM° 3a HasiBHOCTI 0,5-0,6 M’ XpOMAaTy Kalliio 3 MACOBOIO KOHIGHTpALi€o 2,5 % Ta BUPaXyBaH-
HSIM BMICTY HaTpilO XJIOPUAY Y BIICOTKaX 3a (GopMyJioro, Mo 3a0e3Me4nTh JOCTOBIPHICTh pe3yIbTaTiB
3a BU3HAYCHHS SKOCTI MApMHOBAaHUX IPHUOIB.

2. Po3pobiieHnii yaoCKOHaJIEHNUH METOI BU3HAYCHHS 3arajibHOi KUCIIOTHOCTI MapUHAIy Y MapHuHO-
BaHUX IpuOax IPYHTYETHCS Ha 3MiHI KiIIBKOCTI Ta KOHLIEHTpALlil peakTHBIB 3a TUTPYBAaHHS KUCIIOT PO-
3YHHOM HATpiIO TiIPOKCHIY 3 MAcoBOK KoHueHTpamiero 0,05 moms/aM’ 3a massaocti 0,1-0,2 o’
CITUPTOBOTO PO3YHMHY THMOJI(TANCIHY 3 MACOBOIO KOHICHTpaIieo 0,5 % TOCTIHHO TepeMilTyiouH 10
OTPUMAaHHS CTIKOTO CHHBOTO 3a0apBJICHHS, IO HE 3HHKae yrnpoaoBx 10-11 cexyHa Ta BupaxyBaH-
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HSIM 3araJbHOi KACJIOTHOCTI Y TIPOIEHTax 3a (hOPMYJIOI0, IO 3a0E3MeUUTh TOCTOBIPHICTh PE3yIbTaTiB
32 BU3HAYCHHSI SKOCTI MApUHOBAHUX TPHOIB.

3. Po3pobnenHi yaockoHaleHi METOIU MAarOTh MOCTOBIPHICTh y BH3HA4YCeHHAX 99,7-99,8 %, BoHH
€KOHOMHI MO0 MPUTOTYBaHHS PEaKTHUBIB, 3pYYHI B MPOBEACHHI 1 MOXXYTh BHKOPHUCTOBYBATHCS Y
KOMIUIEKCI MOPSJ 3 iHIIMMH METOJaMH BH3HAUYEHHS SIKOCTI COJICHMX Ta MapUHOBaHUX I'pUOIB y Aep-
KaBHUX J1a00paTOpisaX BETCPUHAPHOI METUIIMHU Ta JTA00pATOPIsSX BETCPUHAPHO-CAHITAPHOI EKCIICPTH-
3M Ha arpoIrpoOMHUCIOBUX PUHKAX.

[MepcrieKTHBH MOAANBIINX JOCTIIKEHb — TPOBECTH aNpoOaIifo YA0CKOHAICHINX METOIB BH-
3HAYEHHS MAacOBOI YaCTKU HATPilO XJOPUAY Ta 3arajibHOi KUCIOTHOCTI PO3COJIB 1 MapwHaJIIB y
COJICHUX Ta MapMHOBAaHMX rpubax pi3HUX BUIIB B yMOBax JiabopaTopii YKpMeTpTECTCTaHAApTY
Ta PO3pPOOUTH HAI[IOHANBHUH CTAHAApPT HAa JaHI METOAM KOHTPOJIOBAHHS SKOCTI KOHCEPBIB 3
rpudis.
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Hcnoab3oBaHue ycOBepIIEHCTBOBAHHBIX METOJI0B ONpefeIeHHs] KauecTBA COJEHBIX H MAPHHOBAHHBIX I'PHOOB
NP UX BeTePHHAPHO-CAHUTAPHOIi OLleHKe

H. M. Borartko, H. B. bykanosa, JI. M. BoraTko

IIpu npoBeneHUN BETEPUHAPHO-CAHUTAPHOW OLICHKE COJICHBIX M MapHHOBAHHBIX I'pHOOB ObUIM pa3paboTaHbI ycoBep-
IICHCTBOBAHHBIC METOJIbI OIPEICIICHNS MacCOBOM JI0JIM HATPHs XJIOpHIA U O0LIeH KUCIOTHOCTH paccosa U MapHHajla B CO-
JICHBIX ¥ MapHHOBaHHBIX I'pHOax, KOTOPBIC MMEIH JOCTOBEPHOCTH B IOKA3aTENsIX COOTBETCTBEHHO — 99,7 m 99,8 %. Oto
MOKHA HCIIOJIb30BATh IIPH OIPESNICHNH KauecTBa JaHHOH MPOIYKIMU B IIPOM3BOJCTBEHHBIX JIAOOPATOPHSIX MPEIIPHATHI
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10 TIPOU3BOACTBY KOHCEPBOB C TPHOOB, TOCYJAPCTBEHHBIX J1A00PAaTOPUSIX BETEPHHAPHON MEAUIMHEI U B IJAOOPaTOPUSX BETe-
PHHApPHO-CAaHUTAPHOH HKCIICPTHU3BI HA arpONPOMBIIIICHHBIX PHIHKAX.

Ha nannsle pa3paboTku noiydeHs! [lateHTsr Ykpannsl Ha mosne3nbsle Mogenn 3a Ne 109388, 109390 «Crocob ycosep-
IICHCTBOBAHUS OIpE/CNICHUs] O0Iel KUCIOTHOCTH MapuHaja B MapHHOBAHHBIX Iprbax», «CHocod ycoBepHIIEHCTBOBAHUS
OIIpEIENICHNsI MacCOBOM JOJIM HATPHUsI XJIOPH/A B COJICHBIX M MapHHOBAHHBIX IpHOax». B mepcnekTuse naapHEHIIMX Hccie-
JIOBaHMIT HEOOXOAUMO IIPOBECTH ANPOOALIMIO YCOBEPIICHCTBOBAHHBIX METOIOB OIPEAENICHHUS MACCOBOM JOJIM HATPHS XJIOPHU-
J1a 1 o0lIel KUCIOTHOCTH PAaccoIOB U MAapHHAJ0B Y COJCHBIX M MApMHOBAHHBIX I'PUOAX pasHbIX BUJOB B YCIOBHUSX Jlabopa-
TOpUM YKpMETpTeCTCTaHIapTa U pa3paboTaTh HALMOHAIBHBIM CTAHJAPT HA JaHHBIC METOJbl KOHTPOJIMPOBAHHS KauecTBa
KOHCEPBOB C TpHOOB.

KnroueBble c10Ba: 6€301acHOCTB, KAYECTBO, COJICHBIE M MApHHOBAHHBIC I'PHOBI, BETEpHHAPHO-CAaHUTAPHASI OLICHKA.

Use of improved methods for determining the quality of salted and marinated mushrooms for their veterinary
and sanitary evaluation

N. Bogatko, N. Bukalova, L. Bogatko

Vegetable products — an essential component of human nutrition. Food value of vegetable production is that due to the
nutrient content of energy costs offset body; they are a source of muscle energy, regulate blood sugar, renew glycogen in the
liver involved in restoring cells.

The main objective of Ukraine is State food staff service state control over the safety and quality of plant products. To
ensure the safety and quality of crop production should express and improved new methods for determining the quality of
mushrooms and their products for proper veterinary control. A radical solution to this issue can be achieved if the single pro-
duction cycle — «from the field — to the table».

In modern literature not covered the issue of the development of new and improved methods for determining the quality
and safety of mushrooms and their products. In the world of science and practice in recent years rapidly developing methods
and techniques for determining the quality and safety of plant products, which makes it possible to apply a set of special la-
boratory studies conducted by specialists of veterinary medicine at the facilities for the production of canned mushrooms,
agricultural markets, wholesale depots and so on.

Purpose — to develop improved methods for determining the mass fraction of sodium chloride and total acidity in salty
marinade and mushrooms for carrying out their veterinary and sanitary evaluation.

The developed methods have improved reliability in the definitions 99.7-99.8 %, they are economical on preparation of
reagents, comfortable to hold and can be used in combination along with other methods of determining the quality of salted
and marinated mushrooms in government laboratories and veterinary laboratories, veterinary and sanitary expertise in agri-
cultural markets.

For research use canned mushrooms ofdomestic production, realized in supermarkets and salted and pickled mushrooms
that realized entities on agricultural markets of 48 samples of the following species: white mushrooms — 11 samples; butter —
8 samples; mushrooms — 8 samples; real chanterelles — 7 samples; mushrooms — 14 samples.

For veterinary and sanitary evaluation salted and marinated mushrooms have developed improved methods for determin-
ing the mass fraction of sodium chloride and total acidity of the brine and marinade in salted and marinated mushrooms that
have credibility in terms respectively — 99.7 and 99.8 %, which can be used in determining the quality of the product in a
production laboratory facilities for the production of canned mushrooms, government laboratories and veterinary laboratories
in the veterinary and sanitary expertise on agricultural markets.

The method is based on determining the quantitative indicators of mass fraction of sodium chloride in the salt and pick-
led mushrooms by changing the amount and concentration of reagents in the titration of dissolved chlorides in the brine or
marinade sample in an amount of 2.5-2.6 cm®, which is diluted with distilled water in the ratio 1:10 silver nitrate solution
with a mass concentration of 0.05 mol/dm® 0.5-0.6 cm® in the presence of potassium chromate mass concentration of 2.5 %
to the emergence of resistant orange color within 12—14 seconds and less sodium chloride content in percent the formula that
will ensure reliability of the results in determining the quality of salted and marinated mushrooms.

Also, experimental research has developed an improved method for determining total acidity brines and mari-
nades. The method is based on determining the quantitativ total acidity eindicators in the marinade of marinated mush-
rooms by changing the amount and concentration of reagents in the titration of acids in the sample of brine or mari-
nade in amount 8.0-9.0 cm®, which is diluted with distilled water in a volumetric flask 100 sm?, sodium hydroxide
with a mass concentration of 0.05 mol/dm?® in the presence of 0.1-0.2 cm® tymolftaleyin alcohol solution with a mass
concentration of 0.5 % at constant stirring to obtain a stable blue color that disappears within 10—-11 seconds and less
common acidity percentage formula that will ensure reliability of the results in determining the quality of salted and
marinated mushrooms.

The data obtained design Patents for utility models Ukraine on Ne 109388, 109390 "Method of improving determine the
total acidity in the marinad emarinated mushrooms", "Method of improving the definition of mass fraction of sodium chlo-
ride in the salt and pickled mushrooms".

In the future, further research neccessary conduct testing of improved methods for determining the mass fraction of so-
dium chloride and total acidity brines and marinades in salted and marinated mushrooms of different species in a laboratory
Ukraine teststandard and develop a national standard for data quality control methods of canned mushrooms.

Previously studied samples of mushrooms were studied organoleptic (color, smell, texture) and the complex physical
and chemical research: determining the mass fraction of impurities vegetable and mineral additives. Also, a study was con-
ducted to establish the mass fraction of sodium chloride and total acidity in salty marinade and pickled mushrooms on devel-
oped advanced methods.

Key words: safety, quality, salted and marinated mushrooms, veterinary-sanitary estimation.

Haoitiwna 13.10.2016 p.
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CE30HHI 3MIHU I'TTPOXIMIYHHMX ITIOKA3HHUKIB BOIN
3A BUKOPUCTAHHS YCTAHOBOK 3AMKHYTOI'O BOIOIIOCTAYAHHSA
JJIs1 BUPOIITYBAHHSA PAUAYKHOI ®OPEJII

IpencraBieHo pe3yJabTaTH AOCHIIKEHHS TiIPOXiMIYHMX MOKAa3HHUKIB BOJM, SIKy BUKOPHCTOBYIOTbH B YCTaHOBKaX 3a-
MKHYTOTO BOJOIOCTauaHHs Uil BUPOLIyBaHHs paiinyxHoi ¢openi, i Ha ii ckuni. BusiBieHo He3Ha4YHI CE30HHI KOJIMBAHHSI
3HaUCHb MOKA3HUKIB SIKOCTI BUKOPHUCTOBYBAaHOI BOAM. BMicT xs1opuaiB, Cyb(aris, HITpaTiB, HITPHUTIB, COJIEH aMOHIIO y BOJ1
BIpo1oBXK 2016 poKy He HepeBHILyBaB AOMYCTUMHX 3Ha4YCHb, BIJTaK, I CIIOJYKH HE YMHHWINM HETAaTHBHOIO BILIUBY Ha puoy.
Iepesumenns I'JIK Oyno BusBIEHO 3a BMICTOM 3aii3a y OepesHi i rpyasi — Ha 21,3 Ta 15,3 % BignosigHo. Ce30HHI BinMiH-
HOCTI BUSIBJIEHO TaKOX 3a T1IPOXIMIYHMMH NOKa3sHHKaMHU CTIYHHX BOJ, SIKi CKMAaioThes 3 Y3B. Y3uMmky B HuUX (ikcyBamn
icrotHe (Ha 70,2 %) 3MEHILICHHS BMICTY 3aBUCIIMX PEYOBHH, 301IbLICHHS a30Ty aMoHiiHOro Ha 82,4 % Ta HiTpaTiB Ha 14,4 %
MOpiBHSHO 3 6epe3neM. OfHAK HABITh y Pa3i HEPEBUIICHHS 3HAYCHb SSIKHUX IOKa3HUKIB MOPIBHAHO 3 GOHOBUMH CTi4HI BOAU
rOCHO/IapCTBa 3AIUIIAIOTHCSA OS3MECYHUMH Il EKOCUCTEMH PIiUKH, B AKY CKUJIAIOTHCS.

Kurouogi ciioBa: Y3B, paiinyxua Goperns, rigpoxiMiuHi MOKa3HUKU BOJH, CTiUHI BOJIH, CE30HHI 3MiHU.

IMocTanoBka npodJjemMu. BuporyBanas pubu 1 BOgHUX 0e3XpeOeTHUX B iHAYCTpialbHUX PHOO-
BOJHHUX CHCTEMax Ha OCHOBI YCTaHOBOK 3aMKHYTOro BoponocTtadanHs (Y3B) HaOyBae B Hamriil kpaiHi
Jefaiti OUTBITIOr0 TOMTUPEHHS 1 € JOCUTH MEPCIIEKTUBHUM, OCKIJIBKH JTa€ 3MOTYy CKOPOTHTH J0 MiHIMY-
My CIIOKHBaHHS YUCTOI BOAM 1 OyIyBaTH pUOHUITHKI MiIMPHEMCTBA HA BOJOKEPENIaX Majiol IMOTYXK-
HocTi. Pa3om 3 TuM, mig yac BuporryBanHs pubu (i OyIp-IKUX TBapHH) Y HEBOJII BUHUKA€E HU3KA THUIIO-
BUX TPOOJIEM — PO3JNaAH OCMOPETYMIOBaJIbHOI (YHKLIi, TeMIepaTypHHH LIOK, 4acTKOBa acgikcis,
3HIKEHHSI CTIMKOCTI 0 3aXBOPIOBAHb, CIIOBUTLHEHHS POCTY, 3MEHIICHHS IUTITHOCTI, po3Jaau OOMiHY
ta id. [1-3]. Lli Ta iHmi XxBopoOu HaHJaCTIIIe € pe3yIbTaTOM IIOTIPIIECHHS YMOB cepenoBuIna. Binrak,
pEryJIoBaHHA B 3aMKHYTHUX CHCTEMax TeMIIEpaTyPHOTO, COTbOBOT0, CBITJIOBOTO PEXUMIB y BiAMOBiA-
HOCTI 13 3aBJaHHSIMH BHUPOOHWIITBA, YIPABIIHHS XUTTEBUM ITUKIOM BHPOIIYBAaHOI PHOM MOKJIHBE
JIATIIE 3a TIOCTIHHOTO KOHTPOJIIO SIKOCTI BOJIH.

AHaJi3 ocTaHHIX J0CTiKeHb i myOaikamiii. [lutaHHsM ekcIuTyaTarlii 3aMKHYTUX CHCTEM, SIKOCTI
1 OYMIIEHHS BOAM, AKa B HUX LUPKYJIOE, MPUCBSIYEHO HHU3KY PpOOIT 3apyOiKHUX IOCIIIHUKIB.
B ocraHHIX my0iKaIlisx yBary 30CepekKeHo Ha po3po0IeHHI HOBUX TEXHOJIOTIH IJIsT OUHINCHHS BOIU
(HaHOTEXHOJIOT1, MeMOpaHHUX peakTopiB Tomo) [7, 8], JocHiIKeHHI YyrpynoBaHb MiKpOOpraHizmis
010¢inbTpiB, iX B3aemozii i MeTabomiuHOi akTUBHOCTI [5, 9]. Y pocilicbKuX BUAAHHAX MPEICTABICHO
pe3yAabTaTH IOCTIKEHHS BOJHOTO CEPEIOBHUINA JIJIsI YTPUMAHHS B OCHOBHOMY TaKuX 00 €KTIB aKBa-
KYJBTYpHU SIK TOBCTOJIOOMK, KOPOII, COM, pociiickkuii ocetep [2, 3]. 3 ornsay Ha Te, 10 B YKpaiHi Qy-
HKLIOHY€ HEBEJIHMKa KUIBKICTh TOCIOJAPCTB 3 BUKOPUCTAaHHAM Y 3B 1 OinbIicTh iX nepeOyBae y mpu-
BaTHIH BIIACHOCTI, HAYKOBO OOTPYHTOBAHI JIaHI CTOCOBHO OCOOJIMBOCTEH BUPOIYBAHHS aKBaKyJIbTypPH,
30KpeMa pauayHoi opeii, oOMekeHi. BincyTHs Takox iHpopMallis Ipo BIUIMB CE30HHUX 3MiH KO-
CTi BOAW Ha )KUTTEIISUTBHICTE OpENi Ha Pi3HUX CTAZisIX OHTOTEHESY.

Mertow poboTu OYyJI0 AOCHTIKCHHS CE30HHHX 3MiH IMOKa3HHKIB SIKOCTI BOJM B YCTaHOBKaX 3a-
MKHYTOT'O BOJOIIOCTa4YaHHS JJIS 3’ ICYBaHHA iX MOXKJIMBOTO BIUIMBY Ha KUTTEIISUTBHICTD paiiay KHOT
(opei B mporieci BUPOIIYBaHHS, a TAKOXK SKOCTI BOJ, SKi CKUIAIOThCs 3 Y3B.

Marepiaj i MeToguKa K0CTiAKeHDb. J[0CTiKEHHS IPOBOIMIIA B TIOBHOCUCTEMHOMY (hopeneBomy
rocrogapctBi — CXiTHOYKpaiHCEKOMY IIeHTpi po3BeneHHs IMiHHUX BUIiB pud (CYLIPLIBP) «MXKAx.
JlxepemoM BOJIOIIOCTavYaHHs B TOCIIOIAPCTBI € apTe3iaHChKa CBEPAJIOBHHA TITHOMHOIO 40 M 3 TI0/1a4€I0
Bozu 10 M*/rog. PiBens 3aminu Boau B V3B cranosuB y cepearbomy 10 % 3a 100y.

Sxictb Bomu B Y3B mocmimKyBaiy 3a TAKUMH TIOKa3HUKaMI: TeMrieparypa, pH, 3arajabpHa KOpCTKICTb,
KaJIaMyTHICTh, KOJIbOPOBICTh, BMICT KHCHIO, 3arajbHOrO 3aji3a, HITpaTiB, HITPUTIB, XJIOPHUIIB, CYIb(ATIB,
aMoHiro, (ropuniB Ta cyxoro 3amumky. [Ipobu Boau asst anani3y BimOMpanu B TppoX Toukax Y 3B Tpuui
Ha Micsb y OepesHi, koBTHI Ta rpyaHi 2016 poky. [Ipobu Binbupamm sk y 6aceliHax 1Jisi MOJIOAL, po3Ta-

e I'punesny H. €., lumans T. M., 2016
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IIOBAHUX Y TPUMIIIIEHHI, TaK 1 B OaceliHax IS TOBApHOI pHOM, PO3MIIICHUX HAa30BHi. Taki MOKa3HUKU SIK
TEeMITepaTypa, BMICT KUCHIO Ta pH KOHTPOITIOBAIINCS TIIOJICHHO TIEPCOHAIOM T'OCIIOAAPCTRA.

Kpim TOTO0, YIIpOIOBK POKY MOCIHIKYBAIHM CTi9HI BOJHM TOCHONAPCTBA, SKI CKHOAIOTHCS Y PIUKY
M>xa. ¥ cTiuHiil BOJi BU3HAYAIM BMICT 3aBUC/IMX PEYOBHH, a30Ty aMOHIMHOI0, HITpaTiB Ta ¢ocdaris.

3a pe3ynbTaTaMH XiMiYHOTO aHaJi3y BOJIU BCTAaHOBJICHO, IO 3a kiacudikamiero O.0. AnbokiHa,
BOHA HAJISKUTH JIO TiPOKapOOHATHOTO KIIACY 3 MTPEeBaKaHHAM HOHIB Kaiito (70,1).

OcHOBHI pe3yJbTaTH JOCTIIKeHHs. Y XOmi AOCTIIKEHHS OPraHOJCHTHIHHUX ITOKa3HUKIB BOJIH
3’sCyBaJid, [0 BOHHM ICTOTHO 3MIHIOBAJIMCh 3aJICXKHO Bia mopu poky. Tak, y Oepe3Hi KalaMyTHICTh
(BizHOCHA Tpo3opicTs) Boau Oyia Ha piBHI 0,44 NTU, a B ®OBTHI 1ie# MOKa3HUK 301nbIuBCs Ha 84,5
% 1 ctanoBuB 2,83 NTU (ta0u. 1). Lle 3HaueHHS X04 1 HE TEPEBUIIMIO AonycTumy Hopmy 3,5 NTU,
OJTHAK 3HAYHO YCKJIQIHIIIO KUTTEMISITbHICTD paliaykHoi (opemi. Bimomo, 1o 3aBuCii y BOJII YaCTHH-
KM OCiJatoTh Ha 350pax pud i yCKIAAHIOIOTh X AUXaHHS, HOHHWH OOMIiH Ta CIIOKHBAaHHS 1Ki, 1110, CBO-
€10 YEeProl0, TIO3HAYAETHCS HA TIPUPOCTI )KKUBOI Bary. [IpHunHy Takoro icTOTHOTO 301JIBIICHHS KajJamy-
THOCTI BOJY MOYKHa BOAa4YaTH y MOTPAILISHHI BEJIMKOI MACH JOIIOBUX CTOKIB Y IPYHTOBI BOJIU. 3araiib-
HUH aHaNi3 BOJM, NIPOBEACHUHN Y TPY/HI, IOKa3aB 3HauHe (Ha 87,6 %) 3MCHIIIEHHs KaJlaMyTHOCTI TI0-
PIBHSHO 3 )KOBTHEM.

Tabmuns 1 — JdocainzkeHHs BOIH 3i CBepAI0BUHH, 110 )KUBUTH MOBHOCUCTEMHE (hopesieBe rocnoIapcTBo

CYIPIIBP «<MKA»
Oepe3eHb KOBTECHb TpyIeHb PIOBaHH

KanamyThicts NTU 3.5 044+0,023 | 2.83+0.023 | 0,35+0,033 | JCanlliH 2.2.4-171-10
Komboposicts rpax 35,0 20942,16 5.540,88 11,64146 | JCanlliH 2.2.4-171-10
3amax 3a 20 °C Garn 3,0 2,040 1,0+0 2,040 JCanlliH 2.2.4-171-10
3amax 3a 60 °C Garn 3,0 2,040 1,0+0 2,040 JCanlliH 2.2.4-171-10
Xuopran M/’ 3500 | 100541347 | 124,049.56 | 1030421534 | JCanlliH 2.2.4-171-10
Cymbatn M/’ 5000 | 97.3+1423 | 92.8+17.87 | 117742166 | ACanlliH 2.2.4-171-10
Hitpatn M/’ 50,0 1,240,06 1,440,06 1,1+0,03 | JCanlliH 2.2.4-171-10
Aworii mr/’ 2.6 1,06:+0,02 <0,05 0.97+0,03 | JICanIliH 2.2.4-171-10
Hitpuri mr/’ 3.3 <0,003 <0,003 <0,003 | JCanlliH 2.2.4-171-10
Baraie sanizo | mr/av’ 1,0 1274002 | 0371002 1,1840,03 | JCanlliH 2.2.4-171-10
Cyxuii sammmok | mr/aw’ 1500 | 638042845 | 674.046437 | 638,0478.76 | JCanIliH 2.2.4-171-10
pH ompH | 6585 | 71330172 | 801+0,123 | 6,99+0,133 | JCanlliH 2.2.4-171-10
Hoperkicr Momb/am’ 10,0 6.15£0,13 2754022 | 6,20£0,034 | JICanlliH 2.2.4-171-10
3arajibHa

KonbopoBicTs BOJIM TOCSTIIA MAKCUMAIBHOTO 3HaUEHHs B OepesHi, 11 omniHoBamm y 20,9 °, mo Ha
40,2 % wmeHtie 3a HopMy. Y JKOBTHI IIeH MMOKa3HUK 3MEHIIMBCS 10 MIHIMYMY — 5,5 ©, a B TpyaHi — ij-
BuIuBcs 10 11,6 © (Ha 52,6 %).

3amax BoAM AOCIHIKYBaJH B JBOX TEPMIUHHUX pexumMax — 3a remneparypu 20 ta 60 °C. CytreBux
BIIMIHHOCTEH 3a 3amaxoM y BOJI 3 Pi3HUMH TeMIlepaTypaMH He BUSIBHIM. Y O€pe3Hi 1 TpyAHi 3amax
BOJIM OL[IHIOBAJIH y 2 0ajii, TAMYAcOM Yy »KOBTHI — 1 0aj 3a 000X TeMiepaTypHux peskuMiB. Ha ocinni
MOKa3HUKH BOJIU BILTMHYJIO 3HAYHE PO30aBICHHS M’ SIKOIO JOIIOBOIO BOJIOKO.

Yupomosx mepiony MOCTiKEHb YMICT XJIOPHUIIIB Y BOJI JKOJHOTO pa3y HE MEPEBUIYBaB HOpMa-
TUBHUX 3HaueHb. OHAK I OO MTOKa3HUKA TaKOXK Oyjia XapakTepHa Ce30HHa AMHaMika. Y OepesHi
KUIBKICTD XJI0pHuaiB Oyia Ha piBai 100,5 MF/,Z[M3, JKOBTHEBUH IMMOKa3HUK 30UIbmMBCS Ha 18,9 % 1 mami
3HOBY 3MCHIITUBCSI.

Bwmict cynbdaris, HiTpaTiB, HITPHUTIB, COJICH aMOHIIO Y BOJ1 BIPOJOBXK POKY TAKOX HE NCPEBUIILY-
BaB JIOIYCTUMUX 3HAU€Hb, BIJTAK, 11l CIIOJIYKH HE YAHHUIN HETATUBHOTO BILIMBY HA PUOY.

CTOCOBHO BMICTY 3arajlbHOTO 3ajli3a, [I¢ €JUHII MOKa3HUK, 3HAYCHHSI SKOTO MEePEBUIILYBAIO HOP-
MaTuBHE. Y Oepe3Hi 1 rpy/HI NepeBUIICHHS CTAaHOBWIO BiAmoBigHO 21,3 Ta 15,3 %, ogHak y >KOBTHI
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KITBKICTB 3aralbHOTO 3amiza Gyna merure Hopmu — 0,37 mr/av’. IligBumenns ymicTy 3amisa B Boai
HeOe3neuHe sl pruOH, OCKUTBKH T1IPOKCH]T 3alli3a MOXE 0CaJKyBaTUCh Ha X 30pOBHX METFOCTKAX 1
TIOTIPITYBaTH IUXaHHS Ta HOHHHWIA OOMiH. ICTOTHO 3pOCTae TaKOXK YPa3IHMBICTH OpraHi3My JO 3aXBO-
PIOBaHb.

BaxxnBe 3HaueHHs I BUpoLLyBaHHs pruOu mae pH Boau. Ha pisHuMX cTamisix po3BUTKY pangyx-
Ha (openb HEOAHAKOBO pearye Ha HecnpusaTIuBi 3HadeHHs: pH. OnTumaneHi 1 ZOMyCTHMI Aiana3oHu
pH Boam myst pi3HUX BIKOBHUX TPYIT BHPOIIYBAHHS TaKOX PI3HATHCS. ONTHUMYMOM JIJIsI MOJIOAI € 3Ha-
geHHS B Mexax 6,5-8,0. /[l ToBapHOi pubu 11e# Hiarma3oH HabaraTo IIHpITH.

[lig yac gocnigKeHb CIIOCTEpiranu Ce30HHY IMHaMIiKy Noka3Huka pH y Boni, ogHak HOpMaTH-
BHI 3HaYCHHS BiH HE MepeBUITyBaB. Y OepesHi pH O0yiro MakCuMabHO HAOIMKCHUM 110 HEHTpashb-
Horo (7,1), a B )KOBTHI — Pi3K0 3MicTIIIOCH Yy Oik sryxHOCTI (8,01). Ile 3HaueHHs HAOIU3UIOCH 110
BEPXHBOI MeKi HOpMH (8,5) 1 cBiAUMIIO MPO 301NbIIEHHS OPTaHIYHOTO0 HABAaHTA)KEHHS B YCTAHOBII,
[0 CIIPUYHUHSIIO TIEBHE 3aHETIOKOEHHS, OCKITBKH MOTJIO MPU3BECTH J0 MPUTHIYCHHS HiTpUQikaIii
a3oTy.

Haii0inpm cpusTianBoro Ajsl pO3BUTKY paiaykHOi dopelni € BoJa cepeqHbol KOpcTKocTi. Pruba
YHUKa€ M’ SIKO1 Ta Jy’e dKOPCTKOI BOJIH.

3arampHa KOPCTKICTh JOCIIHKYBaHOI BOAM CYTTEBO BapiroBaja BIPOIOBXK IMEPIOTy MOCHTIIHKEHD 1
3MiHIOBaJIAch B Jianasoni 2,75—6,2 Mous/nm . MiHiMaibHe 3HAYeHHS puTaMaHHe M’ sKii Boji 1 Oyio
3a(hikcoBaHe B JKOBTHi (TIOB’s3aHe 3 PO30aBIEHHSM JOLIOBOIO BOAOIO). 3HAYCHHS 3arajbHO1 )KOPCTKO-
CTi, SIKi cIIocTepiraiau B Oepe3Hi Ta TPy/IHi, BIAMOBI A MOTpedaM BCiX BIKOBUX T'pyIl puoO.

Brpoaosk BCOro BETeTAIMHOTO MTEPioay TeMIepaTypa BoIK B 0aceifHaX JOCIIIHOTO ToCIoaapc-
TBa KolMBajiack y Mexax 6,6—14,3 °C (puc. 1). Lli TemnepaTypu BXOIATh A0 3arajbHONPHUIHATOrO
niama3oHy onTUMalbHHX TemrepaTyp 7—18 °C, 3a sKoro ameTuT paiiayxHoi Qopeni € HalKpamiM.
[To3a M miamazoHoM puba BTpadae ameTUT, a B pa3l JOCSATHCHHS KPUTHYHHUX BiJIMITOK B3arajii He
XapuyeThesl. M IHTEHCHBHICTIO KHUBJICHHS 1 €)EKTUBHICTIO BUKOPUCTAHHS CIIOKUTOTO KOPMY iCHY€
npsMa 3alexHicTh. 3a Temneparypu 18 °C paiimyxHa (openb Moxe KUBUTUCS TOCUTH IHTEHCHBHO,
OJTHAK TPABJICHHSI CIIOKUTOTO KOMOIKOpMY Oyze HemoBHUM. TemmepaTypa BoAHM, sKa 3a0e31medye Hai-
KpaIuii TIPUPICT 3a paXyHOK CIOKUTOTO KOpMY, KomuBaeThes Bix 13 mo 15 °C. Biarak, onTumanpHy
e(eKTHBHICTh BUKOPHCTAHHS KOPMiB i MaKCUMaJbHUH ameTUT pagykHoi ¢opemi BiAMIYaoTh y Ta-
KOMY Jiamna3oHi TeMIepaTyp BOIH.
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Puc. 1. Ce30HHi 3MiHM TeMIepaTypHOro pe:kumy B 0aceiiHax /1 MiIpoIIyBAHHS MOJIOAI
Ta ToBapHoi pudu y ¢opesesomy rocnogapcrsi CYLIPIIBP «MKA», °C.

Ha pucynky 1 BuaHO, 1m0 A7 TOBapHOi pUOM B JIMIHI Ta BEpECHI TEMIIEPAaTypHUI Aialla30H BU-
porryBaHHs OyB 3HauHO mupmwi (6,6—14,3 °C), Hix y 6acetinax mis momomni (8,4-9,4 °C) y Toit ca-
Muii nepiof. Lle cnpuunHeHO THM, IO CTapIli BiKOBi Ipynu (ToBapHa prda) BUPOILYIOTh y OaceiiHax,
SK1 pO3TAIIOBaHi Ha BIAKPUTOMY MOBITPi, @ MiAPOLTYBaHHS MOJOAI 3IHCHIOIOTH Y IPUMILLICHHI.

Bin akTyanpHOT TeMmepaTypH 3alie)KUTh MAKCUMAIBHUH YMICT KUCHIO ¥ BOAi. Lle mosCHIOETh-
Csl TUM, IIIO BOAA MOXE PO3YMHHUTH JIUIIE MEBHY KUIBKICTh KUCHIO, 3HAYEHHS SIKOTO BU3HAYAETHCS
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MapiiaJbHUM THCKOM B aTtMocdepi. Y pasi MiABUIIEHHS TEMIIEPAaTypH BMICT KHCHIO 3MEHIITYETHCS
1 HaBmaku [6].

Jlns 3abe3medeH s 3MiHN BUKOPHCTAHOI BOIW Y PUOOBOIHUX €EMHOCTSIX Y TOCIIOIAPCTBI HaMa-
raroThecs 3a0€3MeYUTH MOCTIHHE ITOCTaYaHHs CBIXKOI, YMCTOI Ta 0aratoi kucHeM Boau. OnTuMaibHi
KOHIICHTpAIIil KUCHIO y BOJIi 3MIHIOIOTHCS 3aJICKHO BiJl CTaail OHTOreHe3y pubu. 3a3Buuail Haii-
Kpallolo € CUTyalisi, KOJIX BMICT KUCHIO Y BOJI JIJIs1 BUPOILYBAHHS Pi3HUX BiKOBUX I'pyn pub Ou-
3pkuit 10 moBHOTO HacwueHHS (100 %). OmHak Ha TPaAKTHUIll HE 3aBXKIHU BIAETHCS 30araTUTH BOIY
po3unHHUM KucHeM 70 100 %, ToMy JOTyCTHUMHH Aiamma3oH JUIs BOIU, SKY BUKOPUCTOBYIOThH IS
BHUPOILYBaHH!, € 3HAaUHO HIKYUM. [1ig yac iHkyOamii ikpy Ta Ha MEPIIUX CTalisIX OHTOI'CHE3y Ma-
JIBKIB YMICT KHCHIO KOJIMBAETHCS B MEXKax 5—6 MTI/J, I CTapIIUX BIKOBHX T'PYI JOITYCTUMHH Mi-
HIMYM MOXKe OyTH mpuONm3HO 4-5 Mr/in. Bim KiTBKOCTI KHCHIO 3HAYHO 3aJIeKaTh iHTCHCHBHICTH
pocTy eMOpiOHIB Ta MBUIAKICTh PO3CMOKTYBAaHHS KOBTOYHOT'O MilllKa — 3a Ae(inuTy Horo mi mpo-
LECH CIOBUIBHIOIOTHCS. [lepeHacHUeHHs, CBOEI0 YepProlo, HETaTHBHO IO3HAYAETHCSA Ha iKpi, sfKa
1IHKyOy€eThCsI, Ta Manbkax. Bigxig moxe caratu 70 %. Kpim Toro, 3HadHe MEepeHACHUYEHHS BOIHU
KUCHEM Ta a30TOM NIPHU3BOJUTH 0 BUHUKHEHHS Ta300yJb0anIkoBoi XxBopoou y dopeni Bcix Biko-
BUX TPy, 0cobauBo y Mosioxi [4].

Big ymicTy KHUCHIO YV BOJI, IO TTOAETHCS, 3AJICKUTEH KUIBKICTh IKPHHOK, MOJIOJII Ta TOBAPHOI prOH
Ha OJWHUITIO TUIOII PHOOBOJHOI EMKOCTI. Y XOJOIHIA BOJI MeTabOoMi3M, BiATaK AWUXaHHS, CIOBLIb-
HIOIOTBCSI, TUMYAcCOM Y TEIUIiil BOHU CTalOTh iHTeHCHBHIIIUME. OTxe, pakTnuHuil 00’eM BOIH, HEOO-
X1THUN 4719 yTpUMaHHS OJHI€ET 1 Tiel caMol KUTBKOCTI eMOPiOHIB, IO PO3BUBAIOTHLCS, MOJIOZI Ta TOBap-
HO1 pubwm, Oyae pi3HUTHCS. 3a HU3bKUX TEMIIEPATyp 00’ €M BOIH, IO MOJAETHCS, MOKE OyTH MCHIIIHM,
HiX 3a BUIIUX TemIepaTyp [4].

VY Hammx IOCTIIKECHHSIX piBEHb KUCHIO B OaceliHax OyB cTaOibHMM Ta B MeXax ontumymy. s
TOBapHOi prOM BiH KOJMBABCS B miama3oni 7,6-8,4 MI/aM°, a 11 MOJIOJT O0yB y Mexax 7,8-8,4 Mr/am°
(puc. 2).

—e— BwMicT po3uuHeHoro
KUCHI0 y Boai Y3B
ANnA nigpoweHHsA
mMonogai
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Puc. 2. Ce3onni 3MiHN BMicTy KHCHIO y OaceiiHax (hopeieBOro rocnogapcrsa
CYIPLBP «MKA», mr/mm’.

BaxnvBrii TOKa3HUK 0J1aromoydHOCTI TOCTIONApCTBa — SKICTh BiATPAIlbOBaHOT BOIM, sSKa CKHJIA-
€THCS B OBEPXHEB] BOJHI JyKepena. 3 Oorjisiy Ha e, MU MIPOBENU AOCIiIKEHHS CTIYHUX BoA (opere-
BOT'0 FOCHOAAPCTBA.

VY 0OepesHi 3a KOIHUM IOKa3HHKOM y CTIYHHX BOAax He OyJI0 BHSBJICHO MEPEBHUIINCHb (POHOBOIO
piBH: 320pyAHEHHS PiUKH BHIIE 3a Teyi€ro. 3aBUCINUX pPEUOBHH Oyio meHuie Ha 5,7 %, pocdariB — Ha
68,8 %, a30T aMoHiitHuit GyB BinCyTHiil B3araii, BMicT HiTpaTiB cranoBuB 1,8 Mr/mM’ (puc. 3). Lle cBi-
TUYUTH PO BHUCOKY SIKICTh CTIYHUX BOI, K1 Y pa3i MOTPAIUISHHS 10 TIOBEPXHEBUX BOJHUX JKEpEN Y
BEIMKHUX 00’ €Max HE MOpyIIaTh 010JI0TTYHOI PIBHOBArH MiCIICBOI €KOCHCTEMH.

VY BepecHi XapaKTepHCTHKa CTIYHUX BOJ 32 HABEACHHUMHU BUILE MOKAa3HHUKaMH JAEUI0 3MiHHMJIAch
(puc. 4). IlepeBuinieHs 3a BMiCTOM 3aBHCIINX PEUOBUH HE BUABIICHO, X Oyii0 Ha 53 % MEHIIIe MOPiBHS-
HO 3 BOJIOIO BHIIE Tedil piku. [TopiBHSHO 3 Oepe3HEBUMU MTOKa3HUKAMH B CTI9HIH BOJI JIETIO 30UTBITY-
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€ThCs KUIBKICTh HITpaTiB (Ha 79,8 %) 1 docdatiB (Ha 54,5 %), 3’ ABNA€ThCS HE3HAYHA KUIBKICTH aMoO-
HiitHoro azory — 0,41 mr/mm’. TIpHUYHHOIO LEOIO MOYXHA BBAXATH CYTTEBE 30LIbIICHHS TeMIIEPaTypH
BOJIU B OaceifHaX, sKe CIPHYMHWIO MiJABHUIICHHS HOPMH roJiBii. CBO€ 4eproro, MiBUIIECHA Kilb-
KIiCTh BIIXOJIB (EKCKPEMEHTIB pUO, HECIIOKUTOTO KOPMY) CYTTEBO 3MIHIOE T1IPOXIMIYHI MOKA3HHUKH.
Kpim Toro, Ommxue 10 oceHi 301bIIyeThCsl 00’ €M puOH, SKa BIPOJOBXK POKY BUpOCIa 3 THUMHOK. LIi
Ta 1HIII TPUYMHY BIUIMHYJN Ha MOJabIe 301IbIIEHHS KOHTPOJIbOBAHUX TOKA3HHUKIB y CTIYHUX BOJAX
1 B rpynHi (puc. 5).

O£ Buwe no Teuii pikn

O Huxx4ye no Teuii piku

O Ckuna Boau 3 6acenHiB

| PN AT ¢
3aBwucni Hitpatn
pe4YoBUHMU

Puc. 3. SIkicts criunux Box CYHPIIBP «M7KA», Gepesenn 2016 p.

O Buwe no Teuii pikn
O Huxye no Teuii Boau
O Ckna Boaun 3 6acemrHiB

3aBucni HitpaTtn
pe4YoBUHM

Puc. 4. SIkicte ctivnux Bog CYHPLBP «M7KA», Bepecens 2016 p.

V3umky dikcyBanu icrotHe (Ha 70,2 %) 3MEHIICHHS BMICTY 3aBUCIIUX PEUOBHH, 301JIBIICHHS a30-
Ty aMoHiliHOTO Ha 82,4 % Ta HiTpaTiB Ha 14,4 % nopiBHAHO 3 Oepe3HeM. YMicT docdaTiB 3anummBcs
Ha TIONepeIHbOMY piBHI — 1,1 Mr/am’.
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2
0
8 O Buwe no Teuii piku
6 [ Huxye no Teuii Boaun
4 O Ckna Boau 3 6acenHiBs
2
0
3aBucni Hitpatn
pe4vYoBUHN

Puc. 5. SIkicTh criuaux Box CYHUPLBP «M2KA», rpynens 2016 p.
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OTxe, TIIPOXiMiUHI MOKa3HUKH CTIYHUX BOJ BKa3yIOTh Ha Te, [0 BOJIA 32 SKICTIO MOTIPIIYETHCS ¥
BEpECHi Ta rpylHi, OJHAK BXKE Ha [MOYaTKy BECHHM BOHA 3HAYHO MOJIMIIYE CBOi XapakTepucTHku. Ha-
BiTh Yy pa3i MEepeBUILIECHHS 3HAaYEHb JACSKHUX ITOKa3HHUKIB MOPiBHSIHO 3 (POHOBUMH CTiYHI BOAM TOCTIOAAP-
CTBa 3AIHIIAIOTHCS OE3MEYHUMH JIJIS1 eKOCHUCTEMH PiKH.

BucnoBku. 1. Y pe3ynprari AOCTIKCHHS TiIPOXIMIYHUX TOKA3HHWKIB BOJIM B yCTaHOBKaX 3a-
MKHYTOI'O BOJOIOCTAYaHHs JJIs BUPOIIYBaHHS paiaykHOi ¢operni Oyjo BUSBICHO HE3HAYHI CE30HHI
KOJINBAHHSI 3HaYCHb MOKA3HHUKIB SKOCTI BUKOPHUCTOBYBAHOI Ta CTi4HOI BoaW. 2. Bmict xnopuais, cy-
nbdariB, HITPATIB, HITPUTIB, COJIEH aMOHIIO y Boai Bpoaosx 2016 poky He MepeBHUILYyBaB AOMYCTH-
MHX 3Ha4Y€Hb, BINITaK, Il CIIOJIYKH HE YHMHWIIN HETAaTHMBHOTO BIUTMBY Ha puOy. 3. Ilepesmmenns ['JIK
OyJ10 BHSIBJIICHO 3a BMICTOM 3ajliza y 6epesHi i rpyadi — Ha 21,3 Ta 15,3 % BignoBigHo. 4. Y cTiuHii
BOJIi B3UMKY (hikcyBanu ictoTHe (Ha 70,2 %) 3MEHIICHHS BMICTY 3aBHCIIUX PCUOBUH, 301IBIIICHHS a30-
Ty amoHiiHoro Ha 82,4 % Ta HiTpaTiB Ha 14,4 % nopiBH:iIHO 3 Oepe3HeM. 5. HaBiTh y pa3i nepeBHILeH-
HSl 3HAYCHb JESKUX IMOKa3HUKIB MOPIBHSIHO 3 (POHOBUMH CTi4Hi BOJU TOCHOJAPCTBA 3aJHINAIOTHCS
0e3MeYHUMH I eKOCUCTEMH PIUKH, B IKY CKHIAIOTHCS.
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Ce30HHBIC U3MEHEHH THIPOXHMHYECKUX NOKA3aTeIell BOAbI IIPH HCI0Jb30BAHUU YCTAHOBOK 3AMKHYTOI'0 BOJ0-
cHa0KeHHs 1151 BLIPAIIMBAHUS PafyKHOMH (opesn

H. E. I'puneBny, T. H. Ibimannb

IIpencraBiieHbl pe3yabTaThl U3yUYCHUS THAPOXUMHYECKUX MOKa3aTeNeld BOJBI, KOTOpas UCHOJIb3YeTCs B yCTaHOB-
Kax 3aMKHYTOT'O BOJOCHAOXEHHS IS BEIpAIlUBAHUS PaxyXHOH (opeinu, U IpHu ee cOpachIBaHUH. BHIIBICHBI HEe3HAUN-
TeIbHBIE Ce30HHBIC KOJeOaHus 3HAUEHUH Mmoka3aTellell KauecTBa HCIoyb3yeMol Bojsl. ConepixaHue XJIOPHAOB, CYJIb-
¢daToB, HUTPATOB, HUTPHUTOB, COJIEH aMMOHUS B BOJe Ha HpoTsokeHnH 2016 roxa He NMPEeBHIMIAN0 AOMYCTUMBIX 3HAUe-
HUI, B CBSI3U C YEM JTU COCIAMHEHMS HE OKa3bIBaJM OTPHUIATEIBHOTO BIUSHUSA Ha puIOy. [Ipessimenue I'JIK Ob10 BHI-
SIBJIGHO TIO COJICPXKAHMIO JKeje3a B MapTe U gexabpe — Ha 21,3 ta 15,3 % coorBercTBeHHO. Ce30HHBIE OTIHYUS OOHA-
PYXXCHBI TaKXKe MO THAPOXUMHUYECKUM II0Ka3aTelsiM CTOYHBIX BOJ, KOTOpble cOpachiBatoTcs ¢ Y3B. 3umoit B HUX (uk-
cupoBaiu 3HaunTenbHoe (Ha 70,2 %) CHU>KEHME COJEpKAaHUS 3aBUCHIMX BEIECTB, YBEIUUYCHHUE a30Ta aMMOHUIWHOIO Ha
82,4 % u HuTpatoB Ha 14,4 % no cpaBHeHUIO ¢ MapTOM. OJIHAaKO Aaxke MPU MPEBBIIICHUY 3HAYCHUNH HEKOTOPBIX MOKA-
3aTelei 0 CpaBHEHHIO ¢ (POHOBEIMU CTOYHEIC BOJBI XO3SHCTBA OCTAIOTCS O0€30MaCHBIMH ISl SKOCHCTEMBI PEKH, B KO-
TOpYI cOpachIBarOTCs.

Kiaouessie cioBa: V3B, panyxnas gopens, rHIpOXHMHUYECKHE ITOKA3aTEIH BOJBI, CTOUYHBIE BOJBI, CE30HHBIE U3-
MEHEHHS.

The seasonal changes of water hydrochemical indices acquaculture systems in recirculating for growing of rain-
bow trout

N. Grynevych, T. Dyman

Growing of fish and aquatic invertebrates in industrial breeding systems based on Recirculating Aquatic Systems (RAS)
in our country becoming more common and is very promising, since it allows to minimize the consumption of water and
build a fish-breeding enterprises on water sources of small capacity. However, during the cultivation of fish (and any ani-
mals) in captivity a lot of common problems occur — disorders of osmosis regulation function, temperature shock, partial
asphyxia, reducing of resistance to disease and fertility, slow growth, metabolism disorders and others. These and other dis-
eases are the result of environmental conditions deterioration. Thus, the regulation of temperature, salt, light modes in the
Recirculating Aquatic Systems in accordance with the objectives of manufacture and also the life cycle management of
grown fish are possible only by constant monitoring of water quality.

The aim of this study was to evaluate the seasonal changes of water quality in Recirculating Aquatic Systems in order to
ascertain their possible impact on the livelihoods of rainbow trout, and also of wastewater quality.

The study was conducted in full-system trout farm — East-Ukrainian Center of Valuable Fish Species Breeding «Mzhax».
The source of water in trout farm is an artesian well (depth — 40 m, water supply — 10 m® per hour. The average level of water
replacement in RAS was 10 % per day.

Water quality in RAS was examined on the following parameters: temperature, pH, total hardness, turbidity, color, oxy-
gen content, total iron, nitrates, nitrites, chlorides, sulfates, ammonium, fluoride and solids. Water samples for analysis were
taken at three points in RAS three times a month in March, October and December 2016. Samples were taken as from pools
indoors for young fish and in pools for commodity fish located outside. Such indices as temperature, oxygen content and pH
were controlled daily by farm staff.

In addition, during the year farm wastewater that is discharged into the river Mzha has been studied. Content of sus-
pended solids, ammonia nitrogen, nitrates and phosphates were determined in samples of wastewater.

In the result of study of hydrochemical parameters of water in RAS for growing of rainbow trout the minor sea-
sonal fluctuations of indices of used water and wastewater were found. The content of chlorides, sulfates, nitrates,
nitrites, ammonium salts in the water during 2016 did not exceed permissible values, therefore, these compounds did
not adversely impact on the fish. Regarding the total iron content, it is the only index whose value exceeded normative.
In March and December the excess accounted for 21.3 and 15.3 % respectively, but in October the number of total iron
was below compared to norm — 0.37 mg/dm’. Increasing of iron content in water is dangerous to fish, because iron
hydroxide can settle on their gill lobes and impair breathing and ion exchange. Sensitivity to the diseases increases
significantly as well.

The oxygen level in the pools was stable and within the optimum. For commodity fish it fluctuated within 7.6-8.4
mg/dm?, and for young fish was within 7.8-8.4 mg/dm’.

Hydrochemical indices of wastewater indicate that its quality is deteriorating for September and December, but in early
spring wastewater quality becomes better. In winter in wastewater we fixed the significant (by 70.2 %) reduction of suspend-
ed solids content, increase of ammonia nitrogen content (by 82.4 %) and nitrate content (by 14.4 %) compared to March.
Even in case of exceeding of some indices values in comparison with background ones, farm wastewaters are safe for the
ecosystem of the river, which they are discharge.

Key words: RAS, rainbow trout, hydrochemical indices of water, wastewater, seasonal changes.

Haoitiwna 10.10.2016 p.
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YK 619:636.2.034:637.12.04.07

THUIIKIBCBKA H. B., TUIIKIBCbKUM M. Sl., KaHIuIaTH Ber. HayK
binoyepxiscoruii Hayionanvnuil azpapHutl yHieepcumem

3MIHUA TEXHOJIOTTYHHUX BJIACTUBOCTEM
MOJIOKA KOPIB 3A CYBKJITHIYHOI'O MACTUTY

3a cyOKJIIHIYHOTO MacTUTY Y KOPiB HOTipPIIYIOTHCSI TEXHOJIOTIUHI BIACTUBOCTI MOJIOKA, 3MCHIIYETHCSI THTPOBAHA KHC-
notHicTh — 14,6-16,7 °T (16,0+0,5), nporu 16,8+0,1 (16,0-17,5 °T) y Mooni KIiHIYHO 3A0POBUX KOPiB; OydepHa eM-
HICTh MOJIOKa 32 KHcIoTo 10 1,57+0,05 ox. (2,0+0,02 ox. y moroui KiiHiYHO 310poBHX KopiB) Ta 10 1,03+£0,01 ox. 3a
myrom (1,2+0,02 y 310poBUX KOpPiB), 3MEHIYETHCSI MacoBa 4acTka kazeiny 2,25+0,01 % (mpotu 2,52+0,02 %), mio moxo-
BXKY€ yac 3rOpTaHHS MOJIOKAa CHUY>KHUM (epMeHTOM 10 43,2423 xB. HacTka Ka3zeiHy y 3araJbHOMY 01Ky MOJIOKa KOpiB
3a CyOKJIIHIYHOTO MacTUTy 3MeHIIyeThest 10 73,5 % npotu 81,8 % y Mosoni KJIiHIYHO 3/10pOBUX KOPIB, & CIiBBiAHOLICHHS
MiX Ka3eiHOM Ta CHpOBAaTKOBMMH Oinkamu ckiagae 4,5:1 y mosomni 310poBux kopiB ta 2,7:1 y Mouoni KOpiB XBOpHX Ha
CYOKITiHIYHUN MacTHT.

KonrodoBi cioBa: comaTiyHi KIITHHY, KACIOTHICT MOJIOKA (3aranbHa, akTHBHA), Oy(epHa eMHICTb, Ka3eiH, CHUyXHE
3TOpTaHHS.

I[MocTanoBka mpodaeMu. TeXHOIOTIYHI BIACTUBOCTI MOJIOKA — II€ BIACTUBOCTI, IO 3a0€31CUyIOTh
MpaBUIbHE MPOBEACHHS TEXHOJOTIYHOTO MPOLECY 1 OTpUMAaHHsI CTaHAAPTHOTO MOJIOYHOTO MPOAYKTY,
110 BiATIOBiTa€ BUMOTaM HOPMATHBHOI TOKyMeHTartii [1].

J1o TEXHOIOTIYHUX BIACTHBOCTEH MOJIOKA BiTHOCATH: KUCIOTHICTE (3arajbHy 1 aKTHBHY), Oy-
(epHi BIACTUBOCTI, KITBKICTh 1 JiaMeTp >KHUPOBUX KYJIbOK, TEPMOCTIHKICTh, CHUY>KHE 3TOPTaHHS
MOJIOKa.

Ha choroHi KOHTPOITIO MiAIATaI0Th TUTEKH AESIKI 3 HUX — KUCJIOTHICTG (3arajgbHa 1 aKTHBHA), TEp-
MOCTIHMKICTh Ta CUYY)KHE 3rOPTaHHS. 3aCTOCOBYIOTh TEXHOJOTIYHI BJIACTUBOCTI MOJOKA JJIsl OIliHKH
HACTYITHUX XapaKTEPHUCTUK: 32 OTPUMAHHS KHCIOMOJIOYHUX MPOAYKTIB — 3/IaTHICTh MOJIOKA CKBaIIly-
BAaTHCSI MOJIOYHOKHUCITMH OaKTEpissMU 3 YTBOPCHHSIM 3TYCTKIB IMOTPIOHOI KOHCHUCTEHIN 1 3 IHITUMU
MEBHUMHU CTPYKTYPHO-MEXaHIYHHMH BIIACTHBOCTSAMH; 32 BHPOOHHUIITBA BEPIIKOBOTO Maciia — 34atT-
HICTh MOJIOYHOTO XHUPY AaBaTH >KUPOBHH MPOIYKT MEBHOI TBEPAOCTI 1 MIACTUYHOCTI; 32 OTPUMAaHHS
MOJIOYHUX KOHCEPBIB — TEPMOCTIMKICTh OUIKIB MOJIOKA; 32 BUPOOJICHHSI TBEPIUX Ta KHCIOMOJIOTHHX
CHPIB — 37aTHICTh MOJIOKA JO CHIYKHOTO 3TOPTAaHHS, 32 BUPOOHHUIITBA MOPO3WBa — 3[IaTHICTH MOJIOY-
HUX cyMilei 1o0pe 30MBaTHCh i 3aMOPOXKYBATUCH TOLIO [2].

AHaJni3 ocTaHHiX gocaixkens i myOsaikaniii. OCHOBHOIO TEXHOJIOTTYHOIO BJIACTUBICTIO MOJIOKA €
TEPMOCTIHKICTh, IKa BU3HAYAE HOTO 3/IaTHICTH BUTPUMYBATH BUCOKOTEMIIEPATYPHY TEIUIOBY 00pOOKY.
3Ha4yHy pOJb y IIbOMY BiIirparoTh OUTKH, a caMe Ka3eiH, SKUHA MICTHTBCS Y MOJIOLI Y BUTJISAL CyOMi-
nen [2, 3]. Ctyniab TepMOCTIHKOCTI MOJIOKA TiABUIYETHCS 31 30UTBIIICHHSM JUCIIEPCHOCTI MIlleN Ka-
3eTHy 1 3HKYETHCS 31 30UIbIIEHHAM TI00YITiHIB Oika. TepMOCTiiiKe MOJIOKO CTIHKIIe 10 Jii CHIYX-
HOro ensumy [4]. ToMy Take MOJIOKO 3 BHCOKOI TEPMOCTIMKICTIO €()eKTHBHIIIE CIIPIMOBYBaTH Ha
BUPOOHHUITBO MPOAYKTIB, sIKi HE TOTPEOYIOTh OCaIKEHHS OLIKIB.

Psim aBTOpiB BBaXkae, MO TOJOBHUM (aKTOPOM, ITIO0 BILUTUBAE HA TEPMOCTIMKICTH MOJIOKA, € BMICT
10HIB KaJBIIIIO 1 3aJISKUTH BiJ| piBHOBaru Mixk kationamu (Ca+, Mg+) i anionamu (nutpatd, dpocdarn).
Hapnumok TUX 4M iHIIUX TpU3BOIUTH J0 KoaryJssmii. MOJIOKO TaKoK MOXKe 3TOPHYTHUCS 38 HE3HAUYHO-
r'0 HarpiBaHHs B Pa3i pO3BUTKY B HHOMY MIKPOQJIOpH Ta MiJBUILEHHS KUCIOTHOCTI [5].

Kpim TOr0, TEpMOCTIHKICTH MOJIOKA Ma€ KOPEIAIINHY 3aJIeXKHICTh Bif mokasauka pH. [Topymenuit
COJIbOBHUH CKJIaJ MPU3BOAMUTE A0 MEPEXOLy KOJOIAHOTO KaJbliio Gocdary B i0HHO-MOJIEKYISPHUH, K
HACJIiIOK 3pOCTaHHs BMICTY 10HIB KaNbLil0 Ta 301IbIICHH arperamii Mitesn kaseiny [2].

3i 30iTbIICHHSIM O11Ka B MOJIOI 30UTBITYETHCSI BMICT KaNbIIiio 1 pocdopy, MiABUIYETHCS TUTPO-
BaHa KHUCIIOTHICTH, IPHCKOPIOETHCS CUIYXKHE 3CITaHHS Ta IMOKPAIIYEThCS MIIBHICTD 1 3MaTHICTh 3TycC-
TKY /0 CHHEPE3HCY, 3HWKYETHCS KiJIbKICTh CHPHOTO MWy, BTpaTH Oiflka Ta >KUpY, TOOTO MOJIiMNIIy-
FOTBCS BC1 (PI3UKO-XIMIUHI TTOKA3HUKH MOJIOKA, SIK CHPOBHHH JIJIs1 BUPOOHMIITBA cupy [6—8]. Uum xup-
HiIlle MOJIOKO, THM TipIlle CHPHHM 3TYCTOK BHILISIE BOJIOTY [6].

Meta poboTH mossiraja y BU3HAUeHHI TEXHOJOTIYHHUX BIACTUBOCTEH MOJIOKA KOPIB 3a CyOKIiHiY-
HOT'O MacTHUTY.

© Tumkiscska H. B., Tnmkisesknii M. 51., 2016.
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Marepiaj Ta MeTOIM A0CTiTzKeHHs1. J[OCTiIKEHHS MPOBOIMIN HA KOPOBAX YOPHO-PIO0T TOPOIH
HHJ/ILL binouepkiBcbkoro HAY. IlinmpaxyHOK KiNbKOCTI COMaTHYHUX KIITHH Y MOJIOL IPOBOAWIN Ha
anamizaropi “Ekomilk Scan®.

JlocnipkeHHsT TEXHOJIOTTYHUX TOKA3HUKIB MPOBOAWIM BIIIOBIZHO A0 YMHHOIO 3aKOHOJIABCTBA:
MiApaxyHOK KiIBKOCTI COMaTHYHUX KIITHH y Mojomi — Ha aHamizaropi “Ekomilk Scan”, TutpoBany
KHCIIOTHICTh — TUTpoMeTpuaHuM MetonoM 3a ['OCTom 3624-92 [9]; aktuBny — 'OCT 26781-85
[10]; xa3ein 3a MeTogoM MaTTIONyJI0, Yac CHIYXKHOTO 3TOPTaHHS BHU3HAYAIN 32 CHIYKHOIO MPOOOI0,
O0ydepHy emkicTs — 1o I1.D. dssaenxo [11].

3anexHO BiJ KITBKOCTI COMaTHYHUX KIITHH y CepeHiil mpobi cuporo He30MpaHOro MOJIOKa KOpiB
MH PO3IOUTHIIY iX Ha [Bi TPYIH: Mepiua — KIiHIYHO 370poBi — 295,3+28,5 (211-330 tuc./cm’); apyra
— TBApUHH XBOPi Ha CyOKIiHIgYHMI MacTUT — 848,6+114,8 (760,6 1o 1500 TI/IC./CM3).

OcHOBHi pe3yJbTaTH AOCTi/IZKeHHsI. 3POCTaHHS KiJIbKOCTI COMaTUYHUX KIIITHH y CepeaHii mpooi
CHpOT0 He30MpaHOTO MOJIOKA KOPiB CBITYMTH PO PO3BUTOK CyOKIiHIYHOTO MacTuty [12]. 3a po3Bur-
KY 3aImajibHOTO TIPOIIECY Y MOJIOUHIH 3aJ1031 KOPIB 3MIHIOETHCS SKICTh Ta O€3MEUHICTh MOJIOKA.

TutrpoBaHa KUCIOTHICTh MOJIOKa KIIiHIYHO 3I0pOBHX KODIB BiANOBizana BUMOTaM CTaHIApTy i
cranoBuna 16,8+0,12 °T (16,0-17,5 °T). Cepenni 3Hau€HHS 3arajlbHOT KUCIOTHOCTI APYroi AOCITiTHOT
rpynu Oynu 3HWKEHUMH 1 cranoBuiau 16,0+0,5 °T (14,6-16,7 °T), mpoTe BiAMOBiTaTN BHUMOTaM
JACTY 3662-97. Cnig BigMiTUTH, MO y 28,5 % 3pa3kiB 3HAYEHHS KHCIOTHOCTI OyNiW 3HWXKEHI
y 1,1 pa3u i cranoBunm 14,6 °T. Take MOJIOKO MOBITBHO KOATYJIIOE CHUYKHUM (DEPMEHTOM, a 3TyCTOK
rora"o o0pobmseTrnes [3].

HeoOximHo 3a3Ha4YUTH, IO PIBEHH 3arajbHOI KWCIOTHOCTI € BaXKIMBUM ITOKa3HUKOM, ajieé BapTO
MPOBOJUTH BUMIpIOBaHHS 3HAa4CHHS! aKTUBHOI KucioTHOcTi (pH). Amxke, Bennunna pH € ictuHHOIO
KHCJIOTHICTIO, OCKUTBKM 3yMOBJICHA HAasBHICTIO 10HIB rigporeny. Jucouiarist HassBHUX y Moo doc-
(hariB, aMiHHHX Ta KapOOKCHIBHUX TPYI 3 TIIPOKCHIBHAMH Ta T1IPOTEHHUMH 10HAMH 3yMOBITIOE OY-
(epHy €eMHICTh MOJIOKA — TOMY i€ ITOKa3HUK Ma€ CTaOlIbHI 3HaUeHHs. 3a pe3yIbTaTaMH HAIIOTO J10-
ciijpkeHHst pH Moioka oTprMaHOTo BiJ 3A0pOBHX KOPiB CTAaHOBHJIO B cepegHboMy 6,7+0,02, To6TO
3HAYCHHS ONM3bKI 10 HEHTpaasHOTO (Tad. 1).

Tabmuns 1 — 3MiHN TEXHOIOTIYHHX BJIACTHBOCTEH MOJIOKA KOPIB 32 CyOKIiHIYHOr0 MACTHTY

No I'pyna tBapun
- Tlokaznuk . . . .

n/n KJTiHIYHO 3/10pOBi XBOpI HA CyOKIIIHIYHUH MAacCTUT
1 KinbKicTh COMaTHYHUX KIIITHH, tuc./em® 295,3+28,5 848,6+114,8%:**
2 3arajapHa KHCIOTHICTB, °T 16,80+0,10 16,0+0,50
3 AKTUBHA KUCIOTHICTH, pH 6,7+0,02 6,840,03*

4 BydepHa emKicTh 32 KHCITOTOIO 2,0+0,02 1,57+0,05%**
5 Bydepna emkicts 3a myrom 1,2+0,02 1,03+0,01*%*
6 MacoBa yacTka 3arajbHOro oinka, % 3,08+0,04 3,06+0,08
7 MacoBa yacTka Kaseiny, % 2,52+0,02 2,2540,01 ***
8 CuuysxHe 3rOpTaHHS, XB 35,2+2.5 43,242,30%*

Mpumitka: * — p<0,05; *** — p<0,001 NOPIBHAHO 3 KIIHIYHO 3TOPOBUMH.

3a po3BUTKY CyOKJIIHIYHOTO MAacTHTy 3HaYHOTO 3pyweHHs pH y JdyXHY cTOpOHY HE BiaMidaid i
3HAYCHHS B CEpEIHLOMY T10 TpyIIi cTaHoBMiIH 6,8+0,03.

Criz 3a3HAYMTH, 110 32 TaHUMHU JesKkuX aBTopiB Oxpimenko Ta iH., 2005 [13], pH cBixkoro Mooka
HE Mae MepeBUIIyBaTH 3HaueHHs 6,8. Bci BennunHy, sIKi BUIle, BKa3ylOTh Ha CyOKITiHIYHHNA MacTHT.
[Ipore, 3a pe3ynpraTamMu HAIIMX AOCTIIKEHD V MEIKuUX TBapuH pH Moioka Oyra Bumioro 6,9, a Kib-
KICTh COMAaTUIHUX KIITHH Y HOPMi. Y 3B’SI3KY 3 ITUM 3a MIOCTAHOBKH JiarHO3Yy Ha CYOKJIIHIYHUN Mac-
TUT KOPUCTYBATHUCS TiJILKU 3MiHOI0 pH B Mosowi kopiB He BapTo. pH MoloKa 3aJIeXuTh BiA iHAUBITY-
IBHUX OCOOMMBOCTEW KOPiB, crtoco0iB rofiBimi, 30a1aHCOBAHOCTI PAaIliOHY 1 BiA 3A0pOB’S TBapHHHU.
Otpumani HaMu faHi 36irarotbes 3 nannmu H.B. bapabanpmikosa 1 B.I. Xomenko: pH monoka y 310-
POBHX TBapHH MOXE JOCATAaTH Maibke HEHTpanbHOI peakuii. 3aBasku BMICTy Tigpodocdary, OUIKiB,
LUTPATIB 1 ABOOKHCY BYTJIEIIO MOJIOKO i€ SIK KoMIUleKcHu Oydep. Unm Buiue OydepHi BIacTUBOCTI
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MOJIOKa, THM JIOBIIIE MIKpOOpTaHi3MH 3AaTHI 30pOopKyBaTh JakTo3y — a0 pH 4,76, micist 9oro BoHU
MOYMHAIOTH Biamupat [14].

I3 Tabmmi 1 BugHO, 0 OydepHa EMHICTh MOJIOKA 3a KHUCIOTOIO, Y 3J0POBUX TBAPWH CTAHOBHUTH
2,0£0,02, mo GinpIne HiK B TPYIIl KOPiB, XBOPUX Ha CyOKIiHIYHUN MacTuT Ha 21,5 % (p<0,001). 3HU-
JKeHHS Oy(EepHOCTI MOJIOKA 3a KHCIIOTOI, MU MOYKEMO IOSICHUTH THM, III0 B MOJIOI XBOPHX KOpiB
3HUKYETHCS] YMICT IIMUTPATIB, TiAPOKapOOHATIB Ta iHIIMX KOMIIOHEHTiB MoJioka. bydepHa emHicTh MO-
JIOKa 3a JIyTOM, TaK caMo fIK 1 32 KHCJIOTOIO MiAAaeThCcs 3MiHaM, SIKi CIIOCTEPIraroThCsl MPH 3aXBOPIO-
BaHHI KOPIB Ha CYOK/ITIHIYHUIM MacTUT. Tak, y rpymi KIHIYHO 3[0pPOBHX TBapuH Oy(epHa €eMHICThb 3a
JIyTOM B CepeAHBOMY T10 TpyTi ckimamana 1,2+0,02, mo 6ibie HiXK y MOJIOII KOPiB XBOPHUX Ha CyOKITi-
HivHUH MacTuT HA 14,2 %. Jlani 3Miau Oy(epHOCTI MOJIOKA 3a JTyTOM MH MOYKEMO TOSICHUTH THM, ITI0
B MOJIOII KOPiB XBOPHUX Ha CYOKIIiHIYHMI MacTUT MIiCTHIIOCS MEHIIE Ka3eiHy, OPIBHSHO 3 KOHTPOJIb-
HOIO TPYTIOI0 TBAPHH.

MacoBa JacTKa Ka3eiHy y MOJIOLI KJIiHIYHO 3J0pOBHX KOpiB Oyna B Mexax Bix 2,43 mo 2,64 %
(2,52+0,02), o 6iypIe HIXK y MOJIOI KOpiB 3a cyOkiiHigHOTO MacTuTy Ha 10,7 % (p<0,001; Tabm. 1).
MacoBa gacTa 3araJIbHOTO OiJIKa y MOJIOI KOpiB 000X rpyI Oyia omaakoBoro (p<0,5). YHacTka kazeiHy
y 3araJbHOMY OiJIKy MOJIOKa KOPIiB 3a CYOKIIIHIYHOTO MacTUTy 3MeHIIyeThes 10 73,5 % npotu 81,8 %
Yy MOJIOUi KIIiHIYHO 3A0POBHX KOPIiB, a CIiBBIIHOLICHHS MK Ka3e€iHOM Ta CHPOBATKOBHUMHU OiTKamu
ckiagae 4,5:1 y Mosoni 370poBUX KOpiB Ta 2,7:1 y MoJoni KOpiB, XBOPUX Ha CyOKJIIHIYHUN MacTHT. 3a
3MEHIIICHHSI MacCOBOi YaCTKM Ka3eiHy y 3aralbHOMY OUIKY TOTIpIIYIOTHCS TEXHOJOTIUHI BJIACTUBOCTI
MOJIOKA, 30KpeMa, BOHO [TOTaHO 3rOPTAETHCS CHUYKHUM (epMeHToM [15-16].

Haii0inpm npuaaTHUM B CUPOBapiHHI € MOJIOKO ApYroro kiacy (15-35 XB yac 3ropTaHHS MOJIOKa).
3 tabnuui 1 BUOHO, IO Yac CHYYKHOTO 3TOPTAHHS MOJIOKA 3J0pPOBHX TBapWH CTaHOBHB 35,2425 XB,
IO BipOTiHO MEHIIE, HiXK MOJIOKO KOpiB XBOpUX Ha cyOkmiHiuHMi MacTuT (p<0,05). Tak, 3a yacom
3TOPTaHHS MOJIOKA KOpIB, Y TEPIIiil TPy IepeBakaio MOJIOKO APYToro Kiacy, y APYTid rpymi — Tpe-
THOTO KJTacy. Take MOJIOKO € CHIYXKHO HECTIMKUM 1 TOTpeOye TOAATKOBHX BHECEHDb PO3UYHMHIB KaJIBIIITO
XJIOPHUIY, 10 CKOPOTHUTH Yac 3rOpTaHHS MOJOKa. MH MOB’A3yeMO ILie 3 THUM, 1[0 B MOJIOLI 3HMKEHA
KUTBKICTh KaJbIiIO Ta MOPYIICHE CIiBBiTHOIIEHHS Qpakiiii Ka3eiHy y MOJIOLI KOpiB 3a CyOKIIiHIYHOTO
MacTUTY. AK€ BIIOMO, 110 HAMOUIbII CHPONIPUAATHUMH € ¢pakuii a-, B- 1 0co0nIHMBO K-Ka3einy, sika
Ma€ 3IaTHICTh 10 (hOpMyBaHHS Ta cTabOUIi3aIli]l MillesI, BHACTIIOK YOTO CIIPUYHHSIE HAMOUTBITTHI BILTUB
Ha TEXHOJIOTIYHI BJIaCTUBOCTI MOJIOKA, ITOPIBHSAHO 3 iHIIMMHU (pakiisMu. CTIHKO 10 CHIyKHOTO (dhe-
PMEHTY € y-Gpakuis, a ToMy JacTka ii B Ka3eiHi Mae OyTH sik HalimeHmo. Came 1ie i Oyze mepcrek-
THUBOIO HAIIMX MOAAJBIIUX JTOCIIIKEHb.

BucnHoBku. 1. KinbkicTe cOMaTHYHUX KJIITUH y cepelHii mpobi cMporo He30MpaHOTO MOJIOKa KO-
piB craHoBmma 295,3+28.5 THC./cM® y Tepuiiit mocimHii rpymi Ta 563,6+147,0 — mpyriit mocigmiit
TpyIIi, MO CBIAYUTDH PO PO3BUTOK CYOKITiHIYHOTO MacTUTY Y OCTaHHIH.

2.Y 28,5 % 3pa3kiB MOJIOKa KOPiB APYroi JOCHIJHOI TPy TUTPOBaHA KHCIOTHICTE MOJIOKa OyJia
3amwkena y 1,1 pasza i cranoBuna 14,6 °T, 3a cepenaporo 3HadeHHs 1Mo rpymi 16,0+0,5 (14,6-16,7 °T),
III0 HETAaTHBHO BIUIMBAE HAa TEXHOJIOTIYHI BJIACTUBOCTI MOJIOKa. KHCITOTHICTh MOJIOKA KIIIHIYHO 340PO-
BUX KOpIB BiJNOBilaia BUMoram crangapty — 16,8+0,12 (16,0-17,5 °T).

3. AKTHBHA KUCJIOTHICTh MOJIOKA KOPIB MEPIIoi Ta APYroi AOCTIAHUX TPyl Oyiia Oim3bKa 10 HEHT-
pansHOi — pH 6,7+0,02 Ta 6,8+0,03 BiamoBimHO.

4. bydepHa eMHICTh MOJIOKa 3a KUCJIOTOIO cTaHOBUTH 2,0+0,02 y KOpiB mepIioi JOCHiIHOI IpynH
ta 1,57+0,05 y apyriii gocnigHiii rpymi, IO MOB’A3aHO i3 3HIKCHHAM YMICTYy LUTpaTiB Ta TiApoKap-
OonariB. bydepHa eMHICTh 3a JTyroM MoOJIOKa KOpiB XBopuX Ha cyOkimiHigaui Mactut (p<0,001) meH-
113, HiXK KJTiHIYHO 3I0pPOBUX KOPIiB, IPUYMHOIO MOKE OyTH 3MEHILECHHS KiJIbKOCTI Ka3eiHy.

5. MacoBa yacTka 3arajpHOro Oifika y cepenHiil mpo0i cuporo He30MpaHOro MOJIOKa KOpiB 000X
JOCIIITHAX TPy BIpOTiMHO HE Bimpi3Hsiachk 1 ctanoBmwia 3,08+0,04 % ta 3,06+0,08 % BimmoBigHO,
MIPOTE MacoOBa YacTKa Ka3eiHy 3a CyOKIIHIYHOTO MacTUTy Oyia Hik4doro Ha 10,7 %, 110 OI0BXKY€E Jac
3TOPTaHHS MOJIOKA CHYY>KHUM (epMeHTOM A0 43,2+2,3 XB.
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H3mMeHeHns TEXHOIOTHYECKHX CBOWCTB MOJIOKA KOPOB 32 CyOKJIMHHYECKOI0 MACTHTA

H. B. Teimuxusckasi, M. SI. TeimkuBckuii

3a CyOKIMHHYECKOTO MacTUTAa Y KOPOB YXYAILIAIOTCS TEXHOIOTHYECKUE CBOMICTBA MOJIOKA, YMEHBIIAETCS TUTpyeMas KH-
ciotHoCTh — 14,6-16,7 °T (16,0+0,5), mpotuB 16,8+0,1 (16,0-17,5 °T) B MOJIOKE KJIMHUYECKH 3OPOBBIX KOPOB; OydepHas
€MKOCTb MOJIOKa 1o kuciote 1o 1,57+0,05 en. (2,0+0,02 en. B MooOKe KIMHUYECKU 310pOBBIX KopoB) U 0 1,03+0,01 ex. mo
ayry (1,240,02 y 3m0poBBIX KOPOB), YMEHbIIIaeTCs MaccoBas ot kaszenna 2,25+0,01 % (mpotus 2,52+0,02 %), uro yanuHs-
©T BpeMsi CBEpPThIBaHHsI MOJIOKA ChIYY)XHBIM (pepmenToM a0 43,2+2.3 mun. Jlons ka3zerHa B 00LieM Oenke MOJIOKa KOPOB 3a
CyOKIMHMYECKOr0 MacTuTa yMeHblIaercs 10 73,5 % npotus 81,8 % B MONOKe KIMHUYECKH 3J0POBBIX KOPOB, a COOTHOILIE-
HUE MEXIY Ka3eMHOM M CHIBOPOTOUHBIMH Oenkamu cocTaBisieT 4,5:1 B MOJIOKe 3J0pPOBBIX KOpOB H 2,7:1 B MOJIOKE KOpPOB
OOJIBHBIX CYOKIIMHIYECKUM MAaCTHTOM.

KnroueBble c10Ba: coMaTnyeckue KIETKH, KHCIOTHOCTh MOJIOKA (00Ias, akTuBHas1), Oy(epHas eMKOCTh, Ka3eHH, Chl-
qy)KHOE CBEPTHIBaHUE.

Changes in manufacturing properties of milk cows for subclinical mastitis

N. Tyshkivska, M. Tyshkivsky

The technological properties of milk — are properties that ensure the proper conduct of the process and receive a standard
milk product that meets the requirements of regulatory documents. By the technological properties of milk include: acidity
(total and active), buffer properties, the number and diameter of the fat globules, heat resistance, rennet coagulation of milk.
Currently subject to control only some of them — acidity (total and active), thermal stability and rennet coagulation. Applied
technological properties of milk for the assessment of the following characteristics: the receipt of dairy products — milk sour
ability of lactic acid bacteria to form clots desired consistency with other specific structural and mechanical properties; for oil
production — the ability to produce fat milk fat product specific hardness and ductility; for getting canned milk — milk protein
thermal stability; for the production of hard cheese and dairy — the ability to milk rennet coagulation; for the production of ice
cream — the ability to infant formula stray and well frozen and others.

The main technological properties of milk is heat resistance, which determines its ability to withstand high-temperature
heat treatment. Significant role in this played by proteins such as casein contained in milk as submitsel. The degree of heat
stability of milk increases with increasing dispersion of casein micelles and decreases with the increase of globulin protein.
Heat-resistant Milk resistant to the action of rennet enzyme. Because milk is high heat resistance effectively direct the pro-
duction of products which do not require the deposition of proteins.Some authors believe that the main factor affecting the
thermal stability of milk is calcium content, depending on the balance between cations (Ca*, Mg") and anions (citrate, phos-
phate). The excess of some leads to coagulation. Milk can also curl up on slight heating in case of there microflora and acidi-
ty. In addition, the thermal stability of milk has correlation dependency on pH. The broken salt composition leads to a transi-
tion of colloidal calcium phosphate ion-molecular consequently increase the content of calcium and increasing the aggrega-
tion of casein micelles. With increasing protein in milk increases calcium and phosphorus, increases volumetric acidity, ac-
celerates rennet coagulation and improves the density and ability to clot to syneresis, the quantity of cheese dust, loss of pro-
tein and fat, that is improving all the physical and chemical properties of milk as raw material for production cheese. What
fatter milk, the worse the cheese clot provides moisture.

The growing number of somatic cells in the sample average raw whole milk of cow shows the development of subclini-
cal mastitis. With the development of inflammation in the mammary gland of cows changes the quality and safety of milk.
Titrated acidity of the milk of healthy cows meet the requirements of the standard and made 16.8+0.12 °T (16.0-17.5 °).
Mean values of total acidity second experimental group were reduced and amounted to 16.0+0.5 °T (14.6-16.7 °T), however,
meet the requirements of GOST 3662-97. It should be noted that 28.5 % of samples pH values were reduced in 1.1 times and
amounted to 14.6 °T. Such milk coagulates slowly rennet and clot badly handled. It should be noted that the level of total
acidity is an important indicator, but it is necessary to measure the value of active acidity (pH). Indeed, the pH acidity is true,
as caused by the presence of ions of hydrogen. Dissociation of milk available phosphates, amine and carboxyl groups and
hydroxyl ions causes hydrogenous buffer capacity of value. The results of our study pH of milk obtained from healthy cows
averaged 6.7+0.02, ie values close to neutral. With the development of subclinical mastitis significant changes in pH alkaline
side not noted the value and the average for the group was 6.8+0.03.

It should be noted that according to some authors Ohrimenko et al., 2005, the pH of fresh milk should not exceed the
value of 6.8. All values that are above indicate subclinical mastitis. However, the results of our studies in several animal milk
pH was above 6.9, and the number of somatic cells is normal. In this regard, the diagnosis of subclinical mastitis use only the
change in pH in milk cows is not necessary. pH of milk depends on the individual cows, feeding methods, balanced diet and
the health of animals. Our data coincide with the data of NV Barabanschikova and V.I. Homenko: pH of milk from healthy
animals can reach almost neutral reaction. Due to the hydrogen, proteins, citrate and carbon dioxide milk acts as a buffer
integrated. The higher buffer properties of milk, the longer the bacteria are able to ferment lactose — to pH 4.76, after which
they begin to die.

Buffer capacity of milk by acid in healthy animals is 2.0+0.02, which is more than a group of cows suffering from sub-
clinical mastitis by 21.5 % (p<0.001). Changes in buffer milk acid, can we explain the fact that the milk of sick cows de-
creased citrate content, hydrocarbons and other components of milk, which entails a reduction in milk buffer acid. The buffer
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capacity of milk on the meadow, as well as on acid undergoes changes that occur with the disease of cows subclinical masti-
tis. Thus, in a group of healthy animals alkali buffer capacity on average for the group was 1.2+0.02, which is more than in
cow milk subclinical mastitis 14.2 %. These changes buffer milk on the meadow we can explain the fact that the milk of
cows suffering from subclinical mastitis contained less casein, compared with a control group of animals. Mass fraction of
casein in the milk of healthy cows were within the range of 2.43 to 2.64 % (2.52+0.02), which is more than milk cows for
subclinical mastitis by 10.7 % (p<0.001). Mass frequent total protein in cow milk was similar in both groups (p<0.5). Share
of total protein casein in milk cows for subclinical mastitis decreased to 73.5 % versus 81.8 % in the milk of healthy cows,
and the ratio between casein and serum proteins is 4.5:1 in the milk of healthy cows and 2.7:1 in the milk of cows suffering
from subclinical mastitis. By reducing the mass fraction of the total protein casein worse technological properties of milk, in
particular, it is bad rennet coagulates. The most suitable milk in cheese is the second class (15-35 min. Milk clotting time).
Table 1 shows that the rennet coagulation of milk of healthy animals was 35.2+2.5 min., Which is significantly less than the
milk of cows suffering from subclinical mastitis (P<0.05). Thus, according to the time of coagulation of milk cows in milk
first group dominated the second class, the second group — the third class. Such milk curd is sluggish and requires additional
calcium chloride introduced solutions that reduce clotting time of milk. We attribute this to the fact that the milk is reduced
calcium and violation factions ratio of casein in the milk of cows for subclinical mastitis. It is known that most factions have
raw a-, B- and k-casein in particular, which has the ability to form and stabilize micelles, thus causing the greatest impact on
the technological properties of milk, compared with other fractions. Resistant to rennet is y-fraction, and therefore its share in
casein should be least. This is what will be the prospect of our further research.
Key words: somatic cells, acidity of milk (total, active), buffer capacity, casein, rennet coagulation.
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KPUTEPII OIITHKA ITOKA3HHUKIB AKOCTI
TA BE3IIEYHOCTI MOPOXXEHOI PUBH

HaBezeHi pe3ynbTaTi OLiHKM MOKa3HUKIB SIKOCTI Ta OE3MEYHOCTI MOPOXKEHOI puOM pi3HHX BUIIB (CKyMOpis, MUHTAIA,
X€K) 3a OpraHOJICNTHYHUMHM, XIMIYHUMHU Ta MikpoOionoriyunnmu kpurepismu. CeHCOpHA OLIHKA CBIIYUTH MPO 3HMKCHHS
SIKOCTI pUOM il Yyac TPUBAJIOTO MEPioLy 3aMOPOYKYBAHHS 32 TAKUMH MMOKa3HUKAMHM SIK 30BHIIIHINA BUIJISA Ta KOHCHUCTEHILIS.
Opepkani aHi 610XiMiYHOTO JOCIIKEHHS y3rOMKYIOThCS 3 CEHCOPHOIO OLHKOI0. Y pubi CyMHIBHOI CBIXKOCTI 3pocTana
KIJBKICTh aMiHO-aMiaqyHOTO HITPOTEHY Ta MOKA3HHK aKTHBHOI KHCIOTHOCTI, OyJIM CyMHIBHHMH SIKiCHI peakIiii Ha CipKOBO-
JIeHb Ta MEePOKCHAA3y, IO CBIAYMTH IIPO HAKOIMYEHHS B Hi MPOIYKTIB MPOTEOJITHYHOTO PO3Maiy. 3ajHIIKOBI KiJIbKOCTI
3a0pyIHIOBAJIEHUX PEYOBHH B MOPOXKEHIH puOi HE MEPeBUITyBAIN MAKCHMAIBHO JIOITYCTUMOTO PiBHSL.

Kawuosi ciioBa: MopokeHa puba, 6€3MedHICTh, SIKICTh, CBIXKICTh, OPraHOJCITHYHI TOKA3HUKH, O10XIMIYHI TOKa3HUKH,
MiKpOOiOoNOTiuHI HOKa3HUKH, TOKCHYHI €lIeMEHTH, PaJiOHyKIIi/IH.

IocTranoBka nmpodaemu. OuiHKa SKOCTI MOPOKEHOT pUOH, MOKa3HUKH SKOI CYTTEBO 3MiHIOIOTHCS
ITiJT 9ac TPUBAJIOTO TIEPIOAY XOJOMMILHOTO 30epiraHHs, 3aBXau Oyia akTyanbHoro [1-3]. BioxiMiuHi
TIPOIIECH, SIKi BiTOYBAIOTHCSA B MOPOXKEHIN prOi, 3HAYHOIO MipOI0 BILTUBAIOTH Ha SKICTh BUTOTOBJICHOI
3 Hei rotoBoi nponykuii [4]. OCKiIBKY SKICTh € CYKYNHICTIO 0araTb0X BIACTHBOCTEH 1 03HAK MPOIYK-
Ty, TO OCHOBHOIO CKJIQIHICTIO OITIHIOBaHHS CTaHy MOPOKEHOI prOH € 00’ €KTUBHE TTOETHAHHS 1 aHaJIi3
BCIX ITOKa3HUKIB, TOOTO 1 KOMIUIEKCHA OLiiHKa [5—8].

AHagi3 ocTaHHIX AocaigxkeHnb i myOaikamiii. Metoro XomoamibHOI 00poOku pubu € 30epe-
XKEeHHS 1i AKICHUX MMOKa3HHKIB YIPOJOBXK TPUBAJIOro yacy. B ocHOBI KOoHCepByBaHHS pHOM XO0J0-
JIOM JICKHUTH MPUTHIYECHHS MPOIECiB )KUTTEAISUTFHOCTI MIKPOOPTaHI3MiB Ta aKTHBHOCTI TKAHMHHUX
dbepmentis [3, 9, 10].

Haii0inpm niHaMME B pubi € a30THCTI PEYOBUHH, SIKi B CBOIO UEpry MpeAcTaBieH] OlTkaMu Ta He-
O1IKOBUMH KOMITOHEHTaMHU. Prba € BaXXJIMBUM JKEPEIoM OLIKOBOTO Xap4dyBaHHS JIFOJUHH, OCKLIBKH
i1 GINKM MICTATH BCi HE3aMiHHI aMiHOKHCIIOTH. binbie momoBuHM Beix OINKIB CKIalal0Th OUTKHA Mio-
(iOpus1 M’SI30BOTO BOJIOKHA — MiO3WH, aKTWH, akKTOMIiO3UH. Jl0 CKJIamy CIONYyYHOI TKAHHMHU BXOAMTH
HETIOBHOLIHHMI O1TOK KonareH. 3a MOpyIIEeHHS YMOB XOJIOJUIBLHOTO 30epiranus puOu (HeaqoTpuMaH-
HS TEMIICPATYPHUX PEKHUMIB, TOBTOPHE 3aMOPOKYBAHHS TOIO) BiMOYBAETHCS T1APONITHIHUN pO3ITa
O17IKiB 3 YTBOPEHHSIM aMiHOKHCIIOT, a30THCTUX peuoBHH. Lle B cBOIO uepry 3yMOBIIOE IOPYLICHHS TY-
propy TKaHWH, MOTIPIIEHHS OPTaHOJCNTHYHUX MOKA3HUKIB, a 3a MOTIUOJICHHS MPOIECIB Po3maxy —
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ricyBauHs nmpoaykrty [11, 12]. Bucoky xap4oBy MiHHICTh Ma€ TaKOXK KHAP PUOH, OCKIIBKU MICTUTH HE-
HAaCHYEHi XUPHI KUCJIOTH, y TOMY YMCIIi ¥ Ti, SIKi BIACYTHi B XHpi Ha3eMHUX TBapuH. 30Kpema Takxi
JKUPHI KUCIIOTH SK JIIHOJICHOBA, JIIHOJIECBA, apaxXiJIOHOBA BOJIOMIIOTH BUCOKOIO O10J0TIYHOIO aKTHUBHIC-
T10. OHAK, 33 BICOKOTO BMICTY HEHACHUEHUX KUPHHUX KUCJIOT KUP PUOM € HECTIUKHIM 1 JIETKO OKHC-
HIOETBCS Ta nporipkae [1, 3].

HenotpumanHus ymMoB 30epiranssi, pi3ki KOJIMBaHHS TEMIIEpaTypH, MEXaHIuH] MOIIKOMKEHHS, MO0-
BTOPHE 3aMOPOKYBaHHS PUOH 3YMOBIIIOIOTH MOTIPIICHHS OPraHOJICNTUYHHX, (PI3MKO-XIMIUHUX Ta Mi-
KpOOI0JIOTIYHUX MMOKAa3HUKIB MPOMYKTY. 3a3HAUEHI 3MiHH MPOIYKTY MOXKYTh HETaTHBHO BILTMBATH Ha
310pPOB’ s JIIOICH.

MeTta pod0OTH — OITiHKA TTOKA3HUKIB SKOCTI Ta O€3MEYHOCTI MOPOKEHOI pUOM Pi3HUX BHIIIB 3a KPH-
TEpiSIMH CBIKOCTI.

Marepiaa i MmeToauka gocaimkeHHs. Marepianom Ui AOCHIKEHHS Oyia MOpOXKeHa prubda pis-
HUX BHIIB (XK, CKyMOpisi, MUHTaii). JlOCIi/PKeHHSI TOKa3HUKIB SKOCTI Ta O€3MEeYHOCTI puOM MPOBO-
JIAJTH BIATIOBITHO 10 BUMOT YHHHUX JIEP>KaBHUX CTAHIAPTIB.

OcHOBHI pe3yJbTaTH TOCTiIKeHHA. J[JI1 OPraHONeNTUYHOI OLIHKH SKOCTI MOPOXKEHOi pudu 3a-
CTOCYBAJI METOJl CEHCOPHOTO aHali3y (JerycTamiio) y MO€IHaHHI 3 AECKPUIITOPHO-TIPOQiITbHUM Me-
TO/IOM, SIKHiA OYB 3aIPOTIOHOBAHUNA aMEPUKaHCHKUMHU BUEHUMH JUIA HAOYHOTO CIIPUIHSTTSA pe3yibTa-
TiB OPTaHOJICITHYHOTO AOCTiKeHHS (puc. 1, Tadm. 1).

KoHcHCcTeHNis KoHcHcTeHDiA

3amax 3opHimHiH 3oBHImMHIH
BHIUIAT BHI/IS
Po36HpanAs Tmasyp Po3dupanns Trasyp
A b

KoHcHCcTeHIiA

3anax 3oBHIMHIH
BHIVISAA
Po30HpaHEA T'mazyp

B

Puc. 1. IlpodinorpamMu opraHoienTHYHUX NOKAZHUKIB MOPOKEeHOI pudu:
A — muHTa; b — ckym06pii; B — xeka.

Sk BUAHO 3 OfepKAaHWX JaHWX, 3HAYHI 3MIiHM Il 9ac 3aMOPOXXyBaHHS BiIOYBAIOTHCS 3 TAKUMU
MOKa3HUKAaMHU SIKOCTI SIK 30BHIIIHIA BUTJIS, KOHCUCTEHLIS Ta ria3yp. HaiiBuiny 3aranpHy OLIHKY B
Oanax oTpumany mpobu ckymOpii. KomrmiekcHa ouiHka OpraHoJISNTHYHHUX MTOKa3HHUKIB XeKka Oyia Ha
0,07 6ana, a muaTa0 — 0,2 6ama HIHKIOIO MTOPIBHSIHO 31 CKyMOpI€lo.
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Tabmuns 1 — Pe3yabTaTH OLIHIOBAHHS OPraHOJIENTHYHHX IMOKA3HUKIB MOPOsKeHOI pHOH

P Cepenne 3Ha‘1éHH${

MHUHTA CKyMOpist XeK
30BHIMIHII BUNISLA (TICTIS PO3MOPOIKYBAHHS) 4,66 4,33 4,66
Po36upanus pubu 4,33 5,00 4,33
Koncucrentist (micist po3MOpOKyBaHHS) 4,00 4,33 4,00
3amnax (micsist pO3MOPOKYBAHHS) 4,66 5,00 5,00
SkicTh raasypi 4,00 4,00 4,33
Mz+m 4,33+0,147 4,53+0,200 4,46+0,169

3aranpHa mpodisiorpamMa ycix JOCTIKEHUX MPOO MOPOKEHOTO MUHTAO TIOKa3y€e HE3HAYHI BiIXH-
JICHHS BCiX AECKPHIITOPIB, CKyMOPIii — TPhOX, XeKa — YOTHPHOX JECKPUIITOPIB.

I'ma3ypyBaHHs TOBEPXHI PHOU I03BOJISE MOJOBXKUTH TEPMIH ii 30€piraHHs Ta 3aXHINAE HPOIYKT
BiJl HETATUBHOTO BIUTUBY 30BHIIIHIX (pakTopiB. KinbKicTh rma3ypi Ha MOBEpXHI CKyMOpii Oyna B me-
ax HOPMH 1 CTaHOBHJIA B cepeaHboMy 3,8 %. KinbKicTb ri1a3ypi Ha MOBEpXHi MUHTaI0 ckiana 4,2 %,
xeka — 4,5 %, mo nepesuiryBayio Hopmy Ha 0,2 ta 0,5 % BinmoBigHO.

Ouinka puOH JIUIIe 32 OPraHOJEITHYHUMH MOKa3HUKAMH € HEJOCTaTHBOIO Ul OCTaTOYHOTO BHU-
CHOBKY IOJIO 11 IKOCTi, HEOOXiTHO BH3HAYATH TaKOXK i OioximiuHi moka3HukH [1, 5-8]. OnepkaHi Ha-
MU JaHi 0i10XIMIYHOTO AOCIIIKEHHS MOPOXXEHOI PHOM Y3TOMXKYIOTHCS 3 JAHHUMH OPraHONCNTHYHOI
OIIIHKH (Tabu1. 2).

Tabmuns 2 — Oninka cBizoCTi MOpokeHOi puoH

XapakTepucTika

MHHTaKl CKyMOpis XeK
IToxa3uuk yMOp

sIKICHa Opra- | CyMHiBHa Op- | SIKICHA opra- | CyMHIBHa Op- | sIKiCHa opra- | CyMHiBHA Op-
HOJENTHKA | TAQHOJENTHKA | HOJICNITHKA | TAaHOJNENTHKA | HOJENTHKA | TaHOJIETITHKA

SIkicHa peaxiiist

. - + - + - +
Ha CIPKOBOJICHb

Peaxiris
HAa MEPOKCHIA3Y

+ + + + + +

KinpkicTh aMiHO-aMia4HOIO

. 0,52+0,016 0,79+0,006 0,58+0,008 0,72+0,007 0,62+0,004 0,78+0,006
HiTporeny, Mmr NaOH

pH, ox. 6,420,073 6,940,031 6,140,071 6,940,032 6,8+0,051 7,0+0,0067

Tax, mig yac JOCTiIPKEHHS Ha CBIXKICTh P00 pruOM 3 BIAXUICHHIMH BiJ OPraHOJCITUYHHX [TOKA3-
HUKIB (30BHIIIHIA BUIJIAM, 3alaX, KOHCHCTCHINIS) BOHM OYJIM OIIIHEHI SK CYMHIBHOI CBIXKOCTI 3a SIKiC-
HUMH peaklisiMH Ha CIpKOBOZCHb 1 mepokcuaasy. KimbKicTh aMiHO-aMiadHOTO HITPOTEHY Y Mpobax
pudH, sKi Manu CyMHIBHY opranonentuky mepesuirye 0,7 mr NaOH, mo € moka3HHKOM CyMHiBHO{
CBIJKOCTI TIPOAYKTY.

JlocnipkeHHSIMA BCTaHOBIICHO [7] mocTymnose 3MimeHHs: pH Bif KUCIOTo A0 HEUTPaIbHOTO MOKa3-
HUKa YHOPOJOBK TPHUBAJIOTO XOJOJMIBHOTO 30epiraHHs: Ha MOYaTKy 3aMOpOKyBaHHSI puba mae pH B
Mexax 5,2-5,8, 1Mo CBITIUTH PO aKTHBHUH Tiapoii3 TiikoreHy Ta AT® 1 HaKOTUYIeHHS B M 32X MO-
souHoi kucioTu. Uepes 60 nHiB 30epiranus — 6,7-6,9, 1110 € 03HAKOK HAKOIMHUYCHHS JTY)KHHUX IPOIYK-
TiB BHACTIJIOK aBTONITUYHUX 3MiH OiNKiB. DiNbTpaT 3 HOCHiAKYBaHMX HaAMH HpoO puOM CyMHiBHOI
cBIXOCTI OYB 371eTKa MyTHYyBaTHM Ta MaB pH 6,9 1 Buie.

Puba cyMHIBHOI CBIXKOCTI MOX€E CTaTH MPUYMHOIO Xap4OBOTO OTPYEHHS JIOACH. 3TiIHO 3 BUMOIa-
MU HOPMAaTHBHO-TEXHIYHHX JTOKYMEHTIB Taka MPOLYKIis 0 30epiraHHs Ta peani3amii HaCEIeHHIO He
migmsrae, a il mojanble BUKOPUCTAHHS 3aJICKUTh BiJl pe3yJIbTaTiB OLIHKH MiKPOOi1ONOTIYHUX MOKa3-
HUKIB.

Sk BUZIHO 3 OfiepKaHMUX pe3ybTaTiB (Tadi. 3), y ®oaHii mpobi MOpoxkeHoi puOu He BUSBICHO Ma-
TOTEHHUX MiKpoopraHi3miB. PiBeHb 3aragpHOro MikpoOHoro 3abpyaHeHHs npoO puOu CyMHIBHOI CBi-
JKOCTI OyB HE3HAYHO BHILUM IOPIBHAHO 3 P00 0€3 BiAXUIICHb OPraHOJENTHYHUX 1 O10XIMIYHUX T10-
Ka3HHKIB, ajie He MEPeBHIIYBaB MaKCHMAaJIbHO JOIYCTUMOTO piBHA. Taky puOHY CHpOBHHY 103BOJIS-
€THCSl BAKOPHCTOBYBATHU JJIsl TEXHOJIOTIYHOI IepepoOKH.
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Tabmuns 3 — Ioka3HUKH 0e3MeYHOCTI MOPOKEHOI puoH

CepenHi 3HaYCHHS
Tloxa3nuk = - M+m
MUHTaMi CKyMOpist XeK
Toxcuuni enemenmu:
MacoBa 4acTka ImoMOyMy, MI/KT' 0,02 0,01 0,03 0,02+0,006
MacoBa yacTka KaaMmiro, MI/Kr 0,003 0,002 0,029 0,011+0,009
MacoBa yacTka apceHy, MI/KI 0,14 0,29 0,047 0,160,071
MacoBa yacTka apreHTyMmy, MI/Kr 0,02 0,02 0,03 0,023+0,003
Ilecmuyuou:
I'XUT Ta itoro i3omepu, Mr/kr menie 0,5 menie 0,5 menie 0,5 -
JT Ta iforo i3omepu, MI/kr meHnie 0,5 meHie 0,5 meHiie 0,5 -
Padionyxniou:
Le3iii-137, Bx/ kr 4,7 9,9 6,9 7,17£1,507
Crponmiii-90, bx/kr 7,8 13,1 11,7 10,871,586
Mikpobionoziuni nokaznuku:
KMA®AEM, KYO/em® 4,2x107 4,3x107 9,8x10* (3,55x10*)3125
BIKIIBIT HE BUIIJIEH] HE BUIIIEH] HE BUIIJIEH] -
CanbMmoHena B 25 1 HE BUIIEH] HE BUIIEH] HE BULIEH] -

VY tabnuni 3 HaBeJeHI pe3yNbTaTH KOHTPOIIO PHOU Ha BMICT ACsKHX 3a0pyAHIOBaviB (BaXKKi MeTa-
JIY, PamiOHYKJIIIM, TIECTUIIUAN): TX 3aJIMIIKOB] KIJILKOCTI OYJIM 3HAYHO HMYKYMMHU IOPIBHSIHO 3 MaKCH-
MaJbHO JOMYCTUMHUMH PiBHSAMHU.

BucHoBku. 1. Mopoxena puba 3 CyMHIBHOIO OPTaHOJICTITUKOIO MaJia MiJBUILEHUN BMICT aMiHO-
amiagnoro HiTporeny (ume 0,7 mr NaOH) ta pH Bume 6,9, 1m0 cBiT4uTh PO HAKOITMYEHHS MPOIYK-
TiB TIPOTEOJIITUIHOTO PO3MAdY.

2. MacoBa uacTka IUIIOMOyMYy B MopoxeHid puOi craHoBuma 0,02+0,006 mr/kr, kagmiro —
0,011£0,009, apceny — 0,16+0,071, aprearymy — 0,023+0,003 mr/kr, 1110 OyI0 B MeX)aX periiaMeHTO-
BaHOT HOPMH.

3. Kinbkicts MA®AEM B pubi xonusanacs Bix 4,2x10° 1o 9,8x10* KYO/em®, mo se nepepumry-
BaJI0 MAaKCUMAJILHO JIOITyCTUMOTO PiBHSI.

J11s1 00’ EKTUBHOT OLIIHKH 3MiH, SIKi BiZ0OYBalOThCS B MOPOXKEHIH prOi, HEOOXIIHUM € MOHITOPHHI' KOM-
IUIEKCY MOKA3HHUKIB Ti IKOCTI Ta OS3MEYHOCTI YIPOIOBK BChOIO TEPMIHY XOJIOIHUIBHOTO 30€piraHHsl.
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Kpurtepuu oneHkn nokasareJieil kauecTBa U 6€301aCHOCTH MOPO KEHOI PbIObI

O. A. Xunkas, B. B. Kopanusckunii

[IpuBemeHBI pe3yNnbTaThl OICHKH IOKa3aTenell KadecTBa M 0€30IaCHOCTH MOPOXKEHOM PHIOBI Pa3HBIX BUIOB (CKyMOpHS,
MUHTa#, XeK) [0 OPTaHOJICITUYCCKUM, XHMUYICCKUM H MUKPOOHONIOTHYeCKAM KpuTepusiM. CEHCOpHAs OLICHKA CBUJICTEIIBCT-
BYET O CHI)KCHUH Ka4eCTBa PHIOBI BO BpeMs JTHUTEIHLHOTO MPOLecca 3aMOPAKUBAHHUS 32 TAKAUMH MTOKA3aTENIIMH KaK BHEITHHI
BUJ U KOHCUCTEHIMSA. JlaHHbIE OMOXMMHYECKOTO aHAIN3a COTTIACYIOTCS C pe3yIbTaTaMU CEHCOPHOM olleHKHU. B pribe comHu-
TENBHON CBEXECTH YBEJIMUUBAIOCH KOIWYECTBO aMHHO-aMHAYHOTO a30Ta U MOKa3aTelb aKTHBHOW KHCIOTHOCTHU, OBUTH COM-
HUTEIbHBIMU Kau€CTBEHHbBIE PEAKLIUU Ha CEPOBOAOPO. U nepokcuaasy. OcTaTouHble KOMUYECTBA 3arpA3HUTEbHBIX BELIECTB
B MOPO’XEHOH phIOE HE MPEBBIIIATIH MAKCUMAJIBHO JAOIYCTUMBIX YPOBHEH.

KawueBsle ciaoBa: MopoxeHas pbiba, 0€30IMacHOCTh, KAYeCTBO, OPTaHOICNTHICCKUE TTOKA3aTeIH, OMOXUMIYECKHE T10-
Ka3aTell, MUKPOOHOJIOTHIECKUE MTOKA3aTEITH, TOKCUICCKHIE DIICMEHTBI, PAIUOHYKITHIBI.

Evaluation criteria quality and safety of frozen fish

O. Khitska, V. Kovalivskiy

The article presents the results of the assessment of quality and safety of frozen fish of different species (mackerel, pol-
lack, hake) on organoleptic, chemical and microbiological criteria.

Evaluation of the quality of frozen fish, which figures significantly change during the long period of refrigeration stor-
age, has always been important. The biochemical processes that occur in frozen fish, mostly affecting the quality of its
manufactured finished products. Since quality is a complex combination of many properties and characteristics of the
product, the main difficulty evaluating the state of frozen fish is an objective combination and analysis of all parameters, ie
its comprehensive assessment.

The aim of fish processing refrigeration is to preserve its quality indicators for a long time. The basis of preserving fish
cold is inhibiting the processes of microorganisms and activity of tissue enzymes. The most valuable is the fish nitrogenous
compounds, which in turn are protein and non-protein components. Fish is an important source of protein for human nutrition
because its proteins contain all the essential amino acids. More than half of all proteins make up proteins myofibrils of mus-
cle fibers - myosin, actin, actomyosin. The structure of the connective tissue is deficient protein collagen. For breach of re-
frigeration storage of fish (non temperature, repeated freezing etc.) is hydrolytic breakdown of proteins with the formation of
amino acids, nitrogenous substances. This in turn causes a disturbance of tissue turgor, impaired sensory indicators, and pro-
cesses for deepening decay — deterioration of the product. The high nutritional value of fish has fat because it contains
nonsaturated fatty acids, including those that are not in the fat of land animals. In particular fatty acids such as linoleic, lino-
lenic, arachidonic have high biological activity. However, fish oil with high content of unsaturated fatty acids is unstable and
easily oxidized.

Failure to comply with the storage conditions, sudden fluctuations in temperature, crash, re-freeze the fish cause deterio-
ration of sensory, chemical and microbiological indexes of product. These changes of products can make a negative impact
on human health.

For organoleptic evaluation of quality frozen fish we used the method of sensory analysis (tasting) in combination with
descriptive -profile method, which was proposed by american scientists to illustrate the results of sensory perception re-
search. Significant changes during freezing occur with such quality indicators as appearance, texture and glaze. The highest
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overall assessment of samples in scores received mackerel. Comprehensive assessment of organoleptic characteristics of hake
was at 0.07 points, pollock — 0.2 points lower compared with the mackerel. Total profilohrama all studied samples frozen
pollock shows a slight deviation of descriptors, mackerel — three and hake — four descriptors.

Glazing surface allows fish extend its storage and protects the product from the negative impact of external factors.
Number of glaze on the surface of mackerel was in the normal range and averaged 3.8 %. Number of glaze on the surface of
pollock was 4.2 %, hake — 4.5 %, which exceeded the norm by 0.2 % and 0.5 % respectively.

Assessment fish only for organoleptic characteristics is insufficient for a final opinion on its quality, must also identify
biochemical indicators. The results of biochemical studies of frozen fish agreement with the data of sensory evaluation. Dur-
ing the study, tests on fresh fish from deviations from organoleptic properties (appearance, smell, texture) were appreciated
as doubtful freshness in qualitative reactions to hydrogen sulfide and peroxidase. Number of amino-ammonia nitrogen in
samples of fish had uncertain organoleptic — more than 0.7 mg of NaOH, which is a measure of questionable freshness of the
product.

Scientists have established installed gradual shift of pH from acidic to neutral rate over a long storage refrigeration,
freezing fish at the beginning of a pH within 5.2-5.8, indicating that active hydrolysis of ATP and glycogen accumulation in
muscle and lactic acid. After 60 days of storage — 6.7-6.9, a sign of accumulation alkali products as a result of proteolytic
changes in proteins. The filtrate from the samples we have studied of questionable freshness of fish was slightly turbid and
had a pH of 6.9 and above.

In any sample of frozen fish is not found pathogens. Number of mesophilic aerobic and facultative anaerobic microor-
ganisms in fish ranged from 4,2x107 cells/cm® to 9,8x10” cells/cm’, which does not exceed the maximum permissible level.
The level of total microbial contamination of samples of questionable freshness fish was slightly higher compared to fish
without deviations of organoleptic and biochemical parameters. Such raw fish is allowed to be used for technological pro-
cessing.

We had control in fish the content of certain contaminants (heavy metals, radionuclides, pesticides). These residual
amounts were much lower than the maximum permitted levels. Mass fraction of Lead in frozen fish was 0.02+0.006 mg/kg,
Cadmium — 0.011£0.009, Arsenic — 0.16+0.071, Silver — 0.023+0.003 mg/kg, which was within regulated standards. Number
of Cesium-137 was 7.17£1.507 Bq/kg, Strontium-90 — 10.87+1.586 Bqg/kg.

For an objective assessment of the changes that occur in frozen fish, it is necessary to monitor a set of indicators of qual-
ity and safety throughout the all term of refrigeration storage.

Key words: frozen fish, safety, quality, sensory evaluation, biochemical parameters, microbiological parameters, toxic
elements, radionuclides.

Haoitiwna 13.10.2016 p.
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HIAI'HOCTHKA, TEPAIIIA, BHYTPIIIIHI
XBOPOBH TA KVIIHI9HA BIOXIMIA

YK 619:616.33-008.3-084:636.2.053

KYPAEKO A. II., 1-p BeT. HAyK
YO «Bumebckas opoena «3nax [lowema» eocyoapcmeennas axademus

semepuHapHol meduyunsl», Pecnybauxa benapyco
kurdeko1964 @tut.by

COBEPIIEHCTBOBAHME TUAT'HOCTHUKH U JIEYEHUS
A3BEHHOU BOJIE3HU KEJY KA JIOINAAEN

SI3Ba xemyaka y jnomazel auarHocruposana y 31,6 % XKHUBOTHBIX. Y GONBHBIX CIM3UCTast 000JI0YKA OTEYHAS C XKENTHIM
OTTEHKOM, Ha fA3bIKE CEpbIH HaJICT, OTMEYACTCS racTpalrus, B KPOBU Bo3pacTaeT B 1,7 pasa KOHIGHTpAlUs NENCHHOICHA.
IMpumenenne Omenpasona B popMe Mopoika u B Buze nacTsl (npenapar ['actporapa 38 %) B KOMIUIEKCHOM Tepanuu Joma-
Jiell Ipu si3Be Kenyaka sABaseTcst 3¢ QexTuBHbIM. CUMITOMBI S3BEHHBIX MOPAKEHHUH CIM3UCTOH 000JIOUKH JKeTyKa IPH UC-
M0JIb30BaHNHU Nopomka OMeprazona ucye3aor B TeueHue 8—10-tu 1Hel, CHIKAeTCs coAepikaHue JIEHKOIUTOB, OTMEYaeTcs
OTHOCHTENBHBII mMdonunTos, Bozpacraer Ha 8,6 % KOIMIecTBO 00IIero Gelka 3a CUeT yBEIMUYCHUs albOyMHHOBOH (pak-
1y, B 2,9 pa3a yMeHbIIAeTCsl ypOBEHb NENICHHOTEHA B KPOBH. Vcrosp30Banue urs JiedeHus: OOJIBHBIX TaCTPUTOM JIomaneit
INactporapaa NpUBOUT K KIMHIYECKOMY BBI3JIOPOBIIEHHIO )KUBOTHEIX B TedeHHEe 10-TH CYTOK, U3MEHEHHbIEe B Havane 0oies3-
HU TIOKa3aTeNM KPOBH MMCIOT TEHICHIMIO K HOPMAIM3alUH. DKOHOMUYECKast d((PEKTHBHOCTb CXEMBI JICUCHUSI OOJIBHBIX
SI3BEHHBIM TaCTPUTOM JIOLIafel ¢ mpuMeHeHneM nopoiuka Omenpasona B 2,3 pa3a OoJbliasi, 4eM IpU UCIOIb30BaHNU ['acT-
porapza, 4To cBA3aHO ¢ OOJBIINMY 3aTpaTaMH pabovero BpeMeHH Ha JieueOHbIe MEPOIPHUSTHS.

KiroueBble ciioBa: somay, s38a xKely/Ka, IHarHocTHKa, JiedeHue, Omenpasoun, I'acrporapa, 3¢ hexTHBHOCTb.

IMocTanoBka mpodiembl. SI3Ba JkemynKa y Jiomaaei sSBIseTcs CIOXKHBIM 1 MHOTO()aKTOPHBIM 3a-
0oJeBaHNEM, CHUMIITOMBI KOTOPOTO 3aBHUCST OT aKTUBHOCTHA M MECTOTIONOKESHHS YIIbIIEPAIIH, COMyTC-
TBYIOIIMX MAaTOJOTHMYECKUX IpoleccoB. PacnpocTpaHeHne sI3BEHHBIX MOPayKEHUH JKETyIKa COCTaBIIsI-
et ot 25 110 51 % y xepeodst u ot 60 10 90 % — y B3pocnbIx nomaaeii. bonesHs 3HAYNTENBHO CHUXKAET
paboTOCIIOCOOHOCTD KUBOTHBIX, 3aMEJUISIET POCT M Pa3BUTHE MOJIOTHSKA, SBIISETCS MPUUYNHON TPEexK-
JIEBPEMEHHOM BBIOPAKOBKH JIOMIANCH W MPUIMHICT OONBIION yIiepd KOHEBOACTRY.

AHaJIU3 NOCIeIHUX MyOJHKanuii. 3TO MopakeHHe KellyIKa YacTO OCTAeTCsl He3aMEUeHHBIM Be-
TEPUHAPHBIMHU CIICIUAIMCTAMHU, TIOCKOIBKY KIMHUYECKUE MPOSBICHUS OOJIC3HU CTIIAXKCHBI WM HETH-
MMUYHBIE, 2 BBICOKOMH()OPMAaTHBHBIE METOIbI AUATHOCTHKHU TPEOYIOT MPOBEIECHHUS WIH CIOXKHBIX J1a00-
PaTOPHBIX aHAIHM30B, WK AOPOTOCTOAIIer0 00opynoBanus [4, 5, 10, 17].

[TprumHE SI3BBI XKeTMyaKa y xKepedar pasHooOpasHbie. OOIENpUHSITHIM SIBISETCS MHEHHE, YTO 3TO
3a00JIeBaHUE BO3HUKAET B Pe3yJIbTaTe HApyIICHUs PaBHOBECHUS Mexay (akropamu arpeccud M (ak-
TOpaMH 3aIIUTHI CIM3UCTOW O0O0JIOUKH. 3amuTHEIC (HPaKTOPHI BKIFOUAIOT KPOBOCHAOKCHHE ITIUTEIIHS
CTEHOK KeJyJKa, BBIpaOOTKYy CIM3U U OuKapOoHarta, (hakTop pocTa CIU3UCTOrO SIUTENHs, pernapaTu-
BHBIE CBOMCTBA 3IUTENNATBHBIX KIIETOK, BEIPaOOTKY mpoctariananHoB E;| u E,, ractpoayoneHansHy0
MOJIBU’KHOCTh. BHYTpEHHUMHU SI3BEHHBIMU (PaKTOPAMU SIBJISTIOTCS COJISTHAS] KUCIIOTA, TETICHH, KEeTUHbIE
KHCJIOTBI, MOJIOYHAsI KHCJIOTa, JIeTyYle KUpHBbIE KUCIOTHL. HecTeponmHble TpOTUBOBOCTIATHTEILHBIC
CpeACTBa, CTpecc, 0COOEHHOCTH aHATOMHH JKENTyIKa, HEMPaBHUIbHOE KOPMIIEHUE, CTOMATOJIOTHYEeCKUE
Mpo0OJIeMbI, Tapa3uTapHbIC 3a00JIEBaHUS OTHOCAT K SK30I'€HHBIM YJIbLIEPO3HBIM (hakTopam [13, 14, 16].

Knuanveckn y GOJBHBIX JIOMIAJEH OTMEYAIOT OBICTPYIO YTOMIISIEMOCTb, IJI0X0€ MOEAaHue CeHA U
KOHIIEHTPATOB, YTHETeHUE, OOMIBHOE CIIIOHOTEUEHNE, HEIIPUATHBIN 3amax U30 pTa, CKpeKeTaHHue 3y-
O0amu, 3eBOTY, 3aJICXKUBAHUE, MIPH HATUMYMHA KPOBOTECUCHHUS — CIM3UCTHIE OOOJOYKHA M KOXKa aHEeMHY-
HBIE, a KaJl MPHOOpeTaeT TEMHO-KOPUIHEBHIN WM Ja)Xe YepHbIi nBeT. YacTo HabIromaoTes Jerkue,
«bapalTHHOBBIE» KOMUKU. XapaKTepeH JeWKonuTo3, ysennuenne COD, npu HaTMUUM KEITyI0YHOr0
KPOBOTEUYEHHS — CHIKEHHE YPOBHS T€MOTJIOONHA, YHCIIa SPUTPOIIUTOB, a TAK)KE THI0ATH0YMHHEMUSI.
Haunbonee nH(DOPMATHBHBIM B JMArHOCTUKE SI3BBI JKENYJKA SBISETCS METOJ ONPEICICHUs TIeTICHHA.

© Kypuexo A. II., 2016.
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«YKIIOHeHHEe» (pepMeHTa, KOTOPBI CHHTE3UPYIOT TJIaBHBIE KJIETKU CIIM3UCTON OOOJOYKH KENMyIKa B
KpPOBb, CBUJICTENILCTBYET 00 MX MOpakeHHH. YeM BbIlIe yPOBEHb NETICHHA B KPOBU OOJIBHOTO, TEM 00-
JBIIAst BEPOSATHOCTD HANWYHS U CTENCHb MOPaXKeHHU opraHa. TOYHBIN IWAarHO3 CTaBUTCS OOBIYHO HA
OCHOBAaHHHM TacCTpOCKomuH [2, 3, 6].

OCHOBHBIE TepaneBTUUECKHE MEPHI NPH S3BE XKeNyJKa HalpaBlIeHbl Ha CKOpeHllee 3a)KUBJICHHE
1e(EeKTOB 3a CYET YMEHBIICHHUs KUCJIOTHOCTH KEIYJOYHOTO COKa, YBEIMUCHHS MTPOAYLHPOBAHHS BHY-
TPEHHUX 3aNTUTHBIX (DAaKTOPOB, 00JIeTUEHUS OOJIEBOTO CHHIPOMA, 00CCTICUCHUS MUTATEILHBIMH BElTle-
CTBaMH U CTUMYJIMPOBAHHUA MOTOPHKH KEITyAKa U KAIICUHUKA.

C »TOli 1eNbI0 UCTIONB3YIOT AaHTArOHUCTHI TUCTAMUHOBBIX H)-penentopoB (paHUTHAMH, HUME-
THAWH, QIFOHUKCHH), HHTHOUTOPHI IPOTOHOBOMN MOMIIBI (OMENPa3oJl, MaHTOIIPa30J1, 330MeNnpasol),
[ATOMPOTEKTUBHBIE BemecTBa (CyKpaiab(har, MHU3O0MPOCTOJ), MPEmaparsl, KOTOPhIE YCHUIMBAIOT
KEITyIOUHYIO/AyO0JeHabHYI0 MOTOPHKY, CIIOCOOCTBYIOT CHMKCHUIO CEKpEeLUu KHUCIOTHI (OeTaHe-
KOJI, METOKJIOTIpaMuT). BaxkHbIM B mpoUIaKTHKE 3a00JICBAHNUN JKEITyAKa SIBISCTCS JUCTOTECPAITHS
[1,4,5,6,10, 11, 12].

Hesslo ucciaenoBaHMi OBUIO COBEPIICHCTBOBAHUE TUATHOCTHKH SI3BBI JKEIYIKa Y MOJIOJHSIKA JIO-
manei u onenka aggexruBHocTH OMenpa3zoia B pa3INyHbIX JIEKapCTBEHHBIX (OpMax.

Marepuajg u MeTOAbI MccIeq0BaHuil. B yclI0BUAX KOHEBOJYECKOTO XO3MCTBA KIMHUYECKOMY
WCCIIEIOBAHMIO TI0 OOIIENPUHATOMY IUIaHY TOJABEPTrHYNH 57 nmomaaei B Bozpacte oT 1 mo 3-x jer.
[Ipu ocmoTpe obpaiany BHUMaHUE Ha MOBEACHUE JIOIIAAM, MOJIOKECHUE TeJla, alleTHT, COCTOSIHUE
ry0 ¥ CIM3UCTON OOOJIOYKH POTOBOH MOJIOCTH, a TaK)Ke HA BBIMITYMBAHNWE OPIOIIHON CTEHKH CIIEBA.
[TockonmpKy Tanbnanueil muccienoBaTh KEMYJOK y 3AO0POBBIX B3POCIHBIX JIOMIAneH HEBO3MOXHO, TO
oco0oe BHUMaHMEe oOpaliany Ha racTpairuio. llpu ee HaMMYNK )KUBOTHBIE OECIIOKOSTCS, €CIIM Ha/1aB-
JIUBaTh COOpaHHBIMU BMeCTE MayblaMH B o0sacT ¢ 5-ro mo 10-e Mexpedepbs cieBa U clpaBa Ha
YPOBHE TIJIEYEBOT'0 CyCTaBa MIIM XK€ CIAaBIUBATh KOXKY Ha 3aHEM CKJIIOHE XONKH. [lepkyccuto xxemyaka
y JIoLIaau MPOBOIMIIN ciieBa B 14-15-16 mexpebephsax Mo JIMHIK Makioka [2, 3, 6].

VY ’KMBOTHBIX, Y KOTOPBHIX HAOMIOJAI CHMITOMOKOMIUIEKC JKEITyI0YHO-KUILIEYHBIX KOJIHUK, TIPOBO-
TV 30HIMPOBAHUE XKEyAKa Yyepe3 HOCOBBIE XOAbl. DJHAOCKOMMYECKOoe 00CIe0BaHNe MUIEBOAA U
JKEITy/IKa TPOBOIIN IIPY KOJNHUKAX, JITUTETFHOM YTHETCHUH, XPOHHUYECKOH moTepe Beca. OcMOTp ciu-
3UCTON 000JOYKH NMPOBOJIUIIM 110 OTAEaM, o0palias BHUMAaHUE Ha €e COCTOSHUE — LIBET, OJIeCK, 0Ted-
HOCTb, IICJIOCTHOCTD, HaIn4Ke AePeKToB U aedopmaruii [7].

Ha ocHoBaHMM KJIMHHYECKOTO WCCIIEOBAHMUS, PE3yIbTATOB TaCTPOCKONHH BISABIIIN 18 Jomanei,
OOJIBHBIX APO3MBHO-3BEHHBIM racTpUTOM. Y 5 M3 HUX ObUIM OTOOpaHBI MPOOBI KPOBH AJsi 00IIEero
KIMHUYECKOTO aHalu3a U OMOXMMUYeCKOro uccienosanus [8, 9]. it cpaBHeHHST KpOBb ObLIa MOITY-
YeHa Uy 5 KIIMHUYECKH 3/IOPOBBIX KEPEOAT aHATOTMIHOTO BO3pacTa.

s oueHku jeueOHoi 3¢ dextuBHocTr OMernpaszoia Obut chOPMHPOBAHBI 2 TPYIIIEI OOJBHBIX
SI3BOM JkenmyaKka Jomazneit. [lepyto rpynmy coctaBuiu 10 >KUBOTHBIX, KOTOPHIM MPUMEHSII ¢ KOPMOM
nopomok OMenpasona B 03¢ 1 MI/KT Macchl TeJa B JCHb 10 MCUE3HOBEHHS KIIMHUYECKUX MPU3HAKOB
6oxe3nn. Bropas rpynma cocrosina u3 8 jomianeil aHaJOTHYHOTO BO3pacTa U KIMHUYECKOTO COCTOS-
HusA. UM npumensimu [Nactporapa 37 % (GASTROGARD 37 %) B Buze nactel B o3e 1 r oauH pa3 B
JIeHb /10 WCYE3HOBEHHUS CHUMNTOMOB Oose3nu. KommiekcHas tepamusi OOJBHBIX >KUBOTHBIX OOEHX
TPYII BKJIIOYAIa Takke MPUMEHEHNE aMOKCHIIMIHHA.

OcHOBHBIE pe3yJabTAaThl HCCJIEOBAHMA. DPO3UBHO-SI3BEHHBIA TacTpUT y jomajaeil 1-3-meTHero
Bo3pacTa auarHoctupoBanu y 31,6 % xuBoTHBIX. CUMITOMaMU 0TOOpa MOAO3PUTEIBHBIX B 3a0071e-
BaHWU JIOMIAACH SBISIFOTCA: MEHbBINAs IOEAAeMOCTh KOHIIEHTPATOB; IMEPHOJMYECKHE >KETYIOYHO-
KHIIEYHbIE KOJHKH, OCOOCHHO IOCiIe KOPMJICHHS; CHIDKEHHE pabO0TOCIIOCOOHOCTH; B3HEPOIIECHHBIH,
I'PSA3HBIN, TIOBBIIICHHON BIQ)KHOCTH BOJIOCSHOM MOKPOB; OTCTaBaHHE B POCTE M Pa3BUTHU; KPATKOBpPE-
MEHHas JAuapesi; TOHWKEHHAs! aKTUBHOCTD BO BpeMs TPEHHPOBOK M COPEBHOBAHUM. Y OOJBHBIX JIOMIa-
neil cnu3ucTast 000JI04Ka OTeYHAs C KENThIM OTTEHKOM, Ha SI3bIKE CEephIi HaJleT, HabmogaeTcs ract-
panrusa. M3 nabopaTopHBIX METOAOB HMccieqoBaHuUs Hanboiee WHPOPMATUBHBIM SIBISIETCS] ONpeaese-
HUE YPOBHS NIETICHHOTeHA B KpoBH (Tadm. 1).

Uncmo JTEHKOIUTOR Y JIOMAneH MpH s3BE JKerynka cocTaBmio 7,9+0,89- 10°/n, uto Ha 6,3 %
Oomble, yeM y 300poBBIX. M3 BUIOB NeHKOIMTOB Hambosee CylnleCTBEHHbIE U3MEHEHHS IpeTep-
MeBajii CETMEHTOSCPHbIE HEUTPOPMIIBI, COAepKaHUE KOTOPBIX Bo3pacTano Ha 8,3 %. Hecmotps
Ha TO, YTO YPOBEHb CETMEHTOSEPHBIX HEUTpouUIOB yBeawumBajicsi B 1,24 pasa, pa3audus co
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3J0POBBIMH KUBOTHBIMHU OBLIM HEIOCTOBEPHBIMH, IMOCKOJbKY BapHaOeIbHOCTh MOKa3aTels ObLia
3HaunTeIbHOU — OT 30 10 65 %.

Ta6mma 1 — Coaep:kanue JelKOIHMTOB, JeHKOTPaMMa H KOHIEHTPALHSI MeNCHHOTeHa Y 310POBBIX U 00JbHBIX SI3BOIH
JKeJTyAKa Jo1magei

I'pynnel nowmanei:
Iokasarens Hopma
1) 6onpHBIC (N=5) 2) 3n0poBsIe (n=5)
JIelKkounTEI, 10°/n 7,0-12,0 7,940,89 7,4+0,71
b 0-1 0,240,09 0,540,15
S c) 2-6 4,0+0,95 4,240,22
g 10 0-1 1,840,24 1,440,24
§ II 3-6 5,6£0,49 5,5+0,18
)g C 45-62 43,5+4,97 35,242,56
= JI 25-44 41,4+2,33 48,0+3,35
Mu 2-4 3,5+0,05 5,2+0,54
IencuHoreH, MKI/i 30,0-130,0 165,5£12,90 97,8+10,11*

Hpumeqanue. *p<0,05.

Hefitpodwmnus uMena mpocToit pereHepaTHBHEIN CIBHT SApa BICBO, YTO CBUICTEILCTBYET B OCHO-
BHOM O XpPOHUYECKOM, HE OCJIOXXHEHHOM TEUCHUH BOCHAJIUTENBHOrO mpouecca. 3 apyrux mokasare-
JIel JIeHKOTpaMMBbl OTMEYAIaCh OTHOCHTEIbHAS JICHKOTICHHUS TTOYTH Ha 14 MPOIEHTHBIX IMyHKTa. BMmec-
Te ¢ TeM, abcomoTHas TuMQorieHus ObuTa MeHbIeH, 7,8 %, 1 HeJOCTOBEPHOM.

Hanbonee 3HaYUTENHHO W JOCTOBEPHO HM3MEHSIIACH KOHI[EHTpAIUs METICHHOTCHA B KPOBU Y
00NBHBIX Jomajei. [lencHHOTeH MPOAYNHPYeTCs MPEHMYIIECTBEHHO JKele3aMu CIU3HCTOH 000-
JIOYKY JHA XKexynka. [l Hero xapakTepHO MpeBpalleHne B MENCHH MO AeHCTBHEM COJSTHOM Ku-
CJIOTHI XenymaouHoro coka npu pH=1,5-2,0. [lencuHoreH oOnamaer crioCOOHOCTHIO MPOHUKATH B
KPOBb U B 3TOH CBSI3U €T0 YPOBEHb B CHIBOPOTKE BaKCH U MH(MOPMATHUBEH JUIS OIEHKU COCTOSIHHS
CIIM3UCTOW 000JIOUYKH KENTYAKA.

BocnanurenbHbIe IPOIIECCH B CM3UCTON 000JI0UKE JKETy/IKa BBI3BIBAIOT MOBBIIICHUE YPOBHS Tie-
TICHHOTEHA, OCOOCHHO TIPU OCTPOM TEUCHUU WJIM OOOCTPEHUH 3PO3MBHO-SA3BEHHBIX MOpakeHuH [15].
YcraHOBIEHO, YTO y OONBHBIX JIOMIAJE €ro ypoBEHb OBUI BHINIE, YeM Y 3J0POBBIX JKUBOTHBIX B
1,7 paza ninm Ha 69,2 % npu qoctoBepHOCTH paznudmii p<0,05.

[Ipu onenke 3¢ heKTUBHOCTH JIeKapcTBEHHBIX GopM Omemnpazona yCTaHOBJICHO, YTO CUMIITO-
MBI 3BE€HHOTO TacTpHUTa ncue3anu B cpenneM Ha 10-i neHs neueHud. B Tedenne sToro nepuoaa y
BCEX JIOMAJeH yIIy4IWIOCh 00Ilee COCTOSHUE U YTHETeHHEe CMEHUIIOCh J)KUBOM peakinell Ha BHe-
mHue pasapaxkurenu. CoCTosSHUE CIM3UCTON 000JI0YKH POTOBOM IMOJIOCTH HOPMATHU30BaloCh. Mc-
Ye3]IM OTEYHOCTh, JKEITOBATHIA OTTEHOK, Ha SI3bIKE OTCYTCTBOBANl CEpO-3€JCHBIN HaneT. becmo-
KOWCTBO JKMBOTHBIX TPH MCCIEAOBAaHUW 30H TOBBIIIEHHONW KOXHOW UYBCTBUTEIBHOCTH K
9-10 gHsAM HaOIIOIEHUSI OTCYTCTBOBAJIO.

[Tpu mabGoparopHOM HCCIEIOBaHUK KpOBH (Tabi. 2) YCTAaHOBJICHO, YTO B JIMHAMUKE JICUCHUS He-
CKOJIBKO CHIDKAJIOCh YHCIIO JIEHKOLMTOB Y )KMBOTHBIX, KOTOPBIE MmoTydanu kak Omenpason, Tak u 'ac-
Tporapa. Mi3MeHeHus mpeTeprieBaia 1 edkorpamma. Tak, HeHTpobuiaus y OONIBHBIX JKUBOTHBIX CMe-
HSJIaCh JTUMQOIUTO30M, YTO CBUICTEIBCTBYET O TOM, YTO BOCHAIUTEIBHBIN MPOIECC B OpraHU3ME
MMEETCs U MPOTEKaeT XpOHUYEeCKH. [Ipu 3TOM y MOJIOHSIKA KOHTPOJIBHOM TPYIIITEI CONEPIKAHUE JTHM-
¢dormToB ObUTO Ha 13 % OOJBIINM, YEM Y JKUBOTHBIX, KOTOPBIM MPUMEHsIH OMerpasol.

YpoBeHb 0011eT0 OenKa Y OOIBHBIX )KHBOTHBIX OBLI CHYDKCH M HAXOJMJICA Ha YPOBHE MUHUHO-
pMEIL. Takoe cOCTOSTHUE CBA3aHO, CKOPEE BCETO, C MMEBIIMMHI MECTO HAPYIICHUSIMH MMHIICBAPCHUS
B JKeIyaKe. B momb3y 3TOro yTBepKAeHUS CBHUAECTEIHCTBYET TO, YTO KaK TOJBKO XUBOTHBIX IMOJ-
BEPIIIN JICUCHUIO U CUMITOMBI MIOPKEHUS CIU3UCTOW 0OOJIOUYKH XKeJyaKa UCUe3Id, YpOBEHb 00-
miero Oenka Bo3poc Ha 8,6 % B ombITHOM rpymnme u Ha 2,2 % — B KOHTpoJIbHOU. [Ipu 3TOM BO3pac-
TaHWE KOHIICHTPAIUU CHIBOPOTOYHOrO Oeyika MPOUCXOJHUIIO 32 CUET allbOyMHHOB, COJEpIKaHUE
KOTOPBIX BO3pacTalio MPaKTHYECKH Ha Te K€ 3HAUeHHWs, 9TO U obmiero Oenka. YUHUTHIBAs TO, YTO
aTbOYMUHBI BBIMOTHSIOT PsII )KU3HEHHO BAXKHBIX JUIS OpraHu3Ma (yHKIHH (HEMOCpPEICTBEHHOE
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MOJACP)KaHHEe OCMOTHYECKOTO aBJICHHS ILJIa3Mbl, XpAaHCHHE MHOTI'MX aMHHOKHCIIOT, TPAHCIIOPT
pa3HOOOpa3HBIX BEIIECTB), TO BO3PACTAHHUE WX KOHIEHTPAIUU CBHIETEIBCTBYET O HOpMaIU3alliu
oOMeHa BEIECTB.

Tabnuua 2 — MopdoJornieckue 1 6HOXHUMHUYECKHE MOKA3aTeJIH KPOBH Y JIoMIaJell B TMHAMHUKE Je4eHUs] IPH S3BEH-
HOM racTpmre

Jlau HaGumoAeHus, TPYIIbI JIOMIaaeH:
TMoxazarens Hopma 14 new 10-# pens
Gombibie (n=5) (QMegg:;To}Eﬂnﬂo) KOHTpOIIbH.':.:[: gl;acrporap;[,
JIeHKOLMTEI, 10°/n 7,0-12,0 7,9+0,89 7,5+1,11 7,6+0,59
b 0-1 0,2+0,09 0 0
S 6] 2-6 4,0+0,95 2,5+0,22 1,5+0,54
g {6} 0-1 1,840,24 0 0,5+0,09
i I 3-6 5,6+0,49 4,5+0,18 3,5+0,75
)g C 45-62 43,5+4,97 38,0£2,56 35,546,52
= J 25-44 41,4+233 50,043,35 56,5+4,88
Mu 2-4 3,5+0,05 5,0+0,54 2,5+0,98
Benox obmmit, r/1 60,0-80,0 63,7+5,05 69,2+7,25 65,1+4,49
Anp0ymunbl, % 35,0-50,0 34,4+4,24 40,2+8,22 36,0+3,58
IMencuHoreH, MKI/n 30,0-130,0 165,5+12,90 57,8+7,54* 69,9+8,26*

[pumeyanue. *p<0,05.

Haubonpmme n3MeHeHns Ipyu JISYSHNH JIOMIAIel TIpeTepIieBaio coAepkaHne NEeTCHHOTEHa B ChI-
BopoTke KpoBu. [Ipm mpumenenum Owmemnpaszona €ro ypoBeHb yMeHbImmICS ¢ 165,5+12,90 no
57,8+7,54 mxr/a unu noutH B 2,9 pa3. Ucnonb3zoBanue ['actporapaa B KOHTPOJIBHOM Tpymie Aano mo-
YTH Takoi ke 3pPeKT — comepxranne NEICUHOTeHa B KPOBH CHU3UIIOCH B 2,4 pasa.

Cas3aHo 510 ¢ TeM, uto OMenpason uarubupyer Gpepment H'- K'-ATda3y. Ero uacto Ha3sIBaroT
«IPOTOHHBIM HACOCOM», KOTOPKIH IEHCTBYET B MAPHETAIBHBIX KIETKAX KEIYAKA U TaM KaTaTu3upyeT
CUHTE3 COJITHOM KHCJIOTHI. BJIOKMpOBaHWE 3TOTO CHMHTE3a BEJCT K CHIDKEHUIO YPOBHS 0a3ambHOU M
CTUMYJIMPOBAHHOM CEKpeLrH, HE3aBUCUMO OT IPUPOABI pa3ApakuTens. TeM caMbIM CHH)KAeTCsl aKTH-
BHOCTb TICTICHHOT€HA, KOTOpasi 3aBUCUT OT KHUCIOTHOCTH XKEIyA0YHOTO coka. [locme maxe omHOKpaT-
Horo npuema OMernpa3oiia BHYTPh €ro JCHCTBUE HACTYMAET B TCUYCHHE MIEPBOTO Yaca M MPOJ0IHKACTCS
B TeueHue 24 4, MakcuMyM 3 dekTa 1ocTuraercs yepes 2 .

BriBoabl. SI3Ba xenyaka y gomazaeid — 001e3Hb, XapaKTEPU3YIOMIAsCs MOPaXKEHUEM CITU3UCTON
000109ku B (popMe BOCTANICHUS, SPO3UN WU s3BEL. [Ipu uccnenoBanuu 57 nomianeil B Bo3pacte
oT 1-ro 10 3-X JIET 5pO3UBHO-A3BEHHBIH raCTPUT AMArHOCTUPOBAIU y 18 kUBOTHBIX wiH 31,6 %.
CumnToMamMu 0TOOpa MOJO3PUTEIBHBIX B 3a00JIEBAaHUM KUBOTHBIX SIBIISIIOTCSA: MEHbIAsA Toenae-
MOCTb KOHIICHTPATOB; MEPUOIUUYCCKIEC KEIyTOUYHO-KUIIIEYHBIC KOJIUKH, OCOOCHHO MOCciie KopMiIe-
HUSI; CHIKEHHE pab0TOCTIOCOOHOCTH; B3bEPOIICHHBIN, TPA3HBIA, TOBBIMICHHON BIIAYKHOCTU BOJIO-
CSHOW TIOKPOB; OTCTaBaHWE B POCTE; KPaTKOBpEMEHHAs AMapesi; MOHKEHHAs aKTHBHOCTh BO Bpe-
Ms TPEHHPOBOK U COPEBHOBaHMI. Y OONBHBIX JOMmAel CAU3UCTasi 000I0YKa OT€UHAs C KEITHIM
OTTCHKOM, Ha SI3BIKE CEepBIN HayeT, HaOmoaaeTcs ractpanrus. M3 1abopaTOpHBIX METOJI0B UCCIIe-
JOBaHUS HauOoJee WHPOPMATHUBHBIM SIBIIIETCS OIpeJelieHUe YPOBHS MEIICHHOTeHa B KPOBHU, KO-
TOpBIN yBenuuuBaeTca B 1,7 pasa.

[Ipemapar Omenpa3zon B Buje noporka odnagaer 100 %-Hoit neueOHoM 3 dexruBHOCTHIO. [Ipn
€ro MPUMEHEHUU CUMITOMBI S3BCHHBIX MOPAKCHUN CITU3UCTON OOOJIOUKH KEIyIKa HCUEe3aloT B Teue-
Hue 8—10-Tu mHEH, CHUXKAETCS COJepKaHUE JCHKOLUTOB, OTMEYACTCS OTHOCHTEIbHBIN JINM(OIMTO3,
BO3pacTaeT Ha 8,6 % KoIM4ecTBO oO1Iero Oeska 3a cYeT yBeJIW4YeHHus anbOyMuHOBoU (pakiuu, B 2,9
pa3a yMEHBIIIAeTCs YPOBEHB MIENICUHOTCHA B KpoBH. Vcrionp3oBanue 115 IeueHUsI OOJIBHBIX TaCTPUTOM
nomraneit [actporapia B BHJe TacThl Takxke sBiseTcs 3 dekTuBHBIM. CUMIITOMBI OOJIE3HH HCUYE3ar0T
B Teuerne 10-Tu cyTOK, MI3MEHEHHbIE B Hadase O0JIe3HU MOKA3aTeNd KPOBH UMENTH TeHISHIHIO K HOP-
MaJu3alii U aHAJIOTUYHYI0, KaKk ¥ NpU npuMeHeHnn OMenpasonia JUHAMUKY, OJJHAKO OBUIH MEHee
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BBIpOKEHHBIMH. DKOHOMUYECKas 3(PHEeKTUBHOCTH CXeMBbI JIeUeHHUs OOJIBHBIX dPO3UBHO-SI3BEHHBIM Tac-
TPUTOM JIOMIAJICH ¢ MpuMeHeHreM nopoika OmMerpaszona B 2,3 pa3a 0oJbllas, 4eM MPH UCTIOIh30Ba-
HuW ['acTporapma, 4To CBSI3aHO, TJIABHBEIM 00pa3oM, ¢ OOJBITUMH 3aTpaTaMd pabodero BPEMEHHU Ha
JIedeOHBIC MEPOIIPHUATHS.
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YaockoHa/IeHHsI JiarHOCTHKH T JTIKYBaHHs BHPA3KOBOI XBOPOOM IIJIYHKA KOHeH

A. I1. Kypnexo

Bupaska nutynka y koHeit qiarHocroBana y 31,6 % TBapuH. Y XBOpPHX CIM30Ba 000JIOHKA HAOPSIKIIA 3 )KOBTHM BIITiHKOM, Ha
SI3ULI CIpUH HAJIT, BIBHAYAETHCS OUTH Y IUTYHKY, B KPOBI 3pocTac B 1,7 pa3u KOHIICHTpALis IIeNCHHOTeHy. 3acTocyBaHHs OMmenpa-
3011y y (hopMi MOpOIIKy 1 y BUsii mactu (npenapar ["actporapa 38 %) B KOMIUIEKCHi Tepartii KoHel 3a BUpa3Ky HITyHKA € eek-
THBHUM. CHMITTOMH BUPa3KOBUX YPaKEHb CII30BOI 00OIOHKHU NITyHKA 32 BUKOPUCTAHHS NMOpoIIKy OMepIia3oiny 3HUKAIOTh MPOTS-
rom 8-10 JHIB, 3HWKYETHCS BMICT JICHKOLUTIB, Bi3HAYAETHCS BITHOCHWIA JTiM(OIMTO3, 3pocTae Ha 8,6 % KUIBKICTh 3arajlbHOTO
Oiska 3a paxyHOK 30LIbIIeHHs anb0yMiHOBOI (paxii, B 2,9 pa3u 3MEHIIYEThCS PiBEHb HNENCHHOIeHY B KpoBi. BHKOpUCTaHHs [ist
JKyBaHHS XBOPUX Ha TacTPUT KOHei ['acTporapia nprBOIHUTh [0 KIIHIYHOrO OIy>KaHHs TBapuH mnpotsiroM 10-tu ai0, 3MiHEHi Ha
MOYaTKy XBOPOOH MOKa3HHKK KPOBI MAlOTh TEHACHLIiIO 10 HopMati3awii. EkoHoMiuHa e()eKTUBHICTh CXEMH JIIKYBaHHS XBOPUX Ha
BHPA3KOBHIA racTPHUT KOHEH i3 3aCTOCYBaHHSM TIOPOLIKY IIMX JIKIiB y 2,3 pa3u Oinblua, HbK 3a BUKOpUCTaHHs [acTporap/a, 1o 1mo-
B'SI3aHO 3 BEJIMKHMH BUTPaTaMK poOOYOro Yacy Ha JiKyBaJIbHi 3aXO0/IH.

KurouoBi ciioBa: KoHi, BUpaska IIyHKa, 1iarHOCTHKA, JTiKyBaHHs, Omernpa3zoin, ['actporapa, epeKTUBHICTb.

Improvement of diagnostics and treatment of a peptic ulcer of horses stomach

A. Kurdeko

Gastric ulcer in horses is a complex and multifactorial disease, the symptoms of which depend on the activity and location of
ulceration, concomitant pathological processes. The spread of ulcerative lesions of the stomach is from 25 to 51 % in foals and from
60 to 90 % in adult horses. The disease significantly reduces the working capacity of animals, slows the growth and development of
young animals, is the cause of premature culling of horses and causes great damage to horse breeding.

The aim of the studies was to improve the diagnosis of stomach ulcers in young horses and assess the effectiveness of
omeprazole in various dosage forms.

Under horse breeding conditions, 57 horses aged 1 to 3 years were subjected to a clinical study according to the
generally accepted plan. During the examination, attention was paid to the horse's behavior, body position, appetite, the
condition of the lips and mucous membrane of the mouth cavity, and also to protrusion of the abdominal wall to the left.
Since palpation to examine the stomach in healthy adult horses is impossible, then special attention was paid to gastralgia. If
it is present, the animals are worried if they are pressed the fingers together in the area from the 5th to the 10th intercostal
space on the left and right at the level of the shoulder joint or squeeze the skin on the back slope of the withers. Percussion of
the stomach in the horse was conducted to the left in the 14—15-16 intercostal space along the line of the malloc.

A gastric ulcer for horse is diagnosed for 31.6 % animals. For patients a mucous membrane oedematous is with a yellow
tint, in stomachalgia is marked, grey raid, in blood increases in 1.7 time concentration of pepsinogen.

In a laboratory study of blood, it was found that the number of leukocytes in animals that received both Omeprazole and
Gastrogard decreased somewhat in the dynamics of treatment. The leukogram underwent a change. Thus, neutrophilia in sick
animals was replaced by lymphocytosis, which indicates that the inflammatory process in the body exists and proceeds chronically.
In young animals of the control group, the lymphocyte count was 13 % higher than in animals treated with omeprazole.

The level of total protein in sick animals was reduced and was at the level of the minormorm. This condition is
associated, most likely, with the existing digestive disturbances in the stomach. In favor of this statement is the fact that once
the animals were treated and the symptoms of the lesion of the gastric mucosa disappeared, the total protein level increased
by 8.6 % in the experimental group and by 2.2 % in the control group. In this case, the increase in serum protein
concentration was due to albumins, the content of which increased by almost the same values as the total protein.
Considering the fact that albumins perform a number of vital functions for the body (direct maintenance of the osmotic
pressure of the plasma, storage of many amino acids, transport of various substances), then an increase in their concentration
indicates a normalization of metabolism.

The greatest changes in the treatment of horses underwent the content of pepsinogen in the blood serum. When
omeprazole was used, its level decreased from 165.5£12.90 to 57.8+7.54 pg/l or almost 2.9 times. Using Gastrogard in the
control group gave almost the same effect — the content of pepsinogen in the blood decreased by 2.4 times.

Application of Omeprasol in form of powder and as paste in complex therapy of horse at a gastric ulcer is effective. The
symptoms of ulcerous defeats of mucous membrane of stomach at the use of powder of Omeprasol disappear during 8—10
days, maintenance of leucocytes goes down, a relative lymphocytosis is marked, increases on a 8.6 % amount of general al-
bumen due to the increase of albumen faction, in 2.9 time the level of pepsinogen diminishes in blood.

The use for treatment of patient with gastritis horse of Gastrogard results in clinical recovery of animals during 10-
twenty-four hours, the illnesses changed at the beginning the indexes of blood have tendency to normalization. Economic
efficiency of chart of treatment of patients ulcerous gastritis of horse with the use of powder of Omeprasol in 2.3 times is
greater, than at the use of Gastrogard, that it is constrained with heavy tolls business hours on curative measures.

Key words: horse, gastric, diagnostician ulcer, treatment, Omeprasol, Gastrogard, efficiency.

Haoitiwna 13.10.2016 p.
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MNOIIUPEHHS TA JIATHOCTUKA CEPIIEBHUX
APUTMIN Y CHIOPTUBHUX KOHEHN

3a pesynbTataMu eleKTpokapiorpadii Moka3aHo MOMHMPEHHs CepIEeBUX apuTMill y ciopTuBHUX KoHel. Haiibinpm mommpe-
HHMH Y KOHeit OyJI CHHYCOBa apUTMist, aTpiOBEHTPHKYIsIpHa Onokaa Il cTyrieHs, CynpaBeHTPUKYIISIPHI eKCTPACHCTONH.

V CHOPTUBHHUX KOHEH TaKOK PEECTPYBAIH LIIYHOYKOBY EKCTPACHCTONI0, OJIyKalouuii BOAI pUTMY, CHHYCOBY Hay3y Ta
¢ibpuisiiro nepencepab. 3acTocyBaHHs eleKTpokapaiorpadii y CHOPTHBHUX KOHEH, 0COOIMBO 31 3HWIKEHOIO Mparie3jaTHic-
TIO 10 Ta micJist Pi3MYHOro HaBaHTAXKEHHsI [I03BOJIsI€ qudepeHiiroBaTy (i3iosoriuti apuTMii Biji TaTONOT YHUX.

KurouoBi ciioBa: koHi, HaBaHTa)XeHHs, elleKTpokapaiorpadis, enekrpokapaiorpama, (izioforiysi ta HaTonoriuHi apu-
TMil, XBOpOoOU ceplis.

IocTanoBKka mpo0JieMH. 3aXBOPIOBAHHS CEpIls Y KOHEH 3HAXOIATHCS HAa TPETHOMY MICIT MiCTIs
XBOPOO 13 CHMITOMOKOMILIICKCOM KOJIbOK 1 XPOHIYHUX OOCTPYKTHBHUX 3aXBOPIOBaHb OPraHiB IUXaH-
Hs [1]. Ockinbku OiBIIICTE XBOPOO CEpIsl B KOHEW TpHUBalIMi 4ac TOJNEPYIOTHCS HUMH, MMOCTAaHOBKA
IiarHo3y € HeOOXiTHOIO B IEPIITY Yepry 3 MOTJIIAY Ha OS3MeKy AJIS JTFOAMHH, a TAKOXK JIT IPOrHO3Y-
BaHHsI PO0O0YOT MPOAYKTUBHOCTI TBapUHH [2].

VY xoHel cepleBO-CyIlMHHA CUCTEMa BOJIOJIE€ 3HAYHUMHU KOMIIEHCATOPHUMH MOKITUBOCTSIMU, TOMY
OIIHKY 11 CTaHy HEOOXiTHO BUKOHYBATH ITiJl Yac abo IMiCIII HABAHTAKCHHS, KOJIH JIATEHTHUH mepedir
3aXBOPIOBAHb MPOSBIAETHCS KIIHITHO [3].

Jlis miaTBepmKEHHS 3aXBOPIOBaHb CEpIld y KOHEW HEOOXiTHO BUKOPUCTOBYBATH J0JATKOBI METO-
I JOCHIDKCHHS, 30KpeMa eJeKTpokapmiorpadiro, sSKa Ta€ MOXKIHUBICTh BUSABIATA apuTMii [4].
B npaktnyHMx yMoBaxX BeTepuHapHi (haxiBIili 4acTO AIarHOCTYIOTh Y CIIOPTUBHUX KOHEH Pi3HOMAaHITHI
MOPYILIEHHS CEpLIEBOTO pUTMY [, 6].

Enextpokapzaiorpadis HaJeXuTh 10 NEPIIOUYEPrOBOTO JOCTIHKEHHS CePIsl B KOHEH, OCKIIBKHU KO-
JIeH 13 KJIIHIYHAX METOMIB HE MOXE 3aMIiHHUTH WOTO y ITiarHOCTHIIl apUTMIii Ceplls B TBapWH. 3aIucC
enextpokapaiorpamu (EKI') B koHE# IpoBOAATh y BiIBEACHHSX 13 HaKJIaJaHHIM €JICKTPOIIB Y Pi3HUX
MICIISIX, TOMY BiIMIHHOCTI CTOCYIOTBbCS aMILTITy I 3yOIiB. 3 METOI0 BUSBIICHHS apUTMill iHTepIpeTa-
miro EKI y koHe# mpoBOasITh 3a MUPHUHOIO 3yOITiB, YaCOM 1HTEPBAIIIB 1 CETMEHTIB [7].

AHaJti3 oCTaHHIX JoCaimKeHb i myOaikamii. XBopoOH ceplisd Ta MOPYIICHHS CEPIIEBOTO PUTMY,
SIKi MOXKYTh OyTH IPUYMHAMU 3HIKEHHS MPOJIYKTUBHOCTI KOHEH, HE 3aBXK/IH MPOSBISIOTHCS KIIIHIYHO
mig yac crokoro [8]. KpiM Toro, Aeski mopymeHHs CepLUeBOro PUTMY, SIK MIPABUIIO, 3 SIBISIOTHCS B I1e-
piod BiTHOBJICHHS TiC)IsI HAaBaHTaKeHHA [9]. Uepe3 HeMOCTaTHICTh JaHUX JITEPATypH, A OMUCYETHCS
MOPYIIEHHS CEPIIEBOTO PUTMY Y KOHEH i 4ac (pi3MIHOTO0 HABAHTAXKCHHS, KIIIHIYHE 3HAUCHHSI ISSIKIX
aputMiii He BcTaHoBIIeHO [10].

BraxaeTbcs, M0 y KOHEH apuTMii YacTille peecTpYIOTHCS MOPIBHSIHO 3 IHITUMHU BUIAMHU TBapUH
[11-13], ogHak B miTeparypi € oOMexKeHa KUTBKICTh ITOBIIOMJICHB MO0 iX IMONTUPEHHS Ta BIUIUBY HA
mpare31aTHiCTh TBapuH [ 14—17].

MeTa po60oTH — JOCIITUTH TONTUPESHHS CEPIICBUX apUTMINA y CIIOPTUBHUX KOHEH 3a JIOITIOMOTOI0
eNekTpokapaiorpadii Ta BCTAHOBUTH 3HaYCHHS (Di310JIOTIYHHMX Ta MATOJIOTTYHUX aPUTMIH.

Marepiaa i meTtogu gocaimxkenns. JlocnimKeHHss TpoBoaAMIN Ha 46 CHOPTUBHUX KOHSX yKpaiH-
ChKOI BEPXOBOI, TAHHOBEPCHKOI Ta BeCT(HaIbCHKOI MOPiJ] BiIKOM 4—15 pOKiB, SIKi BAKOPUCTOBYBAITUCS Yy
KJIACHYHUX BHIaX KIHHOTO CIIOPTY (BHi3/Ka, KOHKYD Ta TPHOOPCTRO).

KoHneit yrpuMyroTh B yMOBaX CHOPTHBHHUX KiHHUX YCTaHOB Ta MPUBATHUX KIHHOCTIOPTHBHMX IIKIJI.
Bci koHI 3HaXOIATHCS B PETYISIPHOMY TPEHIHTY MPOTArOM 0araTboxX poKiB.

KoHeli mocmiKyBa KITIHITHO: BUMIPIOBAIH BHYTPIIITHIO TEMIIepaTypy TiJIa, MiApaxoByBaIH dac-
TOTY IyJbCY Ta MTUXaHHS, IPOBOIMIA aYCKYIbTAIIIO CEPIld, BU3HAYAIN KOJIp CIU30BHX 0OOJIOHOK i
Yyac HAIOBHCHHS KaITiJIsPiB.

© Makcumosnu 1. A., 2016.
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3anuc enekrpokapaiorpamu (EKT') mpoBoauiu 3a 100MOror0 3-KaHaJIbHOI'O elleKTpoKapaiorpada
“KapaiocTunb BeTeprHapHUNA ™ BOPOJIOBXK S XBHJIMH 3a MBUAKOCTI 50 MM/c, uyTimBocTi anapary 1 MB
(10 mm). EKT" peectpyBamu B crammaptaux (I, II, III) i mocunennx (aVR, aVL, aVF) BinBeneHHsIX.
UepBoHMI €IEKTPO KPIITWIIH CTIpaBa y IpEMHOMY 0J1001, )KOBTHI — 3J1iBa 3a JIIKTHOBHM TOPOOM, 3€-
JIEHWH — 371iBa Ha rpeOeHi JOMaTKH, YOPHUH eNeKTPOoA — crepeny rpyaHoi kKiitku [18].

EKT 3anmcyBanu ABiui: mepmuii pa3 A0 HaBaHTKEHHs, APYTUi — BiJpa3y Micis HOro 3aBepIleH-
Ha. CxeMa HaBaHTKEHHsI CEPEIHLOI IHTEHCUBHOCTI CKIadana 1 TOAuHY: KPOK 5 XB; CTpOMOBa pHCHh
10 xB; kpok 5 xB; yuboBa puch 10 xB; kpok 10 xB; rayon 3 mepexoaoM B kpok 10 xB; kpok 10 xB.

Amnaniz EKT npoBogunu B Il BinBeaeHHi, SIKMil BKIIOYaB JOMIHYIOUHH PUTM, IIUPHUHY KOMIUIEKCY
QRS, tpusamnicts inTepBanis PQ/PR, QT i cermenty ST Ha OCHOBI YOT0 BUSBJISIIH apUTMIi.

OcHOBHIi pe3yabTaTH AocaigkeHHsi. EnexTpokapmiorpama y koHel BiapisuseTbes Bim EKIT
JMIOOWHY 1 ApiOHUX MOMAIIHIX TBapWH. Taki BIAMIHHOCTI MOB’s3aHi 3 BEIUKOIO0 MAcoro Miokapna,
OyIloBOIO TIPOBIAHOI cucTeMu cepiist KoHew [1]. OcoOimBicTIO akTUBAII] Ta IOMUPEHHS 30y KEeH-
HsI B CEPIIEBOMY M’ 531 KOHEH € Te, 0 BEKTOPH B3aEMHO HiBEIIOIOTh OJUH OJHOTO, CaMe Iie He J10-
3BOJIsIE pOOUTH BUCHOBKH IIOAO TinepTpodii cepls y HbOro BUAY TBApUH 3a Pe3yJbTaTaMu eJIeKT-
poxapuiorpadii [19].

3 miteparypaux mkepen [20] Bimomo, mo aputMii y KoHeH dacrime € ¢izionoriganmu. Ha cepire-
BHI pUTM y KOHEH BIUTMBA€ BETETATUBHUU BT HEPBOBOI CUCTEMH. APHUTMIi, sIKi PEECTPYIOTHCS Y
CIIOKOi, 0COOJIMBO CIIPUYMHEHI BIUIMBOM OJIyKArO4Oro HEpBa, MOKYTh 3HUKATH Micis (i3UYHOTO HaBa-
HTaXEHHS 1 KITHIYHOTO 3HAYEHHS He MafoTh [21]. ¥ BUMAnKy, KOJW apUTMii 3aJIMIIAIOTHCS TICTS Ha-
BaHT)KCHHS a00 3’ SBJISIOTHCS 1HII TMOPYIICHHS CEPIICBOTO PUTMY — BOHHM BBa)KAIOTHCS MATOJIOT19HU-
mu [22].

3a pesynpTaTamu eyeKkTpokapaiorpadii mpoBeaeHol 0 HaBaHTaXEHHS BCTAHOBJIEHO, IO y 33 Ko-
Hett (71,74 %) putm OyB cunycoBuii (puc. 1). ¥V 10 koneit (21,74 %) peecTpyBaiy CHHYCOBY apUTMIIO
(puc. 2), y 4 (8,70 %) — Taxikapzito i B 1 TBapun#u (2,17 %) — BcraHOBIIeHA OpaguKapIis.

R

Puc. 1. EKT y 3n0poBoro xons (50 mm/c; 10 mm/mMB). UCC - 44 ya/xB.
MepuHn, ykpaiHcbKa BepxoBa nopoaa, 9 pokis.

VY 12 cnoptuBHUX KOHEH (26,09 %) peectpyBanu aTpioBeHTpUKYIApHY (AB) 6mokany II cty-
nens (puc. 2). Takox B 10 xone#t (21,74 %) 1o HaBaHTa)KEHHS PEECTPYBaJId MOOJMHOKI CyTpaBe-
HTPUKYJApHI Ta Y 2 (4,35 %) LUTYHOUKOBI €KCTPACHCTONH, SAKi HE MaJd KIiHIYHOTO 3HAYEHHS
(puc. 2). AtpioBenTpukynsapry Omokany Il crymens y crani cmokoro peecTpyBaiu B 1 TBapwHHU
(2,17 %; puc. 3), sika NPOSABISAIACS OMYIISHHSM TOJOBH, COHIUBICTIO, XUTKOK X01010. {10 TBapu-
HY BUKJIIOYWIN 3 TPEHYBaHb.

[Ticns HaBaHTaXXCHHS CHHYCOBY TaXiKapiro BUSBWIN y 9 koHel (19,56 %), CHHYCOBY apUTMIIO —
y 15 (32,61 %; puc. 2).

[licna HaBaHTaXXeHHSI aTpioBeHTpUKYIsApHA Onokana Il crynens 3nukana y 6 koneit (13,04 %).
VY BimHOBMOBambHAM mepion (10-20 XB micis HaBaHTaXKEHHS) BOHA 3HOBY mposBisutacsa y 5 (10,87 %)
koHel. Taky apuTmiro BBa)kaiau naTojoriunor (puc. 4). I tineku B 1 tBapunu (2,17 %) micias ¢izuy-
HOTO HaBaHTa)XeHHS AB 0J0Kaga MOBHICTIO 3HUKANIA.

VY 16 xoneit (34,78 %) micns HaBaHTAXKEHHS PEECTPYBAIN CYIIPABEHTPHUKYJIIPHI, a Y 3 KoHeH (6,52 %)
— IDTYHOYKOBI eKcTpacucToim (puc. 2). CynpaBeHTPUKYIISIpHA €KCTPACHUCTOIIS BUSBIIETHCS Y 3IOPOBUX
KOHEH, TOl sSIK 32 3aXBOPIOBaHb MiOKapJa Ta IUTYHKOBO-KUIIKOBOTO KaHATY peecTpyeThest yacTo. Yacra
CYNPaBeHTPHUKYJISIPHA EKCTPACHCTOIIS MOKe TiepexoauTH y (idbpumsito nepencepap (PII).
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Puc. 2. ITommpeHHs1 cepueBUX apUTMill Y CIOPTHUBHUX KOHEH /10
Ta micas (isuyHOro HaBaHTaKeHHs (y IPOLICHTAX).
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Puc. 3. [Iatonoriuna aTpioBenTpukyaspaa 6.1o0xana III crynens (50 mvm/c; 10 mm/mB).
Hicas 3y0usa P BigcyTni miayHoukoBi kommiaexkcn. YacTora ckopo4yeHb
nepeacepab — 37 yi/xB, m1yHoukKiB — 20 yi1/xB. MepuH, yKpaiHCbKa BepXoBa
nopoja, 5 pokis.

Puc. 4. Ilatonoriuna aTpioBeHTpUKY.IsApHa 6j0kana II crynens tTun Mo6itua I (50 mm/c; 10 mm/mMB).
Monos:xenns inTeppaxy PQ 3 HacTymHHM BHNIAJaHHSM HLTYHOYKOBOro KomiLiekcy QRS.
Mepun, raHHOBepchbKa mopoaa, 11 pokis.
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Pecmiparopra aput™isi y CHOPTUBHUX KOHEH Oyira MEHII BUpa)keHa MOPIBHIHO 3 1HIIUMH BHIAMHU
TBapHH, M0 00YMOBIICHO IOMiHYIOUYHM BILTUBOM OJYKAarOUOTo HEpBa Ha aTPIOBCHTPUKYJISIPHUN BY30IL.
Oxpemo, ab0 B TIOETHAHHI 3 1HIMMME OpaguapuTMisIMU Yy KOHEH peecTpyBainu OayKarouuili BOIIA PHUT-
My: y 3 (6,52 %) no ta'y 4 tBapus (8,70 %) miciis HaBaHTAKEHHS.

3a pesynpTaTamu eleKkTpokapiaiorpadii y KOHe#l TakoXk peecTpyBaJid CHHYCOBY Tay3y: /0 HaBaH-
taxeHHs y 2 (4,35 %) ta micns Hboro y 5 (10,87 %) cnioptuBHuX koueit. B 1 TBapunu (2,17 %) no
HaBaHTAKCHHS BUSBIICHO (hiOpHIIAIIIIO MEepeACcep b, TOAI SIK MiCHsI HbOTO Y 2 KoHel (4,35 %; puc. 5).
€ KiJbKa MPUIHMH 3a SKUMH KOHI CXWIBHI 10 Gibpumsarii mepeacepas (PII), 30xkpema, 1me TOMiHYIOUIHI
BILTHB OJIyKar04uoro HepBa, 10 CHPUYHMHSIE HEOTHAKOBHHA 32 TPUBANICTIO pepaKTepHU Mepioj] Mio-
Kapna nepeacepan. Ilepemymooro mis po3sutky ®II € Bennka miokapaialibHa Maca, B pe3yabTaTi 9o-
r'0 CYCiHI IIJISHKH CEPLEBOro M’si3a MOCTIHHO 3HAXOIATHCS B CTaHI aOCOIOTHOI 1 BiZHOCHOI pedpak-
tepHOCTi. Takum ynHOM, ®II MOXKE BUHUKATU CIIOHTAHHO Y 3JI0POBUX KOHEH, a TAKOXK y KOHEH i3 3a-
XBOPIOBAHHSIMH CEPLs, AKi COPUYMHSIOTH PO3LIMPEHHS epencepan [23].
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Puc. 5. ®iopuisiuis nepeacepas (25 mm/c; 10 mm/MB). HacToTa ckopoyeHb
HIIIyHOUKiB — 45 yn/xB. KoOuia, ykpaincbka BepxoBa nopoaa, 13 pokis.

Pimmie y koHeit 3ycTpivaethes mapokcusmanbia @I, sika MOKe CIOHTAaHHO TOBEPTATHUCS 10 HOP-
MaJILHOTO CHHYCOBOTO PUTMY Bijjpa3y Miciisl MPUITMHEHHS (Pi3MYHOTO HAaBaHTaXCHHS. TOMY BaXKIIMBO
MIPOBOIUTH AUQEPEHITIANBHY TIarHOCTUKY Y KOHEH 3 Pi3K0 3HIKEHOIO Tpare3aaTHicTio [23].

VY 310pOBUX KOHEH PiJIKi IUTYHOYKOBI €KCTPACUCTOMH (He OubIie 1 HA TOJ) HE MAIOTh KITHIYHOTO
3HavueHHs. OfHAK 4YacTi, MapHi eKCTPACHCTONH, SIKi OyBalOTh TUIBKM MATONOTIYHUMH MEPEXOAATH Y
IMUTYHOYKOBY Taxikapito. YacTi cynpaBeHTPUKYISAPHI a00 MITyHOYKOBI apyUTMIi i Jac i micis HaBa-
HTa)KEHHS BBa)KAIOTHCS MATOJIOTIYHUMH y KOHEH [24]. [IpoTe, BUSBICHHS TaKUX apUTMii B KOHEU Ta
X BIUIMB Ha Mpale3aTHICTh TBAPUH JIOCI 3AJIMIIAETHCS MPEAMETOM JTUCKYCIH cepe]] HAyKOBIIB [25].

BucnoBku. 1. 3acTocyBanHs enekTpokapaiorpadii y CopTHBHIUX KOHEH, 0COOIHMBO 31 3HUKEHOIO
TIpare3aTHICTIO IO Ta Micisa Gi3MdHOTO HAaBaHTAXEHHS H03BOJIsIE qud)epeHITitoBaT (i3i0I0TidHI apH-
TMIT BiJ MATOJIOTTYHHUX.

2. 3a pe3yabTaTaMu eleKTpokapiorpadii BCTaHOBIEHO, 110 HAWOLIBII MOIIMPESHUMH y CIIOPTHB-
HUX KOHEH OyJIM CHHYCOBa apHTMisl, aTpioBEHTpHUKYJsipHa Onokana Il cTymens, cynmpaBeHTPUKYIISIPHI
EKCTPACHCTOJIH.

3. V cnopTHBHHX KOHEW TaKOX PEECTPyBalld LUTYHOUKOBY €KCTPACHUCTOINIIO, ONyKarouui BOAIN
PUTMY, CHHYCOBY TIay3y Ta (piOpHIIsIlito mepeacepn.

[lepcrekTHBOIO MOAANBIINX JOCTIKEHb Oy/Ie BUBYUTH YaCTOTy apUTMil Ta iX BILTUB Ha mparies-
JATHICTh B POOOYHX KOHEH.
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PacnpocTpaHeHne 1 AMAarHOCTHKA CepAeYHBbIX APUTMHUIi Y CIIOPTHBHBIX JIOLIA/ICH

H. A. MakcumoBuY

ITo pesymbraTam 3meKTpoKapAnOrpaduu IOKa3aHO PACHPOCTPAHEHUE CEPAEYHBIX apUTMHI y CIIOPTHBHBIX JIOIIAJEH.
Hawnbonee pacnpocTpaHeHHBIMH Yy JIOMIAACH OBUIM CHHYCOBasl apUTMHUsI, aTPHOBEHTPUKYIsIpHast Ookana Il cremenn, cympa-
BEHTPUKYJISAPHBIE IKCTPACUCTOIIBI.

B cropTuBHBIX somIaneil Takke PerucCTPUPOBANHN HKEIyJOUYKOBYIO SKCTPACHUCTOJHIO, OMy)KIAIOIIUA BOAUTENb PHUTMA,
CHHYCOBYIO nay3y 1 ¢pubpuuisiuuto npeacepauii. [IpumeHenne anekrpokapauorpaduy B CIIOPTUBHBIX JIOIIAAEH, 0COOSHHO C
MOHIKEHHOH PaboTOCIIOCOOHOCTHIO 0 M mocie (GpU3nUecKoi Harpy3ku mo3Boisier auddepeHunpoBars HU3HOIOrHIECKre
APUTMUH OT ITaTOJIOT UIECKHUX.

KnroueBble cioBa: yiomany, Harpyska, 3JIeKTpOKapIuorpadus, IeKTpoKapaAnorpaMma, GH3HOJIOTHYSCKUE U IaTONIO0-
THYECKHe apuTMUH, 00JIE3HH cepala.

Prevalence and diagnosis of cardiac arrhythmias in sport horses

I. Maksymovych

Most heart disease in horses long tolerate them because diagnosis is necessary first of all in terms of the safety for hu-
mans and for prediction of animals performance. Horses cardiovascular system has significant compensatory abilities, so
assessment of its condition must be performed during or after exercise, when latent disease manifests itself clinically.

In practical terms veterinary experts often diagnosed in sport horses variety of cardiac arrhythmias. Electrocardiography
refers to the priority of the heart of the horses, as none of the clinical methods can not replace it in the diagnosis of cardiac
arrhythmias in the animals.

It is believed that the horses are registered arrhythmias often compared with other types of animals, but in the literature
there is a limited number of reports on their distribution and impact on the performance of the animals.

The aim was to investigate the distribution of cardiac arrhythmias in sport horses using electrocardiography and set of
physiological and pathological arrhythmias. Research carried out by 46 sport Ukrainian horses warmblood horse, Hanoverian
and Westphalian breeds aged 4-15 years, used in classical types of equestrian sport.

62



Haykosuit Bicauk Berepunapuoi meantinam, 2’2016

Record electrocardiogram (ECG) was performed using 3-channel electrocardiograph "Kardiostyl veterinarian" for 5
minutes at a speed of 50 mm/s, the device sensitivity 1 mV (10 mm). ECG recorded in standard (I, II, III) and enhanced
(aVR, aVL, aVF) leads.

The red electrode is positioned in the lower third of the right jugular groove. The yellow electrode is positioned over the
apex beat area of the heart, on the thorax, caudal to the left elbow. The green electrode can be positioned on the middle of the
left scapula. The remaining black electrode positioned anywhere on the body surface of the horse. Lead II is recorded.

ECG recorded twice: once to the exercises, the second — immediately after its completion. The scheme exercises of me-
dium intensity was 1:00: walk 5 min.; trot 10 min.; walk 5 min.; trot 10 min.; walk 10 min.; gallop 10 min.; walk 10 minutes.

As a result of electrocardiography performed before exercise in 71.7 % of horses had sinus rhythm. In 21.7 % of regis-
tered horses sinus arrhythmia, at 8.7 % — tachycardia. In 26.1 % of sport horses registered second degree AV block, 21.7 % —
supraventricular premature complex (SVPC) and 4.3 % ventricular premature complex (VPC) that do not have clinical signif-
icance. Third degree AV block at rest were recorded in 1 animal that manifested clinical symptoms (reduced physical per-
formance, loss of consciousness), because the animal was excluded from training.

After exercise sinus tachycardia detected in 19.6 % of horses, sinus arrhythmia — in 32.6 %. Increasing the number of
horses after exercise tachycardia apparently due to lack of fitness of animals.

After exercise the second degree atrioventricular block disappeared in 13.0 %. In the recovery period it occurred again in
5 horses. This arrhythmia was considered pathological. After exercise of 34.8 % horses recorded SVPC and in 6.5 % of hors-
es — VPC. In sport horses registered as wandering pacemaker, sinus pause and atrial fibrillation.

The use of electrocardiography in sport horses, especially with reduced capacity for work before and after exercise al-
lows differentiating physiological from pathological arrhythmias. However, detection of arrhythmias in horses and their im-
pact on the performance of the animals is still a matter of debate among scientists.

Key words: horses, exercise, electrocardiography, electrocardiogram, physiological and pathological arrhythmias, heart
disease.
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3®PEKTUBHOCTH KOMIUIEKCHOW MUHEPAJIbHOM
JOBABKHU XEJIAMAKC B IIPO®PUJIAKTUKE
HEOHATAJIBHOM ATOJIOT AU TEJIAT

[loxazaHo, 4TO y TENAT, MONYYCHHBIX OT KOPOB, OONBHBIX CYOKIMHMYECKHM ITOJIMMHUKPO3IEMEHTO30M, BBIABICHHBIN
nucOanaHc B COACPIKAaHUM MHUKPOJIEMEHTOB B KPOBH B IIEJIOM ITOBTOPSIET TAKOBOH y KopoB-Martepei. Koadduunent xoppe-
JISIMKA MEXIY COIEpKAHHEM COOTBETCTBYIOLIMX MHUKPO3JIEMEHTOB B KPOBU KOPOBBI U MOJIyYEHHOTO OT Hee MPUIUIONA JUIs
Huuka cocraBuia 0,759; Manrana — 0,859; Ko6anesra — 0,959, Cenena — 0,703 u HNopna, ceszannoro ¢ Genkom — 0,837. V Ta-
KHX TEIIST MPH POXKICHUHU HaOIromaeTcs (QyHKIHOHAIBHOE HEJOPa3BUTHE OPraHOB U CUCTEM, B TOM YHCIIC MEYEHH, TOYCK,
9HJIOKPUHHOW CHCTEMBI, Pa3BUBACTCSl CHHAPOM SHIOTCHHON WHTOKCHKAIIHH.

[IpuMeHeHe KOMITICKCHOW MIUHEPATIBbHOM 100aBkK Xenamake B TeueHud 30 qHEH 10 oTena HopMallu3yeT MUKpOdJieMe-
HTHBIH CTaTyC TEJAT, MOIYUYEHHBIX OT KOPOB OOJBHBIX CYOKIMHHMYECKUM 3HAEMHUYECKUM MOIUMHUKPOIEMEHTO30M, U OTJIHU-
Yar0TCs MOBBIIIEHHOH JKU3HECTIOCOOHOCTBIO, YTO TIO3BOJISIET CHU3UTH 3a00JIeBAEMOCTh TEJAT paxuToM Ha 10 %, renaToaucT-
podueii, HeoHatanpHOH runoTpoduei — 18 % u nucnencueit Ha 30 %.

KuaroueBble cioBa: TensTa, KOPOBHl, XellaMaKc, HEOHATallbHAs NATOJOTHSA, AUATHOCTHKA, MPOPUIAKTHKA, MHUKPO-
3JIEMEHTO3EL.

IMocTanoBka mpodJieMbl. boie3HN HOBOPOKIAEHHBIX TEIST SBJISIOTCS OTHOW M3 OCHOBHBIX TIPH-
YUH, KOTOPHIC MPENSATCTBYIOT 3()()EKTUBHOMY BEJICHHIO MOJIOYHOTO CKOTOBOJICTBA. BhIcOKas HeoHa-
TaJgbHas 3200JI€BACMOCTh TEIISAT HE MO3BOJISCT JOCTUTATh SKOHOMUYECKU OMPaBAaHHON MHTEHCUBHOC-
TH POCTa W PAa3BUTHS MOJOAHSIKA, a TAK)KE JOCTUYD ITOKa3aTelel aJeKBaTHOTO PEMOHTA cTazia 6e3 mo-
TEpH F€HEeTHYECKOTO MOTEHITHANIA TPOAYKTHBHOCTH.

© ManunoBuY A. A., Beako A. A., Hetpos B. B.,, Mauunosuu M. C., I'onoBaxa B. U., [Iuanyousxk O. B., Ciarocapen-
ko C. B., 2016.
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3HaYNTENbHOE YBEJINYCHHE 3a00J1€BAaEMOCTH HOBOPOKIACHHBIX TENAT B OONBITUHCTBE CEIHCKOXO-
3SIMCTBEHHBIX TpeanpusaTuii PecrryOnuku bemapych, HCIONB3YIONMX WHTCHCUBHYIO TEXHOJOTHIO MO-
nmogHoro ckotoBogcTBa (70-80 %), ABASETCS CIEACTBUEM MOTUMOPOUIHON MATOJIOTHH, IIIUPOKO pac-
MPOCTPaHEHHON y BBICOKOIIPOAYKTHBHBIX KOPOB, 00YCIOBIEHHOW HOBBIMH T€XHOJOTHYECKHMU, alld-
MEHTApHBIMH W SHACMHYSCKUMH (akTopamu [1-4]. DTO CBUACTEILCTBYET O HEOOXOUMOCTH pa3pa-
0OOTKH METOOB MPOGUITAKTHKY JJAHHOW TPYIIBI OOJIE3HEH.

AHAaJM3 NocJeAHUX HCCIe0BAHMIT M MYyOJMKALMIl TOITBEPKIACT, YTO B PA3BUTHH HEOHATAIb-
HOW MATOJIOTHH TEJST 3HAYUTEIHHYIO POJIb WTPAIOT aHTEHATAIbHBIE MPUYUHBL. OTMEYaeTcs, 4TO TOJ
BIIUSTHUEM BO3JICHCTBUS HA PAa3BUBAIONIMICS IUIOJ HEOIATONPUATHBIX (DaKTOPOB, MPEUMYIICCTBECHHO
ATMMEHTaPHO-Ie(QUITUTHOTO ¥ TOKCUKO-WH(PEKIIMOHHOTO MPOUCXOXKIICHHS, POXKAACTCS TPUILIO] 00-
JTBHOM aHTeHAaTambHOU ruroTpodueh [4, 5]. AuTeHaTaNbHAS TUTIOTPOGHUS HOBOPOKICHHBIX KHUBOT-
HBIX, IO COBPEMEHHBIM TIPEJICTABICHUIM, PACCMATPUBACTCS KaK MAaTOJIOTMYECKOE COCTOSHHE, Xapak-
TEPU3YIOIIEECs] HE TOIHKO HEJIOCTATKOM MACCHI, 2 HATMYUEM y TAKOTO MOJIOTHSIKA MOP(OIOTHIECKUX
U OMOXUMHYECKHX HapYIICHHH, NpensaTcTBYonmx 3(Q(ekTHBHON amantanmuy opraHu3Ma B paHHEM
MMOCTHATAIBHOM TIEPHOJIC pa3BUTUs. B BeTeprHApHOUW TUTEpaType AJaHHOE COCTOSIHHE Ha3bIBaCTCS Ta-
Kke MOPGOPYHKIIMOHATLHOW HE3PeNoCcThi0. Takoi MOJIOMHSK OTJIMYAETCS BHICOKOM HEOHATaIbHON
3a0051eBaeMOCThIO [6, 7].

MHoOTUMH aBTOpaMH OTMEYAETCs, YTO 00ECTIeYeHHOCTh CTENFHBIX KOPOB MUHEPATHHBIMH BEIIECT-
BaMH, B TOM YHCIIE H MUKPORJIEMEHTAMH UTPACT OOJBIITYIO STHOJOTHYECKYIO POJIb B BOSHHKHOBEHUU
HEOHATATBHOU MaTooruH TeJsIT [8—12]. IlomydeHHbIE OT KOPOB O0IBHBIX MUKPOJICMEHTO3aMH TEIIs-
Ta OTJIMYAIOTCS MHOTOYHCIICHHBIMH META00IMYECKUMHU HAPYIIEHUSIMH ¥ HAJTMYUEM BPOXKIACHHOTO MHU-
KpoaneMmenTtosa [13, 14].

Hesasio uccienoBanusi ObIJIO U3yYEHHE HEKOTOPBHIX OMOXMMHYECKMX IOKa3aTenel B CHIBOPOTKE
KpPOBH TEJISIT, MOJIYYEHHBIX OT KOPOB HAXOSIIUXCA B pa3HbIX Pernonax beiopycckoit Onoreoxummde-
CKO#l MPOBHMHIIMU M UMEIONINX HApPYIIEHUS B OaJlaHCE MHHEPAJILHBIX BEIIECCTB B OPraHU3ME, a TaKXKe
3¢ (HEeKTUBHOCTH KOMITJICKCHOW MUHEPaTbHOU o0aBKHM XelaMakc s MPO(QUIAKTHKU BPOXKICHHEIX,
9H/IEMUYECKH 00YCIOBICHHBIX MUKPOIJIEMEHTO30B y TEJIST.

Marepuaj u MeToAuKAa uccieAoBaHus. VccieqoBanus IPOBOIWIN B YCIOBUSAX COBPEMEHHOTO
MPOU3BOCTBA HAa 043¢ MOJIOYHO-TOBAPHBIX (DEPM U KOMIUICKCOB XHBOTHOBOYECKHX XO3SWCTB pas-
JUYHBIX peruoHoB PecmyOmuku benapych, B 3MMHe-BECEHHHH NEpPUON COJEPKAHUS >KUBOTHBIX.
B ycnmoBmsx cenmbckoxozsiicTBeHHBIX mpennpuatuii: 3A0 «Omprosekoe» u CIIK «JIumoBub» Burebc-
koro paiiona, CIIK «PyGexnuna» JInosneHnckoro paiiona, Bureockoii obmactu; UYII «MoaogoBo-
Arpo», MBaHoBckoro paiiona, bpecrckoit oomact; 3AO «Knmanosuuu-Arpo», CIIK «BoiikoBo» u
CIIK «IIlombiciuiia» MUHCKOTO paiioHa ObL10 ¢(HhOPMUPOBAHO 2 TPYIIIEI KOPOB (OTOMpPAIH JKUBOTHBIX
CO CpeIHEH 0 CTaxy MPOAYKTUBHOCTHIO — B MHTEpBaje 6500-8500 Kr MOJIOKa B TOJ) — OMBITHAS U KOHT-
posibHas. B ombITHYIO rpymimy otoupanu kopoB (n=100), O0JIBbHBIX, ¢ XapaKTepHBIM I OMOT€OXUMH-
yeckol mpoBuHIMK PecryOnmmka benapych CyOKIMHHYECKMM TMTOJUMHUKPOAJIEMEHTO30M M ITOMYYEHHBIX
OT HUX TEJSIT. B KPOBH y TaKMX KOPOB OTMEUAI CHIDKCHHE COoAeprkaHwmsl 1uHKa (53,2+4,87 MKMOIb/1),
cenena (0,72+0,052 mxmonp/it), manrana (2,5320,30 Mxmoib/n) u kobanbta (487,3+1,29 HMONB/I).
Tensra, morydeHHbIC OT JaHHBIX KOPOB Ha | JCHP JKHU3HH, MOJBEPTAIUCH KIMHUYECKOMY OCMOTPY,
W OT HHUX 4Yepe3 1-2 daca 1mocie MepBOil BBIMOWKH MOJIO3WBA OTOMpPATA KPOBB IS HCCIICIOBAHUS.
B KOHTpOJBHYIO TPyHIy OTOMpPANU TEIAT OT KOPOB, Y KOTOPHIX HE BBISBISUIA W3MEHEHUH B MHKPO-
3JIEMEHTHOM CTaTyce.

Jl1a BBISBICHUS 3aBHCHMOCTH MEXIY COAEp KaHHEM HEKOTOPhIX OMOXMMHUYECKHX IMOoKa3aTenel B
CBIBOPOTKE KPOBH TEIIAIT, TIOIYYSHHBIX OT KOPOB HAXOJSIINXCS B pa3HBIX Permonax bemopycckoit 6uo-
TCOXUMHUYECKON MPOBUHITUHN M UMEIOIINX HAPYIICHUS B 0alaHCe MUHEPAILHBIX BEIIECTB B OPraHU3ME,
oTIpe/ieNsiach o0IIas MUTATeTFHOCTh PAllMOHa, M MCKIIOYAINCh )KUBOTHBIE C HAJMYHUEM B palliOHAX
HeZA00pPOKaYeCTBEHHBIX, TOKCHYHBIX KOPMOB, a TaK)Ke MCKITI0YaIOCh JIEUCTBUE B CHCTEME MaTh-TIIOI-
MPUIUIOA UHPEKIHOHHOTO (aKTopa.

Jlaboparopusie uccnenosanus npopomwiu B8 HUMIIBMB YO BI'’ABM (Attectar akkpeauTanuu
Ne BY/11202.1.0.087). Ompenenenre MUKPOIJIEMEHTOB MPOBOIMIN B IEIHLHOW KPOBH, IMOITYICHHOM
BaKyyMHBIM criocoOomM B npoOupku ¢ remapuHoM Vacuette GREINER BIO-ONE (ABctpus) ¢ ucmo-
np3oBanueM criektpodoromerpa MI'A 915 (Poccus) [15]. Onpenenenne OMOXUMHYECKHX TOKa3aTe-
Jiel IPOBOAMIIM Ha aBTOMATHYECKOM OMOXMMUYECKOM aHAIM3aTOPE C MCIIOIb30BaHNEM HAOOPOB MPo-
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n3BojicTBa Cormey (ITonpma). Onpenenenue oma, CBSI3AHHOTO € OEITKOM (CBI), B CBIBOPOTKE KPOBH
npoBoauaH 1o Axanny B Mmogudukanuu C.B. Cunaesoii [16].

[TonoBure (n=50) KOPOB OMBITHOW TpynIbl B TeueHne 30 THEH A0 MpeIIrolaracMoro oTena 3aja-
BaJIi KOPMOBYIO MUHEPaJIbHYIO 100aBKy Xenamake B qo3¢ 10 mil, exxelHeBHO ¢ KopMoM. [locienuss
MPENICTaBISIeT CO00I KOMIUIEKC STHUIICHANAMUHIMSIHTAPHON KUCIOTHI U riunuHa ¢ Pepymom, Marau-
em, Manranom, Kymnpymowm, [luakom, KobansToM, Cenenom u Nomom B BHJIE BOAHOIO pacTBOpa.
B 1 matpe Xenamakca A comepxkurcs, r: @epyma — 20,0; Maraus — 8,9; Manrana — 14,0; Kynpyma —
2,0; lunaka — 18,0; Ko6anera — 0,24; Cenena — 0,22; Nomna - 0,52.

OcHoBHBIE pe3yabTaThl HccaenoBaHus. [loka3aTenn oOMeHa MHHEPAILHBIX BEIIECTB Y TEIST
OTIBITHOM M KOHTPOJIBHOM IPYIII MPeACTaBICHBI B Ta0uIe 1.

Ta6muna 1 — [oka3aTenn o0MeHa MHHEePAJIbHBIX BEIECTB Y TeJSIT ONBITHOH W KOHTPOJbHOH rpynn

I'pynna
[Toka3zareins
KOHTpOJbHas (n=42) onbITHast (n=50)
CelleH, MKMOJIB/J 0,72+0,053 0,58+0,042*
Kynpym, Mxmoss/n 12,1£1,12 10,9+1,04
Mapran, MKMOJIb/T 2,91+0,32 2,59+0,18
KobGansT, HMOIB/T 469,2+51,2 423,2451,26
InHK, MKMOJTB/JT 46,3+5,29 38,7¢4,11
DepyMm, MKMOJIB/1T 17,8+1,43 16,7+1,57
Hon ces3anmbiii ¢ 0eJIKOM, HMOJIB/T 325431,1 284425,7

Hpumeganue. * p<0,05.

AHanu3 JaHHBIX TpeACTaBIeHHBIX B Tabnune 1 moka3plBaeT, YTO BRIABICHHBIN qucOanaHc B cone-
pYKaHUM MHUKPOAJIEMEHTOB B KPOBH TEJIST B IIEJIOM TIOBTOPSIET TAKOBOH y KopoB-Matepeid. Koaddumm-
SHT KOPPEJSILMY MEKAY COACPKaHHUEM COOTBETCTBYIOIIUX MUKPOAJIEMEHTOB B KPOBH KOPOBBI U MOJY-
YEHHOTO OT Hee npuruioaa ans [{unka cocrasmn 0,759; Manrana — 0,859; Ko6ansra — 0,959, Cenena
— 0,703 u Vloza, ceszanHoro ¢ 6enkom — 0,837.

Tensra onBITHON IPYIIBI OTJIXNYAINCh BBICOKOM HEOHATAIbHON 3a00J1I€BAEMOCThIO. Y HUX PETUCT-
pupoBanuch BpoxxaeHHsie: paxut — y 20,0 % tenst, renaronuctpodus — 33,0; oOmmpHbIe agonenuy —
10,0, npusHaku HeoHaTalbHOU runorpoduu y 33 %. Hucnerncueii nepedonesano 90 % rtensr, npu
3TOM y O0siee ueM 50 % TeasaT perucTPUPOBAId TOKCHUECKYIO GopMy. Y TEIST KOHTPOJIbHON IPYIIIbI
paxuT perucTpupoBain y 15 % TemsT, npu3Haku HeoHaTanbHOU Tunorpodun — y 10 %, nucnencuro —
y 65 %, xoTopas npoTtekana npeumyiectseHHo (80 %) B pocToii popme.

BroxuMudeckre mokasaTeny y TEIAT ONBITHON W KOHTPOJIBHOM TPYII MPeICTaBIeHbI B Ta0muIIe 2.

Tabmuna 2 — BuoxumMuyeckne NoKa3aTe I KPOBH HOBOPOKAEHHBIX TeJSIT ONBITHOH W KOHTPOJIbHON TPy

I'pynna
[Tokazatens
KOHTpoJbHas (n=42) ombiTHas (n=50)

OO61ui 6enok, /1 56,9+1,02 53,0+1,28*
Anp0ymunbl, % 43,14+0,68 40,0+0,85*
0-TJI00yHHBL, % 29,4+0,88 36,5+0,91*
B-rnobynuusl, % 15,8+0,22 14,4+1,10
y-TI00yIuHbL, % 11,7+1,27 9,1+0,69
MoueBrHa, MMOJIB/JT 4,26+0,635 4,41+0,164
KpeaTunun, MKMoIb/n 142,5+7,60 187,8+3,88*
T'mroxo03a, MMOJIB/JT 3,21+0,163 5,76+0,148*
AnAT, MKKat/it 0,61+0,029 0,96+0,042*
AcAT, MKKat/n 0,85+0,025 1,34 +0,063*
OO0uwmii OunupyOuH, MKMOJb/T 5,04+0,264 8,07+0,318*
CMB, ycn. En. 0,12+0,045 0,18+0,011*
Kopruson, ur/mn 21,3+0,17 19,9+0,18*

Hpumeyanue. * p<0,05.
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Kak BunHO 13 maHHOM TaOMUIEI 2, y TENAT ONBITHON I'PYMITBI HMEIUCh N3MEHEHUS! ONOXUMUYec-
KHX Tokasarteneid. [Ipexne Bcero, oOHapy:KUBaNIU NPU3HAKH (YHKIMOHAIBHOW HE3PENIOCTH OpraHm3-
Ma: IOCTOBEpHAs TUIONPOTEHHEMHSI ¥ JUCTIPOTEHHEMIS. B mpoTenHOrpaMMax TelsT ONBITHOW TpyTI-
bl B CPAaBHEHHUH C XUBOTHBIMH KOHTPOJIBHOM, OBIJIO yBENWYEHHE KONIMYECTBA aib(a-rIo0yIHHOB.
Kak n3BecTHO, y HOBOPOXKICHHBIX TEJIST B 3TON (pakuuu oduiero 6eiaKa cbIBOPOTKH KpoBH Aud(y3HO
pacroioKeH IUIOAHBINA 0eloK (EeTYyHH W YBEIMYCHHE €r0 KOHLIEHTPALMd MOXXHO PaclCHUBATH Kak
MpU3HAK HENOPa3BUTHA. 3HAUMMasi TUTIONIPOTEMHEMHSI MOXKET OOBICHAThCA 3HadeHneM L{uHka B Me-
Tabomm3me Oenka [17]. Y TenaT ombITHOM TPYIIIBI TaK K€ OBLTH OOHAPYKEHBI KOMITOHEHTHI CHIBOPO-
TOYHBIX OMOXMMHYECKUX CHHAPOMOB (YHKIMOHANEHONW HEIOCTATOYHOCTH TEYCHHU: TUIOATBOYMUHE-
MUsl, TUIEpOMIupyonHemMusi, runepdepmentemMus amuHorpanchepas (AIAT u AcAT), a takxke ru-
MEPTIINKeMUs] U TPU3HAKH (YHKIIMOHAIBHON HEJOCTATOYHOCTH IMOYEK, TUMEPYpPeMHUs M 3HAdYuMast
TUIEepKpeaTHHEMUs. [ UIepriinkeMus MOKET UMETh TaK K€ M CTpeccoBoe mpoucxoxaeHue. [locnen-
Hee MOJTBEPKAACTCS BEICOKMM COAECPKAaHUEM KOPTH30J1a B CBIBOPOTKE KPOBH. Y TENST ONBITHOM Ipy-
bl KO3GGUIUMEHT KOPPEIALNT MEKIY KOHIEHTpalueld o0Iero OMiIMpyorHa, a TakKe MEKIy KOH-
LEHTpanreil KOPTU30Jia B CHIBOPOTKE KPOBHU M KOHIEHTpAIMEH TIIOKO3Bl ObUT 3HAUMMBIM (1>0,715),
YTO SBISETCS MOATBEP)KIECHUEM JIBOSKOTO — CTPECCOBOIO M NEYEHOYHOTO IPOMCXOKIAECHHS THUIIEp-
TJINKEMHUU.

Komnrenrparus B KpoBu (pakiiui BEIIECTB cpeaHeMOoIeKysapHoii Maccel (CMB) Obuta mocToBep-
HO BBIIIE y TEJAT ONBITHON TPYIIIBL, YTO YKa3bIBa€T HA HAIMYHME dHAOMHTOKCHKanuu [18, 19].

Tensra onBITHON TPYMITBI, TOXYYEHHBIE OT KOPOB, KOTOPHIM IIPUMEHSIIACh J00aBKa KOPMOBAs MH-
HepanpHas XelaMakc, OTIMYATUCh OT APYTUX TENST OMBITHON TPYMITHI MPEX]IE BCETO IO MUKPOIJIE-
MEHTHOMY cTaTycy. Tak comepxkanue Cenena B kpoBu coctaBmiio 0,67+0,024 mxmons/n, Kynpyma —
12,7+0,98 mmons/n, Manrana — 2,83+0,184 mxmonw/n, Kodansra — 512,1+41,25 amons/a, I1{unka —
45,442,39 MmxMonb/i1, depyma B CHIBOPOTKE KPOBU — 17,2 MMOJIB/TT U Nona, cBA3aHHOTO ¢ GEIKOM —
312,3+28,42 amounb/n. JlaHHBIH YpOBEHb COAEPKaHUS MUKPORJIEMEHTOB JOCTOBEPHO 0OJiee BHICOKHUH,
9YeM y TEJST, MOJYYEHHBIX OT KOPOB, KOTOPHIM HE NPUMEHSIIM JTOTIOJHUTENBHO MUKPOAIJIEMEHTHI Ha
13,5 % — mo Ceneny, 11,6 — Kympymy, 10,9 — Manrany, 12,1 — Kob6anety, 11,7 — Huaky u 11,0 % —
o Moy, cBsI3aHHOMY C GEIKOM.

Hopmanuszauus MUKpO37I€MEHTHOTO CTaTyca OTpa3Wiachk Ha METaDONIMYECKUX Ipolieccax B opra-
HU3ME TEJIAT, TOIYYSHHBIX OT KOPOB KOTOPHIM IPUMeEHsUIach 100aBKa KOpMOBasi MUHepajIbHas Xena-
Makc. Tak y HUX OTMEYalld CHHKEHHE YPOBHS THIONPOTEMHEMHH (KOHIIEHTpAIHs o01iero 6emxa ObI-
na Beime Ha 7,3 %) W npucnporeMHeMUH (anbOyMUH-TIOOYTUHOBBIA KOS((UIMEHT COCTaBUII
1,02+0,13). I'mnoansOymunemus: oonapyxxena y 10 % tensr, runepounupyounemus y 40 %, rumep-
dhepmentemus amuHorpancdepas (ATAT u AcAT) y 20 %, runepriiukemust y 40 %, runiepypemMust 1
runepkpearnaeMust y 10 %. Torga xak y TensT, MOTy4eHHBIX OT KOPOB, KOTOPHIM HE NMPUMEHSUTUCH
JOTIOJTHUTEIIFHO MUKPORJIEMEHTHI, THII0adb0yMuHeMus Obuta oOHapyskeHa y 20 % Tensar, runeponiu-
pyounemus y 80 %, runepdepmenremus amunorpanchepas (AnAT u AcAT) y 50 %, runeprivukeMus
y 60 %, runepypemust u runepkpearnaemust y 20 %.

Taxum oOpazom, moj BIUSAHKMEM XeJlaMaKca B CHCTEME MaTh-TUIALCHTA-TIPUILION HOPMAaTH3YIOTCS
MeTabonrueckue npouecchl. O 4eM TaK e CBUACTENbCTBYET 3HAYUTENbHOE CHIDKEHHE KOHLECHTPALUU
B kpoBu CMB Ha 25,4 % u cHWKeHne HeoOHaTAIbHOH 3a001eBacMOCTH. 3a00JI€BAEMOCTh BPOKICHHBI-
Mu: paxurom cocraBuna 10,0 %, renaroauctpodueit — 15,0; mpu3HaKu HEOHATANBHOW THIOTPOGOUU
ormevanu y 15 tensr. [lucnencueli nepedoneBano 60 % Tensar, KoTopas mpoTeKalia MPEUMYIIeCTBCH-
HO (90 %) B ipocToii hopMme.

BeiBoabl. CyMMUpYs MIOTYYEeHHBIE PE3yIbTaThl, CIEAYET OTMETHUTh, YTO Y TEJAT, MOMYyYEHHBIX Y
KOPOB C HapylIeHHeM Oaanca MUKPOAJIEMEHTOB B KPOBH, B MATOT€HE3€ PAa3BUTHSI HEOHATAJILHOM Ma-
TOJIOTHH MUMEeT 3HaueHue 3TOT Qakrtop. OMHON M3 NMPUYMH MATOJOTHU SBIISIOTCS METaOOIMUYECKHe
HapyIICHUS B CHCTEME MaTh-IUIAICHTA-TUIOA. Y TaKWX HOBOPOKIACHHBIX TENST P POXKACHUN HAOIIO-
naercsi pyHKIIMOHAJIBLHOE HEJOPA3BUTHE OPraHOB M CUCTEM, B TOM YHUCIIE MEYEHH, OYEK, IHTOKPUH-
HOW CHCTEMBI, pa3BUBACTCSl CHHIIPOM IHJIOTCHHOW MHTOKCHKAUK. KommekcHass MuHepaibHas qooa-
BKa XeJaMaKkc HOPMaJIM3yeT MUKPOAJIEMEHTHBIH CTATYC TEJNAT, OJIYYSHHBIX OT KOPOB OOJIBHBIX CYOK-
JUHAYECKUM SHJIEMHYECKHM MOJMMHUKPOIIEMEHTO30M, M OTJIMYAIOTCS MTOBBILICHHON KH3HECTIOCOOHO-
CTBIO, UTO TTO3BOJISIET CHU3HTH 3a00JIeBaEMOCTh TeNAT paxuToM Ha 10 %, renaroauctpodueii Ha 18 %,
HeoHaTaNbHOU THIIOTpoduei Ha 18 % u mucnencueit Ha 30 %.
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EdexTuBHicT KOMIUIEKCHOT MiHepabHOI 100aBKH XelaMaKce Y NpodijJakTHIli HeOHATAJILHOI MATOJIOTIT TeJsIT

A. O. Manunosuy, O. O. Beako, B. B. Ilerpos, M. C. ManuHoBuY, B. 1. 'osioBaxa, O. B. Ilinayousk, C. B. Ciro-
CapeHKo

INokazaHo, 110 y TeNAT, OTPUMAHHX BiJ KOPIB, XBOPHX Ha CYOKIIHIYHHUH IMOJIIMIKPOCIEMEHTO3, BUSBICHHH ucOanaHc
BMICTy MiKpoeJeMeHTiB y KpoBi. BiH B minmoMy moBToproe aucbanaHc MiHepaliB sK y KopiB-MarepiB. KoedinieHT kopemsril
MDK BMICTOM BIJIIOBIJHAX MIKPOCJIEMEHTIB B KPOBi KOPOBH i oTpuMaHoro Bix Hei npuruiony st Luaky cxmas 0,759; st
Masrany — 0,859; Kobansry — 0,959, Ceneny — 0,703 i Hoxy, mos's3anoro 3 6inkom — 0,837. Y TakuX Te/sT IPH HAPOKCH-
Hi criocTepiraeTbesi PyHKIIOHATIbHE HEAOPO3BUHEHHS OPraHiB i CUCTEM, Y TOMY YHCIi NEYiHKH, HUPOK, SHIOKPHUHHOI CHCTe-
MH, PO3BHBAETHCS CHHAPOM E€HIOT€HHOT IHTOKCHKAILIi1.

3acTocyBaHHsI KOMIUICKCHOI MiHepaibHOT 100aBku Xenamakc npoTsirom 30 qHIB 10 OTEJIEHHs HOpMalli3ye Mikpoeaeme-
HTHUH CTaTyC TEJNAT, OTPUMAHMX BiJ] KOPiB, XBOPHX Ha CyOKJIHIYHMI €HISMIYHUH MONIMIKpOEIEMEHTO03, 1 BiIpi3HAIOTHCSI
IiABUIICHOIO KUTTE3IATHICTIO, IO JO3BOJISIE 3HU3UTH 3aXBOPIOBAHICTH TEAT Ha paxiT Ha 10 %, remaroguctpodiro — 18,
HEeOoHaTaNbHY rinmorpodiro — 18 i qucnencito Ha 30 %.

KunrouoBi ciioBa: Temsita, kopoBu, Xenamakc, HEOHAaTaJIbHa IATOJIOTIS, A1arHOCTHKA, IIPOQIIaKTUKA, MIKPOETIEMEHTO3H.

The effectiveness of complex mineral supplements helamaks in the prevention of neonatal pathology calves

A. Matsinovich., A. Belko, V. Petrov, M. Matsinovich, V. Golovakha, O. Piddubniak, S. Sliusarenko

Analysis of the literature confirms that the development of neonatal pathology calves play a significant role antenatal reasons.
It is noted that under the influence of exposure on the developing fetus of unfavorable factors, especially nutrition-deficient and tox-
ic-infective origin born offspring patient antenatal malnutrition. Many authors have noted that the provision of pregnant cows in
minerals, including trace elements play an important etiological role in the occurrence of neonatal pathology calves. Obtained from
cows sick calves microelementoses many different metabolic disorders and the presence of congenital microelementoses.

The aim of the study was to investigate some biochemical parameters in the blood serum of calves produced by cows be-
ing in different regions of the Belarusian-tion biogeochemical province and have disturbances in the mineral balance in the
body, as well as Helamaks efficiency of complex mineral supplements for the prevention of birth, endemically caused micro-
elementoses calves.

In terms of agricultural enterprises in different regions of the Republic of Belarus was formed 2 groups of cows (animals
were selected with an average herd productivity — in the range of 6500-8500 kg of milk per year) — an experienced and con-
trolling. In the experimental group were selected cows (n=100), patients are characteristic of a biogeochemical province of
the Republic of Belarus polimikroelementozis and received from their calves. In the blood, a decrease of such cows with
Zinc-content (53.24+4.87 mol/l), Selenium (0.72+0.052 mmol/l), Manganese (2.53+£0.30 mol/l) and Cobalt (487.3+61.29
nmol/l). The control group were selected calves obtained from cows which have not detected change in status microelement.

Half (n=50) cows of the experimental group during the 30 days prior to calving asked Forage mineral Helamaks at a
dose of 10 ml daily with food. The latter is a complex etilendiamindiyantarnoy acid glycine and with Iron, Magnesium, Man-
ganese, Copper, Zinc, Cobalt, Selenium and Iodine in an aqueous solution.
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It was found that the content identified imbalance in the blood of calves in microelements generally repeats itself
cows mothers. The correlation coefficient between the content of the relevant trace elements in the blood of cows and the
resulting offspring from her for Zinc was 0.759; to Manganese — 0.859; Cobalt — 0.959, Selena — 0.703 and Iodine-related
protein 0.837.

Calves of experimental group were highly neonatal morbidity. They recorded birth: rickets in 20.0 % of calves, hepato-
dystrophy at — 33.0 %; extensive alopecia — at 10.0 %, the symptoms of neonatal malnutrition at 33 %. The incidence of dys-
pepsia was 90 %. While in more than 50 % of calves recorded methoxy-symmetric form. In rickets calves of the control
group was recorded at 15 % calf-marks in neonatal hypotrophy — 10 %, dyspepsia — 65 %, which proceeded pre-
imushchestvenno (80 %) in a simple manner.

Calves of experimental group were changes of biochemical parameters. First of all, to show signs of functional
immaturity organism. They were found: significant hypoproteinemia and dysproteinemia. Calves of experimental
group were also found components of serum biochemical syndromes of functional liver failure: hypoalbuminemia,
hyperbilirubinemia, giperfermentoemiya aminotransferases (ALT and AST), as well as hyperglycemia, and signs of
functional renal failure, and significant giperuremiya giperkreatinemiya. Concentration in blood fractions average mo-
lecular weight substances (AMW) was significantly higher in the experimental group of calves, which indicates the
presence of endointoxication.

Calves, the experimental group received from cows, which are used feed additive mineral Helamaks from other
calves of the experimental group especially for trace element status. Since Selenium content in the blood was 0.67+0.024
mmol/l of Copper content — 12.7+0.98 mmol/l, Manganese 0.184+2.83 mmol/l to Cobalt — 512.1+41.25 nmol/l, Zinc —
45.4+2.39 mmol/l, serum iron — 17.2 mmol/l of iodine and bound protein — 312.3+28.42 nmol/l. Normalization of the
microelement status affected the metabolic processes in the body of calves produced by cows which are used forage addi-
tive mineral Helamaks. Since they had a decrease in the level of hypoproteinemia (total protein concentration was higher
in the 7.3 %). Hypoalbuminemia was detected in 10 % of calves, 40 % of hyperbilirubinemia, giperfermentoemiya ami-
notransferases (ALT and AST) 20 %, hyperglycemia in 40 %, and giperuremiya giperkreatinemiya 10 %. Whereas calves,
obtained from cows which have not been applied in addition hypoalbuminemia trace was found in 20 % of calves, giper-
bilirubinemia 80 %, giperfermentoemiya aminotransferases (ALT and AST) 50 % giperglikemia 60 %, giperuremiya and
giperkreatinemiya 20 %.

Thus, under the influence of Helamaksa in the mother-placenta-calf recovered metabolic processes. What is also evi-
denced by a significant decrease in blood concentrations of CMB by 25.4 % and reducing the incidence of neonatal bridge.
The incidence of congenital: rickets was 10.0 %, hepatodystrophy — 15.0 %; Neonatal signs of malnutrition were observed in
15 % of calves. Dyspepsia recorded at 60 % of calves, which occurs predominantly (90 %) in a simple manner.

Key words: calves, cows, Helamaks, neonatal pathology, diagnostick, prevention, microelementoses.
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O30HOTEPAIIISA - BE3IIEYHA AJIbTEPHATUBA AHTUBIOTUKOTEPAIIIT

IpencraBieno aHami3 JiTepaTypHUX AaHHUX IIOJO BHKOPHCTAHHS O30HOTEpaIlil 3a MPOQIIaKTUKH Ta JIKYBaHHS Pi3HUX
3aXBOpIOBaHb TBapHH. BoHa 0a3yeThcsi HA BUKOPHCTAaHHI MiHIMAJbHUX KOHIEHTPALiH MPUPOJHOI CHONYKH — O30HY, SIKHI
XapaKTepPHU3Y€EThCsl BUCOKOIO e(eKTUBHICTIO, BIJICYTHICTIO MOOIYHNX MPOSIBIB Y TBAPUH PI3HUX BUIB i BBAXKAETHCS HAHOLIBII
€KOJIOTiYHO Oe3reyHnM Ta epeKTHBHIUM METOJOM JIiKyBaHHs. Y BETEpUHApHIH MPaKTHL[i 030H BUKOPUCTOBYIOTH 3a JIIKYBaH-
HS Py NAaTOJIOTIYHUX CTaHIB cepell XipypridHHuX, aKyLIEPChbKUX Ta TEParneBTHYHUX XBOPOO Y BUIIIAI Ia30BHX CYMIlleH,
030HOBAHUX PiJMH 1 0Jiif. 3aCTOCYBaHHS 030HOTEpAIil He Ma€ HETaTHBHOTO BIUIMBY HA SIKICTh TBAPMHHOI MPOJYKIii, a Bia-
MIOBIJTHO, 1 HA OPTaHI3M JIFOAWHH.

Kawu4osi cioBa: o30HOTEpAITis, 030H, JIKYBaHHS, XBOPO0Oa, TBapHHa, Oe3IeKa.

IMocTtanoBka npodJiemu. [3 3pocTaHHsIM PO3BUTKY TBApWHHHILTBA 301bIIY€EThCA 1 apceHan dap-
MaKOJIOTTYHUX 3aC00iB, SIKI BUKOPHUCTOBYIOTBCS IIJIS JIIKYBaHHS Ta MPOQIJaKTHKH 3aXBOPIOBaHb TBa-
puH a00 MiABHIICHHS iX MPOAYKTHBHOCTI. [lopymieHHs BUMOT IIOJ0 3aCTOCYBaHHS JIIKaPCHKHUX 3aCO-
0iB UM HeTOTPUMAaHHS TNepioAy iX BUBEACHHS i3 OpraHi3My TBapHH Iepel 3a00€M B KiHLEBOMY pe-
3yJIbTaTi MOKe OyTH HEOE3METHIUMH IS 3/10poB'st Trozaeit [10].

AHaJti3 OCTaHHIX AOCTiTKeHb i myOJikaliii. Y npakTHil BeTepUHAPHOTO JIKAps € 3HaYHA KiJlb-
KIiCTh CXE€M JIIKYBaHHs TBapuH 3a pi3HUX XBopoO. OqHaK, 3a0e3MeUeHHs] BUCOKOSPEKTHBHOTO, Oe3med-
HOTO Ta HEMIKiJTMBOTO JIIKYBaHHS IS OPTaHi3My TBapWHH Ta TBAPUHHOI MPOAYKIII € OCHOBHUM 3a-
BIIAHHSM JIiKaps. AHTHOIOTUKH, Cy/ab(haHiIaMiay, aHaJIbIeTHKH, TOPMOHH, JICCEHCHUOTI3YyI0Ui 3aco0H

e IMin6opcbka P. B., lllaranenxo B. C., 2016.
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MIPOTITOM ACKITBKOX JECITHIIITh 3aiMalOTh MPOBIAHE MICIle y cxeMax JikyBaHHA. OmHak, moOpe Bi-
JIOMO, IO KPiM JIIKYBaJbHOI Jii, OLTBIIICTh WX 3aCO0IB 3yMOBIIIOIOTH 1 HETaTUBHUH BIUIMB Ha Opra-
Hi3M. Ha choro/iHi OHNM 13 HAHOLIBII IEPCIIEKTUBHIX METOIIB € O30HOTEPAIis, aJyke BOHA 0a3y€eTh-
Csl HA BUKOPHCTAHHI NMPUPOIHOI CIIOMYKH 1 y 3B’S3KY 3 UM HAIEKUTH J0 MPHUPOJHUX, & 3HAYUTH —
€KOJIOTIIHMX METOMIB JiKyBaHHsd [1, 11].

MeTta goc/ia:KeHHs — MPOBECTH OLIHKY JAaHUX JIITEpATypPH CTOCOBHO XapaKTEPUCTHUKHU O30HO-
BHX CIOJIYK Ta IX 3aCTOCYBaHHS 5K €()EKTHBHOI'O Ta €KOJOTIYHO Oe3MeYHOro 3aco0y JIiKyBaHHS
TBapwH.

Martepiaa i MeToguka aociaiakeHnb. [IpoBoaunu anamui3 JiTepaTypHUX JaHUX 11010 BUKOPHC-
TaHHS 030HOTepamii, ii BIUIMBY Ha CTaH OPraHi3My XBOPUX TBapHWH Ta OCE3MEYHOCTI TBAPUHHOI
MPOAYKITii.

OcHOBHI pe3yJbTaTH A0CTiTKeHHsA. Ha ChOToHI pe3ynbTaTH eKCIIEPUMEHTATBHAX Ta KIITHITHHAX
JIOCTIDKEHb JTI03BOJIIOTH MEPEKOHIMBO OOIPYHTOBYBATH MUTAHHS €(DEKTHBHOTO 1 OE3MIEYHOT0 3aCTO-
CYBaHHS 030HOTEparii 3a OIBIIOCTI TepaneBTUIHUX XBOPOO.

O30HOTEpAaITiss XapaKTEPU3YETbCS BHUCOKOK €(MEKTHBHICTIO, BICYTHICTIO MOOIYHMX IIPOSBIB Ta
MIPOTHUITOKA3aHb Y TBAPHUH PI3HUX BHIIIB 1 BBAXKAETHCS HAMOUIBIN €KOJIOTIYHUM METOIOM JIIKYBaHHS 3a
Oarathox xBopoO [1, 14]. BogHowyac o30HOTepamist m0303alie)kKHa, K OyAb-IKHHA MEIUKAMEHTO3HUIMA
3aci0, mpy bOMY B KJIIHIYHIM TMPaKTHUII BUKOPHUCTOBYIOTh HU3bKI KOHIICHTPAITlli 030HY BiTHOCHO TOK-
CUYHHX BEJTWYHH BUPOOHUUNX CTIOIYK [2].

O3oHoTeparis 0a3y€eThbCcsi HA BUKOPUCTAHHI TEPANICBTHYHOTO BIUIMBY O30HO-OKCHT€HHOI CYMIIIi,
TOOTO THX KOMIIOHEHTIB, SIKi MICTSTBCSl B 30BHIIIHBOMY CEpEeIOBHIII. 3aJ€KHO BiJ KOHLIEHTpaMii Te-
pamneBTHYHA [Iis 030HY € Pi3HOI0, MalOUH aHTUMIKPOOHi, QYHIIIUIAHI, IPOTH3aNalbHi, aHTUTIITIOKCHY-
Hi, T€31HTOKCUKAIIIIHI Ta IMyHOCTHMYJIIOIOYi BIACTUBOCTI, IO J03BOJISE€ HOTO 3aCTOCYBAaHHS 3a Oara-
THOX MATOJIOTIYHUX CTaHiB TBapuH [2—4, 14].

Y 1895 p. B Himeuyunni Oyno cTBOpeHO [HCTUTYT KUCHEBOI Teparii, Ie BOepIle B icTopii 3icHe-
HO TIapeHTepabHE BBEACHHS 030HY TBapuHaM [1, 19].

[upoxe 3acTocyBaHHS 030HY B MEeAULIMHI modanocs mif yac [lepmoi cBitoBoi BiitHu. Y 1916 poui
I'. Bonbd ynepuie BukopucTaB OakTEpUIUIHI BIACTUBOCTI 030HY 3a JIIKyBaHHS MOpaHEHb — THIHHUX
paH, (JIerMOH, IPOJICXKHIB, OIIKiB, Ta30BO T'AHIPEHH Ta IHIIKUX HAaTOJOTIYHUX cTaHiB [22]. HiMenbku-
MU JiKapsMH OyJi0 MOMideHo, 0 00poOKa paH ra3onoAiOHOI0 030HOBOIO CYMIIIINIO MOTEpeKyBaia
HAarHOEHHS Ta CIPUsUIIA OUTBIN IIBUAIIOMY 1X 3aTO€HHIO.

JlikyBanmbHHM ePeKT 030HOTEparnii BU3HAYAETHCS BUCOKMM OKHCHO-BITHOBHUM ITOTEHINIAIIOM 030-
Hy (O;), skuii 3a0e3nedye MOABIHHAN MEXaHi3M Jii: MepIIii — MiCIIEBHH, 13 Me31HPEKIIHHOIO0 aKTHB-
HICTIO CTOCOBHO OakTepiii, BipyciB, TpHOKiB; Ipyruii — CHCTEMHUH, METaOOIYHUIA BiTHOCHO O1TKOBO-
JHITTHAX KOMIUIEKCIB TIa3MHu 1 MeMOpaH KIIITHH, 0 IPUBOIUTE A0 MiaBuiieHHs PO, KpoBi.

Bupaxena metabosidHa aKTUBHICTh 030HY IIOJI0 OPTaHIYHUX CyOCTpaTiB, BUCOKA IIBUIKICTH
peakiii 3 HUMU, CyIPOBOKYEThCS aKTHUBAII€I0 OKCUTCHHO-3QJIC)KHUX MPOIIECIB, MO CIPHUSIE 3Me-
HIICHHIO MPOSABY TKAHMHHOI TiMOKCii, SKa JIEKUTh B OCHOBI O1IBIIOCTI MATONOTIYHUX CTaHIB Opra-
Hizmy [1-2, 12].

VY BeTepuHApHIN MPAKTHIII 030H BUKOPUCTOBYETHCS 3a JIIKYBaHHS DSy MATOJOTIYHUX CTaHIB Ce-
pea XipypriuHux, aKylniepChKHUX, TEPAIEBTUYHUX Ta CTOMATOJOTIYHUX XBOPOO Y BUIJISII Ta30BUX CY-
Millleld, 030HOBAaHUX PiJIAH 1 OJIiH.

O30HOBaHI PiAMHA BHKOPHUCTOBYIOTH SK JUISI MICIICBOTO, TaK 1 3arajahbHOTO 3acTocyBaHHA. Came
el MeTo]] Hapasi Ha0yB HAMOIIBII ITUPOKOTO 3aCTOCYBAHHS. 32 BUKOPUCTAHHS 030HY SIK 30BHIIIIHBO,
TaK 1 EHTEPAILHO UM IMAPEHTEPAIBHO Y TeparleBTUIHOMY Jiana3oHi KOHIICEHTPAIliil He Ma€ IIKiITHBOTO
BIUTMBY Ha opraHi3M [1-2].

VY BeTepuHapHili MPaKTUII 030H BUKOPUCTOBYIOTHh y BHTJSAI 030HO-OKCUTCHHOI CyMiIlli, sSKa
YTBOPIOETHCS 13 OUMILEHOT'0 MEIUYHOTO KHCHIO MUISXOM HOTO PO3KIIaJlaHHs B MEJIMYHHUX 030HATO-
pHEX ycTaHOBKaX. Ha choromni 030HaTOpOM HOBOTO MOKOMIHHS € npuiaan ~“O3on YM-80“ (Vkpa-
iHa) (puc. 1).

Armapar mpairoe y 3aJaHOMy aBTOMAaTHUYHOMY PEKHMi, KOHTPOJIIOE 1 MATPUMY€E KOHICHTPAILIIO
o308y Bix 0,2 70 80 Mr/i, MO Ja€ MOXIUBICTE JIIKAPSIM MPOBOJUTH T0303aJICKHY 030HOTEPAIIiIo.

YucnenHi JOCiHKSHHS MATBEPIKYIOTh, IO caMe 030HOTEpallis € eKOJIOTiYHO YHCTUM Ta Oe3rre-
YHUM METOJIOM JIKYBaHHS, OKPiM TOTO, BOHa HE Ma€ 3JIaTHOCTI JI0 KyMYJIAIlii B OpraHi3Mi, He TIOpy-
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nrye GyHKINT MeYiHKW, HUPOK YH 1HIIMX opraHiB. [IpoTHNIOKa3aHHSAMHY JIO 3aCTOCYBaHHS € TPOMOOIIH-
TOTICHIsI a00 OPYIIIESHHS MPOIIECiB 3cimanHs KpoBi [2, 11, 21].

Hryr:nncnpatiﬁ; » MmeaoGopYAORaHNA
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Puc. 1. Meanuuuii o3onatop ,,O30H-YM 80,

O30H Ha0yB MIMPOKOTO 3aCTOCYBaHHSI 3a JTIKyBaHHS aKyIIEPChKO-TTHEKOJIOTIYHUX XBOpoO TBapuH [13].

Jlesiki aBTOpH CTBEPJUKYIOTH, 10 (apMakoTepartis i papmakonpodinakTuka, sKi 4aCTO BXKHBa-
Hi B aKyIIEPChKO-TIHEKOJIOTIUHIW MPAKTHIli, HE 3aBXJIH MarOTh BUCOKY edektuBHicTh (B.I1. IHO-
3emieB, b.I'. Tamep, 1994). Bognouac, Ha ¢goHi iMyHOA€)IIUTHOTO CTaHY MaKpOOPraHi3My BOHH
MOXYTh OyTH MPUYMHOK PEIUIUBIB i OakTepioHOCiicTBa. HEoOXiHICTh MONMIyKY HOBUX MHiAXOIiB
y Teparii KOpiB 3 MaTOJOTi€l0 PENPOJAYKTHBHUX OpPTraHiB 0OyMOBIIEHA 1 MOIETIONOTIYHICTIO 3a-
XBOPIOBaHb, 3MiHOIO OCOONMBOCTEH mepebiry 3amanbHHX MPOLECiB, 3a0pyAHEHHSIM TPOAYKTIB
TBapUHHUITBA 3IMIIKOBUMHU KiNBKOCTSIMH aHTHOIOTHKIB, CHHTETHUHUX NPOCTArjJaHANHIB 1 rop-
MOHIB. BcTaHoBIeHO, 1110 32 OyJIb-KOT'0 METOJy BBEJICHHS aHTHOIOTUKH, CyiIbpaHiIaMian Ta HiT-
podypaHu 37aTHI aKyMyJIOBaTHCS B OpraHi3Mi TBapWH i TpUBaJHWil mepioa yacy 30epiraTucs B
NPOAYKTaX TBAPHHHUIITBA, [I¢ HETATHBHO BIUIMBAE HA TEXHOJOTIYHI MPOIECH BUTOTOBICHHS KHC-
JIOMOJIOYHUX MPOJYKTIB. AHTHOIOTHUKH 1 Cynb(daHIIaMiqu, MOTPAIUIAIOYN B OPTraHi3M TBapHHU 1
JIOJIUHU, MOKYTh 3yMOBIIOBATH aJIeprito, aHadiiakcito, 3MiHU KiJbKICHOTO Ta SKICHOTO CKIamy
OaxTepianbHOT Mikpodopu Ta iHmi HeOaxaHi aBuIIa. TOMy, CydacHHH CTaH BETEPUHAPHOI MeIH-
LIUHU XapaKTEepPHU3y€EThCs BCe OB HAMOJIETIMBUM BIPOBAPKCHHSIM B MPAKTHKY €KOJOTiYHO Oe3-
MEYHUX METOJIB MPO(MINAKTHKY 1 JTIKYBaHHS Pi3HUX 3aXBOPIOBaHb TBApUH. Y 3B’S3KY 3 IIHM, JOC-
JiPKeHHSI TOKa3ajd, UI0 BHYTPIIIHHOMAaTKOBE 3aCTOCYBaHHS 030HOBAHOI POCIMHHOI ONii Ta BHYT-
PILIHLOBEHHE BBEACHHS 030HOBAHOTO (i310JI0TIYHOTO PO3YMHY y CKJIali KOMIJIEKCHOT CXEMH Te-
pamii 3a TOCTPOTO MiCIANOIOIOBOTO €HIOMETPUTY Y KOPiB, IPUCKOPHUIO OJYXKaHHS TBApHH Y J1Ba
pasH i3 MoJIabIIOK0 3aruTigHeHicTIo 94,7 % [5].

O30HOBaHy COHSIIHUKOBY OJII0O TaKOX BHKOPUCTOBYIOTH KOpOBaM 3a JiKyBaHHS mactuTy. [lpn
IIbOMY BUSBJICHO aHTHOAKTEpialbHI BIACTHBOCTI O30HOBAHOI OJIii IOJI0 30JIOTHCTOTO CTa(dilIOKOKY,
araJlakTiiHOTO CTPENTOKOKY, KUIIKOBOI MaJIMYKH. ABTOpaMU BCTaHOBJICHO, IO 3arajbHa 030HOTEpa-
Misl TO3UTHBHO BIUIMBaja Ha (i3UKO-XIMi4HI XapaKTEPUCTHKH MOJIOKA. B mioMy 3acTocyBaHHs 030-
HOTEparii CIpUsIIO MiIBUIICHHIO e(DEKTHBHOCTI TeparneBTUYHHUX Tporenyp Ha 8,4—17,5 % Ta ckopo-
YeHHIO TEPMiHY OJy>XKaHHs TBapHH [6].

VY Xopsarii Oyn0 MpoBeAEHO eKCHEPUMEHTaIbHE JOCTIKEHHs 00 BHYTPIIHHOMAaTKOBOTO 3a-
CTOCYBaHHsI 030HOTeparnii BiBIIeMaTKaM 13 3aTPUMKOIO TUTiIIHUX 0OOJIOHOK Ta 3 METOIO MOTEepeIKEHHS
PO3BHTKY 1H(EKIIIT MiCHIs aKymepchKoi JoMoMOord. Pesynbratr coHorpadivHOTro TOCTiKEHHS TOKa3aB,
o (izioyoriyHa perpecis MaTku Oyiia aHaJOTiYHOIO 13 TBAPHHAMM, SKHM BHYTPIITHHOMATKOBO BHUKO-
PHUCTOBYBaJIN TaOJETKH OKCUTETPALMKIIHY T1IPOXJIOPUIY Ta BiICYTHICTIO JIOXili B MaTKOBii MOPOXK-
HUHI y TBapuH 000X rpyn [17-18].

[TepopanbpHe 3aCTOCYBaHHS 030HOBAHOTO MOJIO3HMBA Ta MapeHTEpabHE BBEICHHS 030HOBAHOTO
po3unny 0,9 % NaCl HOBOHapOMKEHUM TeJsATaM CIPHUSIIO IMiIBHIIEHHIO MPUPOJHOI PEe3UCTEHTHO-
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CTi oprani3my, 30UIbIIEHHIO B-T7100YITiHIB, HE 3yMOBIIIOIOYM HETaTHBHOTO BIUIMBY Ha Oi0XiMidHI
MOKa3HUKHU KPOBi [9].

Takox 030HOTEpaIio 3aCTOCOBYIOTh 3a PECIipaTOPHUX 3aXBOPIOBAHb, 30KpeMa, 3a JIKYBaHHs Ka-
TapajabHOi OPOHXOIMTHEBMOHIT TeIAT [8] Ta cBUHEH [7].

VY XipypriuHiii IpakTUILl 030HOTEPaIilo TBAPUHAM 3aCTOCOBYIOTh 32 JIKYBaHHS 3amajibHUX MPOLe-
ciB pi3HOrO Xapakrtepy abo renesy [15].

Takox, 030HOTEpaIiio y TBAPUH 3aCTOCOBYIOTH JIJIST KOPEKIlii (yHKITIOHAIBHOI aKTUBHOCTI TTEUiH-
KH Ta HUpOK [19-20].

Bueni Bilal, Dosti Ta iHI11 TpoBOIWIN TOCTIHKEHHS 100 e()EKTUBHOCTI 030HY, MPEmapariB XJo-
py Ta il BUCOKHX TEeMIIEpaTyp Ha 3HUIINEHHS OakTepianbHOi (IIOpH, sSKa 3yMOBIIOE TICYBaHHS Xap4o-
BHX MPOIYKTiB. byno BcTaHoBIeHO, Mo 10-XBUIMHHE 030HYBaHHSI 3a0€31eUyBaI0 HAUBHUIUN CTYIIHb
3aru0esti momyJsiii MiKpoOpTaHi3MiB i3 cepelHiM 3HIKEHHSM 3a BciMa BHAaMH 7,3 morapuMiuHUX
omuanis (LOG), 3a aii Bucokux temneparyp — 5.4 LOG ta xiopy — 3,07 LOG [16].

310poOB's TBAPWH MPSIMO TOB'SI3aHE 3 AKICTIO M'sica 1 KiHIIEBOI MPpoayKiii. TakuM 4MHOM, 3aCTOCY-
BaHHs 030HOBMX TEXHOJIOTiH B TBAPMHHHITBI O3BOJISIE MiAIPUEMCTBAM HE TUJIbKM CKOPOTUTH BHTpPA-
TH Ha BUPOOHUITBO, 3MEHIIUTH €KOJOTIYHUH BIUIMB Ha HABKOJIMIIHIO MPUPOJY, ajle 1 MOCTAaBISATH Ha
PUHOK TIPOTYKITiFO BUCOKOT SIKOCTI, O€3MeuHy s 370pOB's JTFoauHM [ 14].

BucnoBku. O30HOTEpaIIis € MATOTCHETHYHO OOTPYHTOBAaHUM METOJIOM JIIKYBaHHS 32 XIpypriyHHX,
TEpaneBTHYHMUX Ta aKyIIEPChKO-TIHEKONOTIYHUX XBOpoO. Lle — exonoriuHo 4ucTuid, Oe3neyHnii MeTox
JIIKyBaHHS.

[epcneKTHBHUM € MOJAIIBINE JOCHIHKEHHS II0JI0 3aCTOCYBaHHS 030HOTEpartii TBApHHAM 32 JIKY-
BaHHs XBOpPOO HE3apa3HOi NaToJIOri] SIK aJbTepHATHBA aHTHO10TUKOTEepaii.
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O3oHoTepanusi — 0e30nacHas aJbTePHATHBA AHTHOMOTHKOTEPANINU

P. B. ITupdopckas, B. C. lllaranenko

IIpencraBnen aHanu3 MMTEPATYPHBIX HCTOYHUKOB 110 HCIOJIB30BAHUIO 030HOTEPAITHH MO MPOGHIAKTHKE U JICUSHHUIO pa-
3IMYHBIX 3a00JI€BaHUN MPOAYKTUBHBIX *KUBOTHBIX. OHa 6a3upyeTcs Ha MCIONb30BaHUN MUHMMAJbHBIX KOHLEHTPAIUi npH-
POJIHOTO COEAMHEHUs — 030Ha, KOTOPBIi XapaKTepU3yeTcs BBICOKOH () (heKTHBHOCTBIO, OTCYTCTBHEM MOOOYHBIX 3G (HEKTOB y
’KUBOTHBIX Pa3HbIX BUAOB M CUUTAECTCA HauOoJee HKoJorndecku Ge3omnacHbIM U 3)(EKTHBHBIM METOJOM JieueHus. B Bere-

73



Haykosuit Bicauk Berepunapuoi meantinam, 2’2016

pHHapHOfI MPAKTUKE O30H UCIIOJB3YIOT PU JICHECHUH psAZia MATOJIOTUICCKUX COCTOSTHUH Cp€au XUpypruieCKmx, aKynepCKux
1 TEPANCBTUICCKUX OoJie3Heil B BHJIC CMeCCﬁ, O30HUPOBAHHBIX JKUJIKOCTEN U Macel. HOK%&HO TOJIOXKUTCIIBHOC BJIMAHUC
030Ha Ha COCTOSTHUE OpraHu3sMa 0OJIbHBIX JKUBOTHBIX U COKpalEeHUE NPOAOJIKUTCIBHOCTH UX JICUCHUS. HpHMeHeHI/Ie 030HO-
TE€palun HE UMECT HEraTUBHOT'O BJIMAHHSA Ha Ka4€CTBO ’KUBOTHOBOYECKOU OpoAYKIHH, a COOTBETCTBEHHO, 1 HAa OPraHU3M
YCJIOBCKaA.

KuroueBble ciioBa: 030HOTEpAINus, 0O30H, JICUCHUE, 6OHC3HI>, JKHUBOTHOC, 0€30I1aCHOCTb.

Ozone therapy is safety alternative of antibiotic therapy

R. Pidborska, V. Shahanenko

Violation of requirements on the use of drugs or non-withdrawal of their period of animals before slaughter ultimately is
dangerous to human health. In practice veterinarian has a large number of treatment regimens animals for various diseases.
However, providing highly effective, safe and not harmful for the treatment of an animal and animal products is the main task
of the doctor. Antibiotics, sulfonamides, analgesics, hormones, desensitizing agents for decades occupied and occupy leading
place in treatment regimens. However, it is well known that in addition to therapeutic action, most of these drugs cause nega-
tive effects on the body. Today one of the most promising methods is the ozone, it refers to the natural ecological treatments.

Conducted analysis of published data on the use of ozone therapy and its impact on the body of sick animals and safety
of animal products. Currently, the results of experimental and clinical studies allow convincingly justify the issue of effective
and safe use of ozone therapy for the majority of therapeutic diseases.

Ozone high efficiency, lack of side effects and contraindications of various species. At the same time ozone dose-
dependent as any medication means, while in clinical practice using low concentrations of ozone in relation to the quantities
of toxic industrial compounds. For therapeutic effect of different concentrations of ozone has a different character possessing
antimicrobial, fungicidal, anti-inflammatory, anti-hypoxic and detoxification action, allowing its use for many pathological
conditions of animals.

In 1895 in Germany was established Institute oxygen therapy for the first time in history was carried parenteral ozone
animals. German doctors had observed that the treatment of wounds gaseous mixture of ozone warned fester and contribute
to more rapid healing.

In veterinary practice, ozone is used for treatment of some pathological states including surgical, obstetric, therapeutic
and dental disease in a gas mixture, ozonized liquids and oils. Ozonized liquid is used both for local and for general use.

In veterinary practice, ozone is used as an ozone-oxygen mixture, which is composed of purified medical oxygen
through its decomposition medical facilities. Today a new generation of ozone generator is a device "Ozone UM-80"
(Ukraine). The device operates in the set automatically controls and maintains the ozone concentration of 0.2 to 80 mg/L,
which enables physicians to conduct dose-dependent ozone therapy.

Numerous studies claim that ozone is environmentally friendly and safe method of treatment, in addition, it has the ca-
pacity for accumulation in the body, does not affect the liver, kidneys or other organs.

Ozone gained widespread use for the treatment of obstetrical animal diseases. Residue of antibiotics, synthetic hormones
and prostaglandins. Established that for any input methods antibiotics, nitrofurans and sulfonamides are able to accumulate in
animals and long time kept in livestock products.

Therefore, the current state of veterinary medicine characterized by increasingly assertive introduction of the practice of
environmentally friendly methods of prevention and treatment of various diseases of animals. In this regard, the author of the
work used ozone therapy using plant oil and intrauterine ozonized saline solution intravenously in the complex regimen that
accelerated the recovery of sick cows with acute endometritis twice the fertility of 94.7 %.

Ozonized sunflower oil is also used for the treatment of mastitis in cows. It found antibacterial properties ozonized oil on
Staphylococcus aureus, E. coli. The authors found that the total ozone positive effect on physical and chemical characteristics
of milk. In general, the use of ozone therapy helped to improve the efficiency of therapeutic procedures 8.4-17.5 % and
shorten recovery animals.

Oral ozonized colostrum and parenteral administration of ozonized solution 0.9 % NaCl newborn calves helped to in-
crease natural resistance, increase in globulin, without entailing negative effects on biochemical parameters of blood.

Ozone therapy is also used for respiratory diseases, including the treatment of catarrhal bronchopneumonia of calves and
pigs.

In surgery, the animals used ozone therapy treatment of inflammatory processes of various nature or origins. In addition
to treatment, ozone is used to kill pathogens and microorganisms in premises where animals are kept. Since microorganisms
located in the premises can cause some diseases, such as: salmonella, bronchitis, pneumonia and others. Annual damage that
caused to livestock illness or death of animals is 15 % of total production. Scientifically proved that as a result of artificial
ozone air to prevent disease in animals virtually eliminated diseases of the respiratory system.

Animal health is directly related to the quality of meat and the amount of the final product. Thus, the use of ozone tech-
nology in livestock allows farmers not only reduce production costs, reduce environmental impact on the environment, in-
crease production, but also to supply the market with high quality products, safe for human health.

Key words: ozone, ozone treatment, disease, animal, safety.

Haoitiwna 13.10.2016 p.
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IHOEKI[IHHI TA [IAPA3HTAPHI XBOPOFH

YK 619:616.995.132:595.142

AHTIIIOB A. A., TOHYAPEHKO B. II., BAXYP T. 1., kanauaaTu BeT. HayK
binoyepxiscoruii nayionanvnuil acpapHutl yHieepcumem

BUBYEHHSA JIOMBPULIU/ - TPOMIZKHUX
KUBUTEJIIB METACTPOHI'LJI

HaBezeHi naHi 111010 €KCTEHCHBHOCTI Ta IHTEHCHBHOCTI iHBa3il JOIIOBUX YepPB’SIKiB JTMIMHKAMH METACTPOHILI y FOCIO-
JapCcTBax 3 BUPOOHMITBA CBUHUHHM 30H [lomices Ta Jlicocteny Ykpainu, HeOIAromoyqyHux 010 METaCTPOHTLIB03Y. YcTa-
HOBJICHO, IO HaHOLIBIII MOKAa3HUKU SKCTCHCHBHOCTI Ta IHTEHCHBHOCTI iHBa3il JIMUMHKAMH METOCTPOHTLI XapaKTEepHI I
YepB’sKiB, SKi MEIIKAIOTH IMiJ{ AEPEB’ THOK MiJJIOrOI0 CBHHAPHUKIB Ta B ii miinmHax. BHBYeHO BHIOBHH CKIIQJ Ta CTYIIiHB
YPaKEeHHsI IOIOBUX YePB’SKiB PI3HUX BUJIIB — SIK HA CBUHO(EpMAX, TaK i Ha MaCOBHIIAX. BUSBIIECHO, [0 HAWIOMIUPEHIIIINMA
MPOMDKHUMH JKMBUTEISIMH METaCTPOHTI y MOMICHKIiH 1 JicOCTenoBii 30HaX YKpaiHM € [OIIOBI YepB’sIKM POIUHU
Lumbricidae: Eisenia foetida, Bimastus tenuis, Allolobophora caliginosa i Lumbricus rubellus.

KurouoBi ciioBa: qroMOpUIMIN, METACTPOHTLIIBO3, IPOMIKHUH KUBHUTEIb, EKCTEHCHBHICTD 1HBa3i1, IHTCHCUBHICTD iHBa-
311, Eisenia foetida, Eisenia rosea, Allolobophora caliginosa, Bimastus tenuis, Lumbricus rubellus, Lumbricus terrestris.

IMocTanoBka mpodjeMud. MeTacTpOHTIILO3HA 1HBA3isl B CBHHAPCHKUX TOCIOMAPCTBAX YKpaiHU
Mae€ MUPOKE PO3MOBCIOKeHH. EKOHOMIUHI 30UTKH, IO 3aBAAIOTHCS HEIO, CKIIAMAIOThCA i3 3aruberi
TBapWH, HEIOOTPUMAHHS 3HAYHOI KUIBKOCTI CBUHWHH BHACIIIJIOK 3aTPUMKH POCTY MOJIOJHSKY, BTPAaTH
MacH JTOPOCINX CBHHEH. 3arn0eib TBApHH Y HEOIaromoJIyqIHHAX M0JI0 METACTPOHTLIHO3Y TOCTIONAPCT-
Bax carac Bix 8-30 mo 100 % [1, 2].

Y XBOpHX Ha METACTPOHTLILO3 CBUHEH BHACIIAOK BUCHAXKEHHS Maca Tijla 3HWKYeThes Ha 25-33 %
1 6urpmre. OKpiM ITHOTO, 3HAYHA KIJBKICTD JICTCHb, yPaXXEHUX METACTPOHTIJIaMH, YTHII3YEThCA [ 3, 4].

AHaJi3 ocTaHHIX JocHilKeHb i myOaikamid. MeTacTpOHTUTF03 JOCHTH MOMIUPEHHMN, PO3BUTOK
30yqHHKIB BiAOyBa€eThCs 3a y4acTi MPOMIKHUX TOCHOAApIB — IOMIOBHUX YEpB'AKIiB pi3HMX BuAiB. Ha
teputopii [Tomices i Jlicoctemy YkpaiHu OCHOBHUMH ITPOMDKHAMHM KUBUTEISIMU METACTPOHTLI € 0-
moBi 4epB’ kU BUIIB Eisenia foetida, Allolobophora caliginosa, Eisenia rosea, Lumbricus terrestris
ta Dendrobaena octaedra. 3apaxxeHHs cBUHel MeTacTpoHriiaMu B 30Hi [omices i ocobauo JlicocTe-
ny i Creny Ykpainu BinOyBaeTbcs, TOJTOBHIM YHHOM, Ha TepuTopii depM. Lle moB’a3aH0 3 HassBHICTIO
JIOIIOBUX YEpB’AKiB HAa BHUTYJBHHX MaWJaHIMKAX, Y MOTAHO OOJIAJHAHUX THOECXOBHIIAX, MOOJIH3Y
CBUHAPHUKIB 1, HABITh, Y TBAPUHHUIIPKUX PUMIIICHHSX [5, 6].

VY4eHi-napa3uToJOorH Mij] Yac relbMiHTOKOMPOCKOMIYHOTO OOCTEXKEHHS! CBHHOMOTrO0MiB s Pecmy6-
niku bimopycs, JIuteu, JlaTsii, Pociiicbkoi ®@eneparii Ta A3epOalimkaHy BU3HAYHIN 3HAYHE TTOIITH-
pPEHHS METaCTPOHT1IK03y B rocniomapcTBax [7-9]. Tak, Ha Teputopii biopycii Oymo BusBieHO 6 BHIIB
JomoBux 4epw’sikiB — E. foetida, E. rosea, A. caliginosa, Bimastus tenuis, Lumbricus rubellus ta
L. terrestris, siki Oynu iHBa30BaHi JMYMHKAMH METaCTPOHT 1.

VY JIuTBiI TMYMHKA METACTPOHTIN OYJM BHSBJICHI y JOIIOBHUX YEPB’SIKIB S5-TH BUIIB: L. terrestris
(EI - 68,0-81,5 %), L. rubellus (EI — 33,0-62,7 %), Octolasium lacteum (El — 37,5 %), A. caliginosa
(E1-5,9 %) ta E. rosea (E1 - 1,9 %). Y JlatBii OCHOBHUMH IIPOMIKHIMH TOCIIOJIAPSIMA METACTPOHT LI
Oynu BU3HAYEHI JOIIOBI YepBU BUIIB A. caliginosa, E. rosea 1 L. rubellus.

PesyneraTi mocmimkerns Ha TepuTopii KipoBcbkoi o6macti Pociticekoi @eneparii mokazaim, o 3
10-Ti BUSBICHHUX BHIIB JOIIOBUX YEPBiB, 7 € MPOMIXHUMH TOCHOJApsMU MeTacTpoHrin. Haiipuia
€KCTCHCHUBHICTh Ta IHTCHCHUBHICTh 3apaKCHHS JTWIMHKAMHA METAaCTPOHTLI BiJIMiu€Ha y YEpBIB BHIB
E. foetida 1 B. tenuis (Bignosigao, 80,0-95,9 % i 43,0-80,7 muuuakn). Takox y JiTepaTypi € MoOBizIO0-
MJICHHS IO Te, 10 Y BopoHesbkiit 0bnacti Ha TepuTopii cBUHO(EpPM BHUSBICHO JOIIOBUX YepB’sIKiB
ceMHM BHJIB, ajie¢ iHBa30BaHi JTUUYMHKAMH METACTPOHTLI OyJM JNHUIIe YepB’ iKW 1 ATH BuAiB: E. foetida,
B. tenuis, L. rubellus, E. rosea 1 A. caliginosa. 3a naunvmu C.M. 3abamrtu [10], Ha Tepurtopii Kybani
MPOMIKHUMH TOCIOJApSMH METACTPOHTLI CIYTyBajH JAOIIOBI YepBH BOCBMH BHIIB, aje HalOibIIe

© AnTinos A. A., onuapenxko B. IL., Baxyp T. L., 2016.
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3apakKeHUMHU BUSBIINCH E. foetida, E. rosea 1 B. tenuis — MeIIKaHIII THOIO 1 CBUHAPHUKIB. Y A3ep0baii-
JOKaHI TIPOMDKHUMU TOCTIONapsAMH Oyiu JOIIOBI 4epBU BUIIB: A. caliginosa, E. foetida i B. tenuis.
Haiipuima exCTeHCHBHICTD Ta IHTCGHCHBHICTH 1HBAa31l TMYMHKAMH METACTPOHTIJI CITOCTEpiraiach y dep-
BiB BUAY E. foetida (o 31,0 %).

Meta aociimKeHHSI — HA OCHOBI BHBYCHHS MOP(OJIOTIYHUX OCOOJIMBOCTEH BU3HAYHMTH BUIOBHI
CKJIa]] IFOMOPHILI, IPOMIXKHHUX TOCIIOAAPiB METACTPOHT I, a 3a Pe3ybTaTaMi KOMIPECOPHOI MiKPOCKOITi1
OIIIHUTH PiBEHb YPAKCHHS X METaCTPOHTLIbO3HUMHE JTmurHKaMu B [lomicci 1 JlicocTermy Ykpainu.

Marepiaj Ta MeTOAU AOCTiXKeHHA. BUIOBHIT CKaa MOMOBHX 4epB’siKiB poauHu Lumbricidae
(mroMOpHLINA) — MPOMDKHUX >KUBUTEIIB METACTPOHTUI Ta PIBEHb YPaKCHHA iX JTMYMHKAMH OCTaHHIX
BUBYAIM Y 5 TOCIOAapCTBaxX 3 BUPOOHUIITBA CBUHHWHH, HEOIArOMOIYYHUX IOJ0 METACTPOHTIIBO3Y,
Kutomupcbkoi, UepHiriBecbkoi Ta KuiBebkoi obmacteit. 30ip TIOMOPHUIIUI IPOBOIMIM 32 METOIHUKOO
L.I. ManeBuya [11] i3 gocTynmHuX Ui CBUHEH MICIb: 13 IPYHTY, THOIO Ta OPraHiYHUX PEHITOK CBHHAP-
HUKIB, TEPUTOPii CBUHO(EPM, BUTYJIbHUX MaiJJaHYMKIB Ta MACOBHUII. [3 KOKHOTO 3 Ha3BaHHX MICITh
Bimoupanu Big 95 no 240 yeps’skiB Bcboro 2970 exszemiuiapis (22 mpoou). PomoBy Ta BUIOBY Halexk-
HIiCTh JIOMOPHUIIMJ BU3HAYAIN M Yac iX MIKPOCKOMIYHUX JOCHiHkeHb. Ce30HHY TMHAaMIKy iHBa30Ba-
HOCTI JIOIIOBUX YepB’sIKiB TMYMHKAMU METACTPOHTLI BUBYanu B paarocmi "[Ipomins" KopocTumriBes-
KOTO paifoHy, ¢ BUKOPHUCTOBYBAJIM CTAIllOHAPHY CHCTEMY YTpUMaHHS cBUHEH. /st mboro 3 KBITHS 10
BepecHs (TEeIUTHH Mepiosl pOKY, KOJIU CBHUHI KOHTaKTYBAJIU 3 JIIOMOPHUIMIAMH, SK Y CBUHAPHHUKAX, Ta 1
1o3a HUMH) IOMICSIYHO 30upanu 1 gociipkyBanu 550 momoBrux 4epB’siKiB: BChOTO 3a MEPioj] TOCIi-
mkeHb — 3300 ex3emiusipiB. s BusHaueHHs 1 BianpenapoBaHi cTpaBoxif, 300 Ta MyCKYJIbHHH Ty~
HOK JIOIOBHX YEPB’ AKIB PO3AABITIOBATIN MK CKEIBIIIMH KOMIIPECOPiyMa, 3a HassBHOCTI METaCTPOHTLI
1 IPOBOAMIIM iX IMiAPaxXyHOK.

OCHOBHI pe3yJIbTaTH JOCTIIZKeHHS. Y ITSTH JOCTIDKYBaHUX CBHHAPCHKUX T'OCIONAPCTBAxX I0-
JICBKOT 1 JIICOCTEMOBOI 30H YKpaiHW y TPYHTI, THOi, OPraHIYHUX PEIITKaX CBUHAPHHUKIB, TCPUTOPIi
cBUHO(EpM, BUTYJILHUX MaliJJaHYUKIB Ta MACOBHII] BUSBWIIM JOLIOBHUX YepB’ SAKiB ponunau Lumbricidae
5-tu Bunis: Allolobophora caliginosa, Bimastus tenuis, Eisenia foetida, Eisenia rosea i Lumbricus
rubellus.

I3 2970 3i0panux i3 Ha3BaHUX MICIIb JIOMOPHUIIU JIMYMHKH METaCTPOHTLI BUSABWIH Y 1244 ex3eM-
wsapiB (EI — 41,89 %, 11 — 20,9+5,8 ex3.). [aBazoBaHi uepB’ sku Hanexanu 10 4-x BUAIB: A. caliginosa
(EI - 26,23 %, 11 — 26,3+9,2 ex3.), B. tenuis (El — 42,21 %, 11 — 13,7420 ex3.), E. foetida (El — 56,15 %,
I — 25,3+4,8 ex3.), L. rubellus (EI — 23,45 %, 11 — 14,9+5,6 ek3.). JlocmimKeHi JTIOMOPHIIUAN BHIY
E. rosea Oynu BiNbHI Bii METaCTPOHTILO3HUX JTHYUHOK (IUB. puc. 1 Ta 2).
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Puc. 1. EkcrencuBHicTh iHBa3ii fomoBux yeps’sikiB poqunu Lumbricidae
B CBHHApPCchKHX rocrnogapersax Iodices ta Jlicocreny Ykpainu.

[IpocTexxuBIM 3a BHIOBUM CKJIAJIOM JIOIIOBHUX YEpB’ AKiB, 310paHMX i3 Ha3BaHWX BHIIE MiCIb, Ta
piBHEM iHBa3yBaHHS iX METACTPOHTILO3HUMH JINYMHKAMH, BUSBIIN HACTYIHE (IUB. Tabmd. 1).

JromOpuuman B mpobax i3 csuHapHuKiB (1160 ek3.) Hamexanu 1o 2-ox BuUIiB: E. foetida Ta
B. tenuis. Bouu Oynu ypaskeHi JUYMHKAMHA METACTPOHILI YacTillle, HIXK JIOMOPUIIUAM 3 1HIIUX MiCIlb
(B cepenubomy EI — 62,59 % npu 11 — 22,3+2.4 ex3.). EI yeps’sakiB nepmoro Buny cknaia 70,34 %,
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II — 28,3+2,8 ex3., Apyroro BUIY, BiAMoBimHO, — 54,83 % 1 14,6+1,3 ex3. Y rpyHTI Ta THOI TepuTOpIi
CBUHO(EPM 1 BUTYJIBbHUX MalaHIMKIB BUSABIIM YePB’IKiB (BiANOBiAHO, 975 1 675 ex3eMIuapiB) 4-0x
BUIIB: E. foetida, B. tenuis, A. caliginosa i L. rubellus.
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Puc. 2. InTeHcuBHicTh iHBa3ii TIOMOPHIUA METACTPOHTJILO3HUMH JIHYHHKAMH
Y rocrnoapcTBax 3 BHPOOHUITBA CBUHMHH IOJIiCHKOI Ta JIICOCTENOBOI 30H Y KpaiHu.

Tabnuus 1 — PiBeHb ypakeHHsI TIOMOpPHIUT, 3i0paHuX i3 pi3HUX TepuTOpii, JHYHHKAMM METACTPOHT I

?]A};ﬁlgpf;fﬂy Buan nromMOpuimg Jocninunu 4eps’siKiB, eK3. s f;(’)u. 11, ex3. AMYMHOK
Eisenia foetida 580 70,34 28,3+2,8
CBHUHApHUKHU Bimastus tenuis 580 54,83 14,5+1,3
BCHOI'O 1160 62,59 22,324
Eisenia foetida 336 44,05 17,7+4,6
Tepuropis Bimastus tenuis 210 21,43 11,1£3,3
cauHOdEpM Allolobophora caliginosa 255 16,86 9,729
Lumbricus rubellus 174 14,94 5,4+1.5
BCBOI'O 975 26,87 14,022
Eisenia foetida 160 39,38 24,1+6,6
Burysui Bimastus tenuis 160 23,75 8,5+2,5
VO — Allolobophora caliginosa 225 26,67 24,9484
Lumbricus rubellus 130 31,54 15,7453
BCBOI'O 675 29,93 19,7£2.9
Eisenia foetida 30 6,67 2,0+1,0
Bimastus tenuis 30 - -
TTacoBuia Allolobophora caliginosa 50 72,0 48,4+59
Lumbricus rubellus 50 32,0 28,4459
BCBOI'O 160 33,75 40,7134

Cepenniii piBeHb 1HBAa30BaHOCTI JIOMOpUIMI BHUTYIbHuX MaiiganuukiB (EI — 29,9 %, 11 —
19,7£2,9 ex3.) 0yB BumuMm (p<0,05), HiX y uepB’skiB Tepurtopii cBunodpepm (EI — 26,87 %, II —
14,0+2,2 ex3.). Ha BurynpHux MaiilaHurkax Ta Ha TEpUTOPii CBUHO(EPM TakoX HaiOiibIIe Oyiu iH-
Ba3zoBaHi TroMOpurunu Buny E. foetida: va BurynpHuX Maiimanuvkax ix El cranosuna 39,38 %, II —
24,1+6,6 ex3., Ha TepuTopii cBuHOMEpM, BimmoBigHO — 44,05 % 1 17,7+4,6 ex3.

PiBens iHBa3yBaHHs 4epB’SAKiB IHIIUX BUAIB OyB: Ha BUTYIHHUX MaWmaHumkax — B. tenuis — EI —
23,75 %, 11 — 8,5%2,5 ek3., A. caliginosa, BinnoBigHo — 26,67 % i 24,9484 ex3., L. rubellus, — 31,54 %
i 15,745,3 ek3., Ha TepuTopii cBUHOMEPM, BIAMOBITHO, B. tenuis — 21,43 % i 11,14£3,3 ex3., A. caligi-
nosa — 16,86 % 1 9,7+2,9 exs., L. rubellus — 14,94 % 1 5,4+1,5 exs.

VY rpynTi nacoBumy 3Hainun 160 mromOpurn Bunis E. foetida, E. rosea, A. caliginosa i L. rubel-
lus. Piens El nux ueps’sikie ckinanas 33,75 %, 11 — 40,7+13,4 ex3. Sk eKCTEHCHBHICTh, TakK 1 iHTCHCH-
BHICTb iHBa3ii OyJu HaWBUIMMH Yy JIoMOpunma Buny A. caliginosa — EI — 72,0 %, 11 — 48,4+5,9 exs.
JomoBi uepp’sku inmmx BuniB Mamu El: E. foetida — 6,67, L. rubellus — 32,0 %, 11, BignoBigHO,
2,0+1,0128,4+5,9 exs.
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OTxe, 3TITHO 3 BUKJIAICHUMH BHUIIC PE3YJIBTaTaMH JOCTIKEHbD, Y TIOJICHKIH Ta JIICOCTEIOBIN 30-
Hax YKpaiHu NpOMIXXKHUMH >KMBUTEISIMH METAaCTPOHTLI € JOIIOBI YepB’ Ak poauHu Lumbricidae 4-ox
BUIIB: A. caliginosa, B. tenuis, E. foetida ta L. rubellus. IIpoBigHa poib y OMMPEHH] 30y THUKIB Me-
TaCTPOHTJILO3Y 3a CTALIOHAPHOTO YTPUMAaHHS CBHHEH HAJICKUTH JTIOMOpunuaam Buay E. foetida, a 3a
BUKOPHCTaHH:A nacoBuIl — A. caliginosa.

Pesynpratn mocnimkens i3 kBiTHA 1o BepecHs 3300 mromOpurmn (550 exk3eMIUIsApiB i3 pi3HHX
MiCIlb 300py IIOMICAYHO), 3 METOK BHUBYCHHS CE30HHOI JMHAMIKH DPIBHS 1HBA30BAHOCTI JOLIOBHX
YepB’SIKiB TUIMHKAMHA METAaCTPOHTLI, BimoOpaxkeHi Ha pucyHkax 3 Ta 4. [3 HUX BUIHO, IO Y TETUIHN
Nepiosl POKy CEe30HHA TUHAMiKa METaCTPOHTILO3HOTO 1HBAa3yBaHHS JIIOMOpUIH] OyJia He BUPAXKEHOIO.
BigmiuHICTE y piBHI 3apaKeHHS JOIIOBUX YEPB’SKIB JUIMHKAMH METACTPOHTLI SK 332 CEPEIHIMH J1a-
aumu (EI — 35,09-43,45 %, 11 — 8,8+1,6-11,5£1,9 ex3.), Tak 1 3a JaHUMH y Pi3HI MICAII TOCITIHKEHb
He Oyna cratuctudHO BiporigHoto (p>0,05).

3a ne3naynumM migiiomoM EIl ta Il y BepecHi MOXkHa, Ha HaUly JyMKY, epeJ0ayuTy M0 y TeIUIHN
Tepio POKY BimOYBA€ETHCS AeKEe HAKOMMMYCHHS METACTPOHTUTLO3HUX JTMIMHOK B OPTaHi3Mi TOIIOBHX
4epB’ sIKiB.

Po3BUTOK MeTacTpOHTIN BiZOYBa€ThCS 3a y4acTi OpraHi3My NMPOMDKHUX >KHBUTEINIB — IOLIOBUX
yepB’sKiB. Bimomo, 0 iCHy€e BHAOBAa OCOOIMBICTH JIOIIOBUX YEPB’ KB 10 YMOB MEIIKaHHS — OJHI 13
HUX OljIbIlIe aJalTOBaHI 10 MACOBHIL, BUTYJILHUX MalIaHYUKIB, TepuTopiii cBUHOGEpM (A. caliginosa,
L. rubellus), iHIIi — MiCIlb CKYITYEHHS OPTaHIYHUX PEIITOK, IiJ] MiJIOr00, TOAIBHUISIMA Ta B HIUTHHAX
OTOPOX TBAPUMHHHUIIBKUX TpuMitieHs (E. foeida, B. tenius).
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Puc. 3. Ce30HHa nuHaMiKa eKCTeHCMBHOCTI iHBa3ii TIOMOPULUA IMYHHKAMHI MeTACTPOHTIJ.
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O Micstui poky

Puc. 4. Ce3onna nuHamika iHTeHCHUBHOCTI iHBa3il TrOMOpUIIN]
MeTACTPOHTJIbO3HUMH JTHYHHKAMHU.

3Bakalo4y Ha I1e, BU3HAYECHHS BUIOBOTO CKJIAy JOLIOBHX YepB’SKiB, CTyNCHS ypaKeHHS iX MeTa-
CTPOHTUTLO3HUMH JINUMHKAMH Ma€ MPAKTUYHE 3HAUEHHS LOJO0 OLIHKH €IMi300TOJOTYHOI cUTyamii 3
METAaCTPOHTLIBO3Y Ta PO3POOKH 3aX0iB OOPOTHOHN. Y HaBeleHOMY BHIIE OTJISIII JITEpaTypH MpencTa-
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BJICHI BiJTOMOCTI TIPO Te€, IO Ha TePUTOPii €BPOIH JIMINHKA METACTPOHTLT Mapa3uTyIOTh B OPTaHi3Mi
TOIIIOBUX YepB’SIKIB JEKUTLKOX BHIIB, 30KpeMa, — A. caliginosa, A. trapezoides, A. jassyensis, Eisenia
rosea, E. foetida, Lumbricus rubellus, L. terrestris, B. tenuis, Dendrobaena octaedra, Octolasium
lacteum [7-10]. o x n0 YkpaiHu, TO NMPOMIKHUMHU KUBUTEISIMU METACTPOHTII € YePBU BHIIB
E. foetida, E. rosea, A. caliginosa, L. terrestris Ta D. octaedra [1-6].

Mopdomorigaumu gocmimreHHIMA 2970 ek3. JOMOBUX YepB’ AKiB, BUIBICHUX y IPYHTI, THO, Op-
TaHIYHUX PEUITKaX CBUHAPHUKIB, TEPUTOPil CBUHO(EPM, BUTYIHHUX MAWJAHYMKIB Ta IMACOBUII 1 ATH
rocronapcTs 3 BUpoOHuITBa cBUHUHU [lomiccs ta JlicocTemy YkpaiHu Oyio BCTaHOBJICHO, IO BO-
HUA Halexatb A0 5 BHUIIB pomuuu Lumbricidae: E. rosea, E. foetida, A. caliginosa, B. tenuis Ta
L. rubellus. JIMunHKM METAaCTPOHTIN BUSBWIN Yy 4YepB aKiB ocTaHHiX 4-ox BumiB (EI — 41,89 %,
I — 20,945,8 ex3.) — moMmOpuruan Buny E. rosea Oyiau BUTbBHUMH BiJl METaCTPOHTIIIHO3HUX JTUIHHOK.
OTxe, pe3ynbTaTH HaBEICHUX JOCITIKCHD JIEII0 KOPETYIOTh JIaHi 100 €Mi300TONIOTii MeTaCTPOHTi-
JILO3HOT 1HBa3ii B TOCIIIKYBaHUX 30HaX.

Icayroui 10 1MBOTO JTiTEpaTypHi aHi HE MICTHIM JOCTaTHROI iH(opMaIlii mMpo piBeHb 3apaKCHHS
JOIIIOBUX 4epB’siKiB pizHUX BUAIB Y [lomicci i JlicocTtenmy YkpaiHu MeTacTpOHTIILO3HUMH JTUIHHKAMHU
Ta PO IWHAMIKY PiBHS I[LOT'0 MTOKa3HUKA 3aJICKHO BiJl MiCIlsl 300py UepB’SKiB Ta CE30HY POKY.

3a Moka3HUKaMH PIiBHS 3apa)KCHHS JTFOMOPUIINT JIMYUHKAMH METACTPOHTLI MPOBIIHY POJIb B CIli-
300TOJIOTIi METAaCTPOHTIILO3HOI 1HBa3ii y MOJMICHKiM 1 JicOoCTEmOBiH 30HaX YKpaiHM BimirparoTh
yepB’siku Buny E. foetida (EI — 56,15 %, 11 — 25,3+4,8 ex3. nmuumHOK). [lpyre Micre 3aiiMaioTh
B. tenuis (E1 — 42,21 %, 11 — 13,74£2,0 ex3. nuuuHok). Crig BiIMITUTH BiTHOCHO BUCOKY Il sromOpu-
uup Buny A. caliginosa — 26,3+9,2 ex3. muuunok (npu EI — 26,23 %).

binem iHGOpPMAaTHBHOIO BHSABIIACH NHQEpEHITiioBaHA OIlIHKA PIBHSA 3apaKCHHS JTUIYUHKAMHU
METACTPOHT I TIOMOPHUIIH 3aJIC)KHO Bia Miciig 300py ocTaHHIX. BoHa 103BoJIMIa BCTAHOBHTH, IO
pPOJIb OKPEMHX BHUJIB JTIOMOPUIU, SIK TPOMIKHHX JKHBUTEIIB METACTPOHTLI, 3aJICKHUTh BiJl CUCTE-
MH yTPUMaHHS CBUHEH, BUKOPUCTAHHS MMACOBUII T4 BUTYJIbHUX MaWJaH4YUKiB. Taki BUCHOBKH MH
3poOmIK HAa OCHOBI TOTO, IO, K 1 JOCHIAHWKAMH B 1HIMHUX 30HaX [2, 3], HaMu OyB KOHCTaHTOBA-
HHUI HEOJHAKOBHH PiBEHBb YpakKE€HHS METACTPOHTLILO3HUMH JIMUMHKAMHU JTOIIOBUX YEPB’ SIKIB pi3-
HUX BHUJIB 3aJIEKHO BiJ] MicIs iX 300py. Bummii piBeHb 3apakeHHS BiAMITHIINA Y JTIOMOPUITU], 110
Memkanu y ceuHapaukax (EI — 62,59 %, 1l — 22,3+2 4 ex3. nuuunok). [Ipu 11bomy O0ynio BCTaHOB-
JICHO, 10 13 310paHuX y TBAPUHHUIBKUX MPUMIMICHHSX HANHOIIBIT iHBA30BAaHUMH OYJIM YePB’ IKU
Buny E. foetida (EI — 70,34 %, 11 — 28,3+2,8 ek3. TMYNHOK), a 13 macoBuml — A. caliginosa (EI —
72,0 %, 11 — 48,4%5,9 ex3. THYNHOK).

PesynbraTi BH3HAUYCHHS €KCTCHCUBHOCTI Ta IHTGHCUBHOCTI iHBa3ii JOIIOBUX YepPB’ KB JTUYUHKA-
MH METaCTPOHT1J i3 KBITHS A0 BEpECHs, HMOBIPHO, CBITUMIN PO HEBUPAKEHICTD TUHAMIKH PIBHS ITHX
TTOKa3HUKIB Y TEIUTHH TTePioT POKY.

BucnoBku. 1. PiBens El nnunHKaMu METacTpOHTUT JOMIOBUX YEPB’SIKiB y TOCIOAAPCTBAX 3 BUPO-
OHMIITBA CBHHUHH, HEOJATONOIYYHHX I[OJI0 METACTPOHTIILO3Y, B CEPeIHHOMY CTaHOBUTH 41,89 %, a
IT — 20,9+5,8 ek3. Haii0inbie iHBa30BaHi TMYNHKAMU METACTPOHTLI YepPB’ IKH, 1[0 MEIIKAIOTh i JIe-
pPEeB’SHOIO MMiJIOTO0I0 CBHHAPHUKIB Ta B ii miinmHax (EI — 62,59 %, 11 — 22,3+2 4 ex3.). PiBens 3apa-
YKEHHSI METaCTPOHT1TFO3HUMH JIMYHHKAMHY JIFOMOPHUITH CTAHOBUTH Y CEPETHHOMY: Ha macoBumiax EI —
33,75 %, II — 40,7+13,4 ek3., Ha BurynbpHux Mainanuukax EI — 29,93 %, 11 — 19,7+2,9 ex3., Ha Tepu-
topii ceuHOepM El — 26,87 %, 11 — 14,0+£2,2 exs.

2. IIpoMI>XHUMH KUBHUTEIISIMH METACTPOHTIJ y TIOJICHKIH 1 JTiCOCTEIOBIH 30HaX YKpaiHH € TOIIOBI
yepB’sku poawau Lumbricidae 4-ox BuniB: E. foetida, B. tenuis, A. caliginosa i L. rubellus. Pons mio-
MOpHUIIM] Y TOUIMPEHHI 30yJHUKIB METAaCTPOHTIJILO3Y 3aJIC)KHUTh BiJ 1X BHUIOBOI HaJIE)KHOCTI (HanOi-
JIBIIE YpakeHI METACTPOHTIIHO3HUMH JIUYMHKAMHU YepB’ sk BUuAy E. foetida) Ta miclis MEIIKaHHS: Ha
cBUHO(epMax HAaWBHUIUN PIBEHHb 1HBa3yBaHHS JIMYMHKAMH METACTPOHTLI y 4epB’siKiB BUIY E. foetida
(EI - 39,38-70,34 %, I — 17,7+4,6-28,3+2,8 ek3.), a Ha aCOBUINAX — y YepB’ sAKiB BUAY A. caliginosa
(EI-72,0 %, 11 — 48,4+5,9 ek3.).
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H3yyenue 1oMOpHIUA — IPOMEKYTOYHBIX Xa351eB METACTPOHI MJI

A. A. Autunos, B. I1. 'onuapenko, T. U. Baxyp

ITpuBeneHs! naHHBIE 00 YKCTEHCUBHOCTH M MHTEHCHBHOCTU MHBA3UM JOXKAEBBIX 4YepBeil TMUMHKAMU METACTPOHTHUI B
XO34HCTBaxX IO MPOM3BOACTBY cBUHMHBI 30H [lonmecks u Jlecoctenmn YkpauHBI, HEOIAromoOJyYHBIX 110 METaCTPOHTHIIESY.
VYcraHoBI€HO, YTO HaUOOJBIINE TTOKA3aTEIN IKCTEHCUBHOCTH M MHTEHCUBHOCTH MHBAa3MM JIMYMHKAMH METACTPOHTHI XapaK-
TEpHBI JUIsl YePBSIKOB, KOTOPBIE OOUTAIOT IO IEPEBSIHHBIM II0JIOM CBUHAPHUKOB H B €ro mieisix. M3ydeHo BHIOBOI cocTaB n
CTENEHb MOPAXKEHHs JOKACBBIX YepBel pa3HbIX BUIOB — Kak Ha CBHHO(epMax, Tak M Ha macTonmax. OGHapyx eHo, 9TO HaH-
Gostee pacpoCTpaHEHHBIMU IPOMEXYTOUHBIMI X0351€BaMU IUTATEJIIMA METACTPOHTIII B ITOJIECCKOH M JIECOCTEIIOBOM 30HaX
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VYkpauHbI SBISIIOTCS JOXKIEBBIE YepBH ceMeiicTBa Lumbricidae: Eisenia foetida, Bimastus tenuis, Allolobophora caliginosa u
Lumbricus rubellus.

KnroueBble ciioBa: TIOMOPHITHIBI, METAaCTPOHTHIIE3, MPOMEXKYTOUHBIH XO35UH, SKCTCHCHBHOCTb WHBA3UH, WHTCHCHB-
HOCTh WHBa3uH, Eisenia foetida, Eisenia rosea, Allolobophora caliginosa, Bimastus tenuis, Lumbricus rubellus, Lumbricus
terrestris.

Study of lyumbritsyd — intermediate hosts of metastronhils

A. Antipov, V. Honcharenko, T. Bakhur

This article presents data about the extensity and intensity of infestation earthworms by larvae of metastronhils at
farms, producing pork, on Polissya and Lisostep zones of Ukraine, which are disadvantaged about metastronhilosis.
It was studied the species composition and degree of damage of earthworms of various kinds — both on pig farms and
pastures.

As we know from literary sources, metastronhilosis infestation is widely spread at pig farms in Ukraine. Economic loss-
es from infestations consist of animal deaths, pork shortfall due to stunted growth of young, weight loss of adult pigs (for 25—
33 %). The death of animals in disadvantaged farms ranges from 8-30 till 100 %.

The development process of metastronhilosis pathogens involving intermediate hosts — various species of earthworms.
Authors published data from Belarus, Lithuania, Latvia, the Russian Federation and Azerbaijan were analyzed. They talk
about a significant degree of infestation by metastronhils’ larvae in earthworms of different species.

The study was conducted in five farms, which are producing pork, disadvantaged about metastronhilosis, in Zhytomyr,
Chernihiv and Kyiv regions. Lyumbrytsyds’ collection was performed by the method of I.I. Malevich from soil, manure and
organic residues of pig farms, pig farms’ areas, fields and pastures. With each piece was selected from 95 till 240 worms — in
general 2970 specimens (22 samples). The generic and species belonging of lyumbrytsyds we determined by microscopic
studies.

For determination of seasonal dynamics of earthworms’ extensity of infestation by metastronhil larvae, we, from April to
September, monthly collected and examined 550 earthworms. During the period of research we studied 3300 specimens. For
determination of intensity of infestation we mounted the esophagus, crop and gizzard of earthworms, pressed between com-
pressorium glasses. If metastronhils were found, they were counted.

In the pig farms which have been investigated, at Polissya and Lisostep zones of Ukraine, in soil, manure, organic debris
of pig farms, pig farms’ area, fields and pastures, we found earthworms by family Lumbricidae of five species:
Allolobophora caliginosa, Bimastus tenuis, Eisenia foetida, Eisenia rosea and Lumbricus rubellus.

Metastronhil larvae found in 1244 lyumbrytsyd of 2.970 specimens, which were collected from these locations.
Thus, the extensity of invasion was 41.89 % with the intensity of infestation 20.9+5.8 specimens. Worms infested re-
lated to 4 species.

It is important to note that it was a relatively high intensity of infestation lyumbrytsyds species Allolobophora caliginosa
— 26.34£9.2 specimens larvae (with extensity of infestation 26.23 %). Extensity of Bimastus tenuis’ invasion was 42.21 %
with the intensity of infestation 13.7+2.0 specimens.

Worms Eisenia foetida were infested by metastronhils’larvae with extensity 56.15 % and intensity of infestation
25.3+4.8 specimens. In Lumbricus rubellus’ individuals found larvae of pathogens with extensity of infestation 23.45 %, with
the intensity of infestation 14.9+5.6 specimens. Researched lyumbrytsyds of Eisenia rosea species were free from metas-
tronhils’ larvae.

Most at all maggots had infested by metastronhils were worms which are living under in wooden floor and in it’s slit
(extensity of invasion — 62.59 % with intensity of infestation 22.3+2.4 specimens).

Middle level of contamination on pastures was 33.75 % with the intensity of infestation 40.7+13.4 specimens, on de-
tachments for walking the extensity of invasion — 29.93 % with the intensity of infestation 19.7+2.9 specimens, at the pig
farms territory — extensity of invasion 26.87 % with the intensity of infestation 14.0+£2.2 specimens.

We also noted the different levels of destruction by metastronhils’ larvae of earthworms different species, depending on
place of their collection. Higher levels of infection noted in lyumbrytsyds, which lived in a pigsty (extensity of invasion —
62.59 % with the intensity of infestation 22.3+2.4 larvae’ specimens).

The most infested were worms of species Eisenia foetida (extensity of invasion — 70.34 % with the intensity of infesta-
tion 28.3+2.8 larvae’ specimens) and from pasture — Allolobophora caliginosa (extensity of invasion — 72.0 % with the inten-
sity of infestation 48.4+5.9 larvae’ specimens).

In conclusion, we have to say, that results of determining of extensity and intensity of infestation earthworms by metas-
tronhils’ larvae from April till September showed unexpressed dynamics of these indicators in the warm season. The differ-
ence in the level of contamination of earthworms by metastronhils’ larvae in different months of studies was not statistically
significant (p>0.05).

For small rise extensity and intensity of infestation in September could, in our view, provide that in the warm season
there is some accumulation of metastronhils’ larvae in the earthworms’ body.

So, as a result of investigations established that the biggest indices of metostronhils’ larvae’ extensity and intensity of in-
festation, are characteristic of worms, which are living under the wooden floor and pig farms in its crevices. We revealed that
the most common intermediate hosts of metastronhils in Polissya and Lisostep zones of Ukraine are earthworms from Lum-
bricidae tamily: Eisenia foetida, Bimastus tenuis, Allolobophora caliginosa and Lumbricus rubellus.

Key words: lyumbritsydes, metastronhilosis, intermediate hosts, extensity of infestation, intensity of infestation, Eisenia
foetida, Eisenia rosea, Allolobophora caliginosa, Bimastus tenuis, Lumbricus rubellus, Lumbricus terrestris.

Haoitiwna 10.10.2016 p.
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CYTOLOGICAL CHARACTERIZATION OF THIMUS IN RABBITS
IMMUNIZED WITH A LIVE VACCINE AGAINST MYXOMATOSIS
FROM STRAIN B-82 IN COMBINATION WITH

AN IMMUNOMODULATOR - RIBOTAN

BuBueHi UTONOTIUHI 3MiHH B IEHTPAIFHOMY OpraHi IMyHHOI CHCTEMH — TUMYCI Y KPOJIiB B HOpMI Ta B HOCTBaKIMHAJIb-
HUI TIepio, 3a SKOTO MPOXOAATh XBWICHOAIOHI KOJMBAHHS BiTHOCHOT KIJIBKOCTI (harouuTiB, CEPEAHIX JTiM(MOUUTIB Ta aHTH-
TiNOMPOAYKYIOUHX KIiTHH. IX MakcuMyM Tipurafac Ha 12-# JieHpb Ticns BakuMHAILIT KPOJiB BiJl MiKCOMaTO3y KOMEpUiiiHOIO
BaKIMHOIO CAMOCTIHHO Ta B CIIOJYy4YeHHI 3 IMyHOMOIYJIATOpOM — Prbotan. Mix BiTHOCHOIO KiNbKicTIO B-miMboruris i mia-
3MaTHYHHUX KJITHH BiMiuajach BUPaKeHa KOPEIATHBHA 3aJIKHICTh, 10 BKa3ye Ha BUCOKY IMYHOJIOTIYHY aKTHBHICTb, Lieii
e(eKT 0CATaeThCs 3aB/SAKU NPABUIBHOMY Mif00OPY IMYHOJIONI4HOTO MOAYJIATOPA, OCKUIBKH TBAPUHH 3 HU3bKMMHU HOKAa3HH-
KaMM iIMyHOKOMIIETCHTHHX KJIITHH HE 3aBX/H AAI0Th a[JeKBaTHY IMYHOJIOT1YHY BiANOBI/Ib Ha SKICHUH BaKI[MHHUI aHTUTCH.

Kawuosi cioBa: kpoui, Bakiaa, Pu6oran, Tumyc, ¢harouutu, cepenHi J1iM(OIHUTH, TIIa3MOIUTH.

Statement of the problem, analysis of recent researches and publications. Thymus belongs to
the central organs of the immune system, in which the lymphocytopoiesis, maturation and differentia-
tion of T-lymphocytes. Without this body can not get full immune response to the vaccine antigen,
especially a newborn organism, which is necessary to make a plurality of protection against infectious
agents, including antiviral. Thymus multifunctional body, which controls the proliferation, differentia-
tion, selection and final maturation of T-lymphocytes; producing thymic hormones, which then influ-
ence the function of T lymphocytes [1, 2, 3, 5, 6, 7, 8].

In his work, besides T lymphocytes, we examined the number of members of other immune cells,
such as phagocytes and plasma cells, as these cells are not counted in the scientific development of
recent years, as members of the immune response to the vaccine antigen.

To study the composition of the thymus cytological rabbits immunized with a live vaccine against
myxomatosis from strain B-82 in conjunction with immunomodulator — Ribotan.

Materials and methods of research. The studies were performed on 20 rabbits. For inoculation
using a virus vaccine from the strain B-82 against myxomatosis Sumy biofactory. The rabbits were
divided into 3 groups. The first (n=5) control. Animals of the second group (n=7) vaccine adminis-
tered intramuscularly at 1.0 ml thigh area, at the age of 1.5 months. Rabbits of third group (n=8), at the
same age spent vaccination combined with immunomodulator — Ribotan at a dose of 1.0 ml. The rab-
bits were sacrificed by exsanguination through the jugular vein without anesthesia on the 6th, 9th and
12th day after vaccination. For cytological studies of thymus, produced smears — imprints and painted
them Romanovsky — Himze. In parallel with smears — imprints studied histological sections. In five
different areas, surrounded by a field of view in each smear, counted 2.5 thousand. And determined
the percentage of cells: phagocytes, blast cells, medium and small lymphocytes, plasma cells, eozyno-
and basophils. Given the complexity of determining transitional forms lymphoblasts, lymphocytes
prolymphocytes and large we took them blast. Statistical processing of data was performed according
to the method of Strelkov R.B. [4], and the difference between groups of indicators measured as a per-
centage. The results were compared with those obtained after vaccination to control, after immuniza-
tion with the complex ribotan — to indicators after vaccination.

The research results and their discussion. Table and Figure 1 shows that on the 6th day after
vaccination rate of phagocytes slightly higher relative to controls, and using ribotan increased by 25 %
(R<0.05) and is 0.80 %=+0.13. on the 9 th and 12 th days after vaccination in relation to the control and
use of immunomodulator growth trend was observed (R<0,01) to the percentage of phagocytes cells
and reached its maximum after 12 days — 3.15 %=0,3.

© Volosyanko O., Popova I., 2016.
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Table — Some indicators of cytological composition of the thymus in the normal state and after immunization
of rabbits

Cells

Group

animals Phagocytes, % Medium lymphocytes, % Plasmocytes, %

6-thday | 9-thday | 12-thday | 6-thday 9-thday | 12-thday | 6-thday 9-th day 12-th day

Control | 0,44+0,11 | 0,44+0,11 | 0,44+0,11 | 6,80+0,72 | 6,80+0,72 | 6,80+0,72 | 0,32+0,08 | 0,32+0,08 | 0,32+0,08

Vaccine | 0,60+0,09 | 1,24+0,19 | 1,55+0,23 | 6,88+0,26 | 7,88+0,56 | 9,85+0,7 | 0,24+0,08 | 0,28+0,11 | 0,35+0,13

Vaccine

0,80+0,13 | 2,52+0,24 | 3,15+0,3 | 6,16£0,42 | 4,16+£0,32 | 5,204 | 0,32+0,09 | 0,36+0,08 | 0,45+0,1
+ rybotan

W Contro

W Vaccine

VR

6-th day 9-th day 12-thday

Figure 1. The content of phagocytes in the thymus rabbits (%).

Indicators regarding medium lymphocytes somewhat contradictory. Figure 2 shows that the vac-
cination at the 6th, 9th and 12th days of average percentage of lymphocytes increased to 30-36 %
(R<0,01) — 9.85 %=+0.7, using a ribotan contrary decreased by 47.2% (R<0,01) and reached 5.2%=0.4.

12

W Control
W Vaccine

mYV+R

6-th day S-th day 12-th cay

Figure 2. The content of medium lymphocytes in the thymus rabbits (%).
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In the initial stages of immunization (Figure 3) after 6 and 9 days there was a decline in the rela-
tive amount of plasma. When using the vaccine ribotan on Day 6 percent plasma cells increased by
25 %, on the 9th and 12th day — by 22.2 % and amounted to 0.45 %=0.1.

0,5

0,45

0,45

0,4

i

0,35

0,3

W Control
0,25

W Vaccine

B V4R

6-th day 9-th day 12-th day

Figure 3. The content of plasma cells in the thymus rabbits (%).

Along with cytological changes we observed histomorphological in the thymus. The size of the thymus
increases from the 6th day after vaccination and its maximum size reaches three months after revaccination.
Starting from the 6th day after vaccination capsule, parenchyma, perivascular connective tissue in a state of
serous edema, which is reinforced on the 9th day of vaccination becomes less pronounced on the 6th day
after revaccination with immunomodulator. Three months after revaccination using rybotanu expressed
involution turns mizhdolkovoyi connective tissue, which subsequently replaced by fatty tissue. In the cor-
tex appeared large cells with eosinophilic cytoplasmic staining decreased number of capillaries. Six months
after revaccination complex medulla of the thymus is replaced by fatty tissue. On the 9th day after vaccina-
tion the number of thymic cells (Hassalya) increases and reaches a maximum on the 6th day after revac-
cination with rybotanom (6—7). Six months after revaccination is undergoing profound degenerative chang-
es of epitelia epitelioretykutsytiv and thymic cells, they destroyed the central cell in the cytoplasm which
there are grains.

Conclusions. 1. All study days during vaccination were recorded using rybotan trend of constant
phagocytes growth rate.

2. Between the relative number of medium lymphocytes and plasma cells was observed expressed
correlative dependence, indicating a high immunological activity.

3. Cytological changes in the thymus in the post-vaccination period accompanied wavy variations
in the relative amount of phagocytes, lymphocytes and medium anytilproducing cells. They account
for up to 12 days after vaccination with ribotan.

4. The initial stages imunomorfohenez in rabbits after immunization with a vaccine against myx-
omatosis strain B-82 accompanied by edema, hyperemia, enhancement of proliferation and cell trans-
formation thymus. After vaccination, using revaccination of ribotan reduced signs of inflammation and
cell proliferation and transformation increasing.
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IuTonornyeckas XapaKTepuCTHKA THMYCA Y KPOJIMKOB, HMMYHH3HPOBAHHBIX JKHBON BaKIMHOIi MPOTHB MHKCO-
MaTto3a u3 mramma B-82 B coyerannn ¢ nMMyHoMoayasaTopoM — PuGoran

E. B. Bojgocsinko, U. M. IlonoBa

N3ydeHsl IUTONOrHMYECKHE U3MEHEHHUSI B IIEHTPATbHOM OPraHe MMMYHHOI CHCTEMBI — THMYCE Y KPOJIHKOB B HOpPME U B
MIOCTBAKIMHAJBHBIN MEPHOJl, B KOTOPHII IPOXOIAT BOJHOOOpa3HBIC KOJEOaHUS OTHOCHUTENHHOTO KOJIMYECTBa (haroIuTos,
CpefHUX IUM(OIUTOB M aHTHTETIPOLYIIUPYIONIUX KIeTOK. VX MakCUMyM IPUXOAUTCS Ha 12-# KeHb Hocie BaKIUHAIIMN KPO-
JIMKOB NTPOTUB MUKCOMAaTO3a KOMMEPYECKOH BAaKIIMHON CaMOCTOSTEIBHO U B KOMIUIEKCE ¢ IMMYHOMOAYIATOPOM — PrboTaH.
Mex/ly OTHOCHUTENBHBIM KOJMIECTBOM B-ITMM(OIHUTOB U MIIa3MaTHYECKUX KJICTOK OTMedalach BEIpayKeHHAsT KOPPEISITUBHASL
3aBHCHUMOCTbB, KOTOpasl yKa3bIBaeT HA BEICOKYIO IMMYHOJIOTHYECKYIO aKTHBHOCTE, 9TOT ekt nocruraercs 6iaronaps mpa-
BUJIBHOMY 1OJ00PY MMMYHOJIOTHYECKOTO MOJIYJIITOPA, MOCKOIBKY KHBOTHBIE C HU3KMMH MOKa3aTeNIMH HMMYHOKOMIIETEH-
THBIX KJIETOK HE BCETJa AAl0T aJIeKBaTHbIH MIMMYHOJIOTHUECKUI OTBET Ha KAUeCTBEHHBIN BAKI[MHHBIM aHTHI€H.

KiroueBble cj10Ba: KpOJIMKy, BakuuHa, Pubotan, TuMyc, Gparomutel, cperHue JUMQOLUTHI, TIIa3MOLUTHIL.

Cytological characterization of thimus in rabbits immunized with alive vaccine against myxomatosis from strain
B-82 in combination with an immunomodulator — Ribotan

0. Volosyanko, I. Popova

The paper studied the cytological changes in the central organ of the immune system — thymus in normal rabbits and
post-vaccination period in which vibrations are undulating relative amount of phagocytes, lymphocytes and medium any-
tilproducing cells. They account for up to 12 days after vaccination of rabbits against myxomatosis commercial vaccine alone
and combined with immunomodulator — Ribotan. Between the relative number of B-lymphocytes and plasma cells was ob-
served expressed correlative dependence, indicating a high immunological activity, this effect is achieved through proper
selection of immune modulator because animals with low levels of immune cells do not always give an adequate immune
response to a vaccine antigen quality.

Key words: rabbits, the vaccine, Ribotan, thymus, phagocytes, medium lymphocytes, plasma cells.
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MOP®OJIOI'TYHI 3MIHA BHY TPIIIHIX OPI'AHIB TOBCTOJIOBUKIB
SAK JIATHOCTUYHUIA KPUTEPIA IX 3ATUBEJII

JocnimkeHo npudrHY 3arudenti ToBCTON00HKIB, BUpoIeHnX y cTaBKy OI" «['oHIIaH» Ta ypaskeHiCTb kuBO1 puOH mapa-
3utamu. [IpoaHanizoBaHO €KCTEHCHBHICTh Ta IHTEHCHUBHICTD iHBa3il TOBCTOMIOOMKIB MiCiIs 3UMIBII, BU3HAYCHO SIKICTh BOJH Y
BOJIOMMI, TPOBEACHO MATOJIOr0-aHATOMIYHI Ta TiCTONOTIUHI HOCHIHKeHHs 3aru6101 pubu.

BusiBneHo ypakeHicT pub cuHeprasmwiocamu (paxomoniOHi) Ta aumiaocroMamu (Tpemaroam). I'ictomoriunum mocii-
JOKCHHSIM BCTAHOBJICHO MATOJIOTIYHI 3MiHH B CEJIE3iHIl, HUPKAX Ta MEYiHIIi, IO CBIAYUTH PO TPUBAJIC HAIXOIKCHHS TOKCH-
YHUX PEYOBUH B OPTaHi3M pHOH, SIKi 3HAXOMMIHCS Y BoAi. Lle maTBepmKeHo OpraHoIeHTHIHIME Ta (i3UKO-XIMIYHUMH J0C-
JIDKCHHSIMH BOJTH, 32 SIKUMU BHSIBJICHO ITIABHIICHHS 11 KOJILOPOBOCTI, JTY>)KHOCTI Ta 301IBIICHHS BMICTY XJIOPHIIB.

Kawuosi cioBa: puba, TOBCTONOONKH, CHHEPTa3HiIb03, TUILIOCTOMO3, IHTEHCHBHICTD iHBa3il, €KCTCHCUBHICTh 1HBa3ii,
[aTOJIOr0-aHATOMIYHHUI PO3THH, TiCTONOTIUHE JOCITIPKSHHSI, BOJA, XIMIUYHHI CKIIaj, MedyiHKa, cele3iHKa, HUPKH.

© Makmine B. L., amuenko L. B., 2016.
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IMocTanoBka mpodJjemu. OgHUM 13 MEPCICKTUBHUX HAMPIMIB arpoIrpoaoBOILIOTO 3abe3Iie-
YEHHS HACeJIeHHs YKpaiHu € puOHUINTBO. Puba Ta puOHI NPOIYKTH € JDKEPEIOM MOBHOIIHHOTO
Oinmka, HEOOXITHOTO 1T HOPMAJIBHOTO PO3BUTKY JIIOJICHBKOTO OPraHi3My, OCKITBKM MICTUTh HE3a-
MIiHHI aMiHOKHCJIOTHM Taki SIK TpuntodaH, apriHiH, METIOHIH Ta iH., SKi BIJCYTHI B POCIHMHHHUX
npoaykTax. [lo iX ckiamy Takox BXOISTH XKUPU, MAKPO- Ta MIKPOEIEMEHTH, BiTaMiHHU, 5Kl JIETKO
3aCBOIOIOTHCS OPraHi3MOM JIOAWHU. BpaxoByrouw Te, Mo M'scO puOM MICTUTh 3HAYHO MEHILE
CIIOYIHOT TKAaHWHU TIOPIBHSHO 3 M SICOM IHIMUX TBapHH, Ii¢ 3abe3medye Kpaiie Horo meperpas-
JIIOBJIaHHA 1 3aCBOIOBaHHA [1].

Hespaxkatoun Ha 11e, B YKpaiHi HaJAXO/PKCHHS JI0 PaIliOHy JIOJAHMHA PUOU HEOCTATHE. 30KpeMa,
SIKITIO 32 MDKHAPOJHUMH HOPMaMH IS JIIOJICHKOTO OpraHi3My HeoOxigHo 6iu3bpko 19-20 kximorpamis
Ha pik puOM Ta pUOOMPOMYKTIB, TO MEPECIIHNNA yKpaiHels crokuBap jwmre 15,1 xr B 2010 pori, Ta
9,9 xr B 2015 pori [1, 2, 3].

Crnin 3ayBaXUTH, IO OCTAaHHIM YacOM CTaBKOBE PUOHUIITBO HAOyBa€ CTPIMKOIO PO3BUTKY.
IIpoTe, cydacHi (GopMH BeECHHS CTABKOBOrO PHOHMIITBA Mepea0avaroTh YIIIbHEH] TOCAIKH pUd y
CTaBKH, 1[0 3yMOBJIIOE TICHUN KOHTaKT BUPOLIyBAaHUX PUO, a 3BIJICH i CHPUSATIMBI YMOBU IS TIO-
IUPEHHS pi3HUX XBopoO. CTaBKOBI puOM CXMIIBbHI 10 iHBa3iHHUX 3aXBOPIOBaHb, OJHI 3 SIKUX HeOe-
3MEYHI I 370pOB’ ST caMuX puO, 1 MOKYTh CIPUIUHUTH 1X MacOBY 3aruoOeinsb, iHII — HeOe3meuHi
IUIs JTIONWHYW, TBApWH 1 NTaxiB, IO Xap4ymoTbCcs puOoro. [HBa3ifiHI XBOpOOW PI3KO 3HUKYIOTH
AKiCTh pUOHOI MPOAYKILii: XBOpi puOM BHUCHaXeHi, B 1X TKAHMHAX 3HIKYETHCS BMICT MOKHBHHX
pPEYOBHUH — KHUPiB, OIJKIB 1 BYIJIEBOIB, BiTaMiHIB 1 MiKpoeleMeHTIB. [HBa3iiHI XBOpOOH MPOXO-
IATHh Ha TJ1 Pi3KO BUPAXKCHUX KIIHIYHUX CHMIITOMIB, II€ TOTiPIITy€E TOBApHUHN BUTIIA pHOHOI MpoO-
nykimii. YpaxkeHa puba BHACTIJOK HU3BKUX TOBAPHHUX 1 CMaKOBHX SKOCTECH BUKOPHUCTOBYETHCS B
Ky monsMm i TBapuHaM 3 OOMEXKCHHSIMH a0 MiJIa€ThCs CHEIiaJbHOMY 3HEIIKOJDKEeHHI0. [Ipu
IFOMY BiIOYBa€ThCS 3HMKEHHS COPTHOCTI Ta SKOCTI MPOIYKIlii, BUOpaKyBaHHS OKPEMHUX ITapTii,
3a00poHa Ha peajizamito cBixoi pudu [4].

OTxe, HAJICKHUI PO3BUTOK CTABKOBOTO PUOHMIITBA HEMOXUIMBHN 0€3 JAOTPUMAHHS KOMILIEKCY
PUOHUITLKHX, METIOPATUBHUX 1 OCOOIMBO BETEPHHAPHO-CAHITAPHUX 3aXO/IiB, Bi/I SKUX O€3M0ocepeaIHbo
3QJIC)KUTH €II300THYHE 0JIArOTOIydds MO0 XBOpoO pud pi3HOi eTiomorii [5].

AHaJji3 ocTaHHiX gocaigxedb i myOmikaniii. AHami3 JiTepaTypHHX JpKepes 3aCBiAYUB, IO MPO-
Oyiemi 6€3MEYHOT0 BHPOITYBAHHS CTaBKOBO1 pHOW MPUAUISIETHCS 06araTo yBaru BITYN3HIHAMH Ta 3apy-
ODKHIMH HAyKOBIIIMH. 30KpeMa OUTBIINICTD 13 HUX OJHOCTAWHI B IyMIIi PO TE, IO IMOPYIICHHS YMOB
YTpUMaHHS, TOZIBIII € HEraTUBHUMH (PaKTopamHu, SIKi 3HIKYIOTb NPUPICT puOH, BOAHOYAC MOXYTh
CIPUYMHIOBATH Pi3HOMAaHITHI XBOPOOHM SIK iH(EKILiiHi, iHBa3iiHUi, He3apa3HUl TaK 1 OTPY€EHHs], IO B
CBOIO Yepry MPU3BOAMTH 0 3HIKEHHSI Macu prOW, TOBApPHOTO BUTIISIY, a OTXKe 0 BUOpaKyBaHHA Ta
MacoBoi 3aru0eri, 3aBJar04y 3HAYHUX €KOHOMIYHHUX 30UTKIB [6—7].

Hocnimxenasmu Mukutioka [1.B. Ta Skybuak O.M. noBeneHo, 1m0 JOTPUMaHHS HAIEKHOTO eIli-
300THYHOTO OJIaromnoyiyqdsi B CTABKOBUX PHOHUIIEKUX TOCTIOIAPCTBAX MOXKE MIPUBOIUTH 10 301IBIIICH-
HA puOOIIpoIyKTUBHOCTI Ha 8—10 BimCOTKIB [8].

3HayHUX 30UTKIB 3a paXyHOK 3HIKCHHS TOBapHOI MacH, TOBApHOTO BUTJSAIY, 3aru0eni puou
3aBAAIOTh 1HBa3iiHI XBOpPOOMW pi3HOI eTioyorii, OKpiM TOro, 3a YpPaKeHHA NESKUMH Mapa3uTaMu
puba crae HEOE3MEYHOIO IS 30POB’ S JIOMIECH, OCKIIBLKU pruba 3a TaKuX XBOPOO € MPOMIKHHUM a
JIOMHA Ta pUOOITHI TBAPUHU OCHOBHHM Xa3sAiHOM (OmMicTOpXo3, qudiio00Tpio3, aHi3aKigo3 TO-
mo) [9-13].

OTxe, TUTAaHHAMH TIPODUTAKTHKN XBOpoO pud HEOOXIMHO 3aliMaTHCS YIIPOIOBXK BCHOTO MEPiOTy
BHPOIIYBaHHS PHOH, TTOYWHAIOYHN BiJ] HEPECTOBOI KOMITIaHIi a00 3aBe3eHHS pHOOTIOCaTKOBOTO MaTepi-
ay 710 3aBEpIICHHS BUPOIIYBaHHs TOBAPHOI pUOH, a MUTAaHHS MPOMIIAKTUKN OTPYEHb HEOOXiTHO BU-
piTyBaTH 3 MOMEHTY OOJIAIITYBAaHHS BOAOWMH ISl BUPOIITYBaHHS pHUOH.

MeTta aocaiIzKeHHsT — IPOBECTH Mapa3uTOJIOTIYHE JOCTIKEHHS Ta BU3HAYNTH IPUIHUHU 3aru0eni
TOBCTOJIOOMKIB, 10 BUpoLTyBanucs y ctaBky @I ‘‘T'onmman’ .

Marepiaa i meToqu mpocaimxkenHst. O0’€KTOM JTOCIIPKEHHS CIyryBajia BOJa i3 CTaBKa, J¢ BUPO-
nryBasia puly, 15 ToBcTonmoOukiB (10 cTpokarux Ta 5 O6immx) Macoro Bif 4 10 6 KT, Ta BHYTPIITHI Op-
TaHM BiJl HUX (TIEUiHKa, CeNe3iHKa, HUPKH).

OpraHonenTuyHe, NTapa3uTOJIOTIYHE, MATOJIOr0-aHATOMIYHE Ta TICTOJOTIYHE JTOCIiPKEHHS IMPOBO-
JIWJIA 3T1IHO 3 OIFOYMMUA METOIUKAMHU.
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OcHOBHi pe3yJbTaTH AocailkeHHs1. JloCTiDKEHHIO TiepeyBalia HapocTaroua 3arudeib TOBCTO-
700MKiB Macoro 4—10 Kr y BecHSHUI TIepiof] Micisl CXOMKEHHS KPUTH 3 BOAOHMH Ta CHIrYy 3 mouiB. [le-
pen 3arubesuto pruba 30upanacs y BEpIIMHI CTaBy Ha MIUJIKOBOIII, Y HEl 3HIKYBaJlacsl YyTIMBICTh 10
(hakTOpPiB 30BHIITHHEOTO CEPEIOBHUIIIA.

OpraHoeNTUYHNAM JOCIiIKEHHSAM BCTAHOBIICHO, 1110 TOBEPXHS TijIa puOH Maja XapakTepHe 3a0a-
pBIIeHHS 0e3 MeXaHIYHUX TOMIKOKEHb, PIBHOMIPHO MOKpPUTA CIIM30M, uepeBlie He 30inbmene. Maca
JOCTIIKYyBaHOT puOM KoJIHMBajacs B Mexkax Bix 4 10 6 kr 3a cepeanboi Baru 5008+£194,04 r. 3s0posi
KPHIIKU 100pe MPUKPUBAJIH 350pa, ki OyJid MOMIPHO MOKPHUTI CIIM30M 1 MajM YepBOHYyBaTe 3a0apB-
JICHHS XapaKTepHe JUIsl JAHOTO BUAY pHOH.

[Tapa3uToNOriuHuM JTOCTIIKEHHSIM BUSBICHO YpPaKeHHs 350ep pUOU Mapa3suTHUHUMHU PaKOMOi0-
HuMHU Sinergasilus lieni, B 04HMX 10JyKaX THUUHKU TpemaTo Diplostomum spathaceum (tabi. 1).

Tabnums 1 — Pe3yabTaT Napa3uToI0rivHOIO JOCTiIZKEHHS] TOBCT0/I00MKIB BUpoIIeHUX y cTaBKy ®I' «["oHman»

Ne n/nt Maca, r Ilapasut IT. INapazut IIT.

1 T-c 6000 Cuneprasuioc 4 D. spathaceum 53 8
S. lieni
2 T-c 4200 S. lieni 10 D. spathaceum 772 9
3 T-c 5600 S. lieni D. spathaceum 0/3 3
4 T-c 4500 S. lieni D. spathaceum 4/2 6
5 T-c 4000 S. lieni D. spathaceum 2/3 5
6 T-c 4250 S. lieni 8 D. spathaceum 4/5 9
7 T-c 5900 S. lieni 10 D. spathaceum 5/6 11
8 T-c 4200 S. lieni 5 D. spathaceum 4/4 8
9 T-c 5350 S. lieni 4 D. spathaceum 217 9
10 T-c 4200 S. lieni 8 D. spathaceum 1/5 6
11 T-6 5400 S. lieni 9 D. spathaceum 5/2 7
12 T-6 4900 S. lieni 7 D. spathaceum 4/6 10
13 T-6 6000 S. lieni 6 D. spathaceum 6/3 9
14 T-6 4800 S. lieni 10 D. spathaceum 1/5 6
15 T-6 5820 S. lieni 5 D. spathaceum 372 5
Minimym 4200 4 3
Maxkcumym 6000 10 11
Cp. 5008+194,04
ElL % 100 100
Cepenns LI ex3 6,8+0,59 7,4+0,57

ExcTeHcuBHICTh iHBa3ii TOBCTONOOUKIB 30y THUKaAMH CHHEPTa3Hibo3y Ta ITUILIOCTOMO3Y CTAaHOBH-
ma 100 %, npuuomy LI. cimeprazmmocamu konusanocs Big 4 mo 10 ex3. npu cepenniit I.I. 6,8+0,59
€K3. YPaKCHICTh JTUIMHKAMHU TUIIIIOCTOM KojuBajiacs Bim 3 g0 11 exzemiusipiB npu cepenniit LI —
7,4+0,57 ex3. Ha puOy.

[laTonmoro-aHATOMIYHOMY PO3THHY 3 IMOJAAJBIIAM TICTOJOTIYHUM JOCTI/DKEHHSIM OYJIO MiJIaHo
JKHUBY Ta CBIKOBMJIOBJICHI TpynH puOu. I1ix yac 30BHINIHBOIO JOCIIIKEHHS BCs pruda Majia MPUPOIHE
3a0apBIICHHS, TUJIO MIOKPHUTE JYCKOIO Ta MOMIPHOIO KUIBKICTIO Cjiu3y. ImaBHUKY 0€3 MEeXaHIYHUX ITOII-
KOJDKEHb TMPIISATAI0Th 10 Tila. POTOBa mopoKHUHA 3aKpUTa. 3S0pOBI KPUIIKKA MPUKPHUBAIOTH 350pa,
YyepeBle He miagyTe. ButikaHHs 3 IpUpOIHIX OTBOPIB BiACyTHI. 3s10pa Mayin 4YepBOHYyBaTe 3a0apBieH-
Hs1, IOMIPHO TIOKPHUTI CJIM30M, 3a PO3IaBJIIOBaHHS MaJbISIMK CIITEIiH 350ep He 3HIMABCS, 10 CBIAYH-
JI0 TpO CBiXicTh 3aru6ioi pubu. Ilig yac po3ThHy y OiNbIIOCTI pUO BUABISUIN 301IBLICHHS MEYiHKH,
sIka MaJja 3iB’sUTy KOHCHCTEHIIIIO, JIETKO po3puBaiacs i Maja sK 330BHIi Tak i Ha PO3pi3i HEOJHOTOHHE
3a0apBIICHHS BiJ CBITIIO-KOPUIHEBOTO JIO CIPO-KOPHYHEBOTO 1 MICIISIMH JI0 Ciporo. Y JABOX €K3EMILIS-
piB TediHka HaOyJia )KOBTYBaTHX BIATIHKIB, y I[UX K€ €K3EMILIAPIB 3JIeTKa KOBTOrO 3a0apBIICHHS Ha-
OyJIn TKAaHWHU 4epeBHOI cTiHKU. JKOBUHUI MiXyp Yy BCiX pu0 OyB 30inbiienuii (puc. 1) i MicTuB pinky
TEMHO-3€JICHOTO KOJbOPY KOBY.
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Puc. 1. 36inb1IeHHS :KOBYHOT0 Mixypa.

CernesiHKa y BCiX €K3eMIUIAPIB He 30UIbIICHA 3JIerka 3iB’su10i KOHCHUCTEHI], Ha Po3pi3i TEMHO-
YepBOHOTO KOJIbOpYy. HUpKH He 30iMblIeHI CBITIO-KOPUYHEBOTO KOJIBOPY, 3JIeTKa 31B’ 101 KOHCHCTEH-
uii. B mpoueci po3tuny Oyno BiniOpaHo ¢parMeHTH MEYiHKH, HUPOK Ta CENE3iHKU JAJIS MPOBEIACHHS
TiCTONOTIYHOTO JOCIiIKSHHSL.

Martepian ¢ikcyBanu B 10 % po3uuHi HEUTpaIbHOTO (hopMaTiHy, 3HEBOJHIOBAIH Y CITUPTaX 3pOC-
Taro4yoi KOHIICHTpaIIii i 3aKirodanu y renoinud. Lenoiguaosi 3pi3u ToBmuHOW 10-12 MrkM dapOyBa-
JIM TEMAaTOKCUJIIHOM 1 €03UHOM.

PesynpTaTti H0OCHIPKEHHS CENE31HKH MMOKa3aly, 10 il YepBOHA MyJbIIa IIOMIPHO KPOBOHAIIOBHEHA.
@domnikynu cene3iHku (JiM(aTHUHI BY3JIMKH) CIYCTOLIEHI BiA JiM(ONMTIB i 3HAYHO 3MEHILICHI, IO
BKa3y€ Ha PO3BUTOK iMyHOJedinmuTHOTO cTaHy. HaBkoyio meHTpansHOI apTepii TIiMGOIUTH PO3TaIIo-
BaHi B 3—4 psu (puc. 2)

Hupku Takox 3a3Hany 3HAYHUX CTPYKTYPHHUX 3MiH. 3HaYHA YaCTHHA HUPKOBHX KaHAIBIIB Migga-
Jach 3aMilIeHHIO MOJIOJUMH KITITHHAMH CIIOJIyYHOI TKaHUHH (Auy3HHH iHTEepCTenianbHuil HepHuT).

INepeBakHa OLTBIIICTE EMITENIONUTIB KAaHANBINB NIepeOyBae y CTaHi MyTHOTO HAOYXaHHS Ta 3ePHHUCTOT
JCTpodii. Y MpOCBIiTI KaHANBLIIB MICTUTHCSI HEBENIMKA KUIBKICTh OKCU(IIBHOT O1IKOBOT MacH (puc. 3).

Puc. 2. I'icTocTpyKTypa cesle3iHKH CTPOKATOT0 TOBCTOJI00MKA.
3abapBieHHs] TeMaTOKCHITIHOM 1 eo3uHoM 36. 10x20
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Puc. 3. I'icTocTpyKTypa HUPKH CTPOKATOr0 TOBCTOJI00MKA.
3abapBieHHs TeMaTOKCHITIHOM i eo3unoM. 36. 10x40

B mapenxiMi meuiHKM BHSBJICHO c1a0KO BHpa)KeHy 3acTiliHy TimepeMiio. Maibke Bci remaTouuTH
nepeOyBaroTh y CTaHi 3epHUCTOT TUCcTpodii pi3HOT IHTEHCUBHOCTI (puC. 4).

Puc. 4. I'icTocTpyKTypa ne4iHKM CTPOKATOI0 TOBCTOJI0O0UKA.
3abapBieHHs TeMaTOKCHITIHOM i eo3unoM. 36. 10x40

UYepes o3HaueHi MOPQOIOTiyHI 3MiHM BHYTPILIHIX OpraHiB IOCTiIXyBaHOi puOu HamMH OyIo Mpo-
BEJICHO T1IPOXiMIYHE JOCIIKEHHS BOJH 13 JAHOTO CTaBKa.

AHani3yrouu pe3ynbTaTi (i3HKO-XiMiYHOTO JOCIIPKEHHS BOAY HaBe/ICHI B TaOnwIN 2 CIIij] 3a3Ha-
YUTH, [0 OUTBIIICTh MOKA3HUKIB BOJM 3HAXOASATHCS B MEXKaX JOIMYCTUMHX HOPM, X04Ya KOJIPHICTH,
JYXHICTh Ta BMICT XJIOPHIIB IIEPEBUIITYBAIN BU3HA4YEHI HOpMH. [li[BUIIIEHHS HaBEJCHUX TTOKA3HUKIB
3a pe3yNbTaTaMH MEPLIOro AOCIiHKEHHS MOKHA MOSCHUTH MOXKJIMBUM HAJIXO/UKEHHSAM y CTaBOK Ila-
BOJKOBOI BOJIM 3 IIOJIIB.
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Tabmums 2 — Pe3yasTaTn AocTizKeHHs TigpoxiMiYHOro Ta 6aKTepiooriYHOro JOCaiAKeHHsI BOAM i3 cTaBKa

PI' «I"onman»

" Micue Biz6opy Boau
H/I'I Howasri Hopya namba | cepeauHa | BepIInHA cepeaHe
0 CTaBKY
1 |KonbopoBicTh, rpaj. KOJb. 15-20 55 50 55 53,3
2 EEI(I);?/II})/iTCHTiIZTb, Mr/am’ HerK%iAilgHiCTL 7.3 3,66 114 8,12
3 |(Po3uMHEHU KUCEHb, MI 02//:1M3 5-8 8,38 7,82 7,56 7,92
4 |Oxucmosanicts, Mr O/ Miro 2105‘_3206 3| i | ot064 | 12,09 11,28
5 |Byrnekucnora, mr CO,/n 10-20 H/B H/B 5,28 5,28
6 |JIyxHicTb, (MI.€KB) MOJIb m 1,8-2,0 6,0 6,0 6,2 6,06
7 |AxktuBHa peakuis, pH 7-9 8,9 8,6 8,3 8,6
8 |3arambHa XOpPCTKICTh B MOTB/M’ 0,9° i Bume 4,25 4,35 4,65 4,41
9 |Awmiak conboBuii, Mr HNs/1 0,5-1,0 0,19 0,13 0,24 0,18
10 |Hitputh, mr NO,/n 0,5-1,5 <0,002 <0,002 <0,016 <0,006
11 |Hitpatu, mr NOs/n 1-2 <0,25 <0,25 <0,25 <0,25
12 |®ocharu, mr P,Os/n 1,0-0,4 0,008 0,006 0,022 0,012
13 |3amizo 3aransue, mr Fe/n 1-2 0,15 0,19 0,47 0,27
14 | Xnopuau, mr Cl/n 5-10 15 12,5 11,5 13
15 |Cymsdaru, Mr SO,/n 20-30 28,66 25,48 26,72 26,95
16 |Cyxwuii 3anuIIoK, Mr/z[M3 390 418 443 417
17 |CipxoBoaens, mr H,S/n Crigu H/B H/B H/B H/B
19 [3anax ban 2-2 2-2 2-2 2-2
20 |Jarasetie NixpoGue ero mpi v 37 C-24 1o Cori 1620 | 1640 | 1650 1636,6
o [t oo st 0 | e o | w0 | o | o | o
2 ;gg/ic;f&nbﬂi kuikoBi 6axrepii (TKB), He Gibime His 50 3 3 3 3
23 |Enrepokoku, KYO/em® Bincyrhi BIZICYTHI | BifICyTHI | BigCyTHI BiZICyTHI

3a BH3HAYCHHS 3arajbHOr0 MIKpOOHOTO 3a0pyIHEHHS BOAM KIUIBKICTh OCTaHHIX Jocsrajia
1636,6 KYO/cm™ BmicT GakTepiii Ipynu KMIIKOBOI IIaTHYKU KOJTHBABCSA B CEPEIHBOMY B KiIbKOCTI
92,6 KYO/cem®. TepmocTabinbhi kumkoi Gakrepii 6ymu B Mexax 3 KYO/cm’. EHTepokokiB He
BUSIBJICHO.

BucnoBku. B pe3ynpTaTi IpoBeaeHNX TOCHTIHKEHb BecTaHOBIeHO: 1. JlocmimKyBaHi TOBCTOTOONKHI
Ooymu Ha 100 % 3apakeHUMH TapasUTHUYHUMH pakonomiOHuMu S. lieni Ta JTUYMHKAMH TpPEMaTO.
D. spathaceum npu cepenniit LI. 6,8+0,59 Ta 7,4+0,57 napasura Ha puly. 2. [icTomoriune moci-
JDKEHHsI BKa3ye Ha TpUBAJly IHTOKCHKAL[F0 pUOM TOKCHUYHUMM PEYOBHHAMU B HEBEJIMKUX KOHLEHTpa-
LisX, sIKI MOTPAIUISIIM Yy BOJOWMY 13 CTIYHUMHM BOJAMH 3 MOJIB TPUBAIMN TEPMiH, IO 3yMOBHIIO iMy-
HOJeQIMTHUHA CTaH, UUPOTHYHI 3MiHU B HUPKAX Ta 3€pHUCTY AUCTO(DiI0 B TIEUiHIII.

[linmBuIeHa Ty>KHICTh BOJM Ta MiABUIICHUH BMICT XJIOPHIIB € CBIAYCHHIM HAIXOKCHHS TOKCHY-
HHUX PEYOBHH JI0 BOJOWMH 3 MTaBOAKOBHMH BOJAMH, a00 3a paxyHOK HPUPOIHOTO CTaHy BoJH. BBaka-
€MO, IO SIKICTh BOJU JaHOI BOAOHMH HEOOX1THO MiAAaTH MOHITOPUHTOBIH OLIHLI MPOTSATOM POKY.
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Mopddoaornyeckue M3MeHeHHs] BHYTPEHHUX OPTaHOB TOJICTOI00MKOB KaK AMATHOCTHYECKHIl KpUTEePHii X rudesin

B. U. :xxmuasb, . B. [Tanyenko

HccnenoBaHbl IPUYIHUHBI THOETH TOJCTONOOMKOB, BEIpaIeHHbIX B Ipyny ®X «[oHImIaH» U MOpaXKeHHOCTH SKUBOH PHIOBI
napasutamu. IIpoaHann3upoBaHbl 3KCTEHCUBHOCTh 1 HHTEHCUBHOCTh MHBA3MHU TOJCTOJIOOMKOB IOCIE 3UMOBKH, ONPEIEIECHO
Ka4ecTBO BOJBI B BOJOEME, TPOBEICHBI ITATOJIOT0-aHATOMUYECKUE U THCTONOTHYECKUE HCCIEJOBaHUS TOTHOMIEH PHIOBI.

HcenenoBanusaMy yCTaHOBJIEHO MOPAXEHHOCTh PHIO CHHEpPraswiocamMu (pakooOpasHble) M AUIUIOCTOMAMH (TPEMAaTObl).
ITpu rucTONOrUYECKOM HUCCIEA0BAHIN OOHAPYKEHBI MATOJOTHUECKUE U3MEHEHHS B CEle3eHKe, TOYKaX U MEeUeHHU, YTO CBHUIE-
TEJILCTBYET O JUINTENHEHOM IOCTYIUIEHHH TOKCHYHBIX BEIECTB B OPTaHU3M PHIOBI, COEPIKAIIMXCS B BOJE. DTO IOITBEPXKIE-
HO OPraHOJENTHYECKUM M (H3UKO-XUMUYECKHM HCCIECIOBAaHUSIMHU BOABI, KOTOPHIMH BBISIBJIICHO IOBBIIICHHE €€ IIBETHOCTH,
IIEIOYHOCTH U YBEJIIMUCHUE COAEPIKAHUS XIOPHIOB.

KitioueBsie ci10Ba: prida, TOJICTONOOHKY, CHHEPTa3mIIe3, JUIIOCTOMO3, HHTCHCUBHOCTD HHBA3HH, SKCTCHCUBHOCTD MHBA3HH,
T1aTOJIOr0-aHATOMHYECKOE BCKPBITHE, THCTOJIOTNUECKOE UCCIIEIOBAHNE, BOJ[A, XUMHYCCKHI COCTaB, TIeUCHb, CENIe3CHKA, TTOYKIL

Morphological changes in silver carp internal organs as their death diagnostic criteria

V. Dzmil, I. Papchenko

Parasitological research revealed the fish gills infestatation with Sinergasilus lieni parasitic crustaceans and the eyeballs
infestation with Diplostomum spathaceum trematodes larvae.

Extensiveness of silver carp invasion by synergasilosis dyplostomosis pathogens was 100 %, with synergasilus invasion
intensivity ranged from 4 to 10 units with an average one of 6.8+0.59 units. Dyplostomum larvae infestation ranged from 3 to
11 units with an average invasion intensity of 7.4+0.57 units per fish.
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Autopsy studies of the live and dead fish bodies found out the liver enlargement with its faded texture. The liver
could torn easily, its both external and internal color was uneven and ranged from light brown to gray-brown to gray in
some places. The color of the liver was yellowish in some samples and the abdominal wall in these samples were of
slightly yellow color, the abdominal wall tissue got light yellow. Gallbladder in all the fish was enlarged and contained
dark green bile liquid.

Histological examination of internal organs revealed significant structural changes. Much of the renal tubules underwent
their substitution with young connective tissue cells (diffuse interstitial nephritis).

The majority of epithelial tubules were in a state of muddy swelling and granular dystrophy. The tubular lumen con-
tained a small amount of oxyphilic protein mass.

Mild congestive hyperemia was revealed in the liver parenchyma. Nearly all hepatocytes were in a state of granular dys-
trophy of varying intensity.

Physical and chemical analysis of water from the pond was made on the basis of the revealed morphological changes in
the studied internal organs of fish.

Most water indicators were within the acceptable standards, although their chromaticity, alkalinity and chlorides content
exceeded the standards. The rise of indicators listed in the first study could be caused by the possible arrival of flood water
from the fields into the pond.

While determining the total microbial contamination of water we found out that the quantity of the latter amounted to
1636.6 CFU/cm’. The content of the Escherichia coli bacteria made the average of 92.6 CFU/cm’®. The amount of therrmo-
stable intestinal bacteria were within 3 CFU/cm’.

It was found out that the studied silver carp fish were 100 % infected with parasitic S. lieni crustaceans and D. spathaceum
trematode larvae on the average invasion intensity of 6.8+0.59 and 7.4+0.57 parasites per fish.

Histological examination indicates durable fish intoxication by toxic substances in small concentrations that were flow-
ing into the pond with sewage water from the field for a long time, which resulted in the fish immunodeficient condition,
cirrhotic changes in the kidneys and liver granular dystrophy.

Increased alkalinity of water and increased chloride content is evidence of toxic substances entrance to the pond with
floodwater, or due to natural state of water. We believe that the pond water quality must be subjected to a monitoring assess-
ment all year long.

Key words: fish, silver carp, synergasilosis, dyplostomosis, invasion intensity, extensiveness of invasion, mortem, his-
tology, water, chemical composition, liver, spleen, kidneys.
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MOHITOPHHI' MPOTO30MHUX 3AXBOPIOBAHb CTABKOBOI PUBH
TA II BETEPUHAPHO-CAHITAPHA OIIIHKA Y PUBHUIIBKUX
T'OCIHOJIAPCTBAX PIBHEHCBHKOI OBJIACTI

[lomano MOHITOPHHI HPOTO30HHMX 3aXBOPIOBaHb CTaBKOBOI puOM Ta ii BETEpMHAPHO-CAHITApHA OIL[HKA YHIPOIOBXK
2010-2016 pokiB 3rigHO 3 TOKyMEHTaMH BETEPUHAPHOI 3BITHOCTI PiBHEHCHKOI perioHajbHOI IepkaBHOI JlabopaTtopii Bere-
PpHHAPHOT MEIMIMHY 100 PE3YyJIbTATIB €Mi300TONIOTIYHMX Ta KIIHIYHUX 00CTexeHb 17 pHOHUIBKUX TOCIIONAPCTB, SIKi 3aii-
MAalOThCsl BUPOLYBAHHIM Ta PO3BEICHHIM puOH. BiniOpaHi ex3eMIusipu puOu JOCIIHKYBaIN HAa Taki IPOTO301HI XBOPOOH
SIK IXTI0(THPI03, XiJTOAOHETH03, TPUXOAMHI03. [IpoBeeHi MIKPOCKOMIYHI JOCIIPKEHHS MiATBEPJHIN HeOIaronoryadst puo-
HUIBKUX TOCIIOapCTB 00JIaCTi MO0 BKA3aHUX BHIIIE 3aXBOPIOBAHb. Y BCIX pUOHMIIBKHX TOCIIONAPCTBAX MIOPIYHO MPOBOIH-
JIM KOMIUIEKC BETEPHHAPHO-CAHITapHUX Ta PUOHUIIBKO-TOCHIOAAPCHKHX 3aX0/IiB, CIPSIMOBAHHUX Ha 3al00iraHHsS BUHUKHEHHIO
IHBa31HNX 3aXBOPIOBAHb CEPe]] CTaBOBOI pUOM, IO BKIIIOYAB: IMPOQiTakTHIHY Ne3iH(pEKLilo BOXOWM, Nep>KaBHUH BeTeprHa-
pHUIT KOHTPOJIb 32 OE3MeUHICTIO PUOH, KapaHTHHYBAHHSI 3aBE3CHUX IUTIAHHUKIB, a TAKOXK JIITyBaHHS CTaBKiB.

Perysspue npoBeeHHs 1a00paTOPHUX MIKPOCKOMIYHKX AOCTIDKEHb Ha POTO301HI XBOpOOH pubd y KOMIUIEKCI 3 eMi30-
OTOJIOTIYHUM 0OCTEKEHHSIM IOCIIOAAPCTB 3a0e3nedye Hale)KHII BeTepHHAPHO-CaHITAPHUI KOHTPOIIb O€3M1eUHOCTI pUOH.

KurouoBi ci1oBa: npoTo30iiHi 3aXBOproBaHHs, iXTiOPTHPIO3, XiJI0OA0HENH03, TPUXOJUHIO3, CTABKOBA prba, JepiKaBHHUI
KOHTPOJIb, BETCPHHAPHO-CAHITapHa OI[iHKa, OE3MIeYHICTh, SIKICTh, PHOHUIIbKI TOCIIOAAPCTBA.

IlocTaHoBKa MpPoOJieMH, aHAJI3 OCTAHHIX HOCTiAKeHb i myOaikamiii. [IpoTo3oiiHi 3axBOpIO-
BaHHS 3YMOBJIIOIOTh HANIPOCTIIII OpraHi3Mu — BiiuacTi iH}y30pii. BoHH € TOCUTh HeOe3NECUHUMU IS

© oarasuenko T. B., Hapdeniok I. O., Boratko H. M., 2016.
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pubM BCiX BIKOBHX TPYI i MOXYTh 3aBJaTH 3HAYHUX CKOHOMIYHUX 30WTKIB depe3 3arudenp puodu y
PUOHHUIILKHX rocrogapcTBax [1].

Jl1a BUHUKHEHHS TPOTO30WHUX 3aXBOPIOBAHb HEOOXITHO TPY KOMITOHEHTH: CHPHUSATINBI U PO3-
MHOXEHHS 30yTHHKA YMOBH, 3HIDKCHHUM IMyHITET pu0, HASIBHICTH y BOJOWMI 30yIHHKA 3aXBOPIOBAH-
Hs1. Came TOMy HEOOXiJTHO 3A1MCHIOBATH Jep>KaBHUI KOHTPOJIb 32 TAPOXIMIYHIMHU MOKa3HUKaMH BOA-
HOTO CEpelOBHUINA, SIKICTIO KOPMIiB, pPETEIbHUM [OTPUMAHHSM pPHOOTOCHOAAPCHKUX HOPMAaTHBIB
(IIUTBHICTD MTOCAIKH, MTONIKYIbTYpa Ta iH.). I1{e macTs 3MoTy OTpuMyBaTH pHOy BHCOKOI SIKOCTI Ta 0€3-
rmeyHocTi [2-5]. 3a JaHMMH HAyKOBI(IB BUCBITJICHO IMUTAHHS BETCPUHAPHO-CAHITAPHOI OIIHKHU MPOTO-
30iHHX 3aXBOPIOBaHb CTABKOBOI PHOM 3TiAHO 3 MIXXHAPOAHUMH BUMOTamH [4—6].

[Ipoanani3yBaBIm 3BiTH Ja0OPATOPHUX TOCIIDKCHD AEP’KaBHUX YCTAaHOB BETCPUHAPHOI MEITUITH-
HA yrponoBxk 2010-2016 pp., HEoOXigHO BIAMITUTH, IO y PiBHEHCHKIM 00JIaCTi peecTpyBald TaKi
3aXBOPIOBAHHS SIK 1XTIOQTHPi103, TPUXOANHIO3, XIJTOAOHETHO3 [5].

Meta po0doTH — mpoaHaTi3yBaTH MOHITOPUHT €Mi300TUYHOTO CTaHy PHOHULBKUX TOCIIOAAPCTB
PiBHEHCHKOT 00acTi MO0 MPOTO30MHUX 3aXBOPIOBAHh PHUOM Ta HaTH ii BEeTCpHUHAPHO-CAHITAPHY
OIliHKY.

Marepian i MeToau gocaimkeHHs. /s q0CHiKeHh BUKOPUCTOBYBAIH JIaHi €Mi300TUYHOTO CTa-
Hy 17 rocnogapctB PiBHeHCHKOI 06sacti 3a 2010-2016 pp., HOKyMEHTH BeTepHHAPHOI 3BITHOCTI, 30K-
peMa PiBHEHCHKOI perioHaJIbHOI Iep)kaBHOI jJaboparopii BeTepuHAPHOI MEAWIIMHH, PAaHOHHUX (MDK-
paiioHHKX) JepKaBHUX JTabopaToOpiii BeTepUHAPHOI MEAULIUHH, PE3YIbTAaTH €Mi300TOJIOTTYHUX Ta Ki-
HIYHAX OOCTEKEHb PHUOHHUIIBKAX TOCIONAPCTB, SIKI 3MIACHIOBANMHM (axiBIli palOHHMX Ta OOJACHHUX
YCTAaHOB BETEPHUHAPHOI MEOUITMHH, BIACHUX JOCTIIKECHb. BUKOPHUCTOBYBAIM METOAW KIIHIYHOTO i
€Mi300TOJIOTIYHOTO OOCTEXKEHHS, J1adOpaTopHi MeTOoAM (OpraHOJENTHYHI, MAaTOJIOr0-aHATOMIYHi),
MPOBOJMIIN BeTEpUHAPHO-CaHITApHY OLIHKK PHOU 3a MPOTO30MHUX 3aXBOPIOBaHb [6, 7].

OcHoBHI pe3yabTaTu gocaizkeHns. daxipimi 1adopaTopiit BeTeprHAPHOI MEIUITUHN Y PIBHEHCH-
Kiif o0nacti mocmimxyBanu pudy 3 HacTynmHuX rocuogapcts: BAT «PiBrepubrocmn», CBK «Biktopis»,
npuBaTHe mignpueMcTBo «llomiccs», puboBonHO-MemiopaTuBHi cTaHLil «PiBHeHChKa» Ta «Onekcana-
piiiceka», 12 mianpueMcTB pi3HUX (HOPM BIACHOCTI.

3rigHo 3 MaTepianamMu 3BITHOCTI JabopaTopiit 001acTi eK3eMIUIAPH PUOH ITiISATaTN OCTIKEHHIO
Ha iXTIOTHPi03, XIJTOJOHENH03, TPUXOAMHI03. ToMy HamMH OyJ0 MPOBEACHO aHalli3 AMHAMIKH JOCHTi-
JUKEHB Ha 1T 3aXBOPIOBAHHS 1 MOJJaHa BETEPHHAPHO-CaHITaApHA OIlIHKA PHOU.

IxTiodTHpio3 — iHBa3ilHE MPOTO30MHE 3aXBOPIOBAHHSA PUO PI3HUX BUIIB 1 BIKOBHX IPYII, PEECTPY-
€THCSl y IPUPOJHUX Ta IITYYHUX BoAOHMax. HaneKuTh 10 MUpPOKO PO3MOBCIOHKEHUX 1HBA3IN 1 MOXKe
3YMOBIIIOBATH MacOBY 3aru0eiib BUPOLTYyBaHUX 00’ €kTiB pubHuLTBa [1, 5]. Ha ixTioTHpio3 XBopiloTh
Maiike BCi MPICHOBOIHI pUOM Pi3HOBIKOBUX T'PYII, BKIFOUAIOUH 1 TUTITHUKIB.

Jlunamika IOCHIDKEHb MpoBeaeHUX jJaboparopismu PiBHEHCHKOT 007acTi Ha iXTioQTHPIO3 yIIpO-
noBx 2010-2016 pp. npencrasnena y Tadnuui 1.

Tabmums 1 — Jdocainskenns pudu Ha ixtiogTupios ynponos:x 2010-2016 pp.

Pik 3aranpHa Ki.HbKiCTb HaTonorq—aHaTOMqui MiKpQCKonqui KisnbkicTs TO3HTHBHIX
eK3eMILBIPIB puOu JIOCITiPKCHHS JOCITIKCHHS pe3yibTaTiB
2010 8764 - 8764 11
2011 5105 - 5105 11
2012 3109 - 3109 13
2013 3101 - 3101 15
2014 360 - 360
2015 654 - 654
2016 476 - 476

I3 pe3ynbTaTiB MOCHIKEHB, TTONAHUX y Tabmuill 1, BcraHOBiIeHO, Mo ynpomosx 2010-2016 pp.
OyJi0 BUsBJICHO 30yIHHMKA iXTIOPTHPIO3Y, 1 KiNBbKICTh MO3UTHBHUX PE3YJIbTAaTiB Oyla JOCHTH BHCOKA.
[ounnatoun 3 2014 poKy MO3UTHBHUX pe3ybTaTiB Oyno y 2 pasu MEHIIe, HiXK Yy MOMEPeH] POKH,
CIIOCTEpPIrajiocsl CyTTE€BE 3HIDKEHHS MO3UTUBHMUX P00, B pe3yJbTaTi MPOBEACHHS y IOCHOJApCTBaX
PiBHEHCBKOI 001acTi IPOQITAKTUIHUX 3aX0iB.
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Xi70/10HEIb03 — IHBa31iHa XBOpoOa puO Pi3HUX BUIIB Ta BIKOBUX IPYII, 30YIHUKAMH SIKOI € iHDY-
30pii poay Chilodonella, mo nokanizyroTbes Ha 390pax 1 MOBEpXHi Tina pubd. 3aXBOPIOBaHHS PEECTPY-
€THCS 32 CAXKOBOTO BUPOIIYBaHHS PUOM, MiJPOIIYyBaHHS JTHYUHOK y MAIbKOBHX CTaBaX, a TAKOXK ITiJ|
gac 3UMIBII Y CTaBax i OaceitHax 3uMyBaIbHUX KoMIUIeKCiB [1, 5]. HaiOiapIn cupusaTiauBi 10 XBopoOu
JUYUHKH, MAJIbKU, ILOTOPIUKH, OAHOPIUKH. Jlopocii pubH € mapa3suTOHOCISIMU.

Haii0inpm yacTo 3aXBOpIOBaHHS BUHHUKAE 32 HU3bKO1 BrOJOBaHOCTI pUO, BEIMKUX MIUTBHOCTSX I10-
CaJK{ Ta 3a ITABUIICHOTO BMICTY OpPTaHIYHHUX CIIONYK y Bomi [4]. [luHaMika JOCTiKEHD TTPOBEICHUX
nabopartopisMu PiBHeHCBKOI o0macTi Ha XiTomoHenbo3 yrpomoBx 2010-2016 pp. mpencTtamieHa y
Tadmi 2.

Tabnuns 2 — locainskeHHss pu0u Ha Xino10He 603 ynpoaosx 2010-2016 pp.

Pix 3aranbHa Ki'JIbKiCTI) HaTonorq-aHaTOMqui Miqucxonqui KinbkicTs TIO3UTHBHUX
eK3eMIUIPIB pHOH JIOCITJKEHHS JIOCITJKEHHS pe3ynbTaTiB
2010 8764 - 8764 14
2011 5105 - 5105 17
2012 3109 - 3109 14
2013 3101 - 3101 6
2014 360 - 360 2
2015 668 - 668 2
2016 667 - 667 -

3a manuMu TaONWI 2 BCTAHOBJICHO, IO B PE3yJbTaTi MPOBEICHHS CaHITAPHO-TIPO(IUTAKTHIHIX
3aX0/IiB BiIOYBAJOCS 3HIKCHHS BHSBIICHHS 30yaHHKa XBOopoOH, 1 Bke y 2016 polli HO3UTUBHUX pe-
3yJIBTaTiB HE BUSBJICHO.

TpuxoanHio3 — MMPOKO PO3MOBCIOHKEHE 1HBa3iiiHe 3aXBOPIOBaHHS pHOM OaraTbox BUIIB Ha ep-
IIIOMY POILIi JKUTTS, 110 CIPHYUHIOETHCS KOJIOBiHUacTUMU iH(Y30pismu poay Trichodinidae, 3a Bupo-
LIyBaHHSA iX y TOCIIONApCTBaX iHAYCTPiaIbHOTO THILY, a TAKOX JIMYMHOK 1 MaJIbKiB 3a iX MiApoIIyBaH-
HSl Y MAJIBKOBUX CTaBax Ta LOTOPIYOK 1 OJHOPIYOK KOpOMa I Yac 3UMiBJi y cTaBax Ta OacelHax
3UMYBaJIbHUX KOMITIEKCIB [4, 6]. Ha BUHUKHEHHS 1 MOMMPEHHS XBOPOOH BIUIMBAE IIUIbHICTD ITOCAIKH
Ta (iziosoriuHuii ctad pudu. JIMHaMiKka TOCIIPKEeHb MPOBEACHUX JTabopaTtopisiMu PiBHEHCHKOT 00J1ac-
Ti Ha TpuxoauHio3 ynpogosx 2010-2016 pp. mpeacrasiena y Tadbaumi 3.

Tabnums 3 — locaifzkeHHs pudu Ha TpuXxoaAnHio3 ynpoaos:x 2010-2016 pp.

Pix 3aranpHa Ki.IILKiCTb HaTonorq-aHaTOMqui MiKpgcxonqui KinbkicTs TO3UTHBHUX
eK3eMILLIPIB pHOH JIOCITJKEHHST JIOCIIIJKEHHS pe3ynbTariB
2010 8764 - 8764 49
2011 5105 - 5105 51
2012 3109 - 3109 101
2013 3101 - 3101 104
2014 1379 - 1379 146
2015 1397 - 1397 80
2016 1052 - 1052 22

3a maHuMH pe3ynbTaTiB TabdauIl 3 MOXKHA 3pOOHUTH BHCHOBOK, 10 y nepiox 2010-2016 pp. Oyno
BUSIBJICHO 30YIHMKIB 3aXBOPIOBAHHS TPUXOAUHI03Y, mpoTe 3 2014 poky BimOY/I0Cs 3HH)KCHHS BHITAI-
KiB BUSIBJICHHS 30yIHUKA, a Bke Y 2016 polli KiTbKiCTh HO3UTUBHUX Pe3yJIbTATiB 3HU3UIACD Y 4 pa3H.

Byna BcTaHOBNIEeHa BeTepHHAPHO-CaHITapHA OLIHKA pUOU 3a iXTiO(THPIO3y, XiNOIOHETHO3Y, TPH-
XOJMHIO3Y. 3a BIACYTHOCTI O3HAK BHCHAXCHHS PHOH, 3HAYHUX MOPYIICHb HIIICHOCTI IIKIPHOTO IMOK-
puBy, Aedopmariii Tiia — puly peaizyloTh y TOProBeibHYy Mepexy 0e3 oOMekeHHs. XBopy puly i3
HasBHICTIO Iedopmalii Tina, rigpeMii — y peanizamiio He BUITyCKalOTh; MiCJIsl IPOBAapIOBaHHS 1i BUKO-
PUCTOBYIOTH Ha KOpM TBapuHam [7].

BucHoBku. 1. PubHHIBKI rocniogapctBa PiBHeHCHKOT 00acTi ynpoaorx 2010-2016 pp. Oyiu He-
OnaromnoyyHi U040 MPOTO30MHUX 3aXBOPIOBAHb.
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2. PerynspHe mpoBeaeHHs 1a00paTOPHUX JOCTIIKEHD B KOMIUICKC] 3 BEeTepHHAPHO-CaHITAPHIMH,
puOOTrOCOIapCHKUMHU 3aX0[aMH Ta €IMi300TOJIOTIYHIM OOCTEIKEHHSIM TOCIIOAPCTB 3a0e3Ieuye Hale-
JKHHUM JIepyKaBHUI KOHTPOJIb 332 OC3IEUHICTIO PUOH.
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MoHUTOPHHT NPOTO30iHBIX 3200JIeBaHMil IPY/10BOii PHIOLI H €¢ BeTePHHAPHO-CAHMTAPHAS OLCHKA B PbIOOBOI-
HBIX X03siicTBax PoBenckoii o61actu

T. B. lloaraBuenko, U. O. [Mapgeniok, H. M. BoraTko

[IpencraBieHO MOHUTOPHUHT IPOTO30IHBIX 3a00eBaHUN MPYAOBON PHIOBI U €€ BETEPUHAPHO-CAHUTAPHAS OLIEHKA B IIe-
puoxn 2010-2016 rr. cornacHO TOKYMEHTOB BEeTEpPHHAPHOW OTYETHOCTU POBEHCKOH pernoHaiIbHON rocylapcTBEHHOU J1abo-
paTtopuu BeTEpHHAPHOM MEIUILIUHEI O PE3YNIbTAaTaX MU300TONOTMYECKHUX U KIMHUYECKHX o0cnenoBaHuil 17 peI60BOIUECKIX
XO3SIHCTB, KOTOPBIE 3aHIMAIOTCSI BBIPAIIUBAHUEM U Pa3BEACHUEM PHIOBI.

OToOpaHHBIC HK3EMIULIPEI PHIOBI MCCIIEIOBAIM HAa TaKHMe HMPOTO30HHBIE 0O0JE3HM Kak MXTHO(THPHO3, XWIOJOHEIIE3,
TpuxouHN03. [IpoBeieHHbBIE MUKPOCKOIIMYECKHE UCCIEIOBAHNS OATBEPIMIN HEOIaronoiydne phloOBOIUECKIX XO3SIHCTB
o6JracT 10 yKa3aHHBIM BHIIIE 3a00eBaHIAM. Bo Bcex prIOOBOMHBIX XO3sICTBAX €KETOIHO MPOBOAMIN KOMIUICKC BETEPH-
HApHO-CAHUTapHBIX U PHIOOBOJHO-XO35HCTBEHHBIX MEPONPUATHI, HANPABIEHHBIX HA MPEJOTBPAILIEHIE BOSHUKHOBEHUS UH-
Ba3MOHHBIX 3a00JI€BaHUN CPEM MPYAOBOH PHIObI, KOTOPBI BKIIIOYAT: MPOMUIAKTHYECKYIO Ae3HMH(EKIMIO BOZOEMOB, rocy-
JTApCTBEHHBIH BETEPUHAPHBIN KOHTPOIIb 32 6€30MaCHOCTIO PhIOBI, KAPAHTHHUPOBAHUE 3aBE3EHHBIX POU3BOAUTENEH, a TakxKe
JIETOBAaHUE MPY/IOB.

Perynsproe npoBenieHre 1a00paTOPHBIX MUKPOCKOITMYECKIX HCCIIEIOBAaHNI HA TIPOTO30HHbIE 3a00JI€BaHUS PHIO B KOM-
IUIEKCE C SMHM300TOJIOTHYECKHM OOCIEIOBAHMEM XO3SIHCTB 00ECIIeUNBACT HANEKHBIH BETEpHHAPHO-CAHUTAPHBIH KOHTPOIIb
0€30I1aCHOCTH PHIOBIL.

KnroueBble c1oBa: mpoTo3oiiHbIe 3a001€BaHUs, UXTHODTHPHO3, XUIOAOHEIUIE3, TPUXOANHHO3, TIPyA0Bas prida, rocy-
JTApCTBEHHBIM KOHTPOIIb, BETEPUHAPHO-CAHUTAPHAS OLIEHKA, 6€301TaCHOCTh, KAYECTBO, PHIOOBOAHBIE X035 CTBA.

Monitoring of protozozoal diseases of pond fish and veterinary-sanitary estimation in fish farms of the Rivne region

T. Poltavchenko, I. Parphenyuk, N. Bogatko

Purpose — to monitor the epizootic state fish farms of Rivne region on protozoal diseases of fish and give it to the veteri-
nary and sanitary evaluation.

Protozoal diseases — are diseases caused by protozoa organisms — ciliate ciliates. They are very dangerous for all ages
fish and can cause significant economic losses on the death of fish in fish farms. The article provides an overview of protozo-
al diseases, pathogens that are found in waters of the Rivne region, the results of the epizootic status of fish farms of the
Rivne region of relatively protozoan diseases of fish in 2010-2016 years. For research use of veterinary documents re-
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porting the Rivne Regional State Laboratory of Veterinary Medicine, the results of epizootiological and clinical examina-
tions of fish farms.

During the above mentioned period in Rivne region investigated 17 farms that are engaged in the cultivation and
breeding of fish. Selected specimens of fish were examined for these protozoal diseases: ichthyophthirius disease, hilodo-
nelosis, trihodiniosis. Microscopic examination confirmed the disadvantage of fish farms on the field of fish diseases in
the ichthyophthirius disease, chilodonelosis, trichodiniosis. At the same time in all farms annually conducted a complex
animal health and fish-economic measures aimed at preventing the occurrence of invasive disease among fish pond, which
included: preventive disinfection of water reservoirs, medical monitoring of fish quarantine of imported manufacturers
and estivation ponds.

For research used data from epizootic condition of 17 farms of Rivne region in 2010 - 2016, documents the veterinary
reports, including the Rivne Regional State Veterinary Laboratory, regional (inter) national laboratory of veterinary medi-
cine, the results of epizootic and clinical examinations fish farms that are carried out by specialists of district and regional
institutions of veterinary medicine research. The method and epizootic clinical examination, laboratory techniques, per-
formed veterinary and sanitary evaluation of fish for protozoal diseases.

Ihtioftirioz — parasitic protozoal disease of fish of different species and ages recorded in natural and artificial reservoirs.
Refers to a widespread invasion and can cause massive loss of cultivated fish farming facilities. In ihtioftirioz sick almost all
freshwater fish of different age groups, including producers. Since 2014 positive results were 2 times less than in previous
years, there was a significant reduction of positive samples in farms as a result of preventive measures in Rivne region.

Hilodoneloz — parasitic diseases of fish of different species and ages pathogens which is kind Chilodonella ciliates, lo-
calized on the body surface and gills of fish. The disease is registered particulate rearing fish larvae in growing small fish in
ponds, and during the winter in ponds and pools wintering facilities.

The most favorable to the disease larvae, fry, this year, one year fish. Adult fish are parasites containing. Most often the
disease occurs due to low nutritional status of fish, high density planting and a high content of organic compounds in water.
Revealed that as a result of sanitation a decrease identify the causative agent, and already in 2016 the positive results were
found.

Tryhodynioz — widespread parasitic disease of many species of fish in the first year of life caused bacteria ciliates kind
Trichodinidae, by growing them in the farms of industrial type and larvae and their growing in small fish ponds and this year
fish and one year fish carp during the winter in ponds and wintering pools and facilities.

On the origin and spread of the disease affects the density of planting and physiological condition of the fish. Was found
tryhodynioz disease pathogens, but in 2014 there was a decrease in cases of detection of the pathogen, and in 2016 the num-
ber of positive results decreased 4 times.

Regular carrying out laboratory tests in conjunction with animal health, fishery activities and epizootologikal survey of
households provides the control and reduction of the number of sick fish. Routine laboratory studies on microscopsc protozo-
an diseases of fish in conjunction with epizootic survey of households provides adequate veterinary and sanitary control of
fish safety.

Was established veterinary-sanitary estimation on fish ichthyophthirius, chilodonelosis, trichodiniosis. In the absence of
sing of depletion of fish, significant violations of the integrity of the skin, deformation of the body — fish in implementing the
distribution network without restriction. The patient with the presence of fish deformation body hidremiyi — the implementa-
tion does not produce; boil after it is used for animal feed.

Key words: protozoal diseases, ichthyophthirius, chilodonelosis, trichodiniosis, pond fish, state control, veterinary-
sanitary estimation, safety, quality, fish farm.
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BU3HAYEHHA YYTJUBOCTI BACILLUS ANTHRACIS
10 AHTUBIOTHUKIB TA AHTUBAKTEPIAJIBHUX IIPEITAPATIB

TpuBaie BUKOPUCTAHHS aHTHOIOTHKIB i3 JIKYBaJIbHOIO Ta MPOQITAKTHIHOIO METOIO IPH3BOIUTH 10 aHTHOI0THKOPE3NC-
TEHTHOCTI MiKpoopraHi3MiB. Takox iCHYIOTb ITOCTiiHI T'€HETHYHI 3MiHM BHACHIJOK BIUIMBY HAaBKOJIMIIHBOTO CEpPEIOBUIIA,
SIKi CIIPUSIIOTH PO3BUTKY CTIHKOCTI ZI0 aHTHOIOTHKIB.

ITpu BuAiNeHHI MOJBOBHUX 130JIATIB CIIii 000B’I3KOBO BUBYATH IX YyTJIMBICTH JO AaHTHOIOTHKIB 13 METOIO BU3HAYCHHS pe-
3MCTEHTHOCTI Ta HA/IaHHS PEKOMEH/ALiil 111010 BUKOPHCTAHHS IIEBHHUX IpenapariB sIKOCTi pe3epBy. MeToro JociikeHb 0y10
MPOBECTH BH3HAUCHHS YYTJIMBOCTI i130JITiB Bacillus anthracis 10 aHTHOIOTUKIB JUCKO-TU(Y3HUM METOAOM (METOIOM Mare-
POBUX JHUCKIB).

HaBeneni pe3ynpTraT BU3HaYeHHs 9yTIHBOCTI Bacillus anthracis no 43 npenaparis. 3a po3MipoM giamMeTpa 30H 3aTpH-
MKH pocTy y 15 MM Mikpoopranismu Bacillus anthracis BBaxkanu ciaOKo 4yTIMBUMU JI0 aHTHOIOTHKA, ¥ 15-24 MM — qyTiIH-

® Py6uenxo 1. O., 2016.
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BUMH i Oinbire 24 MM — BHCOKOUYTJIMBUMH. BifCyTHICTB 30H 3aTpHMKH POCTY BKa3yBajla Ha pe3UCTEHTHICTh Bac. anthracis
10 aHTHO10THKA.

PesynmbraTté nmociikeHb CBiTYATh, MO BUCOKOUYTIMBUMHE Bacillus anthracis € mo HodIOKcanmHy (Of5 ), amiiine-
nin/cynsbakramy (A/S'"'%) Ta Terpauukiiny (TE*®). He BrumuBaroTh Ha ix pict mpenaparu: MerpoHizazon MT! Ta MT® (e
y mramy Ne3 30Ha 3aTpuMKH pocty 9 i 8 M) Ta Hicrarna NS'"V (numme y mramy Ne2 30Ha 3aTpuMKH pocTy — 9 MM).

Kurouosi cioBa: cubipka, Bacillus anthracis, 4yTianBicTb, pe3UCTCHTHICTh, aHTHOIOTHKH.

IMocTtanoBka npodiemu. Cubipka € OJHUM 3 HaWCTapilIMX JOKYMEHTAJIBHO MiITBEPKEHHUX 3a-
XBOPIOBaHb TBApWH Ta JIOJCH, SIKE 3yMOBIIIOE BEIMKY KUTBKICTh CIajlaXiB, €HAEMIiN y 0araThboxX Kpai-
Hax cBity (Immis, Pocis, Tanzanis) [1-6]. Bumagku 3aXBOpIoBaHHs cepejl JI0AeH BUHUKAIOTH Piflie,
ajie cepel TBapuH CHOIPKY MOCTIMHO peecTpyroTh npenactaBHukd MED ta (axiBii BeTrepuHapHOi Me-
quiuay [7-10].

Amnaji3 gocaimkeHb i myoaikaniii. Y pi3HUX KpaiHax CBITY JUIs JIFOJEH Ta TBAPHH 13 JTIKYBAITHHOIO
METOIO0 BUKOPHCTOBYIOTh CydacHi aHTHOAKTepianbHi mpenapatu. JloBeneHo, 110 HalO1IbIIT aKTHBHUMU
CTIOJIYKaMH € JOKCUIIUKIIIH Ta GTOpXiHONOHM (HunpodIiokcanu, geBoduonkcanry) [11-13].

Psn nmocnmimHUKIB 3aCBiqYyIOTh BUHUKHEHHS CTIHKOCTI 30YJHHKIB 0 aHTHOIOTHKIB (TICHILHIIIHY,
AMOKCHIIUKITIHY). Y 3B’s3Ky 3 IIMM BOHH BKa3yIOTh Ha HEOOXiTHICTh BU3HAYCHHS aHTHOIOTHKOUYTIIN-
BOCTI y 30yaHuKa cubipku [14]. 3 ormany Ha Te, 010 BiIOYBa€ThCS OBLIBHE 3pOCTaHHS PE3UCTEHTHOC-
Ti mTamMiB 30yJHHUKIB, HEOOXiJHO MPOBOAUTH NEPIOJUYHHIIA MOHITOPHUHT BU3HAUYEHHS YYTIHUBOCTI JO
aHTHUOI0THKIB Ta MPOTUMIKpOOHMX TIpemnapartis [15].

BpaxoByroun Te, mo Oaktepii Bacillus anthracis (Bac. anthracis) 9yTnuBi 10 aHTUMIKpOOHHX
mpenapaTiB Ti€I0 YH 1HIIOK Mipolo, € moTpeda B po3polii peKoMEeHAail 00 palioHaTbHOTO BUKO-
pUCTaHHS aHTHOIOTHKIB, a BIAMOBITHO 1 3alI00ITaHHIO PO3BUTKY PE3UCTCHTHOCTI MIKPOOPTaHi3MIB 10
aHTHO10THKIB [16].

AHTHOI0THKH, sIKi Oy/u cTBOpEHi Oinbie 60 poKiB TOMY, CHOTOAHI MOKYTh CHPUYMHIOBATH TSDKKI
yCKJIaJHEHHS. BinbHUN, HEKOHTPOIHOBAHWH JOCTYI A0 aHTHOAKTEpiallbHUX IperapaTiB y anTeKax
MPHU3BOJIUTE JI0 X HEPAIiOHATIFHOTO BUKOPUCTAHHS, 1110 B CBOIO YEPTy 3HIKYE PE3UCTEHTHICTh MIKPO-
opraHi3MiB. Y 3B’S3Ky 3 IIMM BHHHUKAE HEOOX1THICTH MOCTIMHOTO MOIITYKYy HOBMX aHTUMIKPOOHUX TIpe-
Maparis, a 1I¢ MPU3BOIUTH 10 IIe OLIBININX SKOHOMIYHMX 3aTpar. ToMy CIIiJl IPOBOIUTH MOHITOPHHT
YyTIUBOCTI 30yAHHUKIB 0COOJIMBO HEOE3MEUHNX 3aXBOPIOBAHb, 10 AKMX HAJICKUTH cuOipka. Ile mpuse-
JIe IO paIliOHAIBHOTO 3aCTOCOBYBAaHHS aHTHOAKTEPIAIbHUX TperapaTiB 3a JIIKyBaHHS Ta MpodiIaKTH-
ku. OTxe, BU3HAUYCHHS YyTJIMBOCTI 0 aHTHOIOTHKIB 1ITaMiB Bacillus anthracis € MOUITEHUM Ta aKTy-
QIBHUM y HEBUBYCHOMY MTUTAHHI PE3UCTEHTHOCTI.

MeTta nociizkeHb — BUBUUTH UyTIUBICTD Bacillus anthracis 1o aHTHOIOTHKIB Ta aHTHOAKTEpia-
JILHUX TIPETapariB.

Marepiaa i MmeToauka gociaigskens. JocnimkeHHs mpoBoaAnian Ha 6a3i JlepKaBHOTO HAyKOBO-
KOHTPOJILHOTO 1HCTUTYTY OioTexHOJoTii 1 mTamiB MikpoopraHizmiB (JIHKIBIIIM) Ta binomnepkis-
CBHKOT'0 HaIllOHAJILHOTO arpapHoro yHiBepcutety. Jocmimkysanu Bacillus anthracis 13omsat BA-C-
12-Sm, Bacillus anthracis 13013t BA-C-10-Chern, Bacillus anthracis i3onat BA-D-12-Mel, ski
Oynu Hamani HarioHanbHUM meHTpoM mtamiB MikpoopraHizmiB JJHKIBIIM. UyTnuBicTh 10 aH-
THOI0THKIB BH3HAYAIH TUCKO-IHU(PY3HUM MeToAoM. sl TOoCHiKeHHs OyId BUKOPUCTAHI CTAaHIa-
PTHI manepoBi AUCKU JiaMeTpOM 7 MM mpocodeHi antudiotukamu, BupooHunTsa HIMedialabora-
toriesPvt. Limited.

Jlns BU3HAYCHHS IYTIHMBOCTI Bac. anthracis 10 aHTHOIOTHKIB BUKOPUCTOBYBAIH CEPEIOBHIIEC
arap Xorrinrepa. [loxuBHI cepeqoBUILA Al BUSHAYEHHS YyTJIHMBOCTI TOTYBAIIM i3 CyXUX Cepelo-
BHUII MPOMHCIIOBOTO BUPOOHHUIITBA, BiANOBIAHO 10 iHCTPYKUii BupoOHUKa. [licis aBToKIaByBaHHS
iX pO3NHMBaIM y CTEPHIbHI OaKTepiojoTidHi damku. TOBIIMHA arapy y Jamrkax Oyina HE MeEHIIe
4 MM (Ha wamky giamerpoM 100 MM 6y10 BHKOpHCTaHO 25 ¢M® cepenoBuia). Yallky 3aIdInaid y
OOKcCi 3a KIMHATHOI TeMIIepaTypH Ui 3acTHraHHs. llepen iHOKYIALIEIO Yallky MiICYLIyBalld y Tep-
mocTari 3a 35 °C 3 npuBiakpuroro Kpuiikor nporsrom 10-20 xB. KonjeHcary piavHu Ha BHYTPilIHiHi
TTOBEPXHi KPHIIIOK HE OYII0.

MiKpoGHY CyCIIEH310 JOCiIKyBAaHHX MiKpOOPTaHi3MiB BUKOPHCTOBYBAIM y KoHIeHTpamii 1x10°
MiKpoOHHX KIiTHH y 1 cM’. [HOKYTIOM GyB BHKOPHCTAHHIT MPOTSATOM 15 XB i3 MOMEHTY NPHTOTYBAHHS.
Moro HaHOCHITH TIHIETKOIO HA IOBEPXHIO GAKTEPIONOTiYHOT YAIIKH 3 TTOKUBHHM CEPEIOBHILEM B 00'e-
Mi 1 cM’, pIBHOMIPHO PO3MOIINSIOUH 1O HOBEpXHi. I10TiM, Ha IOBEPXHIO TTOKUBHOTO CEPEIOBHUINA Ha-
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HOCWJIM JTUCKH. ATUTIKAIlil0 TUCKIB MPOBOJMIIN 3a JOMOMOTOI0 CTEPHUILHOTO IMiHIETa. BimcraHb Bif
JMCKa A0 Kpalo YaIlky i MK auckamu Oyna 15-20 mMm.

Jisa kparioi audys3ii aHTHOIOTHKIB B arap 0akTEpiOJIONiYHI YalllKy 3 JUCKaMU BUTPUMYBAJIH 3a Ki-
MHATHOI TeMItepaTypH IpoTsaroM 1,5 roz. IToTiM Jammku moMimand y TepMOCTaT TOTOPH JHOM 1 KyJIb-
tuByBanu 3a Temreparypu 37 °C npotsrom 18-24 rox. Ilicis inkyOarii Yalikyd MOMIIIATN JTOTOPH
JITHOM Ha TEMHY MaTOBY ITOBEPXHIO Tak, MO0 CBITIIO Magalio Ha HUX Mmig KyTom 45 °. JlocmimkeHHs
MPOBOJIVITH Y TPHOX MOCIIJOBHOCTSIX.

3a BIJICYTHOCTI 30HH 3aTPUMKH POCTY HABKOJIO IMCKY IMPOCOYECHUM aHTHOIOTHKOM BBa)kalld, IO
30ynHUK Bac. anthracis pe3suCTEHTHHIA JI0 IBOTO aHTHOI0THKA, Bif 1 10 15 MM — citlabKko 4yTIUBHH, 3a
pO3MipiB 30H y 15-24 MM — ayTiHBHii 1 OUTbIIIE 24 MM — BUCOKOUIYTIUBUI.

OcHoOBHI pe3yJbTaTH J0CTiIKeHHs. Pe3ynbTatd BU3HAYCHHS YyTJIMBOCTI 10 aHTHOIOTHKIB pe-
¢depenc-mtamy Staph. aureus ATCC25923 B sKOCTI KOHTPOJTIO MOAaHI y Tadumi 1.

Tabmuns 1 — PesyasTaT 4y TJIHBOCTI 10 aHTHOIOTHKIB KOHTPOJIbHOTrO mTamy Staph. aureus ATCC 25923

Ne Konuentparis Ilo3Hauenns Cranpaprii mexci | Miaverp soum
- HasBa anTubiotuka ’ niaMeTpy 30H 3a- | 3aTPUMKH POCTY,
n/n MKT/ITUCK Ha JUCKY .
PUMKH POCTY, MM MM
1 |Ofloxacin (o¢okcaunt) 5 MKI/Ouck of’ 24-28 25,3+0,33
2 |Vancomycin (BaHKOMILHH) 30 MKr/mHcK VAY 17-21 18,3+0,33
3 |Azithromicin (asitpomirts) 15 mKr/muck AZM" 21-26 23,7+0,33
4 |Norfloxacin (Hopgmokcarii) 10 MKr/mucK NX'© 17-28 25,00,57
5 |Vancomycin (BaHKOMILHH) 30 MKr/mHcK VAY 17-21 18,3+0,33
6 |Chloramphenicol (xmopamdenixomn) 25 MKr/IHcK c» 19-26 23,0+0,58
7 Cefepime (uederim) 30 MKr/muck cpm* 23-29 26,0+0,58
8 |Linezolid (;ime3omis) 30 MKr/mHCcK Lz* 27-31 28,7+0,33
9  |Cefamandole (uepamanmon) 30 mKr/muck FAM® 26-34 30,0+0,58
10 |Kanamycon (kaHaMiuH) 30 MKr/muck K* 19-26 22,3+0,33
11 |Ampiclin/Sulbactum (ammite- 10/10 mxr/muck A/S'010 29-37 33,340,33
JiH/CynB0aKTaM)
12 |Teicoplanin (Teiikoruianin) 30 MKr/muck TEI 15-21 18,3+0,33
13 |Cefuroxime (uedypoxcum) 30 MKr/ouck cxXm?° 27-35 29,3+0,66
14 |Methicillin (MeTinmain) 5 MKr/muck MET’ 17-22 19,740,33
15 |Tetracycline (TeTparukin) 30 MKr/mHcK TE* 24-30 27,0+0,58
16 |PoxyeyclineHydrochloride (noxemmm- | 3 o DO 23-29 26,7+0,33
JIHAT1IPOXJIOPUAY)
17 |Cefixime (ueduxcum) 5 MKI/ouck CFM’® 0 0
18  |Cephalothin (uedanotim) 30 MKr/mHcK CEP* 29-37 33,0+0,58
19 |Clindamycin (xaiHAaMILiH) 2 MKI/IUCK cD? 24-30 27,0+0,58
20 |Tobramycin (ToGpamiwis) 10 MKr/mucK TOB!? 19-29 22,0+0,58
21 |Rifampicin (pidammimin) 5 MKr/puck RIF 26-34 29,7+0,88
gy |Ticarcillin/Clavulanic (rikapu- 75/10 MKr/auck TCC™'0 29-37 32,0+0,58
JIMH/KJIaBYJIOHOBA KHUCIIOTA)
23 |Ceftazidime (medrazinim) 30 MKr/mHCcK cAz 16-20 17,740,33
24 |Netillin (HeTiIMIIIH) 30 MKr/muck NET* 22-31 26,3+0,33
25 |Ticarcillin (TuKapUuIiH) 75 MKr/muck T 0 0
26 |Streptomycin (cTpenToMinuH) 10 MKr/auck S0 14-22 18,3+0,88

3rifHO 3 AaHWMHU TaOIUIN, PO3MIpU JiaMETpiB 30H 3aTPUMKH POCTY KOHTPOJHHOTO pedepeHc-
ITaMy 10 aHTHOIOTHKIB 3HAXOAATHCS Y MeKaX HOPMHU 3HAUCHb CTAHJAPTHOTO IITaMy ISl KOHTPOJIO
SIKOCTI, IO CBITYUTH MIPO TOCTOBIPHICTH OTPUMAHUX PE3YJIBTATiB MPOBEAEHOTO TOCIIIKCHHSI.
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Pe3ynbTaTy BU3HaYEHHS YyTJMBOCTI 10 aHTUOIOTHKIB ITaMiB Bac. anthracis pencTaBicHi B TaOuII 2.

Tabnuws 2 — [epellik BAKOPUCTAHNX AHTHOIOTHKIB, TO3HAYEHb Ta 3HAYEHHS BeJIMYMH JliaMeTPiB 30H 3aTPHMKH POCTY

Bac. anthracis

N . KonuenTtparis/ Hiamerp | Hdiametp 30HH Jliaverp 3omn
-” Ha3zBa anTu6iotuka MO3HAYEHHS 30HM IuTamy | mTamy Ne 2, rramy No 3, M
Ha JUCKY Ne 1, Mmm MM
1 Ofloxacin (odokcaryn) 5 mkr/nuck/Of° 47,3+0,33 29,340,33 36,0+0,58
2 Furazolidone (dypa3zomninon) 50 MKF/Z[I/ICK/FI’SO 0 19,7+0,33 21,67+0,33
3 Spiramycin (cripamityH) 30 MKF/,HPICK/SR3O 24,3+0,33 21,7+0,33 37,0+0,33
4 Vancomycin (BaHKOMIITIH) 30 mxr/mack/VA> 9,0+0,58 18,7+0,33 20,0+0,33
5 Azithromicin (a3iTpominun) 15 MKr/nuck/AZM ' 29,7+0,33 25,0+0,58 26,3+0,33
6 Norfloxacin (HopdIioKcamyH) 10 mxr/nuck/NX'° 46,34+0,33 30,4+0,88 37,3+0,33
7 Vancomycin (BaHKOMIITIH) 5 Mir/muck/V A’ 8,7+0,88 20,7+0,88 20,7+0,67
8 Nitroxoline (HiTpOKCONNH) 30 mMkr/auck/NO™ 19,0+0,58 25,3+0,33 20,7+0,67
9 Novobiocin (HOBOOiOLHH) 30 mxr/mack/NV° 0 22,0+0,58 26,0+0,58
10 Chloramphenicol (x1opameniko) 25 mkr/nuck/ C> 37,3+0,33 22,0+0,58 27+0,33
11 |Cefepime (uedemninm) 30 mxr/nuck/CPM* 8,740,33 9,020,58 0
12 |Linezolid (srine30s1im) 30 mkr/muck/LZ>° 8,3+0,33 30,0+0,58 32,3+0,88
13 Cefamandole (uedamannon) 30 mkr/nuck/FAM™ 31,3+0,33 28,0+0,58 24,0+0,33
14 Sulfasomidine (cynbhazomiaH) 300 mxr/mack/SO>® 24,0+0,58 21,0+0,58 26,3+,33
15 |Kanamycon (kanamiipn) 30 mxr/muck/ K*° 32,740,33 | 28,0+0,58 28,3+033
16 Cefoperazone (uedarepaszon) 75 mxr/nuck/ CPZ7 28,7+0,33 24,3+0,33 20,67+0,33
17 |Bacitracin (Garmrparyn) 10U mxr/muck/ B'%Y 10,3+0,33 14,3+0,33 14,67+0,33
18 f;;};ﬁl“gfﬂ:;;mm (ammine- 10/10 mxr/nuck/A/S'"° | 30,020,58 | 38,0+0,58 34,0+0,58
19 Teicoplanin (TelKOILIaHIH) 30 mxr/mack/ TE[ 27,0+1,00 23,7+0,33 24,0+0,58
20  |Nystatin (sicraTim) 100U mxr/muck/NS' %V 0 9,0+0,58 0
21 Oleandomycin (oeaHIOMIIIH) 15 Mxr/muck/ oLb 27,3+0,33 19,0+0,58 20,3+0,33
22 |Cefuroxime (nepypoxcu) 30 mkr/auck/CXM™ 16,040,58 17,340,33 0
23 |Methicillin (merinmuin) 10 mxr/mack/MET'” 24,00,58 22,00,58 19,3+0,33
24 Tetracycline (TeTpanuKITiz) 30 mxr/mack/TE> 33,3+0,33 30,3+0,33 35,3+0,33
25 Ep‘:ﬁ{?ﬁ;&‘gg{)‘:ﬁfy‘;"“de (oxen- 30 mkr/cx/ DO 2534033 | 30,0£L,15 34,7+0,33
26 Cefixime (ueduxcum) 5 MKr/muck/ CFM° 8,3+0,88 9,0+0,58 0
27  |Cephalothin (uedanoTin) 30 mkr/muck/ CEP* 9,3+0,33 31,7+0,33 30,67+0,33
28 Clindamycin (KTiHIaMIIIH) 2 mxr/nuck/ CD? 8,3+0,88 24,3+0,67 23,0+0,58
29  |Tobramycin (ToGpaminin) 30 mxr/auck/ TOB* 40,740,88 30,040,58 26,0+0,58
30  |Rifampicin (pipamminin) 30 mkr/muck/ RIFY 30,0£0 22,0+0,58 21,0+0,58
31 Methicillin (MeTHIMINH) 5 MKr/muck/ MET’ 0 22,3+0,88 17,0+0,58
32 |Amoxycillin (amokcuIinit) 30 mxr/muck/ AMX 23,7+0,33 31,67+0,33 26,67+0,33
33 Tobramycin (ToOpamiriiH) 10 mkr/nuck/ TOB™ 39,0+0,33 28,0+£0,57 22,67+1,33
34 Lincomycin (J1iHKOMiLIiH) 2 mxr/muck/ L2 13,340,33 27,0+0,57 24.33+0,33
35 E;‘jﬁg:;ﬁ Coljggéa;‘:;g‘faa)p““ 75/10 mxr/muci/ TCC™' | 30,3033 | 29,3+0,33 28,3333
36 Ceftazidime (uiera3zinin) 30 MKF/;[I/ICK/CAZ3 0 30,3+0,33 12,3+0,33 24,33+,33
37  |Netillin (HeTiaMinuH) 30 mxr/nuck/NET* 39,340,33 21,010 20,33+,33
38 |Ticarcillin (Tuxapumim) 75 mxr/mack/ TI” 25,3+0,33 | 34,67+0,33 26,67+0,67
39  |Oaxacillin (oKcaIuIiz) 5 Mkr/nuck/OX> 0 30,3£0,33 14,67+0,33
40  |Sulphadiazine (cynbtaniasin) 300 mxr/muck/ SZ*% 21,7+0,33 23,3+0,33 25,33+0,33
41 Streptomycin (CTpenTOMIIIH) 10 MKF/Z[I/ICK/SIO 29,0+0,58 25,3+0,33 27,33+0,33
42 Metronidazole (MeTpoHiga3on) 5 Mkr/mack/MT? 0 0 8,0+0,58
43 Metronidazole (MeTpoHiza3011) 4 MKF/Z[I/ICK/MT4 0 0 9,0+0,58
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AHaji3 MaTepiaiB JOCHIKEHb CBIMIUTH, MO Bacillus anthracis 9yTnuBuit 70 OIIBIIOCTI TOCITi-
JDKEHUX aHTHOIOTUKIB Ta aHTHOAKTEpiaJbHUX MpenapariB, IO MiATBEPHKYETHCS AiaMeTpaMH 30H 3a-
TPUMKH POCTY MiKpoopraHi3MiB. [Ipu mopiBHSHHI pO3MipiB 30H 3aTPUMKH POCTY — UYTIUBOCTI IITa-
MIB, CJIi BIAMITHTH, 1110 1TaMu Ne 1 Ta Ne 2 Oynu He 4yTJIMBHUMHM 0 METPaHiga30J1y, c1ad0ouyTInBH-
MU 10 OanuTpanuHy Ta unepukcumy, Ne 3 — 1o nedeniMmy, HicTaTHHY, HEPOPOKCHHY Ta e(QUKCUMY.
Oxpim Toro, mtam Ne 1 BUsIBUBCA HE YyTIMBHM A0 (ypa3oiiIoHy, HOBOOIOIMHY, HICTaTHHY, METHIIU-
JINHY, OKCAIFIIIHY.

30yauuk Bacillus anthracis BUsSBUBCA cIa00YyTIMBUAM [0 il Ha HHOrO 8-MU NpernapaTiB: BaH-
KOMIIIMHY, OarnuTpanuny, nederminy, JiHe30miay, nehukcuMy, rnedanoHiny, KIiHIaMIIUHY, JTIHKOMI-
nuny. Ciijl 3BepHYTH yBary Ha Te, 110 mraM Ne 2 OyB c1ab0uyTAHMBHM JI0 S5-TH IpenapariB: OaruTpa-
uHy, nedeniMy, HicTaTHHY, HeQUKCUMY, IedTa3igiHy, ToAl Ak mTaM Ne 3 — JiuIine 10 MeTpaHiia3ony
3 Pi3HOIO KOHLIEHTPALi€l0 aHTUOI0THKA Y AUCKY.

25

B tam Neol

20
M wram Ne2

15 T mrawmNe3

e \

BiACYTHICTb 3aTPUMKM Bigl oo 15 mm Big 1580 24 mm 6inbwe 24 mm
pocty

Puc. 1. 3oun 3aTpumku pocty mwramiB Bacillus anthracis.

Cepen mocmipkeHHX TpernapaTiB BusBwin auine 46,51 % aHTHOIOTHKIB Ta aHTHOAKTEpiaIbHUX
npenapartiB (puc. 1), siKi 3aTpuMyBajM piCT MIKPOOPraHi3MiB 3 AiameTpoM Oinbiue 24 MM y mramy Ne 1
(omeaHOMIIIH, METHUIIMIINH, METPOHixa3on), 44,19 % — y mramiB Ne 2 ta Ne 3 (omeaHIOMIITIH, Me-
TULIWIMH, METPOHIIA30JT; CIipaMilliH, HOp(IoKcalyH, 0(I0KCALUH, TETPALUKIIIH).

BucnoBku. Bacillus anthracis € BACOKOUYTANBUM (HalOUIBINI 30HU 3aTPUMKH POCTY) 10 HOPIIOK-
carmny (Of°), amminenin/cyns6axtamy (A/S'""Y) ta rerpanukainy (TE®). He BrummBaroTh Ha pict 30y-
IHHKa cHOipKH mpenapartn: Merponigason (MT* ta MT’) ta micratun (NS'™Y). 3a Buminenus mramy
Bac. anthracis cnig 000B’SI3KOBO BHBYATH HOTrO UyTJIHMBICTH 0 aHTHOIOTHKIB Ta aHTHOAKTEPIMHUX
npemnaparis.
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OmnpenesneHne 4YyBCTBUTEIbHOCTH Bacillus anthracis k aHTHOMOTHKAM M AaHTHOAKTEPHAJILHBIM NpenapaTam

. A. Py6iienxo

Cubupckas s3Ba SBISETCS ONACHBIM 3a00JIeBaHUEM IS KUBOTHBIX U JIoJei. [InTeNbHOe UCTIOIb30BaHNE aHTH-
OMOTHKOB C JIe4eOHOW M HMPOQIIAKTUIECKON IENBI0 MPUBOAUT K aHTHOHMOTHKOPE3UCTECHTHOCTH MHUKPOOPTaHHU3MOB.
Taxke CymecTBYIOT MOCTOSTHHBIE T€HETHUECKHE M3MEHEHUs BCIEICTBHE BO3JCICTBHS OKpyxkaromei cpensl. Ciexyer
00s3aTeIbHO IPU BBIJCJICHHH MOJEBOrO IITaMMa W3y4aTh YyBCTBHUTEILHOCTh K AaHTHOMOTHKAM C IIEIBIO OMpEeNICHUs
YCTOHYHMBOCTH HM30JISTOB, 3HATh KaKHE IIpenapaThl MOKHO HCIIONB30BaTh B KauecTBe pezepBa. Llembio mccienoBaHuit
OBUIO NPOBECTH OMpEJeNICHHE YYBCTBUTEIBHOCTH ITaMMOB Bacillus anthracis x aHTHOMOTHKAaM IUCKO-TU(DY3HBIM
METOAOM (METOIOM OyMaKHBIX IUCKOB).

[IpuBeneHHbBIE pe3yNbTaThl ONPENEICHUS YyBCTBUTEIBHOCTH WTaMMa Bacillus anthracis k 43 antubuotukam. Io pas-
Mepy IuaMeTpa 30H 3alepXKKH pocTa B 15 MM MUKpoopraHusMoB Bacillus anthracis cuutanu cnabo 4yBCTBUTEIBHBIMU K
aHTUOMOTHKY, 30HaMU B 15-24 MM — 4yBCTBUTENBHBIMU U Oosiee 24 MM — BBICOKOUYBCTBUTEIbHBIMU. OTCYTCTBHE 30H 3aje-
PKKH pOCTa yKa3bIBaJIo Ha HEUYBCTBHTEIBHOCTh OaIMiiIbl Bac. anthracis K aHTHOUOTHKY.

Pe3ynbTathl UCCIeIOBaHUN CBHICTEILCTBYIOT, YTO BBICOKOYYBCTBUTEIIBHBIME IUTaMMbl Bacillus anthracis ectb K HO)-
nokcamuuy (Of°), ammunenun/cyns6axramy (A/S'”'%) u terpamuxmny (TE™). He BIusOT Ha X POCT aHTHOHOTHKI: METPO-
Huaazon MT* u MT’ (tonbko y mramma Ne 3 30Ha 3azepxku pocta 9 u 8 Mm) i mucrarud NS'Y (tonpko y mramma Ne 2
30Ha 3aIePKKHU pocTa — 9 Mm).

KunroueBsble cnoBa: cubupckast s138a, Bacillus anthracis, pe3UCTEHTHOCTb, YCTOHYHBOCTD, aHTHOMOTHUKH.

Determination of Bacillus anthracis sensitivity to antibiotics and antimicrobials

I. Rublenko

Anthrax is one of the oldest documented diseases of animals and humans. The disease is now a large number of out-
breaks, endemia in many countries, the republics of the world (India, Russia, Ingushetia, Tanzania). Among animals, anthrax
occurs continuously and recorded by the OIE and veterinary specialists.

In countries around the world for people and animals with the purpose of treatment using modern antibiotics. It is proved
that the most active compounds are doxycycline and fluoroquinolones (ciprofloxacin, levoflolksatsyn).

Several researchers demonstrate stability occurrence of pathogens to antibiotics (penicillin, amoksytsyklinu). In this re-
gard, they point to the need to identify the causative agent of anthrax antibiotic sensitivity. Due to the fact that there is a slow
growing strains of resistance, it is necessary to conduct periodic monitoring to determine the sensitivity of antibiotics and
antimicrobials.

Given that the bacteria Bacillus anthracis (Bac. anthracis) susceptible to antimicrobial agents in varying degrees, there
is a need to develop guidelines for the rational use of antibiotics and therefore prevent the development of microbial re-
sistance to antibiotics.

Antibiotics that were created more than 60 years ago, the can cause serious complications. Free, uncontrolled access to
antibiotics in pharmacies leads to wastage, which in turn reduces the resistance of microorganisms. In this regard, there is
need for constant search for new antimicrobial agents, and this in turn leads to more economic cost. Therefore, it is necessary
to monitor the susceptibility of pathogens of especially dangerous diseases which include anthrax. This will lead to the ra-
tional application of antibacterial drugs in the treatment and prevention. Thus, determination of antibiotic susceptibility of
strains of Bacillus anthracis is appropriate and relevant in unexplored issue of resistance.

Microbial suspension was studied microorganisms concentration 1 million. Microbial cells in 1 cm®. Immediately after
application disks cup placed upside down in a thermostat and the temperature 37 °C cultured for 18-24 hours. For better dif-
fusion of antibiotic agar bacteriological cup of disks kept at room temperature for 1.5 hours. Diameter zone growth delay of
15 mm microorganisms Bac. anthracis considered weakly sensitive to the antibiotic for areas in 15-24 mm — sensitive and
more than 24 mm — highly sensitive.

When comparing the sizes of zones of growth retardation the sensitivity strain should be noted that strains Ne 1 and Ne 2
are not sensitive to metranidazol weakly sensitive to bacitracin and tsefyksym, Ne 3 — to tsefenim, nystatin, and tseforoksyn
tsefyksym. In addition, Ne 1 strain is not sensitive to furazolidone, novobiotsyn, nystatin, metytsylyn, oxacillin and was slight
performance of 8-drugs: vankkomitsyn, bacitracin, tsefepin, linezolid, tsefyksym, tsefalonin, clindamycin, lincomycin.
It should be noted that the strain Ne 2 slight only 5 drugs, bacitracin, cefepime, nystatin, tsefyksym, tseftazidin, while strain
Ne 3 — only metranidazol with different concentrations of antibiotic in the disk.

Discovered only 46.51 % antibiotics, which revealed areas of stunted growth of more than 24 mm strain Nel (olean-
domycin, metytsylyn, metronidazole) to 44.19 % — in strains Ne 2 and Ne 3 (oleandomycin, metytsylyn, metronidazole,
spiramycin, norfloxacin, ofloxacin, tetracycline). Areas of sensitivity to antibiotics accounted for 16.28 15-24 mm, and in
41.86 % of strains Ne 1-3. Up to 15 mm discovered a strain on Ne 1 37.21 and 13.95 % — Ne 2-3. Bacillus anthracis not sensi-
tive to all antibiotics. It is necessary to note the major areas of stunted growth strains Ne 1-3 30-35 mm to norfloxacin,
Ampiclin/Sulbactum, and tetracycline.

Antibiotics should only be used if necessary. Strains are highly Bacillus anthracis (the largest area of growth retardation)
mainly to nofloksatsyn (0P, Ampiclin/Sulbactum (A/S'%/'%) and tetracycline (TE®). Not affect the growth of antibiotics:
metronidazol MT* and MT5 (only strain Ne 3 zone growth retardation only 9 and 8 mm) and nystatin NS100U (only strain
Ne 2 zone growth retardation — 9 mm). When you select strain of Bac. anthracis be sure to study its sensitivity to antibiotics
for subsequent treatment or prevention.

Key words: anthrax, Bacillus anthracis, sensitivity, stability, antibiotics.

Haoitiwna 10.10.2016 p.
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CTOJISIPOBA 10. A., accuCTEeHT

YO «Bumebckas opoena «3uax [louema» 2ocyoapcmeennast
akaoemus 6emepuUHapHol MeOUYUHbL»

AHTHIIOB A. A., BAXYP T. U., kaHau1aThl BET. HAYK
benoyeprosckuii HayuoHanbHblL A2papHblll yHUSepCcUumem

KIMHUYECKHUE U TEMATOJIOI'NMYECKHUE IIOKA3ATEJIA KOPOB,
BOJIBHBIX TNIIOJAEPMATO30M, IIPU JIEYUEHUU AKAPUBUJIOM

IIpencrasiieHs! pe3yabTaThl UCCIEIOBAHUNA KIMHUYECKUX U FEMATONIOTMYECKUX I0Ka3aTeaeld KPYITHOIO poraTroro CKoTa,
MOpaXEHHOTO BO30YUTEIISIMU TUIIOEPMATO3a, B IIpoLiecce JedeHus npernapaToM akapuomwt. Hosoe s dexrusHoe euedHOe
CpPEZCTBO aKapUOMII 00eCIIeunBaeT IOJHOE BRI3IOPOBICHHE )KUBOTHBIX IIPU THITOJIEPMATO3€, HE OKa3bIBasi HEraTHBHOTO BIIH-
SIHUSL Ha OPTraHu3M KPYITHOTO POraToro ckora. 9To ObUIO MOITBEPIKACHO IMHAMUKOH M3MeHeHHit Mopdosoruyeckux u 61o-
XMMHUYECKHX MOKa3aTesled KPOBU OMBITHBIX KMBOTHBIX. Tak, B pe3yiabTaTe NMPUMEHEHHUs akapubuia y KOpoB HaOmomanu
JIOCTOBEPHOE YBEIMYEHHE KOJTMIECTBA SPUTPOLIUTOB U JIEHKOLUTOB, a TAKKe KOHLEHTPAIlUH FeMOrIo0nHa, Oenka, TM30LUM-
HOH 1 GaKTepULNAHON aKTUBHOCTH CBIBOPOTKH KPOBH, (harolUTapHOi aKTHBHOCTH JISHKOLIUTOB.

KnroueBble c10Ba: akapuOHi, KPYHIHBIH POTaThIid CKOT, THIIOAEPMATO3, MOP(OJIOTHIECKHE U OMOXMMHUYECKUE T0Ka3a-
TENU KPOBH, JKEJIBAKU, OBOJBL.

I[MocTanoBka npodaemMbl. [ umonepmMaro3 — XpoHHIECKOE 3a00JIeBaHUE, IIUPOKO PACIPOCTPAHEH-
Hoe B benmopyccum u Ykpaune, BbI3bIBAEMOE JIMUMHKAMH MOJKOKHBIX OBOJOB Hypoderma bovis u
H. lineatum. OBoOABI OTHOCATCS K HACEKOMBIM C TOJHBIM IpeBpalleHreM. B cBOeM pa3BUTHU OHHU
mpoxoasaT Ga3bl Aila, JUIMHKH, KyKOJKA ¥ UMaro [1]. OCHOBHBIM XO3SHHOM IS ITapa3uTa SIBJISETCS
KPYIHBIN pOraThlii CKOT, XOTS 3TH HACEKOMBIC MOTYT pa3BHBAThCA y 3¢0y, OyHBOJIOB, SIKOB M AaXe Y
nonraneid. BeTpedarorest ciaydan mapa3suTHPOBAHUS JTMYMHOK OBOja y deioBeka. OMHAKO ATO CITydaii-
HBIW TIApa3UTH3M, OH HE MMEET SMU300THICCKOTO 3HAUCHHS, TAK KaK MOJHOro Metamopdo3a Bo30yIu-
TeJsl IPU 3TOM HE MPOUCXOAUT [2].

[TaTorenHoe BO3AEHCTBHE TUUMHOK OBOJOB HAUWHACT MPOSIBIATHCS B TIEPUO] IPOXOKACHUS X Yepe3
KOXy. Y KMBOTHBIX HaOJofaeTcs 3y, 0ecrokoicTBo. OHM yOeraroT ¢ TTacTOMII B KyCTAPHUKH U BOJIOE-
MbL. B nanpHelIemM TMYUHKY OBOJIOB JIBUTAOTCS MEXKIY TKaHSIMH, TPABMUPYIOT WX ¥ BBI3BIBAIOT BOCIA-
Jieare (0COOCHHO CTEHOK IMHUIIIEBO/IA M CIIMHHOMO3TOBOTO KaHana) [3]. bonbHbIe )KUBOTHEIEC XYJICIOT, Y HUX
CHIDKAIOTCS ya0H [4]. B KOHIIe 3MMbI JIMUUHKH MOSIBJISFOTCS O] KOYKEH. 311ech 00pa3yroTcss HHPHIBTPa-
ThI, KO’Ka CTaHOBHTCSI OyrpucToii. B obmacti crimHbl 00pa3yroTcsl OTBepCTHS (HOPHITHI), KOTOPBIE TTOCTe
BBINAJICHUS IMUMHOK TOCTETIEHHO 3apacTatoT [2]. B mporecce Murpaiuu U 103peBaHus JIMYMHOK OBOAOB
pa3BuBaeTCs 00I11asi HHTOKCHKAIUS OpraHu3Ma KPYITHOTO POraroro ckora [35, 6].

K mocnmemyronmm MeCcTHBIM OCIOKHEHHSM COCTOSIHHSA KOXKH TPEIpacIioNiaraloT OTpHIATEIhHBIE
BHCITHHE W BHYTPCHHUE (PaKTOPHI: 3arpsS3HCHHS, MEXaHUYCCKHE MOBPEXKICHUS, CHHKCHHUE OOIIero u
MECTHOT'O UMMYHHUTETA, TPOYUUSCKUE W SHIAOKPUHHBIC PacCTPOICTBA, HApPyIICHUs 0OMEHa BEIIECTB,
AyTOMHTOKCHKAIIUSA IPpU AeOULIUTE BBIACIUTSIIEHON (QYHKIIMH BHYTPEHHUX OpraHoB [7].

AHaJIU3 MOCJeTHUX HCCae0BaHui U mydankanuii. HecMoTps Ha G0MBIIIONH acCOPTUMEHT Jiede-
OHBIX IMMpernapaToB, BOMPOC O pa3padOTKe HOBBIX 3(PPEKTHBHBIX CPEJICTB MPOTHB TUIMOIESPMATO3a, HE
TOJIBKO JINKBUAWPYIOUINX caMmy OOJIe3Hb, HO M €€ TOCIEICTBUS, He pelieH. Benb mpu AIUTETEHOM
MIPUMEHEHUH CYIIECTBYIOIINX MPErnapaToB HAKIIAIBIBAETCS 3alpeT Ha YIMoTpebieHne )KMBOTHOBOAYE-
CKOM MPOAYKIIMH KaK B MEPHUOJI JICUCHUS )KUBOTHOTO, TAK U Ha HEKOTOPOE BpeMs MOCIe JEUEHUs, KO-
TOpoe 3a4acTyio He 3P peKTuBHO [8].

B xozsiicTBax 00paboTKa KMBOTHBIX YacTO MPOBOAMTCS IO CTApUHKE, C IPUMEHEHHNEM Maseil Ha Ku-
POBOI1 WM Ba3eIMHOBOM OCHOBE MECTHO. Jl0Ka3aHO, YTO Ma3W Ha KMPOBBIX OCHOBAaX HE COOTBETCTBYIOT
TpeOOBaHUAM TIEPBOH (Pa3bl BOCHIAIUTEILHOTO TMPOIIECCa, MOCKOIBKY HAPYIIAKT OTTOK COJCPKUMOTO U3
paHbl, co3/1aBasi OJIaronpHSTHBIC YCIOBHUS Uil pocTa MUKpodIops! [9]. Poibk HocuTesss B KOMOMHHPOBAaH-
HOM TIperapare 3HaYUTeJIbHO BO3PACTaeT C TOYKH 3PEHHSI COBMECTIMOCTH KOMITOHEHTOB, PACTBOPEHHBIX B
HEM, UX 00ECIICUCHHUS U OCBOOOKICHHS, U ero (hapmakonoruueckoit unauddepentaocta [10].

AxaprOmIT — HOBBII WHCEKTOAKAPHUIIAI Ha OCHOBE MBepMeKTHHA. O0IaaeT MPOTHBOBOCTIATUTELHBI-
MH, aHTUCENTUIECCKIMH, CTUMYJIHPYIOIINMH 32)KUBIICHHE TIOBPEKACHHMIA KOXKHI CBOMCTBAMH, HE pa3ipaxka-

© Croasipora 10. A., Autunos A. A., Baxyp T. H., 2016.
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€T KOXKHBIE TIOKPOBBI, OKa3bIBaeT cllaboe pasmpakaroliee JeWCTBHE Ha CIM3UCTRIE 0000UKH T1a3. B pe-
KOMEH/TyeMbIX 032X aKapuOWIT HE BBI3BIBACT y )KMBOTHBIX TIOOOYHBIX SBJICHUI M OclioxHEeHHH. Bee 310
00YCIIOBIIMBAET €0 BEICOKYIO TEpaneBTHICCKYIO 3(D(PEeKTHBHOCTH IpH apaxHodHTOMO3aX [11].

B cBsi3u ¢ BrIlIecKa3aHHBIM MBI TIOCTABIIIM Tiepea co0oil meab HcciaenoBaTh, Kak BIUSET aKapu-
OWI Ha KIIMHUYECKHE U TeMaTOJIOTHUECKUe TIOKa3aTeIl KOPOB MIPH TUIT0AepMATO3e.

Marepuan u MeTOAMKA HccaenoBaHus. JledeOHbIC CBOIMCTBAa akapuOWia MPU THUIOIESPMATO3E
kpymHOTO poratoro ckota u3ydanu B KCYII um. XKykoBa bparunckoro paiiona ['omensckoit o0mactu
Ha 30 KopoBax, OOJIHHBIX TUIIOAECPMATO30M. Y ITHUX KUBOTHBIX MPH KIMHAYECKOM HCCIICIOBAHUH 00-
HapYXUBAJIW JTHYUHKU THIIOAEPM O] KOXKEH (MPEUMYIIECTBEHHO B O0JIACTH CIIMHBI BJIOJIb TIO3BOHOY-
HOTO CTOJI0a) B BUJIC BO3BBIIICHHI Ha €€ MMOBEPXHOCTH BEIIMYMHOM ¢ (acoib u KpymHee 16—45 mit. Ha
KUBOTHOM.

B onprtHy10 rpynmy (n=20) 66110 0TOOpaHO KOPOB, 00paboTaHHBIX akapuOuiaoM. [Ipemapar HaHO-
CHJIM HA BO3BBIIICHHS W BOKPYT HUX 3 pacuera 0,1 r/cM” KOXKH ¢ MOCICIYIOIINM JETKHM BTHPAHHEM.
Koposam xouTpOnsHOM rpymmsl (n=10) 00paboTku HE TPOU3BOIUITHCE.

HccnenoBanre KpoBY MPOBETH MPHU MOCTAHOBKE KUBOTHBIX Ha OIBIT, & TaKXKE MOCIEe 00paboTKH
Ha 3,7, 14 u 21 nens. KpoBb y KOpOB 0TOMpanu yTpoM, 10 KOPMIICHHSL.

Mopdomorudeckue moxka3aTesn ONpenessia ¢ TTOMOIIBI0 aBTOMAaTHYECKOTO TeMaTOJIOTHYECKOTO aHa-
mm3aropa «Medonic-Ca 620» (IIserus). JleiikodopMyy TOACUUTHIBAIN B Ma3Kax KPOBH, OKpAIICHHBIX
no [larmmenretimy. BruoxvMudeckrne MCCIIEIOBaHUS CHIBOPOTKH KPOBHU BBITIONHSUTM HA aBTOMATUYECKOM
ornoxumMuaeckoM aHanmsarope «Carmay Lumen» (Ucmanmst) u «EuroLyser» (AHTIHSA), C NCTIONB30BaHHEM
Ha0OpOB peareHToB Mpon3BojicTBa pupM «Randox» (Anrmms) u «Carmay» (I[Tonbima).

OcHoOBHBIE pPe3yabTaThl HCCJAeT0BaHNA. Ha YeTBepThIi JeHh UCCIICIOBAHUS B PE3yJIbTaTe MpH-
MEHEHUS aKapuOuUIIa )KUBOTHBIM OTIBITHOHN TPYIIIBI, MECTA MOPAKEHUH TUINHKAMHU THIIOCPM Ha KOXKE
KOPOB Pa3MATYHIINCH. Y >KHBOTHBIX KOHTPOJBHOW TPYIIBl OHU OBLIM YIPYTUMH U CIAABIHUBAINCH C
TpyaoM. Ha 1rectoii 1eHb y )KUBOTHBIX OMBITHOMN TPYIITEI OyTOPKH CTAIH eIle Msrde, HECKOJIBKO yMe-
HBIIWINCH B 00bEME, a K 9-My JHIO OHM YMEHBIIWINCEH B cpeHeM Ha 18 %. Y KHUBOTHBIX KOHTPOJIb-
HOW IpyNITB H3MEHEHUH B 00J1aCTH JIOKATH3AINH JTHIHHOK HE OTMEYaJIoCh.

B nmocnenyromniem npoucxouiio AanpHelee yMEHbIIeHNE KEeITBAKOB Y KOPOB OMBITHOW TPYIIIBI U
K 14-My nmHIO OHHM OBLTH TIOYTH HE3aMETHBIC. 32 STOT MEPUOJI Y KOPOB KOHTPOIBHOHN TPYIIIBI OyTphI
YBEeTUIIIINCh B 00beMe B cpeadeM Ha 20 %. K 21-My nHIO Y KOPOB OIBITHOW TPYIIIEI KEITBAKA HE
MPOCMaTPUBAJIICh, B KOHTPOJIBHOU TPyIIIie OHM OBUIM XOPOIIO BUAHBL. B mocnemyromye 1HA y HEKO-
TOPBIX KOPOB KOHTPOJHHOW TPYMIIBI B JKeIBaKaxX MOSBUIUCH oTBepcTHs. Ha 30-i neHp y BceX KUBOT-
HBIX KOHTPOJHHOW TPYIIITHI TPOCMATPHUBAIIUCH JKEJIBAKH.

B pesysbrare npoBeCHHBIX HCCIICA0BaHUI YCTAaHOBIIEHO, YTO 3 PEKTHBHOCTH aKapHOWIIa TIPH THTIO-
JepMaTo3e KPyIHOTo poratoro ckota coctaBmia 100 %. B KoHTponpHO# rpymme, e )KUBOTHBIC He 00pa-
0aThIBAIKCH JICUCOHBIMHU TIpETIapaTaMy, SKCTCHCHBHOCTh UHBA3UH OCTAJIACh Ha MPEKHEM YPOBHE.

Jia yTouHeHUs BIMSHHS Tperapara Ha OPraHW3M >KHBOTHOTO, OBIJIO TPOBEACHO HCCIIEOBaHUE
KpoBH. Kak NOKa3bIBalOT pe3yNbTaThl, B MPOIECCE OMBITOB COAECPKAHNE SPUTPOLIUTOB B KPOBH KOPOB
obeux rpymnn ObUIO MOHMKEHO (6,50+0,2 u 6,11£0,2x10"%/n cootBeTcTBeHHO). Ho yxe uepes 14 mueit
MocJie MPUMEHEHUS TpernapaTa CoJepKaHUue IPUTPOIUTOB YBEIMYWIOCH B ONBITHOHN rpymme Ha 7,7 %
(mo 7,0+0,3%10"%/11, p<0,05), a B KOHTPOJILHOW TPYIITE MOKA3aTeNb TaK U OCTAJICS HIDKE (PH3HUOIIOTH-
YEeCKOro (6,410,4x1012/n) JIO 3aBEPILECHUS OIBITA.

AHanu3 akKTUBHOCTH KJIETOYHBIX (DaKTOPOB HECHEIM(PUICCKOTO MMMYHHUTETA MOKA3hIBACT, YTO Y
JKUBOTHBIX OTMEYACTCS TIOHIKECHHE OOINEro KOJMYECTBA JIEHKOIUTOB B 00emx rpymmax (11,9+0,2 u
11,5+0,2x10°/1 cootBercTBeHHO). HO Y KOPOB OIBITHOM IPYIIIBI COAEPIKAHHE JICHKOLNTOB [OCTCIICH-
HO YBEJIMYMBAJIOCH, JOCTUTHYB K KOHILY UCCJICTOBAHUS 13,1i0,5><109/ﬂ (1a 10,0 % B cpaBHEHUU C Ha-
qanbHBIM TI0KazareneM, p<0,01). B kpoBu KHBOTHBIX KOHTPOJILHOM TPYIIIBI JCHKOIIEHUS COXPAaHH-
JIachk B TeueHHe Bcero ombita (1 1,310,4x109/n).

ConeprkaHre TeMOTrJI00MHa B KPOBH KOPOB 00EUX TPYIIT B HAYAJIe HCCISIOBAaHUI OBLIIO CHUIKEHO B
cpaBHeHnU ¢ pusuonorunueckum (91,0+1,5 u 87,0+1,0 r/m). Ho yxe Ha 14-b1ii 1eHD MOKa3aTeb y KU-
BOTHBIX ONBITHOHN Tpymmbl yBeawmauicsa Ha 6,3 % (mo 96,7+3,8 1/m, p<0,05). DT0 CBHIETEILCTBYET O
MPEKpAICHHE TOKCUYECKOTro 3¢ (eKTa TUImojAepM Ha OPraHU3M B pe3ysbTare THOEIn BO30YIUTEICH.
Y KUBOTHBIX KOHTPOJILHOU TPYMIIBI COEPKAHUE TEMOTIIO0MHA B KPOBH OBIJIO CHUYKCHHBIM B TCUCHUC
Bcero onbiTa (86,0+0,2 /).
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B nauane nccienoBaHus y KOPOB OMBITHOW M KOHTPOJIBHOMN TPYIINT OTMEYAETCs THIIOIPOTEHHEMUS
(45,8+1,1 u 46,0+1,06 1/ COOTBETCTBEHHO). YiKe K 21-My THIO MCCIENOBaHUI comepikanue Oenka B
CBIBOPOTKE KPOBH >KHBOTHBIX OTBITHOM TPYIIBI JOCTOBEPHO MOBHIMIAIOCH HA 5,2 % (1m0 48,2+1,2 1/,
p<0,05). KonnenTpanus 6eka B CBIBOPOTKE KPOBH KOPOB KOHTPOJIBHOU TPYIIITHI 40 KOHIIA OITBITa OC-
TaBajach MOHWKEeHHOU (44,5+1,5 r/m).

Bnarogaps npuMeHeHNIO akapuowiia, OTMEUAIH YBEIIMICHHUE JIM30IIUMHON aKTUBHOCTU CHIBOPOTKH
KPOBH, OJTHOTO M3 (PaKTOPOB HECTICITUPHUECKOTO UMMYHHTETA. JIU30IIUM TIPOIYIUPYIOT TIA3MOIIUTHI
Y TIPOIUIA3MOIMTHI (NPEIISCTBEHHUKHU JICHKOIIUTOB) U CaMU JICHKOIMTEL. Tak, B KPOBH KHBOTHBIX
OTIBITHOM TPYIIIBI ATOT MOKa3aTellb 0 Hadana dKcrepuMenTa coctapisit 8,1+0,1 %, a kK KOHILy OmmbITa
yBenmuumiics A0 9,7+0,2 % (aa 19,8 %, p<0,05). Ilo HameMy MHEHHIO, STO MPOU3OIIIO BCJICIACTBHEC
rubeny runonepM Onaronapsi IPUMEHEHHIO akapuOwia. B KOHTPOIBHOW TpyIe JUYHHKH OCTAINCh
’KWUBBI, TIOPTOMY YBEITMYCHHUS JTU30ITUMHON aKTUBHOCTH CBIBOPOTKH KPOBH He mpou3onuio (8,1+0,2 %).
JT0 03HAYaNO0, YTO JEHCTBHE UMMYHHBIX MEXaHU3MOB Cl1aboe, YTO OBIBACT MPU JUTUTEIBHOHN MepCuc-
TEHIIUH T1apa3uTa B OpraHu3Me (0COOEHHO NP MUTPAIUH JIMYMHOK, TaK KaK UM HEOOXOAUMO TPEOI0-
JIeBaTh IMMYHHBIE Oaphephl XO35IMHA).

BakTepurniHas akTHBHOCTh CHIBOPOTKH KPOBH — BaXKHBIHM TOKA3aTeNh HECTICIIM(PUISCKOTO UMMY-
Huteta. OHA OTpakaeT CyMMapHYIO aKTHBHOCTh TyMOPAJIbHBIX (DaKTOPOB HecTIeU(HUIECKOTO UMMY-
HUTeTa. B Hayane Halero ucciieJoBaHus OaKTepUITUIHAS aKTUBHOCTh CHIBOPOTKH Y )KMBOTHBIX 00CHX
rpymn Obu1a cHmkeHa (66,1+1,1 % — B onbITHOU Trpyme U 62,3+1,5 % — B KOHTPOJIBHO). DTO YKa3bI-
BaJIO HA YTHETECHHE TYMOPAIBbHBIX (DaKTOPOB HECTICTUPUUIECKOTO UMMYHHTETA (KOMITJIEMEHTA, MPOoTIe-
pAMHA U Ap.) U MOATBEPKIANI0, YTO THIIOACPMBI OKa3bIBalOT HETATHBHOE BIMSHUEC HA BECh OPTaHU3M.
Ha 21-p1i1 AeHB DKCIIEpUMEHTA B KPOBH KUBOTHBIX OIBITHOM TPYIITEI ATOT ITOKA3aTeNb YBEIUIHIICS Ha
10,6 % (mo 73,1+1,4 %, p<0,05), a y KOpOB KOHTPOJIGHOI TPYMIIbl — MO-NPEKHEMY OCTaBaJICsS CHH-
JKEHHBIM 10 KOHIIa uccienoBanus (61,1+1,1 %). [lony4yeHHbIe qaHHBIC YKa3bIBAIOT HA TO, YTO OJIaro-
Japs 0OCBOOOKIEHUIO JKUBOTHBIX OIBITHOM T'PYMITBI OT THIIOAEPM IO/ BIMSIHUEM akapuOmia, mpekpa-
TUJIOCH aryOHoOe JeiicTBrE BO30YAUTENCH Ha UMMYHHYIO CUCTEMY OPTaHH3Ma KOPOB.

YrHEeTeHne UMMYHHOW CHCTEMBI OpraHU3Ma KOPOB IO/ BIUSHUEM JMUYWHOK THIIOAEPM OBLIO MOJ-
TBEPKJICHO Pe3yIbTaTaMu OTpeielcHus (DaronuTapHO aKTUBHOCTH JICHKOIIUTOB. B KPOBH JKUBOTHBIX
OTBITHOM M KOHTPOJILHOHM TPyNI B Hauyaje KCCIENOBAaHUS 3TOT MMOKaszaTenb cocTaBisn 36,1+0,7 u
36,2+0,6 % cooTtBeTcTBeHHO. HO K 21-My IHIO SKCIIEpUMEHTa ¥ KOPOB ONBITHOM T'PYIIIBI (haromurap-
Has aKTUBHOCTb JIEHKOLIUTOB KPOBH IOCTOBEPHO yBenuumiach Ha 25,2 % (g0 45,242.5 %, p<0,01), ay
KOHTPOJILHOH TPYIITHI TaK U ocTajiack CHIKeHHOMU (36,0+0,7 %).

BeiBoasl. 1. Axapubui — 3¢ pexTrBHOE JIeueOHOE CPECTBO, 00ECIIEUNBAIOIIEe TIOTHOE BBI3I0PO-
BJICHHUE KOPOB IIPH THITOAepMaTo3e. DPPEKTUBHOCT ATOTO Mpenapara OTHOCUTEIBHO JIMYHMHOK TUIIO-
nepM y kopoB coctaBmia 100 %.

2. bnaromaps nmpumeHeHuto akapubuina Ha 21-if IeHb MOCie Hadana JCUYSHUS B KPOBH KHUBOTHBIX
MIPOUCXOANT JOCTOBEPHOE YBEIUUCHHE KOJMYECTBA IPUTPOIIMTOB U JIEUKOIIUTOB, a TAaKXKe KOHIIEHTpPa-
UK TEMOTIIO0NHA, Oelka, IM30IMMHON U OAKTEPHIIMIHOW aKTHBHOCTH CHIBOPOTKU KPOBH, (haromnnTa-
pHOW aKTUBHOCTH JICWKOIIUTOB. DTH M3MCHEHUS YKa3bIBAIOT HA BOCCTAHOBIICHHE KPOBETBOPCHHS U
MMMYHHTETa y KOPOB IOl BO3IEHCTBUEM aKkapuOWiIa, MPUBEAIIEro K THOenn B30y auTeneil runoaep-
MaTo3a. brIcTpoe BoccTaHOBICHHE OpraHu3Ma KOPOB TOCHE MOPAXKEHISI TIMYMHKAMH THIIOJCPM — BaK-
HeUmmui (hakTop sl BO3OOHOBICHUS UX HOPMAJILHON MOJIOYHON MPOIYKTUBHOCTH, a TAKKE COXpaHe-
HUS peHTa0EeTFHOCTH MMPOU3BO/ICTBA.
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KuiniuHi Ta remaroJioriyni noka3HNKM KOpiB, XBOPUX HA rinoepMaros, 3a JiKyBaHHA akapuodijiom

IO. O. CronsipoBa, A. A. Anrinos, T. I. Baxyp

IpencraBneni pe3ynbTaTH AOCTIHKEHb KIIHIYHUX Ta reMaTOJIOTIYHUX ITOKAa3HUKIB BEJIMKOI poraTtoi Xyao0u, ypaxeHol
30yHHKaMH TilloJilepMaTo3y, B Ipoleci JTiKyBaHHs HperaparoM akapu6ir. Hosuit edexTuBHMIL ikyBansHuI 3aci0 akapuOin
3a0e3neuye MOBHE OY)KaHHS TBapHH 3a rilloJepMaTo3y, He 3aBJIal0Yl HEraTUBHOTO BILUIMBY OpPraHi3My BEJIMKOI poraroi Xy-
no6u. Ile O6yno miaTBepIKEHO TUHAMIKOIO 3MiH MOP(]OJIOTiYHMX i 010XIMIYHHX ITOKAa3HUKIB KPOBI HOCTITHUX TBapuH. Tak, B
pe3ynbTaTi 3acTOCYBaHHs akapuOija y KOpiB CIIOCTepirain JOCTOBipHE 301IbLICHHS KiIbKOCTI EPUTPOLMTIB i JIeHKOUHUTIB, a
TaKOX KOHLEHTpalii reMorio0iy, 6iKa, Ji30MMMHOI Ta GaKTepHLIUIHOT aKTUBHOCTI CHPOBATKK KPOBi, (harorurapHoi akTH-
BHOCTI JICHKOIMTIB.

Kurouosi cioBa: akapubii, Benuka porara xyno0a, rimogepmaTto3, Mopgosoriusi Ta 6i0XiMiuHi HOKa3HUKH KPOBI, XKO-
BHa, Ie/31.

Clinical and hematological indices of caws with hypodermosis during treatment by acaribil

J. Stolyarova, A. Antipov, T. Bakhur

Hypodermosis is a chronic disease, widespread in Belarus and Ukraine, caused by the larvae of subcutaneous gadfly Hy-
poderma bovis and H. lineatum. Despite the large range of medical products, issue of developing new and effective anti hy-
podermosis, liquidating not only the disease itself, but also its consequences, has not been resolved.

Akaribil is the new insectoacaricide based of ivermectin. It has anti-inflammatory, antiseptic, stimulating the healing of
damaged skin properties, does not irritate the skin, has a mild irritant effect on the mucous membranes of the eyes. At rec-
ommended doses, does not cause akaribil animal side effects and complications. All this accounts for its high therapeutic
efficacy against arahnosis and enthomosis. In connection with the above, mentioned we had a goal to investigate the effect of
akaribil on clinical and hematological indices of cows with hypodermosis.
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Research carried out at the farm, named Zhukov, Bragin district, Gomel region of Belarus for 30 cows with hypodermo-
sis. The intensity of the hypodermis larvae infestation in all animals was 16—45 skin mounds containing agents on each cow.
An experienced group of animals was made up of 20 animals treated akaribilom. 10 cows were included in the control group,
which was not runnability.

Blood analysis conducted at the beginning of the experiment and after treatment at 3, 7, 14 and day 21. The morphologi-
cal indices were determined by an automatic hematology analyzer «Medonic-Ca 620" (Sweden). Leykoformulu counted in
blood smears stained Pappenheim. Biochemical studies of blood serum was performed in automatic biochemical analyzer
"Sarmay Lumen" (Spain) and «EuroLyser» (England), using the "Randox" (England) and "Sarmay" (Poland) set of reagents
production companies.

It was found that akaribil is an effective therapeutic agent, providing complete recovery of cows at hypodermosis. The
efficacy of this drug against larval hypodermis cows was 100 %. This confirmed that at 21-th day of experiment in animals
that had been treated by akaribil, protuberances previously filled pathogens at skin completely disappeared.

Also, due to the use of akaribil significant increase in the number of erythrocytes by 7.7 % (p<0.05) occurred in the
blood of animals. This index before the study was 6.50+0.2 T/l of cows experiment group and 6.11+0.2 T/l — in a control
group. At 21-th day after the start of treatment the number of erythrocytes in the blood of animals was 7.0+0.3 and 6.4+0.4
T/l respectively.

At baseline, animals of both groups had a leukopenia, which disappeared in a group experiment by increasing the number of
leukocytes by 10.0 % (p<0.01). So, at the beginning of the study, this index was 11.9+0.2 G/l of cows experiment group and
11.5+0.2 G/1 - in a control group. After 21 days, the number of leukocytes changed to 13.1+0.5 and 11.3+0.4 G/1, respectively.

Also in infested animals were observed depression of a hemoglobin concentration in blood. Cows of the experimental group
had this index 91.0£1.5 g/1, and of control group — 87.0+1.0 g/l. For the end of the study hemoglobin concentration was changed to
96.7+3.8 and 86.0+0.2 g/1, respectively. So, through the use of akaribil this index increased by 6.3 % (p<0.05).

Sick animals with hipodermatosis had a hypoproteinemia. The protein content of cow blood serum was 45.8+1.1 g/l in
the experimental group and 46.0£1.06 g/l — in the control. Application of akaribil allowed to reach 48.2+1.2 and 44.5+1.5 g/l,
respectively. This means that the disinfected animal protein concentration increased to 5.2 % (p<0.05).

Thanks to using of akaribil for animals of the experimental group, their serum lysozyme activity increased for 19.8 %
and bactericidal — for 10.6 % (p<0.05). So at the beginning of researches, these indices of experimental group cows were
8.1+0.1 and 66.1+1.1 %, respectively. After 21 days of the study, they increase for 19.8 and 10.6 %, respectively (p<0.05).
This means that they were 9.7+0.2 and 73.1£1.4 %. The lysozyme and bactericidal serum activity of animals in the control
group did not change significantly and amounted at the end of the study 8.1+0.2 and 61.1+1.1 %, respectively.

Inhibition of the immune system of the cows’ organism under the influence of Hypodermis larvae was confirmed by de-
termining the phagocytic activity of leukocytes. The blood of animals of experimental and control groups at baseline, the
index was 36.1+0.7 and 36.2+0.6 %, respectively. But to the 21-th day of the study, the experimental group of cows their
phagocytic activity of white blood cell count was significantly increased by 25.2 % (to 45.2+2.5 %, p<0.01), while the con-
trol group remained to be reduced (36.0+0.7 %).

All these developments point to a recovery of hematopoiesis and immunity in cows under the influence of akaribil. Such
a phenomenon is possible because akaribil drug leads to death of hypodermosis pathogens. As a result of the death of patho-
gens, they cease to allocate to a host toxic metabolites. Because of this stops the oppression of the hematopoietic and immune
systems of the body and the cow is restored. This factor is a very important for the restoration of normal milk production of
cows and maintaining profitability.

Key words: acaribil, cattle, hypodermosis, blood, morphological and biochemical blood parameters, nodules, gadfly.
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TIMYEHKO O. B., 3100yBau
Ooecvkuil inian [lepocasnoco HaAyKoB0-00CAIOHO20 THCMUMymy 3 Aa00pamopHoi 0iacHOCUKU ma
6EMEPUHAPHO-CAHIMAPHOT eKCnepmu3u

3HAYEHHS MIPOJIAOHLINENTUAA3U B IIEHTU®IKALIT
CAJIBMOHEJI TA IIUTPOBAKTEPIi, 130JIbOBAHUX
I3 XAPYOBUX ITPOJAYKTIB TA KOPMIB

BucBiTIIeHO /aHi OA0 YacCTOTH MPOAYKYBaHHs (EepMEHTY MipONiIOHIINENTHAA3H eHTepOoOaKTepisiMu, sIKi 13071b0BaHi 3
Xap4yOBHX IPOAYKTIB Ta KOPMIB JUIS TBapHH, y Pe3yabTaTi 4Oro BCTAHOBWJIM HOTO 3HAaUYeHHS B ineHTHOiKamii. Y BeTepuHap-
Hilf Gaxrepioiorii B YkpaiHi BusABIeHHs (epMeHTy L-IiposioHIIIenTnAa3y He € MHUPOKO MOUMIMPEHUM. AJle pe3ylbTaTH
HAIlIUX CKCIICPUMEHTAIBHHUX JAOCIIKCHb BKa3yIOTh, 110 HOT0 BUSABICHHS Ma€ BEJIUKE 3HAYCHHS AU iAeHTHIKALl KyIbTypa-
JIBHO 1 610XIMIYHO CX0XKHX Ta aHTHI'CHHO CHOPITHEHNX eHTepoOaKTepill, TaKMX SK CalbMOHENH 1 muTpobakTepii. Jocimimken-
HsI IOKa3aJd, 10 HUTPOOaKTepii BOJOAIIOTh MipOIiIOHIIIENTHAA3HO akTHBHICTIO Y 100 % BHNAAKiB HE3aJISKHO Bijl BUAY
JIOCIIJIHOTO MaTepialy: Xap4oBi MPOJYKTH YU KOPMH. | HaBMakH, caJbMOHENH 30BCIM HOro He NPOAYKYIOTh. PasoM 3 mum
OTpUMaJIM AaHi [IO0 YaCTOTH CHHTE3y MipOJIIOHIINENTHAA3H IHIIKMX MpPEeICTaBHUKIB eHTepobaktepiit: Klebsiella spp. Ta

© Timuenxko O. B., 2016.
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Serratia spp. nponykyiots y 100 % Bunanxis, Enterobacter spp. (11,5 %), Hafnia spp., E. coli, Proteus spp. Ta Shigella spp.
HE BOJIOJIOTH ITiPOTIIOHUIIETITHIA3HOK aKTHBHICTIO.

Kawuosi ciioBa: 3HaucHHs, ineHTH(DIKAIS, PO JOHUIIENTHIa3a, KOPMH, CATBMOHEINH, IUTPOoOaKTEpii, Xap4uoBi mpo-
JTyKTH.

IocTtanoBka nmpodaemu. BroxuBanHs Oaktepiid, 0 nepeOyBarOTh y Till 4M 1HIIIM €KOJOTIYHIH
Hillli, 0€3MM0CePEeTHbO TTOB’ I3aHO 3 TEHETHYHO 3aKPIIUICHOIO 3MATHICTIO IMiIKIIOYATH PETYIISATOPHI CHC-
TEMH MIiHJIMBOCTI Ta aamnTallii Ha pi3HUX CTaisIX PO3BUTKY OAKTEPIHHOT ITOIYJISIIIT.

Y Mikpo6ionorii 3acTOCOBYIOTh Psili €KCIIpec-TecTiB Al AudepeHmianii Ta ifeHTudikamii eHrepo-
Oaktepit (Api-tect, EHTEPO-tecT Ta iH.). [lo ix ckinamy BXOISTh peareHTH, 3a TOTIOMOTOK SKHUX BU-
3HAYalTh HAsIBHICTh epMeHTY L-miposigoHianentuaa3u. Taki TeCT-CUCTEMH OUIBIIICTh JadopaTopiit
B YKpaiHi BUKOPHCTOBYIOTHb PiJKO, Yepe3 iX JOPOTOBH3HY, OCKIJIBKH A0 iX CKJIaay BXOAWTH OaraTto
TecTiB, sKi He nependadeni y ACTY Ta [SO. Ane nix yac inTepnpeTarii pe3yabTariB OCHTIIKEHb Yac-
TO BUHHUKAIOTh CYMHIBH, TOMY IIIO CAJTbMOHEIH 010XIMIYHO CXOXKi Ta aHTUTCHHO CIIOPITHEH] 3 1HITAMH
MpeACTaBHUKAMH poauHu Enterobacteriaceae, TakuMu K UTpoOakTepii 1 6e3 gqomomoru IDA, PID,
[1JIP Ta iH. ZOCTOBIpHUI pe3ynbTaT HAAATH BaXKKO. A aHaNi3aTOpW Ta BUTPATHI MaTepiaiy 10 HUX AJIS
BHSIBJICHHS OakTepiit pony Salmonella He 3aBXIu € B HASIBHOCTI Y JTA0OPATOPIsX.

AHaJIi3 0CTaHHIX JOCTiIKeHb i myOJikauniil. Y BeTepuHapHii OakTepioyorii BUsSBICHHS (hepMeH-
Ty L-mipomnigoHinmenTuaasu He € MUPOKO PO3MOBCIOHKEHUM, OCKUIBKY ieHTUdIKaLI0 eHTepoOaKTe-
pi#t mpoBoATh BignosinHo 10 BuMor 1SO, EN, ICTVY [1-3], TOCTiB [4] Ta MeTOIWYHHUX pEeKOMEH/IA-
i [5, 6], y IKWX HE ONMMCAaHO BU3HAYCHHS IIHOTO (PEPMEHTY.

Briepuie Ha HasBHICTH (epMEHTY MipOJIAOHUINENTHIA3M B E€HTEpOOaKTepiii 3BEpHYIH yBary
Mulczyk M. ta Szewczuk A. (1969) [7, 8]. [desxi aBTopu BKa3zyBajiH, U0 HIUTpoOaKTepii Maike moc-
TIHO CHHTE3YIOTH Tipodinoninmentuaasy (PLP, PYR) mopiBHSHO 3 caabMOHENIaMH, SIKi HOTO HE TIPO-
IyKYIOTh Y 99,6 %, E. coli Ta iHmmx eHTepobakTepiit [7-9].

Merta gocaizkeHHs1 — IPOaHaJi3yBaTH YacTOTY NPOAYKYBaHHS €HTEpOOaKTepisiMu pepMeHTY Ti-
POJTIIOHUITIEITHIA3M Ta BCTAHOBUTH HOTO 3HAYCHHA Y imeHTU(IKaIlli MUTpoOaKTepild Ta calbMOHEN,
130JIbOBaHUX 13 XapUOBHX MPOAYKTIB Ta KOPMIB JIJIs TBAPHH.

Marepiaa i meToau nocaimkens. 3a niepiog 2013-2016 pp. gociimkeHHIO mipisrano 886 3pas-
KiB, 3 HUX Xap4OBUX MPOAYKTIB — 659 Ta KopMmu 1 TBapuH — 227 npob. 11 NOpiBHAHHS 3aCTOCOBY-
BaJIM €TAJIOHHI IITaMH €HTEpOoOaKTepil, mo HaxaHi HaM 3 JlepKaBHOTO HAYKOBO-KOHTPOJIBHOTO 1HCTH-
TyTy Oi0TEXHOJOrIT Ta MTaMiB MiKpoopraHi3MmiB Ta iHcTUTYTY iM. JI.B. I'pomarieBcekoro: Salmonella
typhimurium 144, Salmonella adobraco 1, Escherichia coli ATCC 25922, Shigella flexneri I'TCK
266a, Klebsiell pneumonia NCTC 5055, Serratia marcescens HJ1A-1, Enterobacter aerogenes I'lCK
2531, Proteus vulgaris TICK 160209.

Ockinbku OakTepii BIPOJOBXK CBOTO iICHYBaHHSI €BOJIIOIOTH, MPUCTOCOBYIOUUCH 10 YMOB HABKO-
JUIIHBOTO CEPEAOBUILA, TOMY Ul BUPIIICHHS 3aBAaHHS MU IITYYHO KOHTaMiHYBaJlIX Xap4oBi MIPOAY-
KTH (M’SICO CBUHUHH, SUTOBUYHHA Ta Kypsde, eIbMeHI CHpi, prOa XOJIOAHOTO KOMYECHHS) 1 KOPMH IS
TBApHH IITAMAMH MiKpoopraHizmis. Y 06’ emi 1 em’ — 1-10* MikpoGHuX K1iTHH — Ha 50 T HOCITIIKEHOT
npodu. [Ipobu BuTpuMyBau B TepMocTaTi 3a Temnepatypu 36-37 °C npotarom 20-24 rog.

Hocmimkenns 3paskiB nmpoBoawau BimmosigHo xo ACTY EN 12824, ICTY ISO 6579 ta JACTY
IDF 93A. Inentudikariiro mpoBOAWIIN 32 BKa3aHUMH METOAaMu Ta Bu3HauHUKOM bepmxi (2005).

KyneTypu entepoOakTepill, siki BUpOCTH Ha AW(EpeHLIMHO-A1arHOCTHYHUX arapu3oBaHUX Cepe-
nmoumiax (BCA, Pamk Xanca, Enenst Kamrienrsmaxepa) CTEpHIBHOIO OaKTEPIOMOTITHOIO TOIKOIO TIe-
PEHOCWIIM Ha TIOKUBHUU arap Ta B MOXUBHUH OyneiioH. KympruyBanu 3a temmeparypu 30 °C mpoTsi-
rom 20-24 ron.

BusiBienHst ¢epMeHTy MipOJiAOHIINENTHAA3M NpoBOAWIHN 3a nomomororo PYR-tecty (dipmm
«Erba Lachemay, Yexis). JIJig boro CyCHeH3110 T00OBOI arapoBoi KyJIbTYpH HAaHOCHIIN Ha 3BOJIOKCHY
JIMCTUIIHOBAHOIO BOJIOI0 CMYKKY ITpocodeHy peareHToM Ne 1 — mipomigoniioM. CMyXKH 3 KyJIbTypa-
MU TIOMIIIAJIN B CTepHiIbHI yamku [letpi Ta inkyOyBanu 3a Temnepatypu 37 °C mpotsirom 10 xB. Io-
TiM HaHOCWJIH pearcHT Ne 2 KOJLOPOBHH MPOSBHUK (PO3UYMH ITUMETHIAMIHOIIMHHAMAIIBATIBICTIY) Ta
criocTepirany (3a KIMHATHOI TeMIEpaTypH) 3MiHy Kojbopy uepe3 1-2 xB [10]. [ig miero dhpepmeHTy
OakTepiiiHOi menTHaa3M MipOTiIoHII-b-HaTUIaMi pO3IIEIUTIOEThCS A0 b-HadTUNIaMiay, a micis BHE-
CEHHS PO3YHMHY IUMETHIaAMIHOIMHHAMAIBAIBACTINY, KOJIp CMYKKH 3MIHIOBABCS Ha YEpBOHHMM abo
YEpPBOHO-TIOMapaHYEBUH.
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OcHoOBHI pe3yabTaTH 10CTiI:KeHHs1. B pesynbrarti nocmimkenHs 886 3pa3kiB, y ToMy 9ucii 227 —
KOpMIiB AJIsl TBapHH Ta 659 — XapuoBHX MPOAYKTIB i30110Basid Bcboro 490 KynbTyp €HTepOOaKTepii.
13 367 (55,7 %) npo® xap4yoBUX NPOAYKTIB BUALTHIN 452 KyJIbTYpH €HTEPOOaKTepii, cepel AKuX ie-
HTUdIKyBanK 10 nutpodakrepiit — 102 (22,6 %). I3 103 (45,4 %) npoO KOPMIB [T TBAPUH BHILIHIN
38 kynbTyp eHTepobakTepiil, cepen sikux 14 (36,8 %) Bignecnu no Citrobacter spp.

CxO03i 3a KyJIbTYypaJbHUMHU Ta 010XiMiYHHMH BIACTUBOCTSIMHU BiIOMpalld CAIbMOHENH, TUTPOOAK-
Tepii Ta mpoteii. Ha BCA BoHM pociu y BUTIISAAI TEMHO-KOPHYHEBUX 13 METAJIEBUM OJIMCKOM KOJIOHIMH,
Ha arapi Pamk Xanca — yepBoHux, Ha arapi Enens Kammensmaxepa — poskeBHX Ta YePBOHUX KOJIOHIHN,
3 YTBOPEHHSIM YEPBOHOTO MPELUIITATy MMiJ cepeJoBUIIeM. BiamoBinHO 10 3aralbHONPUAHATAX METO-
IiB (sKi € 000B’I3KOBUMH METOAaMH B YKpaiHi Ta €Bporii) 6ioxiMiuHy iAeHTH(DIKALIO TPOBOIMIH 3a
HACTYITHUMH TOKa3HUKAMH: 30pOJKEHHSI JTAKTO3H, Caxapo3H Ta IIIOKO3W Ha TPUILYKPOBOMY 3ai1i30B-
MICHOMY arapi, MpoAyKyBaHHS CIpKOBOJHIO Ta ypeasu, peakuis Porec-IIpockayepa, nexapOoKcuiTy-
BaHHSI JTi3UHY.

BakTtepii pony Salmonella, Proteus Ta aeski nuTpoOakTepii MPoayKyBaad CIpKOBOACHB TaK, IO
MTOYOPHIHHS CEPEIOBUINA CIIOCTEPIraiocsl He JIUIIC B CTOBOYMKY, ajle i B CKOIICHIM YacTWHI arapy
OJNbKEHUIIBKOTO Ta JTI3MH3aTi30BMICHOMY CEpeZOBUILI. Y 3B’ SA3KY 3 MM HE MO>KHA OyJIO JaTu pe3ylib-
TaTH 100 BH/IIJICHHS CCUOBHMHM Ta 30pOIKEHHs ITyKpiB. Taki OakTepii mepii 3a BCe CIIOHYKAIH HAC
10 CyMHIBY miarHoctuku. Js inentudikamii 6akrepii poaiB Salmonella ta Citrobacter Bin Proteus
Spp. 3aCTOCOBYBAJIM TeCT AJIsl BUABJIICHHS (eHINaNaHiHAe3aMiHa3u (Ha arapi (eHiaNaHiH 3 HAaCTYITHUM
HaHECCHHSM Ha KOJIOHII XJIOPHOTO 3aii3a), M0 J0 pedi, TeX BIACYTHIA y CTaHHAPTHUX METOIHUKAX.
[Timo3pini KONOHIT MigAaBaAH CEPOTHITYBAHHIO 3 CATbMOHEIFO3HUMH arTIOTHUHYIOUHMH CHPOBATKAMHU
TMOJIIBAJICHTHUMHU Ta MOHOBaJCHTHUMU. 3a O-aHTHTEHHOI CITOPITHEHICTIO BiIMIYalid KyJbTYPH IIUT-
pobaxTepiit (103 3paska).

VYci kynbTypHu eHTepobakTepiii miggasanu PYR-Tecty, pe3ynbraTi HaBeaeHi B Ta0mui 1.

Tabmuns 1 — PesynasTaTn BusiBjaeHHs nipoaigonianentuaasu (PYR-tecr) y npeacraBuukiB 6akrepiii poqnan
Enterobacteriaceae, i30150BaHHX i3 Xap4OBHX NPOAYKTIB Ta KOPMIB

Bcboro BUAIICHO €Mi300THYHUX 3 HUX:
EurepoGaicrepii KynbTyp enrepodakrepiit, n=490| 3 xapu. npos., n=452 3 KOpMiB, n=38
K-Th KYJITYP PYR-tect BUJILJICHO PYR-tecr BHUJIIJICHO PYR-tect
MO3UTHBHO KyJBTYpP MO3UTHBHO KYJIBTYp MO3UTHUBHO
EnizootnyHi mramMu
Salmonella spp. 11 0 9 0 2 0
Citrobacter spp. 116 116 102 102 14 14
Hafnia spp. 24 0 19 0 5 0
E. coli 139 0 112 0 27 0
Klebsiella spp. 25 25 21 21 4 4
Proteus spp. 51 0 32 0 19 0
Shigella spp. 16 0 11 0 5 0
Enterobacter spp. 52 6 32 5 20 1
Serratia spp. 21 21 18 0 13 0
[Hmni enTepobakTepii 35 26 21 19 14 7
Pedepentni mrramn
Salmonella typhimurium 144 8 0 5 0 4 0
Salmonella adobraco 8 0 5 0 4 0
Escherichia coli ATCC 25922 8 0 5 0 4 0
Shigella flexneri I'ICK 266a 8 0 5 0 4 0
Serratia marcescens H/[A-1 8 8 5 5 4 4
szgge}r()bacter aerogenes I'ICK ] 0 5 0 4 0
Proteus vulgaris I'ICK 160209 8 0 5 0 4 0
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I3 manmx TabIUIN BUAHO, IO yCi KYJIBTYPH MUTPOOAKTEPid BOJOAUIA PO MOHIIIEITHIA3HOIO
AKTUBHICTIO, TOJi KOJIA €Ii300TUYHI Ta pe)epeHTHI MITaMU CAIbMOHEI, eNIePUXili, IIUTell, TPOTEI,
HaBITaKH, ITOBHICTIO HE MPOSBJIUIA TaKOl aKTUBHOCTI. EHTEpoOaKTepy ermi300THYHUX MTaMiB 3 52 Ky-
JTBTYp JHIIE MICTh MICTHIM naHuii depMeHT, a pedepentHi mramu Enterobacter aerogenes I'ICK
2531 He MpoAyKyBaly MipONiJOHIINENTHAA3Y Y BCiX 3pa3Kax.

Taxum unHOM, BUsiBIeHHA ¢epmeHTy PYR Mae 3HaueHHs B ineHTH(iKaLil KylIbTypaabHO Ta 0io-
XIMIYHO CXOXKHX €HTepOOaKTepiil, a came Oaktepiit pony Salmonella Ta muTpobOaKkTepiid, MO JO3BOJIIE
JIOCTOBIPHO 1HTEPIIPETYBATH PE3YJIBTATH, Y CYMHIBHAX BUIIAIKAX.

BucunoBku. 1. Citrobacter spp., Klebsiella spp. Ta Serratia spp. NponyKyrTh (hEpMEHT MipOJIiI0-
Himmentuaaszy B 100 % BumaakiB He3aJIEKHO BiJ BHIY TOCHIIHOTO MaTepially: XapuoBi MPOAYKTH 9d
kopMmu. Pimme BusBisin mauuit hepment y Enterobacter spp. (11,5 %). A Salmonella spp., Hafnia
spp., E. coli, Proteus spp. Ta Shigella spp. He BOIOAIIOTH PePMEHTOM MHipOJIiJOHIIIENTHAA3A.

2. BpaxoByrouu 6i0XiMiUHYy CXOXICTb Ta aHTUTE€HHY cropigHeHicTb Salmonella spp i Citrobacter
Spp-, pe3yAbTaTH HAIINX EKCIICPUMEHTAIILHUX JIOCTIKCHb CBIIYaTh TPO TE, IO BHUSIBICHHS (EpPMEHTY
L-miposnioHinnenTuaa3u Mae BaXKJIMBE 3HAUCHHS JIIA 1X ieHTudiKarii.

3. IIpommonyemo BHectu ponoBHeHHs no JJCTY EN 12824, JICTY ISO 6579 i JICTY IDF 93A,
IHITUX CTAaHIAPTIB Ta METOMWYHUX pO3po0oK momo iaeHTHdikamii Salmonella spp. Big aHTHTEHHO
criopimHeHUX Ta OioxiMmiuHO cxoxux Citrobacter spp. — BUsABICHHS (hepMeHTY L-TipoitimoHiImenTn-
nas3u (3a BiICYTHOCTI aHaIi3aTOPIB IS BUSIBICHHS CAIbMOHEIT).
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3HauyeHHe NMUPPOJUIOHIINENTHAA3bI B WICHTH(PHKAIMH CAIBMOHENT H IUTPOOAKTepHii, N30JHPOBAHHBIX H3
NMULIEBBIX MPOAYKTOB H KOPMOB

O. B. Tumyenko

OcBelieHbl JaHHbIE 0 YaCTOTe CHHTE3a (pepMeHTa MMPPOINIOHMIICHTHIa3bl SHTEPOOAKTECPUAMHU, KOTOPBIC BbIICICHHbBIC
C NUIIEBBIX IPOJYKTOB U KOPMOB I )KUBOTHBIX, B PE3YJbTaTe YEro YCTAHOBMIJIM €ro 3Ha4deHHe Uil uaeHTtuukauuu. B
BETEepPUHAPHON OaKTepHOIOruy YKpauHbI BRISBICHNE (hepMeHTa L-MpposTuIOHIIIIIeNTHA36l He SIBIISIETCS IUPOKO PACIIPOC-
TpaHeHHBIM. HO pe3ynbTaThl HaMX SKCIIEPUMEHTAIBHBIX HCCIEOBAaHUH yKa3bIBAIOT, YTO €0 OOHapyXXeHHe MMeeT 0O0Jb-
oe 3Ha4eHHe I MACHTH(UKALNN KyJIbTYpaabHO U OHOXUMUYECKH ITOX0XKUX, aHTUTEHHO POJICTBEHHBIX SHTEPOOAaKTepH,
TaKUX KaK CaJlbMOHEIUIB! M nuTpobakTepun. MccnenoBanus mokasany, 4To DUTPOOaKTepuy 00JIaaioT ITHPPOIIHIOHIIIICTITH-
na3Hoi akTuBHOCTBIO B 100 % ciiyuaeB HE3aBUCHMO OT BHIa UCCIEIYyEeMOTO MaTepuana: MUIIEeBble MPOAYKTHI MM KOpMa.
U1 Hao00poT, CalbMOHEIIBI €r0 COBCEM HE MPOU3BOAAT. BMecTe ¢ 3TUM MOJIy4MIIH JaHHBIE O YaCTOTE CHHTE3a IUPPOJIUJIO-
HWINENTHIA3bl APYTUX MpeAcTaBuTeneil surepodakrepuil: Klebsiella spp. n Serratia spp. npogyuupytoT B 100 % ciyuaes,
Enterobacter spp. (11,5 %), Hafnia spp., E. coli, Proteus spp. u Shigella spp. He 061aga0T MUPPOIUIOHUIIENTHIAZHON
AKTHBHOCTBIO.

KnroueBble ciaoBa: 3HaueHWe, MICHTHQHKAIWS, MUPPOIMIOHMINENTHAA3a, KOPMa, CaJbMOHEIUIB, UTPOOAKTEPUH,
IIUIIEBBIC TPOIYKTHL.

Meaning of pyrrolidonilpeptidase in the identification of Salmonella and Citrobacter isolated from food and feed

O. Timchenko

This article presents data on the frequency of synthesis of the enzyme pyrrolidonylpeptidase by enterobacteria isolated
from food and animal feed, thereby establishing its importance for the identification of enterobacteria. In microbiology, many
rapid tests are used to differentiate and identify enterobacteria (Api-test, Enter-test, etc.). They include reagents, which de-
termine the presence of the enzyme L-pyrrolidonyl peptidase. Most of the laboratories in Ukraine, these test systems are al-
most not used, because of their expensive cost, as their composition includes many tests that are not provided for in GOST
and ISO. But when interpreting the results of studies, there are often doubts, since salmonella are similar to other representa-
tives of the Enterobacterialae family, such as Citrobacter spp., and without the help of ELISA, ELFA, PCR and other analyz-
ers it is difficult to ensure the correct result. Analyzers and consumables for them are not always available in conventional
laboratories. In veterinary bacteriology of Ukraine detection the enzyme L-pyrrolidinyl peptidase is not widespread since the
identification of enterobacteria is carried out in accordance with the requirements of ISO, EN, DSTU, GOST and
methodological developments, in which the definition of this enzyme is not described.

Enterobacteria were isolated from 886 specimens, of which 659 were food products and 227 samples for animal feed. For
comparison of field crops, reference strains of enterobacteria were used, which were provided to us from the State Scientific Control
Institute of Biotechnology and Microorganisms and the Institute of Microorganisms L. Gromashevsky: Salmonella typhimurium 144,
Salmonella adobraco 1, Escherichia coli ATCC 25922, Shigella flexneri GICK 266a, Klebsiella pneumonia NCTC 5055, Serratia
marcescens HI1A-1, Enterobacter aerogenes GICK 2531, Proteus vulgaris GICK 160209. Since the bacteria evolve adapting to the
environmental conditions during their existence, therefore, for the solution of the problem, we artificially contaminated food
products (pork, beef and chicken meat, raw dumplings, cold-smoked fish) and animal feeds with strains of microorganisms (1 ml 10*
per 50 g) which were kept in a thermostat at a temperature of 30 °C for 2024 hours.

Identification of the enzyme pyrrolidonyl peptidase was carried out using a PYR test (from Erba Lachema, Czech
Republic). To this end, a suspension of the daily agar culture was applied to a strip moistened with distilled water
impregnated with reagent Ne 1 — pyrolidonyl. The strips with cultures were placed in sterile Petri dishes and incubated at
37 °C for 10 min. Further, the reagent Ne 2 of a color developer (dimethylaminocinnamalaldehyde solution) was applied and
the color change was observed at room temperature after 1-2 minutes. Under the action of the bacterial peptidase enzyme,
pyrolidonyl-b-naphthylamide is cleaved to b-naphthylamide, and after application of the solution with dimethylamino-
cinnamalaldehyde, the color of the strip changes to red or red-orange.

But the results of our experimental studies indicate that the detection of the pyrrolidonyl peptidase enzyme is of great
importance for identification in Enterobacteriaceae, namely Salmonella and Citrobacter. Studies have shown that Citrobacter
possess L-pyrrolidinylpeptidase in 100 % of cases, regardless of the type of material: food or feed. In contrast, the Salmonella
does not completely produce it. Also obtained data on the frequency of synthesis of pyrrolidonyl peptidase from other
representatives of enterobacteria: Klebsiella spp. and Serratia spp. produce in 100 % of cases, (11,5 %), Hafnia spp., E. coli,
Proteus spp. and Shigella spp. do not have pyrrolidonyl peptidase activity.

Therefore, we propose to test for the enzyme L-pyrrolidonyl peptidase (in the absence of analyzers for the detection of
Salmonella) as a supplement to DSTU EN 12824, DSTU ISO 6579 and DSTU IDF 93A and other standards for the detection
and identification of Salmonella spp. and Citrobacter spp., which are similar to each other with biochemical properties and
antigenic structure.

Key words: significance, identification, pyrrolidonilpeptidase, feed, Salmonella, Citrobacter, food.

Haoitiwna 19.10.2016 p.
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AKTHUBHICTbD JEAKUX PEPMEHTIB CUPOBATKH
KPOBI IIEPEIILJIOK 3A BIIVIUBY JII3BUHY, METIOHIHY
TA TPEOHIHY B IO€/JTHAHHI 3 BITAMIHOM E

Bukiazeno qaHi o0 3MiH aKTHBHOCTI ASSIKMX (DEPMEHTIB CHPOBATKHU KPOBI MEPEIiiioK 3a A0JaBaHHs A0 PaLlioHy JIi3u-
HY, METIOHIHY Ta TPEOHIHy B HoeqHaHHI 3 BitamiHOM E. JlocnimkeHo akTHBHIBCTh acmaprar- Ta alaHiHaMmiHOTpaHcdepasu B
CHPOBATIi KPOBIi MEPEMiOK, BCTAHOBICHO X 301IbLICHHS Y NTULI AOCTiAHUX rpyml B Mexax 9,40-16,6 %. AKTHBHICTh LIUX
(epMeHTIB MMOB’s13aHa HE TUTBKH 3 OOMiHOM OLIKIB, a 1 3 0OMIHOM BYTJICBOIB, HYKJICTHOBUX KHCJIOT, BOHA TAKOX 3aJIC)KHUTh
BiJl CTaHy €HEPreTHYHOro OOMiHy B TKaHMHAX Ta HeoOXimHa Iy 3a0e3nedeHHs BiIIOBITHOrO piBHA OOMIHY pEdOBHH 3a
YTBOPCHHSI T4 BiJKJIaJaHHS SIS

Takosx BiIMIYCHO 3pOCTaHHs aKTUBHOCTI JIy>KHOI (hochaTaszy CHpOBATKU KPOBI IEPENiIOK JOCTiAHNX Ipym Ha 5,5-15,0 %, mo
OyJ10 B Mexkax (i3i0JI0ri4HOT HOPMHU.

KirouoBi ciioBa: nepemiiki, aMiHOKUCIIOTH, JIi3WH, METIOHIH, TPeOHiH, BiTamiH E, cupoBaTka KpoBi, aKTHBHICTh
(bepMeHTIB.

IMocTanoBKka mpodaeMu. BaxIMBOIO YaCTHHOIO CYYaCHUX iIHTCHCUBHHUX TEXHOJOTIH y TBapHHHU-
UTBi K YKpaiHH, TaK 1 3apyOixoKs, € 3acToCyBaHHS 010J0T1YHO aKTUBHUX PEUOBHH, SIKi 3HAUYHOIO Mi-
pPOI0 BIUIMBalOTh Ha (i310JIOriYHUN CTaH OpPraHi3My, IHKPEILiI0 TOPMOHIB OaraTbMa €HIOKPHHHHMHU
3aJI03aMH 1, 0COOJIMBO, PETYIIIOI0TH OOMIH PEYOBHH, PICT Ta PO3BUTOK OpraHi3My. EdekTnBHE BHKOpH-
CTaHHS €HEepril KOPMiB MOYKJIMBE JIMILIE B pallioHax, HAJIE)KHO 30aJIaHCOBAaHMX 3a OaraTbMa BasKJIMBUMHU
KOMITOHEHTaMH1, B TOMY YHCIi 1 32 aMiHOKHCIIOTHHUM CKJIaJloM. B oprani3Mi NTHIli HE CHHTE3YETHCS
PSAI aMiHOKHCIIOT, 30KpeMa, TaKi He3aMiHHI SIK JII3WH, METIOHIH Ta TpeoHiH. L{i aMiHOKHCIIOTH TITHIIS
Ma€ OTPUMYBATH 3 KOPMY B HEOOXiJHIH KiJBKOCTI Ta CIiBBIJHOIIEHHI, IPOTE Y KOPMax POCIUHHOTO
MOXOJKEHHS iX He 3aBau BUcTadae [1]. OqHuUM i3 JKepen MOMOBHEHHS PALliOHIB NTHULI 3raJlaHuMU
aMIHOKHCIIOTAMH € 3aCTOCYBaHHS X CHHTCTUIHHUX aHAJIOTiB [2].

OnHUM 3 BaXXJIMBUX TIOKa3HHUKIB, SIKi XapaKTepU3yIOTh IHTEHCHUBHICTH OOMiHY PEYOBHH B OpraHi3Mi
TBapHH 1 NTULI € aKTUBHICTH KIITHHHUX (PEPMEHTIB i, 30KpeMa, TpaHcdepas. o miei rpynu dpepmen-
TiB, sSIKi OepyTh yUacTh B IIpollecax MepeamMiHyBaHHS Ta JIe3aMiHyBaHHS BITHOCSTH acliapTaTaMiHOTpa-
Hchepasy (AcAT), Ta ananinaminoTpanchepasy (AnAT). Lli pepMerTr 6epyTh y4acTh B IEPEHECEHHI
aMIHOTPYIIH 3 aMiHOKHCIIOTH Ha KETOKHCIOTY. BoHM € 7naHKoI0, fika 3B’s13ye 00MiH OiIKiB, )KHPIB Ta
BYIJIeBOIB [3, 4]. Y pe3ynbTati mii 1ux GepMEHTIB 3arajibHa KiJIbKiCTh aMiHOKHCIIOT HE 3MIHIOEThCH,
aMiHOTPYIH MIEPEHOCITHCS Ha KETOKUCIIOTH, TIPH IIbOMY YTBOPIOIOTHCS HOBI MOJIEKYJIH aMiHOKHCIIOT,
K1 371aTHI B CBOIO Yepry BUCTYIATH SIK JOHOPH aMiHOTpyIH [5].

AHaji3 ocTaHHIX qocaimKeHs i mybOaikamiii. Pisens aktuBHOCTI ACAT Ta AnAT, iX cmiBBimHO-
IIIEHHS B CHPOBATII KPOBi 3MIHIOIOTHCS 3a PI3HUX YMOB. BaxkmBe MiarHOCTHYHE 3HAYCHHS Ma€ Hal-
MipHE 3POCTaHHS aKTUBHOCTI IUX ()EPMEHTIB, SIKE BUHUKAE BHACIIIOK PYyHHYBaHHS KIIITHH 3a IOpPY-
LICHHS! OOMIHHHUX IPOIIECiB UM 3aXBOPIOBaHb. BOHO MOke OyTH CIpHYMHEHE Pi3HUMH MaTOJIOT T YHUMU
YHHHUKaMH (BIUIMB TOKCHHIB, XBOPOOH pi3HOI erioorii). IIpoTe, Ha akKTUBHICTh IMX (PEPMEHTIB MO-
JKyTh BIUTMBATH 1HI YUHHUKA. 30KpeMa, ATAT OipIn ayT/iMBa 40 ajliMeHTapHUX (aKTOpPiB, 0COOIH-
BO I0/0 MTOBHOLIIHHOCTI KOPMOBOTO OijiKa. 3a MOCTIHHOTO 3MEHIICHHS BMICTY B pallioHi OiJIKa aKTHB-
HicTb ATAT 3HIKyeThCs [6]. Jleski aBTOpH CTBEPAXKYIOTh, IO 32 HEAOCTATHHOTO HAIXOMKEHHS He-
3aMIHHUX aMiHOKHCIJIOT B OPTaHi3M, 3HaYHO MiABUINYETHCS akTUBHICTE ACAT Ta AnAT, 1 11e BOHH 1O-
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SICHIOIOTh €HJIOTEHHUM IHCOaaHCOM aMiHOKHCIIOT B OpraHax i TKaHWHAaX, SKU BHHHKA€ BHACIIIOK
JOBIOTPUBAJIOTO 3TrOJI0BYBaHHS He30allaHCOBaHMX pamioHiB [7, 8].

VY nitepaTypi HaBeJCHO Pi3HI Pe3yIbTaTH BUBUYCHHS BIUIMBY aMiHOKHCIIOT Ha aKTHBHICTH 3Ta-
naaux pepmenTiB. Tak, Ipu 3acTOCYBaHHI ISl Kypei-HECYUOK SUMIHHO-0000BO-PilTaKOBOTO KOM-
O0ikopmy 3 momaBaHHSM DL-MeTioHIHY BCTaHOBJICHO 3MCHIIICHHS akKTUBHOCTI ACAT Ta miABUIICH-
Hs1 AnAT y cupoBarui KpoBi [9], a 3a BBeJJleHHS O 3aralbHOT0 palioHy KypeW-Hecydok Mikopmy
(aMiHOKHCIIOTHO-(pEepMEHTHUH Tpenapat) Ta BAP pocnmHHOTO TOXOKEHHS, aKTUBHICTE 000X (e-
pMeHTiB migBuiryBagack [10]. 3MiHa akTHBHOCTI ()EPMEHTIB TaKOX ITOB’si3aHa 3 (i310JIOTTYHUM CTa-
HOM oprani3my. Hampuknan, mocuneHe BUKOPUCTaHHS! aMiHOKUCIIOT B CHHTE31 O1Tka B MOJIOJIOMY Op-
TaHi3Mi Ta JUIsl yTBOPEHHS 1HITHX METa0O0JIITIiB OLTKOBOTO 00MiHY (IHTCHCHBHA SHUIICKIIaKa) CYIIPOBO-
JUKYETBCS 3pOCTAaHHSAM aKTUBHOCTI ATAT, omHAaK y Mipy CTapiHHS NTHII aKTHBHICTB IILOTO CH3UMY
3MeHmyeThes [11, 12].

3HaYHMI BIUIMB Ha IHTEHCHBHICTH MPOLIECIB OOMiIHY PEYOBHH B KUBOMY Oprasi3mi mae BitTamiH E,
SIKAN € O10JIOTIYHUM aHTHOKCHUIAHTOM. BiH 1HTIOy€ OKMCHEHHS TOBrOJIAHITIOTOBUX HEHACHUCHHX JKH-
PHHUX KHCIIOT KIITHHHHX MeMOpaH Ta 3a0e3meuye iX 3aXHCT Bil OKHCHOI JECTPYKIii, 110 3yMOBICHO
HOro 31aTHICTIO BJIOBJIIOBATH BibHI paaukand. Jleski iHmn ¢yHkuii Bitaminy E Takoxk moB’s3ani 3
KIITHHHAMHA MeMOpaHamu. 30KpeMa, HasgBHICTh BiTaminy E B MeMOpaHax epUTPOIUTIB MOB'SI3YIOTH 3
TPAHCIIOPTOM 0-TOKO(GEPOITY KIIITHHAMHU Y€PBOHOI KPOBI Ta MIXKOPTaHHUM ¥HOro posmoiaoMm [13].

3navyeHHs BitamiHy E sk Hai0inbIIOro MpUpPOAHOTrO aHTHOKCHUIAHTY B OpraHi3Mi TBapHH Ha3BU-
JaifHO BENHKE, a HOTO Me(dIUT B pamioHax TBApWH MPU3BOIUTE 0 3MiH YIBTPACTPYKTYPH KIIITHHHHX
MeMOpaH Ta MMOCWJICHHS TeCTPYKTUBHOI MTii BUIBHUX paayKalliB Ha KIIITHHHI MeMOpaHH! Ta OpraHeiu.

JlogaBaHHs 10 palioHy nTHui BiTamiHy E meBHOIO Miporo cripuse HOpMali3alii Ta HOKpaIeHHIO
OOMIHHUX TMPOIIECIB 1 CTaHy aHTHOKCHJIAHTHOTO 3aXHCTy OpraHi3My. 3a OKpEeMHMH TOBiIOMIICHHIMH
JITEepaTypH, BiTaMiH E Takox BIUIMBAa€ HA aKTUBHICTH psAy (DEPMEHTIB y TBapuH. 30KpeMa, 3a JaHUMHU
nesikux aBTopi [14, 15], 3a nedinury Bitaminy E B ckeneTHUX M’si3aX BUSBJICHO MiJIBUIICHHS aKTHB-
HOCTI TpaHCaMiHa3, puOOHYKJIea3, 0-TalaKTO3UAa3!1, a TAKOXK KaTEeIICHHIB, 110 NPUBOAUTH IO IMOCHIIE-
HOTO PO3IMICIICHHS OUIKIB Ta KaTa0oJIi3My aMiHOKHCIIOT.

o rpynu ¢epmenTiB pochaTas HaleKHUTh JykHa (ocdarasa, ska Oepe ydacTb B Katamisi ¢pocdo-
pHEX edipiB y mIa3Mi KpoBi Ta y TKaHWHaX. BoHa MICTUTBCS TaKOX B €MiTENiaJbHUX KIIITHHAX CTIHOK
TOHKOT'O BTy KUIICYHUKY, MTEUiHKH, KICTKOBIM TKaHWHI, JieWkonuTax [16]. BaxmuBicTh mii 1p0r0
(dhepMeHTy y NITHII TOJIATAE IIE ¥ y TOMY, IO BiH Oepe akTHBHY y4acTh B 00MiHI Kabmiro Ta Heopra-
HiyHoro @ocopy B iX opraniami, nepeHeCEHHi HOro 10HIB 32 (POPMYBAHHS IIKAPATYIH LS. AKTHB-
HIiCTh JTyXHOI (hochaTasn 3yMOBIECHA IHTEHCUBHICTIO OOMIHHHX MPOIECiB, IO MepediraloTh B Pi3HUX
opraHax, 3 SKUX BOHa “BHMHBAETHCS B KPOB’ STHE PYCIIO.

Bcranosneno, mo HaaMmipHe, y 2-3 pasu 3pOCTaHHS aKTUBHOCTI JTy’KHOI docdaTazn B KPOBi CITO-
CTEpIraeTbesl 3a xoJecrasy, NOpYIIEHHS MiHEpaIbHOTO OOMIHY Ta JESKUX 1HIINX 3aXBOproBaHb [17].
301IbIICHHST aKTUBHOCTI JyXHOI (hocdarazu B (i3i0JOTIYHUX MEKAX CIIOCTEPIraEThCs 3a MOCHICHHS
oOMiny Kanbirito Ta Heopraniunoro ®@ochopy Mi’k KiICTKOBOIO TKaHHHOIO Ta MaKpOOPraHi3MOM y He-
CYYOK, B TIepioJ] IHTEHCUBHOI AWLEKIAAKH. AKTUBHICTB JIy>KHOI (pochaTasn TaKOXK 3pOCTa€ y TBAPUH B
nepios iHITEHCUBHOTO POCTY Ta po3BUTKY [18, 19].

Mertoro gociiakeHb 0yio BusHaueHHs akTUBHOCTI pepmenTtiB ACAT ta AnAT i nyxHoi docda-
Ta3u B CHPOBATII KPOBI MeperneiB micis 3aCTOCYBaHHs aMiHOKHUCIIOT Ji3UHY, METIOHIHY Ta TPEOHIHY B
o€ THAHHI 3 BiTamiHOM E.

Marepiaj i MeToauka aocaixkeHHs. Jlocimia mpoBOAWiIM B YMOBax BiBapiro bilorepkiBChbKOTO
HAY na meperminkax sSmoHCBKOI mopoau. MeromoM aHaioriB Oymo BimiOpano 100 rojiB mepermiiok
BikoM 45 1i0, 3 sikux Oyno chopmoBano 4 rpynu no 25 roniB y KoxkHii. [lepma rpyna Oyma KoHTpo-
JIBHOIO, a 2, 3 Ta 4 — mocmigauMH. [ITHIS TTepIIoi KOHTPOIBHOI TPYIH i 9aC YChOTO JOCTIAY OTPH-
MyBaja OCHOBHHH paIlioH, 30ajJaHCOBaHHMI 3 HOpMaMHM TOIBIi, a TIepeIiJIkaM AOCTiTHIUX TPy J0 pa-
LiOHY JOAaBajH JIi3HH, METIOHIH, TPEOHiH i BiTaMmiH E B pi3HHX n03ax, Mpo SKi MU MOBiJOMIISUTH pa-
mimre [20].

AxtuBHicTE ATAT 1 AcAT Bu3Hauanm 3a MetoioM Pefitmana-DpeHKes, MPUHITAT SKOTO MOJISITae
B TOMY, III0 BHACJIIJIOK MPOIIECIB MepeaMiHyBaHHs, sike BinOyBaetbes mif aiero AnAT i AcAT, ytBo-
protoThes maBneBoonrosa i mipoBuHorpagHa (I1BK) kucnoru [21]. BusHaueHHST aKTHBHOCTI JIy>KHOT
dhocdarazu (JIO) mpooammm 3a MmeToaukoro Baraepa B.K., Ilytunina M.B., Xapa6byru I'.I'. [22].
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VYci orpumani naHi 0OpOOJICHI CTATUCTHYHO 3 BHU3HAYCHHSAM DIiBHS BIPOTIAHOCTI 3a KpHUTEpieEM
CrronenTa.

OcHOBHI pe3yJbTaTH A0CJiTKeHHsI. AHATI3YI0OYH JaHi Tabaumi 1 HeoOXiaHO BiA3HAYUTH, IO
Ha MOYaTKy IOCIAy MOKa3HUKH aKTHBHOCTI ¢epMeHTiB ACAT B KOHTPOJIBHINM Ta JOCIIIHUX IPY-
nax BipOTigHO HE BiAPI3HANUCH 1 Oynum Male OJHAKOBUMHU Ta KOJMBAJINCh B Mexax 2,96—
3,1 MMOJIB/TOIXII.

Ha 15-ty mo0y ekcrnepuMeHTy, HAMH BCTaHOBIICHE BipoTimHE 30iIbIIeHHS aKTUBHOCTI ACAT cu-
POBATKH KPOBI MEPEMIOK Y 2-H MOCIiIHIN Tpymi MOPiBHIHO 3 KOHTposieM Ha 9,09 % (p<0,05), ay 3 ta
4-ii mocnmigHMX Tpymax Led mokazHUK OyB Ha piBHI koHTpouo. Ha 30 Ta 45-ty n1o0y exkcriepuMeHTy
criocTepiraiacs TCHACHINISI IO TiIBUIIEHHS MMOKa3HUKIB aKTUBHOCTI ACAT cHpoOBaTKH KpOBi mepelti-
JIOK BCIX JOCTITHHX TPYH MOPIBHSHO 3 KOHTPOJIEM.

AKTUBHICTD anaHiHOBOI TpaHCdepa3u Ha OYATKY EKCIICPUMEHTY B MEPEMiJIOK KOHTPOJIBHOI Ta J0-
CIITHUX Tpyn Takox Oyma Maibke OJHAaKoBOIO Ta KojiuBanack y wmexax 0,40+0,04-0,50+0,04
MMOJIB/TOXI. Ha 15-Ty 100y eKCepuMeHTy Y BCIiX TOCHIITHUX TPyMNaxX MU BiI3HAYWIA TCHICHIIIIO 10
301bLIeHHS aKTHBHOCTI ATAT MOPiBHSHO 3 MEpeniiKaMu KOHTPOJIBHOI Ipymy, a Ha 30-Ty 700y akTH-
BHicTb ANTAT y mepeninok 2 Ta 3-i gocmigaux rpyn Oyna B mexax 0,98-0,99 mmons/roaxi, mo Ha
16,6—-17,8 % OGinbIie MOPiBHSIHO 3 TOKa3HUKAMHU KOHTPOJIBHOT TPYIIH.

Ha 45-ty no0y excriepumenTy OyIio BiamideHO meskuil cran aktuBHOCTI ATAT y mepermisiok moc-
JAHUX TPYyI, ajie Bce OJHO BOHA Oyia OUIBINOI0, HIXK Y KOHTPOJi. SIKIIO B LIJIOMY HOPIBHATH 3MiHK
AKTHBHOCTI aJlaHIHOBOI Tpac(epasu MPOTAroM €KCIICPUMEHTY TO HEOOXIIHO BIAMITHUTH, 10 BOHA 3PO-
CJ1a TIOPIBHIHO 3 IMMOYATKOBUM IIEPIOAOM, SIK YV JOCIITHUX, TaK 1 KOHTPOIBHIN Ipynax NTHII, 10 MOXK-
JIUBO TMOSICHUTH 1i BIKOBUMH 3MiHAMH.

OnHaue, aKTHBHICTB alaHiHOBOI TpaHchepasn B AOCHIAHUX Tpymnax Oysia BUIIOK MOPIBHIHO 3 aK-
THBHICTIO B KOHTPOJBHIN. Take 3poCTaHHs MOMJIMBO MTOSICHUTH MiATOTOBKOIO OpraHi3My IIEPETIOK 110
MOYaTKy sIMLIEKIIaIKu.

VY tabnuni 1 mpencrasieHi pe3yabTaTH JOCHIKEHHS aKTUBHOCTI TyHOI ocdarazu.

Tabmuns 1 — AktuBHicTh AcAT, ATAT Ta jy:kHol pocdaTasu cupoBaTKH KpoBi nepenijiok, (M+n, n=4)

Ilepma Jocninui rpynn
Ioxazauk Jloba nocmimkeHsb KOHTpPOJIbHA

rpyna Jpyra TpeTs YyeTBepTa

J0 Jociigy 3,10+0,20 3,04+0,18 2,98+0,16 2,96+0,19

AcAT 15-Ta 3,30+0,04 3,60+0,11%* 3,4240,15 3,23+0,13
MMOJIB/TOIIXJT 30-Ta 3,20+0,03 3,41+0,09 3,52+0,07 3,41+0,18
45-ta 3,50+0,07 3,61+0,08 3,83+0,09 3,61£0,12

10 Jociiny 0,50+0,04 0,45+0,03 0,40+0,04 0,60+0,03

AIAT 15-Ta 0,61+0,01 0,66+0,02 0,65+0,03 0,63+0,02
MMOJTB/TO/IXT 30-Ta 0,84+0,02 0,98+0,03** 0,99+0,07** 0,96+0,08
45-ta 0,80+0,01 0,87+0,02 0,89+0,03* 0,86+0,04
10 Jociiny 499,5+£51,6 516,6+46,7 517,8+48,6 486,7£29.9
JID 15-ta 490,0+62,1 534,8+42,8 564,9+64,9 499,7+47.8
Om/n 30-Ta 451,1+53,7 493,7+39,3 495,2466,2 467,1+52,5
45-ta 452,6+48,6 486,9+38,1 477,4+25,8 476,1+45,3

Ipumirtka: *p<0,05; **p<0,01 — HOPIBHAHO 3 KOHTPOJIEM.

3 maHuX B TaOJUIl BUIHO, 1[0 aKTUBHICTH (DEPMEHTY Y IEPEMJIOK KOHTPOJILHOI Ta AOCIIIHUX TPYI
JI0 CKCIePHMEHTY Oyia Maibke OJHAKOBOIO Ta KONWBalach y Mexax 486,7+29,9-517,8+48,6 on/m.
[Ipotsirom ekciepuMeHTy akTHBHICTH JID y NTHI TOCTITHMX TPy Maja TCHACHINIO 0 3POCTAHHS.
3okpema, BoHA 30UTBIIMIACH yIponoBxk 15-tu mi6 ma 9,0-15,0 %, ma 30-ty moby — Ha 9,5-9,7 %,
a 45-Ty — 3pOCTaHHS aKTHBHOCTI CTaHOBIIO Jjwuile 5,5-7,5 % mopiBHsAHO 3 KOHTposeM. lle mMoxHa
OB’ 13aTH 31 301IBIICHHSAM IIpOLieCy SHUIEYTBOPEHHS Ta SHLIEKIaIKy, OCKUIBKY JTyXHa (ocdaraza 3a-
Oe3neuye nepeneceHHs ioHiB Kanpiito ta Heopraniunoro ®ocdopy, ki HeoOXiaHi 1isd HOpMyBaHHS
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MIKAPATYITH STAIIS 1 3pOCTaHHS aKTHBHOCTI ITLOTO €H3UMY BiIOYBa€ThHCS ameKBaTHO 301IBIIEHHIO HECY-
YOCTI MTHULL.

Takum urHOM, HociuimKeHHSIM akTUBHOCTI ANAT, AcAT i nyxHoi pocdarasu npoTsIroM ekc-
MIepUMEHTY OyJI0 BCTAHOBJICHO iX 3pOCTAaHHS Y MEPEMiJIOK JOCIiITHUX TPYI MOPIBHIHO 3 KOHTPO-
neM. MoXHa BUCJIOBHUTH MPUIYLICHHS, IO AOJAaBaHHA 0 palioOHy NTULI HE3aMiHHUX aMiHOKHC-
JIOT Ji3UHY, METIOHIHY, TPEOHIHY CIPHSUIO 3pOCTAaHHIO aKTUBHOCTI LMX eH3uMiB. Kpim mporo, He-
00XigHO BpaxyBaTH, IO BiTaMiH E, sKui BBOOWIN A0 CKJIaAy paIlioHy, cupuse 6i0cuHTe3y OiJKiB,
BIUTMBarOYM Ha yTBopeHHs Moyekyln i PHK. I3 HasgBricTiO BiTaminy E B KiTliTHHAX 1MOB’s3aHa aKTH-
BHICTb epMeHTiB [23]. 3naueHHs BiTamiHy E sik HalO11bII0TO MPUPOAHOT'O AHTUOKCHIAHTY B Op-
TaHi3Mi TBapWH HaJI3BUYANHO BEIWKE, a HOT0o He(INUT B pamioHaXx TBApWH MPU3BOIUTH 0 3MiH
YABTPACTPYKTYPH KIITHHHUX MEMOpaH Ta MOCIWJICHHS IECTPYKTHUBHOI Hii BUIBHUX paJaUKAIIiB Ha
KJIITHHHI MEMOpaHH Ta OpraHeH.

Takum 4MHOM, 3aCTOCYBaHHSA KOMIUIEKCY HE3aMiHHMX aMiHOKHMCIIOT JIi3UHY, METIOHIHY Ta TPEOHi-
HY pa3oM 3 BiTaMiHOM E cripusiio 301IbIIEHHI0 aKTHBHOCTI JOCTIIKYBaHUX (DEPMEHTIB, IKe BinOyBa-
JI0Ch B MeXax (pi31010riYHOT HOPMHU.

BucHoBku. 1. AKTHBHICTb acrapariHoBOi Ta ajgaHiHOBOI TpaHC(epa3u CUPOBATKH KPOBi — Bipori-
HO 30uIbmImIachk Ha 9,09—17,8 %. Beranosnene niasuineHHst akTuBHOCTI ACAT ta AnAT nos’s3ane
3 MOXJIMBUMH 3MiHaMH B OOMiHI TJIFOTAaMiHOBOi Ta O-KETOTJIyTapOBOi KHCIIOT, SKI MPUMHKAIOTH IO
UKy TpukapOoHoBHX KHCIOT KpeOca. ToOTo, akTHBHICTD IIMX (DEpMEHTIB MOB’s3aHa HE TUIBKH 3
0oOMiHOM OWNTKIB, @ 1 3 OOMIHOM BYTJICBOJIB, HYKJIETHOBHX KHCJIOT, BOHA TaKOX 3aJICKUTHh BiJl CTaHY
EHEePreTHYHOro OOMIHY B TKaHWHAX Ta HEOOXiaHA T 3a0€3TeUeHHS BiIITOBITHOTO PiBHSI 0OMIiHY pe-
YOBHUH 33 YTBOPEHHS Ta BiJKJIaJaHHS SIS

2. 3pocTaHHsI aKTUBHOCTI JIy>KHOI (pocdarazu CHpOBAaTKU KPOBi MEPEMIIOK TOCTIIHUX TPYIl MOPiB-
HSIHO 3 KOHTpPOJIEM, 3a0e3reuye akTUBHE nepeHeceHHs Kanbliito Ta Heopraniunoro docdopy 3 mero i
BUKOPHUCTAHHS LIUX €JIEMEHTIB y POLIEeCi YTBOPECHHS SIE€Lb.

[Nopanemi gociikeHHsT OynyTh CIOPSAMOBaHI HA BUBYEHHS (i3i0NOTiYHOTO BIUIMBY METIOHIHY,
TpunTodaHy Ta apriHiHy B ITO€THAHHI 3 BiTamiHOM E Ha 0OMiH pe40OBHH B OpraHi3Mi IepereiB.
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AKTHBHOCTb HEKOTOPBIX (hepPMEHTOB CHIBOPOTKH KPOBHM IepenesioK Mo BJIUsIHUEM JU3MHA, METHOHUHA U TPeo-
HUHA B COYETAHUHU ¢ BUTAaMUHOM E

H. I1. Humemenko, C. C. llImaron, JI. C. Crooeukasn, O. A. IlopommnHckas

W3noxensl nanHble 00 M3MEHEHUX aKTUBHOCTH HEKOTOPHIX (PEPMEHTOB CHIBOPOTKH KPOBH HEPENesIOB MpH 100aBICHHN
B PallMOH JIN3UHA, METHOHMHA M TPEOHHUHA B coueTaHnu ¢ BuTaMuHOM E. VccneqoBaHO akTHBHOCTB aclapTar- U alaHHHAMH-
HOTpaHC(epas3bl B CBIBOPOTKE KPOBU MEPEIEIIOB, YCTAHOBICHO €€ BO3POCTAHHE y NTHUIIBI ITOAOMBITHRIX TPYII B Mpeaesiax
9,40-16,6 %. AXTHBHOCTB 3TUX (DEPMEHTOB CBsI3aHA HE TOJBKO C OOMEHOM OEJIKOB, HO M ¢ 0OMEHOM YTJIEBOJIOB, HYKIICHHO-
BBIX KHCJIOT, OHA TaKXKE 3aBHCUT OT COCTOSHHS SHEPTeTHUCCKOrO OOMEHa B TKaHSIX M HEOOXOoAmMMa Uil 0OECIEYCHUS COOT-
BETCTBYIOLIETO YPOBHS 0OMEHA BEIECTB PU 00pa30BaHUU U OTIOXKEHHUH siia. Takke 0OTMEUeH POCT aKTMBHOCTH LIETIOYHOM
¢ochaTa3pl CHIBOPOTKU KPOBU IIEPEMNENOB MOAOMNBITHRIX Ipynn Ha 5,5-15,0 %, uto Obulo B mpexaenax (U3MOIOTHUECKON
HOPMBL.

KiroueBble c10Ba: nepenenky, aMUHOKUCIIOTHI, JTU3UH, METUOHUH, TPEOHUH, BUTaMHH E, CBIBOpOTKa KpPOBHU, aKTHB-
HOCTb (h)epPMEHTOB.

Activity of some quail serum enzymes under the influence of lysine, methionine, threonine and in combinatin with
vitamin E

N. Nishchemenko, S. Schmaun, L. Stovbetska, O. Poroshinska

An important part of modern intensive technologies in animal husbandry in our country and abroad, is the use of biolog-
ically active substances which greatly influence the physiological state of the body, many hormones and endocrine glands,
especially regulating metabolism, growth and development of an organism. Energy efficiency can be met in properly bal-
anced ration with many important components, including the amino acid composition. The poultry body does not synthesize
a variety of amino acids, particularly essential ones: lysine, methionine and threonine. These amino acids poultry should re-
ceive from food in the required quantity and proportion, while the vegetable feed is not always enough.

The value of vitamin E as the largest natural antioxidant in animals is extremely high, and its deficiency in the diets of
animals leads to changes in the structure of cell membranes and enhance the destructive effects of free radicals on cell mem-
branes and organelles.

The research aim was to determine the activity of AST and ALT enzymes, and alkaline phosphatase in quail serum after
using the amino acids lysine, methionine and threonine in combination with vitamin E.

Analyzing the data it should be noted that at the beginning of the experiment, indicators of AST enzymes activity
in the control and experimental groups, probably no different and were almost identical. On the 15th day of the exper-
iment, we established a probable increase of quail AST serum activity in the 2 nd experimental group, compared to the
control by 9.09 %, and the 3rd and 4th this experimental group figure was at control. In the 30th and 45th day of the
experiment tended to improve the performance of the activity of quail AST serum in all experimental groups, as com-
pared with the control.

Alanine transferase activity at the beginning of the experiment in quail control and experimental groups was also almost
the same and ranged from 0.40+0.04-0.50£0.04 mmol/Ixh. On the 15th day of the experiment in all experimental groups, we
noted a tendency to increase in ALT activity as compared to the control quail group, and on the 30th day of ALT activity in
quail 2nd and 3rd experimental group was between 0.98-0.99 mmol/Ixh, which is 16.6-17.8 %, as compared with those of
control group. On the 45th day of the experiment there was observed a decrease in ALT activity in experimental quail groups,
but it was still higher than in the control one. If the whole alanine transferase changes compare in activity during the experi-
ment, it should be noted that it has increased as compared to the initial period, both in experimental and in the control groups
of birds that may explain its age-related changes.

However, alanine transferase activity in experimental groups was higher compared with activity in control. This increase
may be explained prepare the body before the quail egg.

During the experiment, the activity of alkaline phosphatase in experimental poultry groups tended to increase. Specifi-
cally, it increased during the 15 days by 9.0-15.0 %, the 30th day — by 9.5-9.7, and 45th — increased activity was only by
5.5-7.5 %, as compared with the control one. This fact can be attributed to the egg formation increase as alkaline phosphatase
ensures the transfer of calcium and inorganic phosphorus, that are necessary for the formation of shell eggs and the activity
increase of this enzyme adequately increases poultry laying.

Thus, the activity of ALT, AST and alkaline phosphatase was found during the experiment in quail experimental groups,
as compared with the control one. One can assume that the addition to the poultry diet of essential amino acids: lysine, methi-
onine, threonine boosted the activity of these enzymes. In addition to the above, one should consider the fact that vitamin E,
which was introduced into the diet, promotes protein biosynthesis by influencing the formation of molecules and RNA. The
presence of vitamin E in cells is related to enzyme activity. The value of vitamin E as the largest natural antioxidant in ani-

117



Haykosuit Bicauk Berepunapuoi meantinam, 2’2016

mals is extremely high, and its deficiency in the diets of animals leads to changes in the structure of cell membranes and en-
hances the destructive effects of free radicals on cell membranes and organelles.

Thus, we use a complex of essential amino acids: lysine, methionine and threonine with vitamin E, that helps to increase
the activity of studied enzymes, which took place within the physiological norm.

The increasing activity of AST and ALT associated with possible changes in the exchange and glutamic acid to the
Krebs cycle. That is, the activity of these enzymes is associated not only with the metabolism of proteins, but also with the
exchange of carbohydrates, nucleic acids, it also depends on energy metabolism in tissues and is necessary to ensure the ap-
propriate level of metabolism for eggs formation and laying.

Growth of alkaline phosphatase quail serum in research groups, compared with the control, shows active transport of
calcium and inorganic phosphorus from the depot and the use of these elements in the formation of eggs.

Key words: quail, amino acids, lysine, methionine, threonine, vitamin E, serum enzyme activity.

Haoitiwna 20.10.2016 p.

118



Haykosuit Bicauk Berepunapuoi meantinam, 2’2016

3MICT

AKYHEPCTBO, 'THEKOJIOI'TA TA BIOTEXHOJIOT'ISA BIATBOPEHHS
Ba6ans O. A., [Ianuenko 1. B., Bean6isens M. B., Jlorouskmii B. B. [icrocTpykTypa sieuHHKiIB

PI3HHUX PO3MIPIB BiZl KOPIB 38 AHADPOIHBIT.c..veeeurreerieriieeiiesiteeeieesiteeeteesteeeseesseessseesseesnsessssesssseesssesssseessseesssees 5
Kasimanickam R., Kasimanickam V., Koziy V., Lototskiy V. Postpartum uterine diseases

I AITY COWS .ttt ettt ettt et sttt ettt ea e e bt sb e bt e bt e bt e st e s bt e sb e e sbe et e eat e eateebaeeb b e bt et e embeeatesbeesbeenbeenteenneens 11
Cinamoga C. O., 'ymennnii O. I'. Brumms npo6GioTHYHOTO 3aXHCTY CIM30BUX Ha (QYHKIIIIO S€THHUKIB

JTAKTYEOTIIX KODIB +uvveenvrervreeruresssreesueessseenseessseensessssssensessssssensessssssenssesssssensessnssssnssesssssssssssnssssnssesssseenseessseesssassnss 17
Shpilevska V., Gumenny O. Effective modern methods of stimulation farrowing for SOWS........c..ccc.cc..... 24

BETCAHEKCIIEPTU3A, AKICTb TA BE3IIEKA XAPYOBHUX ITPOAYKTIB

Boratko H. M., Bykanosa H. B., Boratko JI. M. 3acrocyBaHHsI yJOCKOHaJICHUX METO/IIB BU3HAUCHHS

SIKOCTI COJICHHX Ta MapUHOBAHUX TPHOIB 32 IX BETEPUHAPHO-CAHITAPHOT OLIIHKH ....evverveveeneenrenrenrenrensenseeneennenens 28
I'punesny H. €., lumans T. M. Ce30HHI 3MiHH TiAPOXiMIYHUX TIOKa3HHUKIB BOJIM 32 BUKOPUCTAHHS

YCTaHOBOK 3aMKHYTOTO BOJIOIIOCTaYaHHS ISl BUPOLYBAHHS PAMITYKHOT DOPEITi...euveeeueeneeiiienienienienieeieenenns 33
TumkiBcbka H. B., TumkiBecbkuii M. S1. 3MiHU TEXHOJOTIYHUX BJIACTHBOCTEH MOJIOKa KOPIB 3a

CYOKITIHITHOTO MACTHTY ..vvveruveeenreessseeenseessseesnsesssessssessnsessssessssessssessssessssessssessssssssessssessssesssseesssessssessssesnssesssseensses 40
Xinbka O. A., KoaaiBcbkuii B. B. Kpurepii o1iHku MOKa3HHUKIB IKOCTI Ta 0€3MEYHOCTI MOPOKEHOT

1027 () SO USROS PRRPRR 45

JIATHOCTHKA, TEPAIISA, BHYTPIIIHI XBOPOBH TA KJITHIYHA BIOXIMIS

Kypnaexo A. I1. CoBepiieHCTBOBaHNE JUArHOCTHKH U JICUCHUS SI3BEHHOM OOJIC3HU XKeTyKa Jomaew .... 51
MaxkcumoBuY i. A. [TonmmpeHHs Ta AiarHOCTHKA CEPLIEBUX APUTMIH y CIIOPTHBHUX KOHEH ....cveverueeunennene 57
ManunoBu4 A. A., beako A. A., Ilerpos B. B., Mauunosuu M. C., I'osoBaxa B. U.,

Inany6nsax O. B., Caocapenko C. B. DQdekTHBHOCTS KOMITIEKCHONH MUHEPaIbHOW 100aBKH XelaMakc

B IPO(MMIIAKTHKE HEOHATATBEHON TMATOIIOTHH TEIIAT ..coveuveeerenrenrenrensensenseestentensensensensessessesmeessensensensessessessesseeneensenne 63
Min6opcbka P. B., Hlaranenko B. C. O3oH0Tepamnis — Oe3nevna ajJbTepHATHBA AHTHOIOTHKOTEPATii...... 69

IHOEKIIIIAHI TA TAPA3UTAPHI XBOPOBH
AHnTinoB A. A., 'onuapenko B. I1., bBaxyp T. I. BuBuenns JroMOpHUII — MPOMIKHUAX JKUBUTENIB

METACTPOHT I . uvteeutteeuteeeteesseeasseesseeasseessseeasseessseessseesssesassessssesassessssesnssessssesssseesnsessssesssesssseesssesnssesssesnssesssseensses 75
Volosyanko O., Popova 1. Cytological characterization of thimus in rabbits immunized with a live

vaccine against myxomatosis from strain B-82 in combination with an immunomodulator — ribotan ................ 82
Jxmins B. 1., [Tammuenxo 1. B. Mopdomnoriuni 3MiHM BHYTPIIIHIX OpraHiB TOBCTOJIOOUKIB SIK

JUATHOCTUYHUH KPUTEPIH TX BATHOCTIL «.c.veovveneeniinientinientietieieeitet et sttt ettt et et st bbbt e st esaentesae s b saeebeeaeennennens 85
MoaTaBuenko T. B., Ilapdenioxk 1. O., Borarko H. M. MOHITOPHHT IPOTO30HHUX 3aXBOPIOBaHb

CTaBKOBOI puOM Ta i1 BeTeprHapHO-caHiTapHa OLiHKAa Y pUOHUIIBKUX rocnoaapcTBax PiBHeHCEKOT 00MacTi ...... 92
Py6Jenko 1. O. Buznadenns aytnuBocti bacillus anthracis 10 aHTHOIOTHKIB Ta aHTHOAKTEPiaTbHUX

TIPETIAPATIB . ¢ et euveeeureeesteeaseesseeasseessseeasseessseeassesssseensseesssessssessssessssessssessssessssessssessnsessssessseesssessssesnsseesssesnssesssseensses 96
CroasipoBa 10. A., AutunoB A. A., baxyp T. M. Knuandeckrie 1 reMaToorndyeckue MoKa3aTeu

KOPOB, OOJILHBIX THUTIOAEPMATO30M, TIPH JTCUCHUHT AKAPHOTITOM. ....ccuveererierereerereerreesereensresssseenseessseensessssesnnesnes 103
Timuenko O. B. 3HaueHHsI MipOJITOHIITIENTHIA3H B ieHTU(IKAIIT caTbMOHEN Ta IUTPOOAKTEPIH,

130JIbOBAHUX 13 XAPTOBUX TTPOYKTIB TA KOPMIB....uveeeurrerrrreerresssreesseessseeesseessssesnsesssssesssesssseessseessssessssessssssssaesnss 107

®I310JI0T'IsA TBAPUH

Himemenko M. II., HImaron C. C., CtoBoenbka JI. C., [lopomuHcbka O. A. AKTHBHICTB ASIKHX
(bepMEHTIB CHPOBAaTKH KpPOBI IIEPEMIJIOK 32 BIUIMBY JII3HHY, METIOHIHY Ta TPEOHIHY B IIO€THaHHI
BBITAMIHOM E .ottt ettt ettt et e bt et e et e st e sae e s st e s e enteenteensesseeseenseenseensesnnesns 112

119



Haykosuit Bicauk Berepunapuoi meantinam, 2’2016

Hayxose suoanus

HaykoBuii BiCHUK BeTepHMHAPHOI MeIUMLIMHU

36ipnux Haykosux npays

Bunyck 2°2016 (130)

Peoaxmop 0.0. I'pymiko
Komn’romepne éepcmanns: C.1. CugopeHko

CBiIONITBO MPO JIep’KaBHY PEECTPAIi0 APYKOBAHOTO 3ac00y MacoBoi iH(opmarrii
KB Ne 15166-3738P Bix 14.10.09 p. Ne 1-05/4
®opmar 60x84'/s. VM. zip. apk. 13,95. 3am. 6571. Tupas 300.
[Migmucano o apyky 27.12.2016 p.
Bunasenps i BUTOTOBITIOBAY:

BinonepkiBchkuii HAITIOHATLHUHN arpapHUil YHIBEpCUTET,

09117, bina Ilepksa, Cob6opHa mioma, 8/1, ten. 33-11-01,
e-mail: redakciaviddil @ukr.net

CBiIONITBO BHECCHHS CY0’ €KTa BUIABHUYOT CIIPABH J0 JICPKABHOTO PEECTPY
BUJIABIIiB, BATOTOBHUKIB 1 pO3MOBCIOKYBaUiB BUIABHUYOT POTYKIIii

Ne 3984 K Binm 17.02.2011 p.

120



