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NHNOJOXKEHHHA

PO NOPAJAOK ®OPMYBAHHS 35IPHUKA HAYKOBUX ITPALLb
«HAYKOBU BICHUK BETEPUHAPHOI MEJJULIUHUN»

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

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

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

Crartri 110 30ipHUKA MOAAOTRCS 10 1 Oepe3ns Ta 1 xoBTHA. Bumyck 30ipHHKIB miepe0avacThes 10
1 nmumnast Ta 1 ciyas. logaTkoBi BUITYCKH 3a MaTepianaMy AEp>KaBHUX 1 MDKHAPOJHUX HAYKOBHX KOH-
(dhepentiii, ki MPoBOAIATHCS Y bioiepkiBChbkOMY HaIliOHATLHOMY arpapHOMY VHIBEPCHUTETI, BUIAAIOTh-
CsI IPOTATOM TPHOX MICSIIIB 3 JHS MOJadi MaTepialiB y peaaKIlifHO-BUIABHUIHA BiIILII.

IHopsinok moganHsi pyKonucis

Pyxomucu crarei 3a mignucoM aBTOPiB, Ha MANIEPOBOMY Ta EIEKTPOHHOMY HOCISIX, 3 pEeLeH31sIMH —
BHYTPILIHBOIO 1 30BHIIIHBOIO, MTOJAIOTHCS BiAMOBIJAIEHOMY 32 BHUITYCK WICHY PEeIKOJIeTii (pu3Hava-
€THCS 3a PIMICHHSAM PEIKOJIETIi), SKM BU3HAUAE perieH3eHTa abo ocobmcTo perieHsye crarti. CtaTTi
cuipoOiTHukiB BHAY Bi3yroTh 3aBigyBaui kadeap; cTaTTi IHOFOPOIHIX aBTOPIB CYIPOBOIKYIOTHCS
JIUCTOM BiJ] OpraHi3aliii 3a miAnmucoM KepiBHUKA.

Penien3enT oriHioe cTaTTIO Ha BiANMOBiAHICTH BUMoraM BAK i Bu3Ha"ae MOIMIIBHICTE 11 OmyOIiKy-
BaHHsI, 32 HEOOXITHOCTI pOOWUTH KOHKPETHI 3ayBaKCHHS IOJO0 MOKPAIIEHHS POOOTH (JIOMyCKAETHCS
pyKomnmcHa peneHsis). TepMiH peneH3yBaHHS — He Oible 7 THIB.

[Ticna BpaxyBaHHS 3ayBaXKeHb PELEH3CHTa Ta OTPUMAaHHS MO3UTHBHOI peLieH3ii aBTOp MOJa€e CTaTTIO
BIITIOBI A IHOMY 3a BHITYCK, SIKHI TIepeIae BCl CTATTI 3aBiAyBady PeIaKIliifHO-BUIaBHIYIOTO BiILTY.

VY pa3i oTpuMaHHS HETaTHBHOI perieH3ii (0e3 mpaBa J00IpaIffOBaHHsI) CTATTsI 3HIMAETHCS 3 APYKY.
[Ticas HayKOBOTO pefaryBaHHS JIsl BUPABICHHS TEXHIYHUX MIOMUIIOK CTaTTs HAMIPABIISETHCS aBTOPY,
TTICIIST YOTO BUIIPABJICHHUN €ICKTPOHHUH Ta MaNepOBHiA (3 paBKaMHU PeIaKTopa) BapiaHTH CTATTi TIOBE-
PTarOThCS BiAMOBIJAIBHOMY 3a BHITYCK Ha ITOBTOPHE pearyBaHHS, 1 JIWIIE ITICIIS IbOTO PEIAKTOP Bif-
Jla€ CTAaTTIO Ha BEPCTKY y ApyKapHIo. CTaTTi iHOropoIHiX aBTOPIB TEXHIYHO ONPALbOBYIOTHCS TEXHIU-
HUM PEIAKTOPOM.

Opurinan-makeT 30ipHIKa B 000B’SI3KOBOMY MTOPSIIKY HiAMHCYETHCS aBTOPOM, a CTAaTTi iHOTOPOI-
HiX aBTOPIiB — BiNOBiJaJIbHAM 32 BUITYCK.

J103Bin 10 APYKY HaJa€ BUEHA palia YHIBEPCHUTETY.

Bumoru 10 odopmieHHs crarei

3a BuMoramu 710 (paxoBHUX BUIAHB CTATTi, IO TOJIAIOTHCS, TIOBUHHI MAaTH HACTYITHI €IEMEHTH B Ta-
Kilf TOCITiJOBHOCTI:
YIK.
. [IpizBuine aBTopa, iHiMiaMH, HAYKOBHU CTYIiHB, Miclie po0OOTH, e-mail.
. HasBa cratri.
. AHOTaIIisA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KittouoBi cioBa ykpaiHCEKOIO MOBOIO.
. [locranoBka npodIemMu.
. AHaJi3 OCTaHHIX TOCIIHKEHB 1 IMyOTiKaIii.
. Merta mocmimxeHHsl.
. Marepian i METOIMKa JOCITiHKCHHSL.
10. OcHOBHI pe3yJIBTaTH JOCIiHKCHHS.
11. BucHoBKH.
12. Crmcok 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
CIHCOK JIiTepaTypH, HaBeleHUH y MyHKTi 12.
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3pa3ok:

Hasumiok T.B. Po3BuTOK OyXraiarepchKoro 00Ky JIIOJCEKOTO KaIliTady: Teopist 1 MeTo0J10Tis: MOHOTpadis
/ T.B. HaBuarok. — Xutomup: XKATY, 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 pocifickkoro MoBO (110 600 3HaKIB) Ma€ BKJIFOYATH Ha3BY CTATTi, MPi3BUIIE, iHIIlia-
JIX aBTOPAa, KITFOYOBI CJIOBA.

15. AHorTalis aHTITHCHEKOI0 MOBOKO — 2 cropinku (5000 3HaKiB), Ha3Ba CTATTi, MPI3BUIIE, 1HIIIATH
aBTOpA, KJITFOYOBI CJIOBA — 3 000B’SI3KOBUM TIPECTABICHHIM ii MOBOIO OPHUTIHATY Ta 3a3HAYEHHSM IIpi-
3BHIIA, TOCATHN Ta MiANHCY QaxiBIyd, sIKUH BIAMOBIJA€E 3a SKICTh MEepeKyiaay. AHOTAILS y BapTiCTh My-
OJrkarii cTaTTi HE BXOINUTh.

16. HasiBHiCTB penensii JokTopa Hayk 000B’I3KOBa.

OO0csr cTarTi cTaHOBUTH 6—8 cTOpiHOK. TekeT cTaTTi HabupaeThcst B pempakTopi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, uepe3 1,5 inTepBanu koM 'totepHoro Habopy. Koxkna ctopi-
HKa JIPYKYEThCS Ha OJHOMY Oolli cTaHgapTHOro apkyiia (210x297 mm, dopmar A4); npu [OMY JIiBe
nose — 30 mm, npaBe — 10 MM, BepxHe 1 HIKHE — 20 MM.

MPI3BULIE ABTOPA TA IHILIAJIU, 3AT'OJIOBOK CTATTI, CITMCOK JIITEPATYPU - 3
BenuKoi iTepu. IIpi3Buire aBTopa, iHiMiaId, HOro HAYKOBUH CTYIIIHB Ta e-mail 3a3Hav4aroThCs Tepet
3arojOBKOM CTaTTi. ABTOpH BKa3ylOTh IOBHY Ha3By HABYaJIBHOTO 3aKJaay UM YCTaHOBHU, /1€ BOHHU
MPaLo0Th (JIUB. 3pa30K).

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

JIMTBUH B.II., 1-p BeT. Hayk
Hayionanenuii ynisepcumem 6iopecypcie i npupodokopucmyeanus Yxpainu

JTEKAETOHIM Y BETEPHHAPHIN IIPAKTHIII

Bukopucrana nitepaTypa Oa€TECs B KiHI CTATTi y MOPSAKY 3ralyBaHHs JKepes y TEKCTi 3a ix
HACKPI3HOIO HyMepalli€lo i 3a3HaU4CHHSAM Yy TeKCTI MOCHJIaHb y KBaJpaTHUX AyKKaX. biomiorpadiunmii
circok opopmisiersest 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIPi3BHINA B TEKCTI MTOTAIOTHCS MOBOIO OPHUTIHAITY.

Tabmuui matoTe Oyt HabOpani y nporpami Microsoft Word a6o MS Excel; mpugt — Times New
Roman Cyr, 12 pt; mmpuna — He Oinbine 14 cM; MoBHE 0OpaMIIEHHS; BUKIIIOYKA TI0 IEHTPY; MaJleHb-
KUMH JiTepaMi. 3pa3ok oopMIIeHHS TaOIHLIi:

Tabmu 1 — Buxin Ta 36epe:kenns TeasT Bix 100 xopiB y rocnogaperBax Kuiscebkoi o61acti 3a 2003-2008 poxn

Pik 36epexeno Temst Bix 100 kopis, % 3arunyio, % roi. Bupinena matorenna 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

®opmynu nmoBuHHI OyTH HanmcaHi y nporpami Equation Editor 3.0 (ue#t penakTop € BHYTpillIHIM
penakropom hopmyin y Microsoft Word); 3MiHHI MaTeMaTHUYHI BEJTMUYMHU B TEKCTI BIAMOBIAHO 10 (o-
PMyJ HaOUPAIOTHCS KYPCUBOM.

Pucynku (miarpamu, ¢oTo, MaJllOHKH) BUKOHYIOTH Yy penaktopi Microsoft Word 3a gomomororo
¢dyHKIIT «CTBOPUTH PUCYHOK» B YOPHO-O1IoMy BapianTi. BiH Mae OyTH po3TallioBaHUi IO LIEHTPY,
mMpHUHA — He Oibine 14 cM, 6e3 00TiKaHHS TEKCTOM. Y BHIIAJKY CKIaJHHUX KPECJIEHb iX CIiJ BUKOHY-
Batn y peaakropi Corel Draw Bepcii He Hmkue 5.0, 32 yMOBH, 110 TEKCTOBI BKPAIUICHHS BUKOHAHI Ta-
pHiTyporo Times New Roman Cyr i po3mipom 14 nynkriB. @otorpadii MmaiotTs Oyt 4opHO-OiMMu B
okpeMoMmy (aiiai «Poto». Y caMoMy K TEKCTi BKa3yeTbes Mictie it portorpadiii. Hazsa pucynka uu
(dhoTorpadii po3MILIyeThCS i HUMU 1 HaOUpaeThes mpudToM 12, )KUPHUMU MaJICHBKUMU JIITEPaMH,
yci MiAPUCYHKOBI MOSCHEHHS — CBITIMM MIPH(TOM.

I'padiku BuKOHYIOTHCS y mporpami MS Excel, sk 1 puCyHKH.

Tabnuui, pucyHkd, rpadike, GopMysIn MOMIILAIOTHCA MiCIs MOCHIAHHS Ha HUX Y TEKCTi.

Crarri, 110 HE BiMTOBINAIOTH HABEICHUM BUMOTaM OyAyTh BiIXHIICHI O€3 TOBEPHEHHS aBTOPY.
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AKYIIEPCTBO, I'THEKOJIOI'TA
TA BIOTEXHOJIOI'IA BI/ITBOPEHHA

YK 619:636.082.455:636

BJACEHKO C. A., EPOLIEHKO O. B., xkaununaTti BeT. HayK
binoyepxiscokuii HayionanvHuli azpapHuil yHigepcumem

ATATITAOIVMHI 3SMIHU OKPEMHMX CKJAJIOBAX
I'OMEOCTA3Y 3A BATITHOCTI

BuCBITIICHO CydacHi TOMIISIIM Ha 3MIHH OKPEMHX CKJIaJIOBHX FOMEOCTasy 3a BariTHOCTI. PO3IJISHYTO HPOBiAHY pOJb B
LbOMY IIPOLIECi TecTaliifHOT JOMIHAHTH, IHTETPAIbHOI caMopery roBabHOl cuctemu. OnucaHi 3MiHU B CHHTE31 CTEPOIIHHUX,
KOPTHKOCTEPOINHHX i TUPEOiJHUX TOPMOHIB. BogHOUac 0XxapakTepr30BaHO 3MiHU iIMyHOO10JI0Ti4HOT PEAKTHBHOCTI KOPIB Iif
4ac BariTHOCTI, 30KpeMa 3HIDKCHHs Hecrenu(iyHol pe3UCTeHTHOCTI opraHi3my. JleTaabHO BHCBITIICHI MUTaHHS ()i3iooril
CHCTeMH MaTHU—IUIALEHTa—IUTi/] Ta 610XiMiYHI TTOKa3HUKH 1 BIACTHBOCTI IUIALIEHTAPHOT KPOBI.

Kuro4oBi ciioBa: nporecTepoH, TECTOCTEPOH, €CTPaIio, KOPTH30J, IUIALCHTApHA KPOB.

BaritHicTh MOKHA PO3TIIAIATH SK YHIKAIHHY €BOJIOMIMHO BIOCKOHAICHY CHCTEMY JOBTOTPHUBAIIOT
ajanTauii MaTepUHCHKOTO OPraHi3My 10 BUHOLIYBAHHS Ta HAPOHKEHHS II0AA.

[IpoBiaHy ponp B amanrarii oprani3aMy caMKHu BiAirpae recramiiiHa JOMiHAHTA, K €HEpreTHYHHMA
(hoH, TII0 BUKOPHCTOBYE EHEPTIIO 3a ITEBHUM BEKTOPOM Ta TaJIbMY€ MOXJIMBICTh 1HIIUX IIEHTPIB pea-
TyBaTH Ha cneuu@ivHi iMmyiabcd. Takoxk recrauiiiny JOMiHaHTY PO3TIISAAIOTH K QYHKIIOHATIBHY CH-
CTeMy, sKa MiJ Ji€l0 BHYTPIIIHIX 1 30BHIMIHIX (hakTopiB 3AiliCHIOE O10IOTIYHY afanTauilo 3a JOHIOMO-
roro memiatopiB ITHC 1 Mi3zouka Ta 6i0€HEPreTHYHOT OCHOBH €PUTPOIUTIB U JICHKOITUTIB, TOOTO pery-
moe cucremu ynpasiiaas [THC, BHC, engokpuHHy cucTeMy 1 HecneludiuHe CepeOBHIIE — KPOB—
mimda [1]. 3a3HayeHa peryssuis cupusie Mepepo3nonily eHEPreTHUHUX PECYpCiB il (QyHKLIIOHYBaHHS
AT®-3anexxaux nporeciB. OcTaHHI MOB'S3aHI 3 XONIHEPTIYHOIO Ta aJAPEHEPTiYHUMHU CUCTeMaMu [2].
BBaxkaeTncst, 10 TIPOBITHI aJJAaNITUBHI MPOrPaMH — CHHTAKCHYHY Ta KATATOKCUYHY 3aITyCKaloTh TUIare-
HTapHi ¥ eHgoMeTpianbHi NpoTeiHN — TPOPOOIACTHYHHUHN [3|-TNIKONPOTEiH, XOPIOHIYHUI TOHATOTPO-
MiH, 0,-MiKpOTJ00yiH (epTUILHOCTI, MIaleHTapHUH a;-MiKpornoOymiH. [lokasHuky iX piBHS y KpoBi
BHKOPHUCTOBYIOTHCS B MEITUITHHI SIK SKICHI, TaK 1 K MPOTHOCTUYHI KpHUTEpii BariTHOCTI [3].

V isionorii BariTHOCTI BU3Ha4YajIbHA POJIb TAKOX HAJICKHUTh YTBOPSHHIO Ta (DYHKIIIT IHTETPaIbHOI ca-
MOPETYJTIOBATBHOI CUCTEMU MaTu — IUlateHTa —utia. CHHTe30BaHi HEIO MEeNTHIHI Ta CTEPOiAHI TOPMOHU
HE KOHTPOJIIOIOTHCS 32 TIPUHITUIIOM 3BOPOTHOTO 3B'SI3KY, @ TOMY iX BHIUICHHS 3aJIC)KHUTH JIMIIE Bif (DyHK-
IIOHATGHOI aKTUBHOCTI IUTarieHTH. POopMyBaHHS CTPYKTYPH IUIAICHTH KOPIiB BiAOYBA€THCS MPOTATOM
YCBOTO TIEpiojy IUIOMOHOIICHHS BiJI CHHIIECMOXOPIAILHOTO JIO emiTenioxopiansHoro tumy [4]. Mopdo-
reHe3 IUIALeHTH 3aJIeKHUTh Bil PO3BUTKY MaTKOBO-TIALIEHTApPHOTO KPOBOOOITY, 30KpeMa CITipajbHUX apTe-
piit [5] Ta iHTeHCHMBHOCTI (QOpMyBaHHS MICIIEBUX aHTIOCTPYKTYp [4]. ToMy, ofHa 3 MepIIMX aJanTHBHUAX
peaxiiii 3a BariTHOCTI MOJISIrae B a/IeKBATHIN 3MiHI TEMOIMHAMIKY SIK B YChOMY OpraHi3Mi MaTepi, TaK i B
Marmi. B nopanemomMy iHTEHCHBHICTh IDIAIIGHTAPHOTO OOMiHY, a OT’KEe M PO3BHTOK IIJIOJA, IIJIKOM 3ajie-
JKUTH BiJI MICIIEBOTO T€MOCTa3y Ta PETYISTHBHUX MEXaHI3MiB MIKpOIUPKYIIIii KpoBi [6]. ['omoBHMMYI
(YHKIISIMU TUIAIICHTH €: Tpodika Ta OUIKOBUI CHHTE3, ra3000MiH, CHHTE3 1 PEryJIAllisi TOPMOHIB, PEryIis-
ITisl TEMOCTa3y, aHTUTOKCUYHA Jisl, BUIUICHHS METAa0OITIB, JCTIOHYBaHHS 010JIOTIYHO aKTHBHUX PEYOBHH,
IMYHOPETYJIAIIIS, PETYIIAIIIS IPOIECiB IEPOKCUIHOTO OKUCHEHHS I IiB [7].

PO3BUTOK BariTHOCTI CYIIPOBOKYETHCS IMiICHIICHHSIM CHHTE3Y CTEpOiqHuX ropMoHiB. I1ix yac em-
Opiorenesy B KpOBi KOpPiB 30UIbIIY€EThCS KOHLEHTpALisl MporecTepoHy Ha 26,2 %, TecTOCTEpOHYy —
69,2 % Ta 3HIKyeThCS BMICT ectpamiony 17  Ha 36,7 %. 3a popmyBaHHs (peTOIIALIEHTAPHOTO KOM-
IJIEKCY CIOCTEpIiraeThes 3HIKEHHS mporecTepony Ha 21,3 % Tta 30imbieHHs ectpaniony Ha 62,6 %,
TecTocTepoHy — Ha 35,3 %. OxpeMi aBTOpPH 3a3HAYAIOTh, IO caMme IIei Mepioj] Mae YUCICHHI PU3NKH
NepepruBaHHsl BariTHOCTI [8], 10 MOXKJIMBO, TIOB'SI3aHO caMe 13 3a3HAYCHUMH THMYAaCOBHMHU 3MiHAMH Y
criBBigHOIEHH] cTepoiniB. [Toganpma inTerpamis GQyHKIIIOHATHPHIX CHCTEM MaTepi Ta IIoa CIIPHIH-

© Baacenko C. A., €poumienxo O. B., 2016.
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HSI€ T IBUIIICHHS KOHIIEHTpatil mporectepony. 3a 40-25 ni6 g0 poxis BoHa mocsrae 3,4+0,85 HMOIB/1
3a BMicTy ectpaniony 0,18+0,06 amons/n (cmiBBigHOmEHHs 18,9:1) [8-9].

IIpoTsroM BariTHOCTI ICTOTHHMX 3MiH 3a3HA€ 1 CHHTE3 KOPTUKOCTEPOiTHUX rOpMOHiB. Ha mouaTky
eMOpioreHe3y B KpoBi KOpiB MicTUThCS 13,3£2,05 HI/Ma KOPTHU30IY, SKAHA MiABUIIYETHCS IO
24,3+4.773 ur/mn abo Ha 82,7 %. [lo n'storo micsis Horo BMicCT 3HIKYeThCs Ha 20 % 1 BTpUMYETHCS
Ha piBHI 16,9+0,63 ur/mia. KinbkicTe nmonepeqHuka KOpTH30iIy — 11-1€30KCHKOPTU30ITy, HABIAKH, 10
1,5-micsraroro TepmiHy 3HIKYEThCS 3 1,1320,13 mo 0,52+0,04 Hr/mut, o TOB'SI3aHO 3 HOTO aKTHBHOO
y9acTI0O B MeTaboJi3Mi KOpPTHU30iy. B HacTymHOMY #HOro piBeHb 3pOCTaE i YTPUMYETHCS Ha PiBHI
1,00+0,03-1,10+0,04 ar/min. [TogiObna AuHAMiKa cTIOCTEPIraeThes 1 B KOHIEHTPALISAX KOPTUKOCTEPOHY
[10]. i maHi cBimuaTh, MO HATHUPHHUKOBI 3aJI03U BiMITPalOTh NEBHY POJIb Y PO3BUTKY BariTHOCTI, a
HaWO1IBIIT BUPAKEHOIO 1X PEaKIlis CIIOCTEPIra€ThCS B TIEPi0] TUTAIICHTAITI].

I3 TMHaMiKOIO BMICTY MPOTECTEPOHY CIiBNAJAIOTh 3MIHM PiBHS THUPEOIAHUX TOPMOHIB. BcTaHOB-
neHo, mo konueHtpauii T3 1 T4 mpoTAroM BariTHOCTI MOCTYMOBO 3MEHIIYIOTBCA 1 32 MicALlb IO POJIiB
JIOCSTAIOTh MIHIMAIBEHOTO TIoKazHuKa — 1,08—0,90 HMOIB/T, 110 3yMOBJICHO iX IMOCWJICHHM BHUKOPHC-
TaHHAM. B iHmmMX poboTtax Bifg3zHavaeThcs 3HKeHHS T3 Ha 30 % Ta T, no 34,3+54,2 HMO/mi [11].

3MiHN IMyHOO10J10TIYHOT PEaKTUBHOCTI OpraHi3My KOpIiB MiJ] Yac BariTHOCTI BiJirparoTh BaKIMBY POJIb
B CHCTeMi MaTH-TUTiA. JIJIst IIBOTO TIepiomy XapakTepHi iCTOTHI Ta aJeKBaTHI 3MiHH B IMyHHIHM CHCTEMI, 30K-
peMa 3HWKEHHS HecTeru(ivyHol pe3nCTeHTHOCTI, 0COOIMBO B TEPIIii TOJOBHHI BariTHOCTI, IS 3a1mo0i-
TaHHS BIATOPIHEHHS IUIOAA SIK 4yXopinHoro areHta [12]. BeraHoBieHO, 0 TUIBHICTE Y KOPIB CYIIPOBO-
JOKYETBCS Pi3HOT CHIM (DYHKIIIOHAILHUMH PO3JIaJaMH CHCTEMH JIIM(OIMTIB, HE3HAUYHUM MPHUTHIYCHHIM
TYMOPAJIBbHOI JIAHKK IMYHITETY, CTUMYJTFOBAHHSIM XEJIIEPHOT Ta TUCHYHKIIIEIO CYIPECOPHOI JTaHKH IMyHi-
tery. Ilix yac pomiB i oxpasy micis HuX iMyHOAeinuT mormuomoerhest o PIH = —2,36 1 — 4,35, 1m0 BBa-
KAETBCA MPEMOPOITHIM CHHAPOMOM MICIAPOJOBOI MaToOri. 3arajgbHa JUHAMIKa TPOEKTYE TOCTYIIOBE
T ABHITICHHS TIPOTSTOM BariTHOCTI 7-, B- Ta JDK-miMbormTiB # pi3ke iX 3HWKEHHS micis poxiB. HaitBu-
Wi piBeHb iIMyHOTIIOOYMiHIB 4, Mi G crocTepiraeThCsi Ha MOCTOMY—CHOMOMY MICSIISX, ITICTISI 4OTO BiH
TIOYMHAE 3HWKYBATUCA 1 IOCSTaE MiHIMyMy y Tiepii 100U micis poxiB. BiporinHo, me noB'a3aHo 3 enimi-
HAITI€I0 IMyHHHX OUTKIB B MOJIOUHY 3aJ103y. IHITT aBTOpH CBiUaTh, 10 B OCTAHHIN MiCSITh BariTHOCTI BMICT
anb0yMiHOBOT, albha- 1 OeTa-r00yIiHOBUX (pakiiiii OijKa B CHUPOBATI KPOBI iICTOTHO HE 3MIHIOETHCSL.
Tako BCTaHOBJICHO, 110 B Tiepu(epiiiHii KpoBi JTIM(OLUTH 3 MOBEPXHEBUM BMiCTOM IgM cKiamaroth 25—
26 %, a B mepiog 5—6 wmic. 3pocTaroTh 10 29 %. B npyriit OJIOBHHI BariTHOCTI KIJIBKICT PO3ETKOYTBOPIO-
BaIBHUX KIITHH Ta IgG B CHPOBATII KPOBi 3pOcTae MOPIBHIHO 3 TepMiHOM 3—4 Mic. [13, 14].

CympecopHa repedy1oBa IMyHHOI CHCTEMH 3a BariTHOCTI 3a0e31edyeThes nepekmoueHusI M Th; — Thy i
Th; xnituan. OcTaHHI TPOAYKYIOTH LIUTOKIHH, SKi 1HMOYIOTh MPUPOAH]I HUTOTOKCHYHI KJITHHHU Ta OAHOYA-
CHO CTUMYJIIOIOTh CUHTE3 aHTHUTLI ITPOTH IIMPKYITIOI0UKX aJl0aHTUreHiB tioaa [15]. 3a migpuiieHoi GpyHK-
11l HATHUPHUKOBUX 3aJ103 (TilepapeHOreHil) y BariTHUX MPOXOANUTh akTuBalliss NK-KiTHH, sKi TIpoy-
KyIOTh Npo3anaibHi Th;-uutokiny, 3okpema OHII, ynM mopymyoTh MexaHi3MH TecTaliifHoi iMyHOCYTIpe-
cii. [Hmmii TOpMOH BariTHOCTI — XOPIOHIYHUN TOHAIOTPOMiH XI' Ma€e 10303aNeKHy IMyHOTpO(DiuHy ito,
sIKa TIPOSIBIISIETHCS SIK TIOCHIICHHS eKcTpecii perenTopi 1o 1JI-2, mo 3yMoBIiOe 301IbIIEHHAS ITyJIa aKTHBO-
Banux xennepiB [16]. To6ro, XI" MoxkHa po3risimaty SK (eTomaueHTapHuid TpoTeKTop ABOoGa3HOI i,
TOJIOBHHH €(eKT SIKOTO CIPSIMOBaHUM Ha OJOKYBaHHs a(epeHTHOI JJaHKH T'yMOpPAJIbHOI BiIMOBIAI i, BOA-
HOYAcC, 3IaTHOTO IIiICKIIOBATH e(hepeHTHY JIaHKy IMyHHOI peakiiii. B ocHOBI MicIieBOi iIMyHHOI TOJICpaHT-
HOCTI JIOKHUTh (DYHKILSI CIEIiaTLHOI TKAHUHA eMOPIOHAIEHOTO TIOXO/DKEHHS, SIKa CKIIAIA€ThCs 3 KIIITUH
ToTpodobdiacta Ta GaraTosiepHOro CUHTUIMOTpodobacTa. List cTpykTypa BUKOHY€E HacaMmepesa nacu-
BHHUI 3aXHCT, OOYMOBJICHHH HU3BKOIO IMYHOTEHHICTIO Tpodobiacta 3 cIabKO0 EKCHPECI€r0 KIACHIHUX
MOJIEKYJI TOJIOBHOTO KOMILIEKCA TiCTOCYMICHOCTI, a TAKOK HOTO BUPAKEHOO CTIHKICTIO MO il ITMTOTOKCH-
YHUX JIMQOLMTIB, KPiM JTiM(OKIHAKTHBOBAaHKX KijiepiB [17, 18].

®Di3i0J10TiI CUCTEMH MaTH-TUIANCHTa—IUT 0a3yeThCs HAa MWHAMII IDIAIleHTapHOI MPOHMKHOCTI
(6ap'epy), 11 0OCHOBHOIO MOP(}OIOTITHOIO CTPYKTYPOIO € CYAUHHE TUICTHBO IEHTPAITHHIX CTOBOYPOBHX
Ta nepudepiiHNX BOPCUH KOTHJICIOHIB 1 CTIHOK KPUNT KapyHKYJIIB Ta iX emiTenianbHui mokpus [19],
a piBeHb OOMiHY PeryJoeThes MIaeHTapHuM remocta3oM. CyTHICTE Oap'epy mossrae y BIacTHBOCTI
TIAIICHTH 3aTPUMYBATH OKPEMi Ta MPOIYCKATH iHI PEYOBHHHM 3 KPOBI MaTepi y KpoB 1uioaa. 30Kpe-
Ma, HE TIPOXOJAATH KPYITHOMOJIEKYJISIPHI CTIONYKH, ACSKI MIKpOOPraHi3MH, apa3uTh Ta iX SHLI.

BHyTpilHe cepemoBHILe MaTKH 3alOBHIOETHCS MYLMHYMICTHHM cekpeToM. Lle Bkaszye Ha icHy-
BaHHS IMaparuiaricHTapHOTO OOMIHY, IO 3AIHCHIOETHCS Yepe3 aMHIOTHIHY PIAMHY 1 TO3aIuTaleHTapH1
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TUJISTHKHA TUI0JI0BOI OOOJOHKM Ta €HIOMETPIiI0 1 Ma€ BaKIIMBE 3HAYEHHS y MIATPUMAaHHI TOMEOCTa3y
mwioaa. [lnanenTta iHTeHCHBHO BHUIUIsIE MOHOaMiHOOKcHnazy (MAQO) — iHTerpanbHuil (hiIaBiHBMICTH-
MHH OiJIOK MITOXOHIApiaThbHUX MeMOpaH, sIKkuii 6epe yJacTh B 0OMiHI OiorenHux amifiB. Crig 3a3Ha-
9uTH, 0 criBBigHOMEeHASS MAOQO TumiB A 1 b 3MIHIOETBCS IPOTATOM BariTHOCTI. Ha modatky € HeoO-
xizHicts B MAO b 17151 iHTeHCHMBHOI Aerpajanii MiHOpHUX aMiHiB, a B Mi3HI TEPMiHM — BUCOKOT'O PiBHS
MAO A, 1m0 nepemkokae HaIMipHOMY CKOITUYEHHIO CEPOTOHIHY, SIKUM 3yMOBIIOE CKOPOYEHHS Tia-
NEHBKUX M's131B Ta BiATOPTHEHHS muiareHTH [20].

[Tnanenarapra kpoB (I1K) Bimpi3HAETHCS Bi KPOBI JOPOCIIOTO OPTaHi3My PSAIOM ITOKa3HHUKIB CHCTEMHU
KOaryJisiLii, mepeHocy KUCHIO, IMyHONOTTYHUX 1 PEONOTTYHNX XapaKTePUCTUK, CUCTEMH KPOBOTBOPEHHS i
BMICTY OUTKOBHX KOMITOHEHTIB. Tak, BIMidaeThCs 3HMKEHHS B'SI3KOCTI 32 PaxXyHOK (DeTaIhbHOTO BapiaHTa
(hiOpuHOTEHY Ta 3MEHIIIEHHS IMyHOTJI00YITiHIB, 0co0mmBo Ig M Ta Ig A. 3aramoM, cucTeMa KoaryJisiii Xa-
PaKTepHU3y€eTHCS 3HIKEHNM BMICTOM Maibke ycix foro daxropi I — XII (kpim XIII i1 IX), ¢pibpunoreny, a
Takox 1 #oro inriditopis: AT III, mpoteiny C, kodakropa Il remapuny [21, 22].

[HTEeHCHBHY CHUCTEMY MEPEHOCY OKCUT'CHY 3YMOBIIIOIOTH CTPYKTYPHO-(PYHKIIIOHAIBHI OCOOIMBOCTI
EpUTPOLUTIB Ta (eTanbHUuil TeMOTJo0iH, 0 Ma€ MiABHUIICHY CHOPiAHEHICTh 0 KucHIO. OmHi€o 3
VHIKaJIbHUX BiaMiHHOCTel € Te, mo [IK Oarara Ha Hespini CK-monepennuku. [dns Hel xapakTepHuit
3HAYHO OUTHIINN PiBEHB y-TI00YIIiHIB 1 OUTBIT HU3BKUH a- 1 B-T700yIIiHIB Ha T 3HIKEHOTO BMICTY
3aragpHOro Oinka. Cepenm MOAENbOBAaHWX OLUTKIB, MPUTAMAaHHUX JIMINE IUTAIICHTapHOMY KpPOBOOOITY,
BiJJOMi: EPUTPOIIOETHH, 1[0 HAJEXKHUTh IO TPYNH HUTOKIHIB, OIIOK-1HT10ITOp KOaryJssmii KpoBi, Gpeput-
puH, 1110 Oepe ydacTh B OOMiHI 1 TPaHCIIOPTI 3aji3a, III0TaTIOH-S-TpaHcdepasa, 1o Bifirpae BaKIuBY
poiib y (PYHKIIOHYBaHHI €PUTPOLUTIB IuoAa, 3315-rikomporein 3 (yHKIIIMH IMyHOCYIIpEecopa,
TPAaHCIOPHH, KU 3a0e31euye TpaHCTIOPTYBaHHsI IPOECTUHIB, JTAKTOAOCPHUH Ta iHmIi [23, 24].

[IK Takox MicTUTH OiKM 3 rpynu (eTanpHUX: (QakTop paHHBOI BariTHOCTi, PakOBO-eMOpio-
HaNbHUH aHTHTeH, a-(peTONpoTeiH. IX (YHKIS OCTATOYHO HE BUBYEHA, aje BiOMO, IO BOHH 3HAXO-
JSTHCS B TICHOMY 3B'I3KY fK i3 MpoLieCaMu TecTallii, Tak 1 3 KaHLeporeHe30M. XapakTepHUM TaKOXK €
BHCOKHI BMICT IUTAIICHTApHUX O1UJIKIB — TOPMOHIB 1 (pakTOpiB POCTy (XOPiOHIUHI COMAaTOTPOITHI, TOHA-
JOTPOIIiH, THPEOTPOIIiH, IUIALCHTAPHUI JIAKTOTEH, JIENTHH, NPOJAKTHH, TaCTPUT-PUII3UHT MENTU,
¢akrtop pocty CK, UUI, TIM-KC®, '-KC® Ta inmi, engopdinu ta eHkedaninu, HepornenTtua Y, IO
IHIYKy€e CyauHO3BYXytounid edekt. Bimomo, mo B 11K icHye minBuineHni piBeHh PEUOBHH aHTHOKCH-
JAHTHOI CHCTEMH: KapOTHHOINiB, aCKOPOIHOBOI KHCIIOTH, TOKO(EpomiB, TiaMiHy, MpUIOKCHHY, HIKO-
THHOBO1 KUCJIOTH. Takui miIBUIIIEHUH PiBEHb aHTHOKCHUIAHTIB 3yMOBIIIOE 30UTBINIEHHS PE3UCTEHTHOC-
i mwiasmu [K 10 Ca®* iHIyKOBaHOTO MEPEKHCHOTO OKMCHIOBAHHS IiMigiB. SIK OpraH 3 iHTCHCUBHHM
MeTaboJi3MOM, IJIaleHTa Oarara pisHIMHU (epMEeHTaMH, YacThHa 3 sKuX BusBisieTbes B [1K. 3okpema,
BaK/IMBE 3HAYCHHSA MalOTh MeMOpaHo3B's3aHi (epMmeHTH (ocdaTasa, T'yaHIIATIMKIAa3a, apoMaTasa,
TpaHcdepH, afeHiTannkKiIasa, GpiOpoHEKTHH, a TAKOX TiallypoHiAasa i TyTaTioHTpaHcdepasy, 1o Bifi-
TPAIOTh BAXIIMBY POJIb y MPOIIecax JETOKCHKAITIT IITKITMBUX PEYOBHH [25-27].

Y MemuIHI MIUPOKO 3aCTOCOBYIOTH PI3HOMAaHITHI MOHITOPHHTOBI METOJIMKH BU3HAYCHHS (PYHKITi-
OHAJBHOTO CTaHy IUIALICHTH Ta BHYTPIIIHBOYTPOOHOTO PO3BUTKY IUIoZAa. 30Kpema, BMicT OinipyOiHy,
TJTFOKO3H, 3arajbHOro O1JIKa, CCYOBHHU B aMHIOTHYHIN PilMHI Ta KOPAOBIH KPOBI BUKOPHUCTOBYETHCS
K MapKepu 010XIMIYHHX MOPYLICHb IJIi PaHHLOTO BUSBICHHS (peTanbHOi maTonorii. A BU3HAYCHHS
KOHIICHTpAIli{ TJIa3MOBOTO MPOTETHY, XOPIOHIYHOTO TOHAAOTPOITHY, a-peTOMpOTeiHy, HEKOH FOTOBa-
HOT'O €CTPIOJIy J03BOJISE MTPOBOJUTHU JIArHOCTHKY SIK €eMOPIOHANIBHUX NC(PEKTIB i XPOMOCOMHHUX aHO-
Masiid, TaKk 1 BCTaHOBNIIOBATH OaraTOIUIiMs, KPYMHOIUIIAAS, 3aTPUMKY PO3BUTKY IJIOAa, pe3yc-
KOH(ITIKT, BHYTPIITHOYTPOOHY 3aru0eib, 3arpo3y adopTy, HaOIMKEeHHs poaiB Tomno [28-29]. ¥V Be-
TeprHapii NoAi0HI METOAM KOHTPOIIO 3a TeCTAaLliHHUMU MPOLECaMU Ha CHOTO/IHI HE PO3pOOJICHi.

BucHoBok. TakuM YMHOM BariTHICTh 3yMOBIIIOE KOMILUIEKC CKIIAHUX B3a€MOOOYMOBIIIOIOUMX ajarl-
TUBHUX PEaKIIiii pi3HUX CUCTEM TOMEOCTa3y, SIKi HeZOCTATHLO BUBUCHI y BETEPUHAPHIHN PETPOYKTONIOTI] 1
NOTPEOYIOTh TIIMOOKOro IoCiKeHHs. Takok 3MiHM MOPQOIOTiYHIX 1 010XIMIYHHX MOKAa3HHUKIB Yy BariT-
HHX KOPIB CJIiJl BpaXOBYBaT B IiarHOCTUYHOMY aHai3i Ta iHTeprpeTalii Horo pe3yabTariB.
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AJanTallMOHHBbIE H3MEHEHHUs OT/eIbHBIX COCTABJISIOIUX FOMe0CTa3a BO BpeMsl 6epeMEeHHOCTH

C. A. Baiacenko, A. B. Epomienko

B craree HaBeleHBI COBPEMEHHBIE B3TJISAAbI HA H3MEHEHUS OTAENIBHBIX COCTABISIONIMX TOMEOCTa3a BO BpeMs OepeMeH-
HocTU. PaccMoTpeHO Benylylo pojb B 3TOM MPOLECCE MECTALMOHHON JOMUHAHTBI, HHTErPaJbHON CaMOpEryJlIupyoLencs
cucrembl. OnucaHHbIE U3MEHEHUSI B CHHTE3€ CTEPOUIHBIX M THPEOMIHBIX FOpMOHOB. Hapsmy ¢ 3TUM oXapaKTepu30BaHBI
HN3MEHEHUs] IMMYHOOHOJIOTMYECKOI peakTHBHOCTH KOPOB BO BpeMst OEpPEMEHHOCTH, B YaCTHOCTH CHIDKEHHE Hecrerupuaec-
KOH pe3nuCTeHTHOCTH opranu3Ma. [1ogpoOHO ocBeneHs! BOIPOCH! (PU3MOIOTHH CHCTEMBI MaTh—IUIAIIEHTa—IUIO N, OMOXUMHUe-
CKHE II0Ka3aTeNd U CBOUCTBA IUIALICHTAPHOU KPOBH.

KnroueBble c10Ba: IporecTepoH, TECTOCTEPOH, ICTPAAUOIN, KOPTH30JI, TUTALIEHTAPHAS KPOBb.
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Adaptive changes of individual homeostasis components during pregnancy

S. Vlasenko, O. Eroshenko

In the light of modern scientific views leading role in the adaptation of gestational dominant females play as an energy
fund that uses the energy of a particular vector and hinders the possibility of other centers to respond to specific stimuli. It is
believed that adaptive driving program — syntax and launch endometrial and placental proteins — trophoblastic bl-
glycoprotein, human chorionic gonadotropin, a2-microglobulin of fertility, placental al-microglobulin. The indicators of their
level in the blood is used in medicine as quality and as prognostic criteria pregnancy.

In the physiology of pregnancy decisive role also includes the formation and function of Self-Regulatory integrated sys-
tem "mother—placenta—fetus". It synthesized peptide and steroid hormones are not controlled on the basis of feedback, and
therefore their selection depends on the functional activity of the placenta. The main functions of the placenta are: trophic and
protein synthesis gas exchange, synthesis and regulation of hormones, regulation of hemostatic, antitoxic action, separation
of metabolites deposit of biologically active substances, immunoregulation, regulation of lipid peroxidation.

The development of pregnancy accompanied by enhancement of synthesis of steroid hormones. During embryogenesis in cattle
blood concentration of progesterone increased by 26.2 %, testosterone — 69.2 % and decreases estradiol 17 beta content 36.7 %.
With the formation of placenta progesterone decrease by 21.3 % and increased 62.6 % for estradiol, testosterone by 35.3 %.

During pregnancy, undergo significant changes synthesis of hormones. In early embryogenesis in cattle blood contains
13.3+£2.05 ng / ml cortisol, which increases to 24.3+4.73 ng / ml or by 82.7 %. By the fifth month of its content is reduced by
20 % and contained at 16.9+0.63 ng / ml. Number precursor of cortisol — 11 dezoksykortyzola contrary, to 1.5-month period
decreased from 1.13+0.13 ng / ml to 0.52+0.04 ng / ml, due to its active participation in cortisol metabolism. In its next level
and kept growing at 1.00+0.03 — 1.10+0.04 ng / ml. This dynamics is observed at concentrations of corticosterone.

With progesterone dynamics reflect changes in thyroid hormones. Established that the concentration of T3 and T4 dur-
ing pregnancy gradually reduced and a month to families below the minimum rate — 1.08-0.90 nmol / L, due to their in-
creased use. In other works noted that the decrease in T3 and T4 30 % to 34.3+54.2 CME / ml.

Changes immunobiological reactivity cows during pregnancy play an important role in the mother — fetus. This period is
characterized by substantial and adequate changes in the immune system, in particular the reduction of non-specific re-
sistance, especially in the first half of pregnancy, to prevent rejection of the fetus as a foreign agent.

Suppressor alteration of the immune system by switching pregnancy provided Th1-Th2/Th3 cells. Last producing cytokines
that inhibit natural cytotoxic cells and simultaneously stimulates the synthesis of antibodies circulating fetal antigens. Physiology of
the mother-placenta-fetus based on the dynamics of placental permeability (barrier). Its main morphological structure is a vascular
web of the central and peripheral crypts walls carbuncles and their epithelial covering, and the level of placental exchange regulated
hemostasis. The essence lies in the barrier properties of the placenta delay and miss some other substances from the mother's blood
in the blood of the fetus. In particular, there are large molecular compounds, some bacteria, parasites and their eggs.

The characteristic that placental blood (PC) is different from adult blood a number of indicators of coagulation, oxygen
transfer, immunological and rheological characteristics, the system of blood and protein content components.

In humane medicine is widely used in a variety of monitoring methods for determining the functional state of the placen-
ta and fetal development. In particular, bilirubin, glucose, total protein, urea in the amniotic fluid and cord blood is used as
markers of biochemical disturbances for the early detection of fetal pathology. A determination of concentrations of plasma
protein, human chorionic gonadotropin, a-fetoprotein, unconjugated estriol allows diagnosis of a fetal defects and chromo-
somal abnormalities, and set multiple pregnancy, large fetus retention of fetal Rh-conflict of inside womb death, abortion
threat, approaching families etc. In veterinary medicine such control methods for gestational processes must be developed.

So Pregnancy causes of complex adaptive reactions of different homeostasis systems are not well understood in Veteri-
nary Reproduction and require deeper study. Also change of the morphological and biochemical parameters in pregnant cows
should be considered in the diagnostic analysis and interpretation of its results.

Key words: progesterone, testosterone, estradiol, cortisol, placental blood.
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JIKYBAHHSA JATEHTHOI'O EHAOMETPUTY
Y KOPIB METOJIAMM I'MUBOKOI AHTUCENITUKHA

HaBeneni naHi moo JIikyBaHHS KOPIiB 3 JIATCHTHUM (TIPUXOBAaHUM) €HIOMETPHTOM METOJaMU INIMOOKO aHTHCENITHKH:
BHYTPIITHROMAaTKOBHM, BHYTPIIIHROAOPTAJbHUM (B cepenHio MaTkoBy aprepito 3a JI.JI. JlorBiHOBMM) Ta BHYTpillI-
HBOM SI30BUM BBEACHHSIM JIIKAPCHKUX 3aC00iB B MOPIBHUIBHOMY acHeKTi. Y TBapHH APYroi JOCIiIHOI IpyNH, Jie IPOBOAMIN
BHYTPILIHEOAOPTAJIBHY TEPaMio HAHKOPOTIINiT Hepio oxykaHHs (B TIYKOBOMY CIIH3i BiJICYTHICTh THOIO CIIOCTEpiraiu Bke
yepe3 19-21 noby, To6T0 10 HactymHOi cTaTeBoi oxoTH B 100 % TBapuH), pe3y/IbTaTUBHICTh L€l CXEMH JIiKyBaHHS MiITBEp-
JUKY€ BUCOKHI piBeHb 3aIUTiIHeHHs KOpiB — 75 %.

KonrodoBi ciioBa: kopoBH, NpuxoBaHHi (JIATCHTHHIT) €HIOMETPHUT, MIMOOKA aHTHCENTHKA, CEpEeHs MaTKoBa apTepisd,
BHYTPIITHHOMaTKOBE BBEJICHHS.

© T'ymennuii O. T., 2016.
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IMocTaHoBKA MPOOJIEMHU, AaHAJII3 OCTAHHIX TOCTIIKeHb i myOJikaniii. B cygacHUX ymMoBax rocrnoma-
PIOBaHHS Ha MOJIOUHO-TOBapHHUX (hepMax JaTCHTHHH (IIPUXOBAHMIA) CHAOMETPUT KOpPiB HA0YB MacoOBOIO
romupeHHs. Cripusie 1-oMY KOHIICHTpAITisl OTHOBHIOBHX TBAPHH HA 0OMeXeHii Tepuropii [1, 2, 3].

Crin 3a3HAYMTH, IO JIIKYBaHHS KOPiB, XBOPUX HA JIATCHTHUU €HAOMETPHUT, 3BUYAMHUME METOda-
MU YTPYJHEHE, OCKIIBKH € TIeBHI 0OMEXEHHS B Yaci Ta BHOOPi XiMiOoTepaneBTUYHUX 3aC001B, TOMY LI0
aHTHOaKTepiajbHi 3ac00M KOHTaMiHYIOTh MOJIOKO, 3HIKYIOTh HOTO Xap4yoBYy LIHHICTb, Ta O€3MeKy A
moauHH [4, 5, 6].

MeTa A0CHiIKeHHs — BUBYUTH B TIOPIBHSUIEHOMY acTeKTi e(peKTUBHICTH Teparii 3a JIATEHTHOTO
SHIOMETPUTY y KOPiB METOIaMH TTTMOOKOT aHTUCETITUKHA MaTKHU.

Marepiaj Ta MeTOIH J0CTiIKeHb. J[oCiTiKeHHS IpoBOAMIIN Ha 125 KOpoBax, siki Hajexkamn AD
«IlerpomonuHCchKe» OBiMiOMOIBCHKOTO paioHy OmechKoi 00J1acTi, Ta IHIAUBITyaIbHUM BIIACHHKAM 3
HACEJICHUX MyHKTIB BinsiBchkoro, Po3ainbHsHCHKOTO patioHiB Onechkoi 001acTi.

[Moponuuii ckian TBapuH OyB NpeACTaBICHHH YEPBOHO-CTENOBOIO, YEPBOHO-PSIOOI0 Ta YOPHO-
psI00I0 TONMIITHHCHKOIO 1 a0epIUH-aHTYCHKOIO TOPOJaMH, SKi 3aiMarOTh JOMIHYIOUE ITOJIOKEHHS B
rocroiapcTBax Beix tumiB Onechkoi obmacti. OHAK TOCIHIPKEHHS 0araTb0X BYCHUX MOKa3yHTh, 10
HaOLIBLI CIPUNHHATINBUMH 10 EHAOMETPUTY € KOPOBH T'OJIIITHHCHKOI opoau [7].

Y migaocHigHUX TBApWUH CHOCTEPITAIM O3HAKH JIATEHTHOTO (IMPUXOBAHOTO) E€HIOMETPHUTY, SKHI
TIPOSIBIISIBCS T Yac 30Y/KEHHS CTaTeBOTO IHKITY, BHIUICHHSM HEBETWKOI KIIBKOCTI THIHHOTO 200
THIHO-KaTapalbHOTO CKCYJaTy, MOCTIHHIUMH OaraTopa3oBUMH IEperyjiaMH Ta OaraTopa3oBUMH 0e3-
pe3yiIbTaTHUMH OCIMEHIHHAMH. I3 XBOopux TBapuH Oyiu chopMoBaHi 3a MPUHITUIIAMHU aHAJIOTIB TPH
JOCITITHI TpyIH 1o 12 TBapwH y KOXHIN. B mepiriit mocmiaHii TpyIm TPOBOIMIH JIIKyBaHHS BHYTPIIII-
HBOMATKOBHM BBEJICHHAM Tpenapaty Momodopm (Bup. Yropimna). B apyriit rpymi BBOAWIN Tikap-
CbKy cymim npenapartiB (HoBokaiH 0,5 % 100 mu + uedTpiakcoH 2 r + penpoayKTasa S MiI + OKCUTO-
nuH 3 Mi1). Y TpETiit TpyIli TBApUH MPOBOIWIH JIKYBaHHS IpenapatoM AMokcurwiia 15 % (up. Ic-
MaHist) 3riJHO 3 HACTAHOBOIO MO 3aCTOCYBaHHIO mpemnapaTy. KoHTponb pe3ynpTaTiB MPOBOAMIN METO-
JIOM KIIIHIYHUX CIIOCTEpekeHb mpoTsaroMm 60 ai6, BpaxoByBasu MposiB cTafii 30yMKEHHS CTATEBOTO
[UKITY, KOJIp TIYKOBOTO CNH3Y 1 HASBHICTH B HHOMY JOMIIIOK THOIO, TBAPHH 3aIlIiTHIOBAIH PEKTO-
HIEPBIKATBHAM METOIOM, OOJIIK pe3ynbTaTiB IpoBoAIN IIpoTsarom 90 mil.

Bci TBapuHmM Oynu 130760BaHi BiJi OCHOBHOTO CTaJa, MOJIOKO BiJl HUX ITiJ] 4ac JiKyBaHHSA i3 Bpaxy-
BaHHSI CTPOKIB KapEeHITii BUTIOIOBAIH TEIISATAM.

OcHOBHI pe3yJbTaTH AOCHiIKeHb. AHATI3YIOUN pe3yibTaTH JOCITIHKeHb (Tabm. 1) mo meprriid
JIOCTI/THIM TPpyIi TBApUH, MOYXKEMO CTBEP/IXKYBATH, IO MICJIsI JBOKPATHOTO BHYTPIMATKOBOTO BBEJICH-
HsI aepO30JIbHOr0 Tpenapaty Monohoam B 103i 25 M1, IPOSBHIIN CTai0 30YIKEHHS CTATEBOTO LIUKITY
9 ab6o 75 % xopiB, MPOAYKTUBHO 3aILIIAHIIACE 6 a00 67 % KopiB. Y ApyTii AoCHigHI#N rpyIi, ae 3a-
CTOCOBYBAaJIM BHYTPIIIHbOAOPTATLHE BBEACHHS JIIKAPChKUX 3aco0iB 3a I.JI. JIorBiHOBUM B cepemaHio
MaTKOBY apTepiro, MPOsSBUIMN cTajito 30ypkeHHs ctaTeBoro nuukiny 12 abo 100 % xopiB, i3 HUX IPOIy-
KTHBHO 3aIUILAHIIIACE 9 a00 75 % — HaiiBummil pe3yasrat. [1o TpeTii JociiaHii rpymi Ae 3aCTOCOBY-
Ba AMOKCHIHITIH-15 % 3TiIHO 3 HACTAHOBOIO [Ba Pa3u 3 iHTepBanoM 48 roxuu mo 20-30 cM® BHYT-
PIIHBEOM’ SI30BO, MIPOSIBIIIN CTaAiI0 30yIKEHHS cTaTeBOTO LUKy 7 a60 60 %, NpoIyKTUBHO 3aILTiJHH-
mmch 3 abo 43 % xopis.

Tabmuns 1 — Pe3yasTaTh JikyBaHHS KOPiB HA NPUXOBAHHUIT €HAOMETPHT

Ipyna KiHLK%CTb I;g:;::;;r; [IposB cranii 30ymKEeHHS UKy 3aruti JHAINCh

TBapUH KOpIB npenaparis rOJ. % rOJ. %
I 12 2 9 75 6 67
I 12 2 12 100 9 75
11 12 2 7 60 3 43

Bceboro 36 - 28 78 18 65

Bceporo i3 36 kopiB Ha SKUX BHBYAIN TEPANICBTHYHY €(EKTHUBHICTH IIMX CXEM JIIKYBaHHS, TIPOSBU-
T CTaAi10 30yKEHHS CTATEBOTO ITUKITY 28 a00 78 %, 13 KX 3arTiHImCh 18 a6o 65 %.

Haiipumuii pe3ynsTaT OyB OTpHMaHHH MO APYTid MOCITIMHINA TPy, OCKUTHKY if09a PEUYOBUHA JIi-
KapChKUX 3aCc00iB HAJXOIMIA B 30HY MATOJIOTIYHOTO MPOIECY, MUHAKYY TPUPOAHI Oap’epu opraHis-
My 1 misuta 6e3mocepeHhO Ha TKAHWHHOMY PiBHI, IIbOMY CTIpUsSB (hepMEHTHHUH Mpenapar — pernpoIyK-

11




Haykosuiit Bicuuk Berepunapuoi meantinam, 1’2016

Ta3a, ETIOTPOITHY [Ii10 aHTHO10THKA IEPTPIaKCOH MOCHITIOBAB po34rH HOBOKaiHy 0,5 %, sKkuil BiqoMui
CBOIMH NMAaTOTCHETHYHUMH BIACTHBOCTAMH. OKCUTOLMH B 1031 5 M a0o 30 O/ mii, BUKIMKAB M’ sKi
CKOPOYCHHS MIOMETPII0, IO CIPHSUIO MiABUIICHHIO HOTO TOHYCY 1 BUBEICHHIO TIPOIYKTIB 3aIajeHHs
13 30HU MATOJIOTIYHOTO Tpoliecy. BUBUMBIIM KITiHIYHUH MTepedir IPUXOBAHOTO CHIOMETPUTY Y JOCHi-
JTHUX KOpIB JI0 MPOBEICHHS JIIKYBaHHS, IiJ] Yac Ta IMiCIs HROTO MU CIIOCTEpirajii MaiKe OJHAKOBY
KIIIHIYHY KapTHHY. TBapuHH PETYJISPHO MPOSBISIIH CTaAif0 30y/UKCHHS CTAaTEBOTO IUKIY, SKUW OYyB
perynsapauii i cknagaB 19-21 nens, cTaTeBa oxoTa criocTepiraiacs nmpotsarom 48, a B JTiTHIH mepion 72
TOJIVMH, TIYKOBUH CITN3 y JOCIITHAX KOPIB 3aBXKIHW MaB JOMIMIKY 0110r0 ab0 3e1eH0-0110T0 THOIO. 3a
PEKTaIbHOTO JOCITIKCHHS B IEYHUKAX KOPIB CIIOCTEPITraay HasiBHICTh JKOBTHX TiJI, 1€ TATBEPIKYBa-
JIO PEeTyISAPHICTD CTATEBOTO ITHKITY.

BuBunBmm mepebir KIHIYHAX O3HAK i Yac JIKyBaHHS MOXXEMO CTBEpP/DKYBAaTH, IO y KOPIB
TepIIol JOCIIAHOT IPYIH IICIs BHYTPIilIHHOMATKOBOIO BBEICHHS aepO30IBHOrO mpemapaty Homo-
¢dopm™, y 50 % xopiB B HACTYIHY CTaTeBY OXOTY TIYKOBHH ciau3 OyB MPO30pHii 1 HE MICTHB THOIO, B
PEIITH KOPIB Ii€i Tpymy Oy MOOAMHOKI Kparui 0110T0 THOO.

VY KopiB Apyroi AOCHIAHOI TPYNH Micisl ABOKPATHOTO BBEICHHS JIIKaPCHKHUX 3aCO0IB B CEPEAHIO
MaTKOBY apTtepio, y 100 % xopiB coctepirajiv B HACTYIIHY CTaT€BY OXOTY IOBHY BiZCYTHICTb THOIO B
TI9KOBOMY CITH3i.

Y KopiB TpeThOI MOCIHIIHOT TPYITN TICIIsI BHYTPIIIHBOM SI30BHX 1H €KITIA aHTHOI0THKA AMOKCHIIH-
7iH-15 %, 3rigHO 3 AiI0YO0I0 IHCTPYKII€I0, B HACTYITHY CTaTeBY OXOTY B TIYKOBOMY CJIM31 CHIOCTEpiranu
HEBEIINKY KUTBKICTh 3€JIeH0-01510T0 THOIO ¥ 70 % mocmimaux KopiB. ToMy 1Mo Imi¥ Tpymi TBapuH 3aruli-
THEHHS OyJno pe3ynbratuBHUM Jnmie depe3 30—40 mib micias mpoBeaeHOro JIIKYBaHHS 1 MMOTPeOyBaio
JTIOJTATKOBOTO MacCaky MaTKH.

BucnoBku. Haiibinpmuii TepaneBTHUHNA eQeKT B JTIKyBaHHI HPUXOBAHOTO CHIOMETPUTY KODiB
OyB HOCATHYTHH B Pe3yJIbTAaTi 3aCTOCYBAHHS TJTMOOKOI aHTHCENTHKHA MATKH 3a BHYTPIITHHOAOPTAIb-
Horo BBeacHHs 3a J[.JI. JlorBiHOBMM, MpH IIbOMY TPOSBHIIA CTaAif0 30y/DKCHHS CTAaTEBOTO IIHKITY
100 % xopiB, i3 HUX TPOAYKTUBHO 3aILTITHUIHNCE 75 % KOpiB.
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JleyeHue JTATEHTHOT0 YHIOMETPUTA Y KOPOB MeTOAAMM IJ1y0OKOIi aHTHCENTHKHU

O. I'. 'ymeHHbIit

[IpuBeneHb! AaHHBIE IO JICYCHUIO KOPOB C JIATEHTHBIM (CKPBITHIM) SHIOMETPUTOM METOAAMH INIyOOKOH aHTHCENTUKU:
BHYTPHMAaTOYHEIM, BHYTPHAOPTAIGHBIM (B CPEIHIOI MaTo4HyIo aprepuio 1o JI.J[. JIorBHHOBY) ¥ BHYTPHUMBIIICYHBIM BBEJC-
HHEM JIEKapCTBEHHBIX CPEJICTB B CPAaBHUTEIHHOM acIleKTe. Y JKHBOTHBIX BTOPOH OINBITHOH TPYIIEI, B KOTOPOH IPOBOAMIIN
BHYTPHAOPTAIBHYIO TEPAIHIO, CaMblif KOPOTKUH IEepHO]] BEI3JJOPOBIEHHS (B TEUKOBOI CIM3HM OTCYTCTBHE I'HOSI HAaOIIONAIN
yxe uepe3 19-21 cyrku, T.e. 10 cienyromei 1noyioBoi 0XoTsel y 100 % XMBOTHBIX), Pe3yIbTATUBHOCTD 9TOM CXEMBI JIeUEHUs
MOATBEPKIAET BHICOKHH YPOBEHb OIIOJOTBOPEHUS KOPOB — 75 %.

Ki1roueBble c10Ba: KOPOBBI, CKPBITHIN (JIATEHTHBIN) SHAOMETPUT, INIyOOKas aHTHCENTUKA, CPEHsS MaTOYHas apTepHs,
BHYTPUMATOYHOE BBEJICHHE.

The treatment of latent endometritis in cows by deep antiseptics methods

O. Gumenny

In the current economic conditions in dairy farms latent (hidden) endometritis cows gained mass distribution. Promotes
concentration of single-species animal in a limited area. At the same time treatment of cows suffering from latent endometri-
tis, conventional methods is difficult because there are certain limitations in time and choice of chemotherapeutic agents, as
antibacterial agents, reducing its nutritional value and safety for human.

The study was conducted on 125 cows that belonged to AF "Petrodolynske" Ovidyopol district of Odessa region, and in-
dividual owners of the settlements Bilyaivka, Rozdilnjansky district of Odessa region.

In experimental animals observed symptoms (latent) hidden endometritis, which manifested during sexual arousal cycle,
leakage of a small amount of purulent catarrhal or purulent exudate, multiple Deregulation constant and repeated unsuccess-
ful insemination. With sick animals were formed on the principles analogues three research groups of 12 animals each. In the
first experimental group was treated with intrauterine drug administration "Yodofoam" (produced in Hungary). The second
group was administered a mixture of medicinal drugs (procaine 0.5 % 100 ml + ceftriaxone 2 g + reproduktaza oxytocin 5 ml
+ 3 ml). The third group of animals was carried out drug treatment "Amoxicillin 15 %" (produced in Spain) under the guide-
lines for use of the drug. Monitoring results conducted by clinical observation for 60 days watching the display of sexual
excitement phase cycle estrus into account the color of mucus and the presence in it of impurities manure, animals fertility
cervical recto-method accounting of the results was carried out for 90 days.

All animals were isolated from the herd, milk from them during treatment, taking into account the terms of bottle-
feeding calves.

Analyzing the results of research on the first experimental group of animals, we can say that after double intrauterine
administration of aerosol drug "Yodofoam" at a dose of 25 ml expressed excitement stage of sexual cycle 9 or 75 % of cows
productive fertility 6 or 67% of cows in the second experimental group where was applied intrauterine administer medicines
by DD Logvinov in the middle uterine artery showed excitement stage of sexual cycle 12 or 100 % of their productive cows
fertility 9 or 75 % — the highest result. For the third experimental group which used "Amoxicillin 15 %" under instructions
twice every 48 hours for 20-30 cc intramuscularly showed arousal phase of sexual cycle 7 or 60 %, productive fertility 3 or
43% of the cows.

Total of 36 cows which studied the therapeutic effectiveness of these schemes showed arousal phase of sexual cycle 28
or 78 % of which fertilize 18 or 65 %.

The highest result was obtained in the second experimental group, as the active ingredient of drugs coming into the zone
of the pathological process, bypassing the body's natural barriers and operated directly at the tissue level, contributed to this
enzyme — reproduktaza, causal effect of the antibiotic ceftriaxone strengthened novocaine solution 0.5 %, which is known for
its pathogenic properties. Oxytocin at a dose of 5 mL or 30 IU actions caused a mild reduction in the myometrium, thereby
increasing its tone and removal of products from the area of inflammation pathological process.

The largest therapeutic effect in the treatment of latent endometritis cows was achieved through the use of antiseptics
deep uterine inside the aorta administered by DD Logvinov, while expressed excitement stage of sexual cycle of cows and
100 % of them productively inseminate 75 % of the cows.

Key words: cow, hidden (latent) endometrium, deep antiseptic, mean uterine artery, intra-uterine administration.

Haoitiwna 11.05.2016 p.
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BETCAHEKCIHIEPTHU3A, AKICTbD
TA BE3IIEKA XAP4YOBHX IIPO/IYKTIB

YK 543.05:638.14.06

I'PUBOBA H. 10., kang. XiM. HayK

BILIYK E. B., mikap BeT. MEIUITUHA

YHIKAJIOB B. O., 1-p Ber. Hayk, ui.-kop. HAAH

IA3YIIAH T. C., mikap BeT. MEIUITUTHU

Hayionanvuuil ynisepcumem diopecypcie i npupoooxopucmysants Ykpainu

JIABOPATOPHHIi KOHTPOJIb AHTUBIOTUKIB
B MMPOAYKIIi B/UKIILHAIITBA

BuBueHo 0co0GIMBOCTI BU3HAUCHHS BMICTY XJIOpaMdeHiKoTy (JIEBOMILIETHHY) Ta TETPALUKIIHY B O KOJIMHOMY MEIl Me-
TogoM imyHOdepMenTHoro ananizy (IDA). BeranoBineHo 0cOOIMBOCTI MiArOTOBKH 1O BHMIpPIOBaHHS HPOO 3pa3KiB Memy
pI3HMX 3a KOHCHUCTEHII€IO i kKompopoM. CKiraneHo poOodi IHCTPYKIIT Ha POBEJCHHS BUMIPIOBaHb 3aJIMIIKOBHX KUIBKOCTEH
xJopamMQeHiKoIly Ta TeTpayKIiHy B Meai. J{1s1 BU3Ha4eHHsI aHTHOIOTHKIB B 3pa3Kax OJUKOJIMHOTO MEIy 3aCTOCOBAHO METOJ
IDA, BusiBIICHO 3pa3Ku MeAy, 3a0pyJHEHI TETPALUKIIHOM.

KurouoBi cioBa: xiopamdeHikosn, TeTpauukiid, iMyHOGepMEHTHHI aHalli3, BUCOKOS(EKTHBHA PiJUHHA XpOMATOrpa-
¢bist, 6/pKOIMHAIN MeT.

IMocTaHoBKa mpodJeMH, aHATI3 OCTAHHIX AocaiTkeHb i myOaikauiii. Ha ceorogni Bukopuc-
TaHHA aHTUOIOTHKIB AJIS JTIKyBaHHS Ta MPOQINIaKTUKH 3aXBOPIOBaHb OKin B YKpaiHi n1o3BosieHo [1],
Hapa3si g0 [epeniky Bxoauts 16 cepTrdikoBaHHX IpenapariB, MPOTE BUKOPUCTOBYETHCS OUIBIINHT ITe-
peIliK aHTUOI0THKIB, SIKI MOYKHA BHSIBUTH JIMIIE B €KCIIOPTHUX HapTifx medy. [Ipenapatu xmopamde-
HiKONy (JEBOMILETMHY) Ta TETPALUKIIHY HaJjeXaThb 10 aHTHOIOTHKIB IIMPOKOrO crekTpa mii [2-3].
Terpanukinia 3a3BHUail 3aCTOCOBYETLCS Y BeTepHHApii 3a JIIKYBaHHs OaraTbox OaKTepiadbHUX 1H(EK-
i OpraHiB TPaBJICHHS, OPraHiB JUXaHHS 1 MKIPH, BUKOPUCTOBYETHCS K CTUMYJISTOP POCTY TBapHH,
TOMY B JESKHX KpaiHax HOro BUKOPUCTOBYIOTH SIK KOPMOBY 100aBKy. 3aCTOCYBaHHS TETPALMKIIIHY 5K
CTUMYJISITOpa pocTy B €Bponeiickkomy Corosi (€C) 3a6opoHeH0. TeTpanukiliHa HEe 3apeecTpOBaHi B
€C ms mikyBaHHS ODKLI, TOMY HEMA€E HiSIKUX BCTAHOBJICHHX PiBHIB 3aJUINKIB JJIS IBOTO THITY aHTH-
OioTmka B Memi. Ha chorogHi OKCHTETPAITUKIIIH — 11€ €MUHANA aHTHOIOTHK, SIKUH 3apeecTpOBAHUMN IS
BuKopuctanHs B Kanani myis mikyBaHHS OJ0Kis1. 3aCTOCYBaHHSA TETPALUKIiHY PU3BOJUTH 10 HAKOIH-
YeHHSI HOTO 3aJIMIIKIB B MPOMYKTaxX XapuyBaHHS. CHOXUBaHHS JIIOJUHOIO TAaKUX MPOIYKTIB MPHU3BO-
JINTH 10 TIPUTHIYCHHS] MIKPOQIOPH KHUIIKIBHUKY, PO3BUTKY MHUCOAKTEPio3y, IMOSBH BTOPUHHUX TPHO-
KOBHX iH(EKLiH, MPOSABIB allepriyHOr0 XapakTepy, 3MiHU CIM30BHX OOOIOHOK HITYHKOBO-KHIIKOBOT'O
TPaKTy, 3HWKEHHS OIMIPHOCTI OpraHi3My, MiIBUIIEHHS CTIHKOCTI MAaTOreHHUX MiKpoopraHizMiB. Ocob-
JIUBO YYTJIMBI IO TIPEIapaTiB TETPANMKIIHOBOI TPy BariTHI JKIHKH, ITH PAaHHBOTO BIKY, JIIOIH, SIKi
CTpaXJA0Th HAa XBOPOOM MEYiHKM W HUpOK. HasBHICTH TeTpauMKIiHYy B Me[i, IO peami3yeTbcsi B
VYxpaiHi, He gomycKaeThcs [4].

XmopaMm@eHiKo i€ Ha pi3HI MATOTCHH, SKi YPaKyIOTh sK JIIOJICH, Tak 1 TBapuH. Lle omuH 3 Hali-
ORI TOKCHIHUX aHTHOIOTHKIB, KM Ma€ TeMOTOKCHYHI BIIACTHBOCTI 1 MOYKE CIIPHYMHIOBATH arlia-
3110 KICTKOBOTO MO3KY (BTpaTa MOXIIMBOCTI 0O KPOBOTBOPEHHS), BHACHIOK IIbOTO BUHHUKAE AIlIaCTH-
YHA aHEeMis, 0 CYMPOBOIKYETHCS MBUIKAM 3HIDKCHHSM PiBHS T€MOTJIOOIHY 1 €pUTPOIIUTIB Y KPOBI.
V pasi po3BHUTKY SBHUII AINIACTHYHOI aHEMii He3pim (OpMH EpUTPOITUTIB HE BUSBILIIOTHCS HE JIUIIC B
KpOBI, aJie i B MMyHKTaTi KiCTKOBOTO MO3KY. XJOpaM(eHiKoa 3a00poHeHU# 10 BUKopucTaHHs B €C,
CIIA Ta Snonii. BMICT 3aNMIIKOBUX KiNBKOCTEH JIEBOMILIETHHY B YKPaiHCBKOMY M€l HOPMYETHCS
JCTY 4497:2005 i ctanoButh 0,3 MI/KT.

BpaxoByroun mixkHapoaHi BUMord, 30kpema Pernamenty €C 2377/90 mono MakcuMainbHO AOIyC-
TUMHX PiBHIB 3IMIIKOBUX KITBKOCTEH BETEPHUHAPHMX JIKapChKUX 3aco0iB, B YKpaiHi 3a00pOHEHO
3aCTOCOBYBATH JUIsl OJKIJ HACTYIHI Iperaparu: i3aTi3oH (METHCA30H, TUMETHICYIbGOKCHT), alliKoH

© I'pubosa H. 0., Bimyxk E. B., Ymikxanos B. O., [1azyman T. C., 2016.
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(HiCTaTUH, OKCUTECTPAIMKIIIH), JapBi3oi (HOpcyib(as3oi, OKCHUTETPAIMKIIiH), Ho3amiua (Cynbdanu-
Me31H), BOpOTHI ((uroBamizon) [5].
3rigno i3 [locTanoBoto JlepkaBHOTO IemapTaMeHTy BeTepuHapHOi MeauruHau Ta Hakazom N 52
Bix 04.07.2003 mMakcHMagbHO JOIYCTUMI HOPMH 3QJIUIITKOBUX PEYOBHH BCTAHOBIJICHI BIAIMOBITHO IO
3arajJlbHOBU3HAHUX METOAIB OLIIHKH OE3MEYHOCTI 1 IPYHTYIOThCS Ha BiIMIHHOCTSAX KCEHOOIOTHKIB.
CtpykTypHi Gpopmynu xiaopaMeHiKoIy Ta TETPALUKIiHy HaBeIeHI Ha pUCYHKY 1.

OH OH oH O OHDHG o

Cl |

' HN
N Cl

(a)
Puc. 1. CtpykTypHa dpopmyJia XxaopamdeHikody (a), TeTpanuKIiny (b).

HasBHICTE B MOJIEKYIax ITUX aHTHOIOTHKIB CHCTEM 3B'SI3aHUX IMOJBIMHUX 3B'A3KIB, 110 BKIIFOYAIOTh
KETOHHU 1 C€HOJIbHI TPYITH, 00OYMOBIIIOIOTH XapaKTepHE IMOTJIMHAHHS B YILTPaQi0JeTOBIH 00IacTi CIeK-
Tpa, sIKE JIGKUTh B OCHOBI JICTEKTYBaHHS SK 1HAWBIAYaIbHUX CIIONYK Ta iX MPOAYKTIiB, B TAKUX METO-
Jax JOCIHiKEHHS K piiuHHA XpoMaTorpadis 3 yapTpadioeTOBUM JETEKTyBaHHAM Ta iMyHO(EepMEHTHHI
aHaJIi3 i3 CIEKTPO(POTOMETPUUHOIO PEECTPALIIED EKCTHUHIIIT PO3UHHY.

Meta po00TH — ZOCTiIKEHHST 0COOIMBOCTEN TaOOPaTOPHOTO KOHTPOIIO aHTUO10THKIB B OKOIH-
HOMY Mé€Jli METOI0OM IMyHO()EPMEHTHOT'O aHAI3Y.

Marepian i MeToauka JocaimxeHHsl. Po00Ta BHKOHaHA 3 BUKOPHCTAHHSIM OOJIQHAHHS: BOPTEKC
«BIOSAN VI», tepmo-meiikep «SHAKER ST-3», Bomep «BIOTEK ELXx-800», pimep «BIOTEK ELXx-
800», TecT-cucTemMu, Ha3BH AKUX 3amudposani sik Al Ta A2, npunbaHi y mocTayalbHUKA BUTPATHUX Ma-
TepialiB i PEaKTHBIB TSI BU3HAYCHHS aHTHOIOTHKIB METOIOM IMyHO(EpMEHTHOTO aHaii3y. B pobori 3a-
CTOCOBAaHO PO3YMHHHUKHU Ta PearcHTH KBaTiikamii «uma»: METaHOJ, aleTOHITpwI. JlucThinbpoBaHa Boma
BianoBinana nokaszuukam sikocTi ACTY 6709-72, BukopucTaHa Juisi IpUroTyBaHHS Oy(epHHUX PO3UMHIB
JUTsl KCTPAKIii Ta 3yMUHKU peakiiid, CTaHAApPTHI 3pa3Ku XJIOpaMQeHIKoly Ta TeTpauuKIiHy, i3 BMICTOM
niro4oi pedoBuHA >98 %, BupoOHUITBa Sigma-Aldrich. OnpalroBanHs METOMIKH TPOBEIEHO HA PI3HUX 32
KOJIbOPOM Ta I'YCTHUHOIO 3pa3Kax Mey: TEMHOMY, CBITJIOMY, PIIKOMY Ta T'yCTOMY.

Ockinbku OIKOMTUHUN MeA Ma€ B’ 3Ky KOHCHCTEHIIIIO, SKa 00yYMOBJIEHAa IPUPOJHUM CKIIAZAOM Xi-
MIYHUX PEUOBHH, TIEPE/ MiATOTOBKOIO MPOO 10 Ta00paTOPHOTO KOHTPOIIO aHTHOIOTHKIB, TYCTI 3pa3Ku
Memy Oymm TepMocTaToBaHi 3a Temrepatypy Bix 30 mo 42 °C mo oTpuMaHHS TEKy4oi CTPYKTypH Ta
perenbHO mepeMimmani. I3 mabopaTopHux mpod Meay BiniOpaHO Al JOCHIMHKEHHS y JBOX Mapajensx
HaBaxkku 110 0,50 1 (£0,01 r) y muacTukoBi IpoOIpKH 3 KPUILIKaMH, 10 3aTrBUHYYIOTHCA.

AHaniz aHTHOIOTHKIB MeTomoM DA TpyHTYeThCS Ha B3a€MOJil aHTHTEHIB 3 aHTUTIIamMu. Tect-
CHCTEMH, Pi3HUX BUPOOHHKIB, MICTATh IUIAHIIETH i3 TyHKaMH, TIOBEPXHI SKUX CEHCUO1TI30BaHI aHTH-
TiIaMH CIICHU(pIYHUMHU 10 aHTUOIOTHKIB. AHalli3 BUKOHYETHCS TaKMM YMHOM: CTaHIAPTHI PO3YMHU
BI/IMIOBITHOTO aHTHOIOTHKA Ta JOCIIHKYBaHI MPOOH JTO3YIOTHCS B JIYHKH IDIAHIIETA, O HUX JTOJAIOThH
PO3YMHH, IO MIicTATH KOH torat. [lig yac iHKyOamii miaHmeTa B TepMoO-IIeHKepi MOJIEKYIHd aHTHOI0-
THKIB, IO MICTATHCS B ITpo0ax abo CTaHAAPTHUX PO3YMHAX, 1 MOJIEKYJIM KOH [OTaTa, KOHKYPYIOUH MiX
co0010, 3B’SI3YIOTHCS 3 aHTHUTIIaMU aHTUOI0THKA Ha MOBEPXHi JIYHOK IUiaHmeTa. Yepe3 meBHUil mpo-
MDKOK Yacy IUIaHIIET TOMIIIA0Th y TMPHIAd, B SIKOMY 3 JIYHOK BHAAISIOTHCS BITBHI MOJICKYJH
KoH torata. [loTiM B JyHKH J0/1al0Th KOMOIHOBAaHHU PO3YMH CyOCTpaTy 3 XpOMOTeHOM. Y TIpolleci
iHKyOamii 3a XiMi4HO1 B3aeMozii cyOcTpaTy 3 XpOMOTEHOM, Y IKOMY (DepMEHTHUH (HparMeHT MOJIEKY-
T KOH forara, 3B’S3aHWHA Ha MOBEPXHI JIYHKH, BUCTYIIA€ SIK KaTali3aTop, YTBOPIOIOTHCS 3a0apBIICHI
MPOAYKTH peakiii. Uepe3 BU3HAUEHHI Yac PO3BUTKY KOJBOPOBOI peakiii, y pe3yibTati aKkoi 0e30apB-
HUI XpOMOT'€H 3a0apBIIOEThCS, Y JIYHKH TOJIAI0Th CTONPEAreHT, KU 3MiHIOE Komip po3unHy. ExcTu-
HIIIIO PO3YHMHIB, 10 YTBOPUIKCS y JYHKaX, BUMIPIOIOTh Ha criekTpodoTomMeTpi (piaepi) 3a 450 uM, 1i
3HA4YeHHS 00EPHEHO MPOMNOpLiliHe KOHIEHTpalii aHTHOI0THKa B AOCIHiIKyBaHUX npobax. Ha pucyn-
Kax 2, 3 HaBeJeHO KaiOpyBallbHI 3JIKHOCT]I BU3HAYCHHS aHTHOI0THKIB Y ME]Ii.
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Puc. 2. KaniépyBajbHa 3a/1esKHiCTh €eKCTHHILIT PO3YMHIB BiJl KOHIIeHTpaLii
xj0paMdeHikoJy, OTPUMAHUX Ha TecT-cucTemax Al.

vy =-0,0451x+ 0,7722
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Puc. 3. Kani6pyBanbHa 3a/1e:KHicTh eKCTHHILII PO3YUHIB BiJl KOHIIEHTpaLil
TeTPAalMKJIiHy, OTPHMAHHX HA TecT-cHcTeMax A2.

OcHOBHI pe3yJbTaTH J0CTiAKeHHs. BcTaHoBIEHO, 110 JTiHITHA 3aeKHICTh BETUIHHA aHATITHY-
HOT'O CHTHAJy BiJl KOHIEHTpauii xyiopameHikoly 3HaXOOUTbCsS B Jiana3oHi KoHUeHTpauiid 0,25—
5,0 mr B 1 xr meny. JliHiliHa 3a/Ie)KHICTh BUMIPIOBAHOI €KCTHHIIII B TOCIIPKEHHSX 13 TETPAIUKIIHOM
BCcTaHOBJIeHa B giama3oHi Bix 0,25 mo 12,0 mr/kr. Mexa KiTbKiCHOTO BU3HAYCHHS TETPAIUKIIIHY Ta
xynopamdeHikoiay MetoaoM IDA 3 BukopuctaHusIM TecT-cucteM Al ta A2 ctaHoButs 0,25 MI/KT.

3a pe3yibpTaTaMu aHaji3y IIECTH 3pa3KiB Mely, npuadaHux Ha Oa3api, MmetogoM IDA BcraHOBIIE-
HO, MO 3pa3ok Ne 1 (TeMHHWH, TYCTHI Mea) MICTUTh TETPAUKIIH Y KiTbKOCTI 6,1+0,5 Mr/KT, 3pa3ox
No 3 (cBiTimid, pinkuit Men) Takox He BimmoBimae Bumoram JICTY 4497:2005 1 MiCTUTh TETpalUKITiH
y kinbkocTi 1,4+0,3 Mr/xr.

3a mpoBeneHHS cepii MOCIiKEeHb 3 BUBJICHHS aHTHOIOTHKIB MeTo/ioM [DA Oyiio BCTaHOBICHO,
10 IIeH METOJ € YyTIWBUM JI0 TIOKA3HHUKIB MIKpOKIIIMaTy. B cepii mapanenpHUX BHIPOOYBaHb BCTAHO-
BJICHO, III0 Ha BEJIMYMHY CKCTHHIIII BIUIMBAE Yac 1 TeMrepaTypa iHkyOaii rianmiery. J{us KOHTpoIro
SKOCT1 BUMPOOYBaHb B JOCHIPKEHHSIX HEOOXIAHO TOTYBAaTH 1 BAKOPUCTOBYBATH HaBaXKKy, IPUTOTOBA-
HY 13 3pa3Ka, B IKy BHOCHUTBCS BiJloMa KIIBKICTh aHTHOI0THKA. J[71s1 yHIi(iKaMii Mpoliecy MPUroTyBaHHs
HaBa)KOK MEJI IIOTPIOHO TePMOCTATYBATH O OTPUMAHHS OJHOPITHOI TYCTOI KOHCUCTEHINII. 3pa3Ku Me-
Iy, IO Pi3HATHCS 332 KOJIBOPOM, HE MOTPEOYIOTH JOJATKOBHX Iporeayp. s 3pydHOCTI BUKOHAHHS
71a00paTOPHOTO KOHTPOIIO CKIAJACHO POOOUl IHCTPYKIIii, SIKi JOTIOMAaraloTh 9iTKO 1 BYaCHO BUKOHATH
KOXKEH eTal METOJAHMKH JJa00paTOPHOTO KOHTPOIIIO.
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BucnoBok. Takium 9rHOM, B p0OOTI BCTAHOBJICHO ONTHMAJIbHI YMOBH BUMIPIOBAaHHS BMICTY aHTH-
010THKIB B Pi3HUX 3a KOJHLOPOM Ta T'YCTHHOIO 3pa3kax O/KoIMHOTrO Meny Metojgom IDA. Meron Bu-
mpoOyBaHO Ha MIECTH PI3HUX 3paskax Memy, mpuabaHoro Ha 6aszapi. BusBieHo 3pa3ku Medy o He
BianmoBigaau Bumoram JICTY 4497:2005 i MicTunM TeTpalMKIiH. BusBieHHs HeOe3MEeYHUX 3pa3KiB
MeJly TOBOPHTH PO aKTYaIbHICTh JOCTIKEHb Ta HEOOXiTHICTh KOHTPOIIO MEY, 10 peai3yeThCcs Ha
BHYTPIIITHBOMY PHHKY.
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JlaGopaTopHbIii KOHTPO/Ib ATHOMOTHKOB B NPOAYKIIMH 14€JI0BOACTBA

H. 10. I'pudosa, 3. B. bumyk, B. O. Ymkasuos, T. C. Ilazyman

W3ydeHsl 0COOEHHOCTH U3MEPEHHs COAEPKaHMs B ITISIMHOM MeJie XjopaMdeHnkoaa (JICBOMUIIETHHA) U TETPAIUKINHA
MeToJ oM nMMyHO(MepMmeHTHoro aHanmuza (MMDA). YcraHOBICHEI 0COOEHHOCTH MOATOTOBKH P06 00pasnoB Mena, KOTOphIe
OTJIMYANINCh 110 KOHCUCTEHLUH U 1BeTy. CocTaBieHsl paboyne HHCTPYKIUY Ha MPOBEACHUE N3MEPEHHH OCTAaTOYHBIX KOJIH-
4ecTB XJopaM(eHNKOoNIa U TETPalUKIMHA B Mefe. [l BhIABICHHS aHTHOMOTHKOB B 00paslax MYEIMHOTO MeJa MPUMEHEH
metoq MDA, BbIsIBIEHBI 00pa3iibl Me/la, COAEPIKAIINE TETPALUKINH.

KunroueBbie ciioBa: xjgopamM(eHUKON, TETPALMKINH, MMMYHO(GEPMEHTHbIH aHaiu3, BhICOKOA((EKTHBHAS KUAKOCTHAS
Xpomarorpadust, TIeTHHBIA Me.

Laboratory control antibiotics in keeping production

N. Gribova, E. Bischuk, V. Ushkalov, T. Pazuschan

Laboratory monitoring of residues of antibiotics in honey is a necessary step in the admission of these products into the
consumer market. In Ukraine, allowed 16 certified antibiotic drugs, but beekeepers use more types of antibiotics drugs.
Information of violations are usually exist in export shipments of honey. Preparations of chloramphenicol and tetracycline
belong to the broad-spectrum antibiotics. Tetracycline is commonly used in veterinary medicine in the treatment of many
bacterial infections of the digestive system, respiratory system and skin, used as animal growth promoters, so in some
countries it is used as a feed additive. The use of tetracycline as growth promoters in the European Union (EU) is prohibited.
Tetracycline does not have registration in the EU for the treatment of bees, so there is no established residue levels for this
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type of antibiotics in honey. Oxytetracycline is currently the only antibiotic approved for use in Canada to treat bees.
Chloramphenicol is banned for use in the EU, US and Japan. The content of residual amounts of Chloramphenicol in
Ukrainian honey standardized and equal to 0.3 mg/kg. Significant export potential of Ukrainian honey can be implemented
under the condition of constant laboratory testing of products, compliance with safety standards confirmation. Laboratory
methods for monitoring honey bee safety performance must comply with the international requirements for specificity,
sensitivity and duration of analyzes.

The paper studied the peculiarities of the measurement of chloramphenicol (chloramphenicol) and tetracycline by mod-
ern methods of enzyme immunoassay (EIA). As a result of research determined features of sampling of honey samples which
different in texture and color. Written work instructions for carrying out the measurement of residual amounts of tetracycline
and chloramphenicol in honey. The method requires special laboratory equipment: thermostats and stirring devices, devices
for washing and measuring the optical density of the solutions. Also, the method is sensitive to environmental conditions,
method is requires a separate room to avoid contamination. The investigated method allows to get the result for the four
samples of honey about residual quantities of antibiotics for five—six hours. The duration of the analysis depends on the
consistency of honey samples and increases only in the first stage of sample preparation — the formation of laboratory
samples from samples. It was established that the linear dependence of the analytical signal of chloramphenicol
concentrations in the range of concentrations of 0.25 mg/kg to 5.0 mg/kg of honey. The linear dependence of the measured
extinction in studies of tetracycline set in the range of 0.25 mg/kg to 12.0 mg/kg of honey. The limit of quantification of
tetracycline and chloramphenicol using test systems Al and A2 is 0.25 mg/kg. The analysis of six samples of honey bought
in the market, by this method, revealed that the sample number 1 (a dark, thick honey) containing tetracycline in an amount
of 6.1+0.5 mg/kg and sample number 3 (light, liquid honey) that also did not meet the requirements of State Standard of
Ukraine 4497:2005 and contains tetracycline in an amount of 1.4+0.3 mg/kg. Identifying hazardous honey samples suggests
the relevance of research and the need to control honey sold on the domestic market.

Key words: chloramphenicol, tetracycline, enzyme immunoassay, high performance liquid chromatography, honey.
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BIIJIUB TEMIIEPATYPU I TEPMIHY 3BEPII'AHHSA
HA BAKTEPIAJIBHE 3ABPYJIHEHHS KO3UHOI'O MOJIOKA

Busnaueni 6akrepiansHe 3a0pyaHeHHS Ta (hi3UKO-XIMIYHI OKA3HUKH 32 PI3HUX TEMIIEpaTyp i TepMiHIB 30epiraHHs Ko-
3uHOTO MoJoka. Jlociin O6yB nposenenuit y nmadopatopii LILCO, ®panmis. 36ipHe Ko3HHE MOJIOKO 30epiraocs 3a Temiepa-
typu 4, 8 1 12 °C. Anani3 npoBoawm depe3 18 roxun 30epiranns, Ha Ipyry i TpeTio 100y micist noiHHs. [loBeneHo, mo mix
yac 30epiraHHs KO3MHOTO MOJIOKa 3a Temneparypu 12 °C Ha npyry noOy #oro GaxrepianbHe 3a0pynHeHHs Oyio y 7,4 pasu
6inbure, HiX mpu 30epiranHi 3a Temneparypu 4 i 8 °C (P<0,001). ¥V pasi 30epiranns K03MHOTO MOJIOKa 3a Temreparypu 8 °C
Ha TpeTio J00y micist IoiHHs Horo GakTepianbHe 3a0pyAHEHHsS! CYTTEBO BHILE, HDK mpu 30epiranHi 3a temmeparypu 4 °C
(P<0,001). Jnsa 3abe3neueHHs BHCOKOi SKOCTI MOJIOKa HEOOXiJHE MaKCHMajbHE MPOJOBXKEHHS OaKTEepUIMIHOI (a3u, M0
MOJKJIMBO TiJIbKH 3a IIBUAKOTO OXOJIOZKEHHS MOJIOKa Miciist noinus 1o 4 °C.

KurouoBi ciioBa: ko3uHEe MOJIOKO, IEpBUHHA 00pOOKa, OXOJIOJUKEHHS MOJIOKa, OakTepiaibHe 3a0pyAHEHHS, (i3HUKO-
XIMIYHI TOKa3HUKH.

ITocTanoBKa npodjaemMu. HapixauMm KamMeHeM aianTaiii BITYM3HSIHOI MOJIOKOTIEPEPOOHOT IPOMHCITO-
BOCTI JI0 €BPOIEHCHKIX CTAHAAPTIB € 3HAYHI BIIMIHHOCTI B PiBHAX MOKa3HHUKIB SKOCTI Moyioka. CTaHmapTu
Ha MOJIOYHY CHPOBHHY, SIKY 3aKYIIOBYIOTb Y CLIBCHKOTOCTIOJAPCHKHX TOBAPOBHUPOOHHKIB YKpaiHH, HE BiA-
TIOBIZIATOTH CTaHIAPTaM €BPOIEHCHKUX KpaiH [1-3]. MoIoko, sike 3a YKpaiHChKUMH CTaHIapTaMH BiIIOBI-
JTa€ TIEPIIIOMY TaTYHKY, 3T1IHO 3 BUMOTamMH €Bpornelicbkoro Coro3y, B3arajli He MPUHMAETHCS Ha Iepepoo-
Ky [4]. 3 MeTor0 TapMOHi3alii BITYM3HIHUX Ta MDXHAPOAHMX BHUMOT IOAO TOKA3HHUKIB SKOCTI Ta Oe3ned-
HOCTI MOJIOKa y 3B’ 513Ky 3 MpueqHaHHsIM Haoi nepxasu 1o COT Oyno 3atBepmkero 3miny o JICTY-97,
SIKMM BBEJICHO HOBHII raTyHOK «EkcTpa» 3 BMicToM Gaktepiit < 100 tie. KYO/em® [5-7]. Ante oTpumati
MOJIOKO TaKOi SIKOCTI MO>KJIMBO TUTBKH Ha BUCOKOTEXHOJIOTTYHUX (pepmax.

OcTtaHHIMH pOKaMH BiIMiY€HO 3MEHILIEHHS 00CSTy BUPOOHHIITBA MOJIOKA Y TOCIIOAPCTBaX Hace-
JICHHS, 1[0 MPU3BEIIO 0 3HKEHHS YaCTKH MPUBATHOTO CEKTOPY B 3aralIbHI CTPYKTYpi BUPOOHHUIITBA,
ajie BCE JK TaKW, I YacTKa 3aJIUIIAEThCS BUCOKOIO — Oibire 75 % [1]. Monoko B YkpaiHi Mae Take
BesMKe GaKTepiaabHe 3a0pyIHEHHS (IPYruil raTyHOK — 10 3 MiH KYO/cM’), BitHOCHO eBponeiichkux
CTaHIapTIB, HE 3 MPUIMHHA XBOPOO KOPIB 1 MOPYIICHHS CaHITAPHUX YMOB JOIHHA. MOMXIIHBO II€ TOSIC-

© 3axapcbka H. M., 2016.
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HIOETHCS TUM, L0 MOJIOKO 3 IPUBATHOTO CEKTOPY HE OXOJIO[DKYEThCS 1 HE 30epiraeTbcsi HaJICKHUM
YHHOM, TOMY III0 y OpiOHHUX hepMepiB HeMae TaHKiB-OXOJI0AKyBayiB.

AHaji3 ocTaHHiX JAocaixkeHb i myOJikaniii. Bueni Ykpaiam 1 ganekoro 3apyOiKsi BUBYAIOTh
po0IeMy 3HIKEHHS OaKTepiaTbHOTO 3a0pyAHEHHS MOJIOKa KOPiB 1 Ki3, BA3HAYAIOTH BIUIMB pi3HOMa-
HITHUX (DaKTOpiB Ha TOKa3HWKHM Oe3mevyHocTi. Hampuknan, Tumkieceka H.B. Ta iH. goBenw, 1o
KMA®AHM y Mosoni KOpiB BipOTiAHO KOPEIIOE i3 KUIBKICTIO COMAaTHYHHUX KIITHUH y HboMY [8]. Arne
IIOTO HE MOKHA HAIIEBHO CKA3aTH MPO KO3WHE MOJIoOKO. Ha aymky J. Maurer Ta iH. y MoJIomi Ki3 3 Bi-
KOM, HANPHUKIHIN JIAKTAIl] ¥ 1111 BIIMBOM IHIMUX (PaKTOPIiB KUIBKICTh COMATHYHUX KIITHH 301JTBITY-
€TbCSl HaBiTh 0e3 yyacTi iHdekuiiaux areHTis [9]. IIpo BiacyTHICTD MpsAMOI 3al€KHOCTI MK KilbKic-
TIO COMATHYHHMX KIITHH 1 OakTepialbHUM 3a0pyIHEHHSM KO3WHOTO MOJIOKA BKA3yBaJOCS B OLIBII
panHix BracHux myomikarisx [10]. J. K. Kyozaire Takox Bigmidae BiJICYTHICTh BIpOT1IHOT 3a1€KHOCTI
KUTBKOCTI COMaTHYHMX KIJIITHH BiJl HASBHOCTI MIKpOOPraHi3MiB y Ko3uHOMY Moo [11]. Bpasunscbki
BYCHI BUBYAJH BIUIUB CE30HY POKY 1 TUIY JOiHHS Ha (Hi3MKO-XIMIUHHMH CKIIal i KIIbKICTh COMAaTHYHHUX
KJIITHH 306ipHOTO MOJIOKA Ki3 [12].

BusHaueHui BITUB Ha SIKICTh MOJIOKA peTeNbHOI 00poOKH BUM’ sl KOpiB xjopamiHoM b, nesingek-
1ii ZOINBHOTO yCTaTKYBaHHS, BUKITIOUEHHS MOJIOKA, OTPUMAHOTO Bi/l XBOPUX Ha MacTUT KOPIB Ta HOTro
(bimeTpyBaHHS. 3apONIOHOBAHO BUKOPHUCTOBYBAaTH 1 % PO3YMH AE3MOITY, JTJaBCAHOBI (DIIBTPH 3aMiCTh
0aBOBHSHUX TSI 3MCHINIEHHST 0aKTEPIOJOTIYHOTO 3a0pyAHEHHS MOJIOKA 1 30UIBIIEHHS TepMiHy HOTO
30epiranns [13]. barato BracHUX AOCTiIKEHb MPUCBSIYEHI BUBYCHHIO BIUIMBY TOMEONATHYHUX 3aC0-
O1B 17151 TOTHHS Ki3 3 METOIO0 3MCHIIIEHHS KiJTbKOCTI MiKpoopraHi3miB B Moiorti [10, 14]. Ane ocHOBHY
poJib y 6aKkTepiaTbHOMY 3a0pyIHEHHI MOJIOKA Bijl 3A0POBUX TBAPHH BIIITPAIOTh CAHITAPHI YMOBH HOTO
OTpPUMAaHHS 1 IEpBUHHA 00pOOKA, Y T.4. OXOJIOLKEeHHS [15].

Meta noc/ifKeHHs1 — BUBYHTH BIUIMB TEMIIEPATypH i TepMiHy 30epiraHHs KO3HHOTO MOJIOKa Ha
MiKpOOioJIoTiuHi 1 Pi3UKO-XIMIUHI MOKA3HUKH.

Marepiaa Ta meToau aocainkenb. Jocmimkenas npooawn y nadoparopii LILCO (Laboratoire
Interprofessionnel Laitier du Centre Ouest — Mixknpodeciiina mabopaTopis MOJIOKa LIEHTPY 1 3aX01y),
M. Cropxep, @pamnrtis, Hanpukiami 2014 poky mix gac ctaxxysanas. LILCO — ogna 3 16 mabopatopiit 3
KOHTPOITIO SKOCTI Moyioka y @pamniiii, obcimyrosye 6mu3pko 3500 depmepiB, siKi yTPUMYIOTh KOPIB 1
1700 depmepiB, ki OTpUMYIOTH MOJIOKO Bif ki3 y 10 obnactsx, 30 paiionax, 6 MolouyHuX OaceliHax.
Y nabopaTopii BU3HAYAIOTh Y MOJIOT KOPIB 1 Ki3 JKHP, O1TOK, COMaTHIHI KIITHHH, TEMIIEpaTypy 3aMe-
P3aHHS, JIMOMI3, MiKpoOHEe 3a0pymHEHHS, 1HTI0ITOpH, MACISHOKHCI OakTepii Ta iH., 32 IEHb IOCIIi-
TOKYIOTB 16 THCsY po6. 3anexxHo BiJ pe3ynbraTiB aHamizy 3a micaus LILCO ¢opmye 1iny, sSiKy MO-
JoKonepepoOHe MiANPHEMCTBO 3aIJIaTUTh epMepy 3a MOJIOKO.

XiMIYHHNA aHAII3 MOJIOKA MPOBOJMIIN 32 TOTIOMOTOI0 iH(ppauyepBOHOI CIIEKTPOCKOITI Ha MpUIagax
FossomaticTM FC i MilkoScanTM FT+. [[is xorTpomto TouHocTi podoTn Mammu MilkoScan Buko-
HyBaiH pedepeHc-MeToau o kupy (KHUCIOTHHH Meton ['epOepa), mpoTeiny (3 aMiio YOPHHUM), TEM-
mepaTypi 3amep3aHHs (Ha Kpiockomi). Takok BHKOPHCTOBYBAJIM BHYTPIIIHIO KOHTPOJBHY IPOOY i
«rammy» (10 mpo6 3 BijoMuUMH MoKa3HUKaMu) i3 pedepenc-nadopatopii Ceca Lait. MikpoOHe 3a0py-
JHEHHS MOJIOKa BW3Hauanu emiduuroopecueHTHUM MikpockormitoBanHsM (FOSS Integrated Milk
Testung BactoScanFC), pedepeHc-MeToa — MoCiB y KUBUIIbHI CEPEIOBHILIA.

Jlaboparopis LILCO akpemuroBana mo ISO 17025 Komitetom 3 akpemuramii COFRAC (Comité
francais d’accréditation), 3a0e3meueHHs SKOCTI aHaNi3iB i Meroauku nociimpkeHb Hamani CNIEL
(Centre national interprofessionnel de 1’economie laitiere — Hamionansnuit Mi>knpodeciiiHuii neHTp
MOJIOYHOT'O TOCIIOAapCTBa).

Byno Bimibpano 2 1 30ipHOTO MapHOTO KO3WHOTO MOJIOKa 3 (hepMu BUpOOHWKA — KITiIEHTa J1abopa-
topii LILCO. Moinoxko po3nuto y 45 duakonis: nepwi 15 diaakoHiB Oynu Bigpasy 0XON0OmKeHi 1 30e-
pirammcst 3a Temneparypu 4 °C. Tami 15 mpo6 36epiranmcs 3a Temmneparypu 8 °C, ocranui 15 nmpob —
3a 12 °C. IlpoBommimm aHami3 5 mpo0 MOJIOKa 3 KOKHOTO XOJOMWIBLHUKA depe3 18 romuH 30epiranHs,
Ha JIpyry i TpeTio 100y. [Ipobu BuTpuMyBaiu nekijabKa JHIB, TOMY 10 30ip Mojoka y ¢epmepa Bigly-
Ba€ThCs He KOKHOTO AHA. [Ipodu moctasneni y nmaboparopito LILCO 3a3Buvaii 30epiratoTe y X0JI0d1-
JBHUKY 1 TOCTIKYIOTh HacTymHOTo JHs. 3a meHb 1 BHoui Bogii LILCO 30uparoTh IpoOH 3 MOJIOKOTIC-
PepOOHUX MiINPUEMCTB, KYAH iX TOCTaBJISIOTH BOAIl MOJIOKOBO3iB, SIKi 30MpaloTh MOJIOKO y (hepmepiB.
VYci monokoBo3u y Ppannii 00nagHaHi cUCTEMOO 3a00py Mpod 1 KOXKHOTO pasy, sIK MOJIOKO 3 TaHKa-
OXOJIO[KYBada MEePEKAdyeThCs y LUCTEPHY, Y IUIACTUKOBUN (JIaKOH HAOMPAETHCS KparelbHUM CIIO-
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coboMm cepeaus mpoda Mostoka 60 mit. Bomiii Hakieroe crikep 3 HoMepoM depMepa, CTaBUTh IPo0Oy y
TEPMOKOHTEWHEDP, MPUBO3UTH Ha MepepoOHe MianpueMcTBO [16].

OcHOBHI pe3yJbTaTH A0CTiIKeHHsl. Y DpaHIlii HeMOXKIMBO OyTH BUPOOHUKOM MOJIOKa O6e3 HasBHO-
CT1 TAaHKA-0XO0JI0KyBaya. TaHKH OMOPOKHSIIOTE pa3 y 1-3 mo0u 3aIekHO BiJl pO3MIpIB CTaa 1 TaHKA.

VYci moka3HUKH MOJIOKA 3HAXOAWINCH Ha OJHOMY PiBHI HE3aJIEKHO BiJl TeMIlepaTypu 30epiraHHs
yepe3 18 roauH micist qoinHs (Tadm. 1).

Tabmu 1 — PesynbTaTn aHamizy npod Ko3mMHOro MoJ10Ka Ha mepury Ao0y (depe3 18 roxuH micns qoiHHA), M+m, n=5

Moxasu Temnepatypa 36epiranss npod MOJIOKa
4°C 8 °C 12 °C

E"I‘EE‘}‘(’%‘;;?*‘(SPWGHH”’ 23,2404 23,2408 22,6208
Kup, % 4,188+0,004 4,176+0,002 4,180+0,003
Binok, % 3,534+0,002 3,530+0,001 3,534+0,002
T° 3amep3anns, °C -0,5556+0,0002 -0,5554+0,0002 -0,5552+0,0005
KinpKicTh COMATHYHMX KIITHH, TUC./MJI 5035+28 5009+23 5069426
CeyoBuHa, MI/II 6142442 619,0+0,8 617,249

[IpoTsirom nepioi o6 NpoaoBXKyBanack OakTepunyaHa ¢aza y MOJOLi, TOMy piBeHb OakTepia-
JILHOTO 3a0pyIHCHHS Ha OJHOMY PiBHi, HaBiTh 3a 12 °C. Ha TpuBanicts OakTepuunAHOI (pa3u 3HAYHO
BIUIMBA€E TeMIieparypa 30epiranns Monoka [ 15].

Momoko Oyro BimiOpaHo Bif Ki3 CTaja HAIPHKIHII JIAKTAII1, IO TOSICHIOE TaKy BEJIMKY KUIBKICTh
COMAaTHYHMX KIIITHH.

3 IpUUMHH BETUKOI KITBKOCTI COMaTHYHUX KIITUH BiAMIYCHHH Jy»e BUCOKHI MOKa3HUK CEYOBH-
HU y MoJoti. [lani mpo BMICT B MOJIOII Oika i CEeUOBMHHM BUKOPUCTOBYIOTHCS ISl KOHTPOJIIO TTOBHO-
LIHHOCTI MPOTETHOBOI TOAIBII TBapHH. 3a piBHEM LIHOTO MOKA3HHUKA Y MOJIOL Ki3 MOXIIMBO OTOCEpe-
KOBaHO BH3HAYaTH 3a0€3MECUYEHICTh OPraHi3My Ki3 MPOTETHOM Ta KOHTPOJIIOBATH TenaTodiiapHy cHc-
TeMy ix opraHizmy [17].

Tabmuis 2 — Pe3ysibTaTi aHami3y Npod KO3MHOr0 MOJIOKA APYroi 100u 30epiranas, M+m, n=5

Temmnepatypa 36epiranas npod MoJIoKa
IMokaznuk 1°C g °C 12°C

E"l"(‘;eﬁ%ﬁﬁi 3abpyauenns, 20,6+0,7 20,440,5 151,643,4%
Kup, % 4,088+0,016 4,132+0,004 4,128+0,010
binok, % 3,53240,002 3,53240,002 3,53040,001
T° 3amep3anns, °C -0,5562+0,0004 -0,5566+0,0002 -0,5568+0,0002
KinpKicTh COMaTUUHUX KIITHUH, TUC./MJI 520118 5166+33 5162+17
CeyoBuHa, Mr/1 631,4+4.8 635,6+2,0 636,4+5,9

* P<0,001 — BiporigHa pi3HUIS MiXK ITOKa3HUKAaMH 3a 12 © Ta iHIIMMHU.

I3 manmx Tabmumi 2 BUAHO, IO BCi MOKAa3HUKH MOJIOKA Ha APYyry A00y 30epiraHHs HE 3MIHHMIIHCS
BIIHOCHO TIEPIINX PE3yJIbTaTIB.

BukmioueHnns — ue O6akrepianbpHe 3a0pyAHEHHS MOJIOKa, sike 30epiranocs 3a temneparypu 12 °C.
Bakrepuuuana ¢asa 3akiHumMIaCh, 1 MIKPOOPTraHi3MH [MOYAJIA PO3MHOXKYBATHUCS Y MOJIOLI.

JloBeneHo, 110 mija yac 30epiraHHs KO3MHOTO MOJIOKa 3a TeMrieparypu 12 °C Ha apyry m00y Horo
OaktepianbHe 3a0pyaHEHHS y 7,4 pa3u BUIIE HUK Ipu 30epiranni 3a Temmepatypu 4 i 8 °C (P<0,001).

Pesynbraru aHaimizy mpo0 Ha TPeTO 00y Micjs JOTHHS MPeACTaBICH] y TabuIl 3.

JoBexneno, mo mig yac 30epiraHHs KO3MHOTO MOJIOKa 3a Temmeparypu 8 °C uepe3 Tpu 100u Horo
OaktepianbHe 3a0pyaHeHHst cyTTeBo Buie (Ha 30,3 %) Hix npu 30epiransi 3a temneparypu 4 °C
(P<0,001). ¥ 3B’s13Ky 3 IIUM, HEJIOCTATHBO OXOJIOKYBATH MOJIOKO A0 8 °C micis JOoTHHS, TOMY IO Ha
TpeTIO 100y MiKpOOpPraHi3MU HOYHHAIOTH PO3MHOKYBATHCS B MOJIOL, 1[0 POOUTH HEMOKIIMBUM TIepe-
pOOKYy CHPOBHHH.

Takox 3 maHuX TaOJHUIIl 3 BUIHO, IO 3 IPUYHUHK BEIIMKOI0 OaKTEepialbHOIO 3a0pyIHEHHS (TeMIie-
patypa 30epiranns mojoka 12 °C) crnoTBOPIOIOTHCS TOKA3HUKH TeMIIepaTypy 3aMep3aHHsl, CEYOBUHH,
KUTBKOCTI COMaTHYHUX KJIITHH.
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Tabmuns 3 — PesyasTaT ananisy npoé Ko3mHOro MoJI0Ka TPeThoi 100u 36epirannst, M+m, n=>5

Temnepatypa 36epiranssi npod MoIOKa

Tloka3uuk 1°C 8 °C 12°C
BakrepianbHe 3a0pyJHEHHS, x10° KYO/mn 21,8+0,4 28,440,5%* 1236,0+55,6
Kup, % 4,112+0,015 4,132+0,021 4,034+0,032
binok, % 3,592+0,002 3,592+0,002 3,662+0,007
T° 3amep3anus, °C -0,5578+0,0002 -0,5578+0,0004 -0,5688+0,0009
KinpKicTh COMaTUUHUX KIITHUH, TUC./MJI 517621 5169+13 475446
CevoBuHa, MI/JT 619,4+3,9 629,6+2,5 545,2+7,2

* P<0,001 — BiporiaHa pi3HHUL MK MOKa3HUKaMu 3a 4 1 8 rpaj.

Jist 3a0e3medeHHs] BUCOKOI SIKOCTI MOJIOKa HEOOXiHE MakCHMAJbHE MPOJOBKEHHS OaKTepUIIHI-
HOi a3y, M0 MOKJIMBO TUTBKHM 32 IIBHIKOTO OXOJIOMKEHHS MoJioKa micis noinHs 1o 4 °C. fxmo xo-
JKHUH BUPOOHUK MOJIOKA Oy/e 3MiHCHIOBAaTH MOTHHS TBApHUH TiIFKH MEXaHIYHMM CITOCOOOM i3 3aKpH-
TOIO TO/Ia4Y€I0 MOJIOKAa MOJIOKOIPOBOAAMH JI0 OXOJIOKYyBaya, 1e CHpOBHHA OyJie 30epiraTucs 3a Takoi
TeMIIepaTypH, To i 6akTepianbHe 3a0pyAHEHHS MOJIOKa Oy/ie BiAMOBIAaTH €BPONIEHCHKIM BUMOTaM.

BucnoBku. 1. Y pasi 30epiranas KO3WHOTO MOJIoKa 3a Temmeparypu 12 °C Ha apyry moOy #oro
OakTepianbHe 3a0pyaHeHHs Y 7,4 pa3u Buille HiX mpH 30epiranHi 3a remneparypu 4 1 8 °C (P<0,001).

2. Ilig gac 30epiraHHst KO3WHOTO MOJIOKa 3a Temneparypu 8 °C Ha TpeTio 100y micis A0THHS Horo
OakTepianbHe 3a0pyAHEHHS CYTTEBO BHILIEC HIXK MpH 30epiranti 3a Temneparypu 4 °C (P<0,001).

3. Jns 3a0e3neueHHs BUCOKOI SKOCTI MOJIOKA HEOOXiHE MaKCHMaJIbHE IPOJIOBKEHHS OaKTEPHUIIU-
IHOT (asu, 10 MOKIMBO TUTBKH 32 IIBUAKOTO OXOJIOJHKEHHS MOJIOKa Miciis AoiHHs 10 4 °C.

[lepcnexTHBY MOJANBIINX AOCIIIKEHb — BU3HAUYUTH BILITUB TEMIIEPATYPH TPAHCHIOPTYBaHHS po0
Ha MIKpOO0i0JIOrivHi 1 (hi3MKO-XIMIYHI ITOKa3HUKH MOJIOKA.
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BiusiHne TeMnepaTyphl M CPOKa XpaHeHHs! Ha 0aKTepHaJbHOe 00ceMeHeHHe KO3bero MoJIoKa

H. H. 3a:kapckas

Omnpenenensl OakTepraabHOe 0o0CceMeHeHHEe U (HU3UKO-XUMUYECKHE MOKa3aTeNu IpHU PasIMuHbIX TeMIlepaTypax U cpo-
Kax XpaHeHUs Ko3bero Mosoka. OmneIT 0611 nipoBezeH B aboparopuu LILCO, @panuus. COopHOE KO3b€ MOJIOKO XPAaHUIIOCH
npu Temneparype 4, 8 u 12 °C. Ananu3 npoBoJuid yepes 18 yacoB XpaHEHHUs, HA BTOPBIC U TPETbU CYTKH IIOCIIE JOCHHUS.
JlokaszaHo, 4TO P XpaHEHHH KO3bET0 MOJIOKa mpu Temrepatype 12 °C Ha BTOpBIC CYTKHU ero OakTepHalibHOe 00CEeMEHEHHE
Obu10 B 7,4 paza Gonblue, 4eM npu xpaneHuu npu temmneparype 4 u 8 °C (P<0,001). IIpn XxpaHeHnu K03b€ro MoJoKa IpH
temneparype 8 °C Ha TpeTbH CyTKH IIOCIIE JOSHHS €ro OaKTepHaIbHOE 3arps3HEHHE CYIIECTBEHHO BBIIIE, YeM IIPU XPaHEHUH
npu temneparype 4 °C (P<0,001). [lns obecnieyeHnss BBICOKOTO KadecTBa MOJIOKa HEOOXOAMMO MaKCHUMAJIbHOE MPOJJICHHE
GakTepHUIIHON (a3bl, YTO BO3MOXKHO TOJIBKO IPH OBICTPOM OXJIAXKICHUH MOJIOKa mocie goeHus 10 4 °C.

KnioueBble cjioBa: K03b€ MOJIOKO, IEPBUYHAS 00pabOTKa, OXJIAKACHUE MOJIOKA, OaKTepuaIbHOE 3arps3HeHue, GU3UKO-
XUMHYECKHE TTOKa3aTelH.

The Influence of temperature and storage on the bacterial contamination of goat milk

N. Zazharska

The cornerstone of the Ukrainian dairy industry adaptation to European standards is significant difference in quality pa-
rameters of milk. It is possible to obtain high quality raw milk only on high-tech farms. Milk in Ukraine has big bacterial
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contamination (second class — to 3 million CFU/cm’) respectively to European standards, except for cow disease and bad
sanitary conditions of milking. Perhaps this is because the milk from the private sector is not cooled properly, because small
farmers do not have cooling tanks.

The purpose of the study was to determine bacterial contamination and physical-chemical parameters at different tem-
peratures and periods of storage of goat milk.

Research was conducted in the laboratory LILCO (Laboratoire Interprofessionnel Laitiere du Centre Ouest — Interpro-
fessional milk laboratory of center and west), Surgeres, France, end of 2014 during the internship

All chemical analysis of milk performed using infrared spectroscopy by devices FossomaticTM FC and MilkoScanTM
FT+. Microbial contamination of milk was determined by epifluorescence microscopy (FOSS Integrated Milk Testung Bac-
toScanFC).

It was selected 2 liter of bulk tank new goat milk from the farm of producer — client of laboratory LILCO. Milk was
poured in 45 flacons: the first 15 samples were cooled immediately and stored at 4 °C. Another 15 samples were kept at the
rate of 8 °C, the last 15 flacons — at 12 °C. 5 samples of milk from every refrigerator were analyzed after 18 hours of storage,
at the second and third day. Samples were kept for several days because milk from the farmer is not collect ed every day.

All parameters of milk were at the same level regardless of storage temperature after 18 hours of milking. Bactericidal
phase in milk was continued during the first day, so the level of bacterial contamination was at one level, even at 12 °C.
The storage temperature of milk greatly affects at length of bactericidal phase.

Milk was selected from the goat herd at the end of lactation, which explained big somatic cell count. High rate of urea in
milk was marked by the reason of very large somatic cell count. All parameters of milk have not changed on the second day
of storage respectively to the first results. The exception was a total plate count of milk which was kept at a temperature of
12 °C. Bactericidal phase was over and bacteria began to multiply in milk. The bacterial contamination of goat milk kept at a
temperature 12 °C was higher 7.4 times than when stored at temperatures 4 °C and 8 °C on the second day after milking
(P<0.001).

It was proved that a total plate count of goat milk stored at temperature 8§ °C was much higher than when stored at tem-
perature 4 °C on the third day after milking (P<0.001). From this it is not enough to cool the milk to 8 °C after milking, be-
cause on the third day bacteria begin to multiply in milk, making it impossible to make dairy products.

To ensure high quality milk it should be the maximum continuation of bactericidal phase, which is possible only with the
rapid cooling of milk after milking to 4 °C. If every producer of milk in Ukraine will make milking animals only mechanical-
ly with closed supply milk to the cooling tank where raw materials will be stored at this temperature, then bacterial contami-
nation of milk will be according to European standards.

Key words: goat milk, primary processing, cooling milk, bacterial contamination, physical-chemical parameters.

Haoitiwna 13.05.2016 p.
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JIIAI'HOCTHKA, TEPAIIIAl, BHYTPIIIHI
XBOPOBH TA K/ITHI9HA BIOXIMIA

YK 619:616.34-002:636.2.053

BEJIKO A. A.,, MAIIMUHOBHAUY A. A., BAPAH B. I1.,
BOI'OMOJIBLEBA M. B., kanauaaThl BET. HAYK

YO “Bumebckas opoena “3nax [louema” 2ocyoapcmeennas akademust
semepunaprol meduyuust”, Pecnyonuxa Berapyce

I'OJIOBAXA B. U., 1-p BET. HayK,

NMNUAAYBHSK O. B., BOBKOTPYB H. B., kanauaatsl BeT. HAyK
benoyeprosckuti nayuonanvbHblii aepapHsill yHusepcumem

OHJOTOKCHUKO3 IIPU ABOMA3OSHTEPUTAX Y TEJIAT

YcraHOoBIEHBI 0COOEHHOCTH KIMHHKO-IEMATOJIOTHYECKOTO HMPOSBICHUS SHIOTCHHOW MHTOKCHKAUMK y 20 KIMHUYECKH
30POBBIX M 00JBHBIX TesAT. OcTpoe TeueHne aboMa303HTEPUTa PETUCTPUPOBAIIN y TEIAT B Bo3pacte oT 30 nHel, Kak mpa-
BIJIO, NIepeOOIIEBIINX AUCIIETICUEH, U COIPOBOXKAJIOCH HApYIIEHHEM IIPOLIECCOB MUIIEBAPEHIS U HHTOKCHKAMEeH OpraHm3-
Ma. YCTaHOBIJICHBI OCHOBHBIE IIPH3HAKH a0OMa303HTEPUTA: CyXOCTh HOCOBOTO 3epKajla, CHIDKCHHUE MIIM OTCYTCTBHE alIeTUTA,
HHOTAa cyO(eOpHIbHas TeMIepaTypa, HOBBIIICHHOE KOJHIECTBO €Il¢ HOPMAIBHBIX 10 KOHCHUCTCHINH (eKaIui, yCHIeHne
NIePUCTATbTHYECKUX IIIyMOB KHIIEYHHUKA, O0JIe3HEHHOCTh NPH TAIbIANN KHUBOTA. [IpH XpOHNYECKOM TEUCHUH OIIPEEIeHO
ucXyaaHue OOJBHBIX TEAT W, HEPeIKo, aTpodus OCAPEHHOH TpyIIbl MBIIIL, W3BpALIEHUE aIlleTUTa. DJIEKTpoKapauorpaduei
YCTaHOBJICHBI TaXHKApAUs, CHHYCOBAs apUTMUs, YMCHBIIEHHUE BOJIbTAXKa 3yOL0B, X NPUTYIUICHHE, paciueruienue 3youa P,
CTJIaXeHHBIN WK oTpHuaTenbHbiid 3yoen T, cHmxenue cermenta RS-T Humke uzonunuy, pacmupenue kommiekca QRS, ne-
peryJIsipHbIH PUTM Cep/la, IPU3HAKKM BTOPUYHOTO MHMOKAp/03a. YIIbTPAa3BYKOBBIM CKAHMPOBAaHHEM YCTAHOBJIEHO yBEJIHYe-
HHUE CBIYyTa B pa3Mepe, CTEHKH HEPaBHOMEPHO YTOJIIEHBI, B AaHIXOTCHHOM COJEPKMMOM — HMPHCYTCTBUE THIIOXOT€HHBIX
CTYCTKOB Ka3eHMHa OKPYTJION (hOPMBI, ITOBHIIIEHAE SXOTCHHOCTH TI€YEHH, YBEIHUIECHHIE B pa3Mepe JKeIITHOro Imy3bIps. Jlabopa-
TOPHOE HCCIIEA0BAaHHE KPOBH ITOKA3aJI0 BBHICOKOE KOJIMYECTBO I'€MOTIOOWHA, SPUTPOLUTOB U JICHKOIUTOB, 0oOImIero Oernka,
cofiepKaHUe CPeTHEMOICKYISIPHBIX MENTHIOB, MOUECBUHEI, KpeaTHHHHA, OBBIIIeHNE akTHBHOCTH AcAT, ycuneHue nporec-
coB nepekrcHoro okucnenus aununos (I10JI).

KiroueBbie cj10Ba: TEJIATA, KPOBb, SHJIOICHHAS! HHTOKCHKALMSA, A00Ma303HTEPHT.

ITocTaHoBKa MPo0GaeMbl. DHIOTCHHAS HHTOKCHKAITUS — CJIOKHBIN IMaTOTC€HETHYECKUA KOMITICKC,
BKJTFOYAIOIINHN MeTabonmueckne U (PyHKIMOHATLHBIE PACCTPONCTBA MPAKTUICCKHA BO BCEX OpraHax U
cucTeMax opraHusma. UpesmepHoe oOpa3oBaHue B OOJLHOM OPraHW3ME TOKCHYHBIX BEHICCTB MPUBO-
JIUT K M30BITOYHOMY HAKOIUICHHUIO MHKPOOHBIX SH/IO- M 3K30TOKCHHOB M PAa3BUTHIO JHIIOTOKCHKO3a,
YTO MPEACTABIICT CEPHE3HYIO YTPO3Y IS HE3PEIIOTO OpraHu3Ma TEIT.

AHaJIM3 NOC/IeAHUX HCCIeIOBAHUNI U MyOJanKaluil. AHATU3 TUTEPATyphl MOATBEPKAACT, UTO
OCHOBHBIMHU MEXaHHM3MaMHU Pa3BUTHUS DIHIOTOKCUKO3a SIBISCTCA MpeoOiialaHne KaTabOoINYeCKUX
MIPOIIECCOB HAJ aHAOOJIMIECKUMH, YTO BEAET K HAKOIICHUIO MPOMEKYTOUYHBIX M IMOBBIIICHUIO KOH-
MEHTPAN KOHEYHBIX TOKCHUECKUX MPOAYKTOB HOPMAJILHOTO OOMEHA; MEKOMIICHCAIIUA TyMOPallh-
HBIX PETYISTOPHBIX CHCTEM C HAKOTUICHUEM B TOKCHYECKUX KOHIICHTPAIUAX UX 3PPEKTOPHBIX KOM-
MMOHEHTOB psi/ia (EepMEHTOB, KHHHHOB M JIPYTUX Ba30aKTUBHBIX MENTHUIOB, OMOJIOTHYECKH aKTUBHBIX
MPOJIYKTOB Jerpagalii OCJIKOB, MPOCTArIaHIWHOB, aHA()HIATOKCHHOB, MEIHATOPOB BOCHAJICHHS
urt. 1 [1-3].

OHJIOTEHHYI0 MHTOKCHKAIIIO CIEAYeT pacCMaTpHBaTh KaK W3MEHEHHE pEryisiiud oOMeHa Be-
IIIECTB MJIM METaOOJIMYCCKHUI OTBET OpraHu3Ma Ha JIF000# arpecCuBHBIN hakTop [3-5].

B cootBercTBUM € TipuHATOM B Poccuu TepMUHONIOTHEN SK30T€HHbIE MHTOKCHKAIIUY, BbI3BAHHBIE KCE-
HOOMOTHKAMHU, OOBIYHO HA3bIBAIOT OTPABIICHHEM, a DHJOI'CHHbIC MHTOKCUKAIIMH, CBSI3aHHBIC C HAKOILIC-
HHEM B OpPraHU3Me TOKCHIECKHX BEIIECTB COOCTBEHHOTO MeTabom3Ma (ayTOMHTOKCHKAITHEH).

B ocHOBe pa3BUTHS KEITyTOIHO-KHIIIEIHBIX PACCTPOUCTB JIOOOTO MPOUCXOXKICHUS JICKHUT HECBa-
peHUEe MPUHIATOTO KOpMa, H3MEHEHHUE MIMMYHHOM 3alllUTHl OPraHu3Ma M pa3BUTHE TUCOAKTEpHO3a.

© Benko A. A., MamuHoBHY A. A., Bapan B. II., BoromosasueBa M. B., I'onoBaxa B. U., [Iuanyousik O. B., BoBko-
Tpy6 H. B., 2016.
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Bo3HuKHOBEHNE MATOJIOTHIECKUX IPOIIECCOB MpH JIt000# hopme aboMazodHTEpUTa MOXKET IIPO-
HCXOJWThH MO-PAa3HOMY, HO €€ Pa3BUTHE CKIIAJBIBACTCS M3 OCHOBHBIX SIBJICHUM, TJ¢ KXl (akTop
SIBIISIETCS JIOTUYECKUM CJIEICTBUEM MPEABIAYIIETO W Ha4aJIoM cleayromiero [3, 6].

JlelicTBHE pa3IMYHBIX STHOJIOTMYECKUX (PaKTOPOB HA OPTraHU3M TEJICHKA MPOUCXOINUT Yepe3 HepB-
HbIC TIyTH Ha TUMNOTaJaMyc. [ Mmoramamyc NMpUHUMAET y4acTHe B PEryisiuu (GYHKIUH MUIIeBapH-
TEJIHHOM, BBIJICITUTEIBHOMN, CEpACUYHO-COCYIUCTON, JBIXaTeIbHON, PHIOKPHHHON CHCTEM, B MOICpkKa-
HUW OIPEACIICHHOTO YPOBHS BCEX BHUIOB OOMeEHa BemiecTB [7]. Y MoJOmHSIKAa MOTOPHKA JKEITyaKa U
KHIIEYHUKA PEryIHPYETCs TOIBKO CTUMYIHPYIOMINM BIUSHUEM OJTyKJaroniero Hepsa. JesareapsHoCTh
K€ BETCTATUBHOW HEPBHOH CHCTEMBI KOHTPOJHMPYETCS BBICOKUM COJIEPKAHUEM KaTEXOJAMHUHOB.
ViMeHHO OHM TIOBBIIIAIOT TOHYC TJIAIKOW MYCKYJIATyphl H TEM CaMbIM OOYCIIaBIMBAIOT YCHJIEHHE Iie-
PUCTATBTUKHU U TIOSIBIICHHUE quapew [3, 8].

['mukokanuKe CIM3UCTON 0OOJIOUKY ChIuyra 00JIafaeT BBICOKOW BS3KOCTBIO, a TAKXKE CEMapupyro-
UMK Ka4€CTBaMHU B OTHOIICHUH MOJICKYJ PAa3IMYHON MacChl, BHIMTOIHICT MEXaHUUYCCKYHO 3allIUTHYIO
(YHKITHIO ¥ CITOCOOCH TOPMO3HUTH CKOPOCTh UG (Gy3UH BELISCTB, MPOXOIAIINX Yepe3 3TOT cioi [3, 9].

HavansHbIM 3BeHOM JHapeu SBISETCS HApYIICHHE MPOTEOJn3a OCIKOBBIX KOMIIOHEHTOB MOJIO3H-
Ba, HEJOCTATOYHOCTh THPOJIN3A JIAKTO3BI M HETIOJIHOE CTBOPAKUBAHUE MOJIO3HMBA M MOJIOKA B JKEIY/I-
ke Ha ¢oHe MOPHOPYHKIIMOHATILHOW HE3PEIIOCTH, CHIYKEHHON €CTECTBEHHOM PE3UCTEHTHOCTH M MM-
MYHHO# peakTHBHOCTH. [l0BBIIIIEHHOE MUKPOOHOE OpOXKEHHE B JKETYKE W KUIIEYHUKE CIIOCOOCTBYET
YCHIICHHOMY OOpPa30BaHUIO0 W HAKOIUICHWUIO TOKCHYECKUX TPOIYKTOB, YCHJICHUIO NEPUCTAIGTUKUA U
ocnabneHnio 0apbepHBIX M AHTHUTOKCHYECKHX (PYHKIMH OpraHOB MHIEBAPEHHUS, B NIEPBYIO OYepeab
MEeYEHU.

HacrtynaeT o0miasi MHTOKCHKAIUS, HApYIIAeTCs OOMEH BEIECTB, KHCIOTHO-IIEIIOYHOE PaBHOBE-
CHe, pa3BUBACTCS AUCOAKTEPUO3 KUIIICYHHKA. Pe3ynbTaToM NEeHCTBUS TOKCUHOB Ha OPTaHU3M YKHBOT-
HOTO SIBJISIETCS| pa3BUTHE TUCTPODUH, CEPICUHO-COCYAUCTON HEIOCTATOYHOCTH, HAPYIIIEHHE KPOBOOO-
pallIeHus, pa3BUTHE BEHO3HOTO 3aCTOS, YTHETCHNE (DYHKIIMN IIEHTPAIBHON HEPBHON CHUCTEMBI.

Bricokas MpOHUIIAEMOCTh KHUIIIEYHONW CTEHKH y TEJAT B PaHHEM IMOCTHATAIBHOM OHTOTCHE3E, a
TaKXke Jpyrue aHaToOMO-(QU3UOJOTHYECKHE OCOOCHHOCTH (OTKPBITHI BEHO3HBIM MPOTOK, YacTOE 3a-
MO37aJI0€ 3apacTaHre OBAaJHFHOTO OTBEPCTHS), OTpaHWYEHHAs! (PYHKIIMOHAIBHAS CIIOCOOHOCTh TIEUYeHU
CO3/IaI0T MPEIIOCHUIKH I OBICTPOTO Pa3BUTHUSI HHTOKCUKAIIMK Bcero opranu3ma [10].

HepannonansHoe mpuMeHeHHE aHTHMHUKPOOHBIX CPEICTB 3a4acTyi0 C HMCIIOIh30BaHHWEM MAaKCH-
MaJbHBIX /103, HEONPAaBJaHHOE yYBEIUUEHNE Kypca JIeUeHsI, KpaTHOCTH IPUMEHEeHHs, 0e3 ydeTa BHI0-
BOH U BO3PAaCTHOU YyBCTBUTEIHLHOCTH, MPUBOINUT K PA3BUTHIO MTOOOYHBIX PEAKIIMA Y dKUBOTHBIX, MIPO-
SIBIISTFOIIUXCS SIPKO BBIPAXXCHHBIM JAMCOAKTEPUO30M, PACCTPOMCTBOM JJIEKTPOJIUTHOTO OOMEHa, YrHE-
TEHHEM UMMYHHBIX peakiui U HapylleHrneM (QYHKIUI OOJNBIINHCTBA KU3HEHHO BaXKHBIX OpraHos [2].
B mepByto odepenn cTpagaroT OT HEMPABUIHLHOTO MPUMEHEHHS M HETaTUBHOTO JEMCTBHUA aHTHUOUOTH-
KOB eITyIOYHO-KHUIIICYHBIH TPAKT, IEYCHb, TOYKH, HEPBHAS U KPOBETBOPHAS CUCTEMbI. AHTHOMOTH-
YecKHUe Tpernaparhbl OBICTPO BCACHIBAIOTCA M B 3HAUYMTENHHBIX KOJIHMYECTBAX HAKAIUIMBAIOTCS B TKAHSX,
YTO Y NPUBOJAUT K MHTOKCUKAIIMKU opraHusma [1].

Benymas ponb B MeXxaHU3Max JACTOKCUKAIIMU MPUHAIICKUT MOHOOKCUTCHA3HOM CHCTEME TICUCHH,
OCHOBHBIM MEXaHHU3MOM KOTOPOH SIBIISICTCSI OKUCIEHUE TOKCHUYECKUX BEIIECTB B TICUCHU HA IIUTOXPO-
Max P-450. OxucieHHOE COCTUHEHNUE CTAHOBUTCS THAPOPIIBHBIM U IMOATOMY JIETUE, YeM HCXOIHOE
BEIICCTBO BOBJICKACTCS B Jpyrue METa0OIMYECKHE IPOIECChl WM BEIBOJUTCS W3 OpraHu3Ma
(B.A. T'opuakoB u ap., 1989). Paznuunbie MeXaHU3MBl €CTECTBEHHON NETOKCHUKALIUA B CBOEM €IIUH-
CTBE CO3aI0T YHUBEPCATHHYIO OMOJIOTHICCKYIO CUCTEMY AeToKcuKanuu [3, 10], BKITtogaronryro B ceos
TOKCHUKO-KHHETUYECKUE, CTPYKTYpHBIE, MMMYHOJOTHYECKHE, MeTabOINYecKhe, TOKCHUKO-TUHAMH-
YECKUE MEXaHHU3MBbI. | JTaBHBIM MX 3TUX MEXaHU3MOB SIBIIIETCS METa0OIUICCKUN, BKIFOYAIONIUN B ce0s
TPH TPYIIIB PEaKI¥i: dH3UMATHUECKYI0 OmoTpaHchopMaruio JUMOGUIFHEIX KCEHOOMOTHKOB TPH
y9acTHH ITUTOXPOM P-450-3aBHCHMBIX MOHOKCUTEHA3 B IEUCHHU; KOHBIOTAIMIO PEaKTUBHBIX METa0o-
JUTOB M TUAPOMQUIBHBIX COCIUHCHHWN W, HAKOHEI, aHTHOKCHIAHTHYIO 3alllUTy, OOBCIUHSIONIYIO
AHTHPAUKAILHBIC U aHTUTICPEKUCHBIC MEXaHU3MBI [ 1].

TakuMm 00pazom, PHIOTEHHAs] HTOKCHKAIHS SBJISIETCS CHCTEMHBIM JUHAMUYECKH Pa3BUBAIOIINM-
Csl 3BCHOM IMATOreHe3a MHOTHX 3a00JICBaHUH, B CBSI3U C YEM BO3HHMKACT MOTPEOHOCTh B CPEACTBAX Te-
panuu, CoCOOHBIX YCTPAHHUTh YHIOTOKCHKO3 M BOCCTAHOBHUTH (PH3HOIOTHUECKUE (QYHKIIMHA BCEX CH-
CTEM OpraHHu3Ma.
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Y4uuTeBas TOT (aKT, 4TO TMPU SHIOTOKCHKO3aX OTMEYAIOTCS MOPQOIOTHIECKUE U QYHKIIMOHAIb-
HBIC MOPAYXKEHUSI PAKTUYECKH BCEX CHCTEM OPraHW3Ma M Pa3BUTHE MTOJMOPTAHHOW HEIOCTATOYHOCTH,
JETOKCHUKAIIHS SBIISETCS] HETPEMEHHBIM KOMIUIEKCOM TEpaIHH.

Heapb riccnenoBaHus — H3yYeHHUE MPOSBICHIS SHAOT€HHON HHTOKCUKAIIUH TTPH a00Ma309HTEpUTaX
y TEJAT.

Martepuan W MeTOObl HccenoBaHusi. Jlis wW3ydeHHs OCOOEHHOCTEH KIMHHUKO-TEMAaTOJIO-
TUYECKOTO MPOSIBICHUS SHAOTCHHON WHTOKCHUKAIMK MccieaoBaiy 20 KIMHUYECKH 30POBBIX U OONb-
HBIX TEIST, KOTOpPhIE COJACPKAINCh B KIMHUKE Kadeapsl BHYTPEHHHX He3apaszHbIX Oonesnelt YO
BI'ABM.

[Ipu 3TOM MBI UCTIOIB30BANIN KaK OOIIKE METOBI KITMHIUYECKOTO HccaenoBanus [6], Tak U ynpTpa-
3BYKOBOE HCCIIEIOBAHHE OPraHOB OPIOIIHOM IMONOCTH, 3alMCHIBAIA M aHATH3UPOBAIH IJIEKTPOKap-
JIMOTPaMMYy, OTOMPAITU KPOBB JIJIS JIAOOPATOPHBIX UCCIIEAOBaHUH.

YapTpa3ByKOBOE HCCIICIOBAHKE MPOBOIMIIN C UCTIOIB30BAHUEM YIIbTPAa3BYKOBOTO ckaHepa Digital
Ultrasonic Diagnostic Imaging System Model: JIP — 3300 Vet.

[lepen 3amuchi0 AXOrpaMMBbl OOJIBHBIX M 3JJOPOBBIX )KHBOTHBIX MOMIN BOAOW. Y BCEX TEJISAT TOTO-
BN 00J7aCTh CKAHUPOBAHHS: BHICTPUTAIH, BRIOPUBAIM IICPCTHBIN ITOKPOB, HAHOCUJIN aKyCTHYCCKUHI
renb. [Tody4eHHyI0 9XorpaMMy ChIYyTa aHaJIM3HPOBAIN CIEIYIONIM 00pa3oM: ¢popma, pazmep opra-
Ha, TPAHHUIIBI, 3XOTEHHOCTH COAEPKMUMOT0, HATUINE HHOPOIHBIX MPEIMETOB.

3amuch anekrpokaparorpamMmel (OKI) mpoBommim ¢ momomipio dnekrpokapauorpada «[lomm-
Crektp-8E/8B». Ananmu3upoBanyu €€ 1o CIEeIYIONIeH cXeMe: ONpeaesiId HCTOYHUK pUTMa (CHHYCO-
BBl WJIM HECUHYCOBBIN PUTM), PETYJISIPHOCTH PUTMA cepia (MpaBUiIbHbIA WA HEMPABUIBHBINA PUTM),
YHUCIIO CEPACYHBIX COKPAIICHUH, TIOJOXKEHHUE ICKTPUICCKON OCH CEp/la, HAIW4YHE 4-X AIIEKTPOKap-
JuorpaMUecKuX CHHIPOMOB (HapyIICHUN pUTMa CEepAlla, HAPYIICHUH MPOBOAUMOCTH, TUIIEPTPOhUN
MHOKap/a KeJyJ0UKOB U MIPEACEPINI).

B3sTHe KpoBU y TENSAT MPOBOAMIIN IO UX KOPMIICHUS ¢ COOJIOJCHUEM MPABUII aCEITHKU U aHTH-
CENTHKU U3 IPESMHOHN BEHBI B JIBE CTEPUIIbHBIC IPOOUPKHU. B 01HOM 13 POOUPOK KPOBH CTAOMIU3UPO-
Bayu remapuHoM (2,0-2,5 Ex/min), a Ipyryro UCTIOIB30BAIH IS TTOJTYICHHS CBIBOPOTKH.

B nepudeprueckoit KpoBU ONpPENENsUIH COEPKAHUE TeMOrIIOOnHa, 00Iee KOIMIeCTBO SPHUTPO-
IIUTOB, JICHKOIIMTOB, TPOMOOIIMTOB U SPUTPOLIUTOMETPUUYECKUE MOKA3aTeId HA aBTOMATUYCCKOM Te-
MartosioruaeckoM aHanuzarope «MEDONIC-420M».

B cpIBOpOTKE KPOBH OMPENEISITH OHOXUMHUYECKHE TIOKa3aTelH, IIO3BOJISIIOIINE OIIEHUTh (DYHKITHIO
MICYCHU M TIOYEK: COACpIKaHUe 00Iero Oenka, MOYEBUHBI, KpEaTHHHHA, OOIIEro OMmpyOnHa, o0Imx
mununoB (OJI), tpurnunepunos (TT), dochomumumos (DJI), obmero xonecrepona (OX), mokazare-
nel mepokcuaHoro okuciieHus aunuaoB ThK-aktuBHbIX mpoxykToB (TBK-AIl), nuenanbmerumos,
JIMCHKETOHOB, a TaK:Ke€ aKTHBHOCTh (PEPMEHTOB — allaHMHaMuHOTpaHchepasbl (ANAT), acnapraTamu-
HotpaHcdepasbl (AcAT), kaTanasel. B kauecTBe Mapkepa SHIOTEHHOW HHTOKCUKAIIMH TPOBOIUIIN HC-
CJIETOBaHME COJIEPYKAHMS B CHIBOPOTKE KPOBH BEIIECTB CPEIHEMOJEKYISIPHON MaCChl, WIIN «CPEIHUX
MoteKy» (CM). DTO TOKCHYHBIE OJIUTOTICTITUIBI ¢ MOJIEKYILsIpHOH Maccoit S00-5000 /I, obpazyromu-
ecsl B pe3ysibrate OeIKoBOH Jerpafaluy IpH JSCTPYKIMU TKaHel. VX uccinemoBaiy myTeM OCaKICHUS
OCIIKOB CHIBOPOTKU KPOBU PACTBOPOM TPUXIIOPYKCYCHOM KHUCIOTHI, C MOCISAYIONINM IEHTPUPYTUPO-
BaHUEM W OTpE/IeTICHHEM CBETOIOTIIONICHUS CYIepHATaHTOM, pa3BeIeHHBIM B JIECATH pa3 AUCTUILIN-
poBanHO¥ Bojoii ipu 280 HM Ha criekTpodoTomerpe [S].

OcCHOBHBIE pe3yJIbTAaThI HCCAETOBAHNA. AOOMAa30PHTEPUTOM TeATa 3a00JICBAIOT, Yallle BCETo,
cTapiie OJHOMECSYHOro Bo3pacta. [lo HameMy MHEHHIO, OCHOBHBIMH MPHYUHAMH, BBI3BIBAIOIINMHU
pa3BUTHE JAHHOTO 3a00JICBaHU SIBJSIOTCS: HapyIIEHHWE TEXHOJIOTUH KOpPMIIEHHS (HapylleHHe Kpat-
HOCTH KOPMJICHUS; HCIIOJIb30BAHUE MOJIOKA OT OOJBHBIX CKPBITBIMH MAaCTUTaMH KOPOB, a TaKKe OT
KOpPOB C KJIMHUYECKUMH MACTUTaMH MOCIE WHTEPIUCTEPHAIFHOTO TPUMEHEHHS aHTHUMHUKPOOHBIX
npemnaparoB). CriocoOCTByeT pa3BUTHIO OOJIE3HN PE3KUH MEepexo]] Ha paCTUTEIbHBIN THUIT KOPMIICHHUS.
Oco000 TspKeno a00Ma303HTEPHUTHI IPOTEKANIN Y TEIIST, 3aKyIUICHHBIX Y HACEICHUS. Y 3TUX JKHBOTHBIX
pasButhe 3a00JieBaHUS HAUYMHAIOCH Ha 2—3 JeHb MOCNE MOCTYIUIeHUs Ha (epMmy. B naHHOM citydae
npUYUHaMH 3a00JI€BaHUA MOTIH OBITh TaKWe KaK CTPECC, pe3Kas CMeHa KOPMIICHUS, COJAEPKaHUSI U
00CTyKMBAIOIIETO TEPCOHANA, a TAKXKE HapyIICHHBIC MMapaMeTpbl MHUKPOKIMMATA B YKHBOTHOBOYC-
ckoM momenieHnr. CrocoOCTBYeT pa3BUTHIO 3a00JICBAHUS M TO, YTO KOMIUICKTAIMS TPYIIIBI TEISAT,
3aKYIUICHHBIX Y HACEJICHUS, TPOXOAuiIa B TeUeHue 7—15 mHei.
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Octpoe TeueHne aboMa30dHTEPUTA PETUCTPUPOBAIIH Y TEIAT B Bo3pacte oT 30 mHeH, Kak IpaBuiio,
nepeboneBmmx aucrencueil. OueHb 4acTo y 3THUX TENSIT HaOMoJanach AUCIEICHS B TOKCHYECKON
dhopme, KoTopas 3aTeM Tepexonia B aboMa30dHTEPHT.

OcTtpoe TeueHre 00JIe3HN y TETAT COMPOBOXKIAIOCH HAPYIICHHEM MPOIIECCOB MHINEBAPEHUS U UH-
TOKCHKauuei opranusma. [lepBpIMH IpU3HaKaMy pa3BUBAIOIIETOCS a0OMa303HTEPUTa OBLIIM: CYyXOCTb
HOCOBOT'O 3€pKaja, CHWKEHHE WIH OTCYTCTBHE alleTHTa, nHorAa cyodeOpunbHas Temmeparypa, mo-
BBIIIIEHHOE KOJIMYECTBO €IIe HOPMaJIbHBIX 110 KOHCUCTEHINH (peKalnii, yCHIIeHHE TepUCTATBTHIECKAX
ITyMOB KHUIIIEYHUKA, OOJE3HEHHOCTh MPH MabIAINH XKUBOTA. 3aTeM (heKaJuH CTaHOBWIIUCH JKHIKH-
mu. [Ipu 3ToM HabmrOAaNOCh 3arps3HEHHE MIEPCTH BOKPYT aHAJIBHOTO OTBEPCTHUS, XBOCTA M Ta30BBIX
KoHewyHocTel. [Ipn Komponormdeckom wcciaenoBaHUKM OOHAPY)KMBAJM CIU3b B BHAE TSDKEW, MHOTIA
KpOBb M Iy3bIPbKH BO3ayxa. LIBeT dexanuii ObLT KENTO-KOPUYHEBBIA. [Ipu HCCIeIOBaHMH MOYH
Habmronanace MpoTeHHypHsl. Y 3a00JIEBIIMX TENSAT OTMEUYANIOCh YTHETCHHE PAa3HON CTETICHH, 3aIekKH-
BaHHE, CHIKAJach PEakUys HA BHEIIHWE pa3ApakuTenu. bonpHbIE TensTa B MEPBHINA AeHb 3a00JeBa-
Hus Oobie ynotpeOisuid BoLy ¥ MEHbIIIE TIOealld TPYOBId KOPM, a 9acTO amlleTUT OTCYTCTBOBAI.

XpoHuueckoe TeueHrne abOMa303HTEpUTa OTMEYAIOCH y TEJAT CTapIle JBYXMECSYHOTO BO3pacTa
MpH JOpaIlMBaHUU U OTKOpMe. [IpuurHaMu NaHHOTO 3a00JeBaHUs y ATHX JKUBOTHBIX OBLIM TE Ke
(hakTOpBI, UTO M paHee, a TAKXKe PA3BUBAIOIIMICA TUITOBUTAMUHO3 A (TIPH OMOXMMHYECKOM HCCIIEHO0-
BaHUHU KPOBHU TEIAT ABYXMECSIHOTO BO3PACTa OTMEYAJIOCh CHIDKEHHOE COJIEpyKaHNe KapOTHHA).

[Ipy XpOHUYECKOM TEUCHHH CUMIITOMBI ObLTH ciabee BhIpakeHbl, HO MPH 3TOM HAOIIOAATIOCh UC-
XyJlaHue OOJBHBIX TEJSIT U, HEPEIKO, aTpodust OeIPEHHONW TPyl MBI, Y OONBHBIX TEIAT U3Bpa-
IIaJICS amlleTUT, U OHU OOJNHM3BIBAIIM IMOCTOPOHHHE MPEIMETHI U IPYT JpyTa, MOeHalld 3arpsA3HEHHYIO
MOJICTUJIKY U TTHJT MOYY.

[Ipu TspKenoM TeueHHH abOMa303HTEPUTA OTMEUYAId YrHETEHHE TENAT, CHIKCHHUE amllleTHTa, 3a-
nexxuBanue. [IlymMbl mepuCTaIbTUKK KUIICYHWKA YCHIHMBAIHMCh. Jledexalys CTaHOBHIIACH YaCTOM,
obunpHOU. KanoBeie Macchl OJ1€THO-KENTOro IBETA, MOMYKUIKON WIN KUAKOW KOHCUCTEHIINU, KHC-
JIOTO 3amaxa, 4acTo COACPKaJIN CIM3b, HHOT/IA OTMEYaId MPUMECh KpoBU. BuanMele ciusucteie 060-
JIOYKA CTAHOBWJIMICH OJIEAHBIMH WM IIMAHOTHYHBIMH. ATIETHUT OTCYTCTBOBaJ. Y OONBHBIX TENAT
HaOIIOJANNCh CHIIBHO BBIPAXEHHBIE MPU3HAKK ACTHApATAINN: 3aMaJeHre TIa3HbIX sI0JOK B OpOUTHI,
CYXOCTb BUAMMBIX CIM3UCTHIX 000JIOUEK U HOCOBOTO 3€pKaiiblid. Y HEKOTOPHIX TENAT OTMEYald MOo-
HIKEHHE TeMIIepaTypbl KOHEUHOCTEH, a MHOT/Ia M O0IIei TeMIiepaTyphl Teja.

[Ipu KIMHUYECKOM HCCIIeIOBAaHUH y OOJNBHBIX KUBOTHBIX YCTAHOBHIIM TaXHKAPIUIO M MOJIUITHOD,
KOTOpBbIE MOTJIM BO3HHUKHYTH 33 CUET CTPECCOBBIX BO3ACHUCTBHI Ha KMBOTHBIX (HEOOXOOMMOCTH MX
¢ukcupoBats). Tendra, mepen TeM Kak ux 3aUKCUPOBAIH, aKTUBHO JBUTAIHCH, T.C. IPUYUHON yda-
IICHUS IBIXaHUsSI MOTTIa OBITh MOBBINICHHAST (PU3HUECKast HAarpy3Ka.

[pu snexTpokaparorpaduu y TEIAT ¢ JIeTKoW (opMoi 00JIe3HH TOCTOBEPHBIX Pa3iIHuMii B paboTe
cepaua MO CPaBHEHHIO CO 30POBBIMU CBEPCTHMKAMHU HE OBUTO OTMEYEHO. Y HHX YCTaHABIMBAIM Ipa-
BUJILHBIA PUTM CEPIIIIa, YUCIIO CEPACUHBIX COKPAICHUI Kollebanoch B Mpeeniax pe)epeHTHBIX BeJIHINH,
cepre 3aHNMajIo0 HOPMATIbHOE TIOJIOKEHHE (T.€. YTOJI 0 cocTaBisieT oT +30 10 +69 ©), 0TCyTCTBOBAI OIUH
u3 4-X 3MEKTPOKapaUOrpapUIecKuX CHHAPOMOB. Y XHMBOTHBIX C TSDKEJBIM TEUEHHEM a0OMAa30’HTEpUTa
HaOJIOIANCh CIEAYIONINE W3MEHEHHS: TaXUKapAusl, CUHYCOBas apuTMUsl, YMEHBIICHHE BOJbTaXKa 3y0-
II0B, WX TIPUTYIUICHHE, pacileruicHne 3yOra P, criakeHHBIH WM OTpHIATENbHBIN 3yoen T, cHImKeHHe
cermenTa RS-T Hwxke n3omuHuy, pacmmpenue kommekca QRS, Heperymsapuslil putM cepaua. Taxukap-
TS TIPOSIBIISIACh YBEIMYEHUEM YUCTIa CepACUHBIX cokparieHuii ot 70 1o 120 B MUHYTY NpH COXpaHEHUH
MpaBWIBHOTO puTMa. CHHYCOBasi apUTMUS O0YCIIOBJIEHa HEPAaBHOMEPHBIM M HEPETyISIPHBIM 00pa30BaHHU-
€M MMITYJIbCOB B CHHOATPUAIIFHOM Y3JI€, YTO MOXKET OBITh CBSI3aHO C KOJEOAHMSIMU TOHYCA N. vagus FIIH
W3MEHEHHEM KpPOBEHATIOMHEHHs Ceplia BO BpeMsl ApIxaHusl. PacmieruienHslil 3yben P cBunerenscTByer
o runeprpodun neBoro npencepaus. CriaeHHbI WK OTpHIATeNbHBIN 3y0Oer] T, CHIDKeHHE cerMeHTa
RS-T obpazyrorcs Ha DKI' nipy HapyIIreHHH Iporiecca PEermoIpU3aIliy OT UKAp/Ia K SHIOKapIy.

Takum oOpa3oMm, mpu abOMa303HTEPUTAX y TENSAT Pa3BUBACTCS BTOPUYHBIH MHOKApA03, Ha YTO
YKa3bIBaeT TaXWKApVsl, CHHYCOBas apUTMHUS, YMEHBIIICHHE BOJbTaXKa 3yOIOB, MX MPUTYIUICHUE, pac-
meruieHue 3yoma P, crimaskeHHbIH win oTpunatensHeIi 3yoer T, camkenne cermenta RS-T Himke n3o-
JIMHUHY, paciupenue koMmiuiekca QRS, HeperynsapHeIil puT™ cepaua.

[Ipu ynpTpa3ByKOBOM CKaHMPOBAHHH 3OPOBBIX TEJAT OBUIO YCTAHOBIIEHO, YTO CHIUYT IPYLICBHI-
HO# (hopMmBI, pazMepoM 15 cM B auameTpe, ¢ YeTKUMH CTeHKaMU. [10JI0CTh €ro ¢ OJHOPOIHBIM aHIXO0-
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TESHHBIM COJIEP’KUMBIM, HHOPOJIHBIX TeI He 00HapysxeHo. CHUHKTEP ChIUyTa OBajJbHON MM OKPYTJIOH
(hopMBI, CMENIaHHOW YXOT€HHOCTH, PUTMHYHO COKPAIIAFOIITHIACS.

YV GOIBHBIX JKHBOTHBIX CHIUYT YBEJIMUYEH B pa3Mepe, CTCHKH HEpaBHOMEPHO YTONIIEHB. B aHIX0-
TEHHOM COJEPKUMOM TIPHUCYTCTBYIOT THIIO3XOTCHHBIE CTYCTKH Ka3eruHa OKPYTIION (pOpMBI, pazMepoM
ot 0,5 1o 3 cM. Pe3ynmbTaThl yIbTpa3ByKOBOTO HCCIICAOBAHUS ChIUyra y OOJIBHBIX TENAT YKA3BIBAIOT
Ha TO, YTO Yy HUX 00pa3yrTCs CT'YCTKU Ka3eWHa WM COXPAHSAIOTCS paHee 00pa3oBaBIIHMECs, KOTOPHIS
MOTYT OBITH OJTHOHM M3 MIPUYNH HAPYIICHUS CBITYKHOTO TTUIIICBAPCHII.

Y HEKOTOPBIX TENAT, OOTBHBIX a00Ma302HTEPUTOM, TIPH YIBTPA3BYKOBOM HCCIICIOBAHUN OOHAPY-
JKUBAJTH MTOBBIIICHUE YXOTCHHOCTH TICUEHU U €€ YBEIIMYCHNE Ha 1—2 CM 10 CpaBHEHUIO CO 3/I0POBBIMU.
DTO yKa3pIBaeT HA HAMYNE CTPYKTYPHBIX M3MCHCHHUU B OpPTaHe M HE3HAYMTEIIEHON TeraTOMETaIHH.
Hepenko y O0NBHBIX TEIAT OTMEYAIOCH YBEIIMUEHUE B pa3Mepe KEITIHOTO ITy3BIPs, YTO MOXKET YKa3bl-
BaTh HAa HApPYIICHUE OTTOKA JKEIYU U3 HETO.

[Ipu BCKpBITHY TPYITOB TEJAT, OOJNIEBIINX A00Ma303HTEPUTOM, HAOIIOIAIA UCTOIICHHE, 3allaIcCHIC
TJa3HBIX SIOJIOK B OPOHUTHI, aTpOHIO KHUPOBOTO CJIOS IOJKOXKHON KJIETUYATKH U CYXOCTh BHUIUMBIX
CIIM3UCTHIX 000JI0YEK, KaTapalbHOE BOCIAJICHHUE CIU3UCTON O0OJOUYKU CHIYyTa M TOHKOTO KHIIICYHH-
Ka, TUCTpo(pruecKrue U3MEHEHHS IEUCHH, IMOYCK, MPSIO0I0CTh MHUOKApAa, BOCHAIECHHE OPBIKCCUHBIX
TUM(ATHIECKHUX Y3IIOB.

IIpu maGopaTOpHOM HCCIEIOBAHUH KPOBH YCTAHOBJIEHO, YTO y OOJIBHBIX TEIAT KOJIUIECTBO TEMO-
TJIOOWHA, SPUTPOIMTOB U JICHKOIUTOB OBLJIO JOCTOBEPHO BHINIC, YEM Y 3J0POBBIX. DTO MOXKET OBITh
Pe3yNbTaTOM OOJBIIHMX TOTEPh KUAKOCTH Uepe3 JKeIyTOTHO-KUIIECYHBIA TPAKT U Pa3BUTHS IKCUKO3a.
CTaTHCTHYECKH JOCTOBEPHBIX PA3IMYUN MTPH BRIBEICHUN JICHKOTPAMMEI TIOJTYy4YEHO HE OBLIO.

[Ipyn OMOXMMHUYECKOM HCCIIEIOBAHUU CHIBOPOTKH KPOBHU TEISAT, OONBHBIX a0OMa303HTEPUTOM,
YCTaHOBJICHO, 4TO CoJlepkaHue oOriero 6eika 0bu10 BbItie Ha 10 %, yeM y 3J0pOBBIX TEIAT U COCTa-
BUJI0 67,915,81 1/11, 4TO MOKHO OOBSICHUTH PAa3BUBAIONIUMCS IKCUKO30M M OTHOCHUTEIIEHBIM TOBHIIIIE-
HHMEM DTOr0 IT0Ka3aTesl.

Conmepkanrie CpeIHEMOJICKYJISIPHBIX TIENTHIOB B CHIBOPOTKE KPOBH Y 3IOPOBBIX TEIAT OBLIO Ha
yposHe 0,06 en.A/mi., a y 3a0oneBmux cBepcTHHKOB coctaBwiio 0,09. [pu Tshkenom TeueHun OOJIC3HU
COJICpKaHUE CPEIHEMONEKYIPHBIX BellecTB AgocTurano 1,2—1,4 en. A/mi. DTOT nmokazaTeiab N0 MEIUIIH-
CKAM JTAaHHBIM SIBJISICTCSI WHTETPAGHBIM TTOKa3aTeleM Pa3BUBAIOIICHCS SHIOTCHHON WHTOKCHKAITWH, a
TaKKe MMOKa3aTesIeM, XapaKTepH3YIOIUM UHTCHCUBHOCTh KaTaOOIMYECKUX IPOIIECCOB B opraHusme. [lpu
W3yYCHUH COJICP’KaHHMS MOYEBUHBI YCTAHOBJICHO, YTO €€ KOJHMYECTBO y 3/IOPOBBIX TEISAT COCTABUIIO
3,010,522 mmoub/i, a y 60ibHBIX aboMa303HTEpUTOM — 4,410,41 MMOIB/T1. DTO MOXKHO PacCcMaTpPUBATh KaK
OIIMH W3 TOKa3aTeNiell YCUIICHHOrO Karabonmm3Ma OElTKOB, a TakKE Pa3BHBAIOIICHCS ITOYCTHOM HEIOCTa-
TOYHOCTH, CBSI3AHHOW C HAPYIIICHHEM YyBCTBUTECILHOCTH TIOYEK K JICHCTBHIO MOYCBUHEI.

[Ipu onpeneneHun conepkaHusl KpeaTUHHHA B CHIBOPOTKE KPOBH y OOJBHBIX TEINIAT, B HAYaJE 3a-
OoJeBaHMsI, CTATHCTUYCCKH JIOCTOBEPHBIX PA3JIMYMA C aHAIOTMYHBIM TOKa3aTelieM Y 3I0POBBIX
CBEPCTHUKOB HE OOHapyxkeHo. OMHAKO MPH TKEIOM TEUCHHH aOOMa30dHTEpHTa 3TOT ITOKA3aTelhb
UMeJ CTOMKYIO TeHICHINIO K yBenumdeHuto (B 1,5 pasa). [lo maHHBIM TuUTEpaTyphl, MOBBIIICHUE CO-
JIepKaHUS MOYCBUHBI U KPEATHHHUHA B KPOBU PAcCMAaTpPUBAETCs Kak HanOoJiee MHPOPMATHBHEIC TIOKA-
3aTeNId Pa3BUBAIOMICICS TOYETHON HEJOCTATOTHOCTH [5, 6].

IloBbIICHNE YPOBHS KpeaTHHHHA ¥ MOYCBHHBI B CHIBOPOTKE KPOBH TEJIAT, OOTBHBIX a00Ma303HTe-
pUTOM, YKa3bIBaET Ha Pa3BUTHE a30TEMHH, YTO HEOOXOJMMO YYUTHIBATH MPHU Pa3padOTKE TePANCBTH-
YECKUX MEPOIPUITHH.

IIpu ompemeneHUH OTHOIICHUS CPEIHEMOJICKYJSIPHBIX TENTHIOB K 00mMEeMy OCIKY CHIBOPOTKH
KPOBH CTATUCTHYECKHU JIOCTOBEPHBIX Pa3IMUUil HE YCTAHOBIIEHO. DTOT MOKA3aTellb, KaK y 3JI0POBHIX,
TaK u y OOJBHBIX TEJAT, HAXOWICS Ha ypoBHE OT 1,4 o 1,9. [Ipu onpenencHuy OTHOIICHUS MOYCBH-
HBI K 0011IeMy O€JTKY BBISICHHIIM, YTO Y OOJBHBIX TEJIAT Ha SAMHHMITY 00IIero 0eiKa B CBIBOPOTKE KPOBU
MOYEBHHBI coniepskaioch Ha 31 % Ooiblie, 4eM y 3I0POBBIX KUBOTHBIX. DTO €IIe Pa3 MOATBEPKIAET
MHEHHE 00 YCHJICHUH KaTa0OJIMYECKUX MPOIECCOB a30THCTOTO OOMEHA.

ITo pe3ymbraTaM HaIUX HCCICAOBAHMM, aKTHBHOCTh ACAT y OOJIBHBIX TEJSIT TOCTOBEPHO BBIIIES
(0,720,015 mmoms/n), gem y 310poBsIX (0,570,007 MMob/i1). YPOBEHB TOBBIIIICHUS 3TOTO TTOKa3a-
TENs JIOBOJLHO TECHO KOPPEITUPYET C THKECTHIO TCUCHUS 3a00JICBAaHUS M YKa3bIBaC€T HA MOPAKCHUC
TenaToIUTOB. DTO MOJATBEPKIACTCS MOBBIICHHEM O0IIET0 OMIMPYOHHA B CHIBOPOTKE KPOBHU Y 0OITb-
HBIX TEJIAT B 2 pa3a 1o CPaBHEHHUIO CO 3I0POBEIMHU.
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[Ipu u3yyeHUH CoACpaHMs OOIIUX JIUIMKAOB Yy TEJAT MPH aOOMa309HTEPUTE YCTAHOBIICHO CHH-
KEHHUE WX COJCPIKAHUS B CHIBOPOTKE KPOBU OOJIBHBIX TENAT MO OTHOIICHHUIO K 3I0POBBIM Ha 47,4 %
(p<0,01) (cootBercTBeHHO 5,150,474 u 2,71+0,416 1/11), 4YTO MOXKET OBITh CBA3aHO C HAPYLICHHEM
BCaChIBaHMS JIUIIKMIOB B KHIIICUHUKE M (MJIH) TIOTEpel UX ¢ KaJloM, a TaK)Ke ¢ HapylieHHeM o0pa3oBa-
HUSl KOMITIOHCHTOB OOIIMX JIUMUAOB B TeueHU. K CHIKEHHUIO CO/epiKaHUs OOUIUX JUMHIIOB B CHIBO-
POTKE KPOBH MOTJIO TPUBOUTH U CHIDKEHUE AIMIETUTA MTPH 3a00JICBAHUH.

Tabmuna 1 — [Moka3ateau aunuanoro oomena u [1OJI B KpoBH TeaAT, 60JbHBIX A00Ma303HTEPUTOM

Ioka3arens [pyrma renst

3/10pOBBIE 0OJbHBIC
OO01Me MMnuasl, /i 2,71+0,416%* 5,15+0,470
Tpuraunepuapl, MMOJIB/JI 0,150,074 0,08+0,023
OO6umii XosecTepos1, MMOJIb/I 0,94+0,11%* 3,2+0,53
Dochoaunupl, MMOJIB/T 2,34+0,92%** 6,1+1,44
Karanasa (ceIBOpOTOYHAs), MKaT/1 93,3+27,39 57,5+10,68
Karanasa (spurponurapHas), MKaT/n 91,2421,29%* 126,9+8,69
TBK — AIl, MKMOJIB/T 2,3+0,16* 1,7+0,11
JA, en. A/mn 1,2+0,29* 1,0+0,24
JK, en.A/mn 0,4+0,14 0,2+0,05

Hpumevanue. *p<0,05; **p<0,01; ***p<0,001 — M0 OTHOLIEHHUIO K 310POBHIM )KUBOTHBIM.

ConeprkaHue TAKOro KOMIIOHEHTA OOIIUX JIMIHMIOB KaK TPUITIMLICPUIBI Y 3I0POBBIX TEJIAT COCTABIISIIO
0,08+0,023 MMoIB/11, a IPH PA3BUTUH TATOJIOTHH CO CTOPOHBI ChIYyTa M TOHKOTO KUIICYHHUKA 3TOT ITOKA-
3atenb ObUI TOUTH B 2 pasa Beimie u coctaBwi 0,150,074 MMomnb/1. DTO MOXKET CBUACTEIHCTBOBATH O
HapYIICHUH OKUCIICHHS )KUPOB TKAHAMU Y OOJBHBIX KUBOTHBIX. J[MHAMUKa OOIIIEro XoinecTepuHa B ChIBO-
POTKE KPOBH Y TEJIAT ObliIa 00paTHO MPOMOPIIMOHAIbHA W3MEHEHUIO TPUIJIMLICPUIOB. B yacTHOCTH, KOH-
nentparms OX B CBIBOPOTKE KPOBH Y 370POBBIX TENIAT cocTaBmia 3,2+0,53 MMOITB/J, 8 Y OOJIBHBIX — TOb-
ko 0,940,11 MmmMonw/11, uTo B 3,4 paza Hike (Ha 70,6 %; p<0,05).

Conepikanre (HochOIUIUIOB B CHIBOPOTKE KPOBH Y 3I0POBBIX TeIAT cocraBuio 6,1+1,44
MMOJIB/JI, @ y TEJIAT, 0OJbHBIX a00OMa309HTEPUTOM, OKa3aloch Hibke Ha 62,2 % (p<0,01) u cocTaBuio
2,3+0,92 MMonb/11. DTO MOXKET yKa3blBaTh HAa 3HAUNUTENIbHBIE HAPYLICHHUS B IIEYEHH CBSI3aHHBIE C CHH-
TE€30M KOMIIOHCHTOB KJICTOYHBIX MEMOpPaH ¥ JIMIIOMPOTENHOB BBHICOKOH IIOTHOCTH — TPAHCIOPTHBIX
¢dbopM pochomunumoB U TpUrIHIEepUI0B. OpraHu3M PacTyIIUX TEJIAT UCIBITHIBAET BHICOKYIO TIOTPEO-
HOCTPH B JIAaHHBIX METa0OJMUTaX, MOCKOJIbKY B JAHHOM BO3pacTe aKTUBHO MPOTEKAIOT MPOIECCHI aIall-
Tallid K HOBBIM YCJIOBUSIM JKHM3HH, POCTa W Pa3BuTHs. [Ipw pa3BUTHM KENyAOYHO-KHUIIICYHBIX pac-
CTPOMCTB, KaK YKa3bIBAJIOCH PaHEE, HAPACTAIOT SABJICHHS MHTOKCHKAITAH, IIUTOIN3a U alao3a. JT0 B
3HAYUTETHLHON CTENEHU NIe30PTaHu3yeT METa0OIN3M B IIEUEHHU, YTO B KOHEYHOM HMTOTE BBEIpAKAETCS B
3aJIepIKKE POCTa U PA3BUTHS dKUBOTHBIX, a IIPH TAKEIBIX (OPMaxX NATONIOTHU — JIETATHLHBIM UCXOJIOM.

VY TenAT MpU Pa3BUTHUU OCTPHIX XKEJYIOUHO-KHMIICUYHBIX 3a00JI¢BaHUi HAOII0AACTCS TCHACHIUS K
YCHJICHHIO TIPOIECCOB MEPOKCHIHOTO OKucIeHus aunumaoB (I1OJI), 9To mposBIsiIoCh YBEIUICHHEM
COJIepKaHUs KaK MEePBUYHBIX, TAK U BTOPUYHBIX MPOIYKTOB CBOOOTHOPAUKAILHOTO OKUCICHUS. Tak,
y OOJILHBIX TEJST COJCPKAHUE KOHEUHBIX MPOAYKTOB MEPOKCHUIHOTO OKUCICHUS JHITUIOB, TAKUX KaK
TBK-akTBHBIE TPOAYKTHI, YBEIUIWIOCH Ha 36 % (p<0,05) u cocraBmio 2,3+0,16 MKMoOIIB/1I, B TO
BpeMs KaK y 3JJOPOBBIX TEJST 3TOT MOKa3aTenb OblT Ha ypoBHE 1,7+0,11 MKMOmB/11.

[Tpu aboMa303HTEPUTE Y TEIAT YBEIMYUIOCH COJICPIKAHUE HE TOIBKO KOHEUHBIX MPOJYKTOB YCH-
nerHoro I1OJI, Ho ¥ IPOMEKYTOYHBIX METAa0ONMHUTOB. Tak, YpOBEHb JUCHOBBIX KOHBIOTATOB y OOJIb-
HBIX TeaAT cocTaBwi 1,2+0,29 en.A/mi, a y 300pOBBIX — 3TOT IOKaszaTeiab Obl Ha 11 % Hmke
(1,0+0,24 en.A/mit). [InCHOBBIX KETOHOB B CHIBOPOTKE KPOBHU OOJIBHBIX TEIAT OKa3ayioch Ha 85,71 %
0osbie, uyto coctaBmiio 0,4+0,14 ex. A/mn, npotus 0,2+0,05 ex.A/mn y 3popoBsix. OnHaKO Mpu cra-
TUCTHYECKOH 00paboTKe HU(GPOBOr0 MaTepHaja MbI MOJTYYHIH ITOCTATOUYHO OOJIBIIOE CTaHIAPTHOE
OTKIJIOHCHHE OT CPEIHHMX BEIUYWH MO TPYIIE OOTBHBIX JKMBOTHBIX. DTO OOBSCHSICTCS TEM, YTO IMPH
MOBBIIIICHUH TSHKECTH 3a00JIeBaHus Bo3pacTaroT u nporecch [10J1.

[Ipu M3ydeHnN aKTHBHOCTH KOMITOHCHTA aHTHOKCHIAHTHOM 3aIIUThI — KaTajga3bl Mbl YCTAHOBHIIH,
YTO M3MECHEHUS 3TOTO MOKA3aTeNs B CHIBOPOTKE KPOBH M B IPUTPOIMTAX UMEH Pa3HOHATPABICHHBIC
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TEHIICHITUH. B 9acTHOCTH, aKTUBHOCThH CHIBOPOTOYHOM KaTajasbl Y 3/IOPOBBIX TEIAT ObLTa Ha ypOBHE
57,5+10,68 Mkat/n, a mpu 3a0o0JieBaHUM MOBhICHIAch HA 63 % u coctaBmia 93,3+27,39 mkat/m. O10
MO>XHO paccMaTpHuBaTh KaK KOMIICHCATOPHBIN IPOIIECC, HAMPABICHHBIM HA WHAKTUBAIMIO AKTHBHBIX
(hopM OKCcHreHa B IJIa3Me€ KPOBH, KOTOpbIe HHUIMHPYIOT mporecchl T10JI. Tlpu aHann3e akTUBHOCTH
SPUTPOLUTAPHON KaTana3bl OBUIO YCTAaHOBICHO, YTO Y 3JIOPOBBIX TENST ITOT MOKA3aTelh COCTABHII
126,948,69 Mkat/n, a npu 3a0oneBaHuu cHU3WICS Ha 28,5 % u coctaBun 91,2+21,29 mkat/n. Takas
JUHAMHKA SPUTPOLIMTAPHON KaTaja3bl CBUACTEIBCTBYET 00 €€ MOBBIIICHHOM PacXOJ0BaHUH, KaK OJI-
HOTO U3 (PEPMEHTOB IPOTHBOACHCTBYIOIIETO OKUCIUTEIIBHOMY CTPECCY.

BriBoabl. [Ipu aboma3osHTepUTaX y TEISAT OTMEUACTCS Pa3BUTHE SHAOTCHHOW MHTOKCHUKAIMH U
MTOJIMOPTAHHOH IMOYEHHO-TICUCHOYHON HEAOCTATOYHOCTH, KOTOPHIE HEOOXOAMMO YUHUTHIBATEH TIPH TIPO-
BEJICHUHY JCTOKCUKAITMOHHON TEPATTHH.
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Engoroxcuko3 3a a00Ma30€HTEPUTIB y TeJsT

A. A. Bbeako, A. A. Mauunosuy, B. II. Bapaun, M. B. Boromosabuesa, B. I. I'onoBaxa, O. B. Ilinnyousik, H. B. Bos-
KOTpY0

BcranoBneHo 0co6aMBOCTI KIIIHIKO-TeMaTOJIOTIYHOTO MPOSIBY €HIOTeHHOI iHTOKCHKAIil y 20 KIIHIYHO 3X0pPOBHX 1 XBO-
pux tensr. ['octpuii mepedir aboMa30eHTepUTy PeecTpyBaly y TeAT BikoM Bix 30 AHIB, SK NPaBUIIO, Y THX, IO HEPEXBOPLIN
Ha Aucriernciio. BiH cynpoBo/pKyBaBcst MOPYIICHHSIM IIPOLIECIB TPABJICHHS Ta IHTOKCHKALIIEIO OpraHi3My.

BcraHOBIIGHO OCHOBHI O3HAaKH abOMa30CHTEPHUTY: CyXiCTh HOCOBOTO J3€pKaya, 3HIWKCHHs a0o BiJICYTHICTH amleTHTy,
iHOAi cyO(eOpuIbHa TMXOMAaHKa, IiJBHIIEHA KUIBKICTh 116 HOPMaJIbHUX 38 KOHCUCTEHILIEI0 (eKaiii, MOCUIICHHS epHCTab-
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TUYHHX [IyMiB KHIIEYHHUKY, OOJIIOUICTE YepeBa IiJ] Jac Manbmarii. 3a XpoOHIYHOTO Nepebiry BCTAaHOBIIEHO CXYAHEHHS XBOPUX
TEJIAT 1, HepiKo, aTpodio CTErHOBOI IPYNH M'sI3iB, CIIOTBOPEHHS alleTUTY.

Enexrpoxapaiorpadieio BCTaHOBICHI Taxikap/is, CHHYCOBa apUTMis, 3MEHIICHHS BOJBbTAXY 3YOIB, iX MPUTYIICHHS,
posiuerienus 3yous P, 3rimamkends abo HeratuBHuid 3yOeup T, 3HmkeHHs cermeHTa RS-T Hipkue i30miHil, po3UIMpeHHs
komiiekey QRS, HeperynsapHuii puT™ cepis, O3HaKd BTOPHHHOTO MiOKapZ03y.

VY IbTpa3ByKOBHM CKaHYBAaHHSM BCTAHOBJICHO 301IBIICHHS B PO3MIpi CHUyTra, CTIHKH HOro HEpiBHOMIPHO MOTOBIICHI, Y
AQHEXOTeHHOMY BMiCTHMOMY — HasIBHICTh TIMOEXOT€HHUX 3TYCTKIB Ka3eiHy OKpyYIiIoi popMH, HiIBHIIEHHS €XOT€HHOCTI Iedi-
HKH, 301JIbIICHHS B PO3Mipi ’KOBYHOTO MiXypa.

JlaGopaTopHe DOCHiKEHHS KPOBi MOKA3aJ0 BUCOKY KUIBKICTh TeMOTIO0iHy, epUTPOLMTIB 1 JSHKOLKTIB, 3arajJbHOro Oi-
JIKa, BMICTY CEpeAHbOMOJICKYJIIPHUX MENTH/IB, CEYOBUHH, KPEATHHIHY, MiBUILCHHSA aKTUBHOCTI ACAT, nmocuseHHs npoue-
ciB nepokcuaHoro okucHenHst dimiais (ITOJI).

KurouoBi ciioBa: Tensita, KpoB, €HIOT€HHA IHTOKCHKALLisl, a00Ma30E€HTEPHT.

Endogenous intoxication in calves with abomazoenteritis

A. Belko, A. Matsinovich, V. Baran, M. Bahamoltsava, V. Golovakcha, O. Piddubnyak, N. Vovkotrub

Analysis of the literature confirms that the basic mechanisms of the development of endotoxemia is the prevalence of
catabolic over anabolic processes, which leads to the accumulation of the intermediate and the increased concentrations of the
toxic end-products of normal metabolism; decompensation humoral regulatory systems with the accumulation of toxic con-
centrations of effector components — a number of enzymes, kinins and other vasoactive peptides, biologically active protein
degradation products, prostaglandins, aphylatoxin, inflammatory mediators, etc.

Endotoxemia should be seen as a change in the regulation of metabolism, or the body's metabolic response to any ag-
gressive factor. Some authors include in the different concept.

In accordance with the terminology in Russian exogenous intoxication caused by xenobiotics, commonly referred to as
poisoning and endogenous intoxication associated with the accumulation of toxic substances in the body's own metabolism
(autointoxication).

At the heart of the development of gastrointestinal disorders of any origin is adopted indigestion feed, change the im-
mune defense of the organism and dysbiosis development.

The appearance of pathological processes in any form enteritis can occur in different ways, but its development is made
up of major events, where each factor is a logical consequence previous and the beginning of the next.

The action of various etiological factors on calf body going through neural pathways to the hypothalamus. The hypothalamus is
involved in the regulation of the digestive, excretory functions, cardiovascular, respiratory, endocrine systems, maintaining a certain
level of all types of metabolism. In young animals the motility of the stomach and intestines is regulated only by the stimulating
effect of the vagus nerve. Activities of the autonomic nervous system is controlled by a high content of catecholamines. They in-
crease the tone of the smooth muscle and thereby cause increased peristalsis and the occurrence of diarrhea.

Glycocalyx abomasum mucosa has a high viscosity, and separating properties against different molecular weight, me-
chanical performs a protective function and can inhibit the rate of diffusion of substances passing through this layer.

The initial link of diarrhea is a violation of the proteolysis of the protein components of colostrum, the lack of lactose
hydrolysis and partial curdling of colostrum and milk in the stomach on a background of morphofunctional immaturity, re-
duced natural resistance and immune reactivity. Increased microbial fermentation in the stomach and intestines contributes to
increased production and accumulation of toxic products, enhance peristalsis and weakened barrier function and antitoxic
digestive organs, primarily the liver.

There comes a general intoxication, impaired metabolism, acid-base balance, developing intestinal dysbiosis. The result
of the action of toxins on the body of the animal is the development of dystrophy, cardiovascular disease, poor circulation,
venous stasis development, central nervous system depression functions.

High permeability of the intestinal wall of calves in early postnatal ontogenesis, as well as other anatomical and physio-
logical features (open ductus venosus, frequent late overgrowth foramen ovale), a limited functional capacity of the liver
create preconditions for the rapid development of the whole organism toxicity.

The features of clinical and hematological manifestations of endogenous intoxication in 20 clinically healthy and sick calves.

Acute abomasoenteritis recorded for calves aged from 30 days of age, tend to recover from dyspepsia and was accompa-
nied by a violation of the digestive processes and the intoxication of the organism. The basic features of abomasoenteritis:
dry nasal mirror, the reduction or lack of appetite, and sometimes low-grade fever, increased the number of more normal for
fecal consistency, increased peristaltic intestinal noises, pain on palpation of the abdomen.

During the chronic sick calves determined emaciation and often atrophy of the thigh muscle groups, a perversion of appetite.

Electrocardiography installed tachycardia, sinus arrhythmia, reducing the voltage of the teeth, their dullness, splitting of
the P wave, smoothed or negative T-wave, decrease in RS-T segment below the contour lines, the expansion of the QRS
complex, irregular heart rhythm, signs of secondary myocardosis.

An ultrasound scan found an increase in the amount of rennet; the walls unevenly thickened, in the presence in hy-
poechoic content of rounded casein clots, increasing echogenicity of the liver, an increase in the amount of the gallbladder.

In laboratory blood tests showed a high amount of hemoglobin, red blood cells and white blood cells, total protein con-
tent of middle molecules, urea, kreatinine, increased ASAT activity, increased lipid peroxidation (LPO).

In the study of the activity of such a component of antioxidant protection as the enzyme catalase, we found that changes
in this index in the serum and in red blood cells is mixed trends.

In severe cases the content of middle agents reached 1.2-1.4 ed.A / ml, which is an integral indicator of developing en-
dogenous intoxication and intensity of catabolic processes in the body.

In conclusion, we can conclude that calves abomazoenteritis marked the development of endogenous intoxication and
multiple organ renal hepatic failure, which must be considered during the detoxification therapy.

Key words: calves, blood, endotoxicosis, endogenous intoxication, abomazoenterit.

Haoitiwna 16.05.2016 p.
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Hayionanvnuii ynisepcumem b6iopecypcis i npupoookopucmysauts Yxpainu

KOPTUKAJIbHI MEXAHI3MMU PEI'YJIALIL BMICTY HIUHKY
B OPI'AHI3MI KOPIB

HaBeneHo pe3ynbTaTi TOCIHiKEHHS BIUIMBY THUITIB BUIOi HEPBOBOI MISUIBHOCTI Ha peryisiito BMicTy [{uHKy B opramis-
Mi kopiB. Beranosneno, naiiBumuii Bmict [{unky OyB y cuposarmi kposi TBapuH CBP tumy BHJI — 3,28+0,14 mr/n. Takox
BIJIMiYCHO JIOCTOBIPHY PI3HUINIO 3a UM napamerpoMm Mik npexactaBaukamu CBP ta CH, C tuny BH/I. 30kpema, y TBapux
CBP tuny BH/I Bmict L{unky OyB Buiie BiamnoBinHo Ha 14 Ta 26 % mnopiBHAHO i3 nokasHukamu TBapuH CBI ta CH tumy
BH/I. ¥V tBapun cnabkoro tury BH/I BcranoBneno Haiinwkumii BmicT Llunky B cupoarii kposi — 2,14+0,04 mr/i, mo Ha 25
Ta 12 % umxue Bixg nokasHukis TBapuH CBI ra CH tumy BH/L.

Kurouogi ciioBa: Buiia HepBOBa JisUIbHICTh, BeJIKa porata Xyno6a, L{uHk, cupoBaTka KpoBi.

IocTanoBKka mpodsemMu. Y mpoleci KUTTSA OpraHi3M 3a3Ha€ Pi3HOMAHITHOTO BIUIMBY JOBKiJLISA,
110 BIUTMBA€E HAa (QYHKIIIOHYBaHHS HEPBOBOT CUCTEMHU.

Haykosmi mig kepisautiteoM LII. [TapioBa HakommInIK 3HAYHY KiUTBKICTh TAHUX IIOA0 MOYKIIHBO-
CT1 TpEeHYBaHHSI BIIaCTHBOCTEH HEPBOBUX IPOLECIB, i HA Wil OCHOBI BUCHI AIMIINM BUCHOBKY, IO OC-
TaTO4HA a00 HasBHA HEPBOBA JiSUIbHICTH CKIAJAETHCS 3 TEHETUYHO 3yMOBJICHHX XapaKTEPUCTUK HEP-
BOBOI CHCTEMH 1 3MiH, 110 BUHUKJIH I JII€10 30BHINTHBOTO cepenoBuma [1]. BiaminHOCTI B peakitii
TBAapWH Ha 3MiHM HAaBKOJIMIIHBOT'O CEPEIOBHIIA Ta IIBHIKICTh aJaNlTalii 10 HUX MOSICHIOETHCS Biac-
TUBOCTSIMH 1X HEPBOBOI CUCTEMH — THUIIOM BHUIIIOT HEPBOBOI AiSUTBHOCTI. 3TiJHO i3 CyYaCHUMH ySBJICH-
HsMH, [{UHK B opraHi3Mi 3HAYHOIO MipOIO Pealli3y€e€ThCs Yepe3 yJacTh y CHHTE31 Ta cTabimizariii HyKiie-
THOBUX KHCIIOT 1 OLJIKIB, IpoOIecax SHePreTHYHOro oOMiHy, mpomideparlii Ta udepeHIIFOBaHHS KITi-
THUH, MATPUMAaHHI aHTHOKCUIAHTHOTO cTaTycy [2]. Pe3ynpTaTn YncieHHuX IOCTiDKEHb CBiIYaTh Ipo Te,
mo [{uHak HeoOXiTHUH IS MATPUMAHHS IUTICHOCTI KIIITHH, 30€peKEHHS IHTETPAIbHOI CTPYKTYPH Ta
(dyHKIIT TXHIX MeMOpaH, BiH BiJirpa€ 3aXMCHY POJIb 32 YMOB BIUIMBY Ha OPraHi3M Pi3HOMaHITHHX
MATOTCHHUX YHHHUKIB. AKTyaJIbHUM HaIpsSMOM HayKOBUX JIOCIIPKEHb € BUBYCHHS BIUIMBY THUIIOJIOT-
yHux ocobnuBocteid BH/I Ha perymsiuiro BMicTy LlnHKy B opranizmi KopiB.

AHaJti3 ocTaHHiX aocaimkensb i mydaikaniii. /1o opranismy monuau 1 TBapuH LIMHK HAaIXOIUTS,
371e01IBIIOTO, Yepe3 TPAaBHUH TPAKT — 3 MPOAYKTAMH XapuyBaHHS Ta KOPMOM. Y TpOLEeCi TpaBICHHS
e eleMEeHT BUBUIBHAETHCA 3 KOpMY Yy (hopMi KaTiOHIB, SIKi MOXKYTbH 3B SI3yBaTHCS 3 €HIOTCHHUMH
JraHaaMu i TPaHCTIOPTYBATUCH JI0 CHTEPOITUTIB IBAHAMIATHIIANOI i TOHKOI Kummok [3]. I3 eHTepormrin
IIuHK TTOTpAarIse B KPOB 1 d4epe3 BOPITHY BEHY HAIXOIUTH 10 TICYiHKH, a ITOTIM y CUCTEMHHUIN KPOBOO-
0ir Ta MepeHOCUTHCS JIO IHIIMX OPTaHiB 1 TKAaHUH. Y TUIa3Mi KpoBi, A¢ [IMHK 3B’ a3aHUl, IEPEBaXKHO, 3
ansO0yMinamu, BusBIsIeThes Jmmie 0,1 % Bij 3araabHOTO BMICTY IIBOTO MIKPOEJIEMEHTa B OpTaHi3Mi
[4]. I1# gacTka [{IHHKY BUKOPHUCTOBYETHCS IS MBUIKOTO 3a0e3MeueHHs MOTpeOd TKaHWH. 3HAYHA KiTh-
KicThb €HIOTeHHOro [{MHKY HagXOIUTh Y MPOCBIT TOHKOI KHIIKH HUIIXOM HOCTIPaHIialbHOTO BUI-
JICHHS 3 TMiJNUTYHKOBOI 3aJI03H 1 MiAJsrae MoBTOPHOMY BCMOKTYBaHHIO B KpoB. IIpouec peabcopOuii
3abe3mnedye HaaxomkeHHs LImHKy, HeoOX1IHOTO TS MATPUMAaHHS roMeocTasy L[nHKyY B KIITHHAX, IO
Ma€ Ba)KJIMBE 3HAUCHHS B PETYIIOBAaHHI OajlaHCy IIHOTO MiKpoeneMeHTa [5]. Y HayKoBHX JKepermax
HasiBHA BEJIMKA KiJIBKICTH pOOIT, MPUCBSYCHNUX aHali3y QizionoriuHoi poni LluHKY B oprasi3mi JIroau-
HU 1 TBapuH [6]. Sk Bimomo, [lumHK Oepe ydacTh y 6araTh0X MOJEKYJSIPHUX BHYTPIIIHbOKIIITHHHUX
mpolecax 1 XapakTepU3yeThCsl PEryISTOPHUM BILIMBOM Ha mpodidepariro, gudepeHiianiio Ta QyHK-
iOHANBHY aKTHBHICTh Pi3HUX TUMIB KmiTHH. Lle 3ymoBmoe 1 disionoriuni epexTn MikpoeneMenTa, a
came: BIUIMB Ha MPOLIECH POCTY 1 PO3BUTKY OpraHi3My, pyHKIIOHYBaHHs iMyHHOI, HEpPBOBOi, cTaTeBOI
Ta IHMUX cucTeM [7]. 30kpeMa, iCHyeE 3alIeKHICTh MK 00MiHOM [{MHKY B OpraHi3Mi Ta CTaHOM CepIie-
BO-CYIMHHOI 1 AuxansHOi cucteM [8]. Lleit MikpoeneMeHT HeoOXimHu A penpoayKTHBHOI (yHKLII,
(yHKLIIOHYBaHHS IIKIpH Ta CIM30BHUX OOOJIOHOK, KiCTKOBOI TKAHWHH, 30pOBOTO Ta CMAaKOBOTO aHAIi-
3aTOpiB, OPraHiB TPABJICHHS 1 MM ANUIYHKOBOI 35103 [7]. [luHK Bimirpae 3aXucHY pojib 32 YMOB BILUTUBY

© Kypenxo O. B., Kapnoscbknii B. 1., Kpapuenko-/losra IO. B., Cuciok 0. A., 2016.
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Ha OpPTaHi3M pi3HOMAaHITHHX MMaTOTCHHUX YUHHHUKIB. BimoMo, o 3MeHmeHds BMicTy LluHKY B 1a3mi
KpPOBI YacCTO BUSIBISIETHCS TiJI Yac TOCTPUX a00 XPOHIYHHMX 3aXBOPIOBaHb, a TAKOX Y BIAMOBiAL HA
CTpeC, SKUH PO3BUBAETHCS BHACTIAOK (hi3MIHOTO HaBaHTAKCHHS ab0 Tij] BIUTMBOM EKCTPEMaIbHUX
30BHINHIX YMHHWKIB [6]. [IpoTe, B miTepaTypi BiACYTHI AaHi IIOJO BIUIMBY THIIIB BHIIOI HEPBOBOI
TiSUTIHOCTI Ha PETyJIsLiio BMIiCTY Zn.

Mera pocaigseHb — JOCTITUTH BIUIMB TUIY BUIIOI HEPBOBOI AiSUTBHOCTI Ha PETYJISLII0 BMICTY
[luHKy B OpraHi3Mi KOpiB.

Marepiaj i MeToauka gociainkenb. Jlocmian nmpoommmm Ha 6a3i IICIT «Komoc» cmT Bopomsiaka
KuiBchkoi 001acTi Ha KIIHIYHO 370POBUX KOPOBaX YKPaiHCHKOI YOpHO-psA00i mopoau 2—-3-i makrarii.
YMOBY yTpUMaHHS, BUKOPUCTAHHS, PaIlioH Ta KPAaTHICTh TOMIBII ISl BCIX TBapWH OyJIA OTHAKOBHMH.
Tunu BH/I Bu3Ha4amu 3a METOAMKOIO XapuoBuX yMoBHHX peduiekci I'.B. [Tapmryrina ta T.B. Inosi-
ToBOI [9] y Momudikauii xkapenpu ¢izionorii, matodizionorii Ta imynosnorii TBapud HYBill Ykpainu,
CYTh SIKOI TIOJISITa€ B OIIHIII PYXOBOI pPeakilii TBAPWHU 10 MICI MiAKPILUICHHS KOPMOM, IIIBHKOCTI
BHPOOJICHHS Ta TIEpepOOKN YMOBHOT'O PyXOBO-XapdoBOT0 pedIiekcy, CTyIeHsI OpieHTyBaIbHOI peaKilii
Ta 30BHIIIHBbOrO TransMmyBaHHs [10]. [IposiB peakmii TBapvH OLIHIOBAaJ M B YMOBHUX OAWHHIAX (Y.0.)
Bix 1 10 4. Ha oCHOBI IpOBEIEHUX JTOCIIPKEHb YMOBHO-PEIICKTOPHOI JisUTBHOCTI OyII0 C(hOPMOBAHO
4 nocmigHi TPYIX TBApHH 110 5 HAHTUIOBIIINX MpeACTaBHUKIB Bu3HaueHux tumis BH/I: I rpyma — cu-
npHAN BpiBHOBakeHWM pyxnuBuid Tum (CBP), II rpyma — cuibHHN BpiBHOB)KCHHM 1HEPTHHHA THIT
(CBI), II rpyna — cunphuii HeppiBHOBakenuid tur (CH), IV rpyna — cnadkuii Tun (C). Marepianom
JUTSL TOCITIJKEHBb Oyiia KpoB KOopiB. BH3HadeHHS BMICTY Zn MPOBOJMIN METOJIOM aTOMHO-€MiCIHHOT
CIIEKTPOMETPIi 3 IHIYKTHBHO-3B’A3aHOI0 TIa3MOI0. Pe3ynmbTaTi HOCHiKeHb 00poOIsIn 3TiMHo i3 3a-
raJlbHOBU3HAHUMU METO/IaMU CTATUCTUKU 3 BUKOPUCTAHHSAM KOMIT I0TepHUX nporpaM Microsoft Exel.

OcHOBHI pe3yIbTaTH AOCTiKeHHsA. BioMo, 0 y HAYKOBUX JKepenax 3yCTPIiYaeThCsl BEIHKA
KUIBKICTh POOIT, MPUCBIYCHUX aHai3y (i3ionoriuHoi posi LIuHKY B opraHi3Mi JIOAMHU 1 TBapHH.
Sk Bimomo, Lk Oepe yyacTb y 6araTb0X MOJIEKYJIAPHUX BHYTPILIHBOKIITUHHUX TIPOIIEcax i Xxapakre-
PHU3YETBCS PErYISTOPHUM BIUTUBOM Ha Ipoiidepanito, nudepeHmianiro ta GpyHKIiOHATbHY aKTHBHICTD
pizHux tumiB KaiTHH. L{e 3yMoBiIroe i (izionoriuni ehekTd MIKpoeIeMeHTa, a caMe: BIUIMB Ha MPOLECH
POCTY 1 PO3BUTKY OpraHiaMy, (GyHKIIIOHYBaHHS IMyHHOI, HEPBOBOI, CTATEBOI Ta IHIIIMX CUCTEM.

Tabmuns 1 — [Moka3HUKH cHIH, BPIBHOBAKEHOCTi Ta PyXJIMBOCTI KOPKOBHX npomueciB y kopiB (M+m), (n=5)

Tun BUIIOT HEPBOBOT BracTHBOCTI KOPKOBHX MPOIIECIB, Y.O.
JisUTBHOCTI cuia BPIBHOB)KCHICTh PYXJIMBICTh
CBP 3,0+0,0 2,8+0,18 2,8+0,18
CBI 2,6+0,23 2,6+0,28 1,0+0,0%*
CH 2,440,28 1,240,18 1,640,42
C 1,0+0%* 1,240,18 1,240,18

Mpumitka: *p<0,05; ** p<0,001 nopisasHO 3 TBaprHamu CBP tumy BH/I.

3okpema, iCHY€E 3aJeKHICTh MibK 0OMiHOM [IMHKY B Oprafi3Mi Ta CTaHOM CEPIIEBO-CYAMHHOI 1 TH-
XanbHOI cucteM. LIMHK BXOAWTH 10 CKiIady KapOOoaHTiApa3y Ta iHIINX IUXaTbHUX (EPMEHTIB.

VY poborax LII. IlaBnoBa MOBIMOMIISIETECS, IO OCHOBHUMH BIIACTHBOCTSIMH HEPBOBHX TIPOIIECIB €
iX cuia, BpIBHOBaXKEHICTh 30y/KCHHS 1 ranbMyBaHHsS Ta pyximBictb [11]. Pesynaprat mocmimxeHb
YMOBHO-Pe(IEKTOPHOI AiSTILHOCTI y KOPiB HaBelleHi B Ta0nui 1.

30kpemMa, IJisi TBApUH CHIIBHOTO BPiBHOB2XCHOT'O THITYy BHILNOi HEPBOBOI AiSUTBHOCTI XapaKTEpHi
HaWBHIII TTOKa3HUKA OCHOBHHMX BJIACTUBOCTEH KOPKOBHX IPOIECIB. Y HAMHX JOCTIIKCHHSAX iX CHIIa
cranoBuia 3,0 y.o., BpiBHOBa)KEHICTh — 2,8 y.0. Ta pyXJHBicTh — 2,8 y.0.

VY TBapHH CHIIBHOTO BPiBHOB2)KEHOT'O iHEPTHOTO TUITY BUIOI HEPBOBOI isSUIBHOCTI CHJIa HEPBOBUX
nporieciB Oyia Hwk4oio Ha 14,0 %, BpiBHOBaXkeHICTh — Ha 7,0 % Ta pyxmmBicTh — Ha 64,0 % mOpiBHSA-
HO 3 TBapUHAMU CHUJIBHOTO BPIBHOBa)KEHOI'O PYXJIUBOI'O THUITY. Y KOPIB CHJIBHOI'O HEBPIBHOBa)KEHOI'O
TUIy BUILOI HEPBOBOI MisUIBHOCTI CHJla HEPBOBUX IporeciB Oyna Ha 20,0 % HMXKUYO0I0, HIXK Y KOPIB CH-
JIEHOTO BPiBHOBXKEHOTO PYXJIMBOTO THUITY, Ta HIXKTOI0 Ha 7,0 % CTOCOBHO KOPiB CHIILHOTO BPiBHOBA-
JKEHOTO 1HEPTHOrO THUITy. {751 KOpiB i3 c1aOKUM THUITOM BHUIIOI HEPBOBOI JiSUTBHOCTI Oy XapakTep-
HUMH HalHWK4i 3HAUYCHHS OCHOBHHUX BJACTUBOCTEH KOPKOBHX MPOLECIB: CHJA, BPiBHOBaXKEHICTH 1
PYXJUBICTD OiTbIle HIX Y 3 pa3u Oyau HUOKYMMHU TOPiBHSHO 3 kKopoBamu CBP tumy (p<0,01).
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3rigHO 3 METOIO HAIITMX EKCIIEPHMEHTIB, OYII0 BH3HAYEHO BMICT LIMHKY B KpOBI KOPIB TOCTITHUX TPYIL.
3a pe3ynbTraTaMy IMX JOCHIIKEHb BCTAHOBJICHO, 0 HaWBHIIMI BMicT LIMHKY B cpOBaTLi KpOBI TBapuH
CHJILHOTO BPIBHOBa)KCHOTO THITY BHITIOI HEPBOBOI AISIIFHOCTI cTaHOBUB 3,28+0,14 mr/n. BogHodac BUsB-
JIEHO JTOCTOBIPHY PI3HHUINIO 32 BMicTOM L[MHKY MK TBapHHAME CHIIBHOTO BPIBHOBKEHOTO TUITY Ta CHIIb-
HOTO HEBPiBHOBa)keHOro 1 ciadkoro tumiB BHJI. 3okpema, y TBapuH CHIIBHOTO BPiBHOBaXEHOTO THUILY
BH/I Bmict [{uaky OyB BHIE BiamoBigHO Ha 14 Ta 26 % MOPIBHSHO i3 MOKa3HUKAMH TBAPHH CHJIBHOTO
BPIBHOB)KEHOTO iHEPTHOTO THUITY Ta CHJILHOTO HEeBpiBHOBaXkeHOTO THITy BH/I (puc. 1).

3'2 | i 2,84
2,43

2,5 2,14

5 |
1,5

14
05

.

cBP cBl CH C

Puc. 1. Bmict IIlMHKY B cHpOBaTLi KPOBi KOPIB Pi3HUX THIIB BHINOI HEPBOBOI AifJILHOCTI.

VY TtBapuH cinadbkoro triny BHJI BcTaHOBIEHO HaWHIKYWH BMICT LIMHKY B CHpOBATIIi KPOBI, SKHit
cranoBuB 2,14+0,04 mr/n, mro Ha 25 Tta 12 % Hwk4de Bix mokasuukiB TBapuH CBI Ta CH tammy BH/I.

TakuM yMHOM, HaBHIIMH piBeHb LIMHKY B CHPOBATIi KPOBi BiIMIYa€TbCsl Y KOPIB, SIKi MArOTh CH-
JTHEHUAN BPIBHOBAKECHUH THII BHINOI HEPBOBOI JiSUTFHOCTI, a HAMHIKYNN — Y TIPEJCTAaBHUKIB CIIA0KOTO
tuny. Takox Oyio BUSIBICHO, IO [IeH MOKAa3HUK Y TBAPWUH BPIBHOBAXKCHHUX THUIIIB € BUIIIMM HIXK Y HEB-
PiBHOBa)XKEHUX.

BucnoBku. 1. BcraHoBineHa HaMU Pi3HMIISI KOPKOBHUX IMPOIIECIB TO3BOJISE MPUITYCTUTH 1X BIUIMB
Ha 0OMiH MiKpOEJIeMEHTIB B OpTaHi3Mi TBapHH i, 30kpeMa LluHky.

2. Bumict LluHKy B cupoBatLi KpOBi KOPIiB 3aJICKUTH Bifl THUIIOJIOTIYHMX OCOOIMBOCTEH BUILOI HEp-
BOBOI MIsUTEHOCTI. BCTaHOBIEHO 3B’ 30K MiXK BMicTOM LIMHKY B CHpOBaTIli KPOBi Ta TPHOMa OCHOBHU-
MU XapaKTepUCTUKAMHU KOPKOBUX HPOLECIB.
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KoprukajibHble MeXaHU3MBI peryasinuu cogep:xanus Ilunka B opranuzme Kopos

E. B. Kypenko, B. . Kapnosckuii, 10. B. KpaBuenko-oBra, 0. A. Cuciox

[IpuBeneHs! pe3yIbTaThl UCCIIEIOBAHMS BIUSHUS TUIIOB BBICIICH HEPBHOM AESITEIBHOCTH HA PEryIsLuUIO conepkanns Linnka B
OpraHM3Me KOpOB. YCTaHOBJICHO, YTO BbICOKOEe cojnepkanue [{uHka ObLio B ChIBOpOTKE KpoBH kHMBOTHHIX CBP Tmma BH/I —
3,28+0,14 mr/n. Tarke oTMedeHa JOCTOBEpHAS Pa3HUIIA 110 JaHHOMY Iapamerpy mexay npeacrasureaavu CYII u CH, C tumna
BH/I. B yactroctn, y s)uBoTHBIX CBP Tia BH/] coneprxanue [{uHka ObU10 BBIIIE COOTBETCTBEHHO Ha 14 1 26 % 1O CpaBHEHUIO C
nokazarersivu kuBoTHRIX CYU n CH tuma BH/I. YV xuBoTHBIX cmaboro tuma BH/I ycranopieno Huskoe coneprxanue LluHka B
ChIBOpOTKE KpoBU — 2,14+0,04 mr/n, uto Ha 25 u 12 % nmxe nokazareneii >kuBotHeix CYU u CH Trna BH/I.

KnroueBble coBa: BbICIIas HEPBHAS ASSTENBHOCTD, KPYIHBIH poratslil ckoT, LIMHK, CBIBOPOTKA KPOBH.

Cortical mechanism of Zink regulation in the organism of cows

O. Zhurenko, V. Karpovskyi, Y. Kravchenko-Dovha, Y. Sysiuk

Zink is supplied to the organism of human and animal through the digestive tract mainly with foodstuff and forage.
In the blood plasma, where Zink is predominantly tied to albumin, there is only 0.1 % from the total content of this micro-
element in the organism. This particle of Zink is used for quick support of tissues’ needs. Essential quantity of endogenous Zink
is passed into the small intestine lumen by means of postprandial secretion from the pancreas and has to be reabsorbed into the
blood. The process of reabsorbing insures the supplying of Zink which is necessary for homeostasis of Zink in the cells which is
significant for regulation of this microelement balance. In the scientific sources there are a lot of works analyzing the physio-
logical role of Zink in the human and animal organisms. As you know Zink takes part in a lot of molecular intracellular pro-
cesses and is characterized by regulative impact on proliferation, differentiation and functional activity of different types of
cells. It causes some physiological effects of the microelement, i.e.: the impact on the processes of growth and development
of the organism, functioning of immune, nervous, reproductive and other systems. There is also the dependence between
Zink exchange in the organism, circulatory system and respiratory system. This microelement is essential for reproductive
function, skin functioning and mucous membranes, bone tissue, visual and taste systems, digestive organs and pancreas. Zink
plays a defensive role at the conditions when the organism is impacted by different pathogenic agents. It is known that the
decrease of Zink content in the blood plasma is developed during chronic and acute diseases and also as a response to stress,
which is developed as a result of physical exertion and under the influence of external extreme factors. However, in the litera-
ture there are no data considering the impact of higher nervous function types on Zink content regulation.

The esearches were carried out at the base PSP “Kolos”, Borodyanka village, Kyiv region on the apparently healthy
cows of Ukrainian black and red breed of 2™ and 3" lactation. Housing conditions, usage, ration and frequency of feeding for
all the animals were equal. The types of higher nervous activity were determined according to the method of nutritive condi-
tioned reflexes by G.V. Parashutin and T.V. Ipolitova modified by the department of physiology, pathophysiology and im-
munology of the animals of NULES of Ukraine. The essence of this method lies in the evaluation of motor response of ani-
mals to the place in the barn where forage was attached, speed of development and processing of conditional motor and nutri-
tive reflex, the rate of orientation reflex and external inhibition.

The display of reaction was evaluated in nominal units from 1 to 4. According to the carried out researches of condi-
tioned reflex activity 4 study groups of animals were formed each of them included 5 of the most typical representatives of
higher nervous activity: I group — strong even motive type, I group — strong even inactive type, IIl group — strong uneven
type, IV — weak type. The cows’ blood was chosen as the material for the research. Identification of Zink content was carried
out according to the method of atomic emission spectrometry with inductively coupled plasma. The results of researches
were processed according to the world recognized methods of statistics using Microsoft Excel. It is known that basic attribute
of nervous processes is their power, evenness of agitation and inhibition and motion. The results of researches of conditioned
reflex activity in cows are shown in the table 1. Animals of strong even motive type of higher nervous activity are character-
ized by the highest rates of basic attributes of cortical processes: their power estimated 3.0 of nominal units, evenness — 2.8
nominal units and agility — 2.8 nominal units. In the animals of strong even inactive type of higher nervous activity the power
of nervous processes estimated less than 14.0 %, evenness — less than 7.0 % and agility — less than 64.0 % comparing to the
animals of strong even motive type. In the cows of strong uneven type of higher nervous activity the power of nervous pro-

35



Haykosuiit Bicuuk Berepunapuoi meantinam, 1’2016

cesses estimated less than 20.0 % in cows of strong even motive type and less than 7.0 % comparing to the cows of strong
even inactive type. Cows of weak type of higher nervous activity were characterized by the lowest rates of basic attributes of
cortical processes: power, evenness and agility were more than 3 times lower comparing to the cows of strong even motive
type (p<0.01). According to the results of the researches it was estimated that the highest Zink content was found in the blood
serum of animals of strong even motive type of higher nervous activity — 3.28+0,14 mg/l. Along with that we estimated the
precise difference according to this value between representatives of strong even motive, strong uneven, weak types of higher
nervous activity. In particular in animals of strong even motive type of higher nervous activity type the Zink content was
higher by 14 % and 26 % respectively comparing to the rates of animals of strong even inactive and strong uneven types.
The animals of weak type of higher nervous activity were characterized by the lowest Zink content in the blood serum —
2.1440.04 mg/1, which is by 25 % and 12 % lower than in animals of strong even inactive and strong uneven types of higher
nervous activity. Thus the differences between cortical processes allow us to make an assumption that they do impact on the
microelements exchange in the organisms of animals. It is known that the significant amount of Zink is accumulated by
fB-cells of Langerhans’ islets where this given microelement takes part in the formation of hexamerous complexes of insulin
in the secretarial granules. We reckon that precisely the impact of power, evenness and agility of nervous processes have an
impact on the Zink exchange in the cows’ organism depending on the type of higher nervous activity. The content of Zink in
the blood serum of cows depends on typological peculiarities of higher nervous activity. We estimated that there is the con-
nection between Zink content in blood serum and three basic attributes of cortical processes.
Key words: higher nervous activity, cattle, Zink, blood serum.
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JKUPHOKHUCJIOTHUM CKJIAJI BHYTPIIIHBOT' O )KUPY
TYHIOK KYPUYAT-BPOIMJIEPIB 3A 3BATAUEHHS iX
PAIIIOHY HAHOMIKPOEJIEMEHTHOIO KOPMOBOIO
JOBABKOIO MIKPOCTUMYJITH

Jocninunm )UPHOKUCIOTHUH CKJIaJl BHYTPIIIHBOTO JKHPY TYLIOK KypuaT-OpoiiiepiB 3a 30araueHHs iX pauioHy HaHOMi-
KPOEJIEMEHTHOIO KOPMOBOIO /100aBKkoI0 MikpocTumyitin. BeranoBuin, o y xupi-cupiro 1-i 1ociiqHol rpynu peecTpyeTbest
TEH/ICHIIis 10 301JbIICHHS HEHACHYCHHUX JKHMPHUX KHCJIOT Ta HE3HAuHE 3MCHIUCHHS HACHYEHHMX MOPIBHSAHO 3 KOHTPOJIEM.
V 3paskax xupy 2-1 JOCIiHOI TPYIH HaBIIAKH, CHOCTEPIraeThesl IS0 MEHIIIA MacOBa YacTKa HEHACHYCHHUX KUPHHUX KHCIIOT
Ta He3Ha4He 30UIbIICHHS HACHUCHUX, OPIBHAHO 3 KOHTPOJIEeM. Y BHYTPIIIHEOMY >KHpi 3-1 JOCIITHOI IpyIH CIIOCTEpiracThest
TEHJEHIIs 10 301JIbIICHHS 1 HACHYCHHUX, 1 HEHACHUCHUX KUPHUX KHCIIOT.

BcTaHOBHIH, 11O CHIBBIIHOLICHHS HACHYCHHUX Ta HEHACHYCHUX JKMPHHUX KUCJIOT HaOMMKaeThes 10 1:3, M0 € onTHMalib-
HMM y XapuyyBaHHI JIIOJMHH.

KurouoBi ciioBa: kypuara-Opoiiieps, HAHOMIKpOEIEMEHTHa KOpMOBa o0aBka MiKpOCTUMYJIiH, BHYTPIIIHIN XKHD, KH-
PHOKHMCIIOTHUH CKJIaJ, KUCIOTHE, IEPOKCUAHE Ta HOAHE YUCIIO.

IocTranoBka mpodsaemu. XXupu € HalBaKNUBIIMM €HEPreTHYHIUM KOMIIOHEHTOM PalioHy JIIOIH-
HU. IX Gionmoriune 3HaYeHHS MOB’A3aHE 3 THM, 1[0 BOHH € HOCISIMU TaKMX JKUTTEBO BAKIMBHUX JUIS Op-
raHi3My PEYOBHH SK TOJIIHEHACHYCHI JKUPHI KUCIIOTH, KUPOPO3IUHHHI BiTaMiHH, GOCQOIIIITIIN, CTEPH-
HU. JKUPHOKUCIOTHUHN CKIIJ JIMIAIB A€ 3MOTY BH3HAYUTH KUTBKICTh KOXKHOI JKUPHOI KHUCIIOTH, SIKa
MICTHTBCS B AOCIIIKYBaHOMY KHpi Ta 1X nuc- un Tpanchopmu. OcTaHHI COPUUMHIIOTh HETaTUBHUI
BIUIMB Ha 370POB’S TBAPHH Ta JioAeH. ToMy, BaXKITMBUM 3aBJaHHIM BEeTepHHAPHO-CAHITApHOI eKcIep-
TU3U € JOCIIKESHHS KIJIbKICHOTO Ta SIKICHOI'O CKJIaay TBAPUHHOIO JKUPY, 30KpeMa KypuaT-Opoiiiepis,
SKUI MO>KE 3MIHIOBAaTHCS MiJ] BIUIMBOM Oarathox ¢akTtopiB [1-4]. OgHuMm i3 Takux ¢axTopiB € 30ara-
YEeHHS palioHy NTHII Pi3HOMaHITHUMU KOPMOBUMH JOOABKaMH, Y TOMY YHCIi HAHOMIKPOEJIEMEHTHOIO
kopmoBoio fA06aekor0 (HMK/I) MikpocTUMYITiH, BIUTUB SKOI HA KUPHOKUCIOTHUN CKJIaJ Ta MOKa3HH-
KU SIKOCTI BHYTPIIIHBOTO XHUPY TYIIOK KypdaT-OpoHiepiB 3ajHIIacThcsl HeTOCHiKeHuM. Tomy, e
MTUTAHHS € AKTYaJIbHUM.

© Kupuuenko B. M., fluenko I. B., 'osoBko H. I1., 2016.
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AHaJi3 ocTaHHIX JoCaiIKeHb 1 myOJaikaniii. Y NTaxiBHUAITBI BCe YacTimie 30aradyioTh parioH
HaHOYACTHHKaMHU MeTamliB [5—7]. OmHiero 13 Takux kopMoBux no6aBok € HMKJ]I MikpoctumyniH, sSKy
JOCITIKYBAIIA SIK TIpeTrapaT s IMiIBUINCHHS IMYHITETY KypdaT-OpoisepiB 3a pisHHX XBopoO [8—11].
OnHak BiIOMOCTI PO AOCIiIKEHHS IPOLYKTiB 320010 KypuaT-OpoiinepiB 3a ii 3aCTOCyBaHHs, 30KpeMa
XKUPHOKUCIIOTHUH CKJIaJl )KUPY-CUPIIIO TYIIOK, BIICYTHI y Cy4acHii HayKOBIH JIiTepaTypi.

Mera gociinxeHHsi. BcTaHOBUTH KUPHOKHUCIOTHUH CKIIaj BHYTPIITHHOTO XKHPY TYIIOK KypdaT-
Opoiinepis 3a 30aradeHHs iX palioHy HAaHOMIKPOCIIEMEHTHOIO KOPMOBOIO 100aBKOI0 MiKpOCTUMYIIiH.

Marepiaj i MeToauka gocaigxeHHs. /s TOCTiKEHHS BUKOPUCTaHI KypuyaTa-Opoitiepn Kpocy
Ko66 500 3a6iitHoro Biky (42-a mo6a). [IpoTsrom >KUTTS KypdaT roayBajid CyXUMH ITOBHOPAIIOHHUMU
kombikopmamu pipmu TOB «Dimnaiid» (ocHoBHUH pauion) BigmosigHo mxo Hopm BH/TII. Kypua-
TaM-Opoiiepam 3 1-i go 18-1 moOu kuTTA 3aMaBanu crapToBuid, 3 19-1 mo 37-i — BiAroAiBeNbHUN i 3
38-1 mo 42-1 — ¢iHiNTHUIA KOMOIKOPM.

VY roxiBii kypuat BukopuctoByBasim HMKJ[ MikpocTuMyitiH, y CKIaa SKOi BXOASTh HAHOMIKPO-
enement: Kynpym, KobansT, Manran, Lluak, Apreatym, I'epmaniid, orpuMani MmeTonom KarryHeH-
ka-Kocinosa [12]. s mocmimkeHHs 0y0 copMoBaHO 3 JOCTITHUX 1 OJHY KOHTPOJIBbHY TpynH. Kyp-
Yara BCiX JOCTITHUX IPyN OTPUMYBajiu OCHOBHHH pauioH (OP), a Takox imM BumnoroBanmu MikpocTH-
MYJIiH B 103i: mepiiid gocmianii rpymi — 1 mu/am3, apyriit — 10 mu/am3, Tperiit rpymi — 20 mi/om3 Bo-
v, S 1i6 mocmine 3 inTepBanoM 5 6. ocmix Tpusas 3 5-1 1o 42-1 noOu uTTa Kypuat. Kypuara koH-
TPOJIBHOI TPYIH OTPUMYBAJIH JTUIIIE OCHOBHH pPaIlioH.

JKupHOKHCIOTHHH CKITafl BHYTPIITHBOTO XKUPY KypUaT-OpoiiyiepiB BU3HAYAIN HAa TAa30BOMY XpOMa-
torpadi Shimadzy—14 B [13, 14].

Ioka3HUKH SKOCTI KUPY-CHPIIO TYLIOK Kyp4aT-OpoisiepiB BCTAHOBIIOBAIN HA S5-y 00y 30epiraHHs
MPOJYKTiB 320010, IIISIXOM BU3HAYCHHS KUCIOTHOTO [15], mepokcuanoro [16] Ta fiomHoro [17] uncer.

OcHoBHi pe3yabTaTu aociaimkenHsa. Ha ocHOBI mpoBeaeHMX AOCHIIKEHb XKUPHOKUCIOTHOTO
CKJIaIy BHYTPINTHLOTO XKUPY TYIIOK Kyp4aT-OpoiiepiB KOHTPOIBHOI 1 TOCTIMHAX TPYIT BUSABJICHI TaKi
HacHYCHI KUPHI KUCIOTH: MIPUCTHHOBA, IICHTOACKAHOBA, AIBMITHHOBA, MaprapuHOBa, CTCAPUHOBA,
apaxiHoBa, KalPHHOBA, JIAYpPHHOBA, TPHIEKAHOBA, OETEHOBA, JIrHONEPHHOBA. IX 3arajbHa KiBKiCTh
JIOCTOBIPHO HE BiJIPI3HAETHCS Y KOHTPOIBHIN Ta gociimHuX rpynax. [Ipore y 3pa3kax xupy-cupio 1-1
JIOCTITHOT TPYNHU 3arajibHa KUTBKICTh HACHUCHUX XUPHUX KUCIIOT JEUIO MEHIa, a y 2-i ta 3-i rpyn
MPOCTEXKYETHCS TSHACHITIS 10 30UTBIIICHHS BiTHOCHO KOHTPOJIBHUX 3pa3KiB (Tadu. 1).

Tabmums 1 — BMmicT HacHYeHHX KHPHHX KHCJIOT Yy BHYTPIlIHbOMY KHUPi KypuaT-0poiiiepiB, % (M+m; n=>5)

Ha3Ba >xupHUX KHCIOT KontposbpHa rpyma oo HO?SI;Z; /;I;};HH 20 v
Mipuctunosa C14:0 1,050,047 0,860,014 %** 1,050,043 1,000,048
+ 00 KOHmMPOIO -0,19 - -0,05
IlenTonexanosa C15:0 | 0,21+0,016 0,20+0,020 0,42+0,041** 0,38+0,032°%*
+ 00 KOoHmpoIo -0,01 -0,21 -0,17
ITansmitraOBa C16:0 | 19,79+0,931 20,36+0,632 20,651,179 20,23+0,952
+ 00 KOHMPOIO +0,57 +0,96 +0,44
Maprapunosa C17:0 | 0,40+0,037 0,40+0,028 0,82+0,033 %3 0,59+0,029%*
+ 00 KOHmMPOIO - +0,42 +0,19
Creapunosa C18:0 | 7,47+0,181 5,790,205 % 6,56+0,274* 7,50+0,263
+ 00 KOHMPOIO -1,68 -0,91 +0,03
ApaxinoBa C20:0 | 0,26+0,029 0,20+0,025 0,42+0,033** 0,65+0,024 %3
+ 00 KOHmMPOIO -0,06 +0,16 +0,39
Kanpunosa C10:0 | 0,02+0,004 0,01+0,002 0,01+0,002 0,03+0,007
+ 00 KOHMPOIO -0,01 -0,01 +0,01
Jlaypunosa C12:0 | 0,100,013 0,100,011 0,100,013 0,02+0,006%**
+ 00 KOHMPOTIIO - - -0,08
Tpunexanosa C13:0 | 0,01+0,002 0,01+0,002 0,01+0,002 0,01+0,002
+ 00 KOHmMpPOIO - - -
Berenosa C22:0 | 0,10+£0,013 0,10+0,012 0,20+0,014*** 0,18+0,015%*
+ 00 KOHMPOIO - +0,10 +0,08
Jlirnonepunosa C24:0 | 0,20+0,010 0,15+£0,011* 0,24+0,018 0,29+0,023**
+ 00 KOHmMpPOIO -0,05 +0,04 +0,09
Bwmict nacuuennx KK | 29,61+1,283 28,184+0,962 30,48+1,652 30,88+1,401

Mpumitka: *p<0,05; **p<0,01; ***p<0,001 — oCcTOBIpPHO, HOPIBHIHO 3 KOHTPOJIEM.
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Tak, y BHyTpIIIHEOMY KHUPi TYIIOK 1-i JOCTiAHOI Tpymy NITHUII, paIrlioH skoi 36araaysamu HMK]]
MikpocTuMYTiH y 1031 | M/M° BOJIH, TOCTOBIPHO 3MEHIITYETHCSA BMICT OKPEMHX HACHUYCHHX JKHPHHX
KHCIIOT, TakuX K MipuctuHOBa (p<0,01), creapunona (p<0,001), miruomnepunona (p<0,05).

V 3paskax skupy 2-i rpymu (MikpocTumyimis y 1031 10 Mt/qM’ Boau) TEHIEHIS 10 361IbIICHHS
BMICTy HACHYCHHX YXKHPHUX KHUCIOT PEECTPYETHCS 3a PaXyHOK 30ibIIeHHs: eHToAekaHoBo1 (p<0,01),
maprapuaoBoi (p<0,001), apaxinooi (p<0,01) ta 6erenoBoi (p<0,001) KUPHUX KUCIOT, a BMICT cTea-
pUHOBOI KHUCIIOTH 3MeHITyeThes (p<0,05).

Tenaentiist 70 30UTBIMICHHS KUTBKOCTI HACHYEHUX JKUPHUX KUCIIOT y 3pa3Kax KUpy 3-i J0CIiIHOT
rpymu (MikpocTuMyitiH y 1031 20 Mi1/aM’ BOAH) TI0B’SI3aHA i3 JOCTOBIPHUM 301IBIICHHSM HEHTOICKA-
HOBOI (p<0,01), maprapunoBoi (p<0,01), apaxinoroi (p<0,001), 6erenooi (p<0,01) Ta mirHouepuHo-
Bo1 (p<0,01) xupHux xucnot. [Ipote y 3pazkax »upy 1miei TOCIiTHOI TPYIH TOCTOBIPHO 3MEHIITYETHCS
MacoBa 4yacTka JaypuHoBoi kuciotu (p<0,001).

BwmicT iHIIMX BU3HAYCHUX HAMHM HACHUYCHHX YXUPHUX KUCIIOT y 3pa3kax kupy 1-i, 2-i ta 3-1 moc-
JTHUX TPYI HE Ma€ TIOCTOBIPHOI Pi3HUII MTOPIBHIHO 3 KOHTPOJIEM.

Cepen MOHOHEHACHUYEHHUX YKUPHUX KHCIIOT, Y 3pa3Kax JKUPY BCIX JOCIHIPKYBAHUX TPYI PEECTPY-
IOTBCSI TaKi SIK MipHCTOOJICTHOBA, MAJIbMITOOJIETHOBA, OJeiHOBa (cis), TaypooeTHOBA, IEHTOJCIIEHOBA,
renTaJeIicHOBa, CHKO3EHOBA Ta €PYKOBA JKUPHI KUCIOTH. Y 3pa3KaxX BHYTPINTHBOTO XHPY MTHIN 1-i
JTOCJTITHOT TPYIH CIOCTEPITAEThCS TCHACHIIIS 10 30UTBITICHHS BMICTY MOHOHEHACHUCHUX YKUPHUX KHC-
JIOT TOPIBHSAHO 3 KOoHTposieM. [Ipote y 3pas3kax xwupy 2-1 Ta 3-1 JOCHIAHUX TPy MPOCTEIKYETHCS TCH-
JISHITIST IO 3MEHIIICHHS BMICTY ITUX JKUPHUX KUCIOT (Tad. 2).

Tabmur 2 — BMicT MOHOHEHACHYEHHX SKHPHUX KHCJIOT y BHYTPIillIHLOMY KHpi KypuaT-6poiiiepis, % (M+m; n=5)

KonTtponsHa rpy- Hocaijai rpynu
Ha3sBa »xupHux kuciaor P a py | s/ 10 st/ 20 v/
Mipucroosneinosa C14:1 0,320,024 0,10+0,017%** 0,32+0,033 0,50+0,058*
+ 00 KOHMPOIo -0,22 - +0,18
TTansmitooneinosa C16:1 | 5,850,521 6,08+0,712 6,01+£0,555 6,44+0,802
+ 00 KOHMPOIo +0,23 +0,16 +0,59
Orneinona (cis) C18:1 ¢ | 41,50+2,539 42,00+1,608 38,41+2,090 39,14+1,645
+ 00 KOHMPONIo +0,50 -3,09 -2,36
Jlaypooueinosa C12:1 | 0,02+0,005 0,01+0,002 0,02+0,005 0,02+0,004
+ 00 KOHMPOIIO -0,01 - -
Ienranerenora C15:1 | 0,070,007 0,050,007 0,07+0,010 0,09+0,014
+ 00 KOHMPOIo -0,02 - +0,02
I'enranenenosa C17:1 | 0,24+0,023 0,31+0,021 0,280,026 0,30+0,033
+ 00 KOHMPOIo +0,07 +0,04 +0,06
Eiikozenosa C20:1 | 0,54+0,023 0,37+0,028%** 0,580,026 0,750,051 %*%*
+ 00 KOHMPONIo -0,17 +0,04 +0,21
Epyxosa C22:1 | 0,150,018 0,100,014 0,18+0,018 0,22+0,012*
+ 00 KOHMPOIo -0,05 +0,03 +0,07
Bwmict MHXK, % | 48,69+3,160 49,02+2,409 45,872,763 47,462,619

Mpumitka: *p<0,05; **p<0,01; ***p<0,001 — KOCTOBIpPHO, MOPIBHIHO 3 KOHTPOJIEM.

Tax, y 3pa3kax xupy Kyp4ar-OpoisepiB 1-1 TOCIiqHOT TpyH peecTpyeThC HE3HAUHE 301TbIICHHS
BMICTY MOHOHEHACHUEHHUX KUPHUX KUCIIOT, TAKUX SIK TAIBMITOOJIETHOBOI, OJIETHOBO1, TeNTaeIICHOBOI,
a MacoBa JacTka MmipuctoosneinoBoi (p<0,001) Ta eitkozeHoBoi (p<0,01) € 1OCTOBIpHO MEHIIIOIO, TTOPi-
BHSIHO 3 KOHTPOJIEM.

YV BHYTpIIIHEOMY JKHpi Kyp4aT-OpoiirepiB 2-1 JOCTIAHOT TPYITH 32 BMICTOM OKPEMUX MOHOHEHACHIE-
HUX JKAPHUX KHUCJIOT HEMA€E JTOCTOBIPHOI PI3HUII, TIOPIBHSHO 3 KOHTPOJBLHIUMH 3pa3KaMu. Y 3pa3Kax Ii€i
JIOCITITHOI TPYIIH PEECTPYETHCS TSHJISHIIIS IO 3MCHILICHHS OJICTHOBOI (Cis) KUCIIOTH, @ BMICT MAJTbMITOOJIET-
HOBOI, IeNTa/ICIICHOBOI, CHKO3CHOBOI Ta €PYKOBOI HABIIAKK Ma€ TCHJICHIIIIO 70 3011bIeHHS. MacoBa Jact-
Ka 1HITNX MOHOHECHACHICHUX YKUPHUX KHUCIIOT HE Ma€ JJOCTOBIPHOI Pi3HMIII, TOPIBHIHO 3 KOHTPOJIEM.

Jlemio iHMIMiA BMICT MOHOHEHACUYCHUX YKUPHUX KUCIOT PEECTPYETHC y 3pa3Kax KHUPYy-CUPIO 3-1
nmociigHol rpynu. Tak, y 3pa3kax >KUpY Ii€i JOCIITHOI TPYIH MPOCTEKYEThCS TEHACHINIS 0 3MCH-
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IIEHHS MacoOBOi YaCTKH OJICTHOBOI (CiS) KHCJIOTH, a BMIcT MipucTooneiHoBoi (p<0,05), eliko3eHOBOI
(p<0,01) Ta epykoBoi (p<0,05) mocToBipHO 30iMbIIYyEThCS. CIIOCTEPITa€ThCS HE3HAUHE 301TBIICHHS
MaIbLMITOJIETHOBOI, TICHTAICIICHOBOT Ta TeNTaACIICHOBOI KUPHUX KHCIIOT.

Cepen moiHEHACHYICHHUX JKUPHUX KHUCIIOT Y 3pa3kax BHYTPINTHBOTO JKHUPY, K KOHTPOJBHOI, TaK i
JOCTITHAX TPYI BUSIBJICHI TakKi KUCJIOTH: JIIHOJIEBA, Y-JIIHOJICHOBA, TEKCOJCKAAIEHOBA, SHKO3a lieHOBa
Ta apaxiJoHOBa. Y 3pa3Kax *HUpPY BCiX JOCHITHHUX IPYH PEECTPYETHCS TEHACHIIIS 1O 301IbLICHHS BMic-
Ty TIOJIIHCHACHUCHUX JKHUPHUX KHUCIIOT, TIOPIBHSAHO 3 KOHTpOJIeM. Y kupi 1-1 JociigHoi Tpynu T0CTOBI-
PHO 30UTBIIYETHCS BMICT Y-1iHOJIEHOBOT (p<0,001) >xupHOT KUCTIOTH, sIKa HAJICKUTD JI0 POJUHH M-3, a
BMICT JIIHOJIEBOI (poiuHa ®-6) KUCIIOTH Ma€ JIUIIEe TSHACHINIO 10 30iIblIeHHs. MacoBa 4acTka rekca-
nekamienoBoi (p<0,01), efikozamienoroi (p<0,05) ta apaximoroBoi (p<0,001) KuUCIOT TOCTOBIPHO Me-
HITIA TIPOTH KOHTPOIIO (Tadm. 3).

Tabnuns 3 — BMmicT noJiiHeHaCHYeHHMX KMPHUX KHCJIOT Y BHYTPIlIHbOMY KHpi KypuaT-0poiinepiB, % (M+m; n=5)

Fassa KUpHIX KHCIOT KonrposnbHa Jocninui rpynu
rpyna 1 mu/om3 10 mu/om3 20 ma/om3
Jlinonesa C18:2 o-6 19,100,676 20,72+0,688 21,55+1,144 21,37+1,178
+ 00 KOHmMPOIo +1,62 +2,45 +2,27
y-ninonenosa C18:3 o-3 0,82+0,033 1,73+0,046%* 0,760,037 0,39+0,027 3
+ 00 KOHMPOIo +0,91 -0,06 -0,43
T'ekconexanienosa C16:2 0,40+0,051 0,17+0,018%** 0,15+0,024 ** 0,34+0,024
+ 00 KOHMPONIo -0,23 -0,25 -0,06
Eiikosazmienosa C20:2 -6 0,10+0,009 0,060,009 0,10+0,013 0,10+0,014
+ 00 KOHmMpPOIo -0,04 - -
Apaxinonosa C20:4 @-6 0,20+0,009 0,10£0,013**%* 0,15+0,011** 0,18+0,010
+ 0o KoHmponio -0,10 -0,05 -0,02
Bwmict ITHXK 20,62+0,778 22,78+0,774 22,711,229 22,40+1,253
CriBBiIHOIIEHHS! HACHYEHHX 1 HEHA- 1:2.341 1:2.550 1:2.250 1:2262
craeHnx KK
Y o-6 19,8 21,05 21,85 22,01
T ®-3 0,82 1,73 0,76 0,39
2 0-6/Zm-3 24,15 12,17 28,75 56,44

Mpumitka: *p<0,05; **p<0,01; ***p<0,001 — OCTOBIpPHO, NOPIBHIHO 3 KOHTPOJIEM.

V 3paskax xupy 2-1 AOCTIAHOT IPYIIH CIIOCTEPIraeThCs TCHACHIS 10 301IbIICHHS MACOBHX YaCTOK
JIHOJIEBOI Ta Y-TiHOJNIEHOBOI XKUPHUX KUCIOT. [Ipote BmicT rekcangekanienoBoi (p<0,01) ta apaxigoHo-
Boi (p<0,01) 1OCTOBIpHO MEHIINH 32 KOHTPOJb.

Jlemmo iHmwMiA BMICT TOJIHEHACHICHHX JKHUPHUX KHCIOT PEECTPYETHCA Y 3pa3kax >kupy 3-1 gociim-
HO1 Tpynu. Tak, JuIIe MacoBa 9acTKa JIIHOJEBOI KUPHOI KUCIOTH Ma€ TCHJCHINO 0 301IbIICHHS, a
BMICT Y-miHOJIeHOBOT (p<0,001) mocToBipHO MEHIIMIA 38 KOHTPOJb. | eKcaneKaieHoBa Ta apaxigoHOBa
JKUPHI KUCJIOTH y il TOCHITHIN TpyIli MarOTh TCHACHIIIIO 0 3MEHIIEHHS MPOTH KOHTPOJIIO, & BMICT
eiK03a/1IEHOBOT OJTHAKOBU 3 KOHTPOJIILHUM aHAJIOTOM.

OTxe, HAMOIMBIIMK BMICT HEHACHUEHHX XUPHUX KHUCIOT Cepell YCiX MOCHiHKYBaHUX TPYI PEECT-
pYeTbes y 3paskax xupy 1-i mocnmignoi rpymnu i ctaHoBUTB 71,80 %. Y 2-if Ta 3-if JOoCHigHUX Tpynax
MacoBa JYacTKa HCHACHYCHUX XKUPHHUX KUCJIOT CTAHOBUTEL 68,58 1 69,84 % BiAmoBimHo. Y 3pa3Kkax >Ku-
Py KOHTpoJIbHOI rpynu — 69, 31 %.

VY BHYTpILIHBOMY XHpi Kyp4aT-OpoiifiepiB sIK KOHTPOJIbHOT, TaK 1 JOCTITHUX TPYIl CIiBBiAHOIIECH-
HSl HACHYEHHMX TA HEHACUYECHUX JKMPHUX KHUCJIOT CTAHOBUTH ONM3bKO 1:3, 110 € ONTUMAIbHUM Y Xap-
qyBaHHI JIFOIWHH.

BMicT >KMpHHX KHCIOT, sSIKi HajJeXaTh 10 pOAUHU ®-6 (JIiHOJeBa, TeKcaeKaJieHOBa, eHK03a1i€HO-
Ba, apaxiZloHOBa) Ma€ TEHACHIIIO 10 30UIbIIEHHS BiTHOCHO KOHTpodro. [IpoTe, y HocmigHux rpymax
iX MacoBa yacTKa 301IbIIYETHCS, 3aJICKHO B 1031 MikpocTuMyitiHy. Tak, iX MacoBa 4acTKa y 3pas-
Kax xupy l-i mocmimHoi Tpynu Kypyart-Opoiuiepis, sikuMm 3agaBanu HMKJ] Mikpoctumyinin y 1o3i
1 MJ'I/Z[M3 BOJIM, HAalIMEHIIa, TOPIBHSAHO 13 3pa3kamu 2-i (10 MJ'I/,I[M3 BoaM) Ta 3-1 (20 MJ'I/,I[M3 BOJIM) 0C-
JTHAX TPYIL.

MacoBa JacTka y-IiHOJICHOBOI JKUPHOI KHCIIOTH, 110 HAJSKHUTh 0 POIUHU -3, HAHOIbIIA y 3pa-
3Kax xupy 1-i gocnigHol rpynu, BITHOCHO SIK KOHTPOJIO, TaK i 2 Ta 3-1 JOCTiAHUX TPYII.
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3 ormsAmy Ha BUKIAICHE BHIE HEOOXiTHO 3a3HAYMTH, IO CITIBBITHOIICHHS POIUH M-6:0-3 € Haii-
MEHIINM Y 3pa3kax 1-i JocmigHol TpynH, HOPIBHSHO 13 CIiBBIOHOIIEHHSM SIK KOHTPOJIBHOI, Tak 1 2- Ta
3-i mocmigunx rpyn. OueBHaHO, 1€ MOB’s3aHo 3i 3xarHicTio HMKJ Mikpoctumymin y mo3i 1 miu/mm’
BOJM ITO3UTHBHO BIUIMBATH HA YTBOPEHHSI B OpPTraHi3Mi KypUaT Y-TiHOJEHOBOI KHUPHOI kuciaotH. OcKi-
JIbKY ONTUMAJIHUM CHIBBIIHOLICHHSM Y MPOAYKTaX XapuyBaHHS JIOAUHE 0-6:0-3 € 4:1.

JocniaguBIy NOKa3HUKU SKOCTI JKUPY-CHPLIIO TYHIOK Kypyar, SIK KOHTPOJBHOI, TaK 1 JOCIiIHHX
TPYII, BCTAHOBJICHO, IO KUCJIOTHE YHCIIO JOCTOBIPHO MEHIE y 3paskax xupy 1-i (p<0,001) ta 2-i
(p<0,01) mocnmimHMUX TPy NPOTH KOHTPOIBHUX 3paskiB. [Ipote, y 3paskax 3-1 qociigHol rpymnu aHai-
30BaHM MOKa3HUK NocToBipHO (p<0,001) Oinbmuii 3a KOHTPOJb. [lOKa3HUK MEPOKCHUAHOTO YHCa Y
3pa3Kax XKUpPY TYIIOK KypuaT-OpoiepiB 1-i Ta 2-1 mocmigamx rpym € qoctoBipHo MeHIHM (p<0,01 Ta
p<0,05 BiAMOBIAHO) MPOTH KOHTPOJHHUX 3pa3KiB, a MMOKA3HHUK 3-1 JOCTIAHOI TPy, HaBMAKH, TOCTO-
BipHO (p<0,01) Oinpmmii. [lokasHUK HOTHOTO YKCIA Ja€ 3MOTY CTBEPAXKYBATH MPO CTYIIHb HEHacHYe-
HOCTI KHPHHUX KUCIOT. Tak, el MOKa3HUK Yy 3pa3kax BHYTPILIHBOTO JKUPY TYLIOK KypuaT-Opoinepi
JIETI0 BUIIMH y KUPI-CHUPITIO KypuaT-OpoiinepiB 1-1 Ta 3-1 mocmigHUX TPy, a y 2-1 TPy OJHAKOBHH,
MOPIBHSIHO 3 KOHTpoJieM (Tadi. 4).

Tabmuns 4 — Iloka3HUKH SKOCTI KUPY-CHPIIO KypuaT-0poiiepiB (M+m; n=5)

Jocninui rpynu
IToxazHuk Konrponsha rpymna | Mt/ 10 v/ 20 st/

Kucnorae yucno, mr KOH/r 0,65+0,023 0,30+0,021 3 0,50+0,023** 2,400,173 %%

% 00 KOHmMpPOAIO -53,85 -23,08 +269,23
ITepokcuane 4nciio, MMosb SO/Kr | 4,00+0,301 2,70+0,040%* 3,20+0,158%* 5,50+0,321%:*

% 00 KOHMPOIO -32,50 -20,00 +37,50
Wonre uncno, r Jo/100 | 102,00+2,569 105,00+1,949 102,00+1,844 104,00+1,517

% 00 KOHMPOIO +2,94 - +1,96

IMpumiTtka: *p<0,05; **p<0,01; ***p<0,001 — 1ocTOBIPHO MOPIBHIHO 3 KOHTPOJIEM.

OTxe, MOJKHA CTBEPKYBATH, 110 30araueHHs pauiony Kypuart-Opoitnepis HMKJ] Mikpoctumymin
y no3ax 1 ta 10 Ma/aM’ BOJM MO3MTHBHO BILIHBAE HA TOKA3HUKH SKOCTI KHPY-CHPIIEO TYLIOK KYpUaT,
30KpeMa Ha KHCIIOTHE Ta [EPOKCHAHE dncia. Y 3paskax 3-i gociignoi rpymu (20 mMu/am’ Boxn Mikpo-
CTUMYIIiHY) KHCJIOTHE Ta NEPOKCUIHE YHCIIA JCMIO MEePEeBUIIYIOTh MEXi JOIMyCTUMOI HOPMH, IO CBif-
YHUTh TPO IHTCHCUBHICTH OKUCIICHHSI XKHUPY Y HUX.

VIMOBipHO, {HTCHCHBHICTD OKUCICHHS XKHUPY y 3-i AOCIIAHIH TPYIIi MOSCHIOETHCS BIACTUBOCTSIMU
CKIIATHUKIB MIKpOCTHUMYITIHY Ta 03010 Ii€i KopMOBOi mo0aBku. 30kpeMa, KynpyM Mae BIacTHBICTh
OKHCIIIOBaTH OpTaHiuHi pe4oBUHU. BiH HasBHUI y cknaai monaz S0 OinkiB Ta pEepMEHTIB, CIIpUsE poc-
Ty ¥ pO3BHTKY, Oepe yuacThb y KpPOBOTBOPEHHI, IMyHHHX peakKLisix, IEpeTBOPEHHI 3alli3a y TeMOrIO0iH.

uHk — MOTPpiOHMI IJ1s1 YTBOPEHHS 1HCYIIIHY, BiH IIPOJIOHTYE ¥oro dizionoriudy miro. BxoauTs 10
ckiany 6aratbox (pepMEHTHHX CHUCTEM, L0 PETYIIOIOTh OCHOBHI MPOIECH OOMiHY PEYOBHH, 30KpeMa
Oepe ydacTp y cHMHTE3i OUIKiB Ta B 00OMiHi ByrieBoaiB. BiH 3a0e3neduye ¢yHKIIOHYyBaHHS OLTBII HIX
200 mertanodepMeHTIB: KapOoaHTimpa3d, KapOOKCHUIIENTHAA3! A, aIKOTOJBICTiAPOTeHA3 , JTyKHOI
(dhocdarazu, PHK-noaimepasu Tolo, crpuse 30€peKeHHIO IPAaBUIBHOI CTPYKTYPH HYKIICTHOBHX KHC-
JIOT, OINIKiB Ta KIITHHHUX MEMOpaH; POCTY ¥ PO3BUTKY KIITHH.

AprenTyMm y noeaHaHHi 3 Kynpymom xapakTepu3yoThess OaKTEpHUIIIHUMH BIACTUBOCTSAMH, 30K-
peMa y ILIYHKOBO-KHMIIKOBOMY KaHail NTHII, MPUTHIYYIOUH PO3BUTOK MATOreHHOI Mikpodopu Ta
MOKPAILyIOYH 3aCBOEHHS MIOKUBHUX PEYOBHH KOPMY.

Marwiit 6epe yyacts B podoti 6mu3pko 300 pepmeHTiB, akTHBi3ye O10THH, KUK HEOOXiTHHUNA IS
SHEPTeTUKH OPTaHi3My 1 pOCTY KIIITHH.

KobGanwT 3amisuauii y 01IKOBOMY, >KHPOBOMY U BYTJIEBOJHOMY OOMiHAX, € aKTHBATOPOM OaraThox
TpaBHUX (PEPMEHTIB, a TAKOXK 000B’I3KOBUM KOMITOHEHTOM BiTaMiHy Bi,.

I'epMaHiii B KpoBi GyHKIIIOHYE 5K reMorio0iH. KuceHs, skuii BiH IEPEHOCUTh Y TKAHUHH OpraHi3-
My, TapaHTye (DYHKIIOHYBaHHS BCiX »KHTTEBHUX CHCTEM 1 IOIEPEDKYE PO3BUTOK TiMOKCIi OpraHis.
VY BUIIAAI OpraHiyHHUX CIONYK CHpUSE MPOAYKYBaHHIO raMMa-iHTep(epoHiB, MPUTHIYYIOYH PO3MHO-
JKEHHsI MIKpOOHUX KIIITHH, aKTHUBY€e Makpodaru i T-IeHKomuTH, CTUMYJIIOE MPOAYKYBaHHS iHTEepde-
POHY, TaKOX € PaTiONMPOTEKTOPOM.
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BucnoBku. 1. JXupHOKUCIOTHHI CKIIa] )KUPY-CUPIIO TYITOK KypdaT-OponyIepiB 3aJIeKUTh BiJ 3a-
JaHo1 1031 HAHOMIKPOEJIEMEHTHOT KOPMOBOi 100aBKH MiKpOCTUMYITiH.

2. I1ig BIDTMBOM HAHOMIKPOEJIEMEHTHOI KOPMOBOT J00aBKH MIKpOCTUMYJIIH Yy 3pa3kax 1-1 gocmin-
Hoi Tpyru (1 Mi/IM’ BOH) peecTpyeThest TSHACHIIS 10 3MEHIICHHS BMICTY HACHUYCHHX Ta 301IbIICHHS
HEHACUYCHUX KUPHUX KUCIOT Y BHYTPIIIHBOMY KHPI TYIIOK IITHII.

3. CniBBiIHOIIEHHS TBEPAMX HACHYEHHX Ta PiAKUX HEHACUUCHMX JKUPHHUX KHCIIOT Y 3pa3kax KOHTPO-
JILHOI Ta BCIX JOCHTITHUX TPy HAOIKAETHCS 10 1:3, 110 € ONTUMAIEHUM Y XapayBaHHI JIFOTUHH.

4. Y 3pa3kax xupy 1-i ZOCTIAHOT TPYIH PEECTPYETHCS 3MEHIIIEHHS BMICTY KHPHUX KUCJIOT POJIH-
HU -6 Ta 3011bIIEHHS (-3, TOPIBHSIHO 3 KOHTPOJIEM.

36araucHHs paiiony Kypdar-6poitnepis HMKJ Mikpoctumytin v gosax 1 ta 10 mun/am’ Boau
(1-a 1 2-a mocmimHI TPYNH BiATIOBIIHO) MO3UTHBHO BIUTMBAE HA TIOKA3HUKH SKOCTI )KUPY-CHPITIO TYIIIOK
Kyp4ar, 30KpeMa Ha KUCJIOTHE Ta MEPOKCHIHE YKcia. Y 3pa3kax KHpY-CHUPLIO KypuaT-OpoitnepiB 3-i
nociasoi rpymu (20 Mi/nv’ Bogu MikpoCTHMYITiHY) KHCIOTHE Ta HEPOKCHIHE YHCIA IO TIePeBH-
IIYIOTh MEXI1 JOMMyCTUMOT HOPMH.
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7KMpHOKHNCIIOTHBIN COCTAaB BHYTPEHHEI0 *KHPA TyNIeK UbINLIAT-0pPoiijiepoB NpH 000ralieHuH UX PaldoHA HAHO-
MHKPO3JIEMEHTHOIl KOPpMOBOii 100aBKoii MUKPOCTHMY/IUH

B. H. Kupnuenxo, U. B. fAluenxo, H. I1. I'o;10BKO

HccnenoBany >KUPHOKUCIIOTHBIH COCTaB BHYTPEHHETO JKHpa TYIIEK IBIUIIT-OpoiinepoB mpy 00OTalleHNH UX PaIoHa HaHO-
MHKpPODJIEMEHTHOH KOPMOBOH 100aBK0i1 MUKpOCTUMYITHH. Y CTAHOBHIIH, UTO B JKHPE-CHIpIie 1-if ONBITHOM IPYIIIBI pETUCTPUPYET-
sl TEHJCHIMS K yBEIMYECHNUIO HEHACHIIIEHHBIX KUPHBIX KUCIOT M HE3HAUUTENBHOE YMEHBIIEHHE HACBIIEHHBIX, TI0 CPABHEHHIO C
KOHTpoJieM. B o0pasuax »xwupa 2-i OmbITHOHM TpyIbl HA000POT, HAOMOAAeTCs HECKOJIBKO MEHbIIIAsi MaccoBas JI0JIS1 HEHACHILCH-
HBIX JKUPHBIX KHCJIOT ¥ HE3HAYNTEIIbHOE YBEIMUEHHE HACHIIIEHHBIX, [0 CPABHEHHIO C KOHTposIeM. Bo BHyTpeHHeM >xupe 3-if ombI-
THOH TPYTITI HAONIOJAeTCsl TEHASHIIUS K YBEIMUIEHHUIO U HACHIIIIEHHBIX, 1 HEHACHIIIEHHBIX KUPHBIX KUCIIOT.

YcraHoBMIN, YTO COOTHOLICHNE HACHIIIEHHBIX W HEHACHIIIEHHBIX )KUPHBIX KUCIIOT NpHOMImKaeTcs K 1:3, uTo sBisercs
ONTHMAJIBHBIM B IINTAHUH YEIIOBEKA.

KniodeBble ci0oBa: IbIUIATa-Opoiepsl, HAHOMHUKPOIIEMEHTHass KOpMoBas 100aBka MHKPOCTUMYIHH, BHYTPEHHHH
JKUP, JKUPHOKUCIOTHBII COCTaB, KUCIOTHOE, IEPOKCUIHOE U HOAHOE YUCIIO.

The fatty acid composition of internal fat of the broiler-chickens’ carcasses for enrichment of their ration by na-
nomicroelemental food additive Microstimulin

V. Kirichenko, I. Yatsenko, N. Golovko

The author analyses fatty acid composition of internal fat of broiler-chickens’ carcasses which is for enrichment of their
ration by nanomicroelemental food additive (NMFA) Microstimulin. It is distinguished that there is a downward tendency of
saturated fatty acid in rawhide’s fat of the 1* tested group in comparison with the controlled one. Thus, the content of some
individual saturated fatty acids such as myristic acid (p<0.01), stearic acid (p<0.001) and lignoceric acid (p<0.05)
authentically decreases in the internal fat of broiler-chickens’ carcasses of the 1* tested fowls’ group, which ration has been
enriched by NMFA Microstimulin with dose in 1 ml per dm? of water.

Fat samples of the 2™ group (Microstimulin with dose in 10 ml/dm? of water) have shown that there is an upward ten-
dency of saturated fatty acid content because of the increase of pentadecanoic acid (p<0.01), heptadecanoic acid (p<0.001),
arachidic acid (p<0.01) and behenic acid (p<0.001) but the content of stearic acid decreases (p<0.05).

Upward tendency of the quantity of saturated fatty acids in fat samples of the 3" broiler-chickens’ tested group (Mi-
crostimulin with dose in 20 ml/dm? of water) is connected with established increase of pentadecanoic acid (p<0.01), heptade-
canoic acid (p<0.01), arachidic acid (p<0.001), behenic acid (p<0.01) and lignoceric acid (p<0.01).

There is an upward tendency of a content of monounsaturated fatty acids in the fowls’ fat samples of the 1* tested group in
comparison with the controlled one. However, there is a downward tendency of a content of these fatty acids in the samples of the
2" as well as in the 3" tested groups. Thus, the samples of broiler-chickens’ fat of the 1% tested group show a slight increase of a
content of monounsaturated fatty acids such as palmitoleic acid, oleic acid, heptadecenoic acid and the mass part of myristoleic acid
(p<0.001) as well as of eicosenoic acid (p<0.01) is authentically lower then in the controlled one.
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There is not any authentic difference in the individual monounsaturated fatty acids in the broiler-chickens’ internal fat of
the 2™ tested group in comparison with the controlled samples. The samples of this tested group have a downward tendency
of a content of oleic acid (cis), but the content of palmitoleic acid, heptadecenoic acid, eicosenoic acid and arucic acid on the
contrary has an upward tendency. The mass part of other monounsaturated fatty acids does not have authentic difference in
comparison with the controlled group.

There is slightly different content of monounsaturated fatty acids in the samples of rawhide’s fat of the 3™ group. Thus,
the fat samples of this tested group have a downward tendency of the mass part of oleic acid (cis), but the content of
myristoleic acid (p<0.05), eicosenoic acid (p<0.01) and arucic acid (p<0.05) has been authentically decreasing. There can be
seen slight decrease of palmitoleic acid, pentadecanoic acid and heptadecenoic acid.

Mass part of polyunsaturated fatty acids in the samples of internal fat of all tested groups has an upward tendency in
comparison with the controlled groups. There is an authentic increase of y-linoleic acid (p<0.001), which relates to ®-3, in fat
of the 1" tested group, but the content of related to -6 linoleic acid in the same group has only an upward tendency.
The mass part of hexadecadienoic acid (p<0.01), eicosadienoic acid (p<0.05) and arachidonic acid (p<0.001) is authentically
lower then in the controlled group.

There is an upward tendency of the mass parts of linoleic acid as well as of y-linoleic acid in the samples of the 2™ tested
group, but the content of hexadecadienoic acid (p<0.01) and arachidonic acid (p<0.01) in the same group is authentically
lower then in the controlled one.

Slightly another content of nolyunsaturated fatty acids is registered in the fat samples of the 3" tested group. Thus, only
the mass part of linoleic acid has an upward tendency, but the content of y-linoleic (p<0.001) is authentically lower then in
the controlled groups. Hexadecadienoic acid and arachidonic acid in this tested group have a downward tendency in compari-
son with the controlled one, but the content of eicosadienoic acid is the same in both groups — tested and controlled ones.

The author describes that the biggest content of unsaturated fatty acids among all the tested groups is in fat samples of
the first tested group which is 71.80 %. Mass part of unsaturated fatty acids in the 2™ as well as in the 3" tested groups is
68.58 and 69.84 % accordingly. Mass part of unsaturated fatty acids in fat samples of the controlled group is 69.31 %.
The ratio of saturated and unsaturated fatty acids is coming up to 1:3 that is optimal in human nourishment.

Acid and peroxide values of rawhide’s fat in the 1s and the 2™ controlled groups do not exceed standards, but the sam-
ples of the 3" tested group exceed the standards.

To sum up it is important to highlight that the fatty acid content of rawhide’s fat of the broiler-chickens’ carcasses de-
pends on the target dose of NMFA Microstimulin. Being influenced by NMFA Microstimulin there is a downward tendency
of saturated fatty acids and an upward tendency of unsaturated fatty acids in the internal fat of fowls carcasses of the 1* test-
ed group (1ml/dm® of water). Also there is a decrease of fatty acids related to -6 and an increase of fatty acids related to -3
in comparison to the controlled group.

The enrichment of the broiler-chickens’ ration by NMFA “Microstimulin” with dose in 1 ml/dm3 and 10 ml/dm3 of water
(1 and 2™ tested groups) has a positive influence on the quality indicators of rawhide’s fat of broiler-chickens’ carcasses
especially on the acid and peroxide values. Acid and peroxide values slightly exceed the standard’s limits in the samples of
broiler-chickens’ rawhide’s fat of the 3™ tested group (20 ml/dm3 of water Microstimulin).

Key words: broiler-chickens, nanomicroelemental food additive Microstimulin, internal fat, fatty acid composition, acid
value, peroxide value and iodine value.
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MAJIOBUBYEHI JIAHKH ITIOPYIIEHBb OBMIHY JHIIILAIB
TA TJIIKOKOH'IOT'ATIB 3A CYBKJIIHIYHOI'O IEPEBIT'Y KETO3Y
Y BUCOKOIIPOAYKTUBHUX KOPIB

BcTaHoBIIeHa BifICyTHICTD 3alaieHHs Ta CTPYKTYPHHX 3MiH Ga3albHUX MeMOpaH MapeHXiMaTO3HUX OpPraHiB 3a CyOKIi-
HIYHOTO Tepebiry KeTo3y y KOpiB, IO MiATBEPHXKYETHCS OJHAKOBUM 31 3J0POBHMH TBapHHAMHU PiBHEM Ipo3anajbHUX Ta
nporu3ananbHuX DUTOKIHIB 1 111 (hpakmii riiko3aMiHOTIIIKaHIB CHPOBATKH KPOBI.

BusiBieHo MOYaTKOBI O3HAKH JIMOMOOLII3aLiiHOr0 CHHAPOMY, Ha IO BKa3ye BipOTriJHE 30iNbIICHHS BMICTy TpHALMI-
TJTIEpOTiB, MMONPOTEIHIB Ay)Ke HU3bKOI T'YCTHHH Ta B-JIIMONPOTEiHiB Ha TIi BiICYTHOCTI BipOTiAHHUX 3MiH BMICTY 3araibHO-
r0 XOJIECTEPOJIY Ta XOJIECTEPOIIy JIHOIPOTEIHIB BUCOKOT T'YCTHHH 1 JIMOMPOTEIHIB HU3bKOT T'YCTHHHM 33 CYOKIIIHIYHOTO Iepe-
6iry kero3y. Ilinpumenns I ta II ¢ppaxuiii ririko3amMiHOTITIKaHIB BKa3y€e HAa PO3BUTOK CYOKIIHIYHOI 0cTeoAnCTpOodii.

© Kiokauo . B., Tumomenko O. I1., Ilaciunuk B. A., Kopenes M. 1., 2016.
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BioxiMivHUME cHMIITOMaM# CYOKIIIHIYHOTO KETO3Y € 3MCHIICHHS KOHIICHTPAIii IIFOKO3H, ITiIBUINCHHS KOHIIEHTpAIii
KETOHOBHX TiJI, BCIX TJIIKOKOH'IOTaTiB, 32 BHHATKOM III ¢pakimii cupoBaTKOBUX TIiKO3aMiHOTIIIKAHIB, CCYOBUHH, HE3HAYHE
HiJBUIICHHS aKTHBHOCTI ACAT, BMICTYy TPHALMITIILEPOIIB, JIMONPOTEIHIB Ay)XKe HH3bKOI I'YCTHHH, [-JIMOMPOTEiHiB.
VYV Mexax HOPMH 3aJIMIIAIOTHECS BMICT iHTEpIIeHKiHIB, 3araqpHOro Oinka, mporeiHorpama, piens III ¢paxmii cupoBaTKOBIX
T'AT’, KOHIEHTpAILlis 3araIEHOTO XOJIECTEPOIIy, X0JIECTEpOITy JIIONPOTEIHIB BUCOKOI I'YCTHHH Ta JIINONPOTE{HIB HU3BKOI I'yc-
THHH, 3aTaJIbHOTO KaJblilo, Heopraniunoro docdopy, 6inipydiny, aktuHicts ATAT.

Kitro4oBi ciioBa: kopoBH, KeT03, 00MiH JMi/IiB, XOJIECTEPOI, XOHAPOITHHCYIIb(ATH, T1iK03aMiHOTIiKaHH, IHTEepICHKIHN.

ITocTanoBka npodaemu. OTHAM 3 HAUOUIBII PO3MOBCIOKEHUX IOPYIICHH OOMIHY PEYOBHH Y
BEITMKOI pOraToi Xyoou € KeTo3 — XBopoOa 3 MmoriMopOiJHOI0 TIATOJIOTIEl0, 32 SIKOT YPaKyIOThCS Cep-
LIEBO-CY/IMHHA, CHOOKPHUHHA CUCTEMH, [I€YiHKa Ta MOPYIIYIOTHCS OCHOBHI BUAM OOMiHY peuoBuH [1].
lonoBHMMHU NIpUYMHAMH KETO3Y B KOPIB € AediluT eHeprii B mepiui JHI micis oTeNeHHs, He30aTanco-
BaHMU CKJIAJ PaIlioHy, 0COOJUBO 3a HU3BKOTO IYKPO-TIPOTEIHOBOTO CITiBBITHOIICHHS, HAJTAIIOK OII-
TOBOI Ta MacCIISTHOI KHCJIOT Y KOpMax, o uHaMmist, oxkupinns [1, 2, 3].

AHaII3 ocTaHHIX gocaikeHb i myomikamiii. KeTo3 — e 3aXBOproBaHHs, SKE MOTPEOyE 3HAUHHUX
KOINTIB 3a JIKyBaHHS B MOJIOYHOMY CKOTapCTBI PI3HHX KpaiH, TaKk HANPHUKJIAJ BUTPATH MOJIOYHOI
npomuciioBocti CIIA cknamarots Oinmbine 60 MaH momapis 3a pik [1, 2]. KpiM Toro keTo3 HEraTHBHO
BIUIMBAE HA PENPOAYKTUBHY (YHKIIIO KOPIB, IO TAaKOXK MPU3BOIUTH 10 3HAYHHUX 30MTKIB B MOJOYHO-
My CKOTapcCTBi [2, 4].

3rigHo 3 JiTepaTypHUMHU TaHUMH, BCTAHOBJICHHS MEXaHI3MiB PO3BUTKY ITOPYIICHHS 0OMiHY OLIKIB [5],
BYTJICBOJIB 1 JIiMiAiB [6, 7] 3a KeTO3y, Ta CyIMyTHIX MaTOJOTIH, 3aIUIIa€ThCA AKTYaIbHUM 1 Ha CbOTOIHI
[4, 8]. BaxnBOIO Ta HEAOCTaTHHO BHBUYECHOIO JIAHKOIO B JTOCTIIKECHHI METaOOJIIYHUX MOPYLIEHb, SIKi
BiIOYBAIOTHCS B OPTaHi3Mi KOPIB 32 KETO3Y € BUBUCHHS 3MiH IMOKA3HUKIB OOMIHY JIMIAIB Ta TIIKO-
KOH IOTaTiB, aJ/Ke MPOBITHIMH JIAHKAMH ITATOTCHE3Y € MOPYIICHHSI OOMiHIB caMe ITUX PEYOBHH.

Mera gocaizKeHHs] — TOTIKOIeHe BUBUEHHS MMOPYIIEH, OOMIHY JIIMiIiB Ta TIIKOKOH IOTaTiB 3a
CYOKITIHIYHOTO Iepediry KeTo3y y BUCOKOIIPOAYKTHBHUX KOPIB Ha MOYATKY JIAKTAaii.

Marepiau i MmeToguka gociimkenns. [ qocmimkeHHs Oynu BifiOpaHi KOPOBH YepBOHO-PIOOT
MOJIOYHOI MOPOIH, 3—5-pidHOTO BiKy, MpOMyKTHBHICTIO ToHanm 6000 miTpiB 3a siaktarito. Kiinigne
00CTeXeHHs KOpiB, BiAOIp cedi Ta KpoBi 1 0i0XiMIYHOTO aHaNi3y MPOBOJWIN B MEPIIi THXKHI MicCIs
nakTauii. byno chopmoBaHO ABi TpymnH, 1Mo 7 KOPiB y KOXKHil — KOHTPOJIbHA Ta AOCHiAHA. Y JOCTIIHY
TpyITy YBIHIILIA KOPOBH 3 HAIBHICTIO KETOHOBUX TUT y cedi 2—3 +, SKi BU3HAYAIH 1HAUKATOPHOIO CTPi-
ykoro «Kerodan», Ta cuporarii kposi (1,1-2,1 mMMomnw/in), Bu3Hadanmu keromerpoM Optium Xceed
(CIIA). VY xopiB HoCHigHOI TPYyIU CHOCTEpiranack rimopeKcisi, IpUrHiYeHHs, TaxiKapAis, TaXilHoe.
Y KOTpOJIBHIN TPymi I1i 03HAKW OYJIM BiICYTHI, @ PiBEHh KETOHOBUX TiI B CHPOBATII KPOBi CKIIaIaB
0,4-0,7 mmons/n1. Y cedi TBapHH 3 i€l TPYNTA KETOHOBUX T1JT HE BUSBIIIM.

Y cupoBaTIli KpOBi BH3HAYAIH: BMICT 3arajbHOro OiJIKa Ta BiJICOTKOBI YaCTKH HOTO (hpaKiliii, KOH-
[ESHTPAIlII0 CEYOBHMHU, 3araibHOTO OLTpyOiHy, TIFOKO3H, 3araJIbHOTO KajbIlif0, HeopraHiyHoro ¢oc-
(hopy, 3arajgbHOIO X0JIECTEPOITY, TPHALMITIILEPOIiB, ¢pakiii ginonporeinis (JINIBI" — ninonpoTteinis
BHucoKkoi ryctunH, JIITHI™ — mimonporeiniB Hu3bpKkoi ryctuau, JIIJIHI — mimompoTteiHiB myxe HU3BKOI
I'YCTHHH), CITiBBigHOMmIEHHs (pakiiii ginonporeinis (CPJI), koHIeHTpalio B-mimonporeinis, riiko-
nporeiniB (I'TI), 3aransHux xoHzapoituHCyIb(atiB (XCT), dhpakuiii ri1iko3aMiHOTIIKaHiB CHPOBATKH
kpoBi (IATc), aktuBHicTE ACAT, AnAT, nyxuoi docdaraszu (JID) [9]. Onepskani pe3yapTaTH IIi LIS
rajgy CTaTUCTHYHIA 00poOui. JocmimKeHHS TPOBOAMIN Ha TIOYAaTKy OOCTEKEHHS Ta Micisl 3aJaBaHHs
npenapary ‘“Rindavital” mist KOpeKIlii cTaHy TBapHH.

OCHOBHI pe3yJbTaTH AOCTIIKeHHs. 3TiAHO 3 OTPHUMAHUMH pe3yabTaTaMH y TBapUH 000X TPy
piBeHb 3araibpHOro Oifka OyB y MeKaxX HOPMH, KOHIEHTpPALlisl 3araJIbHOTO KaJbllil0 Ta HEOPTaHIqHOTO
thoctopy, BMicT OiLTipyOiHY TaKOXK HE BUXOIWIM 32 MEXKi HOPMH. 3a CYOKIIHIYHOTO KETO3y B KOpIB
crnioctepiranach rinoriikeMis (1,910,06 Mmvonb/in), OyB 30UIbIICHUI BMICT ce4oBUHU (6,410,12 MMOITB/IT),
aktuBHICTh JI® Ta ATAT B 000X rpynax Oyja B Mekax HOpMH, a AcAT 3a cyOKIiHIYHOT POpMH KETO-
3y He3HadHO i1 mepesuinyBaia — 1,7610,06 mmons/(r-m). OTxe, 32 JaHUMH KITIHIYHAX 1 010XiMIYHIX
JOCIIKEHb Y TBAPUH CIIOCTEpiransach CyOKIIiHIYHA hopMa KeTo3y, He3HAYHI HMOPYIICHHS QYHKII 1me-
YiHKH Ta Jierka popma Tinepa3oTeMii.

Pe3ynsTaTi JOCIIIKEHHS CTaHy OOMIHY JIITiIiB, TIIIKOKOH TOraTiB Ta OiIKiB HaBeaeH] B Tabmuisax 1-3.

3a manumMu Tabauui 1, 3a cyOKIiHIYHOro nepediry KeTo3y yMICT 3arajJbHOro OijKa Ta JyacTKa ajb-
OyMiHIB y OUIBIIOCTI KOPiB HE BUXOATH 32 MEX1 HOPMH Ta HE BiIPI3HIIOTHCS Bifl MOKA3HUKIB Y KOHT-
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POJIBHIH rpyIi. Y Mexkax 3Ha4eHb KOHTPOJIbHOI rpymu Oyia 1 yacTka ol riio0ysIiHiIB, 110 € TOKa3HUKOM
BiJICYyTHOCTI TOCTPOTO 3amaJicHHs Y KOPiB 000X TPyII.

Tabmuns 1 — Ckaaa mpoTeiHorpamu 3a cyOKJIiHIYHOTO Mepediry Kero3y B KOpiB Ha MOYATKY A0CTixy

BioxiMi4HI TOKa3HUKH Kniniuno 310poBi P< CyOKIIiHIYHAH KeT03 Hopma
AnbOyminn, % 38,43+2,28 0,5 41,9+2.44 3648
al 4,93+0,29 0,5 5,23+0,20 5,0-9,0
) a2 11,1740,45 0,5 10,43+0,90 8,0-13,0
I'mo6yninn, %
B 15,93+1,22 0,5 13,7+0,91 12,0-18,0
Y 29,54+2,35 0,5 29,39+2,14 17,0-33,0
A/T" xoedinient, % 0,740,071 0,5 0,64+0,06 0,68-0,86

[Ipo BiACYTHICTH TOCTPOTO 3aMajbHOTO MPOLECY Y BCiX AOCHIAHUX KOPIB TAKOX CBIJYUTH 1 HOP-
MaJIbHHH PiBEHb y CHPOBATII KpOBi mpo3anaibHux uTokiniB IL-1P ta IL-6 (ocTaHHi# € MemiaTopom
rocTpoi ¢a3u 3ananenHs). He 3MiHIOBaBcS MOPIBHAHO 3 KITIHIYHO 30pPOBUMH TBapUHAMH BMICT HpO-
TH3anajabHOro mutokiny IL-4, skwii iHribye cexpemito IL-1 Ta IL-6. Pisens ¢pakmiii a2, B- Ta
Y-TI00YITiHIB 32 CepeHIMH 3HAaYSHHAMH BIPOTiTHO HE BiAPi3HABCS, X04a il HE3HAYHO TIEPEBHUIITYE MEXKI
HOPMH B JeSKHX BHUMagKkax B 000X rpynax. 30KpeMa, 3a KeTo3y 30UIbLICHHS YacTKu (pakuii
B-rtoGyiHiB HeMae B sk0HOT TBapUHU — 0 %, a y KOHTPOIIBHIi Tpymi — y 28,6 % kopis. 3a KeTo3y Ta
Yy KOHTPOJIBHIN TPy 301IbIICHHS YaCTKH Y-TII00YIiHIB BCTaHOBIEHO Y 28,6 % KOpiB, 10, MOXKJINBO,
OB A13aHO 31 CTaHOM TBapuH micis oTenenusa. Koegimient A/I" 6yB omHakoBuM B 060X rpymax. OTxke,
3a CyOKJIiHIYHOT ()OPMH KETO3y Y BHUCOKONPOAYKTMBHHX KOpiB BiACYTHI 3HA4Hi 3MiHH MOKa3HHKIB
cTaHy oOMiHy OiNKiB y cupoBartili kpoBi. ¥ pobori B.B. Brizna Ta M.P. CimonoBa [5] Takox 0yno Bu-
BUCHO MMOPYILIEHHS 00MiHY OLIKIB 3a K€TO3y BHCOKOIPOIYKTHBHUX KOPIB Ta BCTAHOBJICHO, HAa BIAMIHY
BiJI HAIIUX PE3yJbTaTiB, TOCTOBIPHE IMIIBUIICHHS B CHPOBATIII KPOBI KUTHKOCTI 3araJIbHOTO OiTKa Ta
3MiHHU CHiBBiJHOIIEHb OITKOBUX (pakuiil (BiporigHe 3HKEHHS albOyMiHIB 1 3pOCTaHHS [JIOOYIIiHIB).
Taxki po30i>KHOCTI, HAIICBHO, OB’ sI3aHi 3 HASBHICTIO B JOCJIPKEHHIX IUX aBTOPIB OLIBII TSHKKOI, KITi-
HIYHOI cTajil KeTo3y B KOPIiB, HIK Y KOPIB, sIKi OyJu 0OCTe)KEHI HaMH, 13 CYOKIIHIYHUM Iepebirom
XBOPOOH.

VY Tabnuui 2 HaBeaeHI MaJTOBUBYEHI 32 KETO3Y KOPiB MOKa3HUKH — BMICT TJIIKOTIPOTETHIB Ta ByTJie-
BOJHOI YaCTUHU MIPOTEOTIIIKAHIB — TIIKO3aMiHOTJIIKaHiB.

Tabnuus 2 — IinikonpoTteinu, XoHapoiTuHceyabdaTu Ta ppakuii AT 3a cyOkiiniuHoi popMu KeTO3y B KOpiB

BioxiMiuHHI TOKa3HUK Knini4yHo 310poBi P< CyGrniniunmit
KET03
[nmikonpoTeiny, ox1. 0,75+0,033 0,002 0,58+0,03
XoHIpoITHHCYIB(ATH, T/ 0,047+0,011 0,03 0,019+0,03
[-XounpoitnH-6-cybdar 7,09+0,096 0,001 5,57+0,087
®paxkuii TAT, |II-Xonapoitun-4-cynbdar 1,73+0,068 0,003 1,33+0,084
YM. O11. [II-I'enapancynabdat 1,430,136 0,1 1,190,067
Cyma ¢paxkiiii 10,24+0,153 0,001 8,09+0,179

3a manuMu Tabnumi 2, 3a cyOKmiHIYHOTO THepebiry kerosy piBeHb [Tl OyB BiporiaHO 3HMKEHHMA
TTOPIBHSHO 3 KOHTPOJIBHOIO TpyTioro Ha 22,7 %.

3Bakarouu Ha Te, MO ONBIIICTH OIMKIB CHPOBAaTKH KPOBi 332 CTPYKTYPOIO € TIIKOIpOTeiHaMH, a
BMiCT OLJIKiB, SIK HABEJCHO B TaOnwili 1, OTHAKOBUH B 000X rpymnax, BipoTiHEe 3HWKCHHS KOHIICHTpA-
1ii I'TI 3yMOBIJICHO 3MEHIIIEHHSAM CaMe BYTJIEBOAOBMICHOI YACTHHH 1X MOJICKYIL.

Konuenrpariis 3aranpanx XCT y kopiB 3a CyOKIIIHIYHOTO Mepediry KeTo3y JOCTOBIPHO HHKYA,
HIX y KOHTPOJIBHIN rpymi, y 2,5 pasu, o chiBnagae i3 cupsMoBanicTio 3MiH piBHs ['Tl. Ananoriuni
3MIHHU MPUTaAMaHHI 1 TaKUM MMOKa3HUKaM sik cyma (pakuiii ['Al'c. 3okpema, BMICT OCTaHHIX 3a Cy0-
KJIIHIIHOTO Tepebiry keto3y B 1,27 pa3u MEHIIUN MOPiBHIHO 31 310poBUMH TBapuHamH, I Ta Il ¢pa-
kuiii [Al'c — y 1,27 ta 1,3 pasu BignoBigHo. HeoOxigHo 3BepHYTH yBary Ha BiACYTHICTb y AOCTiA-
Hill Ta KOHTPOJIbHIN Tpynax KopiB BiporigHux BinxMinHocTed y koHueHntpauii III ¢ppaxnii [Al'c, sxa
MICTHTh BUCOKOCY/Ib(haToBaHi Gopmu ['Al’, 30kpema remnapancyibdarty, 1110 BXOIAATh Y CKIaj 0a3alib-
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HAX MeMOpaH MapeHXiMaTO3HWX OpPTaHiB TBApWH. MOXJIWBOIO NPHUYMHOIO TAKOTO MEPEpO3MOILTY
¢paxuiit ['Al'c, I'TI ta 3aransanx XCT 3a cyOkmiHiuHOT popMU KETO3Y B KOPIB € 3HWKEHUN PiBEHBb
TJIIOKO3W B OpraHi3Mi, sfKa € JHKepesioM YTBOPEHHS BYTJIIEBOAHOT YACTHHHU YCiX TIIIKOKOH foratiB. He-
3minenuii piBenb I ¢pakiii ['Al'c € moka3HHKOM CTaOiIBHOCTI CTaHy 0a3aJbHUX MEMOpaH MmapeH-
XiMaTO3HHX OPTaHiB 1 BiICYTHOCTI CXUIBHOCTI 10 Qibporusauii. o Toro x Bigomo, mo XCT Boio-
JIIOTh MPOTU3ANAIBHAM e()eKTOM, OCKIUIBKH 1HTi0YIOTH Pi3HI Mpo3ananbHi GakTOpH, 30KpeMa LUTO-
kinu IL-1P ta IL-6, 3a paxyHok npurHiuenns NO-cunrterasu, [{OI'-2 i PGE 2, ta 3HIKYIOTh IPOIeC
okucHeHHs OinkiB [10].

TakuM 9MHOM JOCIIHKEHHS TTOKa3HUKIB 0OMIHY MPOCTHX 1 CKJIQJIHUX BYTJICBOIIB ITiITBEPKYIOTh
BIZICYTHICTh 3allaJIbHOI peakuii Ta mpomidepaTuBHUX MPOLECIB 3a CYOKNIHIYHOTO mepediry Keto3y y
BHUCOKOTIPOIYKTUBHUX KOPiB Ha MOYATKY JIaKTalii, 10 CHiBIagae 3 pe3yabTaTaMH JOCHTIHKEHH 00Mi-
Hy OLJTKiB y ITUX TBapHH.

VY Tabnuui 3 HaBeneHI MaJOBUBYEHI 32 KETO3y KOPIiB MOKA3HUKH — (hpaKuii JIMONpOTEIHIB Ta CHiB-
BigHowIeHHs (pakuiii ginonpoteini (CDJI) — (koediieHT aTeporeHHOCT] B TYMaHHI i MEIHULINHI).

Tabmuns 3 — Jlinigorpama 3a cy0kiiHiuHOr0 nepediry kero3y B Kopis

BioxiMi9HMI TTOKa3HUK Kuiniuno 310poBi P< CyOKIIiHIYHAH KeTO3 Hopma
XounecTeposl, MMOJIb/JI 2,73+0,188 0,5 2,99+0,331 1,56-3,64
Tpuaunnriinepoan, MMOJIB/JI 0,18+0,011 0,04 0,25+0,018 0,18-0,64
JIBT, MMoub/n 0,93+0,037 0,1 0,760,102 -
JITTHT", mMoas/n 1,710,156 0,05 2,11+0,233 -
JIIAHT, Mmmons/n 0,081+0,005 0,01 0,12+0,008 -
B-ninonporeinu, ym.o. 5,2940,241 0,02 6,27+0,273 4,0-6,2
CDJI (KA) 1,910,126 0,001 2,97+ 0,151 -

3a manuMu TabnwIi 3, y KOpiB 32 CYOKJIIHIYHOTO Mepediry KeTo3y BMICT XOJIECTEPOTy BIPOTiTHO
HE BIpI3HAETHCA BiJ NMOKa3HUKA B KOHTPOJBHIN Ipymi i BXOOUTH B MexXi pedepeHTHoi HopMmH (1,56—
3,64 MMOJIB/T).

BwmicT TpuammiriiineposaiB, HaBIMaKy, 3a KETO3y BIPOTiTHO MiABUINCHHWHA MOPIBHSIHO 3 TBapHHAMU
KOHTPOJBLHOI rpymid B 1,4 pa3u. BMicT JinonpoTeiHiB BUCOKOT TYCTHHH MaB TEHICHITIIO A0 3HUKEHHS
3a CyOKIIIHIYHOTO KeTO3y — 1X BMICT 3HM3UBCS y 1,2 pa3u, a HU3bKOI TYCTUHH — TEHACHLIIO A0 3011b-
meHHs B 1,2 pasw, Mo i 3yMOBHWIO BiJCYTHICTh 3MIH KOHIICHTpAIIIi 3aralbHOTO XoyecTepoiry. OaHak,
3a CYOKJIIHIYHOTO TIepediry KeTo3y CIoCTepirajoch BipoTiIHE MiABUINCHHS BMICTY JIITOMPOTEiHIB Y-
Ke HH3bKOI TyCcTHHH B 1,5 pasu. OcraHHE CHiBIAAano i3 CHOPAMOBAHICTIO 3MiH BMicCTy [3-
JITONPOTEIHIB, BU3HAUCHUX 3a MeTOI0M bypmireiina i Camas, 3TiTHO 3 SIKUM ITOKa3HUK BipOTiTHO 30i-
npmuBcs B 1,2 pasu. HaiOinpin moka3oBuMu OyjM 3MiHM CHiBBiIHOLIEHHS (DpaKiiid JiMOmpoTeiHiB
(CDJI) — (koedilieHT aTepOreHHOCT] B rymMaHHii Menuiudi — JITTHC+JITIIHIT/JITIBI). 3a cyOkminiy-
HOTO TIepediry KeTo3y Iiei MOKa3HHUK 3 BUCOKUM CTYIICHEM BipOTiAHOCTI 301IbIHBCS B 1,55 pasm.

OTxe, 3a CyOKITIHIYHOTO Mepediry KeTo3y B KOPiB CIOCTEPIraloThCs MOPYIIEHHsI OOMiHY JNiMifiB i
JNONpoTeiHiB y (opMi TimepTpHaAMITIIIepHIeMil Ta TiepIinonpoTeiHeMii 3a paxyHOK JIMOMpOTei-
HIB Ay»€ HU3BKOI TyCTHHM Ha Tii TeHaeHIi no migsumeHHs JIITHI Ta samwkenns JITIBI. Le miaTee-
PIUKYETHCSI aHAJIOTIYHUMHE 3MiHamMu BMicTy B-mimonporeinis ta pisaem C®PJI i xapakTepHO TS MMova-
TKOBOI cTafil minmoMobim3ariiinoro cunpomy [1, 4, 11].

OpneprkaHi pe3yabTaTH 3a CyOKIIIHIYHOI (JOPMHU KETO3Y KOPiB KOPETIOIOTh 3 HABEACHUMH BHIIIE Ja-
HUMH IOJ0 BiJICYTHOCTI 3amajibHOI peakuii Ta TeHaeHwii 1o GidpoTu3aii mapeHxiMaTO3HUX OpraHiB.
Ile Takox cmiBmagae 3i 3meHmeHASM BMicTy XCT, sKi, sSIK BiTOMO, 3HIKYIOTh BMicT C-peakTHBHOTO
0isika, CIIOBUILHIOIOTH MIPOTPECYBAHHS aT€POCKIEPO3y, OJOKYIOTh MEPEKHCHE OKUCHEHHS JIMiAiB IMo-
P 31 3ralaHUMHE BHIIE POTU3ANIATBHIUMHA BIacTUBOCTsIMH [10].

TakuMm 9UHOM, OJepKaHi pe3yabTaTH JAOMOBHIOIOTH BiIOMOCTI IIOJO MATOTEHE3Y KETO3y B KOPIB
Ha CYOKJIIHIYHIN cTafii i € OCHOBOIO JJIA i1 JIarHOCTHUKH Ta OIIHKW CTaHY 3I0POB’S KOPIB y pasi JiKy-
BaHHS Ta KOPEKIii [bOTO CTaHy.

KopoBam xBopwM Ha CyOKIiHIYHHN KeTO3 IS JIKyBaHHS 3afaBanu mpemapat ‘“Rindavital”.
Teapuau Oy 00CTEX)EHI yepe3 2 THKHI MICHs JTIKyBaHHSA. Y MOCIIHIN TpyIi MOKpAIIUBCs 3ara-
JBHUHM CTaH, HOPMaNi3yBalIKCh PiBEHb TJIIOKO3U Ta KETOHOBHX TiJl B CHPOBATIl KPOBi, HE BiAPi3HSA-
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JIUCH BiJ KOHTPONBbHOI TpymH KopiB moka3zauku ['TI, XCT ta ['Al''c, 3HU3UBCS BMICT TPHAIIFIITIIi-
nepodis, JIIIJIHT, B-ninonporeinis ta mokasuuk CPJI, m10 CBIAYUTH PO YCHIMIHICTH CBOEYACHO-
r0 3aCTOCYBAaHHSI KOPETYIOUMX 3aXO[iB 3a CyOKJIiHIYHOTO mMepediry KeTo3y y BHCOKOIPOIYKTHB-
HUX KOPIB.

BucHoBku. 1. B cupoBartiii KpoBi HE BCTaHOBJICHI BIpOTigHI 3MiHM KOHIICHTpALIl 3arajbHOIo OiJI-
Ka foro ¢pakiiii 3a cyOKJIIHIYHOTO Mepediry KeTo3y B KOPiB, BUABJICHUNA HOPMAaJbHHUI PiBEHb IIPO3a-
NaJIBHUX Ta MPOTU3aNaJbHAX HUTOKIHIB Y CHPOBATLI KPOBi TBApHH, IO BKa3y€e Ha BIJICYTHICTD 3ama-
JICHHS 3a CYOKJIIHIYHOI ()OPMHU KETO3Y.

2. Y KOpiB XBOpHX Ha CYOKJIIHIYHUN KETO3 BHUSBJCHE BIpOTigHE 301IbIICHHS BMICTY TPHALIMIIII-
nepouis, JIIJTHT, B-mimonporeinie ta mokasauka CDJI Ha T/ BiZICYTHOCTI BIPOTIIHUX 3MiH BMICTY
3arajJibHOTO X0JecTepoiry Ta xosecrepoiry JIIIBI 1 JITTHI .

3. 3a cyOKIIIHIYHOTO KETO3Y CIOCTEPIraeThes TiMOTiKeMis, sika MPU3BOAUTH 0 3HIKEHHS CHHTE-
3y riikonporeini, 3aranpHux XCT ta 11 I dpakmiii cupoBaTKOBUX Tiiko3amiHormikaHiB. PiBens 111
¢dpakmii cupoBatkoBux ['Al' OyB ogHAKOBHUH 31 3MOPOBUMH TBapHHAMH, IO BKa3ye€ Ha BiJICYTHICTH
CTPYKTYpPHHX 3MiH 0a3albHUX MeMOpaH NapeHXiMaTo3HUX OpTraHiB.
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MaJjiou3y4yeHHbI€ 3BeHbsl HApYLIeHHI 00MeHa JIMIIHA0B U IVIMKOKOHBIOTATOB NPH CyOKJIMHHYECKOil (hopme KeTo-
32 y BBICOKONIPOAYKTHBHBIX KOPOB

. B. Kuokauo, O. II. Tumomenko, B. A. ITaceunux, H. U. Kopenen

VY CTaHOBJIEHO OTCYTCTBHE BOCHAJICHUS U CTPYKTYPHBIX M3MEHCHHH 0a3ambHBIX MEeMOpPaH IMapeHXMMAaTO3HBIX Opra-
HOB TpHU CYyOKIMHUYECKOM TE€YEHUH KET03a y KOPOB, YTO MOJATBEPXKAAETCS OJUHAKOBBIM CO 3J0POBBIMHU KHBOTHBIMH
YPOBHEM MPOBOCHAIUTENBHBIX U MPOTHBOBOCIAIUTENbHBIX HIUTOKHHOB U III ppakuuu rimko3aMHHOTINKAHOB CHIBOPO-
TKH KPOBH.

BeisiBeHBI HauaNpHbIE IPU3HAKK JTMIOMOOMIIM3AHOHHOTO CHHAPOMA, O YéM FOBOPUT JOCTOBEPHOE YBEIMYEHHE COIC-
prkaHus Tpranuiriuieponos, JIIJIHII, B-nmunonporenioB Ha GOHE OTCYTCTBHS JOCTOBEPHBIX H3MEHEHHH COMEpKaHUs 00-
IIET0 XOJIeCTEPOIa U XOIeCTeposa JUMONPOTEUI0B BEICOKOH TNIOTHOCTH U JIUTIONPOTENI0B HU3KOH INIOTHOCTH MPH CYOKIIH-
HH4Yeckor opme kero3a. ITossimenue I u I ¢ppaknnit rmMKo3aMUHOTIIMKAHOB (XOHAPOUTHH-6 M XOHAPOUTHH-4 CyIb(haToB)
YKa3bIBacT Ha pa3BUTHE CyOKIMHIIECKOH 0CTE0IUCTPODHH.

BroxumMuYecKIMI CHMIITOMAaMH CyOKJIMHIYECKOH (POPMBI KETO3a SIBIIIOTCS. YMEHBIICHHS KOHIEHTPAUH TJIFOKO3BI, T10-
BBIIICHHSI KOHIICHTPAlUM KETOHOBBIX TeJ, BCEX TJIMKOKOHBIOratos, kpome III ¢paknmy (CBIBOPOTOUHBIX ITIMKO3aMHHO-
TJINKAaHOB), MOYEBHHBI, HE3HAUWTEJIbHOE MOBBIIEHHE akTuBHOCTH ACAT, conmepxanus Tpuanwnrauneponos, JIITJHIL,
B-mumnonporenHoB. B mpemenax HOPMBI OCTAIOTCS COAEp:KAHWE MHTEPICHKHHOB, OOIIero Genka, IpOTeHHOrpaMa, YPOBEHb
III dpakiyy CHIBOPOTOYHBIX ITIMKO3aMHHOTJIMKAHOB, KOHIEHTpAIUs o0mero xonecrepona, xonecrepoina JIIIBIT u JITTHII,
o011ero Kajblys, Heopranudeckoro gocdopa, ounnpyouna, aktuBHocTh ATAT.

KiroueBble c10Ba: KOpOBBI, KETO3, OOMEH JIMIHUJIOB, XOJECTEPON, XOHIPOMTUHCYIb(ATHI, ITIMKO3aMUHOIIMKAHBI, HHTEP-
JIEHKUHBL.

Insufficiency known links of lipids metabolism and glycoconjugates violation at subclinical form of ketosis in
highly productive cows

D. Kibkalo, O. Timoshenko, V. Pasichnik, M. Korenev

Absence of inflammation and structural changes of basal membranes in parenchymatous organs at subclinical course of
ketosis in cows was detected, that is confirmed by the identical level with healthy animals of pro-inflammatory and anti-
inflammatory cytokines and third fraction of glycosaminoglycans in serum blood.

The initial signs of lypomobilization syndrome were determined, on what specifies reliable increasing of triacylglycer-
ols, lipoproteins of very low-density and B-lipoproteins content on a background absence of reliable changes of total choles-
terol and cholesterol of high- and low-density lipoproteins content at subclinical form of ketosis. The increasing of first and
second fraction of glycosaminoglycans specifies on development of subclinical form of osteodystrophy.

Researches were conducted on cows of red dairy breed in 3-5 annual age, with the productivity over 6000 liters
for a lactation. Animals were clinically inspected in the first weeks after lactation. Urine and blood were selected for a
biochemical analysis. Two groups were formed with 7 cows in each — control and experience. To the experience group
were entered cows with the presence of ketone bodies in urine (in 2-3, that were determined by the indicatory ribbon
of "Ketophan"), and in serum blood (1.1-2.1 mmol/l, that were determined by ketometer of Optium Xceed (USA).
In cows of experience group were hyporexia, oppression, tachycardia, tachypnoea. These signs were absent in a con-
trol group, and the level of ketone bodies in the serum blood folded 0.4-0.7 mmol/l. In urine of animals from this
group the ketone bodies were not detected.

In the serum blood of experience and control groups are determined: content of general protein and percentage composi-
tion of it fractions, concentration of urea, general bilirubin, glucose, general calcium, inorganic phosphorus, general choles-
terol, triacylglycerols, fractions of lipoproteins (high-, low- and very low-density), correlation of lipoproteins fractions, con-
centration of beta-lipoproteins, glycoproteins, general chondroitinsulfates, fractions of glycosaminoglycans, activity of ami-
notransferases, alkaline phosphatase. The results were subject to statistical treatment.

At the subclinical form of ketosis in cows are observed the violations of lipids and lipoproteins exchange in form of hy-
pertriacylglyceridemia and hyperlipoproteinemia due to lipoproteins of very low-density on a background of tendency of
lipoproteins of low-density increasing and decreasing of high-density lipoproteins. It is confirmed by the analogical changes
of content of beta-lipoproteins and level of lipoproteins fractions correlation. It is characteristically for the initial stage of
lypomobilization syndrome.

The results at the subclinical form of ketosis in cows, that were obtained, correlate with the above-mentioned data
relating to absence of inflammatory reaction and tendency to fibrotization of parenchymatous organs. It is also coin-
cides with decreasing of chondroitinsulfates content, that, as known, reducing the content of C-reactive protein, slow-
ing down the progress of atherosclerosis, blocking the peroxide oxidation of lipids next to the above-mentioned anti-
inflammatory properties.

In the serum blood at subclinical form of ketosis were detected the decreasing of glucose concentration, increasing
of ketone bodies concentration, all glycoconjugates except of third fraction of serum glycosaminoglycans, urea, insig-
nificant increasing of aspartate aminotransferase activity, content of triacylglycerols, lipoproteins of very low-density,
beta-lipoproteins. Due to the norm limits was content of interleukins, general protein, proteinogramm, level of third
fraction of serum glycosaminoglycans, concentration of general cholesterol, cholesterol of high- and low-density lipo-
proteins, general calcium, inorganic phosphorus, bilirubin, activity of alanine aminotransferase.

Key words: cows, ketosis, lipid's metabolism, cholesterol, chondroitinsulfates, glycosaminoglycans, interleukins.

Haoitiwna 17.05.2016 p.
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JIEBUEHKO B. 1., 1-p BeT. Hayk

MEJ/IBHUK A. 10., BE3YX B. M., MOCKAJIEHKO B. I1.,
XAPYEHKO A. B., kanaunatu BeT. HayK

binoyepxiscokuii HayionanvHuli azpapruil yHigepcumem

BILIMB ITPEITAPATY MEI'ABIT HA A-BITAMIHHUM I KAJIBIIIE-
OOCPOPHUU OBMIH Y CIUVIBCBKOI'OCITIOJAPCBKUX TBAPUH

IMomano pe3ynpTaTH KIIHIYHOTO BUNPOOYBaHHS BIUIMBY mperapaTy MerasiT Ha craH A-BITaMiHHOTO Ta Kajbllie-
(bocdopHOro 06MiHy y CitbcbKOrocmonapchbkux TBapu. Ilicis 3actocyBaHHs npenapary MeraBiT KOHIEHTpalis BiTaMiHy A
36inpumtacst Ha 39,0 % y cyxoctiiiHux kopiB i 40,6 % — miliaux (p<0,01). BMicT 3aranbHOr0O KajbLilo MaB TEHICHIIO 10
3pocranns (p<0,1).

V tenst BecranoBneHo BiporinHe (p<0,01) 3poctanHs BMicTy 3arajibHOTO KaibLiio i Bitaminy A (+24,9 %; p<0,01); y ko-
Hel BiIOyJHCs MO3UTHBHI 3MIHM BMICTY 3arabHOTo Kasmito (p<0,05) Ta Bitaminy A (p<0,01).

Haii6inpm moka3oBUMH € 3MiHM Gi0XIMIYHHX ITOKAa3HUKIB KPOBi y CBHHEH. Y CBUHOMATOK HMOPICHHUX 3piC BMICT 3araib-
Horo Kaibwito (+39,6 %; p<0,001), makrylounx — 3aragpHOro Kajiblio (+19,0 %) ta Heopraniuxoro docdopy (p<0,001 i
p<0,05 BiamoBinHO). B 060X rpymax moka3oBi 3minu Bitaminy A (+ 43,2 1 63,4 %; p<0,05; p<0,01). Y mopocsT 301IbIIUBCS
BMicT 000X MakpoeneMeHTiB Ta Bitaminy A (+75,0 1 79,8 %; p<0,01).

Kurouogi ciioBa: MerasiT, BiTaMiH A, MaKpOeJIeMEHTH, 3aTallbHUI Kallblliil, HEOpraHidHui pocdop, 0OMiH pEIOBHH.

IMocTanoBKka npo6/ieMu, aHATI3 OCTAHHIX J0caiTxkeHb i myOaikaniii. bineme 130 pokiB mpoi-
LIJIO 3 Yacy BIAKPHUTTS BiTaMiHiB. 3HaHHS NPO HUX y3arajbHEHi B CAaMOCTiHIN HayLi — BITaMiHOJIOT11,
sIKa TICHO 3B’si3aHa 3 IHIIMMH rajly3sSMHd HayKH 1 BKJIIOYae Sk QyHIaMEHTaJIbHI, TaK 1 MPHUKIIAIHI acre-
ktH. e B 60—70-1 poku MUHYJIOTO CTOJITTS OyJIO BUBYCHO METa0OiuHEe 3HAYCHHS, MEXaHI3MH il Ta
OCHOBHI HUISIXU OOMiHY BiTaMiHiB Tpyn# B, siki € monepeannkamMu KohepMeHTIB a00 MPOCTETHYHHUX
rpyn ¢pepMeHTiB. 3HaYHO MEHIIE 3HaHb OYJI0 MO0 MEXaHI3MYy il )KMPOPO3UMHHUX BiTaMiHIB, 30Kpe-
Ma PETHHOEBOI KHCIOTH, B3a€MOMIA AKOi 31 CelM(pIYHIMHU SAEPHUMHU pEIeNTOpaMH y TKaHMHaxX-
MIIIEHSX CTUMYJIOE CHHTE3 OiIKOBUX (haKTOpiB, BiAMOBINANBHUX 3a BIUIMB BiTaMiHy A — Ipolecu
npoidepartii i audepeHIiroBaHHS CMTENi0 AUXATFHUX MUIXIB, CTU30BOi 000JIOHKH KUIICYHUKY Ta
MIKipHUX TIOKpHBiB [1-3].

3Ha4yHMX ycmixiB OyJio TOCATHYTO y BUBUEHHI OOMiHY 1 MexaHi3My nii Bitaminy D, siki oOrpyHTO-
BaHi (pyHIAMEHTATBLHUMHU JOCTIIKEHHAMH 3 BIIKPUTTS OI0JOTIYHO aKTMBHUX MeETaOoINITiB BiTaminy D:
25-rigpokcu-, 1,25 i 24,25-murigpokcuBiTaminiB D, meprmmii 3 SKHUX CHHTE3YETHCS B TeMaTOIMTAaxX, a
npyri — Hupkax [4-6]. Ilepemycim Oymno mokazaHo, 1mo Metabomtu Bitaminy D — 1,25(OH),D; i
24,25(0OH),D3, axi cuHTE3yI0TbCA B HUpKaxX [5—9], CTUMYIIOIOTH YTBOPEHHS Crielu(iyHOro Kanbliie-
3B’ si3yBabHOTO Oinka (Ca3b) B eHTeponmTax 3 BUCOKHMM CTYIIEHEM KOPEJAIlli MiX KUTBKICTIO YTBO-
peHoro 6iyka 1 MBHIKICTIO abcopodiii kambiro [S5, 10-12].

dyHIaMeHTaNnbHI AOCHiIKEHHS 00 OOMiHY BiTamiHy D gany modaTok BHBYEHHIO TOMEOCTa3y
Horo MeTaboiTiB 32 XBOp0oO pi3HUX opraiB [13—15] Ta BUKOpUCTaHHS MpenapaTiB XoJieKanbuudepo-
a1y i npoiIaKTHKY ITaTOJIOTII 1 JTIIKyBaHHS XBOPHX TBapuH [16, 17].

Pesynprat QpyHImameHTaNbHUX 1 MPUKIAJAHUX AOCTIIKEHb y3aralbHEHi B OKpEMUX MOHOTrpadisx
[2, 5, 18, 19]. B ocranHi mecaTUmiTIsl y BeTepUHApHIA MEAMIMHI 3aCTOCOBYIOTH KOMILIEKCHI penapaTy
YKHUPOPO3UMHHKX BITAMIiHIB 32 PI3HUMH Ha3BaMHU 1 3 Pi3HUM CITiBBiTHOIIEHHM OKpeMuXx 3 Hux [20, 21].
JIumme okpeMi mpenapaTy MIiCTATh KOMIUIEKC JKHPO- 1 BOJOPO3UMHHUX BiTaMiHIB (OJIITOBIT, IHTPOBIT),
TOMY BUBYCHHS iX BIUIMBY Ha TBAPHH Pi3HUX BHIiB, 0COOJIMBO 3 OJHOKAMEPHHM IILUTYHKOM, € BaXKJIH-
BUM 1 akTyanbHUM. OJJHUM 3 HUX € HOBHM npenapaT — MerasiT.

Mera pocitiazKeHb — BUBUUTH BIUIMB Mpenapaty MerapiT Ha A-BiTaMiHHMH 1 Kaubliie-pochopHuit
0OMiH y BeJIMKOI poraToi Xyao0u, KOHEH 1 CBUHEH.

Marepiaa Ta meToau nociaizxens. [Ipenapar MerasiT 3acTOCOBYBaJId BHYTPIIIHEOM SI30BO OJIUH
pa3 Ha 7 nmi0: KopoBaM 1 KOHAM — 6—8 1H €KIiH, TesITaM 1 CBUHAM — 4—6 1H €KIIiH y 103aX, MJI: KOPO-
BaM cyxocTiiauM — 25-30, gititaum — 35-40, Temaram Ha 100 kT Macu Tina — 15,0, koOmram xeped-
HUM — 20, naktytounM — 25-30, cBUHOMAaTKaM B OCTaHHil Micsiub mopocHocTi — 10—12, nakTyrounm —
15, mopocsitam macoto Tina 10-20 kr — 2-3, 20-50 kr — 4-5. IIpodinaktuuni 1034 y 1,5-2 pa3u MeH-
mii. B 1 M mpenmapaty MiCTUTBCS HAacTyIHa KUTBKICTH BiTaMiHiB: A — 15 tre. MO, D; — 7500 MO,

© Jlepuenxo B. I., MenbHuk A. 1O., Be3yx B. M., Mockajienko B. I1., Xapuenko A. B., 2016.
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E - 20 mr, B, — 10, B, — 5, Bg — 3, mikotunaminy — 50, D-maarenony — 125 mr, mianoko6anaMiny —
60 mxr, 6iotuny — 125, domieBoi kucinotu — 150 MKr.

KpoB miist mocmikeHHs BitOMpa Tiepe/l BBEACHHIM Ta 4epe3 THKICHD IIICIIsl OCTAHHBOI 1H €KITIT
npenapary. Bu3Hawamyn BMICT 3aragbHOTO KalbIifo — 3 apceHazo III peakTnBoM HamiBaBTOMAaTHY-
HUM OioxiMiuHMM aHanizatopom Stat Fax 1904+, Heopraniunoro ¢ochopy — 3 aMOHiI0 MOJIIOAATOM
(VIS-BapianT), kapoTuHy i Bitaminy A — 3a metogoM O. becces, 3aranpauii 6110k — OiypeToBoIO pea-
KIIi€10, aab0yMiHIB — 3 IHAUKATOPOM OPOMKPE30JI0BUM 3ejeHHUM. J1Jis OI[iHIOBaHHS (DYHKIIT IEUIHKH Y
KOPiB BUKOHYBAJIM KOJIOIAHO-0CaI0BY POy 3 hopMaibaerigom [22, 23].

OcHOBHI pe3yabTaTH J0CTiAXKeHHA. Y CYXOCTIHHUX KOPiB Ha MOYATKy AOCITiAY BMICT 3ara-
JBHOTO KaJIBITIIO Y CHPOBATIlI KpOBi KojuBaBcs y Mexkax 1,80-2,46 MMomb/i1 1 B cepeTHROMY CTa-
HOBUB 2,16+0,023 Mmomnp/n, mo Ha 4 % MeHine MiHiManbHOI HOpMH (2,25 MMomb/im). Husbpkwmit
YMICT KaJIbLiI0 B CHPOBATLi KPOBi KOPiB CBIAYMTH PO TiMOKajdbLieMil0. BBaxkaemo, mo mpuau-
HOIO i1 y cyXocTiiiHuX KopiB € nedinur Bitaminy D B pamioni. Ilicna 3actocyBaHHs mpemapaty
MeraBiT BMICT 3arajJbHOTO KaJIBIII0 y JOCIITHUX KOPiB cTaHOBHUB 1,87-2,42 MMoOIbB/1 i HOro ce-
penHiit ymict (2,23+0,09 MmMoinb/in) cBiTUUTH Juiie mpo TeHAeHIio (p<0,5) mo #oro 3pocTtaHHS.
Konuentpanis Heopraniuaoro ¢gochopy B CyXOCTiHHHX KOPiB Majia 3BOPOTHY TEHACHIIIO: SKIIO
Ha TModYaTKky BoHa ctaHoBmia 1,88+0,16 mMMmoaw/m, To mo 3aBepmieHHI — Ha 12,8 % wMenme
(1,64+0,15 mmoup/in). 3aragomM BMICT HeopraHidHoro ¢ochopy y AOCIIIHUX TBAPUH BIiIIOBIIAB
HopwMmi (1,45-2,20 Mmmomb/1).

Haiixpamuii BIutiB mpernapaTr MeraBiT CpaBiisB Ha A-BiTaMiHHUN OOMIH y TBapWH, OCKIJIBKH 3Mi-
HU KOHIICHTpAIlii BiTaMiHy A y CHpPOBATIIl KPOBI CyXOCTIHHUX KOpPIiB OyIW IOCHUTH MMOKa30BHUMH. Ha
MOYATKy JIOCHI/DKCHHS BMICT BiTaMiHy A y JOCHIJHUX TBapHH KOJIWBanacs B Mexax Bing 24,8 1o
37,4 mxr/100 Mn 1 #oro cepenHe 3HaYeHHs CTaHOBWIO 29,5+1,25 Mkr/100 Mi1, 110 HE3HAYHO BHIIE 32
HIDKHIO MKy HOpMH (25 MkT/100 Mi1). 32 TOBTOPHOTO JTOCTIIKSHHS KPOB1 KOPIB, SKUM BBOJIWIIH TIpE-
napat MeragiT, KinbKicTh BiTaMiHy A y HuX 30inpmunacs ao 37,6-46,2 mxr/100 mu (41,0+£2,26
Mkr/100 M), 110 Ha 39 % OinbIne 3a monepenHii nokasHuk (p<0,01; Tabm. 1).

Tabmum 1 — Bniine npenapaty MerasiT Ha NOKa3HHKH KaJblie-ocopHOro Ta A-pitaMiHHOro o6MiHy y KopiB i

TeJIAT
Toapmn Hepiox aocri,okeiis o | e T | 100
Cyxocrifini [epen BBC/ICHHSAM 2,160,023 1,88+0,16 29,5+1,25
KOPOBH [ToBTOpHE NOCTIIXKEHHS 2,23+0,09 1,64+0,15 41,042,26
p< 0,5 0,5 0,01
Tiiini [lepen BBE/ICHHAM 2,28+0,04 1,9+0,08 21,9+1,75
KOpOBH [ToBTOpHE NOCTIIPKEHHS 2,37+0,065 1,69+0,12 30,8+1,25
p< 0,1 0,1 0,01
Ilepen BBegeHHAM 2,15+0,05 2,540,068 19,3+0,61
Tensara IToBTOpHE AOCTIPKSHHSI 2,39+0,04 2,38+0,08 24,1+1,10
p< 0,01 0,5 0,01

KopoBu 0co61Bo 4yTinBi 10 AeiluTy BiTaMiHy A B 3aKIFOYHUAN MEPiOj] TUILHOCTI 1 HAa MOYATKY
JIaKTAaIlil, [0 3yMOBJICHO 3HAYHUM BUIIUIICHHSM HOTO 3 MOJOKOM 1 IMOCHJICHUM BHKOPHCTAHHSM B aH-
THOKcHAaHTHUX npouecax. 30-50 % peTHHOIy B MOJIO3MBI Ta MEYiHII HOBOHAPOMKEHHUX TEJIST 3yMO-
BJICHO HOTO MOOiTi3alli€ro 3 IEHiHKN KOPiB. [[MM MOSCHIOEThCS HU3BKUN PIBEHB BiTaMiHy A y mia3mi
KpOBI KOPiB Y TIEPEIPOIOBHI IEepioa, 0COOIMBO B OCTAHHIO JEKaIy TITLHOCTI, KOJIM BMICT HOTO 3Me-
Hiryetses Ha 40 % [19].

3acTocyBaHHS CyXOCTIfHUM KOopoBaM BiTaMiHy A B 1031 25-30 mur (375-450 tuc. MO, oaun pas
Ha 7 1i0) crpuse 301IBIICHHIO HOTO BMICTY HE JIMINE B CHPOBATII KPOBI, a ¥ Y TIEHiHII Ta MOJIO3HBI
kopiB. [loniOHi pe3ynbTaTn 32 BUKOpUCTAaHHS BiTaMiHy A y 1000Biit 1031 70 Tc. MO Oynu oxepskaHi
B.B. CaxurokomM [24].

Orxe, mpemapaT MeragiT, SKH BBOAMIA CYXOCTIHHAM KOpOBaM OAMH pa3 Ha 7 Ai0 mecTupa3ono,
cTabinizyBaB KaibLie-GpochOopHHIi i CTUMYITIOBaB A-BiTaMiHHHI OOMiH.

VY niiHUX KOpiB JOCIiAHI MOKa3HUKM KPOBI Mald MOAIOHY TEHACHILI0. 30KpeMa, BMICT 3arajib-
HOTO KJIBITII0 Ha MOYATKy AOCIiTy OyB y MekaX MiHIMaabHOI HOpMH (2,25 MMOJIB/IT), HOTO JTIMITH
cxinamm 2,19-2,40 MmMmons/n, a cepenHe 3HaueHHS cTtaHOBWIO 2,28+0,04 (Tabn. 1). Ilicms 3acTocy-
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BaHHS Mpemnapary CrocTepiraiacs TSHICHIIS 10 3POCTaHHS PIBHS 3arajbHOTO KaJbIiI0 Y CHPOBATII
KpOBI, OCKUTBKY cepefHe 3HadeHHs (2,37+0,065 mmonw/n) Oyno nume Ha 3,94 % Oinble 3a nomepe-
IHiH mokasHuK (p<0,1).

Bwmict HeopraniuHoro hochopy y DiHHAX KOPIB IICIIA 3aCTOCYBaHHs Mpenapary MeragiT MaB TEH-
neHuio 1o 3menmenHs (Ha 11,05 %; p<0,1), npote nuiie B oxHiel KOPOBHU 1oro Oyno MEHIIE HOPMHU
(1,35 mMoub/m), a cepeane 3HadeHHS o Tpymi (1,69+0,12 MMOIB/T) HE BUXOAMIIO 3a MEXi HOPMHU.
Crin BiAMITUTH, 0 AIHAM KOpOBaM TperapaT BBOAWIN Y 1031 35—40 M, 0 B po3paxyHKy Ha KO-
poBy cranoBmio 35-40 tuc. MO Bitaminy D3 mozao6u, ado 60-70 MO na 1 xr macu. Lliei mo3wn 11i7-
KOM JIOCTaTHBO JUIsI KOpiB 3 MpoayKTuBHICTIO 30—40 kr Monoka. ToMy MOSCHUTH TEHACHIIIO 70 3Me-
HimeHHs Gocdopy B cupoBatii kposi 3 1,9+0,08 mo 1,69+0,12 MMOIB/T MOXKHA JTUIIE HEAOCTATHIM
YMICTOM IThOTO MaKpoeeMeHTa B pamioHi (3,8 r B 1 KT cyXoi pe4oBHHH 32 HOpMH 4,5 T/KT).

Ha BigMiHy Bix MakpoeneMeHTiB, OOMiH BiTaMiHy A y IOCTiAHUX OiHMX KOpIB MaB MO3WUTHBHI
3MiHU. 30KpeMa, SIKIIO Ha moyaTky gociigy y 80 % kopiB BMIcT BiTaMiHy A B cHpOBaTLi KpoBi OyB
MEHITUM MiHIMabHOT HOpMH (25 Mkr/100 M) i B cepenaboMy craroBuB 21,9+1,75 Mkr/100 mi, To
LIECTUPA30BEe BBEACHHS MpernapaTy MerapiT cnpusuio 301IbIIEHHIO BMicTy petuHody no 30,8+1,25
MKr/100 ma (+ 40,6 %; p<0,01). Y Bcix KOpiB micisl 3aCTOCYBaHHS Ipenapary KOHLEHTpalis BiTaMiHy A
Oyma B MeXaX HOPMH.

Ha oOmiH BiTaMiHy A Ta HOro ACMOHYBaHHS 3HAYHHUH BILUIUB Ma€ (YHKIIOHAJbHHUM CTaH IeYi-
HKH [24]. Y 30 % xopiB BiH XapaKkTepH3yBaBcA TinepnpoTeiHeMi€l0, sSKa MOeAHYBaacs 3 Tinoalb-
OymiHeMier, mo3utuBHOO (y 20 %) i cnado mo3utuBHO (10 %) dopmonosoro npobdoro. Ioen-
HaHHS IIUX MMOKA3HHUKIB € IHIMKATOPOM IATOJOril mediHku (rematoaucTpodii), MPUUYUHOK SKOI,
BIpOTi/IHO, € MOPYLICHHS CIiBBIAHOMICHHS M)XK CyMapHOIO KiJbKiCTIO JIETKOQEPMEHTOBAHUX BYT-
JeBOAIB 1 mepeTpaBHUM NpoTeiHoM. [IoBTOpHE AOCTiIKEeHHS KPOBi KOPiB MOKa3ajo, 10 mpenapar
MerasiT He BOJIOJi€ I'eNaTONPOTEKTUBHUMH, a TUM Oilbllle TOKCHYHUMM BJIACTUBOCTSIMH ILOJAO
0oOMiHy OiNKiB: cepeqHii BMICT 3arajJibHOTO OiJika 1 4acTKa anb0yMiHIB 3aJUINAINCs CTa0iTbHUMHI
(p<0,5), iaTeHCHBHICTH HopMOTOBOi Mpodbu 3MeHmmaaca naume B 10 % KopiB Big MO3UTHUBHOI
(+++) 1o ci1abo mo3uTUBHOIL (++).

VY TensAT piBeHBb 3araJbHOTO Kajbllil0 Ha TOYATKY JOCTiAy OyB Ha HU3BKOMY PiBHI, KOJHMBABCS Y
Mexax 1,97-2,35 mMmons/n, B cepeHboMy cTaHOBUB 2,15+0,05 MMOITB/J, 1110 3HAYHO MEHIIE 3a MiHi-
ManpHy HOpMY — 2,4-2.5 MMounb/n. Tlicist 3actocyBaHHS mpemnapaty MerasiT BMICT MaKpOeJIeMEHTa
3pic Ha 11,2 % i cranoBuB y cepemaboMy 2,39+0,04 mmoinb/i (p<0,01). AHami3 iHAUBITyaTbHUX pe-
3yJIBTATIB 3acBiMUMB, MO y 50 % TensT croctepirajgacs ONTUMI3alis BMICTY 3arajlbHOTO KalbIilo, I
y 20 % piBeHb iioro HaOIMXKaBcs A0 MiHIMAIBHOI HOPMH, B IHIIMX BiH OYB MEHIIUM HOPMH.

Bwmict HeopraniuHoro ¢hocdopy y TeNAT miciisg 3acTocyBaHHs MeragsiTy He 3MmiHOBaBces (p<0,5): 10
3aCTOCYBaHHS Ipenapary BiH ckiangas 2,5+0,068 Mmoms/n, a mcis 3akiHdeHHs gocuaigy — 2,38+0,08
MMOJIB/I.

Sk 1 B KOpiB, Ha TTOYATKY JOCIIITY BMICT BiTaMiHy A B yCiX TensaT OyB y Mexax Hopmu (16,7-21,4
MkT/100 Mi1) 1 B cepenabomy cranoBuB 19,3+0,61 mMxr/100 mu. YotupupasoBe BBEICHHS IMpemnapary
MeragiT crpusII0 3pOCTAHHIO BMICTY peTHHOMNY y TensT Ha 24,9 % (p<0,01) — 24,1+1,10 mMxr/100 mur.

[lepen npoBeaennsm pocuiay y 10 % tenst BcraHoBieHa rinepipoteinemis, 40 % — pi3HOro CTy-
rieHs rinonpoteinemis (53,0-57,0 r/m), 20 % — nesnauyna rimoansoyminemis (41,0-41,8 %). 3acrocy-
BaHHs npenapaTy Merasit cripusiiio iHTeHcu(ikanii 0OMiHy IpoTeiHy (BMICT 3arajJbHOro Oinka y Te-
nat 3pic mo 57,0-70,0 r/n), cuntesy anpOymiHiB (46,5-50,6 %); anb0yMiHO-TJIO0YTIHOBE CITiBBiHO-
menss — 0,98.

Takum yrHOM, TIpenapat MeraBiT CIpHsIB ONTHMI3allli BMICTY 3araJlbHOTO KaJbIliI0 Ta HEOPTaHid-
Horo ¢ocdopy, MO3UTHBHO BIUIMBAB HA KOHIEHTPALIIO BiTaMiHy A B CUPOBATLi KPOBiI MOJIOTHSKY Be-
JINKO1 poraToi XyIo0u Ta CHHTE3 aThOyMiHiB.

OnrumanbHUE BMiCT BiTaMmiHIB A 1 D B parmioni KoHeH Mae BaXJIMBE 3HAUYCHHS HE JHUIIE IS
3a0e3nedeHHs BUCOKOT iIHTEHCUBHOCTI POCTY 1 penpoAyKTHBHOI (yHKuii, a i popmyBaHHS ckele-
Ty, MIITHOCTI KicTOK 1 3y0iB. Ha kayb, TUTIOBI, a TUM Ounble cruenudivyi, CAMITOMH ACHINHUTY
BiTaMiHy A B KOHEH BiJICYTHI a00 pO3BHBAIOTHCS Ha MI3HIX CTAMisAX, KOJU JIKYBaHHS 1X HE edek-
THBHE. BaxknuBuM € 3abe3neveHns notpedu KoHel y Bitamini D, onTuManbHIl KUIBKOCTI KalbIiio
Ta Gochopy B pauioHi Ta IXHbOMY CHIBBiIHOIIEHHI. Y 3B’S3Ky 3 IMM, OZHHUM 3 acIleKTiB mpodina-
KTUKH TOpyIieHs A- i D-BiTaMiHHOTO Ta KaibIie-hochopHOro 0OMiHY € BUKOPHUCTAHHS KOMILICK-
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CHHX BITaMIHHHUX TIpemapariB, SKuM € Meragit. OxepikaHi HaMH Pe3yJIbTaTH TOCHIDKCHB MiATBEP-
JUKYIOTBh HOTO €(DeKTHUBHICTb.

Y 60 % woneit 10 BBemeHHS MeraBiTy CepeIHiil BMICT 3araJIbHOTO KAIBINI0 OyB y MeXaxX MiHIMa-
JTHEHOT HOpMH, cTaHOBHB 2,6+0,09 MMONB/IT, ¥ pemTH — He3HauHO MeHIIHH. 1o 3aBepreHHi qocminy y
BCiX KOHEH piBeHb KaJIBbLIIO 3pic, a cepeaniii moka3Huk (2,85+0,03 mmons/n) Oy BiporigHo (p<0,05)
Buui (49,6 %), HiX mepen BBEACHHSAM IpenapaTy. Bmict Heopraniunoro ¢ocdopy 10 BBEACHHS
npernapary OyB 3HauHO MeHImuA Hopmu (1,1+0,04 MMoJIb/i1), MicC/ss HOro 3aKiHYEHHS 3MEHIIHMBCS 10
0,91+0,02 mmoms/n (p<0,01).

Bwmict pernnony B cupoBarii kpoBi 40 % xoHeidl OyB HE3HAUHO MEHIIWI MiHIMAJIbHOI HOPMH
(20 mxr/100 mur, 3a immumMu gaaumu — 15 Mxr/100 mm). B cepemapomy #Horo piBeHb CTaHOBHB
21,0£0,98 mxr/100 M. Ilicis 3aBepIeHHS TOCIHTITy BCTAHOBIIEHO 3pOCTaHHS petuHony (+39,5 %) no
29,3+1,80 mkr/100 mi (p<0,01) (Tadmn. 2).

Tabmuns 2 — Bniiue npenapaty Merasit Ha nokasHUKH Kajablie-pocopHoro i A-BiTaMiHHOro 00MiHY y KOHell Ta

CBUHOMATOK
Bux Tapun Tlepion moCTimEeHE 3aranbHui KajbIil, Heopraniunnii ¢pocdop, | Bitamin A, mxr/100
MMOJIB/TT MMOJIB/J1 MJI
Ilepen BBeieHHSIM 2,620,019 1,1+0,04 21,0+0,98
Koni [ToBTOpHE AOCIIIKSHHS 2,8540,03 0,9140,02 29,3+1,80
p< 0,05 0,01 0,01
[lepen BBeneHHAM 1,97+0,05 2,35+0,09 21,3+2,00
Egggf}ﬁmﬂ TTOBTOpHE AOCIiKEHHS 2,7540,11 2,66+0,04 30,542,25
p< 0,001 0,05 0,05
[lepen BBeneHHAM 2,1+0,04 2,13+0,05 22,4+2.00
a7 7S — 2,5+0,09 2,15+0,063 36,6+3,50
JaKTy04l
p< 0,01 0,5 0,01

TakuMm 4yuHOM, Ipenapar MeragiT micis 6 1H €Kil y KOHEH CTHMYIIOBaB A-BITaMiHHHMIA OOMIH
(p<0,01) Ta 30ipLIYBAB BMICT 3arajlbHOTO KaibLilo B cupoBaTi Kposi (p<0,05).

B iHwiii ramy3i TBapMHHULTBA — CBUHAPCTBI MOTpeba TBapuH y BitamiHax A i D 3abe3neuyeTncs
HEJIOCTaTHHO, IO 3YMOBIICHO KOHIICHTPATHUM THUITIOM TomiBli. CrpusiounM (aKToOpoM pPO3BUTKY
D-rinoBiTamMiHO3y € IOPYIICHHS] MAaKPOMiHEPAJILHOTO XKHUBIICHHS. Y MPAaKTUYHUX yMOBaxX paxiT y Mo-
POCAT 4acTo BUHHKAE 3a nedinuty Gocdopy B pamioHi BHACTIJOK HAsBHOCTI B 36pHOBHX KOpMax (Ky-
Kypya3i, coi, s4MEHi) BayKKO 3acBOIOBaHOI (hopmu dochopy — GiTHHOBOT KUCIOTH [27], AKHii Y MOHO-
raCTPUYHUX TBAPHH HE 3aCBOIOETHCS 3a BiJICYTHOCTI B TPAaBHOMY KaHai ¢itazu — GEepMEHTY, IO Tij-
poiizye GiTHHOBY KUCIOTY. BogHOUac motpeda cBuHeH y BiTamini D 3aiexuTh Bij 320€31MeUeHOCTI iX
KaJIBITIEM, SIKa B OCTaHHIN MICSIh TIOPOCHOCTI CBHHOMATOK CTaHOBUTH 2427, naktyrounx — 4549 T, i
hocdopom, BiamnosigHo, 20-22,6 1 37-40 r [28].

JloOoBa moTpeda MOPOCHUX CBHHOMATOK Y IIeH ke mepioa y Bitamini A — 16-18,5, xonekanbim-
tdheponi — 1,7-1,9 tuc. MO, nakryrounx — 27,0-30,5 i 2,8-3,2 tuc. MO [28].

Hamu anpoOoBanuii npemapaT MeragiT y 103ax, ki 3a0€3M€YyOTh MOPOCHUX CBMHOMATOK BiTa-
MiHOM A B kinbkocTi 20 Tc. MO Ha 100y, naktyrounx — 30 tuc. MO, OCKUIbKH y YaCTUHH TBapuH
HaMM BCTaHOBJICHO MOPYIIEHHs KanbLie-hochopHoro i A-BiTaMiHHOTO OOMiHY.

VYV BcCiX JaKTylOUMX CBMHOMATOK BMICT 3arajibHOr0 Kajbllifo OyB MeHImud Hopmu (2,5-3,25
MMOJIB/JT), JTiMiTh Hioro — 1,98-2,19 mmons/i (2,1+0,04 mmons/in). PiBens Heopraniunoro gocdopy, Ha
BiIMiHY BiJl KaubLito, ontuMansHuid — 2,08-2,16 mmons/n. Ilicns 3actocyBanHs npenapary Merasit
BMICT 3arajibHOI0 Kajbllil0 Y CBUHOMATOK 301JIbIIMBCS B cepenubomy Ha 19,0 % i cranoBus 2,5+0,09
MMOJTB/11. KpiM TOTO, CITiJl 3a3HAYNTH, IO BMICT MakpoenemMenTa y 40 % CBUHOMATOK HOpMaTi3yBaB-
s, B IHIIUX — JOCUTH MTOMITHO 3pocTaB. Ha BiMiHYy BiJ 3arajgbHOTO KaJbIlil0, piIB€Hb HEOPTraHIYHOTO
¢dochopy 3amumancs cradbinbHuM (2,13+0,05 Ta 2,15+0,063 MMOIIB/T) IPOTATOM YCHOTO MEPIOLy CIO-
CTEpEKECHHS.

VY mopicHUX CBUHOMAaTOK BMICT 3arajibHOro Kaublito OyB MeHmui HOopMmu (1,83-2,15 mMmons/n),
craHoBuB 1,97+0,05 MMONB/1, 110 CBIAYUTH TPO HEJOCTATHE 3a0€3MEUCHHS 1X KaJbIlieM i BiTaMiHOM D.
3acrocyBaHHs Merapity Oyino A0CuTh €(EKTUBHUM — BMICT 3arajbHOr0 Kalbllito 3pic Ha 39,6 %
(2,75+0,11 mmoms/i; p<0,001) i B ycix CBHHOMATOK OYB y MeXaxX HOpMH (Tadi1. 2).

52




Haykosuit Bicauk Berepunaproi meantinam, 1’2016

Bwmict HeopraniuHoro gochopy y HopicCHHX CBHHOMATOK JI0 3aCTOCYBaHHs Merapity OyB onTHMa-
apHuM (2,35+0,09 MMonIB/1T) 1 HaBiITH B OKpEMHX TBAapUH IEPEBUIIYBaB HOpMY. BBeneHHs mpemapaty
CTUMYJTIOBAIO a0COpOITif0 MaKpoelleMeHTa 1 Horo piBeHb B CHpPOBATI KpoBi 3pic mo 2,66+0,04
MMOIB/1 (+13,2 %; p<0,05) (Tab. 2).

VY 3 mopocsar 3 m’stu 1-2-MmicsaHoro Biky (Maca Tina 10-20 Kr) BMICT 3arajibHOTO Kajbllilo OyB
HE3HAYHO MEHIIWH MiHIMaJIbHOT HOPMH 1 B cepeaHboMy ckiangas 2,430,055 mmons/n. 3acTocyBaHHS
MeragiTy CpHsUIO BiTHOBJICHHIO OOMIHY MaKpOEJIEMEHTa: BMICT KajbIlito 3pic Ha 33,3 %, CTAaHOBUB Y
cepenapoMy 3,24+0,05 mmonbe/i (p<0,001) i B ycix mopocsT 0yB y Mexax HopMu (2,5-3,25 MMOJIB/II,
3a iHIIUMH aBTOpaMu HOpMa — 2,5-3,5 MMOITB/).

Y nopocsat crapmioi rpymu (Maca tia 20—50 KT) BMICT 3arajIbHOTO KaJIbIlif0 Ha TIOYATKY TOCIHIITY
3HaXOAMBCS B Mexax Bix 2,23 o 2,83 mmons/1 (2,55+0,125), y 1BOX — HE3HAYHO MEHIITHI MiHIMAallb-
HOi HOpMu. 3acTocyBaHHs MeraBiTy cnpusiio 30inblIeHHIO PiBHS MakpoenemeHTa a0 3,08+0,045
MMoub/1 (p<0,01).

OTxe, mperapaT CTUMYITIOE a0COPOITit0 KaIBINIO 1 MATPUMYE HOTO TOMEOoCcTa3 Ha BUCOKOMY PiBHI,
IO MOSACHIOETHCS COPUSTIMBUM BIUTMBOM BiTaMiHy D3 Ha CHHTE3 Kajbli€3B’ 13yBaJbHOTO OiJKa, BiTa-
MiHY A — CTPYKTYpY CJIM30BOi OOOJOHKHM TOHKMX KHILOK, BiTaMiHIB rpynu B — eHepretnunuii oOMiH,
SIKUH 3a0e31edye BCi MPOIECH TOCTAaTHROIO KibKicTIo AT®.

PiBenp HeopraniuHoro ¢ochopy A0 BBEACHHS Ipenapary OyB y MeKaX MaKCHMaJbHOI HOPMH —
3,0+0,05 Ta 2,80+0,155 MMoOIB/1 y IOPOCAT MEHIIOI 1 cTapiioi BiKOBUX Tpyn BixmosigHo. [Ipemapat
Meragit CIipusiB BipOTiqHOMY 301IBIICHHIO BMICTY HEOPraHigHOro (ocdopy y MOPOCIT MEHIIIOT TPYITH
1o 3,5+0,12 MmMomnb/it (+16,7 %), a ctapmioi — 3,3+0,88 mmois/it (+17,9 %; p<0,05).

VY OinpIIOCTi MOPICHHUX 1 JAKTYIOUMX CBHUHOMATOK BMICT BiTaMiHy A OyB y MeKax MiHIMalbHOI
HopMmu (2050 mkr/100 mi) i B cepeqapoMy ckiaB 21,3+2,00 Ta 22,4+2,00 mxr/100 mu. Beenenus
npenapary MeragiT CIpHsUIO 3pOCTaHHIO BMICTY PETHHOIY y MOPiCHUX CBHHOMATOK 10 30,5+2,25
MKT/100 ma (+ 43,2 %; p<0,05), naktyrouux — 36,6+3,50 mxr/100 mn (+ 63,4 %; p<0,01).

VY Bcix mopocsaT 1-2-micsYHOTON BiKy BMICT BiTaMiHy A OyB Ha BKpail HU3bKOMY piBHI — 5,2—
11,2 mxr/100 M (8,8+1,25) 3a minimabHOi HOpMHU 12,5-25 Mkr/100 Mi1. 3acTocyBaHHS Tpenapary
Meragit crpusuio 30UIBIICHHIO BMICTY BiTaMiHy B YCiX IOpOCAT B cepeaHboMy Ha 75 %
(15,4+1,35 mxr/100 m).

Y 80 % mopocsT cTapiioi rpyIy A0 MPOBEACHHS TOCIITy AlarHOCTOBaHWH A-TimoBiTamino3 (9,6—
17,2 mxr/100 mit 3a Hopmu 15-50). Beenenns npemapaty MeragiT cpusjio 301TBIIIEHHIO BMICTY pe-
TUHONY Ha 74,8 % (B cepeanbomMy 22,2+1,80 mMkr/100 mui; Ha moyatky — 12,7+1,30) (p<0,01).

TakuM yuHOM, TIpemapat MeraBiT y JOCHiJJaX Ha CBUHSX ITOKa3aB MO3UTUBHUHN BIUIMB Ha BMICT
KaJIBII0 B CHPOBATIII KPOBi (30UTBIIIEHHS y TIOPICHUX CBMHOMATOK cKianamo 39,6, makryrounx — 19,0 %;
p<0,001 1 p<0,01, y mopocsar menmoi rpynu — 33,3, crapmoi — 20,8 %; p<0,001), HEOpraHIIHOTO
¢docthopy B nakTyrounx cBUHOMATOK Ha 13,2 % (p<0,05). Taki 3MiHU MOSCHIOKOTHCS MO3UTHBHUM
BIUTUBOM MeTaboiTy Bitaminy D; — 1,25(0OH),D; Ha cuHTE3 KabIie3B’ 13yBalbHOTO OiJIKa B €H-
TepoluTax, abcopOILiro Kaublliio 1 ¢hochopy B KHIICUYHUKY Ta peadcopOilito X y Hupkax [5, 14, 15,
18, 20, 25, 26].

Haii0inpm nokazoBuMu Oyiu 3MiHM KOHIEHTpalii BiTamiHy A: HOTro KiJIbKiCTh 30iibIIuiacs Ha
43,2 1 63,4 % y mopicHHX 1 TJAKTYIOUNX CBUHOMATOK BiamoBimHO (p<0,05 1 p<0,01) ta 75,0 1 74,8 % —
y nmopocsaT macoro Tina 10-20 kr i 20-50 xr (p<0,01).

BucunoBkmn. 1. Ilicns 3actocyBanHs mpenapaty MeraBiT KOHIEHTpalis BiTaMiHy A B CHpPOBAT-
111 KpoBi kopiB 30impmIuTacs Ha 39,0 % y cyxocriithux i1 40,6 % — miftaux (p<0,01). BMicT 3arans-
HOI'O Kalbllil0 MaB TeHACHII0 10 3pocTtanHs (p<0,1), HeopraniuHoro ¢ochopy — 3MEHIICHHS
(-12,8 % 1 —11,05 %; p<0,5 i p<0,1). Biporigaux 3miH 3aranbHOTO OiJika Ta anLOyMiHIB HE BCTa-
HoBJIeHO (p<0,5).

2. Y tensaT BcraHoBJIeHO BiporigHe (p<0,01) 3pocTaHHS BMICTY 3arajJbHOTO KaJIBIIO 1 BiTaMiHy A
(+24.9 %; p<0,01); y xoHel BigOynucs MO3UTHBHI 3MiHU iX piBHA (p<0,05 i p<0,01). HeoOxinHi mona-
JIBIII JTOCITI/PKECHHS JUTS BUSICHEHHS TPUYWH 3MEHIICHHS BMiCTy HEOPraHigYHOTO (hocopy B CHPOBATIII
KpOBi KOHEH.

3. HaiiGinpm noka3oBUMH € 3MiHH 010XIMIYHHX MOKa3HUKIB KpOBi Y CBHHEH. Y CBUHOMATOK MOpi-
CHHUX 3pOCTa€ BMICT 3arajibHOTO Kajiblliio (+39,6 %; p<0,001), IakTyrouMx — 3arajgbHOTO KaJbIIiIO
(+19,0 %) Ta neopraniunoro docdopy (p<0,001 i p<0,05 BiamosimHO). B 000X rpymax moka3osi 3Mi-
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HU BitaMiny A (+ 43,21 63,4 %; p<0,05; p<0,01). ¥ mopocst 30LIbIIYETHCS BMICT 000X MakpoeieMe-
HTIB Ta Bitaminy A (+75,01 79,8 %; p<0,01).

4. Bitaminu rpynu B BXOAsaTh 10 CKIIaay IpermapaTy B HE3HAYHUX KUTBKOCTSX, TOMY TTO3UTHBHUI
BIUIMB BOHU CIIPABIISUTM HA TEIST 1 HOPOCHIT.
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Bausinue npenapara MeraBut Ha A-BUTAMHHHBIA U GochoOpHO-KAIbIHEBbIH 00MEH B CeJIbCKOXO0351iiCTBEHHBIX
JKUBOTHBIX

B. U. JleBuenko, A. FO. Meiabhuk, B. M. Be3yx, B. II. Mockajienko, A. B. XapueHnko

[IpuBeneHBI pe3yNbTaThl KIMHAYECKOTO HCIIBITAHNS BIUSHUS Npenapara MeraBut Ha cOCTOSIHUE A-BUTaMHUHHOTO U (o-
c(hOpHO-KAIBIUEBOTO 0OOMEHA Y CENbCKOXO3HCTBEHHBIX KUBOTHBIX. [locine mpumeHneHus npenapata MeraBUT KOHIICHTpa-
U BUTamMuHa A yBenmmuunachk Ha 39,0 % B cyxocToitHbIX KopoB u 40,6 % — noiiabix (p<0,01). Conepikanue oOIIEro Kajb-
LU UMEJIO TeHJEHIUIO K pocTy (p<0,1).

VY Ttenar ycranosneHo pocroBepHoe (p<0,01) moBblmieHue conxepkaHusi oOLIero KaiabLusd W BuTamMuHa A (+24,9 %;
p<0,01); y nomazeil mpou30LLIIH MO3UTUBHBIE U3MEHEHH cofepkaHus oOmmero kanpuus (p<0,05) u Butamuna A (p<0,01).
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HawnGosnee BeIpakeHbI N3MEHEHNS! OMOXUMUUECKHX MOKa3aTesied KPOBH y CBHHEH. B CBHHOMATOK CYIIOPOCHBIX BEIPOCIIO
comepxanue obmero kanpus (+39,6 %; p<0,001), maxrupyromux — obmero xaipus (+19,0 %) u Heopranuueckoro ¢oc-
¢dopa (p<0,001 u p<0,05 coorBercTBeHHO). B 00euX rpynmax mokasarelbHbl U3MEHEHHs BUTamMuHa A (+ 43,2 u 63,4 %,
p<0,05; p<0,01). B mopocsT yBenHuuiock coepxanue 000ux MakposaeMeHToB 1 ButamuHa A (+75,0 1 79,8 %; p<0,01).

KiroueBble ciioBa: Merasur, BUTaMUH A, MaKpo3JIeMEeHTHI, OO KalbLuid, Heopranuueckuit pocdop, oOMeH BeIecTB.

The impact of Mehavit on vitamin A and calcium-phosphorus metabolism in farm animals

V. Levchenko, A. Melnyk, V. Bezukh, V. Moskalenko, A. Kharchenko

The content of total serum calcium averaged 2.16+0.023 mmol/l, which is 4 % less than the minimum norm
(2.25 mmol/l) in dry cows at the beginning of the experiment. Low content of calcium in the blood serum of cows is evidence
of hypocalcaemia.

Total calcium content in the experimental cows increased slightly and its average content was 2.23+0.09 mmol/l, which
shows only a trend (p<0.5) to its growth after the drug Mehavit.

The concentration of inorganic phosphorus in dry cows had the opposite trend: if at the beginning of the content was
1.88+0.16 mmol/l, at the end — 12.8 % less (1.64+0.15 mmol/l). In total the content of inorganic phosphorus in experimental
animals was (1.45-2.2 mg/l).

The best effect of the drug Mehavit gave on vitamin A metabolism in animals. At the beginning of the experiment vitamin A in
experimental animals was 29.5+1.25 mg/100 ml, slightly above the lower limit of normal (25 mg/100 ml). For cows repeated blood
tests of vitamin A they increased to 37.6-46.2 mg/100 ml (41.0+2.26 mg/100 ml), 39 % more than the previous rate (p <0.01).

The use of dry cows vitamin A in doses of 25-30 ml (375-450 000 IU once every 7 days) contributes to vitamin A in the
blood serum.

Experimental blood parameters had a similar trend. In particular, total calcium content in early experiment was within
the minimum standards (2.25 mmol/l), and the average value was 2.28+0.04 in dairy cows. The level of total serum calcium,
since the mean value (2.37+0.065 mmol/l) was only 3.94 % higher on the previous rate (p<0.1) after the drug was increasing

The content of inorganic phosphorus in dairy cows after the drug Mehavit tended to decrease (to 11.05 %, p<0.1) and the
average of the group (1.69£0.12 mmol/l) does not go beyond the norm.

Unlike macroelements, exchange vitamin D in dairy cows had positive changes. In particular, if at the beginning of the
experiment, 80 % of cows vitamin A in serum was lower minimum rate (25 mg/100 ml) and averaged 21.9+1.75 mg/100 ml,
the Mehavit helped to increase retinol content to 30.8+1.25 mg/100 ml (+ 40.6 %; p<0.01). All cows after the drug concentra-
tion of vitamin A was within normal limits.

Total calcium in early experiment was low and averaged 2.15+0.05 mmol/l, well below the minimum rate — 2.4—
2.5 mmol/l in calf serum. After the drug content Mehavit macroelements by 11.2 % and averaged 2.39+0.04 mmol/l (p<0.01).

The content of inorganic phosphorus use in calves after Mehavitu did not change (p<0.5): the use of the drug it was
2.5+0.068 mmol/l, and after the experiment — 2.38+0.08 mmol/l.

As in cows in early experiment of vitamin A in all calves were in the normal range (16.7-21.4 mg/100 ml) and averaged
19.3+0.61 mg/100 ml. Four time of Mehavit administration boosted retinol content in the calves 24.9 % (p<0.01).

Thus, the drug Mehavit helped optimization of total calcium and inorganic phosphorus positively affect the concentra-
tion of vitamin A in the blood serum of young cattle.

In 60 % of horses before introduction Mehavit average content of total calcium was within minimum standards was 2.6+0.09
mmol/l, the rest — slightly less. At the end of the experiment, all the horses increased calcium levels and average (2.85+0.03 mmol/l)
was significantly (p<0.05) higher (9.6 %) than before the introduction of the drug. The content of inorganic phosphorus to the drug
was significantly less than normal (1.1+0.04 mmol/l) after it reduced to 0.91+0.02 mmol/l (p<0.01).

The content of serum retinol in 40 % of horses was slightly lower minimum rate (20 mg/100 ml, according to other
sources — 15 mg/100 ml). On average, its level was 21.0+0.98 mg/100 ml. After the experiment is set to grow retinol (39.5 %)
to 29.3+1.80 mg/100 ml (p<0,01).

In all lactating sows content of total calcium was lower standards (2.5-3.25 mmol/l) and was 2.1+0.04 mmol/l. The level
of inorganic phosphorus, unlike calcium was in the normal range (2.08-2.16 mmol/l). After the usage Mehavit drug total
calcium content in sows increased on average by 19.0 % and amounted to 2.5+0.09 mmol/l. In contrast, total calcium levels
remained stable inorganic phosphorus (2.13+0.05 mmol/l and 2.15+0.063 mmol/l) during the observation period.

In pregnant sows content of total calcium was lower standards (1.83-2.15 mmol/l) was 1.97+0.05 mmol/l, indicating in-
sufficient provision of calcium and vitamin D. The use of Mehavit was very effective because the content of total calcium
increased by 39.6 % (2.75+0.11 mmol/l, p<0.001) in all sows were within normal limits.

The content of inorganic phosphorus in pregnant sows before usage of Mehavit was in the normal range (2.35+0.09
mmol/l) and even significantly exceeded it in some animals. The introduction of the drug stimulated the absorption of macro-
nutrients and its level in serum increased to 2.66+0.04 mmol/l (13.2 %; p<0.05).

In most pregnant and lactating sows vitamin A was within the minimum norm (20-50 mg/100 ml) and averaged
21.3£2.00 mg/100 ml and 22.442.00 mg/100 ml. Introduction of the Mehavit boosted the content of retinol in pregnant sows
to 30.5+2.25 mg/100 ml (+ 43.2 %; p<0.05), lactating — 36.6+3.50 mg/100 ml (+ 63.4 %; p<0.01).

Thus, the drug Mehavit in experiments on pigs showed a positive effect on the calcium content in serum (growth in pregnant
sows accounted for 39.6 % of lactating — 19.0 %; p<0.001 and p<0.01), inorganic phosphorus lactating sows by 13.2 % (p<0.05).
These changes are due to the positive influence of a metabolite of vitamin D5 — 1.25(0OH),D; synthesis calcium binding protein in
enterocytes, the absorption of calcium and phosphorus in the intestines and its reabsorption in kidneys [5, 14, 15, 18, 20, 25, 26].

The most revealing were the changes in the concentration of vitamin A: its number increased by 43.2 % and 63.4 % in
pregnant and lactating sows, respectively (p<0.05 and p<0.01).

Key words: Mehavit, vitamin A, macroelements, total calcium, inorganic phosphorus, metabolism.
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BIIJIMB CTATI HA BIOXIMIYHI ITIOKA3ZHUKH KPOBI
Y CIIOPTUBHUX KOHEM

IMomaHo pe3ynbTaTH DOCIIHKEHb 010XIMIYHOTO IPOQIII0 KPOBi Y CIOPTUBHUX KOHEH 3aJIeXHO BiJ| cTaTi (KOOI, sxepe-
0111, MCPHHH).

JlocipKeHHsI POBECHO Ha BOX IpyIax KIiHIYHO 3710pOBUX CHOPTHBHUX KOHEW ykpaiHchbkoi BepxoBoi (I) i raHHOBep-
cpkoi Ta BecTdanbcbkoi mopia (II). TBapun koxHOI rpynu 0yio MOALIEHO 3a CTATTIO: KOOMIIH, XKepeOlll, MEpHHH.

BioximiuHi MOKa3HUKH KpoOBi (YMicT 3arajbpHoro Oijika, anb0yMiHiB, KOHIIEHTpALlis 3aTaJIbHOTO OiTipy0iHy, INIFOKO3H, ce-
YOBHMHH, KpeaTHHIHY, akTHBHICTb acnaprataminorpancdepasu (AcAT), ananinaminorpacdepasu (AnAT), ayxHoi docdara-
3u (JI®) i ramma-rnyramintpancnentuaasu (I'TTII) gocnimkeno B 112 xoneii (38 kobm, 34 xepedui i 40 MepuHiB).

Kawuosi cioBa: koHi, cTaTh, 610XiMiYHKH POk, 3aranbHui OLUIOK, abOyMiHH, OLTIpYOiH, TIFOK03a, CEYOBHUHA, Kpe-
aTHHIH, pepMEHTH.

IMocranoBka npodsemu. llnpoke BUKOPHUCTaHHS KOHEH B Pi3HMX 3aX0j1aX, L0 MOB’s13aHi 3 (i3u-
YHUM HABaHTAXCHHSM, € Bi1oOpakeHHsM (i310I0TIYHUX 0cOONMBOCTEl TBapHuH, (Pi3i0J0riyHOrO CTa-
HY, TOJIIBJI, a TAKOX €(EKTUBHOI MPOrpaMu TpeHyBaHHs. BioXiMIYHUI aHalli3 KPOBI BUKOPHUCTOBY€ETh-
Cs JUIS OLIHKKA (PYHKIIOHAJLHOTO CTaHy BHYTPIIIHIX OpraHiB, 30KpeMa Ccepls, MEYiHKH, HHUPOK,
M’5130BO1 PYHKII] Ta MOXKIIMBHX MATONOTIYHUX iX 3MiH [1-3].

Jns migBumieHHEs epEeKTUBHOCTI TIarHOCTUKH 3aXBOPIOBAaHL HEOOXITHO MOPIBHIOBATH OTpPHUMaHi
pe3yAbTaTH JOCHTIHKEHB 3 €TAJIOHHUMHE 3HAUCHHSIMH, BPaXxOBYIOUH BiK, IOPOAY Ta CTAaTh TBApUH [4].

AHaJji3 ocTaHHIX AocTizKeHb i myQuaikaniii. 3rifHO 3 JaHUMH JITEpaTypH HAYKOBISIMH HPOBO-
TUTHCS AOCTIIKCHHS 3 METOIO OIIHKM O10XIMIYHUX TOKa3HUKIB KPOBI KOHEW 3aJeKHO Bim BIKy [5],
nopoau [6-8], Buay ciopTuBHUX 3MaraHb [9] 1 pakropiB HaBKoHIIHBOTO cepepoBumia [10].

Hawmu 3HaiizeHo nuie okpeMi NOBIJOMIICHHS Y JIiTEpaTypi, A€ MPOBEAEHO aHalli3 O10XiMIYHHX TO-
Ka3HUKIB KPOBI CIIOPTHBHUX KOHEH 3aJI€)KHO Bl pEIIPOTYKTHBHOTO CTATyCy (KOOMIH, KepeoIli, MepH-
Hu) [11, 12].

MeTa po60OTH — IOCTIANTHA 010XIMiYHI IMOKa3HUKHA KPOBI CIIOPTHBHUX KOHEHW PI3HOTO PEIPOIYK-
THBHOTO CTaTyCy (KOOWIH, KepeOIli, MCPUHH).

Marepian i MmeToau 1ocaimkeHHs1. Matepiaom 1yt JociiKeHs Oyino 112 KiniHiYHO 3A0pOBHX CHOp-
TUBHUX KOHEH 4—15-piuHoro BiKy ykpaiHCchkoi BepxoBoi (20 koOmi, 18 sxepeOiriB, 22 MeprHa) Ta TaHHO-
BepchKoi 1 BecTdanbebkoi mopin (18 xobwit, 16 skepeOrtiB, 18 MeprHIB), sIKi BUKOPHUCTOBYBAIUCS Y KJIACH-
YHUX BHIAX KIHHOTO CHOPTY (BHUi3aKa, KOHKYp Ta TpuOopcTBO). Maca Tina KoHell konuBanacs Big 350 no
600 xr. KoHi yTpuMyroThCs B yMOBax CHOPTUBHUX KIHHHX YCTAHOB 3aXiTHHUX 00JacTeil YKpaiHu.

3a6ip mpoO KpOBi MPOBOJMIIN IO PAaHKOBOI TOMIBII. YCi KOHI mepedyBaJid y CTaHi CITOKOIO 1 Ha
MOMEHT JOCHIKEHHSI OYJIH KIIIHIYHO 3JJOPOBHMU.

[Tpo6u KpoBi Opanu 3 IPEeMHOT BEeHH, BUKOPHCTOBYIOUH 1H’ €KIiiHI Tonku @ 16x40 MM, y BaKyyM-
Hi ipobipku (10 M) 6e3 anTukoaryiasaTy (Vacutest, Itamis). bioxiMidai gOCTiKEHHAS KPOBI KOHEH
MIPOBOAMJIN B Jlabopatopii kageapu BHYTPILIHIX XBOPOO TBApHH Ta KIIIHIYHOI AiarHOCTHKH JIbBIBChH-
KOT'O HaIlIOHAJLHOTO YHIBEPCUTETY BETEPHHAPHOT MeAMIUHY Ta GioTexuosorii imeni C.3. [kuipkoro.

Jlnst oTpuMaHHS CHpOBAaTKH KpoBi mpoOipku nentpudyrysadn 3a 3000 06/xB mpotsrom 10 Xa.
VY cupoBatIi KpoBi KOHEH BH3HAYAIHM BMICT 3araIbHOTO OlIKa, abOyMiHIB, KOHIICHTPAIIIIO 3arajbHOTO
OLnipyOiHy, [IFOKO3U, CEYOBHHH, KPEaTHHIHY, aKTUBHICTh acmnapraTaMiHoTpaHncdepasu (AcAT), anani-
HaminoTtpanchepazu (AnAT), myxkHoi pocdarasu (JID) i ramma-rnyramintpancnentugasu (I'TTID) 3a
JIOTIOMOT'0I0 aBTOMAaTHYHOTO OioximiuHOTO anamizaropa Mindray BS-120 (KuTaii), BUKOPHCTOBYIOUH
pearentu PZ Cormay S.A. (Ilonbia).

MarematinuHy 0OpoOKYy OTpHMaHUX Pe3yJbTaTiB MPOBOAWIN 3 BUKOPHUCTAHHAM MPOTPaMHOro 3abes-
nieueHds Microsoft Office Excel 3a 1oIOMOTOI0 3araIbHONPUHHATAX METOIIIB BapialliiHOT CTAaTHCTUKH 3
OIIIHKOIO cepeaHboro (M), oro moxuOKu (m), BIpOTiTHICTS BCTAHOBIIOBAIH 3a t-KpuTepieM CThIOACHTA.

© Makcumosnu L. A., Caisincska JL. ., 2016.
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OcHoBHi pe3yabTaTn gociaimkeHns. [IpoBejieHi JOCTIKEHHS YMICTY 3arajibHOTO Oiika B CHPO-
BaTIi KpOBiI KOOWI, >kepeOLiB i MEpUHIB YKPaiHCHKOI BEpPXOBOi MOPOAM MOKAa3ajd, IO BiAMIHHOCTI y
MOKa3HUKax OynM He3HauHMMH 1 HeBiporigHumu. B cepemnbomy BoHM craHOBWIM 61,7+0,91,
62,940,62 ta 62,5+0,66 1/1 BixnosigHO (puc. 1).
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KoBwunu Hepebui MepuHun

W YipaiHcbKa BepxoBa M [aHHOBEPCHKA TA BECThANbCLKA

Puc. 1. ¥Ymicrt 3arasnbHoro 6ijika B cHPOBATIli KPOBi CIOPTHBHUX KOHEH.

HaiiBumumM ymicT 3araibHOTO 0iJTKa BCTAHOBIIECHO Yy JKepeOIliB TaHHOBEPCHKOI Ta BecT(hanbChKOl
mopif (64,3+1,72 r/m), omHak 1 pi3HUIS He Oyia BiporigHoto i3 kobmiamu (61,1+0,61 1/m) Ta Mepu-
Hamu (62,6+0,92 1/1) nUX Ke Mopi TBAPUH.

Hamu He BcTaHOBJIGHO PIi3HUIN BMICTY 3arajibHOrO OilTka MiXK KOOMIaAMH, )KepeOIsIMUA i MepHHAMU
YKpaiHChKOi BEpXOBOi MOPOIH 1 aHAIOTaMH KOHEel TaHHOBEPChKOT Ta BecT(haibehKoi mopia (puc. 1).

BwmicT anp0yMiHIB y cHpOBaTLi KpOBi KOHEH yKpaiHCHKOI BEPXOBOI MOPOJHN B CEPEAHBOMY CTaHO-
BuB 37,54+0,28 1/1 y k0o0un, 38,64+0,39 r/n — xepebuis, 38,4+0,51 r/nm — mepunis (puc. 2). Bognouac y
xepeOI1iB yMicT anbOyMiHiB OyB BiporinHo (p<0,05) BUIINM, MOPIBHSIHO 3 KOOMIIAMH.

Hesnauanmu Oynu KOMMBaHHS yMicTy aOyMiHIB y koOmi (37,9+0,71 1/m), sxepediis (38,5+1,10 1/m)
i mepuHiB (38,8+0,53 1/11) raHHOBEPCHKOI Ta BeCT(abCKOI opin (puc. 2).
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KoBuam Hepebui MepuHU

M YEpaiHCLKa BEpXOBa M FaHHOBEPCHKA Ta BecTdanbCbKa

Puc. 2. Ymict anb0yMiHiB y cupoBaTui KpoBi CIOPTUBHUX KOHeii.

[IpogiBiM MOPiBHIHHS BMICTY aqbOyMiHIB MK KOOMJIaMH, KepeOIsIMA Ta MEpHHAMH YKPaiHCHKOT
BEPXOBOI MOPOJH 1 KIHBMU TaHHOBEPCHKOI Ta BecT(anbChKO1 MOPiL HAMU HE BCTAHOBJIEHO BipOTiIHOI
PI3HUIN y [TUX TTOKAa3HUKaX.

AHanizoM KOHIIEHTpallii 3arajgbHOro OiTipyOiHy B CHPOBATIi KPOBI BCTAHOBJIEHO, 10 TIOKAa3HHUK Y JKe-
peOItiB yKkpaiHchKoi BepxoBoi nopou (23,4+1,62 MKMOIIE/1T) OYB BipOTiTHO BHIIUM TIOPIBHSIHO 3 KOOWMIIa-
i (17,7£1,51 mrmode/it; p<0,05) ta Mmepuramu (16,9+1,38 mrmos/it; p<0,01) i€l sx mopomu (puc. 3).
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KonmenTpartist 3aranpHoro 0u1ipyOiHy B CHPOBATIII KPOBI KOHEH TaHHOBEPCHKOT Ta BeCT(PaIbChKOT
MOpiJ] KOJNMBajacsd y IMMPOKHX MEXaX i CTaHOBWIIA B cepeaHboMy 18,8+1,43 MKMONB/I y KOOWI,
19,3£1,95 Mxmomb/1 — xepebmis 1 20,2+1,56 MKkMOb/T — MepuHIB (pUC. 3), OAHAK PI3HULS MiX TPY-
namu He OyJ1a BiporiJHOIO.
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KoBuau epeobui MepuHu

B YKpaiHCcbKa Bepxosa B [aHHOBEPCbKa Ta BecThaIbCbKa

Puc. 3. Konnentpauist 3araabHoro 6inipy6iHy B cHpoBaTii KpOBi CIOPTHBHUX KOHEIA.

3TiIHO 3 MPOBEICHUMH JTOCTiPKCHHSIMH HAMU HE BCTAHOBJICHO BipOT1IHOI Pi3HUII Y KOHIIEHTpAIT
3arajJpHOro O1TipyOiHy MiXK TBApUHAMH Pi3HOTO PEIPOAYKTHBHOTO CTATyCy (KOOWH, xepeOili, MepH-
HU) KOHel YKpalHChKOT BEepXOBOT 1 TaHHOBEPCHKOT Ta BecT(HanbChKOT MOPII.

KoHIieHTparlist TJFOKO3W B CHPOBATII KPOBI KOOWJI YKPaiHCEKOI BEPXOBOI MOPO/IM B CEPETHHOMY CTa-
HoBwia 5,2+0,14 mmons/1, sxkepeduiB — 5,1+0,13 mMmons/n. HaliBUIOr0 KOHIICHTpAIlisS TITFOKO3u Oyna y
KpoBi MepuHiB (5,5+0,12 Mmmonb/n) i 115 pizauis Oyna BiporinHoro (p<0,05) i3 skepedisivu (puc. 4).
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Kofunu Hepebui MepuHmn
B Yipailcbita BepXOBI H [anosepcyia TA BECTGANLCHIA

Puc. 4. KonueHnTpauisi riitoko3u B CMPOBATLi KPOBi CIOPTUBHUX KOHeEIi.

Cepen KoHEl TaHHOBEPCHKOI Ta BecT(aIbCHKOI MOPiA HABHIYy KOHIEHTPALIIO TITIOKO3U BCTAHOB-
neHo y kooun (5,5+0,11 MMomb/i1), oHaK TIOKA3HUK BIPOTiJHO HE BiAPI3HABCS BiJ skepeomiB (5,3+0,13
MMOJIB/1T) Ta MepuHiB (5,3+£0,08 MMOIIB/IT) 1i€T K MTOPOJIU TBAPHH.

Konnenrtpariisi Tr0K03u HE BiJIpi3HSIACS BIpOTIAHO MiX KOOWJIAMU, XKepeOIsIMH i MEpHHAMHU
YKpaiHCBKOi BEpXOBOI MOPOH 1 aHAJIOraMU KOHEH FaHHOBEPCHKOI Ta BecT(anbChKOT MOPiA.

VY xoHel yKpalHCHKOT BEpXOBOI MOPOIH CEPETHE 3HAYCHHS KOHIICHTPAIli CEYOBHHU B CHPOBATIII
KpOBI 3a3HaBajI0 3HAYHUX KOJIMBAaHb 3aJIEKHO BiJl pENPOIYKTHBHOIO CTaTyCy TBapHH. Y KOOMI MOKa3-
HUK CTaHOBHUB y cepenHboMy 5,4+0,20 MMons/a (puc. 5).
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Konnenrparist ceqoBuan Oyna Bumia B xepeOmiB (5,7+0,19 MMomnb/1) HOPIBHAHO i3 MEpHHAMHU
(5,1£0,20 mmons/n; p<0,05).
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KoBunu Hepebui MepuHu

m YkpaiHcbKa Bepxosa M [aHHOBepCbKa Ta BecTdabebKa

Puc. 5. KonnenTpauisi ce40BHHH B CHPOBATIIi KPOBi CIIOPTHBHUX KOHEH.

MeHII BUpakeHi KOJHMBaHHS KOHIICHTpAIlli CEYOBUHM BCTAaHOBJICHO y KOHEH TaHHOBEPCBHKOI Ta
BecT(anbChKOI TOPiJ 13 cepenHIMH 3HAaYeHHIMH y KoOmi — 5,6+0,29 Mmods/mn, xepeduis — 5,6+0,15
MMOJIB/JT, MepHHIB — 5,4+0,14 Mmmoub/ (puc. 5).

BiporigHoi pi3HUII Y KOHIIEHTpaIlii CEYOBUHH B KOHEH PI3HOTO PENPOAYKTHBHOTO CTaTyCy (KOOH-
M, KepeOlli, MepUHH) MK YKPaiHCHKOIO BEPXOBOIO 1 TAHHOBEPCHKOKO Ta BECT(ATLCHKUMH ITOPOAAMH
HaMH{ HE BCTAHOBJICHO.

KoHnieHTpariist kpeaTuHiHy B CUPOBATIII KPOBi KOHEH KOMUBANacs y IIMPOKHX MEKaX 1 CTAHOBHJIA
B cepenHboMy 142,3+4,23 MKMOIB/T y KOOMI yKpaiHChKOi BepxoBoi nopoau, 144,7+2,61 MKkMoub/n —
y xepebuis (puc. 6).
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B YKpaiHCbXa BEpPXOBa M [aHHOBEpCbKa Ta BecTdanbCoka

Puc. 6. KonnenTpauisi kpeaTHHiHY B CHPOBATIi KPOBi CIIOPTHBHUX KOHEM.

Haiinmwkanm OyB KpeaTnHiH y MEpHHIB yKpaiHcbkoi BepxoBoi mopoau (131,0+3,96 MkMons/n) 1 us
piznuns Oyna BiporigHoto (p<0,05) i3 sxepeOusiMu.

CepesiHi BeNMYMHM KOHIIGHTpALii KPEaTHHIHY Y KOHEH TaHHOBEPCHKOI Ta BeCT(aIbChKOI MOPiJ
cranoBwiu: 13524335 MkMonw/nm — y kobOwmn, 138,5+5,32 mxmonw/m — xepeOiB i 143,34+4,58
MKMOJIB/JT — MepHHIB (puc. 6).

Hamu BcTaHOBIICHO BIpOTiHO HIKYY KOHIICHTPALIIO KPEaTHHIHY Y MEPHHIB YKpaiHCHKOi BEpXO-
Boi mopoau (p<0,05) mopiBHAHO 13 aHAIOTaMH FAHHOBEPCHKOT Ta BceTanbehkoi mopia. [{ono TBapuu
IHIIAX PETPOAYKTUBHUX TPYII TO IIi BIIMIHHOCTI OyJIM HE3HAYHUMH.
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AxtuBHicTh ACAT B cHpoBaTIli KpOBiI KOOMI yKpaiHCHKOI BEPXOBOT IOPOJIH B CEPETHHOMY CTaHO-
Buna 279,8+10,55 on/n, xxepeduiB — 263,7+4,48 on/n, mepuniB — 266,0+9,53 oxa/n (puc. 7).

250 A

240 -
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Kobunnmn Hepebdui MepuyHu

M YKPAiHCLHA BEPX0BA M [3HHOBEPCLKA Ta BECTHANLCLKA

Puc. 7. AkTuBHicTb AcAT B cupoBaTUi KPOBi CHOPTHBHUX KOHEIi.

Boanouac y xoHeill raHHOBepChKOi Ta BecT(dhanbebkoi nopia aktuBHiCTh AcAT konmuBanacs y mu-
poxkux mMexax (puc. 7).

HaitHmx4or0 akTHBHICTH (epMeHTy Oyna y xepeOiiB (253,4+6,82 ox/n). BiporijgHo BUIA aKTUB-
HicTh AcAT BcraHoBieHa y koOmi (282,7+8,55 on/n; p<0,05) ta mepuniB (295,8+8,14 on/m; p<0,01)
MOPIBHSHO 13 XKEPEOISIMU IIi€1 3K TIOPOIHOI TPYITH TBAPUH.

[NopiBHIOIOYM OTpHMaHI Pe3ylbTaTH JOCHIPKEHh HAMH BCTAHOBIICHO BiIMIHHOCTI y TIOKa3HUKAaX
aktuBHOCTI ACAT Mix koOmiamu, xepeOsIMH yKpaiHChKOI BEpXOBOi i TaHHOBEPCHKOI Ta BecT(haib-
cpKoi mopia, ogHak BiporigHa (p<0,05) pizHuus Oyna iuie Mi>k MEpUHAMH.

AxtuBHicTh ATAT B cHpOBaTIIi KPOBI KOOHII 1 %epedIliB YKpalHChKOT BEpXOBOT OPOJIN CTAHOBUIIA
B cepennbomy 6,1+0,46 on/nm ta 5,2+0,22 on/n BignosigHO (puc. 8). BogHouac aktuBHicTE ANAT y
KpPOBi MEpHHIB y cepelHbOMY cTaHoBmIa 6,7+0,66 oxn/n i Oyna BiporigHo (p<0,05) BuiI0I0 MOPIBHIHO
13 )KepeOIsIMH.
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B YKpaiHCbKa Bepxosa B [aHHOBEPCbKA Ta BECT(QaNbCbKa

Puc. 8. AktuBHicTh ATAT B cHpoBaTIi KPOBi CIOPTHBHUX KOHEH.

Hamu Bcranomneno, mo aktuBHicTh ATAT B koOmn (5,9+0,43 on/n), xepeduis (5,8+0,19 on/m) i
MepuHiB (7,3£0,81 ox/1) raHHOBEPCHKOT Ta BeCT(aTbChKOT TIOPiJ| 3a3HaBalIa HE3HAYHUX KOJIMBAHb 1 HE
3ajiekalia BiJl pempOIyKTHBHOTO CTaTyCy TBapHH.

Boanouac mopiBHiooun akTuBHICTE ANAT Mik rpymamu koHeil Biporigny (p<0,05) pizHmiio
BCTAHOBJICHO JUIIIE MK JKepeOIsIMH yKpaiHChKOI BEPXOBOT MOPOJIH 3 aHAIOTAMU TaHHOBEPCHKOI Ta
BecTanbChKOi Topif (puc. 8).
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AxrtuBHicTh JI® y cupoBaTIli KpoBi KOOWII YKPaiHCHKOI BEpXOBOI MOPOJH B CEPETHHOMY CTAHOBU-
na 126,9+5,99 on/n. Bona Oyina BUIIOIO MOPiBHSHO 13 skepedusamu (99,7+6,91 oxn/m) Ta MepuHamu
(109,4+6,83 on/i). Hamu BcTaHOBIIEHO BiporinHy pi3HUIIO y akTUBHOCTI JI® Mik KoOmiamu 1 xxeped-
LSIMH YKpaiHChKOi BepxoBoi nopoau (p<0,05; puc. 9).

140 A

120 A

Kobwnu Hepebuj Mepunu

M YupaiHCbKa BepxoBa M [AHHOBEPCHKA T2 BECTHANBCLKA

Puc. 9. AktuBHicTh JI® B cupoBaTIi KPOBi CIOPTHBHUX KOHEH.

Menm BupakeHumu Oyiu konuBauHs JI® y rpymi koHel raHHOBEpChKOi Ta BecTdhaabchKol OPiI.
AxTuBHIicCTh (epmeHTy Oyna Bumoro y kobown (118,7£3,99 opn/m), mopiBHSHO 3 KepeOusMu
(110,8+4,56 on/m) Tta mepunamu (108,3+8,25 oxn/m; puc. 9), nmpore BiporiiHO He BiapizHsuiacsa. Bon-
HOYaC TOPIBHIOIOYH TPYIH KOOWII, )KepeOIliB i MEpHUHIB yKpaiHChKOI BEPXOBOI 3 TaHHOBEPCHKOIO Ta
BeCT(ambChKOIO TIOPOIaMH BipOT1IHOT Pi3HHUII HE OYJI0 BCTAHOBIICHO.

Amnani3 nokazHukiB aktuBHocTi ['TTII B cupoBaTii KpoBi KOHEH yKpaiHCBHKOI BEpXOBOI MOPOAH
MOKa3aB, 110 HAalHWK4Y010 BoHA Oyna y xepebui (11,8+0,22 ox/m). BogHouac BiporiiHO BUIIOIO aK-
tuHicTh [ TTII BcTanosiena y kobwi (13,7£0,75 on/n; p<0,05) ta mepunis (14,0+1,05 ox/n; p<0,05)
MTOPIBHSHO 3 MONEPEIHBOI0 TPYHOI0 TBapHH (puc. 10).

14 -

12 A

oa/a

o N i o
1

Kobwnu Wepebui MepurHu

W YKpaiHCbKa BepxoBa M [aHHOBEPCbKa Ta BECTPANbCbKA

Puc. 10. AktuBHicts I'TTII B cupoBaTLi KPOBi CHOPTUBHUX KOHEH.

VY rpymi KoHe#l TaHHOBepChKoi Ta BecT(dhanbebkoi nopin HaiiBumorw aktuBHicTs I'TTII Oyna y ko-
oumn (13,9+1,03 oxn/m). BiporigHO HWKYOK BCTaHOBJICHA aKTHBHICTH y xkepebmiB (10,3+0,61 ox/m;
p<0,01) Hix y xoomin. Bomnouac akruHicts [TTII y MepuHiB B cepeanbomy ctaHoBmia 12,2+0,82
on/n. Y xepeOIliB ykpaiHCbKOT BepXxoBoi nmopoau aktuBHicTs [ T'TII B cupoBariii KpoBi OyJia BiporiaHo
(p<0,05) BuIOIO, HIXK y aHAJTIOT1B TAHHOBEPCHKOI Ta BeCT(aIbChKOT MOpi.

BucnoBku. 1. BcranosneHo, o y xkepeOIliB YKpaiHChKOi BEpXOBOT MMOPOIU YMICT allbOyMiHIB OYB
BummM (p<0,05), TOPiBHAHO 3 KOOMIIAMH; KOHIIEHTPALIiS 3arabHOr0 OUTipyOiHy — BHIOIO Y XKepeOIliB
YKpaiHCBKOi BEpXOBOI MOPOIH MOPiBHSHO i3 kKobunamu (p<0,05) Ta mepunamu (p<0,01). Bigminnocrti
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Yy KOHIICHTpAIIIi TJIFOKO3W MEHII BUPaXEHi, MPOTe Y MEPUHIB YKPAiHCHKOI BEPXOBOI IOPOIHA BOHA BH-
ma (p<0,05) Bix >xepebui. BmicT ceuoBunu 0yB BummM y xepebuis (p<0,05) ykpaiHcbkoi BepxoBoi
TTOPOIM TIOPIBHIHO 3 MepuHaMu. KoHIeHTpallisi KpeaTuHiHy OyJia BHINOIO ¥ kepeoitiB (p<0,05) ykpai-
HCBKOI BEPXOBOI IOPOJM HIK Y MEPHUHIB, a y MEPHHIB FaHHOBEPCHKOI Ta BeCT(aabChbKOI MMOPIiJ BHIIA
(p<0,05) mopiBHIHO 3 MEpHHAMH YKPATHCHKOI BEPXOBOi HOPOAH.

2. Bcranopnena Bumia akTuBHICT ACAT y xoOun (p<0,05) 1 mepuniB (p<0,01) raHHOBepCcHKOi Ta
BecT(haabChKOI OPia MOPIBHAHO 13 sxepedusamu. Takoxk Biporiana pizauns (p<0,05) Oyma mMixk MepH-
HaMHU YKpaiHChKOI BEPXOBOI 1 TaHHOBEPCHKOI Ta BecT(haabCKOl MOpoaaMu KOHEH. AKTUBHICTE ATAT
Oyna Bumoro y mepuHiB (p<0,05) ykpaiHChKOi BEpXOBOi MOPOIM MOPIBHSHO 13 kepeOisiMu. Takox
Biporimay (p<0,05) pizauio B aktuBHOCTI AJTAT BCTaHOBIEHO MiX KepeOIsIMu YKpaiHCHKOi BEpXo-
BOI 1 aHaJIoraMH TaHHOBEPCHKOI Ta BecT(HaIbChbKOT HOpia. Y KOOMII YKpaiHChKOI BEPXOBOI MOPOIM aK-
tuBHIicTh JI® Oyna Buma (p<0,05) Hix y sxepebuis. Biporizno Bumoto aktuBHicts I'TTII BcTaHOBIE-
Ha y KoOWJ ykpaiHcbkoi BepxoBoi nopoau (p<0,05) ta mepuniB (p<0,05) mopiBHSHO 3 >KepeOISIMH.
VY rpymi KOHeH raHHOBEPCHKOI Ta BecT(haabchbKoi mopin Hikdy akTuBHICTE I'TTI1 BcTaHOBIIEHO Y sKepeO-
uiB (p<0,01) nopiBHsHO 3 KOOMIaMH. Y KepeOLiB yKpaiHChKOI BepxoBoi nopoau aktuBHicTs [ TTII Oyna
BiporizHo (p<0,05) BuIIOIO, HIXK y aHAJIOTIB TAHHOBEPCHKOI Ta BECT()aIbChKOT MOPiJ KOHEH.

[TepcriekTHBOIO MOAATBITNX JOCIIHKCHD Oy/Ie BUBUEHHS OOMIHY €JIEKTPOIIITIB Y CIIOPTHBHUX KO-
HeH 3aJIeXKHO BiJI OPOJIH, BIKY Ta CTaTi.
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BiansiHue mona Ha 6MOXHMMHUYECKHeE 0KA3aTe1d KPOBU Y CIOPTHBHBIX JIOIIA el

H. A. MakcumoBuy, JI. I'. CiimBuHckas

IIpencraBiieHs! pe3ynbTaThl HCCISIOBAHUH OHOXMMUYECKOTO IPOGHIS KPOBH Y CIIOPTHUBHBIX JOMAAeH B 3aBUCHMOCTH
OT 11071 (KOOBLIBL, JKepeOLbl, MEPHHBI).

HccnenoBanue mpoBeleHO Ha ABYX IPYIIax KIMHUYECKH 30POBbIX CIIOPTUBHBIX JIOMaaeii ykpanHckoil Bepxosoi (1) a
TaKoKe TaHHOBepCcKoit u BecTdanbckoit mopox (II). JKuBoTHbIe Kax 10 TPyNIbl ObLIA pa3aesieHbl O MOIy: KOOBLIbI, xKeped-
I[bI, MEPUHBI.

bruoxuMuueckue mokasarend KpoBU (coaepxkaHue obmiero Oenka, anbOyMuHa, KOHLEHTpauus oOmero OwimpyOuHa,
TJIIOKO3bI, MOYEBHHBI, KPEaTHHUHA, aKTUBHOCTH acmapraramuHoTpancdepassl (AcAT), ananunamuHoTtpachepassl (AnAT),
menoynoit ¢ocdarazer (ILP) u ramma-rmyrammwirpancnentuaassl (ITTII) uccnenosanst B 112 nomaxeit (38 koObL1,
34 xepebua u 40 MepHHOB).

KiroueBble ciioBa: noniaay, noji, OHOXUMUYECKUI Mpoduib, oOnmid O0eoK, anb0yMuH, OWIHPYOHH, TIIFOK03a, MOYe-
BHHA, KpEaTHHHH, ()epMEHTEL

The influence of gender on blood biochemical parameters in sport horses

I. Maksymovych, L. Slivinska

The article presents the results of research in the biochemical profile of blood in sport horses by gender (mares, stallions,
geldings).

The study was conducted on two groups of healthy sport horses: Ukrainian warmblood and Hanoverian and Westphalian
breeds. Animals in each group were divided by gender: mares, stallions, geldings.

Biochemical parameters of blood (total protein, albumin, total bilirubin, glucose, urea, creatinine, activity of AST, ALT,
ALP and GGT investigated in 112 horses (38 mares, 34 stallions and 40 geldings).

The increasing use of horses in various activities associated with physical activity is a reflection of the physiological
characteristics of animals, physiological state, feeding and effective training program. Biochemical blood test used to assess
the functional state of internal organs, including the heart, liver, kidney, muscle function and their possible pathological
changes.

To improve the efficiency of diagnosis of diseases should compare the results of research on reference values, taking in-
to account age, breed and sex of the animals.

The aim of the researchers is to investigate the biochemical parameters of blood in sport horses of different reproductive
status (mares, stallions, geldings).

The material for the study were 112 clinically healthy sport horses 4-15 years old Ukrainian warmblood horse
(20 mares, 18 stallions, 22 gelding) and horses Hanoverian and Westphalian breed (18 mares, 16 stallions, 18 geldings), used
in classical types of equestrian sport. The live weight of horses ranged from 350 to 600 kg. Horses were kept in conditions of
equestrian sports institutions of western regions of Ukraine.

Collecting blood samples was carried out before the morning feeding. All the horses were resting at the time of the study
and were clinically healthy.

For serum tubes were centrifuged at 3000 rev / min for 10 minutes. Serum of horses determined the contents of total pro-
tein, albumin, the concentration of total bilirubin, glucose, urea, creatinine, activity of aspartate aminotransferase (AST),
alaninaminotrasferazy (ALT), alkaline phosphatase (ALP) and gamma glutamyl (HHTP) using automatic biochemical ana-
lyzer Mindray BS-120 (China) using reagents PZ Cormay SA (Poland).

Established in higher albumin content Ukrainian warmblood horse stallions compared to mares; the higher the concen-
tration of total bilirubin in Ukrainian warmblood horses stallions compared to mares and geldings. Differences in glucose
concentrations less pronounced, but in geldings of Ukrainian warmblood horses is higher than in stallions. Urea was higher in
Ukrainian warmblood horses compared to the gelding. Creatinine concentration was higher in Ukrainian warmblood horses
than geldings; geldings in Hanoverian and Westphalian breeds horses are higher compared to Ukrainian warmblood horses
gelding.

Installed AST activity is higher in mares and geldings of Hanoverian and Westphalian horses compared to stallions; was
also significant difference between gelding of Ukrainian warmblood and Hanoverian and Westphalian breeds horses. ALT
activity was higher in geldings of Ukrainian warmblood horses compared to stallions; also significant difference in ALT ac-
tivity established between stallions of Ukrainian warmblood and Hanoverian and Westphalian breeds horses. In mares of
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Ukrainian warmblood horses ALP activity was higher than that of stallions. Probably higher activity GGT set in Ukrainian
warmblood horses mares and geldings compared to stallions; group of horses of Hanoverian and Westphalian breed has hors-
es lower activity of GGT species found in horses compared to mares; in Ukrainian warmblood horses stallions GGT activity
was significantly higher than that of counterparts of Hanoverian and Westphalian breeds horses.

Key words: horses, sex, biochemical profile, total protein, albumin, bilirubin, glucose, urea, creatinine, enzymes.
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semex @ukr.net

IMAPAMETPHU JTEAKHUX IIOKA3BHHUKIB K/ITHIYHOI'O CTAHY
KOPIB TA TEJIAT I3 PI3BHUX BIOI'EOXIMIYHHUX ITPOBIHIIN

HaBeneHno mani momo mapameTpiB KIIHIYHAX [TOKA3HHUKIB KOPIB Ta TEJIAT 3 Pi3HUX 0i0re0oXiMIYHUX IPOBIHIIH 3a MiKpo-
€JIeMEHTO31B. BCTaHOBIICHO OCTOBIpHE 3POCTAHHS YAaCTOTH CEPIEBUX CKOPOUCHb Ta JIUXAJIBHHX PYyXiB Yy TUIBHHX KOPIB 3
O3HAaKaMH MIKpPOEJIEMEHTO3iB Pi3HMX 010reoXiMiYHMX MPOBIHIINA Ta OTPUMAHHX BiJ HHUX TEJISAT, TOAL SK TeMIepaTypa Tia
JOCTOBIPHO HE Bipi3HAEThCSA. Y KOPIB i3 KIHIYHUMU O3HAKaMH MiKPOEJIEMEHTO3IB HApOKYIOThCS TeJsITa i3 JOCTOBIPHO
HIDKYOI0 Macoro Tina (aa 11,1-19,6 %; p<0,05-0,001). BcTanoBineHo obepHEHi KOpesLiiiHi 3B’ I3KH MacH Tija TeJAT i3 4ac-
TOTOIO CEPLEBUX CKOPOYEHb Ta JUXaNbHHUX pyXiB (r= -0,62-0,75; p<0,001). [lepcrekTrBY NOAANBIINX AOCIIKCHD MOJIATa-
I0Th Y PO3po0Lli METOAy KOPEeKIii BMICTY OKPEMHX MiKPOEGIEMEHTIB B CHPOBATLI KPOBi KOPIB Ta TEJLIT i3 ypaXyBaHHAM pi3-
HUX 010reOXiMIYHUX TPOBIHIIH.

Kawuosi cioBa: Temneparypa, myibc, TUXaHHS, Maca TiIa, MIKPOCIEMEHTO3H, 010Te0XiMiYHI POBIHIIII.

IHocTanoBka mpodaeMu. 3a0e3MeueHHsS BHCOKOTO PIBHSA IMPOIYKTUBHOCTI Ta PE3WCTEHTHOCTI,
OTPUMaHHA KUTTE3AATHOTO MTOTOMCTBA HEMOKIIKBE 0€3 ONTHMAIBHOTO MiHEPaIbHOTO KUBJICHHS TBa-
puH [1]. MiHepalnbHi eleMeHTH, 0 HaIXOAATh i3 KOPMaMHu B OpraHi3mi 0epyTh y4acTb y MeTabomiu-
HUX PEaKIlisX, BXOIATH 10 CKIaAy 0araThbOX €H3MMIiB, TOMY BiIIrparOTh BAKIUBY POJIL Y OOMiHI pedo-
BHH. MiHEepaIbHI pEUOBHHH BKIIIOYAIOTHCS B CTPYKTYPHI €IEMEHTH KIIITHH 1 TKaHUH [2]. A HecTada 4u
HA/JIMIIOK OKPEMHX MaKpo- i MiKpOEJIEeMEHTIB y pallioHi TBapuH HNPU3BOIATH A0 PO3BUTKY MiKpoOee-
MEHTO3iB, 5Ki, B CBOIO YePI'y CYIIPOBODKYIOTH 1HIII IMOPYIICHHS, 1 30KpeMa, 3HKEHHS MPOTYKTHBHO-
CTi Ta pE3WCTEHTHOCTI OpraHi3My TBapuH. KopMu B1acHOro BUPOOHUIITBA, SIKi MTEPeBaKaIOTh B PaIlio-
Hi XyZ00H, 3a1eKHO Bif 6i0reoximMiuHOI MPOBIHIII, B AKii pO3TalIOBaHI TOCIOAAPCTBA, BUSBIAIOTHCS
OiIHUMM Ha OKpeMi MiKpoeleMEHTH. BiTbIIicTh TBapHH aJamlTyeThCsl A0 HEAOCTadl ab0 HaTUILKY
MIKPOEJIEMEHTIB, OJTHAK Y HUX CIIOCTEPIraeThes 3HIKCHHS MPOAYKTHBHOCTI. Y 1HIIMX TBapWH BUHU-
KalOTh KJIIHIYHI TIPOSIBH MiKPOEJIEMEHTO31B.

AHaji3 ocTaHHIX gociaimkeHns i myOaikamiii. Sk Bimomo, TepuTopist YKpaiHu 3a HasBHICTIO py-
XOMEX (POpPM MIKPOEIEMEHTIB y TPYHTAX MOAUISETHCS Ha YOTHPU T€OXIMIUHI 30HU: 3aXiIHY, MiBHITHO-
CXimHy, HeHTpanbHy i miBAeHHy. [pyHTH 3aXiITHOI reoXiMiYHOI 30HU XapaKTepH3yloThes aedimurom I,
Co, Zn, Mn i B okpemux Micigx Cu. Y rpyHTax MiBHIYHO-CXiJHOI T€OXiIMIYHOI 30HU BUSBICHO Niedi-
ut pyxomux ¢popm Co, Zn, a B okpemux micusax — Mn i Cu. [pyHTH HEHTPaIbHOT T€OXIMIYHOT 30HH
JICII0 Kpallle 3a0e3eueHi MiKpoeJeMeHTaMH, OJJHaK TYT BUsABICHO naedinuT Zn, Co, a B OKpeMHX Mic-
sIX — HaIuiiok Mn i B [3-4].

3 orsiy Ha 3a3HAYCHE BHUIIE, KOMIUICKCHI JIOCIHIPKEHHS 100 BU3HAYCHHS BMICTY OlOTEHHHX Mi-
KpOEJIEMCHTIB Y CHPOBATIIi KPOBI TBapWH, 3a BMICTOM SKMX MOXHA [IarHOCTYBaTH 3aXBOPIOBAHHS 1
BHSIBJIITH BIATIOB1THI 010T€0XIMiUHI IPOBIHII{, € JOCUTH aKTyaIbHUMH [5—6].

Meta gociigKeHb — JOCTITUTH Ta MOPIBHATH KJIIHIYHI MapaMeTpH OpraHi3My KOpPiB Ta TEJST
OKpeMHuX 010TeOXiMIYHHUX MTPOBIHITIH.

Marepiaj i MeToau nociaimkenb. Poboty BukonyBanmm ynpomosxk 2015-2016 pp. Ha xadenpi di-
3iosnorii, marodizioznorii Ta imyHosorii HanionansHoro yHiBepcuTeTy 0iopecypciB i MPUPOAOKOPUCTY-
BaHHA YKpaiHH.

J1a mocsirHEeHHS MOCTaBJICHOI METH MPOBEJEHO I ATh Cepiil OCHTIKeHb B TOCIIOAPCTBAX HACTY-
MHUX OloreoxXiMiYHMX NpOBIHWIA YKpaiHu, 30kpema: 3axigHoi —TepHominmbcbkoi obmacti (T30B
"Vkpaina", c. Ckopuku IlizBonouncekoro paiony); miBHiuYHO-cximHoi — Cymcekoi obnacti (T30B

© Cayako B. B., 2016.
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"Bitunzna", M. KoHoromn); neHTpaisHoi — MukoiaiBebkoi ooaacti (T30B "IIpomins", ¢. BoeBoachbke,
ApOy3uHCBKOTO paiioHy); nmiBaeHHoi — JloHeupkoi oonacti (A1 "Lutiu-Arpo Jonbac" m. Mapiynosns,
Mapiymnonbscekoro paiiony) ta JainpomerpoBcbkoi obiacti (TOB "MBK "€kartepuHociaBcbkuit"
¢. UymakiB /[HIMponeTpOBCHLKOTO paiioHy).

Hocnign npoBeneHi HAa TUIBHUX KOPOBaX TOJIITHHCBHKOI MOPOJHM BiKOM 5—6 poKiB. YTpuMyBau
TBAapUH Ha TPHUB’A31 B THIOBHX KOpiBHUKaX. ['OAiBII0 HOpMYyBadd BiAMOBiAHO 10 (i3i0IOTTYHOTO
CTaHy, MPOIYKTUBHOCTI Ta MacH Tila TBapuH. HamyBaHHS IeHTpati3oBaHe. 3a pe3yybTaTaMy KITiHIY-
HOT'O OISy TBApUH Y KOXKHOMY TOCIIOAApCTBI 0y/10 chopMOBaHO IO [IBi JOCIIAHI IPYIH TBapUH; IO
10 roniB y KOXHii: mepiia — TBAPUHH 13 KIIIHIYHUMH MPOSBAMH MiKPOEJIEMEHTO31B Ta Ipyra — KIIiHi4-
HO 37I0pOBi TBAPHHH.

Marepianom I aHai3y CIYyTyBadd KIIIHIYHI TapaMeTpH 5 TBApUH i3 KOXKHOI Tpynu (TeMIepary-
pa Tina, yactoTa MynbCy Ta AUXaTbHUX PyxXiB) 3a 10 OHIB 10 OTENCHHSA Ta HOBOHAPOIXECHUX TEJAT Bij
[UX TBApPHH, a TAKOX MOKa3HUKH 3Ba)KYBAaHHS TEJST MICJIS HAPOHKEHHS.

OcHoBHi pe3yabTaT JociaimkeHHs1. [lorepeaHiMi JOCTIKEHHSIMA BCTAaHOBJICHO JTOCTOBIPHE 3HU-
xenns BMicty Mony, Kynpymy, Manrany, Kobanery Ta LIUHKY B CHpOBATIi KpOBi TBApHH 3 03HAKAMH
MIKPOEIIEMEHTO3iB JaHMX GioreoXiMiuHmMX MpoBiHIiil. 30kpema, BMicT Moy B cHpoBaTIi KpoBi TBApHH 3
O3HaKaMH MiKpoejaeMeHTo3iB OyB Ha 16-24 %, llunky Ha 17-29 %, Kynpymy Ha 22,6-41,1 %, KobansTy
Ha 2,4-51 % Ta Manrany Ha 25-41 % Hwk4e BiJ] MOKa3HUKIB KJITHIYHO 37/0POBUX TBAPHH [7].

3araqpHOBIZIOMO, IO TeMIlepaTypa Tijia TBApUH 3aJEKUTh BiA BiKy, CTaTi, (hi310JIOTIYHOrO CTaHy,
MOPOH, PIBHSA MPOTYKTUBHOCTI, OJHAK, 3a PaxXyHOK 30aJaHCOBAHOCTI IPOIIECIB TEIUIOMPOMYKINi Ta
TEIIOBiA/Iadl BOHA BITHOCHO cTania. HaBiTh He3HAYHE Ti MIIBUINECHHS CIYTY€E CUTHAJIOM JIJISl BKITFOUCH-
HSl KOMITEHCATOPHHUX MEXaHi3MiB, 3a JIOTIOMOTO0 SIKUX OPTaHi3M 3BUIBHSETHCS BiJ HeOakaHOI KITbKO-
cTi Teruia. Sk BuAHO i3 Tabnuui 1, Temmeparypa Tija KOpiB Ta TEJSAT JOCTOBIPHO HE 3aJI€XKHTh Bif 0i0-
reoXiMiuHOI MPOBIHILIT Ta BMICTY MIiKpOEIIEMEHTIB y KPOBi, 3HaX0AUThCs B Mexax 38,3-38,8 °C, 1o He
BUXOJUTH 3a (i310JIOTi4HI TapaMeTpy AJIsl JAaHOTO BUAY TBAPHH.

Tabmu 1 — [TokasHUKH TeMnepaTypH Tijia KOPiB Ta TeIAT pPi3HUX OioreoxiMiunmux mposinmiii (M+m, n=5)

Bioreoximiuna 30Ha

3axigHa MMBHIYHO-CXiIHA LIEHTpaJbHA [MiBIECHHA
(TepHominbchKka 0071.) (Cymchbka 0011.) (MuxkosaiBcbka 0011.) (JloHernpka 0011.) | (Juinponerp. o61.)
KutiHiuHO 3/10pOBi TiJIbHI KOPOBH

38,5+0,1 | 38,620,1 | 38,6+0,1 | 38,6+0,2 | 38,7+0,1
HoBoHapo pkeHi Tensita

38,40,1 | 38,320,1 | 38,6+0,1 | 38,4+0,2 | 38,420,1

TispHI KOPOBH 3 03HAKAMHU MiKPOEIEMEHTO31B

38,4+0,1 | 38,5+0,1 | 38,602 | 38,240,1 | 38,8+0,1
HoBoHnapomxeHi Tessita

38,5+0,1 | 38,420,1 | 38,5+0,1 | 38,340,1 | 38,540,1

Ipumirtka. Pisuunis gocrosipHa 3a * p<0,05, ** p<0,01.

BaxnBoro xapakTeprUCTUKOIO (Di310JI0TIYHOTO CTaHy OpraHi3My € 4acTOTa CepLEBUX CKOPOYEHb, a
HaMMOIMPEeHIIUM METOA0M BUMIPIOBAHHS CEPLIEBOTO PUTMY € ITyJIbC.

Tabmuns 2 — IIoka3HMKH YaCTOTH cepleBUX CKOPOYeHb Y KOPIiB Ta TeJISAT pi3HUX OioreoxiMiyaux npoBinuiii (M+m, n=5)

Bioreoximiuna 30Ha

3axigHa TiBHIYHO-CXi/IHA LIEHTpaJibHa iBICHHA
(Tepuomninbcbka 0071.) (Cymcpbka 001.) (MuxkosaiBceka 00J1.) (JloHenbka 001.) | (Juinpomnerp. 0671.)
KiiHiuHO 370pOBi TUIBHI KOPOBH
74,8+1,6 | 76,6%1,5 | 77,8+1,6 | 74,6424 | 76+2,1
HoBonapomxeHi Tessita
1221,0 | 121£2,0 | 124420 | 125£1,0 | 124420
TisbpHI KOPOBH 3 03HAKAMHU MiKPOEIEMEHTO3iB
81,8+1,6% | 81,2+1,7 | 79,2+1,0 | 82,4+1,3% | 80,8+1,5
HoBonapomkeHi TernsTa BiJf KOpiB 3 03HAKaMH MIKpOEJICMEHTO31B
13242 0% | 13123,0* | 129420 | 13242,0* | 131+2,0*

IMpumitka. Pizaums nocrosipHa 3a * p<0,05, ** p<0,01.
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VY KIIHIYHO 30POBUX KOPIB Ta TEIAT Pi3HUX OIOT€0XiMIYHHMX MPOBIHINHM YacTOTa CEpPIIEBHX CKO-
pouenb (UCC) cranoButs BianoBigHo 74—78 ta 121-125 yaapis 3a XBUiIHHY, 010 BiANoBigae ¢iziono-
riggiit HopMmi. OfHAK, y TBapWH i3 KIHIYHUME O3HaKamMu MikpoeneMmenTo3iB YCC mocToBipHO BHINA
3a MOKAa3HUKH 3I0POBUX TBapuH. TaK, y TUIFHUX KOPIiB 3 03HaKaMHU MikpoeneMeHTo3iB i3 T30B "Ykpa-
ina", c. Cxopuku [lizBonouncekoro paiiony TepHorminbebkoi obnacti (mocuin I) Ta A1 "Inmig-Arpo
Jounbac" M. Mapiynons Mapiynonscekoro paiiony Jonenpkoi obmacti (IV mocnmiz) UCC Oyma
Ha 9,4 % (p<0,05) ta 10,5 % (p<0,05) BumIOIO HIX y IX 3AOPOBHUX AHAJIOTIB. A y TITLHUX KOPIB i3 iH-
muX 010T€OXIMIYHHMX MPOBIHINIM BUABICHO UiTKY TeHACHITIIO 11010 Brmoi YCC.

Yacrora nuxanpHux pyxiB (UAP) — onuH 3 ocHOBHUX (haKTOPIB MEXaHi3My, L0 HiATPUMYE TEILIO-
BHA OajlaHC Ta IHTEHCHBHICTH Ta3000MiHY y TuIl TBapwHH. He 3Bakaroum Ha JTOCTOBIpPHE 3pPOCTaHHS
YCC y TinpbHUX KOPIB 3 KIIHIYHAMA 03HAKaMH MiKPOEJICMEHTO31B, 9acTOTa MUXAIBHUX PYXIB JOCTO-
BIPHO HE Pi3HUIIACH 13 MOKA3HUKAMHM 3J0POBUX TBAPHH, OJHAK, TCHACHLIS 1010 MiABUIIEHHS (Ha 5,3—
11,2 %) npocniakoByBajach.

Tabmuns 3 — [Hoka3HUKH YACTOTH AUXATBLHUX PYXiB y KOPIB Ta TeaAT pi3HUX 6GioreoxiMiunux mposinmiii (M+m, n=5)

BioreoximiyHa npoBiHIList

3axigHa TiBHIYHO-CXi/IHA LIEHTpaJbHA miBJICHHA
(TepHomisnbcbka 0071.) (Cymchbka 0011.) (MukomaiBcbka 00J1.) (Jlonenpka 00611.) | (Auinponerp. 06i1.)
KJ1iHi4HO 3710pOBi TiJIbHI KOPOBH
25+1,9 | 25412 | 26212 | 27,6+12 | 26,8215
HoBonapomxkeHi Tessita
36,821,5 | 37.2+1.1 | 36,6£1.9 | 342417 | 37,842.1
TinpHI KOPOBH 3 03HAKAMHU MIKPOEIEMEHTO31B
27,8+0.9 | 28.4+13 | 274%1 | 29.4+0.8 | 28,641
HoBonapo pKeHi TensiTa BiJ KOpiB 3 03HAKAMH MiKpOEIEMEHTO31B
41,6£1,3* | 41+1,5% | 39,6+1,7 | 442405+ | 39,814

Ipumirtka. Pizuuis nocrosipHa 3a * p<0,05, ** p<0,01.

Y HOBOHAPOIKEHUX TEJAT OTPUMAHUX BiJ KOPIB 13 KIIHIYHUMHU O3HAKaMU MIKPOEJIEMEHTO3IB (3a-
XiiHa, MBHIYHO-CXiJHA Ta miBfeHHa nposinmii ) YCC Oyma Ha 5,6-8,2 % (p<0,05-0,01) BumIOIO Bif
MTOKa3HUKIB 37J0POBUX TBAPHH, IPUIOMY IIPOIIOPIIIIHO 3pOoCcTalia 4acTOTa AUXATLHUX PYXIiB.

Sk BuAHO 13 pucyHKa 1, Maca Tijla HOBOHAPO/DKEHUX TEINAT, OTPUMAHHUX BiJl KIIHIYHO 3I0POBHX
KOpIB pi3HUX 010re0XiMiYHUX MPOBIHINH, KOIUBaEThCc B Mexkax 31,6-35,2 kr, Mo € HOPMOKO IS Ja-
HOTO BUAY TBapHWH Ta MOpoau. HaToMicTh y KOpiB 13 KIIHIYHUMH O3HAKaMH MIKpOCIIEMEHTO31B Hapo-
JDKYIOTBCS TEJSITA 13 JOCTOBIPHO HUKYOI0 Macoro Tina (Ha 11,1-19,6 %; p<0,05-0,001).

36
34
32
30 l
5 28 l 29,6 l
9 28,2 l 28,3
26,6
24
22
20
[popinuii: 3aXiJlHa  MIBHIYHO-CXiJJHA IEHTpaJibHA HiBJCHHA

# KutiHiuHO 310pOoBi 3 03HaKaMU MiKpOEJIEMEHTO3iB

Puc. 1. Maca Tijia HOBOHAPO/JKEHUX TeJAT i3 pi3HUX OioreoxiMiuyHux
npoBinmiii, kr (M+m, n=5).

BcTaHoBIEHO BiACYTHICTH KOPEIAIIMHNUX 3B’ A3KiB MAcH TiJIa TEJSIT 13 TEMITepaTyporo ix Tiia, of-
HaK, Y4acTOTa CEPIIEBHX CKOPOYCHb Ta JUXAIBHUX PYXiB 0OCPHEHO KOPEIIOE i3 MAcOK Tijia TBapuH
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(p<0,001; puc. 2). OTpumaHi AaHi y3rOJKYyIOThCS 13 Pe3ylbTaTaMH PSAY JOCIITHHUKIB 1 CBITYaTh MPO
Te, 10 YuM OijIbIlla Maca TiJia TBAPUHHU, THM MEHIIIA y Hel 4acToTa MyJbCy.

Huxdi ¢yHKIIOHAIBHI 3B’ SI3KM MacH Tijla TBAPHH 13 YaCTOTOIO CEPIICBUX CKOPOYCHb Y HOBOHAPO-
JOKECHUX TEJIAT 13 KIHIYHUMHE O3HaKaMH MIKPOEIEMEHTO31B, OUCBHIHO, TIEBHOIO MIpOIO MOYKHA TIOSIC-
HUTH HIKYUM BMICTOM TeMOTJIO0iHYy Ta KUIBKOCTI €pUTPOLIUTIB KPOBi, BHACIIZOK YOTO 32 KOMIIEHCa-
TopHUM MexaHi3MoM 3poctae YCC ta YJIP y nux TBapuH.

04
0.2

o hEEE
-0.2
-0.4
-0,6
-0.8

-1
Temneparypa Tina 4ycc yap

# HoBonapomkeHi Tensata  HoBoHapomKeHi TemsTa Bi KOPiB 3 03HAKaMU MiKpOEIEMEHTO31B

Puc. 2. Kopensiniiini 3B’ s1I3kM MacH Tijla HOBOHAPOJKEHHX TeJAT i3 OCHOBHUMHM
KJIiHIYHMMH oKa3HUKamMu, r (Mzm, n=5).

Ipumitka. Pizaums nocrosipHa 3a: *** — r<0,38.

BucHoBKH. 1. Y TITEHUX KOPIB pi3HUX 010r€OXIMIYHUX MPOBIHIIIHA 3 03HAKAMHU MIKPOSIEMEHTO31B
Ta OTPUMAHMX BiJl HUX TEJIAT BCTAHOBJICHO JIOCTOBIPHE 3pOCTAHHS YaCTOTH CEPLEBUX CKOPOUYCHB Ta
JUXAIbHUX PYXiB.

2. TemniepaTypa Tijla TBapHUH Pi3HUX AOCIIAHUAX IPYII JOCTOBIPHO HE BiAPi3HAETHCA.

3. Y KopiB i3 KIIHIYHUMH O3HAKaMH MIKPOEJIEMEHTO31B HApOKYIOThCS TENATA 13 JOCTOBIPHO HU-
kK40r0 Macoro Tina (Ha 11,1-19,6 %; p<0,05-0,001).

4. BcraHoBneHO 0oOepHEHI KOPEJALiKHI 3B S3KH MacH Tijla TENAT i3 4aCTOTOI0 CEPLEBUX CKOPO-
YeHb Ta AUXAIBHUX pyXiB (r=-0,62-0,75; p<0,001).

[lepcriekTHBY MOAANBIIMX AOCTIIKCHD MMOJISTalOTh y PO3POOI METOAY KOPEKIii BMICTY MiKpoe-
JIEMEHTIB B CHPOBATLi KPOBi TIJILHUX KOPIB Ta TENAT i3 ypaxyBaHHAM MiKpOEIEMEHTOrO CKIamy pi3-
HUX 010reOXIMIYHUX MPOBIHIIIH.
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IMapameTpsl HEKOTOPBIX MOKAa3aTesell KINHUIECKOT0 COCTOSTHAS KOPOB M TEIAT B Pa3HBIX GHOTreOXHMHYECKHX
NPOBHHIHUAX

B. B. Cayaxo

[puBeneHs! faHHBIE IO TapamMeTpaM KIMHHYECKUX IOoKa3aTeled KOPOB M TENIST M3 Pa3HBIX OMOTEOXMMHUYECKHX IHpO-
BUHIUH 32 MHKPO3JIEMEHTO30B. Y CTAHOBJIIEHO JOCTOBEPHOE yBEJIIMUEHUE YACTOTHI CEPJCYHBIX COKPAIEHUH U IbIXaTeNbHBIX
JIBIDKEHHUH B CTEIBFHBIX KOPOB C MPU3HAKaMU MHKPOJICMEHTO30B PA3IMIHBIX OMOT€OXUMHIECKUX IPOBUHIUH M MOTyIEHHBIX
OT HUX TEeJAT, TOT/Ia KaK TeMIlepaTypa Tejla JOCTOBEPHO He OTINYAeTCs. Y KOPOB C KIMHUYECKUMH NTPU3HAKAMH MHUKPO3JIe-
MEHTO30B POKIAIOTCS TEJsITa ¢ JOCTOBEPHO HU3LIeH Maccoit Tena (Ha 11,1-19,6 %; p<0,05-0,001). YcraHoBieHo oOpaTHbIE
KOpPpPEILIMOHHBIE CBSI3U MACCHI Tella TEIAT C YaCTOTON CEpAEUHBIX COKPALIEHUH U IbIXaTeNbHbIX ABIKeHuH (r = -0,62-0,75;
p<0,001). ITepcriekTHBEI JadbHEHIINX HCCIETOBAHUN 3aKIIOYAIOTCS B pa3paboTke METOAa KOPPEKIUU COAEPKAHUS OT/eIb-
HBIX MUKPO3JIEMEHTOB B CBIBOPOTKE KPOBU KOPOB U TEISAT C yIETOM PA3INUHBIX OHOT€OXUMUYECKHX MPOBUHIIUH.

KnroueBble c1oBa: Temmeparypa, MyJibC, JbIXaHAE, Macca, MUKPOIJIEMEHTO3b], OMOT€OXUMHYECKHE TPOBHHIINML.

Parameters of some clinical cows and calves indices from different biogeochemical provinces

V. Saulko

According to published data the whole territory of Ukraine by the presence of mobile forms of trace elements in soils
geochemical are divided into four zones: the western, north-eastern, central and southern. Soil geochemical western areas are
characterized by deficits and, Co, Zn, Mn and in some places Cu. In soils of northeastern geochemical zones identified short-
age of mobile forms of Co, Zn, and in some places — Mn and Cu. In soil geochemical central area somewhat better equipped
micronutrients, but the deficit is detected Zn, Co, and in some places — excess Mn and B.

Based on the above, the relevance of scientific research is integrated to determine the nutrient content of trace elements in the
blood serum of animals, the contents of which can diagnose these diseases and identify relevant biogeochemical province.

The purpose of research is to investigate the clinical parameters of cows and calves of different biogeochemical provinces.

The work carried out during the 2015-2016 biennium. At the department of physiology, pathophysiology and immunol-
ogy of National University of Life and Environmental Sciences of Ukraine.

To accomplish this goal were conducted five series of studies in the farms of different biogeochemical provinces of
Ukraine. Experiments conducted on cows of Holstein breed aged 5-6 years. According to Clinical examination 10 animals
were selected in each sector with clinical signs and clinically healthy microelementosis. The material for the research served
as clinical parameters of 5 animals from each group (body temperature, pulse rate and respiratory movements) 10 days before
calving and newborn calves from these animals. Also performed constriction of calves after birth.

Previous studies have found a significant decrease in iodine, copper, manganese, cobalt and zinc in serum of animals
with signs of microelementosis biogeochemical provinces data. In particular, the iodine content in the blood serum of animals
with signs microelementosis was at 16-24 %, 17-29 % zinc, copper on 22.6-41.1 % cobalt to manganese and 2.4-51 % in
25-41 % below that of the clinically healthy animals.

It is well known that the body temperature of animals depends on age, gender, physiological condition, species, produc-
tivity, however, due process heat balance and heat transfer is relatively constant. Even a slight increase in its serves as a sig-
nal for inclusion of compensatory mechanisms by which the body is freed from unwanted heat. The body temperature of
cows and calves fairly independent of biogeochemical provinces and trace elements in the blood and within 38.3-38.8 °C,
which is the physiological norm for this type of animal.

An important characteristic of the physiological state of the body is the heart rate, and the most common method of measuring
heart rate is the heart rate. In clinically healthy cows and calves of different biogeochemical provinces of heart rate (HR) is respec-
tively 74-78 and 121-125 beats per minute, which corresponds to the physiological norm. However, in animals with clinical signs
microelementosis heart rate was significantly higher than the indicators of healthy animals. Thus, in calf cows with signs microele-
mentosis (experiment I and IV) heart rate was 9.4 % (r<0.05) and 10.5 % (r<0.05) higher than their healthy counterparts. And in calf
cows from other biogeochemical provinces revealed a clear tendency for higher heart rate.

The frequency of respiratory movements (RM) is one of the main factors of the mechanism that maintains the heat bal-
ance and intensity of gas exchange in the body of the animal. Despite the significant increase in heart rate in calf cows with
clinical signs microelementosis frequency of respiratory movements were not significantly varied with indicators of healthy
animals, however, the tendency to increase (by 5.3-11.2 %).

Newborn calves obtained from cows with clinical signs microelementosis (I, II, IV and V Research) heart rate was at
5.6-8.2 % (r<0.05-0.01) higher than that of the healthy animals, with BF increased proportionally.

The weight of newborn calves derived from clinically healthy cows of different biogeochemical provinces ranges 31.6—
35.2 kg, which is the norm for this type of animal and breed. But in cows with clinical signs microelementosis of born calves
with significantly lower body weight (in 11.1-19.6 % r<0.05-0.001).

Established lack of correlation of body weight of calves from their body temperature, however, the heart rate and res-
piratory movements are inversely correlated with body weight animals (r<0.001). The obtained data confirm known state-
ment — the greater is the weight of the animal, the lower is the pulse rate.

Lower body weight functional relationships of animal heart rate in newborn calves with clinical signs microelementosis
obviously to some extent can be explained by lower content of hemoglobin and red blood cells, causing a compensatory
mechanism for increasing heart rate and BF in these animals.
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The authentic increase in heart rate and respiratory movements in calf cows with signs microelementosis in different bi-
ogeochemical provinces and calves, while body temperature was not significantly different. Cows with clinical signs of mi-
croelementosis born calves with significantly lower body weight (in 11.1-19.6 % r<0.05-0.001). Established inverse correla-
tion with body weight of calf’s heart rate and respiratory movements (r = -0.62-0.75; r<0.001).

Prospects for further research are developing a method of correction of trace elements in the blood serum of cows and
calves taking into account the different biogeochemical provinces.

Key words: temperature, pulse, respiration, weight, biogeochemical province.
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Jlvsigcokuil HayioHanbHUll yHigepcumem gemepuHapHoi Meouyunu

ma 6iomexnonoziti imeni C.3. Iocuyvkozo

YHIKAJIOB B. O., 1-p Ber. Hayk, un.-kop. HAAH

Hayionanvruii ynisepcumem b6iopecypcis i npupoookopucmysauts Yxpainu

CTAH AHTUOKHCHOI'O 3AXHUCTY 3A BUKOPUCTAHHSI
HAHOKOBAJIBTY I ITPOBIOTHKIB B I'OAIBJII KYPEHN

JocnipkeHo BB HaHO4YacTOK KoGanbTy Ta nmpobioTHKy Ha OCHOBI acomiarii MikpoopraHi3miB poxy Lactobacillus Ha
TIPOLIECH NIEPEKUCHOTO OKUCHEHHS JIIIMIB Y Kypei.

3amaBanHs Mpo6ioTHKY pasoM 3 nobaBkamu KobambTy y Makpo- i HaHOMUCHEpCHIH (opMax, 0COONMMBO y HAaIBHUCOKii
no3i (0,8 Mr/kr macu Tija), CIpUsUIO YTPUMAHHIO IHTEHCHBHOCTI MPOLECIB NEPEKUCHOTO OKUCHEHHs JimiaiB Ha (iziooriu-
HOMY piBHI BIPOJIOBX BCHOTO SKCIICPHUMEHTY 3aBISIKM BHUKOPHCTAHHIO BJIaCHUX aHTHOKCHAAHTHHX PECYpCiB y oprasizmi
JIOCHIAHOT NTHI, IO € MIPUKIIAJ0M BTPYYaHHs adanTalifHO-KOMIICHCATOPHUX PeaKil.

IToreHIiany BIaCHUX peCypciB aHTHMOKUCHIOBAJIBHOI CHCTEMH OPraHi3My NTHLI BUSBHIIOCH JOCTATHBO 33 YMOB BIUIMBY
pobioTHKy pa3oM i3 mobaBkamu KobaneTy y pi3HHX qucnepcHHX (opMax i o3ax I 3arno0iraHHs Ha UIHIIKOBOMY YTBO-
PEHHIO TOKCHYHUX IIPOJYKTIB JIMONEPOKCHAALIT Ta BIAMOBIHOTO BKIIIOYEHHS IPOTEKTHBHUX aHTHOKCHAAHTHUX MEXaHI3MiB.

Kurouosi cioBa: nHanouactku KoGanbTy, mpo6ioTHK, I1a3Ma KpoBi, aHTHOKHCHIOBAJIbHA CHCTEMA, KypH.

ITocTanoBka nmpodeMu. CydacHe NMTaxXiBHUIITBO HEMOXIIMBO YSIBUTH 0€3 3aCTOCYBAaHHS TPOIYKIIii,
10 BiTIOBia€ HAWBUIAM BUMOTaM SIKOCTI. 3B)KalOUM Ha BEITMKY YHCENBHICTh ITOTOJIIB'S TITaXiB Ha TITa-
xo(aOprKax, HaBiTh HE3HAYHE 3POCTAHHS SKICHUX TMOKAa3HHWKIB MTHIIl CYyTTEBO BIUIUBAE€ HA CKOHOMIYHI
MOKA3HUKH TiIPUEMCTB, 110 CHEIiai3yIOThCs HA MTAaXiBHUITBI. TOMY BIPOBaKEHHS TEXHOJOTIUHHX
KOpeEIIil, 3aCTOCOBYIOUH MPOOIOTUKH, IMYHOMOAYIIATOPH, (DEPMEHTH, IiIKUCIIOBAYl, MIKPOCIEMEHTH TO-
110, € aKTYaJIbHHM 1 JIa€ MOKIIMBICTB 30UTBIINTH 30€peKEeHICTh IOTOMiB’ 1, PUPOCTH Ta SIKICTh MPOIYKIL.

AHaji3 ocTaHHIX qociaimkeHb i myomikanii. OqHiEO i3 TAHOK HAYKOBUX JIOCTIKEHb B Tairys3i
NTaxXiBHULITBA € KOPEKI[ish METa0OMIYHUX IMPOLECIB, 30KpeMa, (PYHKIIIOHYBaHHS aHTHOKHCHIOBAJIbHOT
CHCTEMH, OCHOBHHIM 3aBIIaHHSM SIKOT € 3HEITKOPKCHHS BUTPHUX PaauKalliB IIe JO MOMEHTY peaizarlii
ix pyHHIBHOI Aii Ha OpraHi3M Ta 3MEHIICHHS KIJIBKOCTI BUIBHUX PaUKaJIiB 10 MiHIMaTbHO MOXKIIUBOTO
piBas [1, 8]. IToTpiOHO BpaxoByBaTH, IO 3a BiJHOCHO HEBEIMKUX KUTHPKOCTEH aKTHMBHHX METAOOJIITIB
KHCHIO OyZIe CITOCTEpIraThcs BIUIUB Ha €KCIIPECiIo TeHiB, MeTa0oIiuHi Ta 6iocuHTeTHYHI mporiec [4, 12].
Binomo, 1o y pasi nopyIiieHHs LbOTo Mpoliecy HUTOoIUIa3MaTHYHa MeMOpaHa YIIKOIKY€ETbCA y MEPITY
4Yepry, OCKUIbKM BOHA CIIyTye 0ap’€poM MiXk I03a- Ta BHYTPIIIHBOKIITHHHAM OTOYEHHSM, 10 3a0e3-
MeYy€e CEIICKTUBHUN TpaHCIOPT pedoBHH [11]. AKTHBHI MeTaOOJITH KHUCHIO, YTBOPEHI B KJIITHHI, Y
BEJIMKUX KOHIIEHTPAIIAX MOXYTh MOJMU(IKYBATH MaKpOMOJICKYJIU Ta MPUBOJUTH JO JACCTPYKTUBHUX
3MiH iX BaXKJIMBUX KOMIIOHEHTIB — OUJIKIB 1 JimigiB MeMOpaH [12].

Koperyrounmu B iboMY TIaHI MOKYTh OyTH MTPOOIOTHIHI MIKPOOPTaHi3MH, 0 HOPMAaITi3yIOTh Oa-
KTepiadbHUH CKJIaJ] IITyHKOBO-KHIIKOBOTO KaHATY, MAlOTh 3aTHICTh BiJHOBIIOBATH 1 MOKpAIIyBaTH
NpPOLIECH TPABJICHHS, 3aCBOEHHS IOXKUBHUX PEUOBUH, Mepelir MeTaboNiyHUX MPOLECiB Y OpraHi3mi i
MIIBHUITYBaTH HOTO IMYHOJIOTIYHY PE3UCTEHTHICTH [2, 9]; Ta MIKpoeIeMeHT KOOabT, 0 CTHMYJIIOE
EPUTPOITIOE3, IOKPAIIYE 3aCBOEHHS 3aj1i3a, aKTUBYE KOOaIbTO3aIeKHI QepMEHTH — JIy>kHY docdarasy,
kapOoaHTiIpasy, anpaoiasy, BXOJUTh A0 CKIIaay BiTamiHy B, crpusie kpamomy 3acBOEHHIO BiTaMi-
HiB A, E, C, nokpaiye cunte3 OiJIKiB, aKTHBYE iIMyHOO10JIOTIYHY PEaKTUBHICTH OPTraHi3My, ITiJBHILYE
MPOTYKTUBHICTH rrThti [7, 10].

© Typxo 4. 1., Ymikanos B.O., 2016.
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MeTta po60TH — TOCTIANTH BIUTMB HaHOYacTOK KobanbTy Ta mpoOiOTHKY Ha OCHOBI acoliarlii Mik-
poopranizMmiB pony Lactobacillus Ha pouiecy IEPEeKUCHOT0 OKUCHEHHS JIMIIB y Kypeil.

Marepiaj i MmeToau gocaimkenns. Jocmimkenas nposeaeHi Ha 50 Kypsx kpocy Xaiicexc bpayn
M’ SICO-SIETHOTO HAIPSAMY IPOIYKTUBHOCTI, K1 TIEPE.T TOCIIIIOM 32 TIPUHITUIIOM aHAJIOTIB PO3IIOIiTHIIN
Ha II’ATh TPYII, a caMe:

® KypH KOHTPOJBHOI IPyNH OTPUMYBaIX KOMOIKOPM OCHOBHOT'O PaIlioHy;

e xypu | gocmigHOT TPy OTpUMYBaJIM KOMOIKOPM OCHOBHOTO PallioHy Ta 3 BOJOI0 MPOOIOTHK Ha
OCHOBI acorriarii Mmikpooprasi3zmis pony Lactobacillus (1,0 CM3/L[M3);

e kypu Il mocmigHOT rpynu OTpUMYyBaId KOMOIKOPM OCHOBHOTO PAIliOHY, MPOOIOTHK Ta 10 KOMOI-
KOpMY JofaBaiy KooaneTy xjaopun y mo3i 0,08 mr/kr macu Tina (1,0 Mr/kr kopmy) (B mepepaxyHKy Ha
MeTan);

e xypsm Il gocnigHol rpynu y KOMOIKOPM OCHOBHOTO pallioHy JoJaBajii HaHodacTku KoOanbsTy
(HuCo) y no3i 0,08 mr/kr macu tina (1,0 Mr/kr kopmy) Ta mpoOioTHK;

e mrumi IV mocmigHoi rpymu go kombikopmy momaBanu HuCo y mosi 0,8 mr/kr macu Tima
(10,0 mr/kr xopMy) Ta MPOOIOTHK.

VY po6oTi BUKOPUCTOBYBAJIU AOCTiIHKE 3pa30ok HaHoYacToK Kobansty (HuCo) cepenuboro po3mi-
py (~100,0£10,0 um).

Bin6ip mpo0 kpoBi MpOBOAWIM 10 3aJaBaHHs IpenapariB (n=5) mo oaHil NTHUI 3 KOXKHOI TPYIIH,
gepe3 14, 28 mib micis moyaTky Ta yepe3 14 mid micis 3akiHIeHHs 3a4aBaHHs IpernapaTiB (n=3).

InTeHcuBHICTH TpoueciB nepekucHoro okucHeHHs nininis (ITOJI) mocmimkyBanu 3a BU3HAYCHHAM
y TUIa3Mi KpOBi PiBHS YTBOPEHHS HOTO MPOAYKTIB — Ai€HOBUX KoH roraTie ([IK) 1 manoHoBoro nuanb-
nerimy (MJIA) — y renTad-i30mponaHOIFHAX €KCTPaKTaxX 3a MeToAuKoro I'aBpmioBoi B. b. 1 Mimko-
pyasoi M. L. [3].

Cran aHTHOKHCHIOBaJIEHOI cucteMu (AOC) B oprani3Mi Kypel OLIHIOBaIH 38 BU3HAYCHHSM aKTH-
BHOCTI Karaia3u (K® 1.11.1.6) 3 Bukopucranasm H,O, cnekTpodoToOMEeTpHYHO 3a JOBKHHU XBHUJI
410 HM Ta piBHA Moka3HuKa 3aranbHoi AOA nimiaiB, sk omnucano B podorax Kopomroka M. O. i Kie-
6amoBsa I'. I. [5, 6].

Pesynbratu mocmimkeHs 0OpOOISUTH CTATHCTUYHO 3 BUKOPUCTAHHIM TakeTy mporpam Microsoft
Excel 2003 (for Windows XP), BipOTimHICTh OTpUMaHUX pE3yJbTATiB OIIHIOBAIN 3a KPHUTEPIEM
CrproeHTa.

OcHoOBHi pe3yJbTaTH AOCTiI:KeHHs. JlOCTHiIPKEHHAMH BCTAHOBJICHO, IO TPUBAIE 3aJaBaHHS
Mpo0ioTHKY Ta MPoOioTHKY pa3oM 3 nobaBkor HuCo y 000x 103aXx HE BHKJIMKAIO BIPOTiIHUX 3MIH Y
inTencuBHOCTI TporteciB [1IOJI 3a piBHEM YTBOPEHHS MOTO MPOMYKTIB Yy IUIa3Mi KPOBI JOCTITHUX Ky-
peli. Tak, 3 pe3yabTariB, HaBEACHUX Y TaOMUI 1, BUIHO, IO PiBEHH MPOIYKTIB JIMOMEPOKCHIAIT —
MJA i K y mma3mi kpoBi kypei -1V mocimimHux rpym BiporigHO HE 3MIHIOBABCS BIZTHOCHO KOHTPO-
JTFHUX 3HAa4YeHb JAHUX TTOKA3HHKIB.

Tabnuns 1 — PiBeHb iIHTEHCHBHOCTI NpoLeciB ePEeKHCHOr0 OKMCHEHH JIiMiAIB y M1a3Mi KpoBi Kypeii-Hecy4ok 3a
ymoB BIL1UBY 100aBok KobanbTy Ta mpobioTuky y nmHamini 42 1i6 (M+m; n=3)

InrencusHicts [10J1, npoxgykT
Ne i/, . .
TepMiH HOCIIIKEHHS JK, MJIA,
Tpyna TBapuH MKMOHL/,Z[M3 AJ]
I 26,06+1,23 5,92+0,42
Kontpo:b 11 24,88+2,32 6,00+0,37
111 25,58+1,18 6,22+0,60
v 27,26+2,06 5,98+0,25
I 24,9242,16 5,86+0,26
I nocnin 11 25,68+2,40 6,23+0,48
111 24,74+1,42 6,18+0,42
v 23,82+1,24 6,78+1,80
I 24,88+2,05 6,04+0,86
I mocnix II 25,05+2,12 5,96+0,53
111 23,76+1,84 6,24+0,82
vV 26,20+4,02 6,03+0,48
I nocmin I 25,12+1,60 6,12+0,24
II 24,64+3,18 6,06+0,38
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11 23,9243,55 6,02+0,42

v 26,64+3,06 5,97+0,51

I 24,74+2,18 6,14+0,82

IV xociin II 25,15+1,78 5,96+0,57
111 26,06+1,82 6,02+0,52

I\ 25,18+4,02 6,04+0,62

HanmnmumkoBe yTBOpeHHS MeMOpaH-albTepyrounx ToKcHuHuX npoaykriB [1OJI BimoOpaxae 3py-
IICHHS 30aJlaHCyBaHHS (PepPMEHTATHBHOI Ta HedepMmeHTaTuBHOI JaHOK AOC, sIKidi BiIBOAUTHCS BU-
3HavYaJbHA PETYJISATOPHA Ta MPOTHOCTUYHA POJIb B 3aXUCTI MeMOpaH KmiTHH. Tak, OyJIo AOCIIIKEHO
piBEHb MMOKA3HUKIB, III0 XapaKTePU3YIOTh CTaH (hepMEHTATUBHOI JIAHKH Ta 3araibHoi AOA y oprafizMi
eKCIEpUMEHTANIBHIX Kypel-HecyqoK (Talr. 2).

Tabmuis 2 — PiBeHb NoKka3HUKIB GYyHKIIOHAIBLHOCTI AHTHOKHCHIOBAJILHOI CHCTEMH Y IJ1a3Mi KPOBi Kypeii-Hecy4ok 3a
YMOB BILIUBY 100aBoK Ko0aiabTy Ta npodioTuky y amHamini 42 1i6 (M+m; n=3)

R — TepMiH goCIiIKEHHS
> Pyna 16ap i | i | I | v
AKTHBHICTb KaTanasu, HMosb H,O,/cek Mr Ginka
Konrposns 34,90+3,33 35,19+2,62 38,20+1,66
I nocmin 35,48+2,52 36,07+2,05 36,84+3,54
11 nocmix 35,28+1,92 35,30+1,75 37,00+3,00 38,14+2,77
111 mocmin 33,96+3,64 35,50+3,48 37,80+2,85
IV nocnin 43,60+2,20 37,55+3,25 38,20+1,45
3aransaa AOA, % iHrioimi
Konrposb 59,6+4,2 61,0+£3,8 60,3+4,8
I mocmin 50,2431 59,7£2,2 58,4+5,0
11 nocmix 58,8+2,5 52,6+54 56,7+5,3 60,0+3,2
11T mocmin 58,8+3.4 58,0+4 4 59,8+3,5
IV nmocin 51,4+1,8 56,246,7 59,045,6

JocnipkeHHsIMA BCTAHOBIICHO, 1[0 BHACHIJOK ajiMEHTapHOTO MOTPAIUIHHS MpenapariB mpobio-
tuky Ta KoOanbTy pisaux mucnepcHux Gopm y no3i 0,08 mr/kr macu Tina (111 gocmin) y minasmi KpoBsi
Kypell He peecTpyBalu CYTTEBHUX 3MiH aKTUBHOCTI KaTana3W BiJHOCHO i KOHTPOJBHOTO PiBHS BIPO-
JIOBX BCHOT'O EKCIIEPUMEHTY.

Toxmi 5K mif BILTMBOM CYMICHOTO 3a/iaBaHHs po0ioTHKy 3 fo0aBkoro HuCo y Oinbiii 1031 (0,80 mr/kr
MacH Tijia) BiIOYBAJIOCH BIPOTiHE 3pOCTaHHS aKTUBHOCTI KaTaiasd Ha 14-Ty mo0y micis OYaTKy eKCIe-
PHUMEHTY, IO CKIIafaio y cepeaHboMy 24,9 % BiTHOCHO i KOHTPOJIBHOTO piBHA. Bike Ha 28-My 100y micist
MOYATKy 3aCTOCYBaHHS TIperapaTiB CIOCTEPITAIN JIMIIE TEHICHINIO O IiABHUINICHHS aKTHBHOCTI ITHOTO
(hepMeHTY, a y MoAajIbIIOMY — HOPMaJIi3allifo 3HA4YCHb 11 aKTHBHOCTI 10 KOHTPOJBHOT'O PIBHSI.

3MiHHU PiBHS NOKAa3HMKA CTaHY HANIOBHEHHS MIPUPOAHOTO MYy aHTHOKCHAAHTHHUX PECYpCiB 3a PiB-
HEM MOKa3HHKa 3arajgbHoi AOA y oprasi3mi JOCHITHAX KypeHd Oyiu OLIbII BUPaKCHUMH ITiJ] BILTABOM
TpenapariB.

Tak, peecTpyBaiy BUTpauaHHI aHTHOKCHIAHTHUX pecypciB y opranizmi kypei I, I11 IV mocminnux
rpyn 4depe3 14 ni0 micis mouyaTKy 3alaBaHHS MPENapatiB, a 3HKCHHS PIBHS MOKa3HUKA 3arajbHOl
AOA y ma3mi KpoBi ITUIT cKitamano y cepenabomy 15,8, 11,7 1 13,8 % (p<0,05) BigHOCHO iOTO 3HA-
yeHHS y KOHTpoui. Yepes 28 mi0 micias movyaTKy 3agaBaHHS MperapaTtiB CIIOCTEPITaii JINIIE TCHICH-
LiI0 10 3HKEHHS MoKa3HUKa 3aranbHoi AOA Tinbku B kpoBi kypeit 11 1 [V nmocninnux rpyn, 3Ha4eHHS
SKOTO HaOJIMKANKCH 10 KOHTPOJIBHUX ((i310J0T1YHUX) HAPHUKIHII eKCIIEpUMEHTY (depe3 14 nib micns
NPUIIMHEHHS 3a/laBaHHs IIpernaparis).

BucnosBku. 1. 3agaBanas npoOioTHKY pa3oM 3 nobaBkamu KoOaneTy y Makpo- i HAHOAMCIIEPCHIH
(hopmax, 0coOIMBO Y HAIBUCOKIH 1031, COpHUSUIO yTpuManHIO inTeHcuBHOCTI npouecis [10JI na ¢isio-
JIOTIYHOMY PIBHI BIPOJOBX BCHOTO E€KCIIEPUMEHTY 3aBJISKM BUKOPUCTAHHIO BJIACHUX (IIPUPOAHUX)
AHTUOKCHUIAHTHUX PECYpPCIB y OpraHi3Mi JOCIIIHOI MITHII, IO € MIPUKIAJIOM BTPYIAHHS adanTaIiitHo-
KOMITEHCAaTOPHHUX PEaKIii.

2. Ilotenmiany BaacHuX pecypciB AOC opranizaMmy Kypel BUSABHIIOCH JOCTAaTHRO 32 YMOB BIUIUBY
mpo0ioTHKY pa3oM i3 modaBkamu KobanbTy y pisHHX AuCHEpCHHX (popmax i mo3ax i 3armoOiraHHs
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HAJTUIIKOBOMY YTBOPEHHIO TOKCHYHUX TPOAYKTIB JIIOMEPOKCHAAIN] Ta BIAMOBIIHOTO BKIIOUCHHS
MPOTEKTUBHUX aHTUOKCHAHTHUX MEXaHI3MiB.

[lepcrneKTHBOIO MOAAJBIINX JAOCTIIKCHDb Oy/e BHBUCHHS MIKpOOIOIICHO31B KHUIIICUHHKY MTHIIl 3a
BKa3aHUX YMOB.
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CocTosiHMe aHTHOKHMCJIUTEIbHOI 3a1MTHI IPH UCI0b30BAHMN HAHOK00A/ILTAa H NPOOHOTHKOB B KOPMJICHHHU KYpP

s1. . Typko, B. A. YmikaiioB

Hccnenosano BnusiHue HaHouactul KobGanbTa M mpoOMOTMKA Ha OCHOBE acCOLMAIMM MHKPOOPTaHU3MOB poja
Lactobacillus na nporeccsl NEpeKUCHOTO OKUCIEHHS JINITUJIOB Y KYP.

Hcnonp3oBanue npobroTika BMecTe ¢ qob6aBkaMu KobansTa B Makpo- U HAHOAUCIIEPCHBIX (hOpMax, 0COOCHHO B CBEPX-
BeICOKOH J103e (0,8 MI/Kr Macchl Tena), CHOCOOCTBOBANO yEP)KaHUI0 WHTEHCHBHOCTH HPOLECCOB IIEPEKHCHOTO OKHUCIICHUS
JIMIUIOB HA (PU3MOJIOTHIECKOM YpPOBHE B TEUEHHE BCETO AKCIEPHMEHTa Oiarojapsi UCIOIb30BaHHIO COOCTBCHHBIX aHTHOK-
CHIAHTHBIX PECYPCOB B OPraHU3ME HCCIEIyeMOH NTHUIIBI, YTO SIBIAETCS NPHUMEPOM BMENIATENbCTBA aJaNTalHOHHO-
KOMIIEHCATOPHBIX PEaKLUH.
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Torenmmana coOGCTBEHHBIX PECYpCOB aHTHOKUCIHMTEIBHON CHCTEMBI OpPraHM3Ma NTHUIIBI 0KA3aJIOCh JOCTAaTOYHO B YCIO-
BHSIX BO3JEHCTBUS NMPoOHOTHKA BMecTe ¢ nobaBkamu KobanbTa B pa3innuHBIX AUCIIEPCHBIX (popMax M m03ax Ul IpeJoTBpa-
IIeHNs] N30BITOYHOT0 00Pa30BaHMs TOKCHYECKHUX IIPOAYKTOB JINIONEPOKCHAAIMN M COOTBETCTBYIOMIETO BKJIIOUCHHUS IIPOTEK-
THBHBIX AaHTHOKCHUIQHTHBIX MEXaHU3MOB.

KnroueBbie ciioBa: Hanouactuisl Kobanbra, mpoOroTHK, Mi1a3Ma KPOBH, aHTHOKUCIUTENbHAS CUCTEMA, KypPHI.

State of antioxidation defense by nanocobalt and probiotic using in chickens feeding

Ya. Turko, V. Ushkalov

In this work it was searched the influence of nanoparticles of cobalt and probiotic on the basis of genus Lactobacillus
association on lipid per oxidation in chickens.

The research was carried out on 50 hens of cross Highsex Brown of meat and egg productivity direction, which are
divided into five groups, namely: hens from the control group were fed with basic ration; chickens from the first search group
were given mixed fodder of the basic ration and probiotic on the basis of association of microorganisms of genus
Lactobacillus; the chickens of the second experimental group were getting the basic mixed fodder ration, probiotic and cobalt
chloride was added to the mixed fodder at a dose of 0.08 mg/kg; cobalt nanoparticles (NpCo) at a dose of 0.08 mg/kg of body
weight and probiotic were added into the mixed fodder to chickens from the third search group, NpCo at a dose of 0.8 mg/kg
of body weight and probiotic were added into the mixed fodder to chickens from the fourth search group.

In the work it was used the prototype of cobalt nanoparticles of average size (~100.0+10.0 nm).

Blood sampling was carried before setting the preparations (n=5), one poultry of each group, in 14, 28 days after the
beginning and in 14 days after setting the drugs (n=3).

The intensity of lipid peroxidation (LPO) processes was investigated by determining the level of formation of its
products in plasma — diene conjugates (DC) and malondialdehyde (MDA), the state of antioxidant system (AOS) in the body
of chickens was evaluated by determining the activity of catalase and total rate of AOA of lipids.

Research has established, that continued giving of probiotics and probiotics together with the addition of cobalt
nanoparticles at both doses did not cause any significant alteration in the intensity of lipid peroxidation by the level of
formation of its products in the blood plasma of research chickens.

It was also established, that because of alimentary probiotic preparations entering and cobalt of various dispersed forms
at a dose of 0.08 mg/kg of body weight in the blood plasma of chickens did not register any significant changes of catalase
activity relative to its control level throughout the experiment.

While under the influence of probiotic compatible setting with the addition of cobalt nanoparticles in greater dose (0.80
mg/kg of body weight) there was a significant increase of catalase activity on the 14th day after the beginning of the
experiment, that is an average of 24.9 % relative to its control level. Already on the 28th day after starting the drug it was
observed only tends to increase the activity of this enzyme and in the future — normalization of the values of its activity to
control levels.

Changes in indicator of state filling with natural pool of antioxidant resources by the level of indicator due to the total
oxidative activity in the body of research chickens were more severe under the influence of drugs.

Probiotics setting together with the addition of cobalt in macro and nanodispersed forms, especially at high dose (0.8
mg/kg body weight), contributed to the maintenance of intensity of lipid per oxidation at a physiological level throughout the
experiment thanks to their antioxidant resources in the organism of search poultry, which is an example of interference of
adaptive-compensatory reactions.

Potential of the poultry's own resources AOC was enough under conditions of the probiotics influence together with
additives of cobalt in various dispersed forms and doses to prevent excessive formation of toxic products of lipid
peroxidation and corresponding inclusion of projective antioxidant mechanisms.

Key words: cobalt nanoparticles, probiotic, blood plasma, antioxidant system, chickens.

Haoitiwna 20.05.2016 p.
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BPAXYBAHHJ EKOJIOI'O-EINI30O0TUYHUX ®AKTOPIB
3ABE3IIEYEHHS 3EMEJIBHOI'O CTPATEI'YBAHHSI
PEKPEAIOIMHUX TEPUTOPIN

IpoananizoBaHO CTaH peKpealiiHUX TEPUTOPiH YKpaiHW 3 BpaXyBaHHSIM €IMi300THYHOTO 1 eMifeMiYHOrO MOTEHIialy.
BcTaHoBIIEHO, IO CTpaTeryBaHHS PO3BHTKY PeKpealiifHuX 3eMelb € MOTYTHIM ()akKTOPOM PO3BHUTKY TEPUTOpIH, a eKoJIorid-
HUJ YMHHUK BU3HAYA€ aKTyalli3amilo JOCTIPKCHb B cdepi po30yIOBH peKpeariifHOro 3eMIEKOPHCTYBAaHHS Ha IPHHIAIAX
eKoJori3arii.

JloBezieHO, 1110 OIHI€I0 3 OCHOBHUX YMOB 30aJ1aHCOBAHOTO PO3BUTKY PEKPEALliHHOTO 3eMIICKOPUCTYBAHHS € OLiHKa KO-
JIOT0-€Mi300THYHOI CUTYyallii, NPOBEACHHS MOCTIHHUX MOHITOPUHIOBUX JNOCIIZXKEHb II0I0 YHEMOXJIMBIICHHS CHaJaXiB 300-
HO3HHX 3aXBOPIOBAHb Ta 320€3M1€UCHHS IX YHOPMOBAHOTO PiBHS.

Kirouosi cioBa: exonoro-enizootndi Gaxkropu, pexpearniiini TepuTopii, 3eMeNbHEe CTpaTeTyBaHHs, eKOJIoTri3armis,
Oemuxa.

IMocTanoBka nmpodaemu. OIHIEIO 13 OCHOBHUX YMOB 30aJJaHCOBAHOTO PO3BUTKY TEPUTOPIATEHUX
YTBOPEHb € EKOHOMIYHO Ta €KOJIOTIYHO OOTPYHTOBAaHA i HOPMATHBHO 3aKPIiIUICHA PETJIAMEHTAIIiS KPH-
TEpiiB PO3BUTKY TEPHUTOPIii: PiBEHb 3a0€3MEYCHOCTI MOTPeO HACENCHHS y €KOJOTIYHO CTAOUThHUX Te-
PHUTOPISIX, 10 BU3HAYAE CTYIHL HEOOX1MHOCTI Y TEPUTOPISIX JJIA BiMITOYMHKY; PIBEHBb 3a0pyIHEHOCTI
Ta EKOJIOTIYHOTO CTaHy 3eMIICKOPUCTYBAHHS, 1[0 CIYTye 0a30F0 JIJIS OLIHKHU 3arajlbHOTO CTaHy HaBKO-
JUIIHBOTO MPUPOAHOTO CEPEeIOBHIIA BiAMOBIIHUX TepUTOPiii [1]; TepuTopianbHi TIMITH 3eMIEKOPHUC-
TYBaHHS Ta BUJHM BUKOPUCTAHHS TEPHUTOPII, O BCTAHOBIIOIOTH YHOPMOBAHI 00CSATH Ta HAMIPSIMHU MOXK-
JUBOTO BUKOPHCTAHHS 3€Melib; 3HAYCHHS B3aEMHOT'O BIUTUBY CHCTEMH COI[IyM-CKOJIOTis-eKOHOMIKa B
cdepi 3eMIICKOPUCTYBaHHSI, 110 BU3HAYAE CTYIiHb BIUIMBY T4 B3a€MOJII €KOJIOTIYHOTO, EKOHOMIYHOTO
Ta COI[iAIbHOTO (haKTOPiB B MPOIIECI BUKOPUCTAHHS, 32 SKOTO BaXKJIMBOIO YMOBOIO € BpaXyBaHHS TpHU-
POIHO-0CEPEAKOBHX XBOPOO, iHIMIHOBAaHUX PI3HOMAHITHUMH 1HQEKIIHHUMH YHHHUKAMH, KOXKEH 3
SIKUX (K OKpEMHUH BUJ) Ma€ BIACHY €KOJIOTiUHY crien(iKy Ta BUMarae Jijisl CBOTO iCHYBaHHS MEBHUX
YMOB 1 pecypciB; 3a0e3MeUeHICTh 3eMJISIMH BiIITOBIHOTO IILOBOTO MPU3HAYCHHS, SIKa BU3HAYAE Ki-
JIBKICTE BIMIOBITHUX 3€MENb B CTPYKTYPi 3eMeIbHOT0 (POHTY TIEBHOI TEPUTOPIi; CTYIIiHb BiAIIOBIIHOC-
Ti ()aKTHYHOTO PIiBHS BHUKOPHUCTAHHS PEKpealiiHUX 3eMellb HOPMATUBHUM HaBaHTA)KECHHSIM; CTYITIHb
IHBECTHIIIHOT MPUBAOIMBOCTI, IO € IHAUKATOPOM, MTOKa3aHHS SKOTO JO3BOJSIOTh 3pOOUTH BUCHOBKH
MOTEHIHHUM iHBECTOpaM NpO HEOOXiAHICTh 1 NOUIIBbHICTh BKJIaAeHHA (iHAHCOBUX 3aco0iB came B
el 00'eKT; MPUPOJIHA Ta MITyYHA PECYPCOBIIaYa, 10 MOKa3yIOTh 00CST MMOKPAIICHHS SKiCHOTO CTaHy
pecypciB Ta piHaHCOBUX HaAXO/PKEHB BiJ] peaiizauii peKpealiiHuX MOCHIyT; CTaH peatizalii JepKaB-
HO-TIPUBaTHOT'O IMApTHEPCTBA Ta PiBEHb 3alliKaBICHOCTI CTEHKXOJIEPiB; 3alEKHICTh Bi 30BHILIHIX
YUHHUKIB — JDKEPENI MaTepialbHUX Ta TEXHOJOTIYHUX PECypciB, GaxiBIli, CIOKHWBAUl TOIIO; JTOXOIH Ta
3aMHATICTh HACEJICHHS;, YCBIOMIICHHS HACEJICHHSIM HEOOX1THOCTI OXOPOHH HABKOJMITHBEOTO TIPHPOI-
HOTO CepeJIOBHUINA Ta TOTOBHICTH 110 1 peamizaii, 10 HoJsIrae y BU3HAYEHHI CTaHy €KOJOTIYHOT OCBi-
TH, €KOJIOTIYHOI CBiJJOMOCTi, piBHS MOiH(GOPMOBAHOCTI HACEJICHHS; YHCEIBHICTh Ta CTYIHb BIUIUBY
MIPUPOTHUX Ta TEXHOTCHHUX JKepen 3a0pyaHeHHs [2]. Pexpeartiiiai TepuTopii, sIK 3eMIIi BiIIIOYUHKY,

© Bpomkor M. M., Manamyxk O. C., Ilepouska JI. B., By;nmmesa JI. B., 2016.
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3HAXOATKLCS ITi/T TIOCTIHHUM BIUTMBOM aHTPOIIOTCHHHUX Ta CEPEIOBHUIICYTBOPIOBATLHUX (HaKTOPIB Misl-
JILHOCTI TBapHH.

AHaJi3 ocTaHHiX aocjimkens i myoJikaniii. TeopeTHKo-MeToM0IOTIUHI Ta HAYKOBO-METOIUIHI
HaIpaIflOBaHHs CTOCOBHO BIUIMBY Pi3HOMaHITHHUX (DaKTOpiB HA PO3BUTOK TEPUTOPIH B MPOCTOPOBOMY
KOHTEKCTI BUCBITIIFOBaIIM Taki (axisii sk bakynos [.A., Boromonos b.I1., bensikos B.J1., I'onsiz B.A.,
Jlunkoeceka 1.B., Jlomau C.H., Mimenin €.B., Coxanu A.fl., Tpersk A.M., XBecuk M.A. Ta iHmIi
BueHi. [IpoTe HaykoBe OOTpYHTYBaHHsI BpaxyBaHHs €KOJIOTO-CI300THIHNX (HaKTOPIB 3a0e3MmeueHHs
CTaJIoro 3eMJICKOPHCTYBaHHS HE BHCBITICHO, IO 3acBigdye TMOTpeOy TMOJanbIIioi HAyKOBO-
JIOCITITHUIIEKOT POOOTH.

MeTo10 A0CaiTKeHHs1 OYJI0 BUBUCHHS BIUIMBY C€KOJIOT'O-EII300TOJIOTIYHUX OCOOIMBOCTEH, iCHY-
BaHHA Ta (PYHKIIIOHYBAaHHS MPHPOJHO-OCEPEAKOBHX 1H(EKIIH Ha IPOIEC CTpaTeryBaHHS peKpearii-
HUX TEPUTOPIH.

Marepiau i MmeToguka gocaikeHb. 3BiTHA ToKyMeHTalis JlepkaBHOi BeTepuHapHoi Ta ¢iToca-
HiTapHOi ciry>k6m 3a 1990-2015 pp., cydacHi gani cBitoBux opramizamnii MEb, BOO3 ta ®AO, mo
HaJaHi y BIAKPUTIN Tpeci.

OcHoOBHI pe3ysabTaTu AocaixkeHHsi. KoMieke mpupoaHO-ocepeAKOBUX 1HPEKUIH y KOKHIN
OKpEeMil MICIIEBOCTI HEOMHOPIMHUH 32 OI0TICHOTUYHUMU 3B’ I3KaMH 1X 30yTHUKIB, IO CIIPUUNHSIE
HEOOXIMHICTh (OPMYBaHHS HUMHU E€KOJOTIYHO BIAMIHHHX Kin mupkyismii. Cremudika ocTaHHIX
BHM3HAYEHA K €KOTHII OcepeaKy. JleTaabHo, IMiJ HAa3BOIO €KOTHUI PO3YMIIOTh KOMILUIEKC €KOJIOTid-
HUX, OIOLEHOTHYHHUX, MNPUPOAHO-reorpadiuHMX Ta JaHAMA(THO-CTALIAIbHUX XapaKTEPUCTUK
ocepenky [3]. BecranoBneHo, IO BiJ HUX MPSMO 3aJI€XkKHI TaKi KJIFOYOBI IMapaMeTpy KOKHOTO KOH-
KPETHOTO OCEpEeAKy SIK: BHIOBa Ta MPOCTOPOBA CTPYKTypa, THIN (PYHKIIOHYBaHHS (aBTOXTOHHUIA,
AHTPOIYPriYHMIL), CTalliOHapHa CTIHKICTh, €MI300TUYHUI 1 eNieMIYHUIA MOTEeHIial, XapaKTep ce-
30HHOI akTUBHOCTI ToIo [4]. OlLiHKa OCTAHHBOI'O € OJHICI0 3 FOJIOBHUX CKJIaJOBHMX B €IigeMiu-
HOMY IIPOTHO3YBaHHI TEPUTOPIi.

HaiiBasxnuBimma ocoOMUBICTh OCEPEKiB PI3HUX €KOTHIIB 3yMOBJICHa BUAO-CTalliaJIbHOIO crienudi-
KOI0O OCHOBHHUX HOCI{B 30YIHHKIB, sIKa CIPUYMHSIE Ta 3aKPIILIFOE aJanTaiiiHi 3MiHH 1H()EKIIHHOTO
YUHHUKA JI0 MMapa3suTyBaHHS B OpraHi3Mi KOHKPETHOTO BHIY — Xa3sina [S]. Tak, amanraris 10 3UMO-
CIUITYMX BUIB TPU3YHIB Ta TPU3YHIB, IO HE BMAJAIOTh y CIUISUKY, BUMArae BiJ iHQeKUiiHuX 30ya-
HUKIB 3HAYHO PI3HUX €KOJOTIYHUX MPHUCTOCYBAaHb. Y TEPIIOMY BHIAAKY Oyie NepeBakaTH BECHSIHA
CE30HHICTh, CIIOPaANYIHICTE TIPOSIBY XBOpOOH Ta MiHIMalTbHA HeOe3Meka TpaHCMICHUBHOTO iH(MIKyBaHHS [6].
Boanouac, migopiyHO aKTHBHI HOCIi 3yMOBIIOIOT BUHUKHEHHSI YKpail HeOe3neuHoi emi3oo0Tii, 6e3 BH-
paXeHO1 Ce30HHOCTI, sSKa HalvacTilie nepedirae 3a TUIIOM Cliaiaxy. 3po3yMilio, 10 XapaKTep ermi300-
THYHOTO TIPOIIECY, 1HIMIHOBAHOTO BKa3aHUMH YMHHHKAMHU B IPHPOJHHUX OCEPEAKaX PI3HUX CKOTHIIIB,
Oyme MaTh 3HA4YHI BiIMIHHOCTI, BH3HAYalO4YHM CE30HHICTh, BEKTOPHICTh Ta AKTHBHICTH OKPEMOTO
ocepenky [7].

Koxen ocepenok, 3aeXHO Bij IUIONII TEPUTOPii, Ie iICHYIOTh OJHOPIAHI ONTUMAIbHI YMOBH
JUTST ICHYBaHHS MiCIIeBO1 CyOmomysilii 30yqHuKa, Ma€e cBOi MexXi B 4aci Ta mpocTtopi. Buxim abo
BUHECEHHS 32 MEXI1 ocepeaKy 30yqHUKa HalyacTile Mpu3BOAUTH A0 HOro emimiHamii abo BUMa-
rae HOBOI ajganTauii mramy [8]. ¥V pas3i nommupenHsa naHamadTHO-cTamialbHUX 1 BUJOBUX Xapa-
KTEPHUCTHUK 30HU OCEPEKy Ha HABKOJHIIHIM TEPUTOPii, BHHUKAIOTh YMOBH IS HOTO ippamiarii
Ta PO3IIKPEHHS apealy mapasuta. 3a LIUX YMOB 30yJHHUKH, II0 UPKYIIOIOTH B ILOMY OCEpEAKY,
Maii’ke MUTTEBO HaOyBalOTh MOIIMPEHHs Ha CYCIAHIX TepUTOpisx. BizcyTHicTh abo JikBimamis
OTNITUMI3YIOUMX YMOB Ha TEBHIM YacTHHI TepHTOpii ocepeaky (MenaiopaTuBHI poOOTH, BUPyOKa
JiCcy, PO30OPIOBAaHHS 3€MeENb TOIO) MPU3BOSIThE HABMAKK O JIOKamizalii ocepeaky [9]. B Takux
BHIAJKaX CIMOCTEPITalOTh SBHINE «IIYyJbCAllil» OCEPEJKIB 3 MO3UTHBHUM Ta HETATUBHUM Xapak-
tepom [10].

B 1mmpoMy KOHTEKCTI 0cO0IMBOI yBaru HaOyBae 3aBIaHHS €KOJIOTi3allii TEPUTOPii 3 BpaxXyBaHHIM
BKa3aHUX BUILE MpoOiieM. BUAIMMBIIN B CTPYKTYpi 3arajbHOrO 3eMeNbHOTo (hOHOY 3a0ynoBaHUX 3e-
MeJlb TePUTOPIi peKpeaiftHOro MpU3HAYCHHS, BAPTO 3a3HAYNTH, 110 BOHH 3aiiMaloTh nuiue 1 % tepu-
Topii (puc. 1).

He 3Bakaroun Ha Manuii BiICOTOK peKpealifHuX 3eMellb B CTPYKTYpi 3arajJbHOr0 3eMeIbHOTO (o-
H/y Ta HEOOXiAHICTh iX 3aXMCTY, HAa UUX TEPUTOPIAX CKOHLIEHTPOBaHA HaWONIbIIA KUIBKICTh O€310M-
HUX TBapWH, BIAMOBIIHI 3eMJIi € MICIIEM BHTYJIy JOMAIIHIX TBapHH. [IpoIriecu y3romKeHoro po3BUTKY
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JIOBKIJUIS Ta TBAPWH HE YHOPMOBAHI, BiJICYTHI 3aKOHOJIaBYO 3aKPIiIUICHI YMOBH I0JI0 BUKOPUCTAHHS,
NpUOMpPaHHS Ta JAOTISTY 32 TBAPHHAMH B MICIISIX TPOMaJICBKOTO BUKOPHCTAHHS.

3emui, sxi . . . Biaxpuri 3emii 6e3
BUKOPHMCTOBYIOTHCS ISt Binkpuri sabonoueni  bocymmoro noxpusy a6o
BiAMOYUHKY semn 3 HE3HAYHUM POCIHHHUM
1% 2% TOKPHUBOM
2%

3abynoBaHi 3emii

3% Boau

4%

Jlicu Ta iHIIi TICOBKPUT
TIONIL
17%

CinbChKOrOCIIOAAPCHKi
3emiti
71%

Puc. 1. CtpykTypa 3eMenbHoOro (ponay Ykpainu, cranom Ha 2015 pik*

* Cr1aJIcHO aBTOpaMu Ha ocHOBI [11, 16].

JlocTaTHRO HecIoAiBaHO, Ha ToYaTKy 90-X pokiB Oyiu 3a¢hikcoBaHI YHCICHHI CMiIeMiYHI CaTaxu
Ta CHOPaJMYHI BUTIAJKH JTICTEpio3y, peaii3oBaHi came y PO3BUHYTHX KpaiHax CBITY. Yci cnanaxu 0y-
a1 00yMOBJICHI CIIOKMBaHHSIM TOTOBHX IMPOAYKTIB XapuoBOi 1HAYCTpii (CHpiB, 0COOIMBO M’SIKHX,
M’SICHUX HamiB(haOpHKaTiB, cajariB, OBOYIB), MICJsI YOTO Ie¢ 3aXBOPIOBAHHS MMOYAIN PO3TIISAIATH SIK
OJTHY 3 BOXKIIMBHUX XapuoBHX iH(eEKNi# y cBiti. HuHi, K 1 panime, IicTepio3 y TBapUH 1 JIOIWHU HE €
LIMPOKO PO3MOBCIOMIKECHOIO 1H(EKIIEI0, BiH MOCTYNAEThCS CAIBMOHENB03aM Ta KaMITiIo0aKkTepio3am,
ajie 3Ha4YHO MepeBaXxae ixX 3a JISTABHICTIO Ta TSHKKICTIO KITiHIYHOTO mepebiry. Tak, i3 2518 xBopux Ha
micrepios, mo Oymu BusiBieHi B CIIIA y 1997 p., 20 % 3axBoproBaHb 3aKiHUYMIHCH JIETAIBHO, a 92 %
BHITAJIKiB MOTpeOyBay rocmiTaiizaimii [9].

Cucrema NpUHIUIIB, KPUTEPIIB Ta 0COOIUBOCTEH €KOJIOTi3alliil peKpealIliitHoro 3eMJIeKOPUCTYBaH-
HsI B CHCTEMi aHTPOIIOI€HHOT'O Ta TBAPHMHHOTO BIUIUBY HABE/ICHA HAa PUCYHKY 2.

BpaxyBaHHS 11X TPUHIIMIIIB, KPUTEPIiB Ta 0COOIMBOCTEH B MPAKTHUII PEKPEaIliftHOTO 3eMIIEKOPH-
CTYBaHHSI TO3BOJIUTh 3a0€3MEUUTH €(PEKTUBHICTD MIPUHHATTS YIPABIIHCHKUX PIillIEHb LIOA0 B3a€EMOY3-
T'OJPKEHOTO PO3BHUTKY JKUBUX OPraHi3MiB Ta JTOBKLIIS.

[HIIMM MPUKIIAZOM CTPIMKOTO PO3BUTKY 300HO3HOTO 3aXBOPIOBAHHS — TOKCOIUIA3MO3y € TMHaMiKa
KIUTBKOCTI XBOPHX JIIOAEH 3 rocTporo dopmoto i€l iHdekmii, sika B Oneckkuii odmacti 3pocna 3 1995
poxky 3 0,6 1o 11 % B 2015 pori, a xinbkicTh HOCIiB T. GONDI 10 60 % y 2014 ta 47 % B 2015 pokax.
Cepeq XaTHIX TBapUH B cepeHbOMY 15 % € MOMO3UTHBHUME Ha TOKCOTIA3MO3 1 MalOTh KJIiHIYHY Ma-
Hiecrartito 11poro 3axBoproBanHs [13].

JocnipkeHHs: OCTaHHIX AECATHPIY NMOKa3aid NePCUCTEHLII0 B IPyHTaX epU3UNENI0iAHO] iHpeKii,
sKa B TBApWHHHUIITBI OUTBIN BiJioMa i Ha3Boto Oemmxa cBuHel [14]. KiiHiyHMA mposiB Oemuxu B
TBapWH 1 JIOJWHY BIJIOMHH 3 4YaciB cepelHbOBIYYs, alle HOro 3a3BHYAl MPUHMAIN 32 OKpeMi CTail
PO3BHTKY IHIIMX XBOPOO, TaKuX SIK HEiH(EKIiiHI apTpuTH, cubipka, yyma touio [15]. Ha pucynky 3
MpeCTaBJICHI Pe3yNbTaTH, IO MiJlaBald NPOCTOMY KJIACTEPHOMY aHaji3y, (OpMyIOUH KiacTepd 3a
NOJIOHUME O10TOMYHUMH, JIAHAMA(QTHO-KITIMATHYHIMHU 1 TPYHTOBUMH yYMOBAMH OKPEMHX JISTHOK
TepuTopii periony [16].
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ExoJsorizanisi pekpeaniiHoro 3eMJeKOPUCTYBAHHS

2

Oco0auBocrTi

JTBHOCTI TPOMA/IH;

A\
\ HpuHuunu

v NpHMHLUI JUHAMI3MY;
v/ IpHMHLUI THYYKOCTI;
v
v

MIPHUHITUI KOMIUIEKCHOCTI;

TIPUHIIAIT BPaxXyBaHHS HEOOXiITHOCTI B3ae-
MOY3TO/PKEHOTO PO3BUTKY CHCTEMH JIFOJIUHA-
TBapUHA-TOBKIJIIS,

v/ [IPUHIMII ONITUMI3allii BUTPAT HAa BUKOPH-
CTaHHS, 0XOPOHY, BUPOOHHUIITBO 1 BiTHOBJICH-
Hs 00'€KTiB MPUPOIHOTO KAITTAIY;

v npuHIUN cBo6OAM Y BUOGOPI AiH 1010
patrioHai3arii BAKOPUCTAHHsI, OXOPOHH, BiJl-
TBOPEHHS Ta BiJIHOBJICHHS MPUPOTHUX CHUC-
TEM 3 BpaxyBaHHSIM MOMYJIsii Oe3XaTHIX Ta
JUKUX TBAPUH PECYPCOKOPUCTYBAUEM;

v npuHIUN 06OB'SI3KOBOCTI BUKOHAHHS JIEP-
JKaBHUX 1 MICIIEBHX CTaHIAPTIiB i OOMEXECHb B
MIPUPOTOKOPHUCTYBAHHI;

v [IPUHIMI OLIHKY i IPOTHO3yBaHHS EKOJIO-
TIYHOTO PH3HKY;

v [IPUHIUII CUHEPTIii EKOHOMIYHHX, EKOJIOTi-
YHHX, COLIANBHUX IUICH PO3BUTKY IMX TEPH-
TOpIif;

v/ IpHMHLUI IPUPOIHOT YHIKAIBHOCTI;

v/ NPUHIMUN TPIOPUTETHOCTI 3a0e€3MEUEHHS
peKpeaniitHux moTped HaCEICHHS,

v IpMHLUI JOCTYIHOCTI Ta COL{albHOI 3Ha-
yIIOCTI.

v/ HaJEKHICTh 36MJIi 0 OCHOBHUX HAlLlOHAJbHUX OArarcTB, L0 MiJJISATAE YiT-
KOMY HOPMaTHBHO-ITPABOBOMY PETYIIIOBAHHIO;

v/ HasIBHICThH 6araToIiIbOBOrO MPU3HAYCHHS 3€MJIEKOPUCTYBAHHS;

v/ CylepeuHicTh B3a€MOJil COLiaAbHOI, EKOHOMIYHOI Ta €KOJOriuHoi chep B
KHUTTETISTHHOCTI MICBKOT Ta CITBCHKOI TPOMAJIU arjoMeparii;

v/ 0araToyHKIiOHAILHICTH AHTPOIIOTEHHOTO Ta TBAPUHHOTO BILIMBY;

v/ eBOJIIOIIMHICTH Ta HEPIBHOMIPHICTH PO3BUTKY ypOaHi3alliiftHiX MPOIIECiB;

v/ i InOpsAAKOBaHICT MicTOOYAyBaHHS (POPMYBAHHIO MPOCTOPOBOI JKUTTELis-

v/ KOMILIEKCHICTb 3eMeIbHOI OpraHizanii Micta Ta NpUMiCHKOI 30HH;

v/ BIJICYTHICTh CHCTEMATHYHOTO MOHITOPHHTOBOT'O KOHTPOJIKO PO3IIOBCIOIKEH-
Hs Ta BUSBJICHHS OCEPEIKiB 300HO3HUX 3aXBOPIOBAHb;

v/ BiICYTHICTh CTATHCTHYHHUX JAHUX {00 OCHOBHHX BHJIIiB O€3XaTHIX

TBapUH B YMOBAaX MICT Ta IPUMICHKHX TEPUTOPIMH.

Kpwurepii

v/ piBeHb 3a0€3MEUEHOCTI TOTPEO HACENECHHS Y
peKkpearii;

v’ piBeHb 001Ky 6€3XaTHIX TBAPHH Ta iX BIUIMBY Ha
TOBKIJIIIS;

v’ piBeHb 3a0pyJHEHOCTI Ta EKOJIOTIYHOTO CTaHy PEKPE-
aIiifHOTO 3eMJICKOPUCTYBAHHSI;

v CTyNiHb NPUPOZOOXOPOHHOIT 3HAYUMOCTI TEPHUTOPII;
v/ 3HaYeHHs B3a€MHOTO BILIUBY CHCTEMH COLIyM-
€KOJIOTisI-TBapHHU B chepi peKpeariifHoro 3eMIeKopuc-
TyBaHHSI;

v/ 3a0e3MeYeHICTh PEKPEAlIHHIMY TEPUTOPISIMHU;

v/ CTymiHb BiAOBIHOCTI (haKTUYHOTO PiBHS BUKOPHC-
TaHHs PeKpearliitHux 3eMellb HOpPMAaTHBHUM HaBaHTa-
KEHHSIM,

v’ CcTaH poAOYOCTi Ta pEKPEAIiiHOl CIPOMOYKHOCTI Te-
PHUTODIiA;

v CTyIiHb iIHBECTHIIMHOT MPUBAOIMBOCTI;

v/ IpUpOIHA Ta MITYYHA PECYPCOBiNIaYa;

v/ cran peanizaii Iep>KaBHO-TIPUBATHOTO MAPTHEPCTBA
Ta piBEHb 3aI[IKABIICHOCTI CTCHKXOJIICPIB;

v’ 3aJIeXKHICTb Bifl 30BHIIIHIX YMHHUKIB;

v/ yCBIJOMJIEHHS HACENEHHAM HEOOXiqHOCTI €KOJIOri3a-
11 TOBKLJUISA Ta TOTOBHICTB IO ii peaisarii;

v/ YHCENBHICTH Ta CTYIiHb BILIMBY IIPUPOAHUX (B TOMY
YUCIII TBAPUHHKX) 1 TEXHOTCHHHUX JKEPEIT.

Puc. 2. OcobamBocTi, NpUHLIUIM Ta KpUTepii exosorizanii pekpeaniiiHOro 3eMJ1eKOPUCTYBAHHS.
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1. 3oHH cTabiNBbHO HAMBHUINOT AKTUBHOCTI 1H(EKIT. 2. 30HK cTablIbHO HAWMEHIIIOT AKTUBHOCTI 1H(EKIIT.
3. 30HH HeCTaOLIFHOTO UKIIIYHOTO MPOsBY iH(EKIil. 4. 30HH JIOKAIFHO-TiCOBOTO THITY 31 CTAOLIFHO BUCOKHM
piBHeM TposBY iH(ekmii. 5. 30HU BiACYTHOCTI peecTpanii iHpeKmii.

Puc. 3. JlJangmadgrHo-reorpadiuna cnenudika nposiBy demmnxu B perioni Bmpogos:x 1961-2014 pp.
(BCi 00’ €KTH).

Pe3ynbTaTi y3araapHEHOTO €M300THYHOTO aHaJIi3y TepUTOPIi PeTrioHy 3a CyMapHHM PiBHEM IIPO-
By Oemmxu (puc. 3) HagaIM MOKIIMBICTh BCTAHOBUTH JIEKiTbKa 3akoHOMipHOCTeH. [lepima 3 HUX 3y-
MOBJICHA THM, III0 MalKe MOJIOBUHA BCiX BHUITAJKIB peeCTparlii OCmuxu cepes] CBiiChKUX TBapyH (CBU-
Hell), CHHaHTPOITHHX 1 €K3aHTPOITHUX TPU3YHIB Ta y Jrojael (ikcoBaHa B MinsHKax (3oHa Ne 1), 3ara-
JpHA TUTOoMa KX ckianae 11,7 % mmomi periony [8]. B manamadTHO-6i0TONIYHOMY TUIaHI I 30HA
YiTKO IMMOB’s3aHa 3 AUITHKaMHU PIYKOBUX JIOJWH, MaiKe HE MiJANaHuX 3HAYHIN aHTPOINOTEHHIN TpaHC-
¢dopmanii. BinnoigHo, 1i TepuTOpii EKCITyaTYIOTHCS K MaCOBHIIA, PEKpealliiiHi 30HHU, B SKHX iCHY-
FOTh IIUTHHI TTOMYJIAIIT MHIIOMOAIOHNX TPHU3YHIB, HABKOJOBOIHUX 1 BOAOIIABHUX MTaxiB. BiporigHo,
110 iCHYBaHHS NOTYXXHHX ITTOJIIBUAOBUX MPUPOAHUX Pe3epBYapiB 1 Jkepen 30yAHUKA Ta HAsSBHICTD OII-
TUMAQJIBHUX YMOB JJIsS IHTEHCHBHOI HOTO IHUPKYJAIIi € KIOYOBUMHU MPUYUHAMH BHCOKOI aKTUBHOCTI
Oemmxm.

Ha oxpemux AiIssHKax TEPUTOPil OCEPEAKY €Tali Ta MBHAKICTH ITUPKYJIAIIi 1HGEKTY 3HaYHO Pi3-
Hi, 110 CHOPUYUHSIE MPOCTOPOBY HEOMHOPIAHICTh €Mi300TUYHOTO MPOLECY Ta MPSIMO BU3HAUYAE Pi3HY
eMiIeMIYHy 3HAYUMICTh ITUX IiISHOK. HepiBHOMIpHICTH mepeliry (a3oBHX €TamiB €mi300THIHOTO
TIPOIIeCy ITOB’ I3aHa 3 HU3KOIO 30BHIMTHIX ()aKTOPiB (JIOKAJIbHA IIUTEHICTE Xa3siB 1 IEPSHOCHUKIB, €TO-
JIOT1YHI acHeKTH TOIIO) Ta creludikoro 30yAHHKa (TeHETHYHA T'eTEPOTre€HHICTh MAaHYIOYOTo ILITaMy,
nparHeHHs foro g0 pesepBaii Tomo). B sikicHOMy Ta KiIbKICHOMY BiJHOIICHHI BKa3aHi SBUILA Xapa-
KTEpU3YIOThCS TEPMIHOM IIPOCTOPOBA CTPYKTYpa OCEPENKY, Il SKUM PO3yMIIOTh HasSBHICTh Ha HOTO
TEPUTOPIi JUISHOK Pi3HOI €Mi300TUYHOT 3HAUMMOCTi [12].
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OI1iHKa €KOJIOT1YHOI CTaOUTBHOCTI 3eMJICKOPUCTYBAHHS B MEXaX PETiOHIB YKpaiHH MIJISTXOM PO3-
PaxyHKy Koe]illieHTa eKOIOTiuHOi cTablIbHOCTI 32 MeToauKo A.M. Tpersika CBiqUUTH, IO €KOJIOTIUHA
CTaOUTHHICTH 3eMJICKOPUCTYBAHHS Ha TepUTOPii YKpaiau 3anumraerses Hectiiikoro (K.ek.cT. 0,41) [2].
B 1ol yac konu cepeaoBHIICYTBOPIOBaIbHI (haKTOpH (COLIyM, TBAPMHHUHI CBIT TOINO) YMHATH 3HAY-
HUI HETaTUBHUN BIUIMB HA JTOBKLIIIA.

BucHoBku. 1. CtpateryBaHHs PO3BUTKY PEKpealiiHUX 3eMelb € MOTYTHIM (DAKTOPOM PO3BHTKY
TEPUTOPIH, TOMY iH(POPMAIIiS PO CTaH BiANOBIAHUX TEPUTOPIH € HEBIM EMHOIO YaCTHHOIO ITOTAITBIIIO-
ro Mi3HAHHS Ta iCHyBaHHS XUBUX OpraHi3MiB. Ha mimcTaBi cucreMarn3ariii HayKOBOro HapoOKy Bij-
NOBiTHOI chepr BU3HAYEHO, IO I 3a0e3neueHHs 30aJaHCOBAaHOTO PO3BUTKY pPeKpeauniiHoro 3emiie-
KOPHUCTYBaHHS, HEOOXiTHA €KOJIOTi3aIlisl BIAMOBIIHOTO MPOIIECY 3 BPaxXyBaHHSAM PI3HOBEKTOPHOCTI Ta
CKJIAJTHOCTI i1 BUKOPHUCTaHHSI.

2. ExonoriyHuii YMHHUK BU3HAYa€ aKTyalli3allilo JOCTKEHb B cepi po30yI0BU peKpealiiftHOTro
3eMJICKOPHCTYBAaHHS Ha MpPUHOMIAX eKojorizamii. Jlo Toro x icHyroui pekpeariiiHi MOXKIHBOCTI 3a
OCTaHHI POKH Pi3KO 3MEHIIMIKCS. [liarHOCTHKA CTaHy 3eMeJIbHOro (DOHIY KpalHH CBITYMTH PO BKpai
Mally 4acTKy peKpealiifHuxX Teputopiid. B cTpykTypi 3a0ymoBaHHMX 3eMeNb LI TEPUTOpii 3aiiMaloTh
muie 1 %. OnHaK i CbOTO/IHI, peKpealliiHui MOTSHIa 3eMeITb 3AJIAIIAETHCS JOCUTh BUCOKHM 1 € OJI-
HUAM 3 HaWOUIBIII BarOMHUX ISl HAIIOBHCHHS JEP’KaBHOTO OIODKETY BCiX PIBHIB, IO MATBEPKYE aK-
TYaJIbHICTh BPaxXyBaHHS BCiX ()aKTOPIB PO3BUTKY BiATOBITHIX 3€MEITb.

3. OgHuM 3 BaXKIIUBUX MPUHIIMITIB, KPUTEPIiB Ta OCOOIMBOCTEH B MPAKTHUIl PEKpEaIlifHOrO 3eMIie-
KOPHCTYBaHHS € BPaxXyBaHHS €KOJOTO-EMi300THYHUX (PAKTOPIB 3 METOI0 HEOIyIIEHHS PO3MOBCIO-
JOKEHHS 30y THUKIB 300HO3HUX 3aXBOPIOBAHb.

4. BpaxoByroun ajmanTtamiiiHi 3MiHU 30yJHHKA B HNPUPOIHOMY OCEpEIKy, OOYMOBJIEHI BHUAOBOIO
CreI(iKO0 OCHOBHUX HOCIIB Ta TOW (hakT, M0 iHEKIIHHI areHTH CXHJIbHI 0 aHTUTEHHUX 3MiH,
000B’I3KOBOI0 YMOBOIO CTpPATETyYBaHHS PEKpEaIlifHuX TEPUTOPIM € MPOBEACHHS MOCTIHHUX MOHITO-
PUHTOBUX JOCTIKEHb, IOJI0 YHEMOXKITUBJICHHS CIIAJIaXiB 300HO3HUX 3aXBOPIOBAHb.
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Y4eT 3K0/10ro-3nu300THYECKAX (PAKTOPOB ofecneveHns1 3eMeJIbLHOI0 CTPATETHPOBAHUS PeKPeallMOHHBIX TeppH-
TOpHii

M. M. bpouikos, O. C. Manamyk, JI. B. Ilepoukas, /I. B. Byabiesa

[Ipoananu3upoBaHO COCTOSHUE PEKPEALMOHHBIX TEPPUTOPHIA YKPaUHbI C Y4ETOM 3MU300TUUECKOIO U AUAEMHUYECKOIO
MOTEHIMANA. Y CTaHOBJICHO, YTO CTPaTETHPOBAHHE PA3BUTHUS PEKPEAIMOHHBIX 3€MeNb SBISIETCS MOIIHBIM (aKTOPOM pa3BH-
THUSI TEPPUTOPHH, a HKOJOTHIECKUH (PaKTOp OnperessieT aKTyalu3aluio HCCIeJOBaHUH B cepe pa3BUTHS PEKPEalnOHHOTO
3eMJIENIOIb30BAHMs Ha TIPUHIINIIAX SKOIOTH3AIUN.

Jloka3aHo, YTO OAHMM M3 OCHOBHBIX YCIOBHH yCTOMYMBOIO Pa3BUTHS PEKPEAIIMOHHOTO 3E€MIIETIONb30BAHUS SIBIISIETCS
OLIEHKAa 3KOJIOT0-3MTU300THYECKON CUTYyaIlUU, IPOBEIEHUE OCTOSHHBIX MOHUTOPHUHIOBBIX MCCIIEOBAHUM 1O MpeIoTBpalie-
HUIO BCIIBIIIEK 300HO3HBIX 3a00/I€BaHUN 1 00ecTeueHNsI UX HOPMHPOBAHHOTO YPOBHSI.

KnroueBble c10Ba: 3K0JIOr0-3MHM300THUECKHE (DAKTOPHI, PEKPEAllOHHBIC TEPPUTOPHH, 3€MEIBHOE CTpaTerHpoBaHUE,
9KOJIOrH3aIys, Genmxa.

The incorporation of environmental and epizootic factors of ensuring the land strateging of recreational areas

M. Broshkov, O. Malashchuk, L. Perotska, D. Bulysheva

One of the basic conditions for sustainable development subdivisions are economical and environmentally justified and
legal regulation of fixed criteria of areas, one of which is consideration of anthropogenic factors of animals. Complex of
natural and focal infections in each separate area is heterogeneous by biocenotical heterogeneous in their relations pathogens
that cause the need to form their distinctive eco-community circulation. Specificity of them is defined "ecotype" center.
The most important feature of cells is caused by different ecotypes specific of major carriers of pathogens that result in
adaptive changes and fixes factor to infectious parasites in the body of a particular species — the owner.

Each cell, depending on the surface area where there are homogeneous optimal conditions for the existence of the local
subpopulation of the pathogen, has its limits in time and space. Exit or passing outside the cell of pathogen often leads to its
elimination or requires a new adaptation of strain. If the distribution of landscape and specific characteristics of the cell area
of the surrounding area, there are conditions for its irradiation and expansion of the range of the parasite. Under these
conditions the pathogens that are circulating in a given cell, almost instantly are becoming commonplace in the
neighborhood. The absence or elimination of optimizing conditions in certain parts of the cell (reclamation work,
deforestation, plowing, etc.) lead to the opposite cell localization. In such cases, it is observed such phenomenon as "ripple"
of cells with positive and negative character.

In this context, special attention shall be to greening problem of areas in view of the above problems.

The article analyzes recreational areas with regard to Ukraine epizootic and epidemic potential.

Despite the small percentage of recreational land in the total land fund and need for their protection in these areas is
concentrated the largest number of homeless animals, appropriate land is a place of walking pets. Processes of coordinated
development of environment and animals are not normalized, there are no legislated conditions for use, cleaning and care of
animals in places of public use.
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In the article the system of principles, criteria and features of greening the recreational areas is researched. Taking into
account these principles, criteria and features a recreational land use practices will ensure the effective management decisions
of living organisms and the environment.

Studies in recent decades have shown persistence theeryzipeloyid infection in soil that is more known as swine
erysipelas. Clinical manifestation of erysipelas in animals and humans is known since the Middle Ages, but it is usually taken
for individual stages of other diseases such as noninfectious arthritis, anthrax, plague and others.

Results of generalized analysis of the region on the total level of display of erysipelas provided an opportunity to establish some
patterns. Almost half of all cases of erysipelas registration of domestic animals (pigs), and synanthropic rodents and in humans is
fixed in areas, which total area is 11.7 % of the region. In landscape and biotopical terms this area is clearly "related" with areas of
river valleys, almost not subject to significant anthropogenic transformation. Accordingly, these areas are exploited as pastures and
recreational areas where there are dense populations of small rodents and waterfowls.

In some parts of the territory of a cell stages and the speed of circulation of infect is significantly different, causing the
spatial heterogeneity of epizootic process and directly determines the different in epidemiological importance of these areas.
Uneven flow phase stages epizootic process is provided by a number of external factors (local density, ethological aspects
etc.) and specific of pathogen (genetic heterogeneity dominant strain of its desire to reservations, etc.).

The article shows that strateging of recreational land is a powerful factor in the area development, that is why the state of
the respective areas are an integral part of further knowledge and existence of living organisms. Based on scientific
systematization of researches in respective areas the need of greening process taking into account the complexity of land use
was defined in order to ensure balanced development of recreational land.

The environmental factor determines effectiveness of updating research in the development of recreational land use on
the basis of greening. Besides the existing of recreational opportunities in recent years dramatically reduced. Diagnostics of
the country's land indicates an extremely small fraction of recreational areas. The structure of these built-up land area is
occupied by only 1 %.

It was determined that one of the important principles, criteria and features recreational land use in practice is
consideration of ecological and epizootic factors to prevent the spread of pathogens zoonotic diseases.

Considering the adaptive changes of pathogen in natural species caused by major carriers and the fact that infectious
agents are prone to antigenic changes, the main condition of strateging the recreational areas is constant monitoring of studies
on preventing outbreaks of zoonotic diseases.

Key words: ecological and epizootic factors, recreational area, land strateging, greening, erysipelas.
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EKCIPEC-BU3HAYEHHS TATOTEHHUX BAKTEPIA
HA OCHOBI IMYHOBIOCEHCOPHOI TECT-CUCTEMHU

IIpencrasieHo pe3ynbTaTu JOCHIIKEHb 3 PO3POOKH IMyHOOIOCEHCOPHOI TECT-CHCTEMH UIsl €KCIIPECHOI JeTeKIil maTo-
TeHHHX OakTepiil B GiomoriuHoMy MaTepiaii Ta B 00’ €kTax JOBKULIL. OUiHKY MiKpOOPTaHi3MiB 31iHCHIOBAIN 32 JOIIOMOTOI0
AQHANITHYHOTO NPUIANy — iIMyHOO10CEHCOpa Ha OCHOBI IIOBEPXHEBOT'O IIa3MOHHOTO pe3oHancy (IITIP), 3a mpuxnmmnom moc-
TaHOBKM IMYHHOI peakiii «aHTUICH-aHTUTIJIO» B PEXKUMI PEabHOrO 4acy Ha MOBEPXHI TPaHCIIOLEPa, B Pe3yJIbTaTi yTBOPEH-
HSl IMYHHOTO KOMIUIEKCY PEECTPYETHCS 3CYB BEJIMYMHU PE30HAHCHOTrO KyTa. Croci® no3Bosisie BUABIATU LioHakMmenmie 10
KJIiTHH B | MJI, mpu4oMy 3a 30iIbLICHHS KOHIEHTpALii Ha MOPSIIOK, — CTATUCTUYHA BIPOTiJHICTD Pe3yNabTaTy aHali3y pi3Ko
3pocrae. UyTuBiCTh 3aJ1€XKHOCTI iIMyHOOIOCEHCOPHOTO BiZIrYKY Bi/l KOHIIEHTPALT JOCIT/UKYBaHUX OAaKTepiil JISKUTh B MEKaxX
10'-107 knit/ enr’.

KurouoBi cioBa: 6ioceHcop, Mikpoopranizmu, 6akrepii, Pseudomonas aeruginosa, Salmonella spp., excupec-niarso-
CTHKa, TPAHC/IOLEP aHTUTIJIa, aTUTCH.

ITocTaHoBKa NMPoOaeMH, AHAJII3 OCTAHHIX J0CTIIKeHDb 1 myOsikamii. [[upkysmist maTtoreHHnx
OakTepiii B HABKOJIUIITHROMY CEPEIOBHIII MOTPEOYy€E MOCTIHHOTO MOHITOPHHTY IS 3a0€3MEUCHHSI elTi-
JEMIYHOTO Ta €Mi300TOJIOTIYHOrO OJIaromoiyyys, U0 BAXKIUBO B LIJOMY JUId 0i00€3MEeKH KpaiHH.
Tpamguuiiini meromu OakrepioyoriyHoi imeHTH(IKALil MATOTEHHUX MIKPOOPraHi3MiB, TaKHX K
Salmolella spp, Pseudomonas aeruginosa, E. coli, noTpeOytoTh He MEHINE 2 TOIWH IS 3MIHCHEHHS
aHaJizy B yMOBax JoOpe obnaaHaHoi 1abopaTopii, 3a0e3medyoTh OTpUMaHHS Pe3yJIbTaTiB BiIOBITHO

© Hosroponosa O. 10., Crapony6 M. ®., Yukanos B. O., 2016.
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JI0 TEPMiHIB He paHimre 2—3 1i0 BiJy MOMEHTY JOCIIHKCHHS, 1 3a3BUYaii, HE 34aTHI BUSBIISATH NATOTCHU
B KinbkocTi Bix 10" Mikpo6HuX kiTHH y 1 oM’ [1-5].

Biocencopu € MOTY)KHAM aHAJTITUIHUM IHCTPYMEHTOM 1 abTEPHATHUBHOIO TEXHOJIOTIEI0 IIIBUIKOTO
EKCIPECHOTO BH3HAYEHHS MIKpOOPTaHi3MiB Ta TOKCHHIB [6—8]. OnTHyuHI iMyHOOI0CEHCOPH Ha OCHOBI
sieuina [1TTP maroTh psig mepeBar MOpiBHSHO 3 TPAIUIIHHUMU Ta 1HIIMMHU 1HCTPYMEHTAILHUMHU METO-
JaM{ aHaji3y, a came: LIBHIAKICTb OTPUMAaHHS pe3yJIbTaTiB, MOKIMBICTh MPOBEACHHS aHANII3y B pea-
JEHOMY Yaci, BHKOPUCTaHHS MPSMOi peecTpallii aHaIiTy, MOKIUBICTh OTPUMAaHHS KiJIbKICHHUX 1 sKiC-
HUX TOKAa3HWKIB 3aJ€KHO BiJ] BAMOT KOPHCTyBada, MPOCTOTA Y BUKOPUCTAHHI, MOXKJIUBICTH IPOBE-
JICHHS aHaJIi3y 3a MexxaMu J1labopaTopii Ta fioro gemesusHa [9, 10]. KpiM 1iporo, BOHH 1€MOHCTPYIOTh
BHCOKY YyTJIMBICTh 32 BH3HAUCHHS MIKPOOPTaHi3MiB, sIKa B JCKiIbKA Pa3iB MEPEBUIINYE UYTIHBICTH
MeToy TBepaodaszHoro iMmyHohepMeHTHOro aHam3y [11—-14].

ImyHOGiocencopHa TecT-cuctema Ha ocHoBi IITIP BkiIrOUae po3poOKy METOIUK MONEpPeHbOT Mif-
TOTOBKH YyTJMBOI OBEPXHi OioceHcopy Ta 3pa3kiB Ais aHamzy [15, 16].

MeTta aocizkeHb — PO3pOOUTH IMyHOOIOCEHCOPHY TECT-CHCTEMY JUIsl €KCITpeCc-BH3HAUCHHS TI1a-
TOTEHHUX OakTepiil B 610JI0riYHOMY MaTepiai Ta B 00’ €KTax AOBKiJLIS.

Marepiaj i MmeTonuka gocaimkeHHs. Martepianom JUIst TOCIIPKEHb OyIH BUCOKOCTICIIM(IvHI CH-
poBaTku TpoTu Pseudomonas aeruginosa (turam P. aeruginosa ATCC 9027, naganuii Jlep>kaBHAM
HayKOBO-KOHTPOJIBHAM 1HCTUTYTOM OIOTEXHOJOTII mTaMmiB 1 MikpoopraHi3MiB, M. KuiB), orpumani
LUISIXOM iMYHi3alil TBapuH-ZOHOPIB (B HAIIOMY BUIAJIKy KPOJIiB) Ta aHANITUYHUHN Hpuiiaj iMyHoO10-
cercop «IlmasmMoHTecT», M0 sABIIsIE CO00I0 ONTHYHUN TpuCTpii Ha 6a3i [1I1P, ocHamenuit CCD mat-
putieto Ha 2048 mikcemiB, sIKUH 3’ €THYETHCS 0E3MOCEePEIHBO 3 KOMII FOTEPOM Ta PEECTPYE 1 00poOIIsIE
oTpuMaHui onTHYHMU curHai. [Ipunax pospobrneno B [HctuTyTi KibeprHetnku iM. B.M. ['mymkoBa
HAH VYxpainu (mateat UA 100934). 3a nonomMororo iMmyHO010CEHCOPY PEECTPYBAIN B3a€EMOII0 aHTH-
TEH-aHTHUTLIO B PEKUMI PEATbHOTO Yacy.

OcobnuBicTio iMyHOCeHCOpa «[lmasMoHTeCT» € Te, 10 YyTiHuBHiA 1ap GOpPMYEThCS Ha CKISHIN
TUTACTHHLI, IOBEPXHS SIKO1 MOoKpuTa 1-2 HM aare3iiiHuM mapom HioOito Ta S0 HM IUTiBKOIO 30J10Ta, 10
3abe3neuye puauKHEHHS II1P. I1ig yac mamiHHS TIOCKOIIOISIPU30BAHOTO JTa3€PHOTO MTPOMEHSI Ha TI0-
BEpXHIO MApy 30JI0Ta, 32 BU3HAYCHOTO (KPUTUIHOTO) KyTa, BUHHKAE spuie [111P, sxe 3’ sBisieTbes 3a
BUHUKHEHHS OCIWJIAIIT IUTBHOCTI 3apsi/liB HA MEXKi MiXK JJBOMa CEPEIOBUIIIAMHU 3 METAJIOM Ta JIieICK-
TpuKOM. YacTruHa eHeprii IPOMEHs BHTPAYAEThCsI Ha OCIMUIAIIIO 1 TOMY 1HTCHCHBHICTD BiA3epKae-
HOTO TIPOMEHS, 32 BU3HAYEHOTO (KPUTUYHOTO) KyTa, 3MEHIIYETHCS, a KyT BiAJ3epKaJeHHS € CTalOI0
XapaKTepUCTUKOIO KOHKPETHOTO cTaHy TpaHcaiouepa. [Ipu iMMoO0inizanii aHTHUTINI Ha TIOBEPXHIO 30J10-
Ta KpUTHYHHHN KYT, 3a gkoro BuHuKae [I[1P 3miHIO€TBCS, 1 BenWYKMHA 3CyBY KyTa 3HAXOIUTHCS B MpPS-
Miif 3aJIe)KHOCTI Bi KOHIIGHTpAIli pearcHry, sSKUi BU3HAYAETLCSA. 3a3BHUail UyTIWUBICTh BU3HAYCHHS
psixy GiOJOTiYHMX aHANITIB CTAHOBHTH HA PiBHI 5 HI/CM’.

VY pasi nepeBHILEHHS KPUTHYHOTO KyTa TIOCKOIONSAPU30BAHOTO MPOMEHSI CBITIa, 32 HAHBHUILOTO
3HAYCHHS KOedillieHTa 3aJIOMJICHHSI, BiTOYBa€TLCS ITOBHE BHYTPIIITHE BiAA3EpKANICHHS. Y X YMOBaX,
Yy TOBEPXHEBUX TUIaA3MOHHHX MOJIAPITOHAX, CIOCTEPITaloTh, OOYMOBIICHHNA MEPEKAYKOIO0 CHEpTii BH-
MPOMIHIOBAaHHS, PE30HAHCHUHN MiHIMyM 3aJIeKHOCTI 1HTEHCHUBHOCTI BiJA3€pKAIICHHS BUIIPOMiHIOBaHHS
BiJ KyTa MafiHHSA JIa3epPHOTO MPOMEHs Ha IUTiBKY 30J10Ta. B3aemMonis anTureny i3 cnequdiuHuMH 10
boro Ol7Ka aHTHTIJIAMHU, PEECTPYETHCS 3a 3MIHOIO KyTa BiII3EpKAJIICHHS IO THITy 3a3HAYCHOI BHIIEC
3aJIeKHOCTI, 110 0OYMOBIIIOE MOXKIIMBICTH MOHITOPHHTY IPOLIECY 3B'I3yBaHHS aHTUTEHY 3 AHTHUTLJIOM 1,
BPEIITI PEIIT — BUCOKY YyTJIUBICTh 32 BU3HAYCHHS PiBHS aHTUT'CHY, & 3HAYUTh i MOXKIIUBICTh PAHHBOT
Ta CTATUCTHUYHO JOCTOBIPHOI JIarHOCTUKH MATOTEHHUX OakTepiil. 3riAHO 3 OCTaHIMH JaHWUMHU JIiTepa-
TypH, iIMMOOLTI3AIliS AaHTHTLT Ha YUCTY ITOBEPXHIO 30JI0TA € JOCHTHh Hee(h)EKTHBHOIO IS PO3ITi3HABaH-
HSl QHTUTEHIB, OCKUJIBKU CIeU(iuHi caiTH 3B’53yBaHHSI MOXYTb OJOKYBAaTHCs, BHACHIJOK TOTO, IO
AQHTUTIIA XaOTHUYHO 3B’ S3YIOTHCSA 3 TOBEPXHEI0. ToMy OakaHO MPOBOIUTH TOMEPEAHIO IiATOTOBKY
TpaHCIONepa HAHECEHHSAM PI3HHX PEUYOBHH, IO 3a0€3MEUyIOTh CAUT-OPIEHTOBHE 3B’ SI3YBAaHHS AHTH-
TiJI, B MOAIOHUX BUTAJKaX aKTUBHICTh aHTUTLI MOKe 3pocTtaTh 710 > 70 %.

OTxe, B HAIIOMY BHUIAJKY, TiATOTOBKY poO0U0i MOBEPXHI iIMyHOCEHCOPY 31IHCHIOBANIN TaK: BKPH-
BaJI TIOJNICICKTPUYHOIO HEPO3YMHHOIO IUTIBKOIO 3 BHKOPHUCTAHHSM TIOJATIAMIHY TiIpOXIOPUIY
(ITAA), B KOHIIEHTpAITiT Imr/cm’, motiM HaHOCKIH po3uuH Oinka A Bin Staphylococcus aureus B KOH-
uentpanii 1mr/cy’. Ilicns HaHeceHHs Gika A Ha MOBEPXHIO TPAHCIIOCEPA aACOPOYBANM MOJIKIOHA-
JBHI aHTUTUTA cuerudiuai 10 P. aeruginosa, MOTIM HAHOCWIN OWYadMii CHPOBATKOBHI amhOyMiH
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(bCA) nmns Gy0KyBaHHS MOXJIMBUX BUTBHUX MIITHOK HAa 30JI0TIM MOBEPXHi, B KOHIIEHTpArii 1Mr/miI.
Hanecennst BCA He 3MiHWIIO CYTTEBO BEIMYMHY PE30HAHCHOTO KyTa, — 3HAYUTH Ha poOOYiil MoBepXHi
IMyHOCEHCOpa (haKTHYHO HE JIMIIHIOCH BUTBHUX MICIb JJIs 3B’ SI3yBaHHs, a KOHICHTpAI[isl aHTHTLI OY-
JIa TOCTATHBOIO ISl CTBOPEHHS MaKCUMAaIIFHO HIIIBHOTO HIapy.

HactymHum etamom ekcriepuMeHTy OyJio HaHECEHHS PO3YMHIB PI3HUX KOHIEHTpaIliii Mikpoopra-
Hi3MY, SIKUI BU3HaYaeThbes. B Hamomy Bumanky — P. aeruginosa (ram P. aeruginosa ATCC 9027,
JHKIBIIM, M. KuiB). 3 BUXigHOTO pOo34uHY TOTyBaidl 6 poOOUHX PO3YHMHIB Pi3HUX KOHIICHTPAIIIN BiJ
10" zo 10° kit/cm’. Yac eKcrosuiii KOKHOTO PO3UMHY CTAHOBHB Bix 5 10 10 XBUINH 3a TeMIIepaTypH
25 °C, OCKiNIbKY Hajali 3MiHa PE30HAHCHOTO KyTa He crocrepiraigacs. Ha KoxHOMy eTarti mpOMHUBaIH
KOMIpKH (Di310IOTIYHIM POZIHMHOM.

OcHOBHI pe3yJbTaTH A0CTiTKeHHsl. UyTIuBICTE IMyHOOIOCEHCOPHOI TECT-CHCTEMH [IJIsl BH3HA-
YeHHS NTATOTeHHUX GaKTepili, Ha 6a3i ananitnanoro mpuany «IlnasMoHoTecT» Gyna B Mexkax 10'-10
w1t/ cm’. JIoBeIeHO, 110 Ha piBeHb YyTIMBOCTI HPHIALy BIUIMBAE 3HAYHOO MIipOKO HOMEpPEIHs 06po0-
Ka po0090i MMOBEPXHI TPAHCAIOIEPA, METOO SKOI € CTBOPEHHS OPIEHTOBAHOTO IIapy aHTHUTI.

B pesynbraTi diznunoi agcopOiii aHTuTin P. aeruginosa 0e3mocepeHbO Ha 30JI0Tid MOBEPXHIi
TpaHcaronepa iMmyHobiocercopa «[11a3MOHOTECT» YyTIMBICTh MpHmagy cranoBmma 10°—107 kit/cm’.

JI1is OpiBHSHHS OJJHOYACHO TPOBOJWIM JETEKII0 P. aeruginosa METoJOM TBepAO(a3zHOTO iMy-
HodepMeHTHOrO aHami3y. [IpH IbOMY aHTHIeH BIAIOCH Bu3HaunTH Ha piBai 10 kmit./cm’ 3a 3aransHoi
TPUBAJIOCTI aHaJi3y OJU3BKO 5 TOIMH.

JliniliHe HApPOCTAHHS CHUTHAITY CIIOCTEPIraioch Y MeXaxX KOHIICHTpAIlii OaKkTepialbHUX KIIITHH Bif
2 1o 6x10° kmiTHH/CM®. AHAJTI3 CTATHCTHYHOI 3HAYMMOCTI BKA3y€ HA CTAHAAPTHE BIIXHICHHS 5 %.
[Ipryomy 4yTIMBICTh HBOTO IMYHHOTO aHAINI3Y, SIK 1 iHIIOTO IMyHHOT'O THITY, MOKE OyTH CyTTEBO Mij-
BUIIICHA 32 BUKOPUCTAaHHS BUCOKOA(iHHUX crelu(igHuX MOHOKJIOHATBHUX aHTUTIIL.

1
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Puc. 1. I'pagix Binryky 6iocencopa «Ilia3monorect» 3a BusHaueHHs P. aeruginosa
B MO/IEJILHUX PO3YMHAX MijJ Yac NPOBeIeHHs MONePeIHbOI MiIrOTOBKH TPAaHC/I0Lepa.

BucnoBku. ImyHOOioCEHCOpHa TecT-cUcTeMa Ha OCHOBI mpuiany «llmasMoHOTecT» MOXKe BHUKO-
PUCTOBYBATHCH IS IEPBUHHOTO CKPUHIHTY MIKpOOi0JIOTiIHOTO 3a0pyaHEHHS. 3alpOIIOHOBAHHM CITO-
ci0 JeTeKii 1ae MOKIMBICTh Pi3KO IMPUCKOPUTH Yac HEOOXITHUMA I aHAIi3y OaKkTepii B MOJICIBHHUX
po3uuHax Ta 6i0JOTriyHHX 00’ €KTax, a y pasi NoNepeAHbOl MiATOTOBKH TPAaHCIIOLEPHOI MOBEPXHi, 1O
10-15 xBunMH.

3’s1COBaHO 3aJICXKHICTh YYTIMBOCTI iIMyHOOIOCEHCOpPIB BiJ MOIEPEIHBLOI 0OpOOKH TpaHCIIoNepa.
UyTIHBiCcTh BiATYKY iMyHHOTO GioceHCOpa NEKHTH B Mexkax KoHmerTpanii 10'-107 kmit/ e,

[Ipuyomy 4yTAMBIiCTH LBOTO IMYHHOTO aHaji3y, AK i 1HIIOTO iIMYHHOTO THILY, MOX€E OYTH CYTTEBO
Hi/IBUIICHA 32 BUKOPUCTAHHS CIEIM(IYHUX MOHOKJIOHAIBHHX AaHTHTUI, a TaKOX 3a IMONEepeIHbOTO
KOHLIEHTPYBaHHs aHTUIEHY B JOCII/DKYBaHUX 3pa3Kax LUISXOM BHUKOPHCTAHHS MAarHiTHUX 4aCTHUHOK
a00 a¢iHHUX KOJIOHOK.
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VY momanbmiuX MOCHTIHKEHHSX aBTOPU IDIAHYIOTh CKCIIEPUMEHTAIBHO TEPEBIPUTH €PEKTUBHICTH
BUKOPHUCTaHHS PO3pobieHoi iMyHOOI0CEHCOPHOI TECT-CUCTEMH JAJIsl eKCIpEeC-A1arHOCTUKH HasBHOCTI
MATOTCHHUX OAKTEPiil B pSAl pealbHUX 3pa3KiB.
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JKcnpecc-onpeesieHle NATOICHHBIX 0aKTepHii Ha 0CHOBEe HMMYHOOHOCEHCOPHOI TeCcT-CHCTeMbI

A. 10. Hosroponosa, M. ®. Crapoay0, B. A. Ymkanos

IlpencraBneHsl pe3ynbTaTbl MCCIEIOBAHUM MO pa3paboTKe HMMYHOOMOCEHCOPHOW TECT-CHCTEMBI A IKCIIpecc-
JIETEeKLUH NATOreHHBIX OaKTepuil B OMOIOrHYeCKOM MaTepuaie U B 00bEKTax OKpyxkatomieit cpeapl. OLeHKY MUKPOOPTaHU3-
MOB OCYILECTBIISUIM C MTOMOIIBIO AHATUTHYECKOTO MPUOOpa — UMMYHOOHOCEHCOPA HA OCHOBE TMOBEPXHOCTHOTO MIIa3MEHHOTO
pesonanca (I1IIP), mo nmpuHIMITy MOCTAHOBKH MMMYHHOM PEaKLUH «aHTUI'€H-aHTUTEN0» B PEXKUME PEaTbHOTO BPEMEHU Ha
MOBEPXHOCTH TPAHCIBIOCEPA, B pPe3yNbTaTe 00pa30BaHMS MMMYHHOTO KOMIIJIEKCA PETMCTPHPYETCS CMEIIEHHE BEIMYHMHBI
pe3onaHcHoro yria. Crioco0 mo3BoiseT BBLBIATH He MeHee 10 kieTok B 1 cM, IprdeM IpH yBEIMYSHUH KOHICHTPAIUH Ha
TOPSIZIOK, — CTaTUCTHUYECKas! JIOCTOBEPHOCTH pe3yibTaTa aHalli3a pe3ko Bo3pacraeT. UyBCTBUTEIBHOCTD 3aBUCHMOCTH UMMY-
HOGHOCEHCOPHOrO OTKIHKA OT KOHIIEHTPAIMH HCCIELyeMbIX GakTepuii nexur B npenenax 10'-107 ker/c’.

KnioueBble cioBa: GHOCEHCOp, MUKPOOPTaHM3MBI, OakTepuu, Pseudomonas aeruginosa, Salmonella spp., sxcupecc-
JMarHOCTUKA, TPAHCJBIOCED, aHTUTENA, AHTUTEH.

Express determination of the pathogenic bacteria based on the immunosensor test-system

0. Novgorodova, M. Starodub, V. Ushkalov

In recent years public concern about the safety of foods of animal origin has heightened due to problems that have arisen
with outbreaks of foodborne bacterial infections, as well as growing concern about veterinary drug residues and microbial
resistance to antibiotics. These problems have drawn attention to feeding practices within the livestock industry and have
prompted health professionals and the feed industry to closely scrutinize food quality and safety problems that can arise in
foods of animal origin as a result of animal feeding systems.

Identification and detection of pathogen bacteria is in general required for routine surveillance and monitoring, evalua-
tion of the most common food sources responsible for specific foodborne, during regulatory actions or from investigation of a
foodborne outbreak. A wide range of methods are available for pathogen bacteria identification and detection, in connection
with these programs, for the prevention and identification of problems related to health and safety. The choice of the right
method is a key factor for the detection and identification of pathogen microorganism and the intended use of the method, for
instance whether for a qualitative or semi-quantitative screening, quantitative and/or confirmatory analysis, must be clearly
defined. To reduce the likelihood of bacterial illnesses, the early detection of pathogens is the key. Conventional practice
commonly involves cultivating sample cells in laboratory settings, making this procedure time-consuming and costly. Addi-
tionally, the cells become “stressed” during transportation from the farm or factory to the laboratory, and this can lead to false
positives. The gathering, identification of pathogens and bacteriological defense measures in advance in order to be effective,
is very difficult. The environment (water, air, soil) reside in different amounts pathogenic microbes and various organic com-
pounds, so when identifying bacteriological pathogens difficulties arise.

Depending on pathogen and method, tests typically require 2-3 days to obtain a result. Rapid methods, however, are
based on immunochemical or nucleic acid technologies. Commercially available rapid tests can provide results in 8—48 h but
results from these screening tests are presumptive and require further isolation of organism as proof of contamination. Thus,
the combination of speed and sensitivity is the key for any rapid detection method.

The article presents the results on the development of the immune biosensor test systems for the express-diagnostics of
pathogenic bacteria, their detection in biological material and in the environment. Assessment of bacteria was carried out
using an analytical device — immunosensor, with immobilized specific antibodies on the transducer surface.

Immunosensor development and application are exciting fields in applied microbiology. The basic idea is simple, but the
actual operation is quite complex and involves much instrumentation. Basically, an immunosensor is a molecule or a group of
molecules of biological origin attached to a signal recognition material. When an analyte comes in contact with the biosensor,
the interaction will initiate a recognition signal that can be reported in an instrument. Many types of biosensors have been
developed, including a large variety of enzymes, polyclonal and monoclonal antibodies, nucleic acids, and cellular materials.

Optical immuno-sensing technologies can be split into two categories, namely luminescence (fluorescence) sensors and
label-free sensors. In the first case sensitive elements, such as proteins, antibodies, enzymes, nano-particles are conjugated
with the fluorescent labels; binding analyte molecules to such receptors causes luminescence (fluorescence) or it’s quenching.
As result, the response can be easily visualized either by naked eye or with a suitable photodetector. The example could be
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the method of ELISA, which was established as a standard bio-sensing method in analytical laboratories, and other bio-
sensing methods are commonly compared with it. Label-free optical methods based on the phenomenon of evanescent field
or wave which appear as electromagnetic wave propagating along the interface between two materials with the different re-
fractive indices when the light enter the material with lower refractive index at total internal reflection condition are the main
focus of this article.

Phenomenon of the SPR in different modifications is widely used for biosensors creating. The most common SPR sensor
platforms are based on the prism scheme and angular modulation, but recently, a lot of attention have been paid to the study
of waveguides with optical phase detection technique since it demonstrates high sensitivity for the detection of bio-reactions.
As a biological sensing elements the proteins (e.g., antibodies) and peptides are the most frequently used. In addition, it was
shown that immobilization of biomolecules to the bare transducer surfaces has negative impact to their reactivity therefore
different methods of previous surface preparation are used. The main aim of surface modification is to provide maximum
interaction between selective biomolecule (ligand) and analyte.

The antibodies have interact with cell antigens, and the resulting shift value resonance angle recorded. Changing the
angle depends on the amount of the immune complexes formed on the transducer surface. The antibody solution was applied
on the prepared transducer surface, and after flushing saline - suspension cells with the appropriate concentration (10 cells in
1 ml and more orders). The interaction on the surface of immune complexes observed. This method can detect 10 cells in 1
ml at least. In our research we used surface plasmon resonance method, as transducer uses a thin film of gold (20 nm), on
which was applied to a glass plate by evaporation in a vacuum. This surface allows to detect substances in the registration
immune interactions with great sensitivity. Statistical significance of the analysis grows sharply with the increasing of
concentrations. Sensitivity of the immunosensor is between 10'-10° cells in 1 ml. Sensitivity analysis of the immune analyse
can be significantly increased using highly specific affinity monoclonal antibodies.

Key words: biosensor, microorganisms, bacteria, Pseudomonas aeruginosa, Salmonella spp., express-diagnostic, trans-
ducer, antibodies, antigen.
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AHAJII3 JAHUX EINIBOOTUYHUX CHIAJIAXIB CUBIPKH
HA TEPUTOPII YKPAIHHU (ITEPIOJT 1994-2016 pp.)

HaBeneni pe3ynbTaTu ZOCTIIPKEHB MOAO KUIBKOCTI BHIAAKIB cranaxiB cubipku 3 1994 no sxostHs 2016 pp. Beranosmne-
HO, IO HPOTSTOM I[OTO IEpioy KiJIbKICTh BHIIAJKIB 3aXBOPIOBAHHS Ta KUJIBKICTh XBOPHX Ta CHOIpKY TBapuH Ha TEpUTOPIl
VYxpainu 3menmyerscs. [Ipore 3arpo3a cranaxiB 3alumaeTbes y 3B’ SI3Ky 3 BEIMKOIO KiJIBKICTIO CKOTOMOTHJIBHUKIB Ta HEHa-
JIOKHOTO iX yTpuMmaHHsa. Boponorxk 21 poky HailBHINMIA BiICOTOK XBOPHUX TBapuH Binmidanu B Bomuucekii (21,17 %), a
HaiHmwkunid — y Tepuoninbeskiit (0,16 %), BincytHicts — y Kuromupcebkiii obnactsix. Ciig BBaKaTH HeOS3MECUHUMH {010
MaiiOyTHIX cranaxiB cubipku Hacammepe Binauubky, Uepkacbky, XMeIbHHULBKY, XapKiBcbky, Onecbky Ta KuiBchky 06mna-
cti. EmizootnuHi qaHi BunaakiB cuOipKu B pi3HUX 00nacTsax YKpaiHU Jal0Th MOXKJIMBICTH IIPOrHO3YBAaTH MOXIIMBICTh BUHHK-
HEHHS HOBHX CIIAJIaXiB Ha [IUX TEPUTOPISLX Ta BU3HAYATH PAHOHH 3 MiJABHILICHUM PH3HKOM.

Kawuosi cioBa: cubipka, emi300THYHA CHTYAIlis, TOMIUPEHHSI, CIIaIaXy, aHAIli3, TBAPHHU, PH3HK.

IMocTtanoBka npodaemu. Cubipka — 1e 300HO03HE 3aXBOPIOBAHHS, SKE MPOJIOBKYIOTh PEECTPYBATH
y TPaJMLIMHO €HICMIYHHUX PErioHax. AKTyaJIbHICTh MPOOJIEMH 3yMOBJIIEHA €KOJI0ro(di3ioaoriYHUMU
BJIACTUBOCTSMH Bac. anthracis CIpUYMHIOBATH 3aXBOPIOBAHHS JIIOJAEH 1 TBapHH, TPUBAINHN dac 30epi-
raTucsl y IPyHTI Ta MOKJIMBICTIO BUKOPHCTaHHS SIK areHTa Juig Oiomoriynoi 30poi. Lle cBigqunTs mpo
MIOCTIHHY 3arp0o3y BHHUKHEHHS IIHOTO 3aXBOopioBaHH. Criamaxu CHOIPKH CIIOCTEPIraloThes y 6araThox
KpaiHax €Bpomnu, A3ii Ta iHIIKX PerioHax 3eMHOT KyJi.

TakuM 9HMHOM, CJTif] 3a3HAYUTH PO HEOOXIIHICTh TOCTIHHOTO MOHITOPUHTY TIOIIUPEHHS CIaliaxiB, 13
METOIO IIPOTHO3YBAHHS ITI300TUYHOI CUTYAIlii, TOTIePEHKEHHS BHHUKHEHHS Ta TIOIITUPEHHS CHOIPKH.

AHami3 gocaixxeHb i myoaikamii. 3riTHO 3 OMHUMHM JTEPATYPHUMH HaHUMH [1-2], mopidHO B
cBiTi peectpytoTs Bixg 2000 go 20000 BumaakiB 3aXBOpIOBaHb Ha CHOIPKY, IPOTE, 32 JAHUMH 1HIIHX —
Bix 20 mo 100 Tuc. BumankiB Ha pik [3]. Haitbimbnry KiTEKICTh XBOPHX JIFOJIEH HAa CHOIPKY 3apeecTpo-
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BaHO B Kurai [4]. IIpoGiema mporo 3axBoproBaHHs NocTiiHO icHye B IHmii [5], Cynani [6], YeueHcsb-
Kill pecryOmini Ta pecryomini [arymeris [7]. 3nauyni enigemii cubipku Takox peectpyBaiu B 3iM0a0-
Be (Oimpmre 10000 Bumankis npotsrom 19791985 pp.) [8], y I'pysii, Kazaxcrani, Kupruscrani [9-10]
ta B Pocii [11], Kurai, Pecrry6mini Tamkukuctan, y kpainax A3sii (banrnagem, B’ ernami, Tamii, [amgo-
Hesii, Ipani), Appuku (I'Bunei-biccay, 3im0a0Be, 3am6ii, Konro, Cynani), y €spomi (Itamis, PymyHis,
Xopsartis, [Isenis, Cep6is), y Amepuui (Kanaga, Aprentuna, Komymo6is, [lepy). Jdeski 3 Hux cranu
MIPUYUHOIO0 MACITA0OHUX CIaNaxiB cCHOIpKkH cepen mozeit [12].

3a 2013 p. srigHo 3 manmMmu Poccenbpxo3Han3opy Oyio 3apeectpoBano 3 cnamaxu [13], y I'py3ii —
12 cnanaxiB Ta mo 1 cnanaxy y AsepOaiimkani, Kupruszcrani, Apmenii, Tamxukucrani. ¥ Adpuni ce-
pen Beaukoi poratoi Xymoou 3adikcoBano 40 cranaxis (3aXBopijio coTHi roi.) [14-15].

3a indopmariitnumu nanumMu MEB «IIpo 3axBoproBaHHs TBapHH y KpaiHax cBity y 2013 porri»
peecTpyBainy BHIIQAKH 3aXBOPIOBaHHS Ha cubipky y bewini (2 Bumanxu), AzepOarimkani (2), Bipme-
Hii (2), Kupruscrasi (2), Llserii (3), Jlecoto (3), Himewuwnni (2), Xopsartii (2), borcsasi (2), [onpmi (2),
Kazaxcrani (2), Cnosaxii (1), Itanii (3) Ta ga TatiBani (1), y I3paini (1 Bumamox) [16].

3a ingopmaniero MEB 3a 2014 p. y cBiti Oys0 3apeecTpoBaHO 15 BOTHHII 3aXBOPIOBaHb CUIIBCHKO-
rOCTIOIApChKUX TBapHH Ha cuOipKy: Kazaxcrani (1), [lomemi (1), Pymynii (1), Jlecoro (1), ['epmanii (1),
Xopgartii (1), borcrani (1), CmoBavgnsi (1) (1), ITamii (2) [17].

He craB BUKITIOUEHHSM I10/I0 BUHUKHEHHSI HOBHX crianaxiB cubipkm 1 2015 pik. 3apeectpoBano 17
BUTIAJKIB 3axBoproBaHHs y Kuprusii, Kanani [18], I3paini [16], Borcani (2) [16], Jlecoto (2), Make-
nowii (1), Cnosenii (1), Pocii [19] Ta iH. kpainax. 3rigHo 3 JiTepaTypHUMHU TaHUMH, Y Pocii mopigHo
BHSIBJISIIOTH BHIQIKH CHOIPKH cepell citbebkorocnomapchbkux TBapuH (100-300 rom.) Tta moxeit (1020
40J10BiK) [20], mpoTe 11e BUMa K1 CIOpaAuIHOTO Xapakrepy [21].

VY nepiogn i3 ciuns 1o BepecHs 2016 poky peecTpyBaiy BUIIaAKH 3axBoproBaHHs y boTcani (3.02),
Kupruscrani, Kazaxcrani (22.06; 1.07; 11.07; 8.08; 7.09) Ta Ykpaini (19.03), Pymynii (8.06), Itamii
(21.06; 07; 6.09, 16.09), IIBewii (18.07; 9.08; 9.09), Pocii (5.08), ®panuii (9.08; 6.09; 12.09).

IcHyroTH JiTEepaTypHi AaHi 100 BUHUKHEHHS i PO3BUTKY CHOIpKM Yy Pi3HI YacH Ha TEpHUTOpIii
VYkpaian. Bigmosigao no «Karamory cramionapHo-HEOIaronoaIyyHuX Ha CHOIPKY ITYHKTIiB HA TEPUTO-
pii Yxpaincekoi PCP 1920-1978 pp.» Oyno 3apeectpoBano 24502 cnanaxu B 9632 HacelIeHUX ITyHK-
Tax, a B Karano3i CaHiTapHO-emiieMionoriyHoi cnyx6ou Yipainn — 9108 HeOnaronoay4Hux MyHKTIB
[22]. JIume Ha TepuTopii 3amopizpkoi o0acTi 3apeecTpoBano 350 HaCENEHHUX MTyHKTIB, HA SIKUX Y Pi3-
Hi poku OyJI0 BUSBIICHO 3aXBOPIOBAHHS Ha CHOIpKy [23].

3a nannumu 3aBiptoxu [.A. Ta IHIIUX BUCHHX, €Mi300TUYHA CUTYyallis m0oA0 cHOipku B YKpaiHi Ta
IHIIKX KpaiHax CBITY HOCHUTH CKIIQJHA 1 HanpyxkeHa [24-25].

VY3araapHIOIYH Pe3yIbTaTH JOCIHIHKEHD JIITEPaTyPHUX NaHUX — CHOIpKa HE JIMIIE 3aXBOPIOBAHHS
MHUHYJIOT0, a i ChOrOZICHHS. Y PI3HOMaHITHUX KpaiHax, i3 MPOBEICHHAM aIeKBaTHUX MPO(ITaKTHIHUX
3ax0JliB, CUOiIpKa Ma€e CIOPaJUIHUN XapaKTep, MPOTe, K CBIIYATh JIaHi, e 3aXBOPIOBAHHS MOTpeOye
MTOTAJTBIIIOTO BUBYEHHS Ha PiBHI CBITY.

MeTa aocJiazkeHb — IPOBECTH aHAJII3 TAaHUX €Mi300THYHHUX CIIajlaXiB CHOIpKH Ha TepuTopii YKpa-
iau B mepion i3 1994 no xostHs 2016 pp.

Marepiau i MeToguka nociaizxensb. JocmimpkenHs Oyau IpoBeaeHi 3riAHO 3 JaHuME JlepxaBHO-
ro Komitery BeTepuHapHoi Menunuan YKpainu [26-31] Ha 6a3i bijgomepkiBCHKOro HaIliOHAIBHOTO
arpapHoro yHiBepcureTy kadenpu Mikpobioorii Ta Bipycoorii.

OcCHOBHi pe3yJbTaTH AOCTIZKeHHs. 3a pe3ylbTaTaMy CHCTEMaTU3alil Ta aHaJli3y JaHHWX IHOJ0
crajaxiB CHOIpKH Ha TepuTopii Ykpainu 3a 1994-2016 poku BCTaHOBICHO, IO THHAMIKA X KITBKOCTI
Mae CTabUTbHY TCHICHIIIIO 10 3HKEHHS, TOI K V 1HIIMX KpaiHax CBITY IOTO HE CIIOCTEPITAETHCS.

[IpoTsirom gocmigHOro Mepiofy HaMOINbIIy KidbKICTh BUIAIKIB 3aXBOPIOBAHHS TBapUH HA TEPH-
Topil Ykpainu Bigmidamm y 1994 pori (30), y HaCTyIIHI POKH CHOCTEPITAId MOCTYIIOBE 3HIKEHHS
(1995 p. — 24, 1996-20,1998 Ta 2000 pp. —mo 11, 2002 ta 2003 — 1o 4) (puc.1).

Crif BIAMITHTH, IO Ticas MiABULICHHS KUIBKOCTI XBOPUX TBAPHH CIOCTEPIraeThbCs pi3Ke 3HU-
xeHHs. Tak y 1994 p. peectpyBanu 218 roi. XBopux TBapuH, a y 1995 p. — 29 rom., i3 NOCTymoBUM
3HIDKEHHSAM KIJTBKOCTI TTPOTAToM 3-X pokiB. IlomiOHy ammiTyay crnoctepiramu i y 1999-2000 pp.
(y 1999 p. xinpKkicTh XBOpHX TBapuH csarana 123 rou. mo kpaini, a y 2000 p. — KinbKicTh 3HU3UIACH
1o 75 rom).
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30 - ~— KJIbKICTh cnajaxis 3a pik

Puc. 1. I'pagik kinbkocTi cnanaxis cudipku cepen TBapuH B Ykpaii 3 1994 1o sxoBTHs1 2016 pp.

Haii0inpury KimbKicTh XBOPUX TBapuH B YKpaiHi (puc. 2) peectpyBanu y 1994 p. (218 rox.), 1999
(123 ro.), y 2000 (75 roxn.) Ta 2001 pokax (70 rom.).
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Puc. 2. I'padik kinbkocTi XBOpuX TBapuH Ha cudipKky B Ykpaini 3 1994 no :xoBTHs 2016 pp.

Tax y 2001 pomui 6yno 3apeectpoBano 14 Bunankis cubipku (70 xBopux TBapuH). ¥ KuiBchkiit 00-
JIacTi 3apeecTpOBaHUX BUMAKIB cepel moaeit Oymno 7, 30kpema y c. Uepsone i JIozoBuit Sp Arotun-
cekoro paiony. Tomi sk y 2002 porii, cepen TBapuH, OyJio BHSABICHO 4 BHITaIKH, 30KpeMa OJIUH Y
c. Kpacue 3rypiscekoro paiiony [32]. [IpoTe, BpaxoBytoun HasBHICTH B oOmacti 485 cramioHapHO-
HeOnaromony4yHux i3 cuOipkd MyHKTIB Ta 583 xymoOomorwibHUKIB (y T.4. 439 — miroumx), i3 SKUX
3HaYHA YaCTHHA HE BiMMTOBIa€ BETEPHHAPHO-CAHITAPHUM BUMOTAM, HE BHKIIOYAETHCS 1 CHOTOIHI MO-
JKITUBICTH YCKJIAAHCHHS cuTyarii [32].

TenaeHuis moa0 3HWKEHHS KUTBKOCTI ClajlaXiB CIIOCTEPIraeThesl MapaielbHO 31 3MEHIICHHAM Ki-
JIKOCTI TTOT0JIiB’ I OCHOBHHUX BHUJIB TBapUH, CIPHUHHATIMBHX 10 CHOIpKH (puc. 3).
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Puc. 3. KinbkicTh moroJiiB’s TBapuH B rocnogapcTBax YKpaiHu, THC. TOJL.
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Tak, Hampukiam, 3a mannMu JlepskkomrioctaTy, B miepion i3 1980 mo 2010 pp. KUTBKICTh BETHKOT
poratoi xyno0u 3meHmmnacs i3 25552 no 4826,7 tuc. roiu., To6to Ha 81,1 %. Kinbkicte qpiGHOI pora-
To1 Xynoou 3menmmiaacs 3 9184,1 no 1832,5 tuc. rom., a ceuneit i3 20149,4 no 7576,6 THc. roJis,
samkeHHs ckiaanano 80 ta 62,4 %, BIAMIOBIIHO.

OTxe, HE 3BAKAOUN HA MPOBEJICHHS BETCPUHAPHO-CAHITAPHUX 3aXOJ[iB Ta BaKIMHAIIII TBAPUH BiJ
cuOipKH, OTpUMaHi JaHi BKa3yIOTh Ha HasIBHICTh 3aJIE)KHOCTI KUIBKOCTI CITajlaXiB I[bOTO 3aXBOPIOBAHHS
BiJ] KIJIBKOCTI TIOTOJIiB’ S TBAPHH, OCKUIbKK Ha YacTKy BPX mpumangae HaiOinpIIa KiNnbKiCTh CrIanaxis.

Cepen moaeit y 1995-1999 pp. ma cubipky 3axBopisnio 92 moguau [33]. 3HauHI MIHOMH 3aXBO-
proBaHHA crioctepirann y 1994 p. (28 xBopux), y 1997 p. y Honeuskiit o6nacri (c. IlpuBinbHe, BUHUK
criajax Ha TBapHMHHHUIBKiH depmi cepen BPX, TBapunau Oynu He BakKUMHOBaHi, y IbOMY BOTHHMIII 3a-
XBOpLI0 34 moauHu: centudHa Gopma, 3 JIOAMHU 3aruHyI0), y 1999 p. (14 BumanmkiB, OAMH 3 SKUX
0yB y XepcoHChKil 00acTi — 3aXBOPiSIO 53 KOPOBH 1 8 JFO/ICH) — KOHTAKTYBAJIO 31 30y THUKOM OJTH3b-
ko 1000 wosnogik), y 2001 p. (9 Bumaakis: 2 HaceleHUX mMyHKTax KuiBcbkoi 00s1acTi 3axBopiio 39 TBa-
puH i 8 mozaei — mkipHa gopma), y 2008 p. 91 Bumanok), 2012 (21 Bunanok). 3a nepion i3 1995 no
2012 pp. Ha Tepuropii Ykpainu Oyno 3apeecTpoBaHo 83 BUIAJKK 3aXBOPIOBaHb JItOJIEH, 13 HUX | BU-
nmanok y 2008 pormi (cepen TBapuH He peectpyBanu). Ciia BiI3HAYNTH BiACYTHICTH 3aXBOPIOBAHHS 3
2005 o 2007 Ta 3 2009 o 2011 poxu (npoTe, cepe TBAPUH PEECTPYBAIIN).

Haii6inpin HeOmaronoay4yHoro cutyaiis Oyna y 1997 porii, konu 3apeecTpyBaiu 38 BUIAIKIB Ta Y
1999 poui — 14 Bumagxkis. Y 2012 poui (03.05) Oyno 3apeectpoBano 1 BUMagoK y M. 3BEHUTOpoOIa
UYepkackkoi obmacti [26-31]. 3a garmmu MHC Ykpainwu, 11e Oynu Hacli Ky rpyOHX MOPYIICHb BETE-
PUHApPHO-CAHITAPHUX NPaBUJ yTPUMaHHs, 320010, peaizalii M ICHOI MPOoAyKIlii, 03 BiAMOBIAHOI ca-
HiTapHO-BETEpUHAPHOI eKcrepTusu [34].

Cepen TBapuH, 3 9aCOM, KUTbKICTh XBOPHX Ha CHOIPKY TIPOIOBXKYE 3MeHtryBatucs, 3 2008 mo 2009 pp.
B YKpaiHi XBOPHX TBAPUH HE BHSBIICHO.

VY 2011 poui Oyno 3apeecTpOBaHO BHIAIOK 3aXBOPIOBAHHS JIMIIE OHiel TBapuHH [2, 29]. YV 2012 p.
0yJ10 3apeecTpOBaHO JIMIIE 3 cranaxu CUOIpKU cepen TBapuH: y Uepkachkiii o0acti (2) Ta y 3amopi-
3pKiit (1) [35]. BomHo9ac, 3Ha4HO 3MEHIITIIIACS 3aXBOPIOBAHICTH 1 cepejl JIF0ICH.

Crig BiI3HAYMTH, 110 32 AAHUMH HaIuXx Jociimkens 3a 2013-2015 pp. cepen CiTbChKOrocnoiapchbKux
TBAapHH HE BHUSBIICHO KOJJHOTO TA0OPATOPHO-TIIITBEP/PKEHOTO BUIA/IKY 3aXBOPIOBAHHS Ha CUOIPKY.

Haiibinpima KUTBKICTh 3apeecTpoBaHUX BHIAAKIB Oyna y Bimawmpkii (18), Uepkacekiit (13), Xmemns-
wunpKii (13), Jlyrancekiii (13), Xapkieebkiit (12), BonmmHcbkiii (12) Ta Omechkiii (12 BumakiB) oomacTsx.

Buponorx gocmigaux pokiB (21 p.) 30BCiM He peecTpyBaliv 3aXBOpIoBaHHS ¥ JKHUTOMUPCHKIA 00-
nacTti. BogHouac 3apeectpyBanu 1 BUMaaoK i3 3aXBoproBaHHsIM 1 TBapuHu y TepHOMIILCHKIN 00JIaCTI.

Haii6inbiry KinbKicTh XBOpUX TBapHH (pHC. 4) 3a pik cioctepirany y Bomuncekiit (125 rom., 1994 p.),
Jlyraucekiit (58 rom., 1994 p.), Xepcouchkiit (99 rom., 1999 p.), Onecekiit (48 roim., 2000 p.), KuiBcbkii
obmactsx (41 rom., 2001 p.).

KiJIBKICTH XBOPHUX TBApHUH (IroJ1.)

M1 AP Kpum (7)
m 2 BiHHMUbKa (18)
2 M 3 BonuHcbKa (134)
W4 AHinponeTpoBCbKa
8|7 18 m 5 JoHeubKa (15)
M 6 }Kutomupcbka (0)
M 7 3akapnaubKa (2)
m 8 3anopi3sbkKa (23)
M 9 IBaHO-PpaHKiBCbKa
10 KuiscbKa (52)
m 11 KipoBorpaacbkKa (¢
M 12 JlyraHcbKa (69)
M 13 J/ibBiBCcbKa (5)
™ 14 MukonaiscbKa (7)
15 OpecbKa (73)

1 2‘ 16 MNonTtascbKa (6)
m 17 PiBHeHcbKa (6)
7/ 18 CymcbKa (7)
6 19 TepHoninbcbKa (1)
6 73 20 XapkiBcbka (22)
21 XepcoHcbKa (75)

8 22 XmenbHuubKa (41

41

75

Puc. 4. lani mono 3axBoproBaHHs Ha cMOipKY B pi3HUX 00J1acTsX YKpainu,
3 1994 no xoBTHS 2016 pp. (KUTBKICTH XBOPUX TBapHH).
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Haiib6inpIny KinbKiCTh XBOPHX TBAapHH 3a HociigHuii nepion i3 1994 mo 2015 pp. (puc. 3) cmocre-
piramu y Bomuncekiit (134 romn.), Xepcorcebkiit (75 roin.), Onecebkiit (73 roun.), JIyrancekiii (69 roi.),
Kuiscebkiii (52 ros.) odnacTsax.

Hari0inpiimii BiICOTOK KIIBKOCTI XBOPOI'O MOTOIB’ S TBAPUH Ha CHOIPKY BiJ 3arajibHOT KiIBKOCTI
xBopux (633 rom. 3a 21 pik 1 10 mic.) B Ykpaini npunanae 3 1994 no 2016 pp. Ha Bonmunceky (134
ron.) — 21,17 %, Oneceky (73 ron.) — 11,53, Xepconceky (75 ron.) — 11,85, Jlyranceky (69 romn.) —
10,9, KuiBcbky (52 roi.) odnacti — 8,21 %.

VY BiICOTKOBOMY CIiBBITHOIICHHI HAWBUIIMK piB€Hb KUTHKOCTI BHITAIKIB 3aXBOPIOBAHHS Ha CHOIp-
Ky cepen TBapuH (puc. 5) OyB y Binnuupkiii (10,28 %), Yepkacekiii (8), Jlyrancekiit (7,43), Xmenb-
HunbKi# (7,43), BonmuHcbkii (6,9), Onecwkiii (6,86) Ta XapkiBebKil (6,86 %) obmacTsX.
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Puc. 5. BincoTox BUNAJAKIB 3aXBOPIOBAHHS TBAPHH 10 00/1acTAX YKpaiHU Bij 3arainbHol
KiabKocTi BUnaakiB 3a 21 pik, %.

OcranHill BUNAJ0K 3aXBOPIOBAaHHS TBapWH Ha CHOIpKy Oyio 3apeectpoaHo 19.03.2016 poky, y
M’sici 3a0UTOi CBUHOMATKH, SIKYy YTPHUMYyBaJM y TincoOHoMy rocmomapcTsi M. UyryiB UyryiBcbkoro
paiiony XapkiBcbkoi oOmacti. @axiBusgMU BETCPUHAPHOI CIIY>KOM BHIYYECHO Ta YTHIII30BaHO 3AIUIIKH
M’sica Ta cajla XBopoi TBapuHH. 3a 17 ocobamu, sSKi KOHTAKTYBaJId Ta BKUBAJIN HESKICHY HPOAYKIIIIO
OyJI0O BCTAaHOBJIGHO MEIWYHE criocTepekeHHs . O3HaK 3aXBOPIOBAHHS y HUX HeE BUsBIEHO. [lomepenHi
BUMAJIKM 3aXBOPIOBAHHS Ha Wil TepUTOpii Oynu 3apeecTpoBaHi B ¢. MacnanoBo UyryiBCbKOro paifoHy
y 1998 pori.

Takum guHOM, 13 1994 10 KOBTHS 2016 pp. KITBKICTh BUMIAIKIB 3aXBOPIOBAHHS Ta KiTBKICTH XBO-
pHUX TBapHH Ha CUOIpKYy Ha TepUTOpii YKpaiHH 3MEHIIYEThCA, MPOTE 3arpo3a crajiaxy CuOipKu 3aiu-
LIAETHCA Y 3B S3KY 3 BEJIMKOIO KUIBKICTIO XyI0OOMOTHIBHHKIB, HEHAJISKHOTO X YTPUMaHHS Ta CIO-
co0OM iCHyBaHHS 30yJHHMKA B HABKOJIMIIIHBOMY cepenoBHiii. Bripoaosik 21 poky HalBHIIUI BiZICOTOK
XBOpHX TBapHH Biamivanu y Bonuucekiit (21,17 %), a HalimeHmuii — y Teproninscbkiit (0,16 %), Bia-
CyTHICTb — y JKHTOMUPCEKIH 001acTsIX.

Y Harmi# KpaiHi KOHTPOJb €Mi300THYHOTO MPOIIeCy MO0 3aXBOPIOBAHHS Ha CHOIPKY ITPOBOIUTHCS
MIUISIXOM aKTHUBHOI IMYHI3aIlii COpUHHSTINBOTO TIOTOJIIB S, TIPOTE CTAJIaXM IHOTO 3aXBOPIOBAHHS TIOC-
TIHHO CIIOCTEPIraloThCs B TOMY YH iHIIOMY PErioHi.

BucHoBkH. 3a pe3yibTaTaMy JOCIIKEHD, KUTBKICTh BUITAKIB ClIajaXiB CHOIPKH 3a OCTaHHI POKH
Ha TepUTOpii YKpaiHu 3HU3MJIACS, IPOTE 1€ HE € O3HAKOI 3MEHIICHHS iX y MaiOyTHhoMy. EmizooTu-
YHi JaHl BUMAAKiB CHOIpKH B pi3HMX 00JacTsAX YKpaiHu AaloTh MOXIUBICTD MPOTHO3YBATH MOXKJIIH-
BiCTh BUHUKHEHHSI HOBUX CIaJlaXiB Ha IIUX TEPUTOPISAX Ta BU3HAYATH PAOHHM 3 MiABHIICHUM PU3UKOM.
Crig BBaxkaTH HEOE3MEYHUMU 11010 MAMOYTHIX cranaxiB cuOipku Hacammepen Binaunbky, Uepkach-
Ky, XMeNbHUIBKY, Onecbky, XapkiBcbKy Ta KuiBcbKy 00acTi.

VY mepcnekTuBi MOAANbIINX JOCHIKEHb IUIAHYETHCS BUBUCHHS €IMI300THYHUX JAaHUX CralaxiB
CUOIpKU Ha TepHUTOPii YKpaiHu Ta IHIINUX KpaiH.
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AHaJIN3 TaHHBIX MH300THYECKHUX BCNBIIEK CHOMPCKOI A3BBI HA TeppHTOpPHN YKpauHbl (mepuoa 1994-2016 rr.)

H. A. Py6aenxo, B. I'. CkpunHuk

IIpuBenens! pe3ynbTaThl UCCIIEAOBAHUI 10 KOJIMYECTBY CIIy4aeB BCIBIMIEK CHOMPCKOIT s3BBI ¢ 1994 mo okTs0ps 2016.
YcTaHOBIIEHO, YTO B TOT IIEPUOJ KOJIMUYECTBO CIIydaeB 3a00JICBAHUS M KOJIMYECTBO OOJIBHBIX CHOMPCKOM S3BOH JKMBOTHBIX
Ha TeppUTOpur YKpauHbl yMeHbIIaeTcsi. OIHAKO yrpo3a BCMBILIIEK OCTAETCSA B CBA3U C OOJBIIMM KOJIHYECTBOM CKOTOMOTH-
JBHUKOB M HEHAUISKAIIETO UX cojepkaHus. B Tedenue 21 roga camplif BBICOKHI MPOLEHT OONBHBIX )KUBOTHBIX OTMEYAIU B
Boneiuckoit (21,17 %), a Haumensuii — B Teprononsckoit (0,16 %), orcyrcrBue — B XKuromupcekoit obmactsax. Cnenyer
CUNTATh HEONArONMPUATHBIMA OTHOCHTENBHO OYAYIIMX BCIBIIIEK, Mpexae Bcero Bunnuikyto, Uepkacckyto, XMeNbHUIKYIO,
XappkoBckyto, Onecckyto u Kueckyro o6iacTu. OHM300THIECKHE JaHHBIE CIydaeB CHOMPCKOH s3BBI B PA3INYHBIX oOac-
TSIX YKpauHBI JAI0T BO3MOKHOCTB IIPOrHO3UPOBATH BO3MOKHOCTh BOSHHKHOBEHNSI HOBBIX BCIIBIIIEK Ha JAaHHBIX TEPPUTOPH-
SIX ¥ OTIPEENATH PaliOHbI C MTOBBIIICHHBIM PUCKOM.

KuioueBsbie c10Ba: cuOnpckast s138a, SMM300THYECKast CUTYALWS, PAacIPOCTPpaHEHHE, BCIIBIIIKH, aHATIN3, XXUBOTHBIC, PUCK.

Data analysis epizootic outbreaks of anthrax in Ukraine (1994-2016)

1. Rublenko, V. Skripnik

Anthrax is a zoonotic disease, which continues to register in traditionally endemic regions. This indicates a constant
threat of this disease. Anthrax Outbreaks observed in many countries of Europe, Asia and other regions of the globe. Thus, it
must be noted about the need to monitor the spread of outbreaks, with the purpose of forecasting of epizootic situation, pre-
vent the emergence and spread of anthrax.

It should be noted that after the increase of the number of sick animals observed a sharp decline. A similar amplitude ob-
served in 1999-2000 (in 1999, the number of sick animals reached 123 around the country, and in 2000 the number of
dropped to 75).

In 2001, there were 14 cases of anthrax in Kyiv region reported cases among men was 7, particularly in Chervone village
and the Lozoviy Yar of Yagotyn district. As in 2002, among the animals, has been found 4 cases, including one in the village
of Krasne Zgurivs District. However, given the presence in the area of 485 permanently-dysfunctional on anthrax points and
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583 disposal (including 439 — current), of which a large part does not meet veterinary-sanitary requirements, not excluded,
and by this time the possibility of complications of the situation.

Over time, the number of patients on anthrax animals keeps decreasing and from 2008 to 2009 in Ukraine sick animals
were notfound. In 2011, was registered only one case of animal diseases. In 2012, there were only 3 anthrax outbreaks among
animals: in Cherkassy Region (2) and Zaporozhe (1).

During the research (21 years) diseases are not registered in Zhitomir region. At the same time registered 1 case of dis-
ease of 1 animal in the Ternopol region.

The largest number of sick animals per year observed in Volyn (125 animals, 1994), Luhansk (58 animals, 1994), Kher-
son (99 animals, 1999), Odessa (48 animals, 2000), Kyiv (41 animals, 2001).

The largest percentage of the number of sick livestock anthrax animal from the total number of patients (633 animals for
21 years and 3 months) in Ukraine comes from 1994 till 2016 to the Volyn (animals 134) — 21.17 %, Odessa (animals 73) —
11.53, Kherson (75 animals) — 11.85, Luhansk (69 animals) — 10.9, Kyiv (52 animals) area — 8.21 %.

As a percentage ratio of the highest level of the number of cases of anthrax among animals was in Vinnitsa (10.28 %),
Cherkassy (8), Luhansk (7.43) Khmelnitsky (7.43), Volyn (6.9), Odessa 96.86) and Kharkov (6.86 %) areas.

The last case of the anthrax disease in animal was registered 19.03.2016 year in meat sows, which held in a subsidiary
farm village Chuguev Cuguev district of Kharkov region. The experts of the veterinary service removed remains of meat and
fat of a sick animal. 17 persons who contacted and used products were found to medical surveillance. Signs of disease are not
found in them. Previous cases of this territory have been registered in the village of Maspanovo Cuguevskov area in 1998.

Thus, from 1994 to October 2016, the number of cases and the number of sick animals and anthrax, but the threat of an
outbreak of anthrax remains in touch with lots of disposal of animals and improper their content. During 21 years with the
highest percentage of sick animals observed in Volyn (21.17 %) and, as the smallest — in Ternopol (0.16 %), lack of — in vol-
unteering. In our country, epizootic control process for disease anthrax held by immunization of livestock, but this disease is
constantly reminding them in the region.

According to the research, the number of cases of outbreaks of anthrax in recent years, in Ukraine has decreased, but this
is not a sign of decreasing in the future. Epizootic situation of these anthrax cases in different regions of Ukraine make it
possible to predict the possibility of new outbreaks in the territories and to identify areas of high risk. Should be considered
candidates for future outbreaks primarily is Vinnitsa, Cherkassy, Khmelnitsky, Odessa, Kharkov and Kiev region.

In our country control of epizootic disease process on anthrax is made by active immunization of susceptible livestock,
but outbreaks of the disease occur regularly in a particular region.

According to the research, the number of outbreaks of anthrax in recent years in Ukraine has decreased, but this is not a
reduction in the future. Epizootic data anthrax cases in different regions of Ukraine make it possible to predict the possibility
of new outbreaks in these areas and identify areas at risk. It should be considered unsafe for future outbreaks of anthrax first
Vinnytsia, Cherkasy, Khmelnitsky, Odessa, Kharkiv and Kyiv region.

In the future, further research is planned to study these epizootic outbreaks of anthrax in Ukraine and other countries.

Key words: anthrax, epizootic situation, distribution, flashes, analysis, animals, risk.
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BUSBJIEHHSA TA AHAJII3 IIOINUPEHHS I'EHIB IIOMIPHUX
BAKTEPIO®ATI'IB Y HITAMAX SALMONELLA ENTERICA

HaBezeHo naHi 1110710 BUSIBIICHHS TeHIB MOMipHUX GakTepiodariB y monboBHX wrtaMiB Salmonella enterica, mo Oyin Bu-
nineni npotsirom 2014-2016 pokiB y MPOMHCIOBHX MTaXxOroCIOJapCTBaX Ha TepUTOpii YKpaiHu. A Takoxk y My3eiHUX IuTa-
MiB Salmonella enterica 3 xonexuii HanionaasHOTO IEHTpy mTaMiB MikpooprasizMmiB ([lep>kaBHuil HayKOBO-KOHTPOJIBHUIT
IHCTHTYT GloTexHOJOrI] 1 mTaMiB MikpoopraHi3mis). 1 mocmipkeHHs Oyiio oOpaHo 3 TeHH, IO0 KOAYIOTh (haKTOpPH HaTo-
TeHHOCTI CaJIbMOHEJI Ta TIOXOJATH BiJ MOMipHUX Oakrepiodaris 3 poauH Siphoviridae Ta Myoviridae. Byno BcTaHOBIIEHO, IO
reH gipA HasBHHH y 11 % ycix mocmimkyBanux mramis; sodC1l —y 25 %. I'en sopE 6yno BusBnerno y 70,5 % mramis. Ta-
KOJX BCTAaHOBJICHO, II[0 Cepe OJILOBUX IITaMiB JIaHi T€HU 3yCTPIiYaloThCs JacTile.

Kurouogi ciioBa: canemonena, reuu, 6axrepiodaru, pakropy MaTOreHHOCTI, ITaMHU, MTaXu.

ITocTanoBka npoﬁneMn. H_[OpOKy BaXBopIOBaHiCTI: Ha CAJIbMOHCJIBO3 3pOCTa€, 10 MPU3BOAUTH
J0 3HaA4YHUX 30UTKIB Y arponpoMHcCIIOBUX IOCIiogapCTBax. HepeBamHo ¢ CTOCYETHCA HTaXiBHI/II_ITBa,

© Py6aenxo H. M., llepsioin O. M., Tostoko A. M., Minuyk H. I, 2016.
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OCKIJIBKM OCHOBHHM JDKEPEIIOM 1H(EKIIT € Kypsde M’ sCo, Ul Ta S€YHI MPOAYKTH, BHACIIIOK YOr0
YacTilIaloTh BUMAAKH XapYOBUX TOKCHUKOIH(EKLIH y MoAei, Mo CHOXKHUBAIOTh Taki MpoaykTH [1, 2].
Ha ¢oni 306inbIeHHs 00CSTIB CIIOKUBAHHS MPOAYKIIIT NTaXiBHULITBA [IOCTAE IMMUTAHHS HOIIYKY IUIAXiB
e(DEeKTUBHOTO KOHTPOJIIO €Ii300TOJIOTIYHOT CUTYaIil MO0 CalbMOHENh03y. KitacnaauM MeToaoM Jia-
THOCTHKH CaJlbMOHENbO3Y € BHCIB MAaTOJOTIYHOTO MaTepiany Ha MOKMBHI CEPEOBHUINA 3 MOJATBIINM
BUAUICHHAM YUCTOI KyJIbTYpHU 30yIHUKA Ta CEPOJIOTIYHMM THUITyBaHHAIM [3]. OmHAK 3 METOIO MPUCKO-
pEHHS OTPUMAaHHS Pe3yJbTaTiB Ta MiHIMI3allli BUTPAT HA JOCTIIKCHHS Jeall JacTille 3aCTOCOBYIOTh
MOJIEKYJIIpHO-0i0I0Ti9HI MeToan. OTHNM 13 TaKUX € TOJIiMepa3Ha JIAHIFOTOBa peakilis. Metoj € 1o-
CUTH YYTJUBHM Ta JO3BOJISIE BUSBUTH 30YyJHUK 32 3HAYHO KOPOTIIMH TEPMiH, HIX 13 3aCTOCYBaHHSIM
TPagUIIIHUX METOIB JIarHOCTHKH [4].

Takosx mojIiMepasHa JIaHIIOrOBa Peakiiisi 3aCTOCOBYEThCS s qud)epeHIiiallii Ta BUBYCHHS MOJie-
KYJISIPHUX OCHOB MATOr€HE3y LUIIXOM JOCHIIPKEHHIM T'eHiB, sIKi KOXYIOTh (pakTopu matoreHHocTi. Le
Jla€ MOXJIMBICTh TPOAHAJII3yBaTH 3B’ 30K MiXK KIIHIYHOK KapTHUHOI Ta TCHETUYHUMU JIETSpPMiHAHTA-
MU (HaKTOPIB IATOI'CHHOCTI Y callbMOHEIN. 10 TOTO % Pi3HMIIS Y KOMOIHAIlT T'eHiB MOKEe BKa3yBaTH Ha
pi3Hi nomysnii 30yAHMKa, M0 TUPKYIIOIOTH HA OAHIN TepuTOopii.

AHaJ3 OCTaAHHIX T0CTITKeHb i myoJikanii. DakTopamMy IATOTEHHOCTI y CaJIbMOHEIN € OUTKHU, TOKCH-
HH, ()epMEHTH Ta IHIII Crielu(iYHI PEUOBUHH, 10 3a0€3MeUyI0Th KOJIOHI3AIIi0, a/Ire3ito, iHBa3iio Ta MeXa-
Hi3MH TIPOTHIIT (paroruro3y B KIITHHAX Xa3sgina [5]. ['eHu, mo X KOIyIoTh JIOKATi3yIOTECS Ha XPOMOCO-
Max abo Ha BENMKHX IUIa3Mifax. Sk IpaBuiio, TeH! BIpyJICHTHOCTI B3aEMOAIIOTH MK COOOIO 1 MaloTh B3a-
€MHY PETyJIAMito. AJie, SIK BiIOMO, TEHOM OakTepiil € AyKe MIHJIMBHM, TOMY CATbMOHEITH MOXYTh SIK Ha-
OyBaTH HOBI T€HH BIpYJICHTHOCTI, TaK i BTpadatH ix [6]. Lle, BimmoBigHO, MOXKe OyTH MPHUUWHOIO 3HIKCHHS
MAaTOr€HHOCTi, a00 HABMAKH — MPU3BOAXTH JI0 TIOSBU HOBUX BUCOKOTIATOT€HHUX MTOITYJIALIIMN.

HalytTs reniB BipyJaeHTHOCTI MOke OyTH CIIPUYMHEHO MOCTIHHOIO LUPKYIALi€E0 OakTepiil y Ha-
BKOJIMITHEOMY CEpEelOBHUIIl. B 1bOMy BHUNAIKy MO3aXpOMOCOMHI CIIaJKOBI €EMEHTH MEepeaaroThCs
HUISIXOM TaK 3BaHOTO T'OPU3OHTANIBHOTO HepeHocy rediB. Llle ogHuM mxeperaoM OTpUMAaHHS HOBHX
TeHiB, a OT)Ke, 1 HOBUX BJIaCTHBOCTEH € iH(piKyBaHHS OakTepiodaramu.

BbakTepiodaru — 11e BipycH MIKpOOPraHi3MiB, K1 iCHYIOTh Y JBOX OCHOBHUX (DOpMax: JIITHYHI Ta
moMipHi. [IpuHIMIIOBa PI3HUIT MiXK HAUMH TIOJISITAE Y TOMY, IO TIOMIipHI ¢arw 37aTHi, 3aJICKHO Bifl
YMOB, JIi3yBaTH OakTepito abo x BOyJOByBaTHCs B i reHOM 1 3MiHIOBATH 1i ()EHOTUIIOBI BIACTHBOCTI [7].
Haifgacrimuit pesynpTar iHpiKyBaHHS OakTepiii MOMipHUMH (aramMu — BHECCHHsI B T€HOM OakTtepii
TeHiB, IO MOCIIIIOIOTH 1HBA3WBHI Ta MATOTEHHI BJIACTUBOCTI. THITOBUM MPHUKIAIOM ITHOTO € 1H(DIKY-
BaHHs canbMoHeN npogarom sopE@. Sk BigoMo KIIOYOBUM IS iHBa3ii Ta BHXKUBAHHS AJIS1 CaJlbMOHET
BCEpEAMHI KIITUH € OakTepianbHa cucteMa cekpeuii OinkiB 3 tumy T3SS1[8]. Bona daxtnuHo € Me-
XaHI3MOM I TpaHCTIOKaIli O1TKOBHX (paKkTOpiB MAaTOTEHHOCTI 13 OaKTepialbHOI IUTOIIA3MHA Y ITUTO-
T1a3My KJIITHHH Xa3siiHa i ckianaeTnes i3 He MeHme Hik 20 OinkiB [8]. ['en sopE, sxuit BXonuTs 10
T3SS1 i mxepenom sikoro € npodar sopE¢ (Hanexuts 10 pogunn Myoviridae), koxye ogHOMMEHHHUN
01J10K, SIKUI B3aEMOJII€ 3 AKTHHOBUM ITUTOCKEIIETOM, CIPHINHSIIOUN HOTO IMepeOya0By. 3a BTPATH IhO-
r'0 reHa CAIbMOHETH MOXKYTh 3HAYHOO MipOIO 3MEHIITYBAaTH CBOIO iHBa3UBHICTH [9].

Cepen nomipHuXx ari, y caibMOHEIN YacTo 3ycTpidaroTecs npodaru poaunu Siphoviridae (Gifsy-1,
Gifsy-2). Obuzaga daru 3qaTHi 10 iHAYKLIT 32 1ii Y @-sunpominioBanns Ta Mitominuny C [10]. Gifsy-
1 BHOCHTH [10 TeHOMY OakTepii MOTEHIiIHI TeH! BipyJIEHTHOCTI, OCHOBHHMM 3 KHX € gipA. Excrpecis
[BOTO T€HA BIUIMBAE HA KOJIOHI3ALiI0 TOHKOTO KHIIEYHUKY CAIbMOHENIAaMH, a WOro JelNelisl MpU3BO-
JUTD /10 3HAYHOI BTPATH BipyleHTHOCTI Oakrepii [9]. Takuii 3HaYHMI BIJIMB Ha BIPYJIEHTHICTh MOsIC-
HIOETHCSI THM, IO 3a eKcrpecii gipA 6akTepii MaloTh 3MaTHICTH nepcuctyBaTh y IlefiepoBux Omsmkax
[11, 12]. TloxiOHMiA BIJIMB Ha BipyJIEHTHICTh OakTepiii Mae mpodar Gifsy-2, skuil € HOcieM TeHa
sodC1. OcTaHHi{, BUKIMKAIOYH CHHTE3 CYNEPOKCHIAINUCMYTa3, € (pakKTOpOM MaTOreHHOCTI Ta MiIBU-
IIy€ BipyJCHTHICTh IMTaMiB y IT’ ATh pa3is [13].

Kpim Toro, Mixk muMu 1BoMa OakTepiodaraMu BCTAHOBIICHA YiTKa B3a€MO3aJIC)KHICTh: 32 HassBHOC-
Ti y TeHoMi canbMoHenu npodara Gifsy 2, BB Gifsy-1 He BusBnseTscs. OQHAK OCTaHHIN 31aTeH
MiICUITIOBATH MATOreHHICTh OakTepiit 3a BiacyTHOCcTI npodara Gifsy-2, ane 3a ymosu, mo reH sodCl
IHTETpOBaHMUM y XpoMocomy [14].

3 ornsay Ha HaBe/ACHI BUILE JaHi, TeHH NOMipHUX (pariB 34aTHI BIUNTMBATH Ha BipyJICHTHICTh Callb-
MoHen. ToMy mocTiIKeHHS iX HOMMPEHHs cepell MTaMiB, 10 HUPKYIIOIOTh y MTaX0rocrnoJapcTBax €
BOKJIUBUM TS TIONIYKY IIUIAXiB KOHTPOJTIO 32 €Mi300TOJIOTIYHOIO CUTYAITIET0 13 CaTbMOHEHO03Y.
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Meta nociixKeHHs1 — BUSBUTH TeHHU MoMipHHX OaktepiodariB (sopE, sodCl, gipA) y noinboBux
Ta My3eiiHUX mTamax Oakrtepii poay Salmonella.

Marepiaj i MeToauka gociaixkeHns. /s gociimkenas 0yino Bukopuctano 30 MOILOBUX IITAa-
MiB OakTtepii poxy Salmonella, o BUIIICHO B KUTLKOX IMPOMIUCIIOBUX MTaXOTOCIOIAPCTBAX, & TAKOXK
14 mramiB 3 konekuii HamionansHoro neHTpy mramiB Mikpoopranizmis (HLIIIM) [lep:xaBHOTO Hay-
KOBO-KOHTPOJIBHOTO 1HCTUTYTY OioTexHoorii i mramiB Mikpoopranizmis (JHKIBIIIM) — Salmonella
Abortusovis 372, Salmonella Adabraka 1, Salmonella Choleraesuis 370, Salmonella Choleraesuis 9,
Salmonella Choleraesuis TC-177, Salmonella Gallinarum Pullorum K, Salmonella Gallinarum
Pullorum 941, Salmonella Gallinarum Pullorum Ilereamacbkuii, Salmonella Gallinarum Pullorum
CraBpomnonbceknid, Salmonella Typhimurium 371, Salmonella Typhimurium 141, Salmonella
Typhimuruim 144, Salmonella Typhimurium 3, Salmonella Dublin 373.

Jlio¢inbpHO BHCYIIEHI IITaMH, a TAKOX Ti, IO 30epiraiucs y HamiBpiAKOMY arapi KyJ1bTUBYBaIH y
M’sICO-TIENTOHHOMY OyibiioHI 3a Temnepatypu 37 °C Bopomosxk 24 romus. Ilicns mporo KyabTypu
MepeciBalii Ha YaIllkd i3 TBEpAuUM celeKTuBHUM cepenoBuiieM XLD (Xylose Lysine Desoxycholate,
Himedia, Iumis).

UYepes 24 rogunu Bigdupamm 1-2 kononii 3 TBepaoro cepeposua i Buainsim JHK 3a qomomororo
koMmepitiinoro Habopy «JIHK-cop6-B» (Ammmmcenc, Pocis). [TomiMepa3Hy JTaHIIOTOBY PEakIlifo MMpo-
BoWIIH Ha TepMonmkiepax «Tepmuk» (JJHK-Ttexnomnoris, Pocis) ta «T1» (Biometra, Himeuunna).

Peakuiro mpoBouu B 06’emi 0,025 cM’. 3 MeToro MiHiMi3amii yrBopeHHs HecnenudidHux guMe-
piB mpaiiMep-MaTpHuLs 1 ix amInTidikarlii, 0yB BUKOPHCTAHHI METOJ MIPUTOTYBaHHS PeaKIiiHOT CyMili
3 (i3ugHNM po3aiieHHIM KoMmoHeHTiB [1JIP. Anami3 npomykTiB aMIntidikallii MpoOBOHIN MIITXOM
posninenns ¢pparmentiB JHK B 1,5 % remni araposu (Sigma, CILIA), ananiz cmyr JJHK Ha oTpumaniii
enekTpodoperpami Ta iX peecTpariro BUKOHYBanu 3a gonomoroio “Molecular Image GelDoc XR+”
(BioRad, CIIA). Ipaitmepu myrst IIJIP 6ynu cuatezoBani B HBO , JIMTEX™ (Pocis) (Tabu. 1).

Tabmuns 1 — [paiimepn, BUKOpUCTaHi y JocTHiTKeHH]

ITocmiA0BHICTD OJIrOHYKJIEOTHIHOIO IpaiiMe] Po3mi arMeHTa
Ten (5’Z>3’) pAERY mﬂlc(b I()H.H.) ABTOp
. ACGACTGAGCAGCGTGAGTTG
gipA GAAATGGTGACGGTAGAC 422 [15]
SopE ACACACTTTCACCGAGGAAGCG 308 [16]
GGATGCCTTCTGATGTTGACTGG
CGGGCAGTGTTGACAAAT
sodCl AAAGTGTTGGAATTGTGGAGTC 424 [15]
95°C30c¢c 94 °C, 60 ¢ 95-30c¢
Tepmonpodins TTJIP 85°C30c 55°C,60c 58-30c¢
72°C30¢ 72 °C, 60 ¢ 72-30¢

OcHoBHi pe3yibTaTH AOCTIIKeHHsI. 32 pe3yabTaTaMy JIOCIiHKeHb Oyio iAeHTU]IKOBaHO T'eHH To-
MipHHX Gakrepiodaris (sopE, sodCl, gipA) sk cepen MOILOBUX, TaK 1 CEpea My3eiHHX IITaMiB.

Hacammiepen yci pocmimkyBaHi KyJIbTypd OYJO MpOaHaNi30BaHO 13 3arajJbHOPONOBHMH Ipaiime-
paMH 1010 BiANOBIAHOCTI TEHETUYHOTO MaTepiany calbMOHEN Y MOoMiMepa3Hiil TaHIIOTOBIN peaxiii.

Ha nepiromy ertari g0CIipKeHb BUSIBIISUIA HAsIBHICTh MPOQaroBoro reHa gipA (34aTHICTh Mepcuc-
tyBatu y llefiepoBux Omstmkax). Cepen mociimkeHux mramiB (n = 14) 28,5 % Oynu MO3UTUBHUMMU:
S. Abortusovis 372, S. Choleraesuis 370, S. Dublin 373, S. Gallinarum Pullorum K. Pe3ynsratu enek-
Tpodopely B arapo3HOMy Telli IPEICTaBICHO Ha pUCYHKY 1. 3a MOCTIIKEHHS TOJHOBUX INTaMIB
(n = 30) mo3uTHBHUM BHSBHBCS Juie oauH — S. Typhimurium 061PN.

I'en sopE, sxuii kogye cuHTE3 eeKTopHOro OiIKa, 1o Oepe y4acTb B iHBasii, OyB ineHTH(IKOBaHUHA y
5 myseitaux 1mramiB: S. Dublin 373, S. Gallinarum Pullorum 941, S. Gallinarum Pullorum K, S. Gallinar-
um Pullorum ITereniacekmid, S. Gallinarum Pullorum CraBpormonschkuii (puc. 2). Cepen MoiIbOBUX IITA-
MiB 26 OyiM MO3UTHBHUMH IOAO HasBHOCTI reHa sopE. HeratuBuumu x BusiBuimcs 4: S. Typhimurium
061PN, S. Infantis PN ta 2 HetunoBanux mramu (S. enterica VM3, S. enterica PgA 1).

lomo mommpenocti rera sodC1 (cuate3 Cu, Zn-cynmepoKCHIIUCMYTa3) Cepell AOCTiIKyBaHUX
IITaMiB CIIocTepiraigachk noaioHa kaptuHa. [lo3uTuBHUMEU Oyim 5 My3eiHux mramis: S. Dublin 373,
S. Gallinarum Pullorum 941, S. Gallinarum Pullorum K, S. Gallinarum Pullorum Ilerenincekuii, S.
Gallinarum Pullorum CraBpononscekuii (puc. 3). [TonsoBux mramiB — 17 MO3UTHBHUX.
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Puc. 1. Enexktpodoperpama npoayxris ILVIP B 1,5 % arapo3nomy reui 3 npaiimepamu
gipA: 1 — mapkep «O’GeneRuler 100 bp plus» (Thermo Scientific); 2 — S. Abortusovis 372; 3 — S. Adabraka 1;
4 — S. Choleraesuis 9; 5 — S. Choleraesuis 370; 6 — S. Choleraesuis TC — 177, 7 — S. Dublin 373; 8 — S. Gallinarum
Pullorum 941; 9 — S. Gallinarum Pullorum K; 10 — S. Gallinarum Pullorum Iletemincekuii; 11 — S. Gallinarum Pullorum
CraBpononbschkuii; 12 — S. Typhimurium 3; 13 — S. Typhimurium 141; 14 — S. Typhimurium 144; 15 — S. Typhimurium 371.
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Puc. 2. Enexrpodoperpama npoaykris IIJIP B 1,5 % araposnomy reai 3 npaiimepamu sopE: 1. — mapkep «O’GeneRuler
100 bp plus» (Thermo Scientific); 2 — S. Abourtusovis 372; 3 — S. Adabraka 1; 4 — S. Choleraesuis 9; 5 — S. Choleraesuis 370;
6 — S. Choleraesuis TC — 177, 7 — S. Dublin 373; 8 — S. Gallinarum Pullorum 941; 9 — S. Gallinarum Pullorum K;
10 - S. Gallinarum Pullorum ITerenincekuit; 11 — S. Gallinarum Pullorum CraBpononscekuif; 12 — S. Typhimurium 3;
13 - S. Typhimurium 141; 14 — S. Typhimurium 144; 15 — S. Typhimurium 371.
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Puc. 3. Eanexrpodoperpama npoaykris IIVIP B 1,5 % araposnomy reai 3 npaiimepamu sodC1: 1 — mapkep
«O’GeneRuler 100 bp plus» (Thermo Scientific); 2 — S. Abourtusovis 372; 3 — S. Adabraka 1; 4 — S. Choleraesuis 9;
5 —S. Choleraesuis 370; 6 — S. Choleraesuis TC — 177, 7 — S. Dublin 373; 8 — S. Gallinarum Pullorum 941; 9 — S. Gallinarum
Pullorum K; 10 - S. Gallinarum Pullorum Ileremincekwmif; 11 — S. Gallinarum Pullorum CraBpomnonbcbkuii;
12 — S. Typhimurium 3; 13 — S. Typhimurium 141; 14 — S. Typhimurium 144; 15 — S. Typhimurium 371.
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3aranbHi pe3yJIbTaTH MPOBEICHNUX JTOCTIKCHb HaBeIeH] y Ta0IuIsax 2, 3.

Tabmuns 2 — Pe3yabTaTi 10CTiAKeHb 3 TOJHOBUMH IITAMAMH

MoaboBi mTamun

sopE1l

sodC1 gipA

S. Enteritidis DN 1

lmmmmmoet’t

S. Enteritidis 1M

ooy

NN

AN

AR

NN

AN

ooy

AR

ooy

NN

S. Enteritidis 2M
S. Enteritidis 3M
S. Enteritidis 4M
S. Enteritidis SM
S. Enteritidis 6M
S. Enteritidis 7M
S. Enteritidis SM
S. Enteritidis 9M
S. Enteritidis 10M
S. Enteritidis 11M

RN

S. Enteritidis PN

oot

S. Enteritidis GT

S. Enteritidis L1

OOt
AAAI11IIHHHHIHIDR:TNG

S. Enteritidis L2

NHIHINhhnmm:;:

S. Typhimurium 061 PN

Al EHOHeooou|uk:

S. Typhimurium L1

ALIIHHOhDDHii!ODO!O'

S. Typhimurium L2

TLIILDGDLIDa -2DIDSHDHbnnss,

S. Virchow 1

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

S. Infantis PN

S. enterica C

S. enterica VM1

\\\\\\\\\\\\\\
NIIIITIIHIHn RN

S. enterica VM2

AR

S. enterica VM3

|t

S. enterica VM4

S. enterica PgA 1

S. enterica PgA 2

S. enterica S1

S. enterica K1

Tabnuns 3 — Pe3yJbTaTi 10CTiAKeHb 3 My3ei{HUMH IITAMAMH

ANIINN..
It
—

ITamu

sodCl gipA

S. Abortusovis 372

S. Adabraka 1

S. Choleraesuis 9

S. Choleraesuis 370

S. Choleraesuis TC-177

S. Dublin 373

S. Gallinarum Pullorum 941

S. Gallinarum Pullorum K

S. Gallinarum Pullorum Ilerenincekmii

S. Gallinarum Pullorum CtaBponoabscbkuii

\\\\\\\\\\\\\\\
\\\\\\\\\\\

S. Typhimurium 3

S. Typhimurium 141

S. Typhimurium 144

S. Typhimurium 371

— IO3UTHUBHUH 3pa30K

DI

— HeTaTUBHUUI 3pa3oK
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3aranom i3 TphOX T€HIB HAHOUIBII MOMHUPEHNUM CEPEIT YCiX MOCIHIKYBaHUX 00’ €KTiB BUSBHBCS T'CH
sopE, sixuii koxye edexkTopHHid 010K OakTepiaqbHOI cUCTeMH cekpelii 3 Tuiy 1 6epe y4acTh B Mexa-
Hi3Max iHBa3ii.

1. T'en gipA Oyno BusiBieHo y 1 monsoBoro mramy i3 30 pocnimkyBanux Ta y 4 i3 14 mramiB ko-
nexuii HIIIIM, mio 3aramom ctanoBuiio 11% Bif ycix JOCTIIKYBaHUX IITaMiB.

2. Bussneno ren sopE y 26 i3 30 monsoBux mramiB Ta 5 i3 14 mrramis HIIIM — 70,5 %.

3. Busineno red sodC1 y 17 i3 30 nonpoBux mramiB Ta 'y 5 i3 14 mramis HUIIIM — 50 %.

BucHOBKH. 3 oTIsIIy Ha OTPUMaHi PE3yJIbTaTH, MOXKHA 3pOOUTH BHCHOBOK, IO TCHH IMOMIPHHX
OakTepiodariB € JOCUTH MOMIMPEHUMH SIK Cepell My3eHHHX, TaK 1 cepe]] HONbOBHX IITaMiB, BUIIICHUX
y nraxorocnojapcersax. [Ipu domy cepesl MoNbOBUX IIi TEHHU 3YCTPIYaArOThCS YacTiiie. 3 OJHOTO OOKY
1€ JO3BOJISIE BIAPI3HUTH IMITaMU MK COO0I0 Ta TOBOPUTH MPO Pi3HI MUILIXH 3aHECEHHS 1X Y TOCIIoaapc-
TBO. A Tak0X PO MiJCUIIEHY MaTOTeHHICTh OaKTepiid, 0 € HOCISIMU 3a3HA4YCHUX BUIle TeHiB. OqHaK
cama HasBHICTh I'eHa, 110 Koaye (aKTOpU MaTOTeHHOCTI, IIe He CBIAYMTH PO HOro ekcmpecito. Tomy
HA OCHOBI TaKMX PE3yJIbTATIB III€ 3apaHO TOBOPUTH PO PiBEHH MATOTEHHOCTI TOCIiPKYBaHUX IIITAMIB.

OTxe, Ha HaNly TyMKY, HEOOXiTHO TPOBECTH JOCHTIKCHHS MTATOTCHHOCT] IITaMIB, SIKi € HOCIsIMHU
BHOpaHMX HaMH T'€HIB, a TAKOXK JOCIITUTH HASBHICTD JII30TCHHUX BIACTHBOCTEH.
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BrisiBieHHe 1 aHAIN3 PacHpOCTPAHEHHOCTH I'eHOB YMepeHHBIX 6akTepuodaros y mrammos Salmonella enterica

H. M. Pyonenko, O. H. Iepadun, A. M. I'ososko, H. I'. IInnuyk

INpuBeneHs! faHHBIE TIO BHIIBICHUIO TCHOB YMEPEHHBIX OakTepruodaroB y MoJeBbIX TaMMOB Salmonella enterica, BbiIeneH-
HbIX B niepuo 2014-2016 ro0B B IPOMBIIUICHHBIX NTULEBOIUECKUX XO34ICTBAX HA TEPPUTOPUU YKPaUHBL A TakoKe y My3eHHbIX
IITaMMOB U3 KoJulekuuy HanpoHansHOro 1ieHTpa mraMMoB MUKpoopraHu3MoB (I'ocyqapcTBeHHbIN HayYHO-KOHTPOIBHBIA HHCTH-
TyT OMOTEXHOJIOTHH U IITaAMMOB MHKPOOpPraHu3MoB). s nccrienoBanus ObUIM BRIOpaHBI 3 TeHAa yMEpEeHHBIX OakTeprodaros ce-
MelcTB Siphoviridae n Myoviridae, xopupyromye (GakTopsl HaTOreHHOCTH y cabMoHemI. [1o pe3ynpraraM mpoBeeHHBIX HCCIe-
JIOBaHHH yCTaHOBJIEHO, UTO I'eH gipA mpucyTcTByeT y 11 % Beex uccnenyeMbix ITaMmoB, sodCl —y 25 %. I'en sopE — oOHapy»&eH
y 70,5 % mrammMoB. Taxke yCTaHOBIICHO, YTO CPEAY TTOJIEBBIX IITAMMOB JAHHBIC TEHBI BCTPEUAl0TCs Yallle.

KunroueBble c10Ba: caabMoHeIIa, TeHEL, OakTeprHodary, pakTopsl IaTOTeHHOCTH, IITAMMBI, IITHIIBL.

Determination and analysis of temperate phage genes proliferation in strains of Salmonella enterica

N. Rublenko, O. Deriabin, A. Golovko, N. Pinchuk

The occurrence of salmonellosis is growing every year which causes a great loss for agricultural industry. Mostly it’s re-
ferred to the poultry farming since the most common source of the infection is chicken meat, eggs and egg-containing prod-
ucts. Thereby there is urgency to find the ways to control effectively the epizootic context of salmonellosis.

The virulence factors in Salmonella are proteins, toxins and other specific substances which provide colonization, adhesion, in-
vasion and mechanisms of resistance to phagocytosis in the host cells. The gens coding these traits are located within chromosomes
of large plasmids. Routinely the virulence coding genes (virulence genes) interact with each other and are regulated mutually.

The acquirement of virulence genes can be caused by permanent circulation of Salmonella in the environment. One more
source of the virulence genes acquirement is infection with the temperate bacteriophages. The result of that is entry the genes which
can augment both invasion and virulence traits to the genome of bacteria. The temperate phages of Siphoviridae family (Gifsy-1,
Gifsy-2) are commonly occurred in Salmonella. Gifsy-1 contribute the potential virulence gene, the most important of them is gipA.
The expression of gipA determine the colonization of small inte stine, and its deletion leads to reduced virulence. The reason of that
can be explained as the carrying gipA can give the ability to persist within Peyer’s patches. Similar effect on the bacterial virulence
has the gene sodC1 of the prophage Gifsy-2. The product of his expression is Cu, Zn- superoxide dismutases. The are the virulence
factor in salmonellas and can increase virulence fivefold. In addition there is strict mutuality between these two bacteriophages.
If Gifsy-2 is presented in the salmonella genome, Gifsy-1 does not show up. However Gifsy-2 can strengthen the pathogenicity of
bacteria if Gifsy-2 is absent and gene sodCl1 is integrated into the chromosome.

Thus genes of temperate phages can influence the virulence of salmonella. The research of their distribution within
strains which circulate at poultry farms is important for finding the way to control epizootic situation of salmonellosis.

The main purpose of the present research was to detect the genes of temperate phages (sopE, sodC1, gipA) within strains
of Salmonella enterica.

30 field strains of Salmonella genus obtained from several poultry farms in Ukraine have been researched. As well as 14 strains
from National Center of the Strains (State Scientific Control Institute of Biotechnology and Strains of Microorganisms).

Lyophilized strains and the strains in the semi liquid agar were cultivated in the Nutrient broth at the 37° during 24
hours. After that all strains were streaked on the plates with XLD media (Xylose Lysine DEsoxycholate, Himedia, India).

In 24 hours 1-2 colonies were picked and used for DNA extraction using commercial kit “DNK-sorb-B” (Amplisense,
Russia). The polymerase chain reaction was conducted using thermocyclers “Tercyk” (DNK-technologia, Russia) and “T1”
(Biometra, Germany).
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As a result the most prevalent gene of all three was sopE gene coding effector protein of T3SS1 which takes part in inva-
sion mechanisms.

Gene GipA was found in 1 field strain (of 30 researched) and in 4 of 14 strains from the Collection of National Center of
the Strains. The general percentage of gipA prevalence in the present research was 11 %.

Gene sopE was found in 70.5 % of the strains (26 of the 30 field strains and 5 of 14 strains from the Collection).

Gene sodC1 was found in 50 % of all strains (17 f the 30 field strains and 5 of 14 strains from the Collection).

The next step of our research must be the study of virulence of the strains carrying these 3 genes. And also the study of
their lysogenic traits.

Key words: salmonella, genes, bacteriophages, factors pathogenicity, strains, poultry.
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THUPCIH P. B., TUPCIHA 10. M., IPYYK b. M.,
JOBT'AJIb O. B., xkanauaatu BeT. HayK
binoyepxiscoxuii nayionanvhuil azpapruti ynieepcumem

AHAJII3 ITPUYUH IIEPBUHHUX ITPOHOCIB
CEPEJ MOJIOJHSIKY CBUHEA

3nilicHeHO aHai3 NPUYKMH MEPBHHHUX IPOHOCIB Cepes MOJIOAHSIKY CBUHEH y BHCOKOTEXHOJIOTIYHOMY CBHHApCTBi. Bu-
3HAUCHI TPYNN YNHHUKIB, SIKi 3yMOBIIIOIOTH PO3BUTOK 3a3HaueHOI IPOOIEMH cepe]] MOJIOAHIKY CBUHEH paHHBOTO BiKy. Bera-
HOBJICHO, LII0 PO3BUTOK Jiapei mopocsiT Moxe Oyt 00yMOBJIeHHH ()i3i0JI0TiYHUMHU 0COOIMBOCTSAMH HOBOHAPOPKEHUX TIOPO-
CSIT, MOPYIICHHSAMH TEXHOJIOTI] BUPOIILYBaHHS CBHHEH, iHpEKUiHUMY Ta iHBa3iiHUMH YMHHMKaMHu. ONaHyBaHHS HaBUYKaMH
CHCTEMHOTO aHaJli3y MPUYMH NEPBUHHUX MIPOHOCIB Cepell MOJIOIHAKY CBUHEH, ypaXyBaHHS BCIX 3yMOBIIIOIOYMX IX YMHHHUKIB
JIO3BOJIMTh CYTTEBO 3MEHILMTH 3aXBOPIOBAHICTh TBAPHUH Ha Jiapelo.

TTo6ynoBa mpaBHITBHOI CTpaTeTii JTiKBiAaNil Ta YHEMOIIMBIICHHS! BHHUKHEHHS B IIO/IAJIBIIOMY I[bOT0 HEOa)KaHOTO SIBUINA Ce-
e MOJIOJTHSIKY CBHHEH € 3aII0pyKOI0 30€peKeHHS IIOTOJIiB Sl TBAPHH Y CY4aCHOMY BUCOKOTEXHOJIOTIYHOMY CBHHAPCTBI.

KoniouoBi c10Ba: epBUHHI IPOHOCH, MOJIOZHSIK CBUHEH, BUCOKOTEXHOJIOTIYHE CBUHAPCTBO, YHHHUKH, AU(EpeHiiiHa
J1arHOCTHKA, CHCTEMHMI aHali3.

[ocTranoBka nmpodsaemu. CyyacHi iHHOBaLilHI TEXHONOTII nepeadavyaloTh MaKCUMAIbHUI 3aXUCT
HOBOHAPOJPKEHUX TIOPOCST BiJi YHCICHHMX MAaTOreHiB. JlOCATAIOTH IBOTO IUISIXOM 3alpOBaJKCHHS
IMyHO- Ta apMakonpoiIaKTHKH IHPEKIIHHNX XBOpoO cBuHeH. Cimi BU3HATH, 110 TaKi MPEBESHTHBHI
3aX0J € BUIIPABJAHUMH 1, B IIJIOMY, 3a0€31euyroTh Oaronoiyydds raixy3i cBuHapcTsa. [IpoTe, mpak-
THKa 3aCBiIUye, 10 HE 3BaYKAIOUM HA MPEBEHTUBHI 3aX01H, MpobjeMa MPOHOCIB MOJMOJHIKY CBUHEH
HE BTpayvae CBOET aKTyalbHOCTI. BiacHe TOMY y CBOTX JOCHI/DKEHHSIX MU XOYEMO aKIICHTYBaTH yBary
Ha aHaJli3i NPUYMH MEPBUHHUX MPOHOCIB MOJIOAHSKY CBUHEM, SIKi B yMOBaX Cy4aCHHX 1HHOBAaLliHHHX
TEXHOJIOT1H HabyBarOTh 0COONMBOI aKTyaIbHOCTI.

AHAJI3 oCcTaHHIX J0CTiIKeHDb i myOmikamiii. bio3axucT cydacHUX CBHHAPCHKHUX TOCTIOAAPCTB HEMO-
JKIMBUH 0€3 BIPOBAHKECHHS JITKOI CUCTEMH MPOMITaKTUIHNX 3aX07iB, 10 CKJIJICH] Ha IiICTaBl iCHYIOYOi
B TOCIIOJIAPCTBI €Mi300THYHOI CUTYaIlil, 03HAHOMIICHHS 3 TEXHOJIOTTYHHUMH aCIEKTaMH i OCOOIUBOCTSIMH
TOCIIOZApPCTBa. Y Taly3i CBUHAPCTBA BAXKIIMBE MICIIC MOCITAOTh (PaKTOpHI 1H(EKIII, SKi 3aBKIN CYIPOBO-
JOKYIOTh BUPOOHHIITBO TBAPUHHHITEKOT IPOYKITIi 1 3aTOCTPIOIOTHCS HA T PI3HOMAHITHAX TEXHOJIOTTIHUX
Herapasais [1-6]. Halinommpenimoro iH}eKIiero y CBUHAPCTBI, sIKa CYMPOBODKYETHCS MPOHOCAMU, € KO-
T6aKTepio3 MOPOCHT, KU 3yCTPidaeThesl Ha PI3HHUX eTanax TeXHOJIOriuHoro nukiy [1, 3].

Ha#i6inpin KpUTHIHIA 32 TEXHOJIOTIEI0 TIepiof] — MepeOyBaHHS MAJICHHKHX ITOPOCAT Y MATOYHUKY 1 B
TpyHi JOpOLIyBaHHA. Y pasi KomibaKkTepio3y CHOCTepiraeThCs 3anajieHHs] TPABHOTO TPAKTY, MOPYIIYETHCS
BCMOKTYBaHHSI MOXMBHHUX PEUOBHMH, BUHMKA€E 3arajbHa 1HTOKCHKALSl OpraHi3My, IO B IJIOMY TaJbMye
3pOCTaHHS 1 PO3BUTOK TOPOCAT [2, 4]. 3aXBOPIOBaHICTh HA TACTPOCHTEPUTH 3 TONAIBIIHM PO3BUTKOM
MIPOHOCIB Y IIEH MepioT CTBOPIOE TEXHOJIOTIUHI MPOOJIEMH, 30KpeMa — Pi3HOPITHICTE MOTOMIB S [3].

Merta pocaizkeHHs1 — po3po0Ka 1 BIIPOBaKEHHSI Y IPAKTUKY BETEPHHAPHOI MEAWIIMHA CUCTEMHOTO
aHaJIi3y MPUYIHH TIEPBUHHNX TIPOHOCIB B TaTy31 CBHHAPCTBA, K CKJIAI0BOI IPOTHUEII300THIHOTO 3aXHCTY.

MarepiaJj i MeToauKa A0CTiIzKeHb. MaTepiajaoM CIyryBaIH JaHi M0I0 PO3POOKH CXEMHU aHaATI3y
NPUYMH TIEPBUHHUX MIPOHOCIB B Taly3i CBUHAPCTBA, a caMe: aHalli3 YMHHHKIB, sIKi 3yMOBIIIOIOTh 3a3Ha-
YeHy Mpobiemy, iX moaia Ha BiINOBIHI KaTeropii.

© Tupcin P. B., Tupcina 10. M., Spuyk B. M., {osraas O. B., 2016.
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OcHOBHI pe3yJbTaTH IOCTII:KeHHsI. AHaI3 NMPUYMH TEPBUHHUX IPOHOCIB MOPOCAT B Tay3i
CBHHApPCTBA € HAJ[3BHYANHO BaXXJINBUM KPOKOM ITIOJI0 MOOYIOBH MPABUIIBHOI CTpaTeTii JTiKBiaIii Ta
YHEMOXJIMBIICHHS] BAHUKHEHHS B TIOJAJIBIIIOMY [IbOTO HE0a)KaHOTO SBHIIA CEPET MOJIOTHSAKY CBHHEH.

Ha marm normsin, 9MHHNKY, SKi 3yMOBIIOIOTE 3a3HaUeHy MPpooIeMy, CIIi OIIIUTH Ha 3 KaTeropii:

® PO3BUTOK JIiapei MOpPOCSAT 3yMOBIICHUH (hi310JI0TYHIMHI OCOOIMBOCTSMH HOBOHAPOKEHUX MTOPOCHT;

® DPO3BUTOK Aiapei 3yMOBJIECHHUI MOPYIIEHHIMH TEXHOJIOT1i BUPOIyBaHHS CBUHEH;

® niapest, y PO3BUTKY SIKOI IPOBiAHA POJIb HAJEKHUTDH iHPEKIIHHUM YHHHUKAM.

Crinx mam’siTaTy, O YIPOAOBXK MEPIIMX TPHOX THXKHIB TPaBHA CUCTEMa HOBOHAPOHKEHUX IOPO-
CST 3[aTHA PO3IIEIUTIOBATH TIILKA MOJIOYHI MPOIYKTH, i JIWIIE Yepe3 TPU THXKHI OPTaHi3M MOpPOCATH
MTOYMHAE MMOBHOIIIHHO 3aCBOIOBATH KOPMH TBApPWHHOTO MOXOKeHHs. [1ImyHKOBHIA Cik HOBOHApOKe-
HUX MOPOCST MICTHTB 3aMaJlo COJISTHOI KMUCIIOTH, IO 3HM)KY€E HOTO 3aXHCHI BIaCTHBOCTI 1 y pa3i He3Ha-
YHUX MOPYIIEHb TOMIBII MIPU3BOAUTH O 3aXBOPIOBAHHS OPTraHiB TPABICHHS.

st po3mierieHHss Tpy0oro KopMy OpraHi3M Mae BHPOOHWTH MEXaHi3M BHAUICHHS ¢H3uMIB. Lleit
MPOIIEC CKIIAIHWA, TOCHTh YacTO CYMPOBOKYETHCS PO3BUTKOM Jiapeld MOJOTHIKY MOPOCST, Yepe3
HETOTOBHICTh TPAaBHOI CUCTEMH 10 IEpETpaBlICHHA I'PyOOro Kopmy, HoTpedye 4acy i HMpaBHIBHOTO
migxoay. BnacHe ToMy MpakTHKH BUKOPUCTOBYIOTh «TPEHIHT €H3UMIB», META SIKOTO MiArOTYBaTH Op-
raHi3M TBapHHU J0 IIEPEeTpaBiIeHHs rpydoro kopmy. Came B 1ie# BiApi3oK yacy Aeski (haxiBii BeTepu-
HapHOi MEAWIIMHNA HAMAraloThCs B3ATH MPOLEC MPOHOCY MiJ KOHTPOJIb HIISXOM 3aCTOCYBaHHS aHTHOI-
OTHKiB, a00 X 1HIIMX aHTUMIKPOOHHMX MpemnapaTiB, U0 € HenpunycTuMuM. PapmakonpodinakTuka i
Teparis 0e3 359CYBaHHS CIPaBXHBOI MPUYMHA BHHUKHEHHS NPOHOCIB HaHECE JIMIIE IIKOIY, OibIie
TOTO TTICIIS TAKOTO BTPYYaHHS IMPOHOCH 1HOJII JIMIIE TTOCHITIOIOTECSI.

J1ist moJIeTIeHHs MeXaHi3My ajanTaiii HOBOHApOIKEHUX MOPOCAT A0 MEePETPaBICHHS IpyOnX KO-
PMIB TIpecTapTepHi KOMOIKOPMH Yy CBOEMY CKJIAIi MArOTh MICTHTH TPaBHI €H3WMH 1 CyOCTaHIIii, 110
perymooTs pH BMICTHMOTO IITYHKA.

Tpaeni ensumu (endoxynalaza, betaglukonaza, peptydaza, amilaza, fitaza, lipaza) miaBUIIYIOTH
MEPETPABHICTh 1 3aCBOEHHS MOXKUBHUX PEUOBHH, SIKI MICTATbCA Yy KOpMax. 3a yMOB BHKOPUCTAaHHS
TpaBHUX €H3UMIB I00OBE CIIOKWBAHHS KOPMY CYTTEBO 3pPOCTA€, BiIOYBAETHCS MPUCKOPEHE TPAHCIIOP-
TyBaHHsI BMICTY KUIIKiBHUKA. [y perymsiii cepeoBUIla KUIKIBHUKA CJIiJ] 3aCTOCOBYBAaTH HE3aXH-
LIEHI 1 3aXMIIeHi (BKPUTI 0OO0JOHKOIO) OpraHiyHi KUCIOTH, SIKi 3MIHIOIOTh KHCIOTHICTh. HelTpanbHe,
a00 JTy’)KHE CepeIOBUINE B KUIIKIBHIKY HOBOHAPOKEHUX ITOPOCAT 11€aTbHO MiAXOIUTD IS PO3BUTKY
XBOPOOOTBOPHUX OaKTepii. 3aBASKH OPraHIYHUM KHCIIOTaM, BKPUTHUX O0OJIOHKOIO, Y TOHKOMY KHIITKi-
BHUKY BCTaHOBIIIOETHCS KUCIIE CEPEIOBUIIIE, SIKE HECTIPUMHATIUBE [T ATOTEHiB.

B mistomy opraHiuHi KHCIIOTH, SKI MOXXYTh BUKOPHUCTOBYBAaTHCS B Taly3i CBUHAPCTBA, MOAUISIIOTh
Ha HACTYITHI KaTeropii:

® OpraHiuHi KHCJIOTH, IO OMOCEPEAKOBAHO BIUIMBAIOTH Ha XBOPOOOTBOPHI MiKpOOPTaHi3MH, SIKi
3HWKYIOTH ph cepeloBHIIa KUIIKIBHUKA: MOJIOYHA, pymapoBa, pocdopHa, TMMOHHA, S0TydHa;

® OpraHiuHi KHCIOTH, IO Oe3mocepeIHbO BIUTMBAIOTh HA XBOPOOOTBOPHI MIKpPOOpPTaHi3MHU 3a pa-
XYHOK HETaTHBHOTO BILUTUBY Ha OaKTepialbHY KJIITHHY Ta TaJIbMyBaHHS MEXaHI3MiB PO3BUTKY XBOPO-
OOTBOpPHUX OakTepiii: MypaIluHa, OITOBa, IPOITIOHOBA;

® OpraHiuHi KHCIIOTH, IO Oe3MocepeHbO BIUIMBAIOTH HA IUTICHSIBI IpUOH, TaJbMyIOTh iX PO3BH-
TOK y KOpPMax: TIPOITIOHOBA 1 ii CoJi.

BigmydeHHs TOpOCAT € e OAHUM BaXKJIMBUM YMHHHKOM, SIKi 3yMOBIIOIOTH MPOOJIEMY TOCTPUX
pO3JaaiB TPABICHHS MOJIOAHIKY CBUHEH. Y CBHHEH HE CIIOCTEPITAEThCSI KOMITIGHCATOPHUN picT. 3ama-
JIi TIOPOCATA-BIIUTYIHUKH BiJICTAIOTh B POCTI 1 PO3BHUTKY, V¥ HUX HE PIAKO PO3BHBAETHCS TpHBaja Jdia-
pest. Taki TBapuHU MaIOTh MiABHIICHY CXUIIBHICTB 0 KOJIiOAKTEpiosy.

VY pasi BiIIydeHHS IMOPOCAT TOCTPO BHHHUKAE TIpodeMa po3BUTKY aiapei. IlopocsTa mig cBHHOMA-
TKOIO CCYTh MOJIOKO Yepe3 KOXHY FOJUHY, TOOTO MOJIOMHSAK Xapuy€eThCsl YacTO 1 HEBEIMKIUMH TTOPIIis-
MU (o 3040 ma monoka). [Iponec BimTydeHHSs CYNMPOBOKYETHCS 3HAYHUM CTPECOM IJIsi TIOPOCHT.
Ham mocBin mokasye, mo MuHae OJU3bKO 2-X Ai0, mepll HiX MOpOCsATa NOYHYTH CIOXKUBAaTH HOpMa-
JILHO TPYOHiA KOpM. A IIJISl TOTO, OO TOCSATTH TOIIEPETHBOTO PiBHSI 3aCBOIOBAHHS €HEPTii, MOTpiOHO 2
TwkHI. [IprunHoro mosiBu Aiapei 3 3- 10 5-T0 IHS MIiCIS BUITYYKH € HU3BKE CIIOKWBAHHS, a TO W B3a-
raJi Bi]MOBa BiJ| CITO’)KMBaHHS KopMy. [IpoBigHa poib B pO3BUTKY Jiapei HAICKUTh BOPCUHKAM TOH-
KOTO BIJIUTY KHINKIBHHKA, SKi aOCOpOYIOTh MOKMBHI PEUYOBHHHU 1 YTBOPIOIOTH €H3UMH. BOPCHHKH
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MalOTh TIOCTIHHO MPAIIOBATH, a IIe MOYKJIMBO JIMIIEC 32 YMOBH ITOCTIHHOTO HAaXOKEHHS TpyOOro Kop-
My. SIKIIO mopocsiTa Majo CHOXHBaIOTh, a00 K B3araii BiAMOBIISAIOTECS Bifl KOpMY, BOPCHHKH Tepec-
TafoTh mpamoBaT. CepemnoBUITle KUITKIBHUKA 3aIIOBHIOETHCSI CHTEPOOAKTEPISIMH, MO CYIPOBOIKY-
€THCST PO3BUTKOM iapei.

AxTuBalist pepMeHTIB, sKi BiANOBIAAI0Th 32 PO3IIEIUICHHS KJIITKOBUHH 1 KPOXMAJIO, BiJOyBa€eThCA
MOBIJIbHIIIE HiIXK 30UIBIIYETHCS KIJIBKICTD CIIOXKMBAaHHS KOpMy. HemoBHICTIO epeTpaBieHuii KopM Ha-
JIXOIIUTH Y KUITKIBHUK, JI¢ 3yMOBITIOE IIBUIKE PO3MHOKEHHS €HTepOOaKTepii, SKi, HAAXOISTIN y TOBC-
THAW B KAIIICYHUKY, 3yMOBITIOIOTH PO3BUTOK fiapei.

o pobutu? HapiTe HaliMeHIII TOpOCSTa 3aCBOIOIOTH Piakuii kopM. HamouyBanHs kopMmy A0 i mmi-
CJISl BIIUTYYEHHSI BOZOIO CIIPHSE JIIIIIOMY HOTO MOITaHHIO 1 3MEHIITY€e PU3UK BUHUKHEHHS miapei. Pim-
KU KOPM OTPHMYIOTH CITOCOOOM 3aMOYyBaHHS TPETHHHU CyXoro kopmy y 2/3-x Bomu. Takwii kKopm
JaroTh 2-3 pasu Ha 100y ynpoaorx 10 QHIB A0 BiIUTy4eHHs i yOPOIOBXK 5 IHIB micisl BiIJTy4eHHS Y
JOBI'HX TOMIBHHISX, 1100 OyB OIHOYACHUH AOCTYH 10 HBOro Bcix TBapuH. [lopocsita MaroTh ioro
3’imatm 3a 15-30 xB. OKpiM IIHOTO, MTOPOCATA TOBUHHI MaTH MOCTIHHUI JOCTYT 0 CyXOro Kopmy. [ o-
JIOBHUU HEJIOJIK — JIOAaTKOBI BUTPATH Tparti.

JJis 3MeHIIeHHs PU3MKY BUHHUKHEHHS Jiapel MOpoCsT y Meplli ABa THXKHI MICHA BiATYYKH CIij
3MEHIINTH CIIOKUBAHHS TBAPHHAMH KOPMY.

HanzBuuaiiHo BaykKIMBUM € BMiHHS AN(EPEHIIIOBATH | BUKIIOYATH PO3JIAAN TPABICHHS Y MOJOA-
HSKY CBHHEH, MPOBiJHA POJIb Y SKUX HAJEKUTh 1H()EKUIHHNM 1 iHBa3iiHUM areHTam. Ham mocBin mo-
Ka3ye, M0 MEePBUHHI MPOHOCH 3IeOUTBIIIOTO PEECTPYIOTHCS Cepell MiICUCHUX IMOPOCAT TEPITNX JTHIB
KUTTA. [lo iH(GEKIIitHNX YMHHUKIB, [0 3YMOBIIOIOTH 3a3HaueHy pOoOJIeMy Y CBHHAPCTBI, CITiJT BigHE-
CTH €HTEpPOINATOreHHI MITaMH KHIIKOBOI MAJMYKH, KIOCTPUAIii, poTa i KOpoHaBipycH, 3 iHBa3iHHOI —
kokuuaii. Came y cBOIX JOCHIIPKEHHSIX MH XOYEMO aKIEHTYBaTH yBary Ha OCOOJMBOCTSX OUQeEpeH-
IIHHOT JIarHOCTUKH 3a3HAYCHHUX 3aXBOPIOBaHb (Tab. 1).

Tabmuns 1 — OcodauBocti AndepeHiliHOT AiarHOCTHKY NePBUHHUX NPOHOCIB cepel MOJIOAHAKY CBHHeil, ClIpUYMHe-
HMX iH(exkniliiHnMu Ta iHBa3iiiHUMM MaToreHamMu

XBopoba

Bik

JleranpHIiCTh

XapaxTepHi 03HaK1

ITar3minu

Koumnibaxrepios (E.
coli)

IligcucHi Ta BiuTy4YeHi
nopocsita

Bmussko 20 %

[iapes. ®exanii Bomsi-
HUCTI, )XOBTOI'O KOJIBO-
Py, iHOAI macTomnoaiOHi

Bucnaxenns. I'inepemist
LUTYHKA, AKUH 3aI10BHEHUI
CHPOMOAIOHOI0 Macoio

AmnaepoOHa eHTepo-
tokcemis (Clostridi-
um perfringens)

IincucHi mopocsita
HEPILINX AHIB XKHUTTS

Bmuseko 20 %

MHiapes. @ekainii Boxs-
HHCTI, MHHUCTI, Cipo-
JKOBTOTO 3a0apBIICHHS,
3 IOMiLIKaMH KPOBi

I'emopariunwmii ractpoenre-
purt, dekanii 3 MiXypIisiMi
rasis

BipycHuii TpaHcmi-
CUBHUI racTpOeHTe-
pur (Coronavirus)

31e6ib1Ioro miACHCHI
HOpOCsTA MEPLINX AHIB
KUTTS

bnmuzbko
80 %

Hiapesi. ®ekauii cBiT-
JI0->)KOBTOT'O KOJIBODPY,
6e3 JOMIIIOK KPOBi

BUTOHUYEHHS CTIHOK TOHKOTO
BIZIITY KHIIKiBHHUKA (TIp030-
pi 3a paxyHok arpodii Bop-
CHHOK), KDOBOBUJIMBH Ha
CJIM30BIii HITyHKa

PoraBipycHa ingex-
wist (Rotavirus)

31€e01IBII0TO M ACUCHI
MOpOCsITa MEPIINX IHIB
JKUTTS

Bmuseko 10 %

Jiapest. @ekaii cBiT-
JI0->KOBTOTO KOJBOPY,
0e3 TOMIIIOK KPOBI.

BuToHYeHHS CTIHOK TOHKOT'O
BiJIITY KHIIKiBHHUKA (TIPO30-
pi 3a paxyHok atpodii Bop-
CHHOK)

Koxkmunios (Isospo-
ra suis)

Tlopocsita Big 5 mo 7
JICHb

10 20 %

Bin nmiapei o koHcuc-
Tenmii mactu. XKosro-
61510r0 KOJIBOPY.

BucHakeHHsI, KaTapalibHe
3alaJIeHHsT TOHKOT'O BIIILTY
KMIIKIBHAKA

ITopocsra, ypaxeHi KOKIHIISIMH, MalOTh IMIBHUINCHY CXWIBHICTH JO IMPOSBY KOJiOaKTEepiody Ta
nusenHTtepii. [IposB WX 3aXBOPIOBaHb XapaKTePHUHN B OLIBIN PAaHHHOMY BiIli, a KIIIHIYHUH Tepedir €
3aBXIM BakuyuM. KoKIuil 3HAaYHO MOINKOPKYIOTh BOPCHUHKH KHUINKIBHUKA, MTPOLEC MEPETPABICHHS 1
BCMOKTYBaHHS ITOPYIITY€THCS, HACTIAOK — Jiapes..

31e01IBIIoro KOJIi0aKTepio3 CIIOCTEPITAETHCS Y MOJIOTHSAKY, IKHK OTPUMaHUH BiJl IEPIIONIOPOCOK,
OCKITBKY 1X MOJIOKO Ma€ HEOCTATHIO KUTBKICTh aHTUTLI MMPOTH SHETPOTOKCUYHOT KUIITKOBOI MATHYKH.
31e0inbIIoro KIiHIUHI 03HAKK 3aXBOPIOBAHHS 3ABISIOTHCSA HA 7—10 AeHb mics BiATyYEeHHS OPOCST i
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CYIIPOBOIKYIOTHCS JKOBTHMH BOJISHUCTHMH BHITOPOXKHEHHSAMHU. [lepexBopiii mopocsATa 3aTpUMYIOTHCS
Y POCTi i PO3BUTKY, JIOBIIIE BiJIrOOBYOTHCS.

3a aHaepoOHOI eHTepoTOoKceMii (ekaymii 3 IOMIIIKaMHA KpOBi 1 MIXypHsSMH Ta3iB. 37e01IbIIOro
YPaXKYIOThCS TIOPOCSTA TIEPIIUX JHIB YKHUTTSL.

3a TPaHCMICHBHOTO TaCTPOCHTEPUTY JIeTadbHICTh MOXe csaratu 80 %, a CTIHKM TOHKOTO BiJILTY
KHIIKIBHUKA CTOHILIEHI 3a paxyHOK aTpodii BOPCHHOK.

YHEMOKJIMBIICHHS TIPOSIBIB CIajaxy KojlibakTepio3y 1 aHaepoOHOT eHTepOTOKCEeMIi cepell HOBOHA-
POJDKEHHX MOPOCAT 3a0e3Meuy€eThCsl BUACHHM IICTICHHSM CBHHOMATOK TIiJT Yac JIpyroi MOJOBHHU I10-
pocHocri. [lepmuii pa3 3a 3 THXHI, TOBTOPHO — 3a 2 THXKHI JI0 OYiKyBaHOT'O OTIOPOCY.

O6poOKka 3a HapOIKEHHS MOPOCAT OalkokcoM (abo X HOTO aHajgoroMm) 3armodirae KIiHIIHOMY
MIPOSIBY KOKITUAI03Y, a caMe TOSB1 IMPOHOCY Ha 5—7 MeHb IiCIsI HApOIKCHHS.

BucHoBkH. Be3KOHTpOIBHE 3aCTOCYBaHHS MPOTHUMIKPOOHHMX MpEapariB JUIs Teparii MepBUHHUX
MTPOHOCIB MOJIOJHSIKY CBUHEH 0€3 3°sICyBaHHS CIPABKHLOI MPUYNHA BUHHUKHEHHS 3a3HAYCHOT MaTOJI0-
rii € 6e3pe3ynpTaTUBHUM. Lle wire mpru3BOINUTE 0 MMOCHIICHHS MATOTEHHOCTI 30YIHHKIB, 1X IIBUIKO-
T'o TOIIMPEHHSI Cepell TBApUH, IIIMPOKOro OakTepio- i BipycoHociicTBa. OnaHyBaHHS HABUYKAMHU CHC-
TEMHOTO aHalli3y MPUYUH TIEPBUHHUX MPOHOCIB Cepell MOJIOAHSIKY CBHHEH, ypaXxyBaHHS BCiX 00yMOB-
JIOIOYHX iX YUHHUKIB JIO3BOJUTH CYTTEBO 3MEHIIIUTH 3aXBOPIOBAHICTH TBAPHUH HA JIiapero.

CIHUCOK JIITEPATYPU

1. €cina E.B. Oco61MBOCTI MaToI0r0aHaTOMIYHOT JIarHOCTUKH Ta JIIKYBaHHS IU3EHTEpii CBUHEH Y CydacHHUX yMO-
Bax / E.B. €cina, K.JI. Koctiomkesuu // Bicuuk JHinponerp. nepx. arpap. yu-Ty. — Juinponerposcbk, 2007. — Ne 2. —
C. 107-110.

2. €cina E.B. Oco6mmBocTi BUKOpUCTaHHS aHTHO10THKIB BpoOHUNTBa TOB “BercunTes” mpu nikyBaHHI KOPIB, TEJAT,
nopocst / E.B. €cina, O.0. Marenxo // Berepunapna mequmuna Yxpaiau. — 2005. — Ne 6. — C. 45-48.

3. Manos /I.H. AccoraTiuBHOE IposiBIeHHE OaTaHTHANO03a U SLIEPUXN03a CBUHEH: AMIN300TOIOTHSI, MEpBI OOPBOBI: HC.
... KaHz. Bet. Hayk: 16.00.03, 03.00.19 / [I.H. Manos. — Huxuuit Hosropoz, 2004. — 135 c.

4. Ileiicak 3. bonesnu cBuneit / 3. Ileiicak; nmox pex. [.B. Ilortanmuyka, B.B. Iletposa; nep. ¢ mon. I.B. Ilotamuyka. —
Benapycs: 3A0 “Koncyn”, 2008. — 686 c.

5. bonesnu ceuneit / [Cunopkun B., I'aBpum B., Erynosa A., Youpaes C.]; noa o6t pen. B.A. Cunopkuna. — M.: OOO
“AxBapuym-nipunt”’, 2007. — 357 c.

6. lllentyxa A.A. Ilpuaunn piapei mopocar y mifcucHHI mepiox Ta ix npodinakruka / A.A. lllentyxa // Berepunapna
MeauuuHa Ykpainu. — 2005. — Ne 9. — C. 41-42.

REFERENCES

1. Jesina E.V. Osoblyvosti patologoanatomichnoi' diagnostyky ta likuvannja dyzenterii' svynej u suchasnyh
umovah / E.V. Jesina, K.L. Kostjushkevych // Visnyk Dnipropetr. derzh. agrar. un-tu. — Dnipropetrovs'k, 2007. —
Ne2.-S.107-110.

2. Jesina E.V. Osoblyvosti vykorystannja antybiotykiv vyrobnyctva TOV “Vetsyntez” pry likuvanni koriv, teljat,
porosjat / E.V. Jesina, O.0. Macenko // Veterynarna medycyna Ukrai'ny. — 2005. — Ne 6. — S. 45-48.

3. Malov D.N. Associativnoe projavlenie balantidioza i jesherihioza svinej: jepizootologija, mery bor'by: dis. ... kand.
vet. nauk: 16.00.03, 03.00.19 / D.N. Malov. — Nizhnij Novgorod, 2004. — 135 s.

4. Pejsak Z. Bolezni svinej / Z. Pejsak; pod red. D.V. Potapchuka, V.V. Petrova; per. s pol. D.V. Potapchuka. — Belarus":
ZAO “Konsul”, 2008. — 686 s.

5. Bolezni svinej / [Sidorkin V., Gavrish V., Egunova A., Ubiraev S.]; pod obshh. red. V.A. Sidorkina. — M.: OOO
“Akvarium-print”, 2007. — 357 s.

6. Sheptuha A.A. Prychyny diarej porosjat u pidsysnyj period ta i'h profilaktyka / A.A. Sheptuha // Veterynarna
medycyna Ukrai'ny. — 2005. — Ne 9. — S. 41-42.

AHAIN3 NPUYHMH NEePBHYHBIX TIOHOCOB CPeH MOJIOJHSIKA CBHHEI

P. B. Teipcun, 0. M. Teipcuna, b. M. SIpuyk, O. B. /loBraian

IIpoBeneH aHanW3 IpPUYUH NEPBUYHBIX IIOHOCOB CPEIU MOJOJIHSAKA CBUHEH B BBICOKOTEXHOJIOTMYHOM CBHHOBOJCTBE.
OmnpeneneHs! TpynIs! GpakTopos, 00yCIOBIMBAIONIMX PAa3BUTHE JAHHON IIPOOJICMBI CPeIH MOJIOAHIKA CBUHEH PaHHEro BO3-
pacta. YCTaHOBJIEHO, YTO PAa3BUTHUE JHAPEH IOPOCAT MOXKET OBITH 00YCIOBJICHO (PM3NOIOTHIECKUMH 0OCOOCHHOCTSIMU HOBO-
POXKACHHBIX MOPOCAT, HAPYIICHUSAMH TEXHOJIOTMHU BBIPALUBAHUS CBHHEH, HH(PEKIMOHHBIMUA U MHBA3HOHHBIMH (haKTOpaMH.
OBnajieHHe HaBBIKAMU CHCTEMHOTO aHAJIN3a MPHYMH MEPBUYHBIX TIOHOCOB CPEIM MOJIOJAHIKA CBUHEH, yueTa BceX 00yclIoB-
JIMBAIOLIMX UX (AaKTOPOB — MIAT, KOTOPBIH MO3BOJIUT CYLIECTBEHHO YMEHBILINTH 3a00/1€Ba€MOCTb KHUBOTHBIX auapeeif. Iloct-
poeHne NpaBUIIBHOM CTPaTernu JUKBUIALUM M MPEJOTBPAIIECHHUS BO3HUKHOBEHHUS B JAJbHEHIIEM 3TOTO HEKEIATeIbHOTO
SIBIICHUSL CPEJ MOJIOJHSKA CBUHEH SBISIETCS 3a]10I0OM COXPAHEHHUs IOT0JIOBbS KUBOTHBIX B COBPEMEHHOM BBICOKOTEXHOJIO-
TMYHOM CBUHOBOJICTBE.

KnroueBble ci10Ba: NepBHYHEIE TOHOCH], MOJIOTHSK CBHHEH, BBICOKOTEXHOJIOTMYHOE CBHHOBOJCTBO, (hakTopbl, qudde-
peHLuaIbHAs AUATHOCTUKA, CHCTEMHBIN aHAIIU3.
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Analysis of primary diarrhea causes among young pigs

R. Tyrsin, Y. Tyrsina, B. Yiarchuk, O. Dovgal

Analysis of the primary causes of diarrhea in piglets in pig industry is an extremely important step in terms of building
the right strategy to eliminate and prevent the emergence of further adverse event among young pigs. In our view, the factors
that cause the problem in question should, be divided into 3 categories:

— development of piglets due to diarrhea physiological characteristics of newborn piglets;

— the development of diarrhea caused by disturbances in pig production;

— diarrhea, in which the development of leading role are infectious factors.

It should be remembered that only during the first three weeks of newborn piglets digestive system is able to break down
dairy products, and only in three weeks pig body starts fully digest animal feed. Gastric juice of little newborn piglets con-
tains hydrochloric acid, which reduces its protective properties in the case of minor errors in feeding leads to disease of the
digestive system. For splitting roughage body should develop mechanisms for enzymes. This is a complex process, often
accompanied by the development of diarrhea in young piglets because of the unwillingness of the digestive system to digest
roughage, takes time and the right approach. That is why the practice of using "training enzymes", which aims are to prepare
the body of the animal to digest roughage. It was during this period of time, some veterinary experts trying to process diar-
rhea under control by antibiotics or other antimicrobial drugs, which is unacceptable. Farmakoprophylaxis and therapy with-
out clarify the true cause of diarrhea INFRINGE only more harm after this intervention aggravated sometimes diarrhea.
To facilitate the adaptation mechanism of newborn piglets to digest roughage feed prestarter in its composition should con-
tain digestive enzymes and substances that regulate the pH contents of stomach.

Digestive enzymes (endoxynalaza, betaglukonaza, peptydaza, amilaza, fitaza, lipaza) improve digestibility and assimila-
tion of nutrients contained in the feed. When using digestive enzymes in daily feed intake significantly increases transport is
accelerated intestinal contents. For the regulation of intestinal environment should be used unprotected and protected (coated)
organic acids that change the acidity. Neutral or alkaline environment in the intestines of newborn piglets is ideal for the de-
velopment of pathogenic bacteria. Through organic acids, coated, set in the small intestine acidic environment that is suscep-
tible to pathogens.

The question of weaning piglets, is another important factor that cause the problem of acute digestive disorders of young
pigs. Pigs are observed compensatory growth. Too little piglets stunting in growth and development, they rarely develop
prolonged diarrhea. These animals have an increased susceptibility to colibacillosis.

When Acute problem of weaning is diarrhea in weaned piglets. The piglets under sow suck milk every hour, that young
and often eats small portions (30—40 ml milk). The process of weaning accompanied by significant stress for the piglets. Our
experience shows that passes about 2 days before pigs begin to eat normally roughage. In order to achieve the previous level
of digestible energy 2 weeks are needed. The cause of diarrhea from 3rd to Sth day after weaning is low consumption, if not
rejection of feed intake. The leading role in the development of diarrhea owned in small intestine villi, which absorb nutrients
and enzymes form. Villi are constantly working, and this is possible only if the flow of roughage is constant. If pigs consume
little or refuse from feed, villi stop working. Environment intestine filled with enterobacteria, accompanied by the develop-
ment of diarrhea.

Activating enzyme responsible for splitting fiber and starch is slower than increasing the number of feed intake. Incom-
pletely digested food enters the intestine, which causes the proliferation of enterobacteria, which are arriving in the large
intestine, causing diarrhea development.

What shall I do? Even the smallest pigs absorb liquid feed. Soaking feed before and after weaning promotes water for
better eating and reduces the risk of diarrhea. Liquid feeds are a way of soaking dry feed in 2/3 of water. Liquid feed given
2-3 times a day for 10 days before weaning and for 5 days after weaning in long feeders that was simultaneous access to all
animals. Piglets have it for 15-30 minutes. In addition, pigs must have permanent access to dry food. The main drawback is
additional labor costs.

To reduce the risk of diarrhea in weaned piglets in first two weeks after weaning piglets should reduce the intake of food.

Extremely important is the ability to differentiate and exclude eating disorders in young pigs, the leading role belongs to
infectious and invasive agents. Our experience shows that the primary diarrhea mainly registered among lactating pigs in first
days of life. By infectious factors that contribute to the problem in question of pig should include enteropathogenic strains of
E. coli, Clostridium, mouth and coronavirus, from invasive — coccidia. It is in our studies, we want to focus on the features of
the differential diagnosis of these diseases.

Piglets infected with coccidia have increased susceptibility to the manifestation colibacteriosis and dysentery. The mani-
festation of these diseases occurs at an earlier age and the clinical course is always difficult. Coccidia damage the intestinal
villi, much consequently the process of digestion and absorption is violated, in result is diarrhea. Mostly colibacteriosis in
pigs occurs in calves that received from pigs because their milk is insufficient for antibodies against E. coli. In most cases,
clinical symptoms appear in 7-10 days after weaning piglets and are accompanied by watery yellow feaces. Pigs infected
with delayed growth and development are fed longer.

For anaerobic enterotoxemia feaces are mixed with blood and gas vesicles. Mostly affected pigs during first days of life.

According to transmissible gastroenteritis mortality can reach 80 %. And the wall of the small intestine refined by vil-
lous atrophy.

Prevent manifestations flash colibacteriosis and anaerobic enterotoxemia of newborn piglets provided by vaccination of
sows during the second half of gestation. For the first time in 3 weeks, repeatedly — 2 weeks before expected farrowing.
Treatment of piglets at birth baykoks (or its equivalent) prevents manifestation of clinical coccidiosis, namely the appearance
of diarrhea at 5-7 days after birth.

Key words: primary diarrhea, young pig, pig tech, factors, differential diagnosis, systems analysis.
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JIKYBAHHS ITAPBOBIPYCHOI'O TACTPOEHTEPUTY Y HYIEHAT

Haiinowmpenimoro cepen BipycHUX iH(EKIiN LYIEHST, SKi peecTpyloTh Ha TepuTopii YKpaiHHu € mapBOBipyCHHI eHTe-
pur cobak (CPV-2), 3a sikoro po3BHBa€ThCsi BTOPUHHUI iMyHOAeILUT BHACTIAOK iH(DiKyBaHHS KicTKOBOTO MO3Ky. IIlmsixom
BIUTHBY BipyCy Ha IOJJI CTOBOYPOBUX KIIITHH, II€ TIPH3BOIUTS JI0 JICHKOIEHi], BTOpHHHOI OaKkTepiasibHOT iH(EKIIi], 1ka BUHH-
Kae SIK HACJIJIOK iH(iKyBaHHS EIITEeNilo 1 MOPYIIeHHs 3aXHCHOTO 0ap’€py KUIICUHHKY.

OpHuM 3 HAOUTBII e(heKTUBHUX KIIACIB MpenapaTis, 0 CIPUSIOTH 3MEHIIICHHIO aKTUBHOCTI 30y/JHIKA, € IMyHOMOTYJIS-
Topu. HaBeneni nmami momo BUKOPHUCTaHHS METOXy reMoTpaHc(ysii sSIK iMyHOMOAYIATOpa 3a JIKYBaHHS HapBOBIPYCHOTO
raCcTPOCHTEPUTY IIyLICHSIT.

Kurouogi ciioBa: napsosipychuii racrpoenteput (CPV-2), nyrensira, remotpancdysis, imynoda, JTiKyBaHHsI.

IMocTanoBka mpodieMu, aHAMI3 OCTAHHIX JocaiMKeHb i myOJikauii. [lapBoBipycHuii ractpo-
SHTEePUT — BUCOKOKOHTArio3Ha BipycHa XBopoOa colak, 110 XapaKTepU3y€eThCSI B OCHOBHOMY TOCTPUM
TeMOpAariYHUM E€HTEPUTOM, 3HEBOJHCHHSIM OpTraHi3My, JIEHKOIIEHIE€I0 1 MIOKapIUTOM. 3aXBOPIOBAHHS
ypaxkye cobak Oymb-KOTO BiKy, ajie HaHOUTBIT CIPHHHSATINBI 0 XBOPOOH ITyIICHATA y BIIll Bi 8 10
16 TikHIB [1]. V 3B 43Ky 3 THM, 1110 XBOpoOa HadyIa MHUPOKOTO PO3MOBCIOHKEHHSI, BUHUKAE HEOOXia-
HICTB y PO3poO0IIi I 3acTocyBaHHI ¢()eKTUBHUX Ta HAWOLIBII CydaCHHX CXEM JIIKyBaHHs, sIKi O 3a0e3re-
qyBaJIA BUCOKHUH BiZICOTOK BIYKMBAHOCTI XBOPHX TBapwH [2, 3].

OcHOBHa cTpaTeris JiKyBaHHs MapBOBIPYCHOTO €HTEPUTY 3BOJUTHCS 0 MAKCUMAJIBHOI MiATPUM-
k1 (izionoriuanx QyHkuii opranizmy [4]. OnHi€lo 3 HAUBAKIMBIIMX YMOB MIATPUMKH (i310710TI9HO-
T'0 CTaTyCy opraHizmy € edekTuBHe (QYHKIIIOHYBaHHS HOTO iIMyHHOI cuctemu [5, 6]. IIpote, miKyBaHHS
Mae OyTH KOMIUIEKCHHM 1 BKJIIIOUATH €TIOTPOTHY, ATOTEHETHIHY i CHMIITOMATHYHY TEpallifo, 3 BU-
KOPHCTAaHHSIM Te€MAaToJIOTIYHMX Ta OlOXIMIYHHMX MOKA3HUKIB KPOBi, SIKi JAIOTh 3MOTY OLIHHTH CTaH
XBOPOTO ITyTICHS, MPU3HAYUTH aJCKBATHY TEPAITif0, OI[IHUTH PEaKIliio OpraHi3My Ha JIiKyBaHHS [7, 8].

MeTo10 aociinkeHHsi OyJI0 BU3HAYUTH B TOPIBHSUIBHOMY aCIIEKTI BUKOPHCTAHHS METOIY T€MO-
TpaHcQy3ii 3a TKyBaHHSA apBOBIPYCHOT'O TACTPOCHTEPHUTY.

Marepiaj Ta MeTOIH TOCTiTKeHb. J[OCITiKCHHS TPOBOAMIIN y BETEPUHAPHIH KiIiHIM «JlonmHax»
Osgimiomnonbebkoro paiony Omechkoi obmacti. HocmimkeHds Oyino mpoBeneHo Ha 60-TH IyIeHATaX
pizHuX nopif, BikoM 60—180 i 3 KIIHIYHUMHU O3HAKAMH T'aCTPOCHTEPUTY.

JliarHo3 Ha MapBOBIPYCHUH TaCTPOCHTEPUT CTABWIIM KOMIUIEKCHO 3 YpaxyBaHHAM KIiHIYHHX
03HaK, €Mi300TOJIOTIYHUX JaHHUX, Ja00paTOPHUX Aocimkenb, Y3/, Yci xBopi TBapunu 3a Y3l Mamu
TUJISATAIIO0 TOHKOTO BiIUTY KAIIICYHHKY.

I3 xBopux TBapuH Oynu copMOBaHi 3a IPUHIUIIAMU AHAJIOTIB TPU AOCHiAHI rpynH no 20 TBapuH
y KOXHi#. JIIKyBaHHS I[yIICHIT MTPOBOIMIM 32 OJHAKOBOIO CXEMOIO B YCIX TPhOX TIpymax, sSIK perimpa-
TalliliHy Tepariio 3acTOCOBYBald 1H(Y3iHHI pO3UMHH peocopOiakTy Ta Iiioko3u 5 %. B peocop0i-
nakT B #1031 (50-200 M) mig yac iHQy3ii gomaBanu pubokcus (1 ma/10 kr macu Tina), a yepe3 6—12
TOJIUH MPOBOAWIH 1HPY3i0 5 % po3unHOM Tioko3u (50-200 mir), B Ky BBOIWIH eTam3inar (2 mi),
aminoBiT (5—10 M), kopaiamin (0,3—1,0 1) migmkipHo Ta nedTpiakcoH (30 Mr/1 Kr Macu Tijia) BHYT-
pilIHBEOM’ S130BO, pi3HUI Oylia B IMyHOMOAYMIO0Uii Tepamnii. [IpoBoasyum nikyBaHHS LYLEHIT BUTPH-
MyBaJId Ha TOJIOMIHIHN Mi€Ti.

VY mepiriit JOCTiAHIN IpyITi 3aCTOCOBYBaIM IMyHOMOY IO0uMiA npenapaT ImyHodan (Bup. Pocis) y
7031 1 amImysa miamKipHO OJWH pa3 Ha 100y, mpoTsiroM 5 mi0. B mpyriit TpyTii 3aCTOCOBYBaIM T€MOTpPAHC-
(y3ito 3arabHONPUIHATIMH METOIAMH, OJJHOPA30BO, B MEPILUIA ICHB JIIKYBaHHs Bi/l TBAPUH-IOHOPIB, SIKi
OyJIH IIETUICH] TPOTSToM POKY. B TpeTii rpyIii pOBOIMIIN JIUITIE CAMITTOMATHYHE JTIKYBaHHSL.

KoHTpoib pe3ynbTaTiB MPOBOIUIN METOJIOM CIIOCTEPEKEHB Ta MOPIBHSAHB 3a KIIHIYHAM CTaHOM
TBapHH MPOTATOM BCHOTO MEPiOAy JTiKYBaHHS.

OcHOBHi pe3yJIbTaTH I0CHiAKeHb. AHATI3yI0OUM Pe3yNbTaTH AOCHIiIKEHb [0 MEepIIii AOCTiAHIN
TPyII MyIEHAT, MH MOYKEMO CTBEPIDKYBATH, IO 32 BUKOPUCTaHHS Npenapary ImyHodaH migmKipHO ¥
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nmo3i 1,0 M, 1 pa3 Ha 700y, Ta CHMIITOMATHYHOI Tepamii Buay)ano 17 ado 85 % romis, 3aruHyio 3
a60 15 % uyueHsT, TpUBAIICTh JKyBaHHS ckiana 2-5 mi6. Y apyriil rpymi TBapuH, Jie 3aCTOCYBalll
reMoTpaHc(y3iro BiJ TBAPUH-TOHOPIB OJHOPA30BO B MEPIIHil ICHD JiKyBaHHA, BUIykano 19 abo 95 %
roJIiB, 3aruHyso 1 abo 5 % IyIeHsAT, TPUBATICTE JIKyBaHHS ckianana 1-2 mobu. B Tpetiit mocmimHii
rpymi, e 3aCTOCYBAIN CUMIITOMAaTHYHY Tepaiito Buayxaio 8 abo 40 %, 3arunyino 12 abo 60 % myue-
HST, TPUBAIICTD JIIKYyBaHHS ckiana 4—7 aio.

Tabmut 1- Tepanist nyneHsIT 32 HapBOBiPYCHOr0 raCTPOEHTEPUTY B NMOPiBHAILHOMY ACHEKTI

IBKi i B 3
I'pyna Kinbkicth Cxema nikysams Kypc JKyBaHHS, UTyXaJlo ArMHyJI0
TBapHH TBapuH JHIB TOJL % TOIL %
1 20 CuMnToMaTH4HA Tepartis 24 17 85 3 15
+ ImyHOoan
’ 20 CI/IMHTOMaTI/I‘IHa. Tepartist 12 19 95 1 5
+ remotpaHcy3is
3 20 CuMnToMaTH4HA Tepartis 4-7 8 40 12 60

AHaInizyroun OTpHMaHi AaHi MOXKEMO CTBEPXXKYBaTH, IO B MEPLII TOCTIIHIN rpymi Kypc JiKy-
BaHHS cKianaB 2—4 mobu i BuIykaio Ha 45 Y% OinbIe IyneHsIT HidK Y TPETiH TpyIIi, ¢ 3aCTOCOBYBaIN
JUIIIEe CHMIITOMAaTUYHY Teparito. ImyHoMonynstop ImyHOdaH, AiF09010 pEYOBHHOIO SIKOTO € CHHTETH-
YHUI TecamnenTtu], sSIKUi € iIMyHOAKTUBHUM MOXiAHMM (PparMeHTOM MOJICKYJIM TUMOIIOETHHY, HOTO
IMyHOPETYJTIOI0YA [Tisi 3aCHOBaHA Ha 3/IaTHOCTI CTHMYJIIOBATH MPOIYKITIIO 1HIIUX NEHTHIHUX TOPMOHIB
IMyHITETY 1 JIM(OKIHIB, 30KpeMa — TUMYJIiHY, IHTEpPJICHKIHY-2, HiABHIYBaTH PiBEHb IMYHOIJI00YJIi-
HiB, BUSIBUBCS €(DEKTUBHIM TEPATIEBTUIHUM 3aCO00M.

HaiiBummumii pe3yibTar JIiKyBaHHS IYICHST BiJl TAPBOBIPYCHOTO TACTPOCHTEPUTY OYB JOCATHYTHH
y ApYTi# Tpymi, TpuBaicTh JiKyBaHHSA (1-2 mobu), Ha 10 % BuUmMit HOK B TIEPIIiA TOCTITHIA Ta HA
50 % — uix B TpeTiil rpymi. Y Opyriil 3acTocoByBaJid METOJ reMoTpaHc(y3ii BiJ TBAPHH-IOHOPIB Ta
CUMIITOMaTHYHY Tepamito. JJoHopu Oynu mieruieHi IpoTAroM pokKy, B iX KpoBi 3HaAXOIWINCH LUPKY-
JIFOI0Y1 aHTHUTLJIA ITPOTH HapBOBIpycHOT iH(eKIi. OKpiM HUX BBEJCHA KPOB 3aMiCTHIIA YTpadyeHi opra-
HI3MOM KOMITOHCHTH KPOBi, OCOOJIMBO JICHKOIIUTH, IMiICHIMIA IMyHOJIOTIYHI BJIACTHBOCTI OpTraHi3My
peuMITieHTa 3a paxyHOK BBEJCHHS IT'PaHyJIOUUTIB, Makpodaris, JiM(OIHTIB, IUTOKIHIB, a TAKOX MMO3H-
TUBHO BIUTUHYJIA Ha KaMiIsApHI CYIUHH, IO TPU3BEIIO J0 3YIHHKH KUIIKOBOI KPOBOTEY.

Haitamwxkuuit pe3ynbTar OyB y TBApPHH 3 TPETHOI JOCIIIHOI TPYIH, TPUBAJICTD JIiIKyBaHHS 4—7 1mi0,
JIe 3aCTOCOBYBAJIM JIMILIE CHUMITOMATUYHY Tepamito. B it rpymi Buaysxano nume 40 % TBapuH.

[ligTBepIKEHHSAM KIIIHIYHUX CIIOCTEPEKEHb € 00’ €KTUBHI aHi, oiep>KaHi Mij] Yac MpOBEACHHS Jia-
0opaTOPHUX MOCITIKCHb KpOBi. MU BUBYAIH KUTBKICTh JICHKOITUTIB, EPUTPOIIMTIB, TeMOTII00IHY B 1-i,
3- #i Ta 6-1 IeHD MOCITIKEHB, BUBEIU CEPEIHINA pe3yabTaT 1 MiAaamy Horo cTaTUCTUIHIN 00poOITi.

Pe3ynpraTti reMaToNOTiYHHAX TOCIIPKEHb HaBeIeH] B Ta0wHIli 2.

Tabmuis 2 — Pe3yJibTaTi reMaTo0riYHUX JocaiizkeHb (M+Mm)

Kim KinpkicTs epurponuris, 10'%/n KiIIbKiCT;) JIEHKOLUTIB, KisbiicTs remorso6iny, r/
I'pyma ; (T/m) 10°/n (I'/m) ’
TBapUH KlgTb JleHp IociipKeHb
o 1-i 3-i 6-ii 1-# 3-i 6-i 1-i 3-i 6-ii
1 20 5,3+ 5.8+ 6,2+ 6,2+ 9,2+ 10,5+ 97,0+ 118,0+ 128,0+
0,20 0,19 0,15 0,56 0,56 0,46 6,49 4,94 4,90
2 20 4,4+ 6,0+ 6,7+ 3,5+ 10,3+ 12,8+ 91,0+ 124,0+ 139,0+
0,24 0,16 0,11 0,41 0,78 0,60 5,63 5,10 4,34
3 20 5,1+ 5,2+ 5,3+ 7,5+ 8,3+ 8,4+ 119,0+ | 125,0+ 126,0+
0,13 0,13 0,12 0,62 0,50 0,49 7,22 5,97 5,67

JocnianBimm KUTBKICTh €pUTPOIIMTIB 3a JOMIOMOTOI0 TeMaToJIoriqHoro anamizatopa Mindray 2800 vet,
MU BCTAHOBHIIW, IO B MEPIIi Ipymi ¢ 3aCTOCOBYBaIM iMmyHOMOAYATop IMmyHodan (Bup. Pocist) mo-
Ka3HWK Ha TIEPUINi JeHb XBopoOu crtaHoBuB 5,35+0,20, Ha Tpetitt — 5,78+0,19 T/n, Ha moctuit —
6,24+0,15 T/n. BogHoyac y npyriit JoCHiAHIM rpyIIi MYIEHST, A€ 3aCTOCOBYBAJIM METO]] FeMOTpaHC]y-
3i1 Ha mepmmi aeHb 1eil mokasauk OyB 4,4+0,24 T/n, na Tperiii — 6,0+0,16 T/n, Ha MIOCTHIA JeHB —
6,7+0,11 T/n 1 ue HaBULIMI MOKAa3HUK. Y TBapHH TPETHOI IPYIH, A€ 3aCTOCOBYBAIM CUMIITOMATHYHY

108



Haykosuit Bicauk Berepunaproi meantinam, 1’2016

Teparito, MOKa3HUK SPUTPOIHTIB Y TEPIIHiA neHb cTaHoBuB 5,1+0,13 T/m, Ha TpeTiit — 5,2+0,13 T/,
Ha WOCTHH AeHb - 5,3+0,12 T/n i OyB HallHWKYNUM pe3yabTaToM. Pe3ynbrar OyB CTaTHCTUYHO HENO-
croBipanM P<0,01.

Jocniausmmy y TBapuH Ha 1-H, 3-i, 6-11 1eHb XBOPOOHU MOKAa3HUKH KITHKOCTI JICHKOIMTIB, MOKEMO
CTBEP/AKYBaTH, IO B IEPLINI A€Hb Y TepIIoi rpynu Noka3Huk O0yB 6,2+0,56 I'/n, Ha Tpertiit — 9,2+0,56
['/n, na woctuit gens — 10,5+0,46 I'/n. ¥V uyueHsat apyroi rpynu 1eil nokasHUK B MNEPUIUH JIE€Hb XBO-
pobu cranoBuB 3,5+0,41 I'/1, Ha TpeTiii AeHL 3HAYHO 3pi3 1 ckiaB 10,3+0,78 /i1, Ha mIOCTHI JIEHB —
12,8+0,60 I'/m, e HaBUIIMIA pe3yabTaT. Y TBapUH TPETHOi TPYNH HA MEPIIUN JE€Hb XBOPOOH Killb-
KicTh neiikonutiB cknama 7,5+0,62 ['/n, Ha tpetiit — 8,3+0,50 I'/n, Ha moctuit nens — 8,4+0,49 I'/m.
Pe3ynbrat ekonuTiB OyB CTATUCTHYHO AOCTOBipHUM P<0,01.

BuBunBImm mokasHHK reMorio0iny Ha 1-, 3-, 6- IeHb XBOPOOH, MOXEMO CTBEPIKYBAaTH, IO B
MEPIIid TPyI, JIe 3aCTOCOBYBaIM iMyHOMOAYIATOp IMyHO(aH B mepimuii JeHb JiKyBaHHS MOKAa3HUK
remorio0iny ckiaB 97,0+6,49 /1, Ha TpeTii AeHp 3HaYHO 3pi3 10 118+4,94 1/m, Ha mocTuit — 3pi3 K0
128,0+4,90 r/n.

VY LyLeHAT Ipyroi rpymu, Je 3aCTOCOBYBAIM METOJ TeMOTpaHC]y3ii, CIIoCTepiraiu MBHUAKE 3pOC-
TaHHS TeMOTJTIO0iIHY, TaK Ha IMEPIINi JIeHb JIIKyBaHHS IIei ToKa3HHUK ckiaB 91,0+5,63 1/1, Ha TpeTiid
124,045,10 t/m1, Ha moctuit 139,0+4,34 1/, 11eii pe3ynbTatr OyB HalKpammm.

Y TBapuH TPETHOI TPYIH JI€ 3aCTOCOBYBAIM CHMIITOMAaTUYIHY TEparito, Takox Oyio 3adikcoBaHO
HE3HAYHE 3pOCTaHHS TeMOMIO0IHY MOPIBHSHO 3 TBAPHHAMH TEPIIOI Ta APYroio rpym. Tak B mepiunit
JICHb XBOpOOU Iieli moka3Huk ckiaB 119,0+7,22 r/n, na 3-i1 — 125,0+5,97 1/n, Ha 6-if — 126,0+5,67 1/1,
el pe3yJIbTaT 10 BCiX TPHOX TpymHax OyB CTATHCTHYHO TOCTOBIPHHUM.

BucnoBku. 1. Haif6inpmmii TepaneBTHYHNN e(EKT B JIiKyBaHHI apBOBIPYCHOTO EHTEPUTY IIyle-
HAT OyB JOCSITHYTHH B pe3yibTaTi 3aCTOCyBaHHS reMoTpaHcy3ii BiJy TBApHUH-TOHOPIB, sIKi OyJIH mIer-
JIEHI MPOTATOM POKY, TIPH IIBOMY BHIYKallo 95 % 1 3aruHyno 5 % ITyIeHsT, TPUBAIICTh Tepalrii cKia-
na 1-2 noowu.

2. Bukopucranns npemapaty ImyHodan (Bup. Pocis) mokaszaio kpari pe3yasTaTH TOPIBHSIHI 3 10-
CIIITHOIO TPYIIOI0, IPH LIbOMY BUAYXalo 85 % i 3aruHyno 15 % umyneHsaT, TpUBAJIiCTh Teparlii cKiaia
2—4 no6wu.

3. IIpoBiBIM IOCHTIKEHHS KPOBI XBOPHX I[YIICHIT HA KUTbKICTh €PUTPOIINTIB, JICHKOIUTIB Ta Te-
Morno6iny Ha 1-, 3-, 6-if JeHb XBOpOOU MOXKEMO CTBEPKYBATH, [0 HAMKpAIINi MTOKAa3HUK OyB y TBa-
pHWH JIpyToi TPYIH, A€ CIIOCTEPIraau MiaBUIMICHHS KUTPKOCTI ePUTPOITUTIB, JIEHKOITUTIB 1 TeMOTJIO0IHY,
IO BiAMOBia7I0 3HAYHOMY MOKPAIICHHIO KIiHIYHOTO cTaHy IyueHsT. Ilicns cratuctuynoi oOpoOku
TTOKa3HUKIB JIEHKOIIUTIB 1 TeMOTJI00IHY pe3yiabTaTH Oy CTATUCTUIHO JOCTOBIPHUMHU.
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Jleyenune NapBOBHPYCHOI0 FACTPOIHTEPHTA Y IEHKOB

B. H. llectakoBckas, O. I'. 'ymeHHbI#

Haubouiee pacnipocTpaHeHHBIM CPeld BUPYCHBIX HHPEKLHI 1IEHKOB, KOTOPbIE PETUCTPUPYIOT HA TEPPUTOPHU Y KPaUHBI
SIBJISICTCSl TAPBOBHPYCHBIM dHTEpUT cobak (CPV-2), mpu KOTOpOM pa3BHBAeTCs BTOPHYHBIH HUMMYHOACGHHLUT BCICACTBHE
HHQUIMPOBaHUS KOCTHOrO Mo3ra. IlyremM Bo3zmeHcTBHS BUpyca Ha JEJICHHE CTBOJIOBBIX KJIETOK, 9TO IPHBOJMT K JIEHKOIe-
HUH, BTOPHYHOH OakTepHabHOW MH(MEKIUH, KOTOPas BO3HUKAET KaK CICACTBHE MH(OHIIMPOBAHUS SIUTEINS U HApYIICHUSL
3aIIUTHOTO Oapbepa KHUIIEYHHKA.

OnuuMm u3 Hanbosee (P(HEKTUBHBIX KIIACCOB IIPENaparoB, CIOCOOCTBYIONIMX YMEHBIICHHIO aKTHBHOCTH BO30OyaUTENs,
ABJIAETCS UMMYHOMOAYIATOPBL. [IpHBeaeHbI JaHHBIE 110 UCTIONB30BAHUIO METO/a TeMOTPaHC(yY3UH KaKk HIMMYHOMOIYJIATOpa
TpH JI€4€HUHU TapBOBUPYCHOTO TaCTPOIHTEPHUTA LIIEHKOB.

KuroueBsbie ci1oBa: mapBoBupycHbIit ractposuteput (CPV-2), menku, remorpancysusi, iMyHobaH, JIeYeHHeE.

Treatmen of parvovirus gastroenteritis in puppies

V. Shestakovska, O. Gumennyi

The main treatment strategy parvovirus enteritis reduced to maximum support of physiological functions. One of the
most important conditions support the physiological status of the organism is its efficient functioning of the immune system.
However, treatment should be comprehensive and include causal, pathogenetic and symptomatic therapy using hematological
and biochemical blood parameters that allow you to assess the patient's condition puppy enable you to assign appropriate
therapy, assess the body's response to treatment.

The aim of our study was to determine in the comparative aspect of blood transfusion as the treatment method parvovi-
rus gastroenteritis.

Research was conducted at the veterinary clinic "Valley" Ovidiopol district of Odessa region. The study was conducted
at 60 puppies of various breeds, aged between 60—180 days with clinical signs of gastroenteritis.

With sick animals were formed on the principles analogues three research groups of 20 animals each.

Treatment of puppies were conducted by the same scheme in all three groups, as rehydratation therapy applied infusion
solutions rheosorbilact and glucose 5 %. In rheosorbilact in dose (50-200 ml) during infusion added the riboksin (1 ml / 10 kg) and
after 6—12 hours was conducted infusion of 5 % glucose solution (50-200 ml) in which was administered etamsylate (2 ml)
aminovit (5-10 ml) kordiamin (0.3—1.0 ml) subcutaneously and ceftriaxone (30 mg / 10 kg ) intramuscularly, the difference
was in immunomodulating therapy.

Analyzing the results of studies on the first experimental group of puppies, we can say that the use of the drug Imunofan
subcutaneously at a dose of 1.0 ml, 1 time a day, and symptomatic treatment recovered 17 or 85 % heads, killed 3 or 15 % of
puppies treatment duration was 2-5 days. In the second group of animals in which was used blood transfusion of animals —
donors once on the first day of treatment recovered 19 or 95 % heads, killed 1 % or 5 heads of puppies, duration of treatment
was 1-2 days. In the third experimental group which used symptomatic therapy recovered 8 or 40 %, died 12 or 60 % of the
puppies, duration of treatment was 4—7 days.

Analyzing the data, we can say that in the first experimental group, treatment was 2—4 days and recovered 45 % puppies,
more than in the third group in which used only symptomatic therapy. Imunofan proved an effective means.

The highest outcome treatment of puppies from parvovirus gastroenteritis was achieved in the second group, treatment
duration (1-2 days), 10 % higher than in the first group research and 50 % than in the third group. In the second group meth-
od used transfusion from of animals — donors and symptomatic therapy. Donors were vaccinated; during the year in their
blood were circulating antibodies against parvovirus infection. Transfused blood was having displaced the body lost blood
components, especially leukocytes, strengthened immunological properties of the body of the recipient through the introduc-
tion of granulocytes, macrophages, lymphocytes, cytokine, and positively influenced the capillary blood vessels, leading to
stop intestinal bleeding.

The lowest result was in third in experimental group of animals, the duration of treatment (days 4—7), in which applied
only symptomatic therapy. In this group, only 40 % of recovered animals.

The largest therapeutic effect in the treatment of enteritis parvovirus puppies was achieved as a result of transfusion of
animals — donors who were vaccinated during the year, with 95 % of recovered and 5 % puppies were lost, duration of treat-
ment was 1.2 days.

The use of the drug Imunofan (Russia) showed better results compared with the experimental group, while 85 % of re-
covered and lost 15 % of puppies, duration of therapy was 2—4 days.

Key words: parvovirus gastroenteritis (CPV-2), puppies, blood transfusion, Imunofan, treatment.

Haoitiwna 31.05.2016 p.
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3BAJIAHCOBAHICTh ®EPMEHTATAUBHOI CUCTEMHA
AHTHOKCHJAHTHOI'O 3AXHCTY B OPTAHI3MI
CBUHEM 3A JIIf CTPECOBOI'O ®AKTOPA

IMokazano iH(GOPMAaTHBHICTD IHTETPAILHNX MOKA3HHUKIB Ta IHJIEKCIB AKTHBHOCTI CHCTEMH aHTUOKCHIAHTHOTO 3aXUCTy Y
CBHHEH 3a Jii TEXHOIOTIYHUX cTpeciB. J[oBeIeHO AOUINBHICTh PO3PaXyHKY OKPEMUX IHICKCIB Ta iHTErpalbHUX MOKa3HUKIB
IUISL OL[IHKK CTaHy CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTy Ta IHTEHCHBHOCTI mepokcuiauii JiimigiB. BeranoBneno aucbananc
CHCTEMH aHTHOKCHJIAaHTHOT'O 3aXUCTY Y OpraHi3Mi CBUHEH 3a TEXHOJIOTIYHOIO CTPECy, Ha IO BKa3ye 3HW)KCHHS iHIEKCIB Cy-
MePOKCUIIMCMYTa3a/TIyTaTiIOHIIEpOKCHIa3a Ta CylNepoKcHaaucMyTas3a/karanaza (Ha 5-11 %). Iligx yac TexHOJIOTi4HOTO
CTpecy BCTaHOBJICHO MOPYLIEHHs 30aJIaHCOBAHOCTI YTBOPEHHS Ta 3HEIIKOPKCHHS BUIBHUX PAfMKalIiB, IO BUIUIMBAE 13 3HH-
XKEHHs Koe(ilieHTa aHTHOKcuAaHTHOTO 3axucty Ha 30-50 %. Haiibursm inGopMaTHBHIM HOKa3HUKOM B3a€MOBIIHOIICHD Y
CHCTeMi NEepPOKCHIHE OKHMCHEHHS JIMiNIB — CHCTeMa aHTHOKCHIAHTHOTO 3aXHCTy € iHTerpanbHuil nokasuuk — I1IOJI/AO3,
30KpeMa 3a BIUTydeHHS Ta IepeopMyBaHHs JOCIIIHUX TPy BCTAaHOBICHO 3pocTaHHs nokasHuka [10JI/AO3 y 23-24 pasm,
10 BKa3ye€ Ha BUKJIIOYHY YYTIUBICTh IIbOTO MMOKA3HUKA ITOPIBHSAHO 13 MONEPEIHIMHU.

KurouoBi ciioBa: inTerpasbHi MOKa3HUKH, 1HICKCH, IEPOKCH/IHE OKUCHEHHSI JIMI/iB, CHCTeMa aHTHOKCHIAHTHOTO 3aXH-
CTY, CBUHI, TEXHOJIOT1YHUH CTpecC.

IMocTtanoBka npodJemu. OnHiero i3 6€3yMOBHUX YMOB iCHYBaHHS >KHBOTO OpraHi3Mmy € 3a0e3rme-
4yeHHs (Hi310JI0TIYHOT PIBHOBArd BHYTPILIHBOIO CEPEJOBHIIA, 30KpeMa, 30alaHCOBAaHICTh YTBOPEHHS
BIIBHUX paguKaiiB Ta ix yrwiizauis [1]. B yMoBaX TEXHOJNOTIYHOTO CTpecy MPOXOAUTH 3POCTaHHS
IHTEHCUBHOCTI PaJUKaJIOYTBOPEHHS, IO MPU3BOIUTH A0 iHTEeHCH]iKalii NEpPOKCUIHOTO OKHUCHEHHS
nimigaiB (ITOJI) [2]. IHTeHCHBHICTh BUTEHOPAIUKAIIBHOTO OKHUCHEHHS BU3HAYAETHCS HE JIHIIE IIBHUIKIC-
TIO YTBOPCHHS BUIBHUX PaAMKaliB, aje i (QyHKIIOHAJBHUM CTAHOM CHCTEMH aHTHOKCHJIAHTHOTO 3a-
xucty (AO3) [3, 4].

AHaji3 ocTaHHIX qocaimKeHb i myomaikamiii. Ha cboroaHi A1 OLIHKYM iHTEHCUBHOCTI BiTbHOpPA-
JUKaJIbHOI'O OKUCHEHHS, CTaHy CUCTEMH aHTHOKCUIAHTHOI CUCTEMH 1 30aJ1aHCOBAHICTh IHTEHCUBHOCTIL
ITOJI ta aktuBHOCTI cuctemMu AO3 BU3HAYAIOTHh PAI PO3PAXYHKOBHX IMOKAa3HHKIB, 30KpeMa, iHIEKC
36anancoBaHocTi CA3, inTerpanpuuii nokasnuk — [IOJI/AO3, gakTop aHTHOKCHAAHTHOTO CTaHy Ta
psan inmux [5-8]. OmHak, X iHQOPMATHUBHICTE Y OPiBHIIEHOMY aCIIEKTI MIPAKTUIHO HE BUCBITIICHA, a
iX IHTEepHpeTalis y pi3HUX aBTOPIB ACIIO pi3HUTHCS [5-9].

Merta pocainskeHHs1 — JOCIIAUTH iHGOPMATUBHICTH PO3PaxXyHKOBHUX MOKAa3HUKIB aKTHBHOCTI CHC-
TeMH aHTHOKCHIAHTHOTO 3aXHCTY B OpraHi3Mi CBHHEH 3a il TEXHOJIOTIYHUX CTPECIB.

Marepian i MmeTroamn gocaigkenb. Jocmimkenns nposoawin Ha ceuHopepmi TOB CIT «HiOy-
non» dinist «Mpis» c. Cokin Kam'suens-Iloninecekoro paiiony XMenbHUIBKOT oOmacTi. s mpo-
BEJICHHS eKCIIepUMEHTY Oyio mifgiopano 20 mopocsat Bexukoi 0inoi mopoau 60-genHoro Biky. o
JIBOMICSITHOTO BIKY HOPOCST YTPUMYBAIH I CBUHOMAaTKAaMH y THIOBHUX NPUMIMICHHAX. byio
copmMoBaHO 2 rpynu TBapuH, 1o 10 roniB y koxHii. TBapuHH KOHTPOJIbHOT Ipynu y 60-1eHHOMY
Billi BiJUTy4eHi BiJ CBHHOMATOK, MPOBEACHO BaKIMHAIIII0 MPOTH OCIUXH Ta cpOPMOBAHO TPy Ha
nopomyBaHHs. Y 90-mo6oBoMy Bimi mpoBeaeHO peBakmuHamito i Ha 180-Ty 100y XUTTS TBapwH
MIEPEBOAMIN B JITHIN Tabip Ta MPOBOIWUIN TIEPEpO3MoaALT rpyn. HaToMicTs TBapuHH KOHTPOJIBHOT
Ipynu y 1 IepioJu OHTOTeHe3y nepedyBanu y ctaaii ¢izionoriunoro cnokow. TBapun y chopmo-
BaHUX Tpylax yTPUMYBaIH HAa CyXOMY KOHIIEHTPATHOMY THIII TOAIBII, JOCTYH IO BOJIH — BITbHHUH.
l'ogyBanu cBUHEN BBOJIIO.

© anuyk O. B., Kapnoechkuii B. 1., 2016.
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VY 60-, 61-, 65-, 90-, 91-, 95-, 180-, 181-, 185- Ta 210-1060BOMY BiIli y BCiX TBapuH Opanu KpoB
HUISIXOM IYHKLii MepeAHboi MOpPOKHUCTOI BEHH (OO 3-MICSIYHOTO BiKy) Ta BYIIHOI BeHM (Ticis
6-MiCSIIHOTO BIKY).

YV eputporuTax KpoBi MOPOCAT BU3HAYATIHN: aKTUBHICTH cynepokcuaaucmyTasu (CO/I) 3a MmeTomom
onucanuM /ly6ininoro €.€.; KaTanasu 3a 34aTHICTIO TIEPEKHCY BOJIHIO YTBOPIOBATH 13 COISIMH MOJIi0-
JICHy CTIMKHH KOJbOPOBHH KOMIUIEKC; TIyTaTiOHPELyKTa3H, 0 0a3yeTbcs HAa MPUHIMII KoiH dep-
MEHT, 3a Y4JacTi BiTHOBJICHUX (OpM MipUANHHYKICOTHIIB, IEPEBOAUTHh OKUCICHY (OPMY TIyTaTiOHY
y BITHOBIICHY, 332 CTYIICHEM 3POCTaHHS SIKOTO B CEPEHOBHIII 1HKYOAIlil po3paxoByEThCS aKTHUBHICTH
(hepmeHTy; TIyTaTiOHIEpOKCcHaa3u 3a MeTogoM Moina B.M.; BmicT TBK-akTHBHUX MPOIYKTIB CHEKT-
POo(OTOMETPHUYHMM METOAOM 3a PEAKIE 3 TI00ApOITYPOBOIO KHMCIOTOH; JIEHOBHUX KOH IOIAHTIB Ta
KETO/Ii€HIB 3a MPHUHIIMIIOM, IIO MPOIEC MEPOKCHIHOTO OKUCHEHHS MOJTIHEHACHYCHUX KUPHUX KHACIOT
CYIIPOBOKYETHCS MIEPErpyIyBaHHsIM MOABIHHHUX 3B A3KiB 1 BAHUKHEHHSIM CHCTEMH CIIONYyYEHUX Ji€-
HOBHX CTPYKTYp, SIKi MalOTh MAKCUMYM TOTJIMHAHHS 32 232-234 HM 3 muedeM B o6macTi 260-280 HM,
BIJIMTOBITHAM KeTozieHaM. Y Tiia3Mi KpoBi Bu3Hadayn BMicT ocHOB [IIudda, mo 6azyerscs Ha BUMI-
PIOBaHHI iHTEHCHBHOCTI (pJTyOpeCleHIi] JaHUX CIOIYK, OTPUMAHUX JIMiJHUMHA PO3YUHHUKAMH 3 0i0-
JIOT1YHOTO MaTepiany; BMICT 3arallbHUX JIiMiAIB rpaBiMeTpuyHuM MetoxoMm [10].

Ilicis oTpuMaHHS pe3yIbTaTIB HOCITIIHKEHb MPOBOIMIN PO3PAXYHOK IHTETPATEHUX MTOKAa3HUKIB Ta
iagekciB cuctremu AO3. Inaexcu aktuBHOCTI cuctemu AO3:COJI/KAT ta COJ/TTI — inpekc 30anan-
coBanocti CA3; I'TI/T'P — ingexc 30amancoBaHocTi riryTaTioHoBOi JaHku CA3. IHTerpanbHi mokasHu-
ku iHTeHcuBHOCTI [1OJI Ta cucremn AO3:110JI/AO3 — BimHOmEeHHs cymu moka3HukiB [10JI mo cymu
MOKa3HUKiB (epMeHTaTHBHOI crucTeMd AO3 (aHTHOKCHIAHTHO-IPOOKCUIAHTHUHN 1HICKC), PO3PaxOBY-
BaJIX 32 QOPMYJIIOIO:

MOT/AO3 = ((MTe/M JTan) + (Jke/JIkn) = (Kne/Ena) = (Moe/Mog)/((co/le/co/in) = kaTe/kaTn) + @ TTerTln) + Cereq))
D poc — PakTOp aHTHOKCHAAHTHOTO cTaHy ((PaKkTOp aHTHOKCHIAHTHOI CHCTEMH) 00paxoByBasH 3a HOpMYJI0I0:
COM = KAT
MIs
I'TIO/AK - inTerpanpHuii nokasHuK (koe(illi€HT) aHTHOKCUAAHTHOTO 3aXUCTY.

s 3py4HOCTI aHami3y pe3ynbTaTiB BCi pO3paxyHKOBI MOKa3HUKU TBapWH AOCIIAHOI TPyIH BHpa-
JKaJIH y BiJICOTKAX 10 KOHTPOJIBHOI TPYITH TBApHH.

OcHOBHI pe3yjbTaTu AocaimkeHb. [loka3auk cmiBBigHOmeHHs aktuBHOCTI COJl Ta KaTtama3m
CBITYUTH MPO BHYTPIIIHINA AuicOanaHc (PepMEHTATUBHOI aHTHOKCHJIAHTHOI CHCTEMH Ta 3HMKCHHS 3a-
TaJIbHOTO aHTUOKCUJIAHTHOTO TIOTEHITially OpraHa 4 opraHi3My B IijomMy [7].

3HMKCHHS AKTUBHOCTI (PepMEHTATHBHOI CHCTEMH aHTHOKCUIAHTHOTO 3aXHCTY Y pa3i CTpecy mpo-
XOJIUTh 4epe3 TOPYIICHHS CTPYKTYpH MOJCKynu (epMeHTy pamukaiamu OKCUTEHY Ta MPOAYKTaMU
IIOJI [3]. Hectpykuist pizHuX (pepmeHTHHX cucTeM 3a akTuBizauii I10JI BupaxeHna pizHOIO MipoIo,
30KpeMa, aKTUBHICTh KaTana3u Ta ['1l 3HmKkyerbes aemo Ounpire Hidxk COJl, 10 TOSICHIOE BipOTiaHE
samwkeHas iHgexciB COI/TTI ta CO/KAT 3a crpecy Ha 5-11 % (puc. 1). Impexcn CO/TTI Ta
COJI/KAT wmaroTh BUCOKI KopensiiitHi 38’ sa3ku (r=0,84; p<0,01).

@DAOC =
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Puc. 1. Inpexcn pepmentarusHoi cucremu AO3 y cBuHeit
3a TEXHOJIOTiYHOro cTpecy (n=5; %).
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VY cucreMi aHTHOKCHIAHTHOTO 3aXKCTY BAXKIJIMBY POJIb BiIirpac rIyTaTiOHOBA JIaHKA (BiTHOBJICHUI
TIIyTaTiOH, TIyTaTiOHMEPOKCHa3a, TIyTaTiOHpENyKTa3a), sika CIpusie 30epekeHHIO0 aHTHOKCHAHTHO-
ro romeocTta3y [3]. IIpoBeneHi HOCTiKEHHS CBia4aTh, o aktusizallis [1OJ] mix gac TeXHOIOTIIHOTO
CTpECY iCTOTHO BIUIMBA€E Ha aKTUBHICTH TIIyTaTiOHOBOI JIaHKU cuctemu AQO3.

[Ticna Bimtyuennst mopocst inaekc I'TI/I'P npoTsrom nepiuoi 700M BiporiiHO He 3MiHIOETBCS, HE 3Ba-
JKArOuM Ha 3aHIKEHHS aKTUBHOCTI (DepMeHTIB B cepenHboMy Ha 15-16 %; (p<0,05). Onnak, xo 5-i 1oou
TTICIIS BIITY9ICHHS IPOXOAMIIO 3HIDKEHHS ITHOT0 ITOKa3HUKA Ha 7 % 3a paXyHOK 3pOCTaHHS akKTUBHOCTI [ P.

TexHomnorigyamiA CTpec Bij MepeBEACHHS TBAPHH Y JiTHIN Tabip Ta rnepedopMyBaHHS TPyl MaB JIEII0
iHakmmii BrutuB Ha iHgekc ['TI/T'P, 3o0kpema, mpotsirom nepiioi 100w 1ieli MOKa3HHUK BipOTiTHO 3pOCTaE Ha
14 % 3a paxyHOK Oinbpioro 3HmwKeHHA akTuBHOCTI [P (Ha 24 %; p<0,001) mix ['Tl (Ha 17 %; p<0,01).
Tob6T0 manmii cTpecoBHii PaKTOP 3YMOBIIIOE AUCOANAHC Y CUCTEMI ITyTaTioHOBOT JlaHKK AO3.

CtyniHb OKCHAALIIHOTO CTpecy BU3HAYAETHCS HE TUIBKM PIBHEM YTBOPEHHSI BIIbHUX PallUKaliB,
a ¥ MBUIAKICTIO IX yTUmi3amii, TOMy Ui BU3HAUYEHHS CTYNEHsI OKCHUAALIIHOTO cTpecy po3po0ieHO ps
IHTerpaTbHUX IMMOKA3HUKIB BigHOMEHHS BMicTy IpoaykTiB I1OJI no aktuBHOCTI cuctemu AO3.
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Puc. 2. InterpaabHi nokasnuku I[10OJI Ta AOC y cBuHei 32 TexHOJIOTiYHOr0 cTpecy (n=5; %).

HaiiGinem mpocTuM 3 TeXHIYHOTO 00Ky € BH3HA4YCHHS iHTerpanbHOro mokazauka I'TIO/JIK, skuit
JesIK1 TOCIITHUKH BU3HAYAIOTH SK KOe(]IIlieHT aHTHOKCHIAHTHOTO 3aXuCTy. [lix 9ac TEXHOIOTI9HOTO
cTpecy 1el nmoka3Huk 3HmKyeTbest Ha 30-50 % (p<0,001) mpoTsirom mepioi 1o0u, 1m0 BKa3ye Ha 3Ha-
yHmii qucbananc Mix iHTeHCHBHICTIO [IOJI Ta aktuBHICTIO epmenTaTrBHOI aHku CA3. OmHak, 110
5-1 moOwu micns nii cTpecoBoro (akTopa Iei MOKa3HUK 3pocTae B cepenqasomy y 1,2 paza (p<0,01), mo
CBIIYUTD NP0 aAAITALiI0 OPTaHi3My A0 Iii CTPECcOBOTo (akTopa.

[HTerpansHmii Moka3HUK — GaKTop aHTHOKCUIAHTHOTO cTaHy [2], abo sk Horo mie Ha3uBaloTh (a-
KTOp aHTHOKCHUAAHTHOTO 3axucTy [11] mompum BHcOKy kKopemnsmiro i3 mokaszaukoM [TIO/IAK (r=0,9;
p<0,001) € 6impIr yyTMBEM 110710 BpiBHOBaXkeHOCTI cuctemu [10JI-AO3. HezanexxHo Bix nmpuunHU
TexHoJoriuHoro crpecy nokazHuk @AOC OyB BiporinHo Ha HIKYOMY piBHI Big mokasHuka ['TIO/JIK
Ha 7-21 % (p<0,05-0,001).

3nauny poisb y miaTpuMandi [10JI Ha BUCOKOMY piBHI Bifirpae AeKOMIICHCAIiS MEXaHi3MiB ajarl-
tanii. CimiJl BiI3HAYMTH HEraTUBHI KopensiiiiHi 3B’ s3ku nmoka3HukiB [TIO/IK ta ®AOC i3 iHgeKcoM
uddoyrBopenns (r=-0,7; p<0,05), oueBUIHO, 110 32 HOPMATHLHUX ()i310JOTIYHUX YMOB MPU TEXHO-
JIOTIYHUX CTpecax mompu 3poctanHs iHTeHcuBHOCTI [1OJI Ta 3HMWKeHHA akTHBHOCTI cuctemu AO3
3pOCTa€e IHTEHCUBHICTh 3HEIIKO/DKCHHS KiHIICBUX MPOIYKTIB MEPOKCHUAIN] i3 HAKOMMMYCHHSIM OCHOB
Mudda (puc. 3).

Harii6inpin iHpopMaTHBHUM MOKa3HUKOM B3aeMoBinHomeHb y cuctemi IIOJI-AO3 € inTerpanbHuit
noka3Huk — [10JI/AO3 (BignomenHs cymu nokaszHukiB I[10JI mo cymu mokazaukis AO3).

Sk BUIHO 13 TaHWUX PUCYHKA 3, CTPEC 3a BiJUTy4EHHS TBAPUH CYNPOBOKYETHCS 3HAYHUM 3POCTaH-
HSIM 1HTEHCHBHOCTI MEPOKCHIALI] JiMiAiB Ta 3HWKEHHSIM (epMmenTaTuBHOI JaHKH CA3 (mOKa3HUK
[TOJI/AOC 3poctae y 23 pasu; p<0,001), oo Bka3ye Ha BUKIIOYHY YyTIUBICTH IIOTO ITOKA3HUKA T10-
PIBHSHO i3 moniepeHiMH. TeXHOIOTIYHMIA CTpeC 3a BaKIMHAIIT TBAPUH CYIIPOBOIKYBABCS 3pOCTAHHSIM
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y 4,8 pasu (p<0,001), a mepeBeieHHsT TBApUH y JITHIH Tabip Ta nepedopMyBaHHS TPYI HA JOPOIILY-
BaHHSI CIIPHUSLIIO 3pOCTaHHIO OoKa3HUKa y 24 pas3u (p<0,001).

3000
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1000
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0
60 61 65 90 91 95 180 181 185 2
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Puc. 3. Interpansuuii noxasuuk [IOJI/AOC y cBuHel 32 TeXHOJIOTiYHOTO
crpecy (n=5; %).

Takox CIil BIIMITHTA BHCOKI Bifl’ €MHI Kopensiiiiai 3B’ si3ku mokasuuka [I0OJI/AOC i3 moka3Hu-
kamu ['TIO/JIK i DAOC (r=-0,9; p<0,01) Ta mo3utusHi i3 mokazaukamu ['TI/T'P(r=0,63) i MJIA/nimigu
(r=0,88; p<0,015).

BucHoBku. BeraHoBneHo aucOanaHc B CUCTEMI aHTHOKCHIAHTHOTO 3aXHCTy y OpPTaHi3Mi CBUHEH
3a TEXHOJIOTIYHOTO CTpecy, Ha mo Bkasye 3HkeHHs inaekciB CO/TTI ta COA/KAT na 5-11 %. Ilig
Yac TEXHOJIOTIYHOTO CTPECY BCTAHOBIICHO 3HWKCHHS Koe(illieHTa aHTUOKCUIAHTHOTO 3aXUCTy Ha 30—
50 %, mo Bka3ye Ha 3HAYHUN naucOananc Mk iHTeHcuBHICcTIO [TIOJI Ta akTHBHICTIO (PepMEHTATHBHOI
nauaku CA3. Haitbineim iHhopMaTHBHIM TTOKAa3HUKOM B3aeMoBigHOMIEeHb ¥ cuctemi [10JI-AO3 € inTe-
rpanbHuii mokaszHuk — [IOJI/AO3 (BigHomenHs cymu nokasaukiB [10JI no cymu mokasuukis AO3).
BimrydeHHs TBapuH CYIPOBODKYETHCS 3HAYHUM 3POCTAaHHSAM 1HTCHCHUBHOCTI TIEPOKCHUIAII TR Ta
samwkeHHIM (epmenTatuBHOI TaHku CA3 (mokazauk [1OJI/AOC 3poctae y 23 pasm), o BKa3ye Ha
BUKITIOYHY YYTJIUBICTh I[bOT'0 MTOKa3HUKA TOPIBHIHO 13 TIOTIEPEIHIMHU.

[TepcriekTvBY MOJANBITNX TOCIIPKEHB MOJIATAIOTh Y BCTAHOBJIICHHI 1HACKCIB aKTUBHOCTI i 30ana-
HCOBAHOCTI CUCTEMH aHTHOKCHIAHTHOTO 3aXHUCTy Ta IHTCHCHUBHOCTI IEPOKCUIHOTO OKUCHEHHS JIIMI B
y CBUHEH Pi3HUX TUIIIB BUIIOT HEPBOBOI JisUIBHOCTI.
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CoanancupoBaHHOCTh (pepMEHTATHBHOI CHCTeMbl AHTHOKCHIAHTHON 3aIIMTHLI B OPraHu3Me CBHHeil moja BJms-
HHEM CTpeccoBoro gakTopa

A. B. lanuyk, B. 1. Kapnoscknii

IMoka3ano MH(MOPMATUBHOCTh MHTETPATBHBIX ITOKa3aTelel U MHICKCOB aKTUBHOCTH CHCTEMbI aHTHOKCHUIAQHTHOM 3aly-
THI y CBUHEH IIPH IEHCTBUHM TEXHOJIOTHUECKUX CTpeccoB. [loka3aHa 11el1ecoo0pa3sHOCTh paciyeTa OTAENbHBIX HHIEKCOB U UH-
TerpabHbIX ITOKa3aTeleH Ul OLCHKH COCTOSHHSI CHCTEMBI aHTHOKCHIAHTHO! 3amuTsl 1 nHTeHcuBHOCTH [1OJI. Yeranosie-
HO J1cOaaHC CUCTEMbI AHTHOKCHIAHTHOM 3aIllUThl B OPraHU3ME CBUHEH NpH TEXHOJIOTUUECKOM CTPECCE, HAa UTO YKa3bIBAeT
CHIDKCHHE HMHJIEKCOB CYNEPOKCHAIMCMYTAa3a/TIyTaTHOHIEPOKCHIa3a U CylepoKcHIaucMyTa3a/kartanaza (Ha 5—11 %). Bo
BpeMs TEXHOJOTUYECKOTO CTPECCca YCTAaHOBJICHB! HapyIIEeH!Us cOalaHCHPOBAaHHOCTH 00pa30BaHUsI U 00€3BPEKUBAHUS CBOOO-
IHBIX pagKajoB, 4TO CIEIYyeT [0 CHIKEHHIO Kod(duirenTa aHTHokcuaanTHo 3amutsl Ha 30-50 %. Haubosee nndopma-
TUBHBIM IOKa3aTeJIeM B3aMMOOTHOIICHUH B CHCTEME IEPEKHCHOE OKHCIICHUE JIUIUI0B-CHCTEMa aHTHOKCUIAaHTHOH 3allUTHI
SIBISIETCSL. MHTErpaibHbI noka3arens — [1IOJI/AO3, B wacTHOCTH IpH OThEME U Iepe)OPMHUPOBAHHU HCCIIENOBATEIHCKUX
rpynn ycraHoieHo poct nokaszarens IIOJI/AO3 B 23-24 pasa, 4To yka3blBaeT Ha MCKIIOUUTEIbHYIO 4YBCTBUTECIBHOCTH
JTAaHHOTO MOKA3aTelIsl 10 CPABHEHUIO C MPEABIIYIIIMHU.

KnroueBble ciioBa: MHTErpajgbHbIE MOKA3aTeNU, HHAEKCHI, IEPEKUCHOE OKHUCIEHHE JIUMUAOB, CUCTEMA aHTHOKCHIAHT-
HOM 3aILUTBI, CBUHBU, TEXHOJIOIMYECKUI1 CTpecC.

Balance enzymatic antioxidant defense system in pigs under the influence of stress factors

0. Danchuk, V. Karpovskiy

The work is devoted to research estimates informative activity of the antioxidant in the body of pigs on the technological stress.

Reduced activity of enzymatic antioxidant defense system is under stress due to violation of the structure of the enzyme
molecule oxygen radicals and lipid peroxidation products. The destruction of various enzyme systems in the activation of
lipid peroxidation expressed in varying degrees, including catalase and glutathione peroxidase activity decreased slightly
more than superoxide dismutase, explaining the possible decline of indices superoxide dismutase / glutathione peroxidase and
superoxide dismutase / catalase under stress for 5-11 %. Ratio of superoxide dismutase and catalase activity indicates inter-
nal imbalance enzymatic antioxidant system and reducing the total antioxidant capacity of the body or the whole body. Indi-
ces superoxide dismutase / glutathione peroxidase and superoxide dismutase / catalase have high correlation (r = 0.84).

In the antioxidant defense system plays an important role glutathione link (glutathione, glutathione peroxidase, glutathi-
one reductase), which promotes the preservation of antioxidant homeostasis. Our studies indicate that activation of lipid pe-
roxidation in the process of stress significantly affects the activity glutathione level of antioxidant protection.

After weaning piglets index glutathione / glutathione reductase during the first day does not change significantly despite
the lowering enzyme activity an average of 15-16 %. However, the 5 th day after weaning took place decrease of this index
by 7 % due to increased activity of glutathione reductase. Technological stress of transfer in the summer camp and re-
forming groups had slightly different effect on the index glutathione / glutathione reductase, particularly during the first day
this figure significantly increased by 14 % due to a greater decrease in activity of glutathione reductase (24 %) than glutathi-
one (17 %). That is now stress factor causes an imbalance in the system of glutathione level of antioxidant protection.

Oxidative degree of stress depends not only on the level of formation of free radicals, but the speed of recovery, there-
fore, to determine the degree of stress oxidative developed a number of integrated indicators related content products of lipid
peroxidation activation of antioxidant protection. The easiest part is the technical definition of the integral index glutathione /
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diene conjugates, which some researchers define as the ratio of antioxidant protection. During the process of stress, this fig-
ure is reduced by 30-50 % during the first day, indicating a significant imbalance between the intensity of lipid peroxidation
and enzyme activity level of antioxidant protection. However, the 5th day after exposure to stressors this figure growing by
an average of 1.2 times, indicating that the adaptation to the action of stress factor.

The integral index a factor of antioxidant status, or as it is called antioxidant factor despite high correlation with the in-
dex glutathione / diene conjugates (r = 0,9) are more sensitive about the balance of the education system and neutralize radi-
cals. Regardless of the cause of technological stress factor indicator of antioxidant status was significantly lower level of the
index glutathione / diene conjugates at 7-21 %.

Stress at weaning accompanied by a significant increase in the intensity of lipid peroxidation and decrease enzymatic an-
tioxidant defense system level (a measure of the ratio of indices of lipid peroxidation indices to total antioxidant activity of
the growing 23 times), which indicates exceptional sensitivity of this indicator compared to previous ones. Technological
stress vaccination of animals accompanied by growth of 4.8 times, and transfer the animals to summer camp and reforming
groups in the rearing boosted the index 24 times.

Established imbalance in the antioxidant defense system in the body of pigs, the technological stress reduction as indi-
cated by the index superoxide dismutase / glutathione peroxidase and superoxide dismutase / catalase under stress at 5.11 %.
During the process of stress reduction coefficient established antioxidant 30-50 %, indicating a significant imbalance be-
tween the intensity of lipid peroxidation and enzyme activity level of antioxidant protection. The most informative indicator
of relationships in the antioxidant defense system is integrated indicator — ADS (antioxidant defense system) / LP (lipid pe-
roxidation). Weaning is accompanied by a significant increase in the intensity of lipid peroxidation and reduced antioxidant
enzyme system level (indicator ADS / LP increases 23 times), which indicates exceptional sensitivity of this indicator com-
pared to previous ones.

Prospects for future research is to establish indices of activity and balanced antioxidant defense system and the intensity
of lipid peroxidation in pigs of different types of higher nervous activity.

Key words: integrated indicators, indices, lipid peroxidation, antioxidant defense system, pigs, technological stress.
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BIIJIUB AKBAXEJIATHOI'O PO3YHUHY CEJIEHY HA JIUHAMIKY
BMICTY IMYHOTI'JIOBYJIIHIB TA HUPKYJJIOIOYUX IMYHHUX
KOMIIVIEKCIB B CUPOBATII KPOBI MOJIOAHSKY ITEPEIIEJIIB

B crarti mokasaHo, o cy4acHi METOJH BEICHHS NTaXiBHUITBA Iepef0avyaroTh iHTEHCHUBHI TEXHOJIOTIi BUPOIIYBaHHS
TIepeTIeNiiB, B Pe3yJIbTaTi IKUX 30UIBIIYEThCS KiTBbKICTh CTpec-(hakTopiB, M0 MOXKe OyTH MPUYNHOIO 3HW)KEHHS PEe3UCTEHTHO-
CTi NTHLI 1 SIK HACIIIOK PO3BUTOK iIMyHOAE(ILIUTHOTO CTaHy. BUCBITICHO pe3ynbTaTH HayKOBUX IOCHIIKECHb i3 MUTAHb BH-
KOPUCTaHHsl HaHOAKBaxeJIaTHOro po3unHy CeneHy Ta HOTo BIUIMB HA MOKa3HUKH I'yMOPAJIbHOTO IMYHITETy NepereiB, 30K-
pema, BMiCcTy iMyHOTJIOOYITIHIB Ta HUPKYITIOIOUUX IMYHHHX KOMIUIEKCIB B CHPOBATII KPOBi. BCTaHOBIIEHO, 1110 aKBaxeaaTHUI
po3unH Ceneny, 3a iHKyOauiitHOT 00pOOKH MEepereNrHUX s€llb, BIUIMBAE Ha MOKa3HUKH T'YMOPAIBLHOTO IMYHITETY 3aJISKHO
Bix no3u. B ontumanshiit 1031 0,05 Mkr/kr akBaxenatHuit po3unH CeneHy cripusie 30UIBIICHHIO BMICTY IMyHOTJIOOYIIIHIB Ta
3MEHIIEHHIO NUPKYJIOI0YHX IMyHHUX KOMIUIEKCIB B CHPOBATIli KPOBI IIEPEIIENiB B OJJHO- Ta IT’ ITHAO00BOMY Billi.

Kumiouogi ci1oBa: akBaxenarauii po3zunH CeneHy, MOJOAHSK HepereiB, IMyHOJIOOYIIiHY, IIUPKYJIIOI0U] iIMyHH] KOMIUIEKCH.

ITocTanoBka nmpoo6aemu. CydacHi METOI BEACHHS MTPOMICIOBOTO MTaXiBHUIITBA TIepea0adaroTh
IHTEHCHBHI TEXHOJIOTIi, SKi HE 3aBXXI{ BIAMOBINAIOTH (Hi310JIOTIYHUM OCOOJIHUBOCTSAM PI3HUX BHIIIB
nTHLi, 30KpeMa, meperneniB [4]. [loripmeHHs ekojoriyHoi curyamii, 301MbIICHHS KiJIBKOCTI CTpec-
(hakTOpiB CTANM NPUYMHOIO 3HW)KEHHS PE3UCTEHTHOCTI OPraHi3My MTHII i PO3BUTKY iMyHOIE(DIUTHO-
ro ctany [2]. ToMy, omHUM 3 BaXXIMBUX MUTaHb y CY4aCHOMY NITAaXIBHHIITBI € TIiIBUIIICHHS XKUTTE30a-
THOCTI NITUIl HAa PI3HUX €Talax PO3BHUTKY, OCKUIBKU T'OCHOJapCTBA YaCTO HECYTh 3HAYHI €KOHOMIYHI
BTPATH BHACIIJIOK BAHUKHCHHS 3aXBOPIOBAaHb, CIPUYMHEHUX 3HIKCHHSIM IMYHITETY IITHUII.

AHaJi3 ocTaHHiX Hociiakensb i myosikaniil. BusnadeHHs piBHS OCHOBHHX KJIaciB iIMyHOTIJIOOY-
JIHIB B CHPOBATII KPOBI MITHUITI JO3BOJISIE OTPUMYBATH 1H(OPMAIIIIO TTPO CTaH TYMOPAIHEHOTO IMYHITETY
[1, 3]. Onnieto 3 GionmoriuHnx (yHKUIKA IMyHOTJIOOYIiHIB € HEWTpaii3alis aHTUTCHIB 3 yTBOPECHHAM
mupKymoounx iMyHHHX KoMimiekciB (I{IK). Lle diziomoriunuii mpouec, SKui 3MiHCHIOETHCS B OpraHi-

© Himemenko M. IL., Emeansnenko O. B., EMenbsiHeHKo A. A., 2016.
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3Mi TBapHWH 1 NTHUI[ Ta CIPAMOBAHHMH Ha MIATPUMKY 3aXUCHHUX (YHKI[iH. [1iIBHUIIICHHS 31aTHOCTI Opra-
Hi3My BUPOOJISITH IMyHOTJIOOYITiHU 301IbIIY€E HOTO 3aXHCT, B PE3YJIbTAaTi YOTO CHOCTEPIraeTbes 3poc-
TaHHS MMPUCTOCOBHOCTI OPraHi3aMy [0 Pi3HHX (PAKTOPIB CEPElOBHINA, III0 B CBOI 4epry 3adesmeuye
TTOJTITIIIICHHS MTPOIYKTUBHUX SKOCTEH 1 30€peKeHICTh CIITBCHKOTOCTIONapChKoi mrwiti [5, 6].

Ouinka QyHKIIOHATBHOTO CTaHy IMyHHOI CHCTEMH SIK HaiO1IbLI 4y TIMBOI JIaHKH, siKa 3a0e3mnedye
3aXHCT BiJl €K30TeHHUX (aKTOPiB i crpusie POpMyBaHHIO aIlalTUBHUX PeaKliil opraHi3My nepenesisB B
paHHI# MOCTHATATBHUN NIEPIOJ PO3BUTKY € aKTyaJIbHUM, TOMY IO II€ TUTAaHHS BUBYEHO HEJAOCTATHBO.

MeTa pociaixeHHsI — BUBUCHHS BIUIMBY akBaxejaTHOro po3unHy CelleHy Ha ITUHAMIKY BMICTY
iMyHOTJIOOYJTiHIB Ta IUPKYJIIOIOYNX IMyHHHX KOMIUIEKCIB B CHPOBATIl KPOBi MEpENesiB B PAHHBOMY
MTOCTHATAIBHOMY TIEPiOi PO3BHUTKY.

Marepiaj i MeToauka aociaigkeHHs. EKCTIepiMEHTH MPOBOIUIN B HAYKOBO-IOCHIAHIH J1abopa-
Topii kKadeapu HOpMAIBHOT Ta MaToaoriuHOl (izioorii TBapuH BinonepKiBChKOro HAIlIOHAIBHOTO ar-
papHoTro yHiBepcuTeTy. [ MOCHiKeHHsT BUKOPUCTOBYBanU niepeneliB (Coturnix coturnix japonica)
1-5-n060BOr0 BiKY, Mopoau (hapaoH, M'SICHOIO HampsAMYy HPOAYKTUBHOCTI. [lapamMeTpu MiKpoKIiMaTy
NPUMIIIEHHS, JIe yTPUMYBaJH MTHULIO, BiAMOBIJAIN 300Tiri€HIYHUM HOpMaM i Oy iZeHTHYHUMH IS
MITHUII BCIX TPYIL

Jlist IpoBeIeHHSI JOCIiHKeHDb 0ys10 chopMOBaHO TpH AOCTIAHI 1 OMHY KOHTPOJIBHY rpymu o 100
TIepeNeTiB y KOXKHIHM. SIUIS NTHIN TOCTITHUX TPYH B Mepioa iHKyOarii 00poOIsii akBaxeTaTHAM PO3-
guaoM CeneHy B o3ax: MKI/Kr senb: [ — 0,01; 1T — 0,05; III — 0,1, siing nepeneiniB KOHTPOJIBHOT TPyIH
00pOOJISITH TUCTUITLOBAHOIO BOJIOIO.

Jlist ipoBeneHHsT 610XIMIYHUX JTOCTIKEHb MaTepiall BiaOupanmu y 1060BOro Ta y 5-1000BOTO MO-
JOJHSKY nepeneniB. Jist ociKeHb B3ATO 1O 5 mepenesiB 3 KOKHOT TPYIH B OJMH 1 TOH e Jac J0-
Ou IS BUKJIIOYECHHS! KOJIMBaHb (i3ionoro-0ioximMiunux napametpiB. KpoB BinOupanu micist nekamiTa-
Iii MITHII T eTEPHUM HapKO30M, a MaTepiajioM IS TOCTIKCHHS CIyTyBaia CHPOBAaTKa KPOBI.

OcHoBHI pe3yabTaT AocaimkeHHs. Ha cboroji, sk y ryMaHHil, Tak i BeTepUHAPHINA MEIHUIINHI,
aKTHBHO MPOBOJUTHCS TMOIIYK 3aCO0iB MiABHUILEHHS 3arajibHOI PE3UCTEHTHOCTI OpPraHi3My Ta aHTHOK-
cuganTis [7, 8]. CeneH BXOAUTH IO HU3KK (PEPMEHTIB, SKI pa30M 3 KaTaIa30i0 Ta CYMEPOKCHIIICMY-
Ta3010 CKJIAJIAI0Th ()EPMEHTATHBHY CHCTEMY aHTHOKCHJIAHTHOTO 3aXUCTY OpraHizMy. DyHKIIOHATbHA
aKTHBHICTh CEJICHOBMICHHX ()€pPMEHTIB (ITyTaTiOHIIEPOKCHAA3H, CENCH3aNCKHOI MMEPOKCUAA3H HEHT-
podiIiB, CENCHONPOTEIHIB, TIOPSAOKCHHPEAYKTa3W Ta iH.) 3a0e3MeUyeThCs 3aBASKH OCOOJHMBOCTSIM
KPHUCTAJIIYHOI CTPYKTYPH CEIICHY, SIKHH BXOIUTH B iX KOOPAMHAITIHUI HICHTP.

SIK iIMyHOMOIYJISITOp CEJIeH PETYII0E CHHTE3 IMyHOTJIOOY iHIB, MiABUIILYE aKTUBHICTH TiM(OLHUTIB.
CerneH mokpaliye 34aTHICTh JiM(pOLUTIB BiAMOBINATH HA CTHUMYJISIIIO aHTUTEHOM, pojidepyBaTH i
nudepeniiroBaty [9, 10]. XapakTepHOW PUCOI0 HOTO Hii € Te, [0 BiH aKTHBYE (AKTOPH MPUPOIHOT
PE3UCTEHTHOCTI: KIITHHU MOHOITMTapHO-MakpodaramsHoi cucremu, HI' Ta NK-kmiTuHN. AKTHBAIS
MakpodariB IPUBOAUTE O MOCUIICHHS CUHTE3Y MPAaKTUYHO BCiX MUTOKIHIB, AKi MPOIYKYIOTHCS LIUMU
KJIITHHAMH, Yepe3 10 BiI0YBa€ThCs MOCHICHHS (PYHKIIOHAIBbHOI AKTUBHOCTI ()aKTOPIB K KIITHHHO-
ro, TaK 1 TYMOpPaJIBLHOTO iIMyHITETY. T00TO, i BrutBoM CesieHy 3pyIIeHHS BiOYBarOTLCS B YCIH iMy-
HHi# cuctemi [11, 12], mo BignoBigae NpupoJHOMY XOIy aKTHBaLii iIMyHITETY i criocTepiraerbes 3a
PO3BHUTKY OyIb-KO1 IMyHHOT BiAMOBIIi.

I3 marux Tabmwmii 1 BUAHO, IO BMICT 3arajJbHUX IMyHOTJIOOYJIiHIB Y CHPOBATII KPOBI IEpEIEiB y
MEepUIii rpymi K Ha NepIly TaK 1 Ha ATy 100y MaB TeHICHLIIO 0 301IbIIEHHS TOPIBHSAHO 3 KOHTPO-
JBHOIO TPYIOIO, IO CBIAYMTH MPO HE3HAYHHMI BIUTUB PO3UMHY akBaxenaTy CelleHy B JOCIIKyBaHii
71031 HA CHHTE3 iIMyHOTJIOOYJTiHIB.

Y npyriit rpymi epernenis 1-1000BOTo BiKy BMICT 3arabHUX iMyHOrT00yiHIB 0yB 7,30+0,07 Mr/mi, a
Ha 5-ty 106y — 8,40+0,10 Mr/mun, 110 BiporigHo Oumbie, Hixk B KoHTpom Ha 10,6 % (p<0,05) ta 7,7 %
(p<0,01). Take 30UTBITICHHST BMICTY 3arajIbHUX IMyHOTJIOOYITIIHIB HMOBIPHO € HACTIIKOM aKTHBI3YIOUOi il
xenatHoro po3unHy CelleHy Ha crierudivHy iMyHOPEaKTHBHICTD OpraHi3My IIEperIelliB y IMepiol paHHLOTO
MOCTHATAJIBHOTO PO3BUTKY. [IpoTe B TpeTii rpymi NOKa3HUKH BMICTY 3aralbHUX iMyHOTJIOOYIIHIB Y CHPO-
BaTIi KPOBI MEpETesiiB Maji MPOTUIICIKHY TEHICHIII0, TOOTO 3a3HaIM 3MEHILICHHSL.

Bwmict Ig M B cupoBartiii KpoBi IieperneniB, sKi BiANOBIJAIOTh 32 NMIEPBUHHY IMYHHY BIiATIOBiIb, Y
NepuIii JociiIHii rpymni B 04HOZ000BOMY Billi MaB TEHACHIIIO A0 301JIbIICHHS, TOPiBHSIHO 3 KOHTPO-
jeM, a Ha 5-Ty o0y iX BMicT OyB BiporifHO OiTBLIMM, HOPIBHSIHO 3 KOHTPOJBHOIO TPyIo0, Ha 7,8 %
(p<0,05). Y 2-i1 rpymni BmicT Ig M gocroBipHo 30imbIryBaBcs B oqHo000BoMY Birli Ha 8,0 % (p<0,05),
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a gepe3 goTupu mo0u 30imemuBcsa Ha 23,6 % (p<0,01) mOpiBHAHO 3 KOHTPOJIEM, IO MOXKE CBIIUUTH
IO MiJIBUIIEHHS PE3UCTEHTHOCTI OPraHi3My MEPeTeNiB, y pe3yabTaTi CTUMYJISLI] IepBUHHOI iIMyHHOT
Bignosini. OnHak, y 3-i1 qocnmigHii rpymi, B nepeneniB 1-go6oBoro Biky BMicT Ig M cTaHOBUB nniie
0,22+0,01 mr/mi, mo gocroBipHO MeHIIe Ha 12 % (p<0,01), HiX B KOHTpOIT, a B I’ ITHIO000BOMY BiIli
BiJIMiu€Ha JIMIIE TeHCHLIIS 10 3MEHIICHHS OTO OKAa3HHUKA.

Tabmuns 1 — lunamika BMicTy 3araaibHUX iMyHOrJ100yJ1iHiB (Mr/Mi), iX KjaaciB (I/71) Ta HUPKYJIOIYUX iIMyHHHX KOM-
TJIeKciB (0JI. ONT. LIIFH.) Y CHPOBATLI KPOBi NepeneJiiB 32 BIVIMBY aKBaxeJaTHOro po3unHy Ceiieny, n=5

I[Tepenesnu 0aHO000BOTO BiKy
IMoka3HUKH KPOBi, OJUHUILI BUMIpY I'pyna/mo3a (MKI/Kkr)
1/0,01 2/0,05 3/0,1 KonTpons
3araipHi IMYHOTTIOOYJTIHU 7,0+0,15 7,3+0,07* 5,8+0,29 6,6+0,20
IgM 0,3+0,01 0,3+0,01* 0,2+0,01** 0,3+0,01
IgG 5,620,03* 5,74+0,04* 5,44+0,03 5,5+0,05
IgA 0,6+0,02 0,7+0,02°%* 0,6+0,06 0,6+0,04
LIK:
CepeTHbOMOJICKYJISIPHI 0,1£0,02 0,1+0,01* 0,2+0,01 0,1+0,01
HuszbkoMomnekyIsipHi 1,7£0,03 1,5+0,05* 1,8+0,04 1,720,05
[Mepenenu i’ 1THA000BOTO BiKY
3araipHi iIMyHOTIOOYITiHH 8,16+0,21 8,40+0,10%* 7,48+0,45 7,80+0,12
IgM 0,41+£0,01* 0,47+0,02%* 0,35+0,01 0,38+0,01
IgG 6,72+0,03* 6,78+0,03%* 6,51+£0,06 6,54+0,05
Ig A 0,72+0,02* 0,760,027 0,59+0,01 0,65+0,02
LIK:
CepeiHbOMOJICKYIISIPHI 0,96+0,08 0,82+0,04 1,08+0,05 0,90+0,08
HuszpkoMonexysisipHi 2,78+0,03 2,71+0,03 2,95+0,02* 2,76+0,07

Ipumirtka: * p < 0,05; ** p < 0,01 — HOPIBHIHO 3 KOHTPOJILHOIO TPYIIOIO.

Binomo, mo B opraniszmi micns cuate3y Ig M Hacrae Oinbll BHCOKHH eTan iMyHHOI BiANOBiIi —
yrBopenHst Ig G [3]. Tak, ix BMICT B cupoBarili KpoBi nmepemneniB 1 Ta 5-1000BOro BiKy B Hmepiuiid Irpyri
0yB n0cTOBipHO OLIbIIKUM Ha 2,9 Ta 2,7 %, BIAMOBIAHO, MOPIBHIHO 3 KOHTpoJieM (p<0,05). V 2-i rpymi
BMicT Ig G B cupoBartii KpoBi nepenesniB 0JHOZ000BOr0 BiKy CTaHOBHB 5,69+0,04 Mr/mi, a gepes 4o-
tupu 100m — 6,78+0,03 mr/mn, mo Ha 3,6 % (p<0,05) Ta 3,7 % (p<0,01), BiamosigHO, OiNbIIE MOPIB-
HSIHO 3 KOHTPOJIBHOIO Ipymoo. Ha Hamry n1yMky, 1ie cBiq4uTh Ipo Te, 1110 332 YMOB BIUIMBY aKBaxejatT-
HoTO po3unHy CelleHy y BKa3aHIl 1031, IMOBIpHO, BKE BiIOYJIOCS IIABUIIICHHS PE3UCTEHTHOCTI Opra-
Hi3My mepemneniB B KpuTH4Hi (a3u po3BUTKY NTHLi. OAHAK B TPETid IPyIli MU CIIOCTEpirajau TeHICH-
{0 70 3MeHIIeHHsa BMicTy Ig G B cupoBartili KpOBi NITUIII SIK OJTHO- TaK 1 IT’ ITHIOO0OBOTO BIKY.

Bwict Ig A B cupoBaTiii kKpoBi nepenerniB B nepirii rpymi 1 Ta 5-1060Boro Biky MaB JHIIE TEHAE-
HIIIIO 10 30UTBLIEHHS BIIHOCHO KOHTpoumto. IIpu npoMy BiporiiHi 3MiHM HamMH Oynu BiAMideHi y 2-i
JociaHii rpymi, ne BMictT Ig A 6yB 0,73+0,02 mr/mn, mo B 1,2 pasu Oinblie, MOPiBHIHO 3 KOHTPOJIEM
(p<0,05), a va sty 700y BMicT Ig A y nTHIi 30iNbIINBCS, TOPIBHSIHO 3 KOHTPOIBHOIO TpyIioo, B 1,1
pasu (p<0,01). Ha namry nymKy, 1e cBiT4uTh PO Te, 10 aKBaxenaTHHil po3unH CelneHy B MiKpogo3ax
cnpusie (GOpMYyBaHHIO IMyHOJIOTIHHOTO 3aXHMCTy OpraHizmy mepemneniB. OnHak, y 3-i Tpymi crocrtepi-
rajy 3MeHIIeHHS BMicTy Ig A B cupoBartiii KpOBi Iepernemis.

Bigomo, mo yTBOpeHHS iIMyHHHUX KOMIUICKCIB, SIK MPOIYKTIB peakilii aHTUTEH-aHTUTLIIO, € YacTH-
HOKO 3aXHMCHUX MEXaHi3MiB, TOOTO OJHUM 13 KOMITOHEHTIB iMyHHOI BiamoBifi. [IpoTe, sk BimMi4aroTh
MOCTIMTHUKH [7, 8], IX TpuBaia IMUPKYJIAIiS Y BETUKIH KOHIICHTpAIil B OpraHi3mMi MOXe MPU3BECTH 0
HaKOIMWYCHHS IMYHHUX KOMIUIEKCIB Y TKAaHWHAX, Ta 3yMOBUTHU IiABUIICHHS arperaifii TpOMOOITUTIB,
II0 B CBOIO YEPry, COPUUMHSE MOPYIICHHS MIKPOLMPKYIALIT KPOBi.

JocipKeHHsIM 1X BMICTY CEpEIHBOMOIICKYIISIPHUX 1 HU3bKOMOJICKYIISIPHUX LUPKYJIIOI0UMX IMyHHHX
KOMITIEKCIB y 1 Ta 5-m000BOMY Billl TIEPETIENTIiB Y CHPOBATII KPOBI y TEPIIOi JOCIIAHOI TPYITH BipOTiTHOI
Pi3HUILII TOPIBHSHO 3 KOHTPOJBHOIO TPYIOK0 HE BCTAHOBJEHO. OnHAaK y 2-i IpyHi BiIMiYeHO JOCTOBipHE
3menmreHHs L{IK B cupoBaTii KpoBi mepemnesniB 01HOI000BOrO BiKY SIK CEPEAHBOMOJICKYIISIPHHX, TaK HU3b-
KOMOJICKYISIpHHUX Ha 1,1 % KOMIUIEKCIB, a B IT ITHI000BOMY BiIli, CIIOCTEPITAIN JIUITIC TEHASHITIIO 10 3Me-
HIICHHS TaHUX MOKa3HUKIB. 3HmKeHHs BMicTy LIIK y crpoBaTIii KpoBi IpyTol MOCTiIHOI TpyTH BKa3ye Ha
3MEHIIICHHS! YTBOPEHHS B HHOMY aHTHI€HIB Ta IiJBHUIIEHHS PEAKTUBHOCTI IMyHHOI CUCTEMH JI0 X eNiMiHa-
wii. [Ipote y 3-if mocmigHii rpymi BMICT HIMPKYTIOIOYMX IMyHHUX KOMILIEKCIB B CHPOBATLI KPOBI Ieperie-
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JIiB MaB TCHJICHIIIO IO 30UIBIICHHS B OJJHOA000BOMY Billi, a Ha 11Ty 100y OYB OUTHIIINM 332 BMICTOM HH-
3pkoMoneKymsipaux LIIK Ha 6,9 % (p<0,05) nmopiBHIHO 3 KOHTPOJIEM.

BucnoBku. IlpoBeneHnMy HOCHIKEHHSIMA BCTAHOBJIEHO ONTHMANBHY 103y aKBaxXxeJaTHOTO pPO3-
guny CeneHy st 00poOKH 1HKyOaifHIX TIEPENeIMANX S€Ih, sTka cTaHOBUTH 0,05 MKT/KT. Y 3a3Hadve-
Hill 7031 akBaxenaTHUI po3unH CeleHy MPOSBISAB CTUMYIIOIOUUI BIUTUB Ha CTaH JAOCIiIKYBaHUX I0-
Ka3HUKIB TYMOPAJIbHOrO iMyHITETy. 30KpeMa, 3piC BMICT iMyHOTJIOOYIIIHIB 1 iX KJaciB, a TaKOX LUP-
KYJTIOIOYHMX IMYHHHUX KOMITIEKCIB, IO CIIPHUSIIO 301IBIICHAIO 3aXUCHUX BIIACTUBOCTEH OpraHi3My IITH-
Il B paHHIN TOCTHATAILHUHN TIEPiOT 11 PO3BUTKY.
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Bausinue akBaxeaaTHoro pacrsopa CejleHa Ha JTMHAMHUKY COAEPKAHUS MMMYHOIJ100y/JIMHOB U HUPKYJUPYIOLIUX
MMMYHHBIX KOMILJIEKCOB B CHIBOPOTKE KPOBH MOJIOJHSIKA NepernesioB

H. I1. Humemenko, O. B. Emenbsinenko, A. A. EMeabsiHeHKO

B cratbe moka3aHo, YTO COBpEMEHHBIC METOJbI BEICHUS NTUIEBOJCTBA IPEIyCMATPUBAIOT MHTCHCUBHBIC TEXHOJIOTHU
BBIPAIIMBAHKS TIEPEIIEIIOB, B PE3y/IbTaTe KOTOPHIX YBEINYHNBACTCS KOJIUYECTBO CTPECC-(aKkTOPOB, YTO MOXKET OBbITh HPUYH-
HOW CHIDKECHHUS PE3UCTEHTHOCTHU ITHUIIBI M KaK CIEACTBHE pa3BUTHE UMMYyHoAeduura. [IpencraBieHsl pe3ynbTaTbl HAyYHbBIX
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HCCIICI0OBAHUM 110 BOIIPOCAM HUCIIOJIb30BAHUS HAHOAKBaXeIaTHOro pactBopa CeneHa U €ro BIMSHHE HA I10Ka3aTeld r'yMopa-
JBHOTO UMMYHHTETA MEPEIeioB, B YaCTHOCTH, COAEPKAHUSI UMMYHOIIOOYJIMHOB M IUPKYIUPYIONINX MMMYHHBIX KOMILIEK-
COB B CHIBOPOTKE KPOBH. Y CTaHOBIJICHO, YTO aKBaxeJaTHbIA pacTBop CereHa, IpH NHKyOaMOHHOW 00paboTKe MepenesTMHbIX
S, BIMSET Ha [10KAa3aTeId IyMOPaAbHOIO KIMMYHHMTETA B 3aBUCUMOCTHU OT A03bl. B ontumansroi no3e 0,05 MKI/kr akBaxe-
natHuil pactBop CeneHa CIOCOOCTBYET YBEIHUYEHHIO COJAEPKAHUS MMMYHOTJIOOYJIHMHOB M YMEHBIICHHUIO IUPKYIUPYIOIINX
UMMYHHBIX KOMIUIEKCOB B CBIBOPOTKE KPOBH TIEPEIENOB B OAHO- U MIITUCYTOUHOM BO3PACTE.

KumroueBble ciioBa: akBaxenaTHblil pacTBop CelieHa, MOJNOJHSK MEPENeNoB, UMMYHOTI00YIMHBI, HIUPKYIUPYIOIINE UM-
MYHHBIE KOMIUIEKCBI.

Effect of solution akvahelatae Selenium on the dynamics of immunoglobulins and circulating immune complexes
in the young quails serum

N. Nischemenko, O. Emelianenko, A. Emelianenko

Nowadays, as in humane and veterinary medicine, actively conducted search tools to improve the overall resistance of
the organism and antioxidants. Selenium is part of a series of enzymes that together with catalase and superoxide dismutase
make enzymatic antioxidant defense system of the body. Functional activity selenium containing enzymes (glutathione
peroxidase, peroxidase selenium depended neutrophils, selenium protein, tioredoksynreduktaz et al.) It is ensured by features
of the crystal structure of selenium, which is their focal point.

As selenium immunomodulator regulates the synthesis of antibodies, increases the activity of lymphocytes. Selenium
improves the ability of lymphocytes respond to stimulation of antigen, proliferate and differentiate. Special feature of its
actions is that it activates factors of natural resistance: cell monocyte-macrophage system, NG and NK-cells. Activation of
macrophages leads to increased synthesis of almost all cytokines produced by these cells, because that is enhanced functional
activity of factors both cellular and humoral immunity. That is, under the influence of selenium changes occur throughout the
immune system, which corresponds to the natural course of immune activation observed and the development of any immune
response.

Found that the content of total serum immunoglobulin in the first group as the first and the fifth day tended to increase
compared with the control group, indicating a negligible impact akvahelatae solution of Selenium in the studied dose of
immunoglobulin synthesis.

A second group of quail 1-day age was 7.30+£0.07 mg/ml on the 5th day 8.40+0.10 mg/ml, which is significantly
more than the control at 10.6 % (p<0.05) and 7.7 % (p<0.01), an increase of total immunoglobulin is probably a
consequence of activating action chelate solution of selenium in quail specific immunoreactivity body during early
postnatal development. However, in the third group of indicators of total IgG in serum quail had the opposite trend, that
has undergone reduction.

Content Ig M in serum quail, which is the body responsible for the primary immune response, in the first experimental
group in day age tended to increase compared with the control, but at the 5th day their contents probably was higher
compared with the control group at 7.8 % (p<0.05). In group 2 content Ig M in serum was significantly increased in quail day
age of 8.0 % (p<0.05), and four days increased by 23.6 % (p<0.01) compared with control group. This could indicate that
quail increase body resistance due to stimulation of the primary immune response. However, in the 3rd experimental group,
the quail 1-day old content Ig M was 0.22+0.01 mg/ml, which was significantly less than 12 % (p<0.01) than in the control
and five days age only marked downward trend in this indicator.

We know that in the body after the synthesis of Ig M reached a higher stage of the immune response-formation Ig
G. Thus, their content in the blood serum of quails 1-and 5 days old in the first group was significantly more than 2.9 % and
2.7 % compared to control (p<0.05). In group 2 content Ig G in serum quail days age was 5.69+0.04 mg/ml, and after four
days of 6.78+0.03 mg/ml, 3.6 % (p<0.05) and 3.7 % (p<0.01), respectively, more than in the control group. This indicates
that under the influence of akvahelatae solution of selenium probably already happened body increase resistance of quail in
the critical phase of quail. However, in the third group watched a tendency to reduction of Ig G in blood serum as a single
poultry and five days age.

The content of Ig A serum in the first group of quail quail 1- and 5 days old tended to increase relative to controls. This
likely change, we have recorded in the 2nd experimental group where Ig and content was 0.73£0.02 mg/ml, which is
1.2 times more compared to control (p<0.05). And on the fifth day content Ig A serum poultry increased compared with the
control group 1.1 times (p<0.01). This indicates that akvahelatae solution of selenium in small doses promotes immune
defense of the organism quail. However, in the 3rd group observed the opposite in the direction of reduction of Ig A serum
quail aged 1-5 days.

It is known that the formation of immune complexes as physiological products antigen-antibody reaction is part of the
defense mechanisms, that is one of the components of the immune response. However, their continued circulation in the body
leads to accumulation of the latter in the tissues, increased platelet aggregation, which in turn, causes abnormal blood
microcirculation.

In the 1- and 5 day age quail in serum in the first experimental group significant difference medium size and low CIC
compared with the control group was not established. However, in the group 2 days old quails in serum showed a significant
decrease in CIC average size of 1.4 % and the small size of 1.1 % (p<0.05), while the heel day observed only a tendency to
decrease these indicators Reduction of serum CIC research groups points to reduce the formation of it antigens and increase
the reactivity of the immune system to their elimination. However, in the 3rd experimental group content of circulating
immune complexes in the blood serum of quails tended to increase in day age, and on the fifth day was greater than the
content of low CIC 6.9 % (p<0.05) compared with control group.

Key words: akvahelatae Selenium solution, young quails, immunoglobulins, circulating immune complexes.
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BILVIMB IHAUBIAY AJIbHUX OCOBJUBOCTEM HEPBOBOI CUCTEMHA
CBHUHEMU HA KIJIBKICTb JIIM®OLUTIB ITPOTAI'OM BILVIUBY
BIOJIOTTYHOI'O TIOJAPA3ZHUKA

JlocnikeHo BIUIMB CUITH, BPIBHOBOKEHOCTI Ta PYXJIMBOCTI KOPKOBHX IIPOLIECIB CBHHEH Ha KIIBKICTh JIIM(OLHUTIB y Kpo-
Bi mpoTsrom il GiojoriuHoro moapasxuka. [Ticas BCTAHOBICHHS TUINB BHUINOI HEPBOBOI AiSUIBHOCTI CBUHEH BaKLMHYBAIN
MIPOTH BIpYCY PENpPOIYKTUBHO-PECIIPATOPHOTO CHHIPOMY 3 TOAAJBIIMM BHUBYCHHSIM IUHAMIKH KUTBKOCTI JTIM(OIHTIB y
kpoBi. CHjia BIUINBY OCHOBHHX BJIACTUBOCTEH KOPKOBHX IIPOIECIB Ha KUIBKICTH JIIM(OIUTIB 3MIHIOETHCS B XOZ1 YTBOPEHHS
MIOCTBAKIMHAJIBHOTO IMYHITETY, aje HalHOLIbIIOI0 MIpOIO CTOCYETHCSI CHITH Ta BPIBHOBA)KEHOCTI IIPOIIECiB 30yIKEHHS i raib-
MYBaHHS B KOpi MIBKYJIb BEJIMKOTO MO3Ky. Oniep>kaHo pe3yJIbTaTH, IO MiATBEPUKYIOTH JiTepaTypHi JaHi Ipo iHAUBITyalbHI
BJIACTUBOCTI IMyHOJIOTi4HOI peakTuBHOCTI. Tak, HamMu Oy/nu BCTaHOBJICHI 1HAWBITyanbHI OCOOIMBOCTI peakiii CHCTEMH Jieii-
KOLUTIB KpoBi cBHHel Ha BII, 1110 Moxe 3iiiCHIOBAaTHCSI Yepe3 aleTHIXOIIH, SIKUH BUAIISETHCS HEPBOBOIO CHCTEMOIO 1 BILTH-
Bae Ha JimdouuTu.

KuirouoBi cioBa: cBuHi, BHIa HEPBOBA AisUIbHICTh, KOPKOBI MPOLIECH, CUJIA, BPIBHOBAXEHICTh, PYXJIUBICTh, IMYHITET,
miMQOIHTH.

IocTaHoBKa MP00GJIeMH Ta aHAJI3 OCTAHHIX JOCTiTKeHb i myoJikamiid. [ToTeHmiiHI MOXINBO-
CTi TBapuH 0arato B 4OMy BU3HAYAKOTHCS OCOOJIMBOCTSIMH THUIIIB HEPBOBOI IiSIBHOCTI, IO JTO3BOJISE
BUSIBUTH HAWOUIBII TMPOXYKTUBHUX TBAPUH 3a MPOBEIEHHS IUICCIPIMOBaHOI cenekiii [1]. BuBuenns
peakIIii TBapWH Pi3HUX THUITIB BUIIOiI HEPBOBOI AISUTBHOCTI HA Pi3HI MOAPA3HUKHU € BAXKIHBUM KPOKOM Y
PO3KPHUTTI MIPUCTOCYBATHHUX MEXaHI3MiB opranizmy. Li mani BakiInBi JUIsl CTBOPEHHS YMOB (hi3i0J10-
TiYHOTO KOM(OPTY 3 METOO OTPUMAaHHS MaKCUMAJILHOI ITPOIyKTUBHOCTI TBapHH [2].

OpmauM 13 3aBIaHb y BHPIMICHHI ITi€l IPOOJIEMH € BUBYCHHS TPUPOITHOI PE3UCTCHTHOCTI TBAPHUH 1
po3po0ka puifoMiB Ti miaBUIIEHHS. Pearizarist 1I-0Tr0 3aBIaHHS MOKJIMBA JIUIIIC HA OCHOBI 3HAHB PO
0c00IMBOCTI (POPMYBaHHS NPUPOIHOI PE3UCTEHTHOCTI TBApHUH [3], 10 MaroTh pi3Hi reHoTun [4].

B3aeMo03B’ 130k HEPBOBOI Ta IMyHHOI CHUCTEM MIiATBEPKEHUN eKcriepuMeHTanbHo [5]. OueBuaHO,
10 eheKTHUBHUI 3aXUCT Bix iHGEKIIH moTpedye CKIIamHoi KOOPAUHAII TisSUTBHOCTI HEPBOBOI Ta IMYH-
HOI CHCTEM, a TOPYIICHHS MiX JIBOMa CUCTEeMaMH MOXXYTh 3YMOBHTH 3axBoproBaHHs [6]. Ha ctpec
pearye npedpoHTabHA KOPa BEJIUKOTO MO3KY, sSIKa MOJIYIIIOE PEAKIIiIO MIUITXOM PETYJIOBaHHS MapaBe-
HTPUKYJSIPHOTO sifjpa TimoTaixaMmyca. BOHO X KOHTPOIOE CHMIIATOAJPEHANIOBY Tarimorajiamo-
rinmodizapHO-HATHUPHUKOBY TisTbHICTE. OCTaHHI MepeaaroTh CUTHAH, siKi oB's13y1oTh [{THC 3 imyH-
HOIO crucTeMoro [7]. MornekynspHi 1 Helipo(i3i0i0TiuHi JOCHIHPKSHHS TiATBEPAWIH, IO IMYHITET KO-
OPAMHYETbCS HEHPOHHUMH JIAHIIIOTaMHU, sIKi [iF0Th pediexkropHo [8].

He 3Baxaroun Ha 3HAYHUH IHTEpPEC O BUBUCHHS MEXaHI3MIB PETYIIAIl IMyHOJOTIYHAX PEAKITiH,
BILTHB Ha HUX 1HAMBIAYyaIbHUX OCOOJIMBOCTEH OpraHi3My TBapHH, 30KpeMa BHUIIOT HEPBOBOI MisTLHOC-
T1 BUCBITJIEHUHA HEAOCTATHHO.

MeTta aoc/iaKeHHs] — BCTAHOBUTH BEJIMYHMHY BIUTUBY CHJIM, BPIBHOB)XKEHOCTI Ta PYXJIMBOCTI KOP-
KOBHUX TIPOLIECIB CBUHEH Ha KUIBKICTh JIM(OIHTIB Y KPOBi, AKi OepyTh O€3MOCEPEAHIO yUacTh B iMy-
HOJIOT1YHHUX PeaKwisiX, MPOTIATroM Aii 010JI0TiYHOro MOAPa3HUKA.

Marepiaj i MeToguka gocaixxkeHb. Jlocmian MpoBeneHi B yMOBaX CBUHOKOMILIEKCY «KamuTsH-
CHKHI1» Ha PEMOHTHHX CBHHKaX, BIKOM 7—8 micsiiB, Mmacoto 100—110 kr. Y TBapuH BCTaHOBIIIOBAIU
tun BH/] [9]. 3a pesynbraTtamMu BunpoOyBaHb cpopMyBaiu 4 TOCIiAHI TPYITU TBApHH: CHIILHOTO BPiB-
HOB&)XEHOTO PYXJIMBOTO, CHIIBHOTO BPIBHOBa)KEHOTO 1HEPTHOTO, CHIIBHOTO HEBPIBHOBA)KEHOTO Ta Clia-
oxoro tumiB BH/I, mo 8 cBunel y rpymi. [licis misoro B sikocTi 6iomoriunoro nmoapazaeHas (bII) ycix
TBapUH BaKIWHYBAJIH MPOTH BIpPYCY PENPOIyKTHBHO-PECHIPATOPHOTO CUHAPOMY BakuuHO Cyimpo-
Bak-PRS BupoOHHITBa KOMnanii Xinpa (Icnanis). PeBakunnaniro mpoBoaunu yepes 28 nio.

o BII, wepes 3, 7, 14, 21, 28 aib micas HbOTO, a TaKoX depe3 3, 7, 14, 28 mib micisi TOBTOPHOTO
TTOAPa3HEHHS B YCIX TBAPHWH IOCIHIHKYBAINA 3arajbHy KUTBKICTh JCHKOIMTIB y KPOBI, BITHOCHY (JICH-

© Tpoxo3 A. B., Tpokos B. 0., 2016.
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KoluTapHa (Gopmyia) Ta aOCOMOTHY KUIBKICTh JEHKOILUTIB pisHUX (Gopm, 30Kkpema iimpouuTis [10].
[Ticns oTprMaHHS EKCIIEPUMEHTABHUX JTAaHUX MPOBOAWIH 1X OMHO(AKTOPHHIA TUCTICPCIHHUIA aHaTi3
JUUISL BCTAHOBJICHHS CHJIM BIDIMBY OCHOBHHUX BJIACTHBOCTEH KOPKOBHX IPOIIECIB HA KUTBKICTH JTIM(OIIH-
TiB Y KpOBI.

OCHOBHI pe3yIbTaTH AOCTiIKeHb. J[OCTIKCHHS TiM(OIMTIB CTAHOBUTH 3HAYHUU iHTEpeC IS
PO3YMiHHA MeXaHi3My 3IiHCHEHHS IMyHHOI BiAMIOBiIi OpraHi3My TBapuH. Y CTAHOBJIEHO, 10 HA BiAHO-
CHY KUTBKICTH JiMGOIMTIB y KpoBi cBuHEH mo BII BracTHBOCTI KOPKOBHX IPOIECIB BIpOTIMHO HE
BIUIMBAIOTH (Tabm. 1).

Tabmuns 1 — Cuila BINIMBY OCHOBHHUX BJIACTHBOCTEH KOPKOBHUX NpoLeciB HA BITHOCHY KinbKicTh JiMdouuTis y KpoBi
CBHHEH, nzx, n=8

. . BiacTHBOCTI KOPKOBHX MPOLIECIB
TepMiH K0CHTiIPKEHHS - - -
cua BPiBHOBaXKEHICTh PYXJIUBICTH

Jo nonpaznensst 0,11 0,01 0,03

3 nobu 0,18* 0,4 5% 0,03

[Ticns mepBuHHOTO 7 m.6 0,05 0,09 0,04

HOZIpasHeHHS 14 ni6 0,03 0,07 0,03
21 nobGa 0,01 0,05 0,1

28 n1i6 0,01 0,06 0,07

3 nobu 0 0,59%#:** 0,09

ITicyist MOBTOPHOTO 7 nib 0 0,16 0,04
TMO/Ipa3HEeHHs 14 ni6 0 0,16 0

28 ni6 0,02 0,01 0,05

*p<0,05; ***p<0,001.

Hapani BmimBYy cuiid Ta pyXJIMBOCTI KOPKOBHX IIPOLIECIB HAa YacTKy JIMQOILMTIB B JEHKOLUTAPHIH
¢opmymni ceuHel mix yac BI1 BcranosieHo He Oyio. I1lo crocyeThest BpiBHOBa)KEHOCTI, TO BOHA BIPOTiTHO
BIUTMBAJIA Ha IIeH MMOKA3HUK I i Ha TPETIO H00Y Mic/IsI IOBTOPHOIO 010JI0TYHOr0 HOAPa3HEHHS.

Pesynpratu aucnepciitHOrO aHaii3y CBigYaTh MPO TeE, IO Y CBUHEH, IKi HE OTpUMYBaJIN 010J10TiY-
HOTO TO/IPa3HEHHs, a0COMIOTHA KiTBKICTh JIM()OIMTIB BipOTiTHO 3aJICKUTH JIMIIE Bifl YPiBHOBaXKEHOC-
TI KOPKOBHX IpotieciB (Tadm. 2).

[Moka3HWKY BIUIMBY JIBOX 1HIIMX BIACTHBOCTEH BUSBHIINCS HE3HAYHUMU. BioJjoriuHe moapa3HeHHs
CHPUYMHHIIIO 3MEHIICHHS BIUTUBY BPIBHOBXKEHOCTI Ta PYXJIUBOCTI KOPKOBHX IPOLIECIB Ha a0COIMIOTHE
YUCIIO JTIIM(OIHTIB y KPOBI CBUHEH Maike 0 HYIS, e IiABUIIIIIO IO BipOTiTHOTO 3HAYCHHSI BIIUB
CUIH (n2X=O,15 3a p<0,05), xoua 1eH BIUIMB JaJTi 3HU3WBCS MaiKe IO HyJIs, aje CTaB BipOTiIHHUM IIic-

151 moBropHoi aii BIL.

Tabmuist 2 — Cuila BINIMBY OCHOBHHUX BJIACTHBOCTEH KOPKOBHUX NpolueciB Ha a0COMIOTHY KUIbKicTh JiMpouuTiB y

KPOBi cBHHeii, %, , n=8

Tepmit tociokenHs BJ‘IaCTI/IBO.CTi KOPKOBHX NpoLeciB .
cuiia BPiBHOBQKCHICTh PYXJIUBICTh
Jlo noapa3HeHHs 0,08 0,18* 0,12
3 nobu 0,15% 0,02 0,07
ITicns nepBUHHOTO 7 Hi.6 0,02 0 0,06
HOApa3HeHHS 14 ni6 0,06 0,02 0,01
21 noba 0,09 0,17* 0,04
28 ni6 0,06 0,06 0,13
3 mobu 0,12* 0,19* 0,14
ITicist HOBTOPHOTO 7 ni6 0,14%* 0,17%* 0,07
MOAPa3HEHHS 14 ni6 0,08 0,07 0,01
28 ni6 0,17* 0,09 0,02
*p<0,05.

[onibuuit edexT crocTepiraiy MOA0 BPIBHOBRKEHOCTI, a BIUIMB PyXJHBOCTI OyB Mailke BiJICyT-
HIM 10 3aKiHYCHHS JOCIiTy.

BucHoBku. OTXe, Ciia BIUTMBY OCHOBHHX BJIAaCTMBOCTEH KOPKOBHUX IPOIIECIB CBMHEH Ha KUIBKICTH
TIMQOIUTIB 3MIHIOETHCSI B XOZ1 YTBOPEHHsI MOCTBaKIMHAIBHOTO IMYHITETY, ajie HalO1IBbIIOI0 Mipoio
1€ CTOCYETHCSI CUIIM Ta BPIBHOBaXKEHOCTI MpolieciB 30y HKEHHS 1 TalbMyBaHHsI B KOPi MiBKYJIb BEJTUKO-
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ro MO3KY. Y HalIuX JOCTIIKCHHIX OACPKAHO Pe3yJbTaTH, IO MiATBEP/KYIOTh JITEPAaTypHi AaHi PO
1HAMBIoyalbHi BIaCTUBOCTI iIMyHOJIOTiYHOI peakTUBHOCTI. Tak, HaMy OyJM BCTAaHOBJEHI 1HAMBITyalb-
Hi 0COOJIMBOCTI peakilii cucTeMH JIEHKOIUTIB KpoBi cBUHEH Ha BII, mo mMoe 3miiicHIoBaTHCS depes
AIETUIIXOJTiH, KU BUAUIIETHCS HEPBOBOIO CUCTEMOIO 1 BIUTMBAE Ha JimMdorutu [11].

HeoOxigne monanpie BUBYCHHS Mepediry iMyHOO10JIOTIYHHX peaklii y opraHi3mi TBapuH i3 ypa-
XYBaHHSM X 1HIUBIAyaIbHUX OCOOIMBOCTEH, SKi BU3HAYAIOTHCS BUIIOK HEPBOBOIO JiSUTBHICTIO.
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Biusinne MHIMBUAYAJIBHBIX 0COOEHHOCTEl HEPBHOW CHCTeMbl CBHHell Ha KOJMYeCTBO JUM(OUUTOB B TeueHHe
BO3/eiicTBHA 0HO0JIOrMYEeCKOr0 Pa3ApakuTe/s

A. B. Tpokos, B. A. Tpoko3

HccnenoBano BIMsSIHUE CUIIBI, YPABHOBELICHHOCTH U MOABHXKHOCTU KOPKOBBIX IPOLIECCOB CBUHEH Ha KOJIMYECTBO JIMM-
(OLKUTOB B KPOBH B TEUCHHUE JACHCTBUsI OHOJIOTMYECKOro pasapaxuress. [locie ycTaHOBICHUs TUIIOB BBICIICH HEPBHOM Jiesi-
TEJIbHOCTH CBUHEH BaKUWHHUPOBAIM MPOTHB BHPYCa PEHPOIYKTHBHO-PECIUPATOPHOTO CUHAPOMA C HOCIEAYIOLM H3Y4EHH-
€M JMHAMHKH KOJM4YeCcTBa JTUM(OIHUTOB B KpoBU. CHila BIMSHUS OCHOBHBIX CBOMCTB KOPKOBBIX MPOLECCOB Ha KOJIUYECTBO
TUMQOIHUTOB U3MEHSETCSI B X0/Ie 00pa30BaHusI OCTBAKIIMHAIBHOIO HMMYHHUTETa, HO B HAMOOJIBIIICH CTEIIEHN KacaeTCst CHIIbI
W YPaBHOBEIIEHHOCTH MPOIIECCOB BO30YKICHUS U TOPMOXKEHHS B KOpe MOJyIapuii 6obmoro mosra. [lomydeHsl pe3ynbra-
ThI, TIOATBEPXKIAIOIIUE JTUTEPATYPHBIC NaHHBIC 00 WHIUBHIYalTbHBIX CBOWCTBAX MMMYHOJOTHYECKOW PEaKTHBHOCTH. Tak,
Hamu ObUIH YCTAHOBJICHBI HHAWBUIYaJIbHBIC OCOOCHHOCTH PEAaKIUU CHCTEMBI JISHKOIIMTOB KpoBH cBUHEW Ha BII, uTto MoxeT
OCYIIECTBIATHCS Yepe3 alleTHIXOJIHMH, KOTOPBII BBIIEISCTCS HEPBHOM CUCTEMOI U BIIUSET Ha JTUMQOLUTEL.

KinioueBble cjioBa: CBUHBY, BbICIIAs HEPBHAs IEATEIbHOCTh, KOPKOBBIE IPOLIECCHI, CHJIA, YPABHOBEILICHHOCTD, ITOIBIX-
HOCTb, UMMYHUTET, TUM(OLUTHI.

The impact of nervous system's individual characteristics on the number of lymphocytes during the influence of
biological irritant

A. Trokoz, V. Trokoz

Potential opportunities of the animals are mostly determined by the peculiarities of the types of higher nervous activity, investi-
gation of higher nervous activity gives the opportunity to determine the animals with the highest level of productivity that is strongly
significant when focused selection has been providing (S.V. Velichko, L.V. Kladnitskaya, 2012). Investigation of animals with dif-
ferent types of higher nervous activity's reaction on divers irritants is important way of organism's adaptive mechanisms disclosure.
Realization of that goal might be available only with strong core knowledge about individual characteristics of animals (A.F. Bak-
sheev, 1998), which have different genotypes (V.V. Zaitsev, S.A. Sergeeva, L.M. Zaitseva, 2008).

Relationships between nervous and immune systems are evidenced experimentally (A. Marques-Deak, G. Cizza,
E. Sternberg, 2005), furthermore, an effective protection against infections requires complex coordination between nervous
and immune systems(http://www.acnp.org/g4/gn401000069/ch069.html, 2013; J.J. Cerqueira, O.F.X. Almeida, N. Sousa,
2008). Molecular and neurophysiological surveys confirm that immunity coordinates by neuron junctions, which act reflex-
ively (K.J. Tracey, 2009).

Despite significant interest in investigating of immune's reactions mechanisms, the influence on them by animal’s or-
ganism individual characteristics is poorly shown.

The aim of work — is to determine a value of influence of force, steadiness and mobility of cortex processes that have
taken part in immune reactions during action of biological irritator.

The experiments, which were conducted on replacement gilts, aged of 7-8 months, with a mass of 100-110 kg. The type
of higher nervous activity was determined in those animals (V.O. Trokoz, A.V. Trokoz, P.V. Karpovskiyetc, 2014). Accord-
ing to experiment's result it was formed four experimental groups of animals: strong balanced agile, strong balanced inert,
strong unbalanced and weak type of higher nervous activity, it was 8 pigs in each group. Whereupon, with a purpose of bio-
logical irritation, all animals were vaccinated against Virus of reproductive and respiratory syndrome by Suiprovac-PRS vac-
cine which was manufactured by Hipra, Spain. Revaccination was conducted after 28 days.

Before vaccination, after 3,7,14,21,28 days after it, and after 3,7,14,21,28 days after revaccination the investigation of
leukocytes in pig's blood was provided, calculation of relative and absolute number of leukocytes of different forms, in par-
ticular lymphocytes had been counted as well. (V.V. Vlizlo, R.S. Fedoruk, I.B. Ratychetc, 2012). After determining of exper-
imental data, single-factor disperse analysis was conducted with aim to investigate a force of influence of main cortex's pro-
cesses properties on lymphocyte's number in blood.

Investigation of lymphocytes has a crucial interest to determining of deep insight into mechanism of organism's immune
response answer acting in animals. It was found, that relative number of lymphocytes in swine's blood before biological irri-
tation was not influenced by properties of cortex processes. Furthermore, it was not determined any influences by force or
mobility on part of lymphocytes in animal’s blood during biological irritation. Speaking about balance, it was found that it
was influenced lymphocytes number even after third day after biological irritation.

Disperse analysis results indicate that pigs are not treated biological stimuli, the absolute number of lymphocytes signifi-
cantly depends on balance of cortical processes.

Impact indicators other two properties were minor. Biological stimulation resulted in reducing the impact of balance and
mobility cortical processes in the absolute number of lymphocytes in the blood of pigs to almost zero, but raised to the likely
impact of force (n2h = 0.15, p<0.05), although this effect is further decreased to almost zero but became plausible biological
after repeated stimulation. A similar effect was observed on balance, mobility and the impact was almost absent until the end
of the experiment.

Thus, the impact strength of the basic properties of cortical processes for changing the number of lymphocytes in the formation
of post-vaccination immunity but is most concerned strength and balance of excitation and inhibition in the cerebral cortex of the
brain. In our studies obtained results confirm published data on individual properties immunological reactivity. So, we had estab-
lished the individual characteristics of the reaction system white blood cells of pigs on biological irritation.

The impact of the basic properties of cortical processes for changing the number of lymphocytes in the formation of
post-vaccination immunity, but most regard the strength and balance of excitation and inhibition in the cerebral cortex of the
brain. Further study of the course of immunological reactions in animals with regard to their individual characteristics, which
are determined by higher nervous activity.

Key words: pigs, higher nervous activity, cortical processes, strength, balance, mobility, immunity cells.

Haoitiwna 07.06.2016 p.
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MOP®OJIOTTYHI TOKA3ZHUKHW MMEPBUHHOI ITY XJIMHA
MUIIEHA C57Bl/6 3 TPAHCIZTAHTOBAHOIO METACTATUYHOIO
KAPIIMHOMOIO JIETEHb JIbIOIC 3A BILUIUBY AJJIOT'EHHUX
ME3EHXIMAJIBHUX CTOBBYPOBUX KJIITUH

Jocnimkeno Mopdosoriyni 3MiHu nepBuHHOI myxiuan Muineidr C57BL/6 3 nepemieruieHo0 MeTacTaTHIHOIO KapIMHO-
MOI0 JereHs JIbioic 3a BIUIMBY alOTeHHHMX ME3CHXIMAJIBHUX CTOBOYPOBHX KIITHH. JIOCHiAM MPOBOIMIM HA CaMIIX MHIIEH
C57B1/6 2-3-micsuHoro BiKy, Baroto 2022 r. AnoreHHi Me3eHXiManbHi CTOBOYPOBI KJIIITHHH OTPHUMYBAIIU KYJIbTHBYBaHHSIM
MepBUHHOrO Marepiaiy, mo OyB BUIiIeHHUit 3 KicTkoBoro Mo3ky muiieit C5S7BL/6. KynbTuByBaHHS KIITHH MPOBOIMIN 32
37 °C, 100 % Bomnorocrtii 5 % CO, y cepenoBuii DMEM i3 nonaBanusm 20 % ¢eranbHoi cupoBaTky TesiT Ta 1 % antubio-
THKa-aHTUMIKOTHKa. MHIIaM BHYTpPIIIHBOM S30BO IHOKYIIOBAJIM KIITHHHY CYCIIEH3iI0 METacTaTHYHOI KapIIMHOMH JIETEHb
JIptoic (LLC) y xonnentpauii 1x10%0,1 mn posuuna Xeunkca. Ha 18-ty ta 24-Ty 106y nocnizy BusHauanu Mopdonoriuni
3MiHM nepBuHHOI myxymHU. Ha 18-y no0y mocnimxens 3a BrumBy MCK y nepBUHHIN MyXJIMHHIA TKaHUHI OYIJI0 3apeecTpo-
BaHO y 1,3 pa3u OUIBII BHCOKY INITBHICTH CYAMH Ha OJUHUIIO IUIONII, HiX y rpynax TBapuH 0e3 BmmBy MCK. B cyannax
peecTpyBaiu reMocTas 3a THIIOM clIamKy epurpountiB. Ha 24-1y 100y B 3paskax 3a BBy MCK peectpyBanu 3Ha4HO AuC-
Tpodi30BaHi KIITHHU MYXJIHHH, @ MOMDK HUX JIM(QOLKTH, SIKI CTBOPIOBAIN OCEPEIKH AEBITATi3alil MyXJIUHHOI TKaHHHH.
3apeectpoBaHo 6araTo AUISTHOK HEKPO3y, OTOYCHUX AEreHepaTHBHO 3MIHCHHMH IyXJIMHHUMHU KiitTuHamu. Ha 24-ty noby
nocnipkeHHs 3a BiuBy anorenHnx MCK peectpyBanu BuIlli MOKa3HUKH IUIOIII JAeBiTai3amnii Ta HEKpOTH3awUii ITyXJIHHHOT
TKAQHWHH 3 PEIYKIII€I0 CyJUHHOTO pycla.

KunrodoBi cioBa: anoreHni Me3eHXiMaJbHI CTOBOYPOBI KIIITHHHM, KapIIMHOMA JiereHb JIbroic, Mop(oIoriuHi OKa3HUKH,
MIepBUHHA ITyXJIMHA, MHIII.

MocTtanoBka mpodaemu. MCK BOJOIIFOTh TPUPOIKEHUM TPOIi3MOM JIO OCEPEIKiB 3amaicH-
Hs. Edextu By MCK nepeBakHO 1MOB’si3aHi 3 0€3/1144i0 010aKTMBHUX MOJICKYJ, SKI BOHU CH-
HTE3yIOTh 1 BHAUISIIOTh B HaBKOJHIIHE CepepoBHINe. BimoMo, Mo MyXiauHA BUAISLE Y MIKPOOTO-
YeHHS (paKTOpH, MOJIOHI 10 THUX, SKi YTBOPIOIOTHCS MPHU 3aMaTbHUX PEAKINiAX, IO € TYCKOBUM Me-
xaHi3mMoM 1yt Mirpamii MCK B myxnuany TkanuHy [1-3]. Sk BmmmBarote MCK Ha MopdomorivyHi
3MiHH MEPBUHHOI MMyXJIMHH JTOTENEp OCTaTOYHO HE 3’5COBAaHO, MPOTE € 6arato CynepewsnBuX Ja-
HUX JiTepaTypH [4-7].

AHaJjii3 ocTaHHIX dociiTKeHb i myoJikaniii. B ekmepuMenTax Ha TBapuHax OyJIO BHSBICHO,
o 3actocyBanHs kceHoreHHNX MCK, oTpuMaHux 3 )KHUpOBOi TKAaHUHU JIOJWHU, Y IIypiB 3 eKcIIe-
PHUMEHTAIIBHOIO MOJEIUII0 KapiuuHoMu ['epeHa mpuBeno 10 3HAYHOTO 301ThIICHHS BiJICOTKA BUXKHU-
BaHOCTI, a Ha 21-y 100y ekciepuMeHTy OyJio BinMiueHo iHriOyBaHHs pocty myxiauau Ha 40 % [8].
JlaHi IHIIMX AOCHITHWKIB 3aCBiA9yIOTh, 0 ajgoreHHI MCK edheKTHBHO iHTIOYIOTH PiCT CapKOMHU

© Knagunuska JI. B., MasypxeBuu A. ., I'apmanuyk JI. B., Bennuko C. B., Maxwok M. O., Kosunska T. B.,
Haninos B. b., Kosnak B. B., Xapkesuu 0. O., Koctiok A. B., [l:kyc O. 1., Hleaect 1. B., 2016.
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Kamomti B moguawm [9]. [IpoBeaeno psanx mocuimkens mono BimnBy MCK Ha anriorenes. 3okpema,
Bru3HaueHo mo MCK cekpeTyloTh aHTiOTeHHI YUHHHUKH, (AKTOPH POCTY, HUTOKIHH, SKi BIUIMBAIOTh
Ha CHIOTETIabHI KIITHHY in Vitro W IHAYKYIOTh aHTioreHe3 in vivo [10]. ¥V meskux MoAensax myx-
nuH yBeneHHs MCK 3yMoBumio mpoanrioreHHuit edekt [11] 1 306umpmenHs pocty myxiauHa [12].
Ha nportuBary npomy, B iHmii moaeni myxauH, MCK inrioyBanu anriorenes [13]. Sk Mu 6aunmo,
BB MCK Ha MikpocepeaoBuIne camoi MyXJIWHHU, a TAaKOX Ha O10JIOT1YHI BIACTUBOCTI MyXJIUH-
HOI TKAHUHU € CKJIaJHUM IPOLIECOM, OCTATOUHO HE 3’SICOBAaHUM, 1 TOMY aKTyaJlbHICTb L(bOTO IU-
TaHHS HE BUKJIUKA€ CYMHIBY.

Mera pocaizzkeHHs] — TOCTiIUTH MOPQOJIOTiuHi 3MiHM NepBUHHOI myxinuHu muieir CS7BL/6 3
HEPEIIEIUIEHO0 METAaCTaTUYHOK KapLUHOMOIO JiereHb JIbIoic 3a BIIMBY aJIOT€HHHUX ME3EHXiMasb-
HUX CTOBOYPOBUX KJIITHH.

Marepian i meroau gociimxennb. JlociiKeHHs TPOBEICHI B yMOBax NpoOIeMHOI HaAyKOBOI Jlabopa-
TOpii (iziosorii Ta eKcrepruMeHTaNBHOI NaToNorii TBapuH, kKadeapu ¢izionorii, marodizionorii Ta iMyHO-
Jiorii TBapuH HartioHamsHOTO YHIBEpCHTETY 010pecypcCiB 1 IPUPOTOKOPUCTYBAHHS Y KpaiHH.

Jocmimkenns npoBoawmn Ha camix mutieit CS7BL /6 Baroro 20-22 r BikoM 2-3 micsmi. Yci 1o-
CII[UKEHHS Ha TBapuHaX OyNu MpoBejeHi BiamosinHo Ao IIpaBui HanexHOl 1a00paTOpHOi NPAKTUKU
II0JT0 BUKOPUCTAHHS CKCIIEPUMEHTAIBHUX TBapuH [14] Ta 3 qoTpuMaHHsIM 3akoHy Ykpainu «[Ipo 3a-
XUCT TBapHH BiJ KOPCTOKOTO MOBOMKeHH» (Bim 21.02.2006 p.) 1 npuaIumiB «MixHapoaHoi €Bpo-
NecbKOT KOHBEHIII M0 3aXUCTy XpeOETHUX TBAPUH, IKi BUKOPUCTOBYIOTHCS 3 €KCIIEPUMEHTANBHOIO Ta
IHITOIO HayKOBOIO MeTot0» (Ctpacoypr, 1986).

YV sgKocTi MOJAEIN BUKOPUCTAIH EIiAEePMIOiNHY MeTacTaThdHy KapruHomy Jjerenb JIpioic (LLC)
[15]. Knituan LLC xynpTHBYBanu 3a cTanAapTHUX YMOB y cepepoBuii DMEM i3 nogaBanusam 10 %
¢eranbaoi cupoBatku TenaT (FBS) ta 1 % antubiotnka-antumikotuka (Sigma, USA) 3a 37 °C, 100 %
BostorocTi i 5 % CO, Camism mumein C57Bl/6 2-3-micsaHoro Biky, Baror 20-22 T BHyTpimI-
HBOM’5I30BO 1HOKYJIIOBAJIM KJIITHHHY CYCHEH31I0 METaCTaTUYHOI KapLUHUHOMHU JiereHs JIproic y KOHIIeH-
tpamii 1x10%0,1 M posunna Xenkca. [Ticist iHOKyALii MyXIMHHEX KIITHH MU GyiIn po3ziieHi Ha
rpynu. Y nepiy I'pyny BXOIWIN MHUILI 3 TPaHCIUIAHTOBAHOIO KapILIMHOMOIO JereHs JIbtoic, y apyry —
MU -TTYXJJTMHOHOCI1, SIKMM Ha 8- NEeHb MICI 1HOKYIAIIT MyXJIUHHUX KIITHH YBOAWIA BHYTPIIIHBO-
BenHo anorenni MCK 4-ro macaxy B kimbkocti 1,25x10%. V Tpetio rpymy 6ymu 00’ €qHaHI TBApHHH-
myxauHoHO T, sikuM yBoamm 0,9 % NaCl.

Anorenni MCK oTpuMyBany KyJIbTHBYBaHHSM IIEPBUHHOTO MaTepiaiy, o OyB BUAUICHHH 3 KiCT-
KoBOro Mo3ky mutueir CS7BL/6 [16]. KynbTuByBaHHS KIIITHH IPOBOJUIHN 32 CTAHAAPTHUX YMOB Yy ce-
penoBui DMEM i3 nonaBannsim 20 % ¢eransHoi cupoBatku tenar (FBS) ta 1 % antubioTuka-
aaTuMikoTuka (Sigma, USA) 3a 37 °C, 100 % Bonorocti i 5 % CO, (puc. 1).

Ha 18-ty Ta 24-Ty 100y mociiay BU3HAYaId HaTOMOPQOJIOTiYHI 3MiHH Y M’ SI30Bil TKaHWHI MHUILIEH
3 mepenienieHo kapunHoMoto nerenb JIptoic (LLC) 3a BBy anorennux MCK. 3 1ieto MeToro BH-
TOTOBJISTH TiCTOJIOTiUHI TperapaT. st 11s0ro BigOip MaTepiany MpOBOAMIN OJpa3y Iicis eBTaHasii
TBapHUH IOCIIIHUX TPpyIl. Binbip myXTMHHOT TKAHUHM ITPOBOAMIIH 3 LICHTPAIBHOI, MepUBEPUIHOT JiIs-
HOK TYXJIMHU Ta Ha MEXi 3 HEYPa)XCHOIO M SI30BOI0 TKaHMHOIO. BiniOpanuii MaTtepian moapioHOBaIN
HA IIMATOUYKH Po3MipoM 3—4 mm’, ikcyBamy, 3anuBaty y napadis, BUTOTOBISUIM 3Pi3H 33 JOIOMOTIOKO
canHoro Mikporoma MC-2. TosmuHa 3pi3iB csarana 5-9 mkm. OTprMaHi 3pi3u HAHOCHIIA Ha ITiITOTOB-
JIeHi MIPeMETHI cTeKJIa (BUMHTI, 3HEKUPEH] Ta 00poOJIeHI CyMIlIIIIo OijiKa Kypsuoro UL 3 Tiinepu-
HOM) i3 3aCTOCYBaHHSM AUCTIIbOBaHOI Boau t=37-40 °C mns posmpasienns. [IpeamerHi crekia 3i
3pi3aMy BUTPUMYBAJIU Ha CTOJUKY IS IMiICYITYBAaHHS 3pa3KiB yIpomoBxk 24—36 roqun. @apOyBaHHS
3pi3iB IPOBOIMIA T€MATOKCHIIIHOM 1 €031HOM Ta 3a Ban ['i3ou [17]. ®apOoBaHi 3pi3u JOCIHTIKYBAIH
3a JONOMOTOIO CBITI0ONTUYHOTO Mikpockona Olympus, Lomo.

OCHOBHI pe3yJbTaTH J0CTiAKeHb. Y MHUIIICH 3 TPAHCIUIAHTOBAHOIO KapIIMHOMOIO JieTeHb JIbtoic,
MMOYMHAIOYH 3 8-01 100M, BiMMIUEHO 3HAYHUH picT MepBUHHOI MyxJimHA. Ha 18-Ty mo0y mocimimKeHHs
Ha ricTo3pizax 3a(ikcoBaHO MPOHUKHEHHS MyXJIMHHUX KIITHH MiX Miodibpunamu (puc. 1).

VY weit mepiox 3’ ABIAINCH HOBOYTBOPEHI CyIMHH MIUTMHOMOAIOHOT (OpMHU 3A€0IIBIIOTO KaIiIsp-
HOTO THITy, a TAaKOX 13 MIOTOBIIICHUMH CTiHKaMu. BogHOYAC peecTpyBain OCcepenKoBi HEKPO3W BHACITI-
JIOK BiICYTHOCTI HOBOYTBOPEHUX KaIIAPiB LEHTPATBHHUX TUISTHOK (pHC. 2).

VY pinsHKax 0N OcepeaKiB HEKPO3y CyIUHH Oy KOJANTOiTHO PO3IIMPEHi, TOHKOCTIHHI 1 MiCTH-
i HUTKY (i0puHy. CyauHHI CTIHKY OYIM TecTpyKTypoBaHi (puc. 3).
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Puc. 1. IIpoHUKHeHHS MyXJTHHHAX KJIITHH Mix Miodi- Puc. 2. lommpena miroma nHexkporusamii (1), cyqnHu miau-
opuiiamu, papoyBaHHsI reMaTOKCUJIIHOM i €03UHOM, HONOAi0HOT popmu (2), kpoBoBuuBH (3), hapoyBaHHs
Mikpodoro, x 400. reMaTOKCUJIIHOM i eo3uHOM, MikpodoTo, x 400.

Ha pucynkax 4, 5 Mu peectpyemo iH-
¢inpTpamito MyXJIMHHOI TKaHWUHH KIiTH-
HaMHU KpOBi, 3aru0enb MyXJTUHHUX KITITHH,
CYIWHH 13 CTa30M Ta OCEpEAKH HEKpO3y.
B nginsHkax pe3opradizamii MyXJWHHOI
MmapeHxiMHu Bce IIe croctepiranach ¢io-
pobacTHa i aHriobnacTHa akTUBHICTh. Cy-
OUHYU OyJIH KaniIsipHOTO THUILY.

Ha 24-ty no0y BHUHWKanu HOLIUpEHi
IO HEKPOTHU3allii 3 PEAYKIIEI0 CYANH-
Hoi ciTku. Cyauau Oyau po3LIMpEHi i mo-
BHOKPOBHI, III0 € 03HAKOIO CTa3y B HUX, a

Prc. 3. P Wi TaKoXX 3JUNAHHSA (Claa-KyBaHHSA) EpHUT-
uc. 3. Pommpennst cymunu (1) i3 sBUILEM CIIAKyBAHHS €PUTPOLIH- .
: — A - PHIPON pomutiB (puc. 6, 7). YacTto OoTOUEHHSIM
TiB (2), AiJISIHKA KPOBOILIMHY, II0 0TOYYEThCS IYXJIMHHAMH KJIiTHHA- 3 N
Mu (2), GpapOyBaHHs reMATOKCHIIIHOM i €03uHoM, Mikpodoto, x 400. LA KPOBOIUIMHY Oynu KIITHHU caMmoi IIy-
XJIMHU.

Puc. 4. linssnkn kpoBoBuausiB (1, 2), cynunu i3 crazom Puc. 5. IndinsTpania kaitunamu xposi (1), iMmyanumn
(3), ocepenku Hekpo3y (4), 3a0apBJIeHHS TeMATOKCHJTi- kiaitnHamu (1), 3aru6esabp MyXJHHHUX KJIiTHH (3) Ta
HOM i eo3mHOM, MikpodoTo, x 100. JiNSTHKAMH MACHBHOTI'O HeKpo3y (2, 4) B TKaHUHI MyXJIH-

HH, papOyBaHHS reMaTOKCHJIIHOM i e03HHOM,
Mmikpodoro, x 400.

[MapenxiMa MyXJIMHU XapaKTepU3yBaIach KIITHHHUM MOTIMOP(i3MOM 3 AUCTPOGIYHUMH Ta HEK-
POTHYHUMH 3MiHaMH, PirypaMu MiTo3iB. 30epexeHi MyxXJIMHHI KIITHHN OyIU 3 03HaKamHu npomidepa-
TUBHOT aKTHBHOCTI (30epexkeHe spo, saepiie, 6arato XxpoMaTuHy) (puc. 8).
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Puc. 6. Cynunu i3 siBumamu crasy (1), ninssaku aesitadii- Puc. 7. IloBHOKpPOBHA CyAMHA i3 IBUILIEM CJIA/IKYBAHHS
3auii (3), HekpoTu3auii TkaHUHU (2), hapOyBaHHS epUTPOUUTIB (A1BEHTULIS ACKPABO-4ePBOHOIO
reMaTOKCHJIIHOM i e03mHOM, MikpodorTo, X 100. KOJIBOPY), hapOysanHs 3a Bau ['izow, x 400.

Ha 24-ty noOy nmocnipkeHHsT BUABISUIACS IIe OUTBII TIOMHPEHi JIISTHKA HEKPOTU30BAHOI TKAHWHHU.
B nminsiHKax, Mo MexXyBad i3 30HAMU HEKPO3y OYyJI0 3apeecTPOBaHO JMICKOMILICKCAIIIIO KIIITHHHUX TIOITY-
TSI, MDKKITITHHEAA HAOpAK 3 nimdouutamu i Helitpodinamu (puc. 9). Ha 24-ty noby mocmimxkeHHs 3a
BBy MCK ioMiHyBay Tiporiecl He3BOPOTHOI allbTeparlii MyXJIMHHOT MapeHXiMH. Y ocepelikax HeKpo-
3y He peecTpyBaIlM MyXJIMHHI KIIITHHH, CyJJMHY 1 OyIia BIICYTHS CTPOMAITbHA CMYTa.

* 22
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Pnc. 8. I[ummm nennamsaui‘i (1, 2), Hekpo3y (3), (kaiTuHI Puc. 9. linsinka Hexpo3y (1), KIITHHN MyXJIMHHOI TKA-

3i c;1a6o mpodapboBannmu siapamu), Girypu mirosy, K- HUHH 3 Kapiopekcucom i kapioJizucom (2), pexykuis
THHH y cTaHi npoxidepanii, papoyBanns remaTokcmii- CYAMHHOTO pycaa, hapOyBaHHS IeMaTOKCHIIHOM
HOM i eo3mHOM, MikpodoTo, X 400. i eo3unOM, X 100.

BucnoBku. Ha 18-ty 100y nocmimkens 3a BruimBy MCK y nepBHHHIN MyXJIMHHIA TKaHUHI OyI0
3apeeCTPOBAHO BHUCOKY LIUIBHICTh CYJUH Ha OAWHUIIO IUIOII, sika Oyna y 1,3 pasu GinbLioro, HiX y
rpynax TBapuH 0e3 BiumBy MCK. B cynuHax peecTpyBaiy reMocTa3 3a THIIOM CJIAJIKy €pPUTPOLIMTIB.
Ha 24-ty no0y B 3paskax 3a BBy MCK peectpyBanu 3Ha9HO AMCTpOo]i30BaHi KIITHHH MyXJIWHH,
SIKi CTBOPIOBAJIM OCEPEIKH JIeBiTai3allii MyXJIMHHOT TKAHWHH, & TIOMDK HUX JiM(MOIUTH. 3apeecTpo-
BaHO 0araTo IUISHOK HEKPO3y, OTOYCHHX ACTCHEPATHBHO 3MIHCHMMH MYXJIHMHHHMHU KIITHHAMHU. 3a
BIuHBY anoreHHux MCK Ha 24-1y 100y JOCHiPKEHHS pEECTPYBAIM BHIII MOKA3HUKH IO JIeBiTANi-
3aIlii Ta HeKpOTU3aIlil MyXJIMHHOT TKAaHWHU 3 PENYKIN€I0 CYJAHMHHOTO pyca.

B nmonanpmomy miaHyeTbest poOOTa 3 BU3HAYCHHS BIUIMBY KCCHOTCHHUX ME3CHXIMAIBHUX KIIITHH
Ha nepedir MyXJIUHHOTO MPOLECY.
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MopdoJsiornueckue noxkasareju nepBuIHoil onmyxosu mpimeil C57Bl/6 ¢ TpaHcmiiaHTHPOBaHHOI MeTacTaTu4ec-
KO KapuUHOMOIi Jierkux JIbloMc Npu BJIMSAHUHI AJOT€HHBIX Me3eHXHMAJILHBIX CTBOJIOBBIX KJIETOK

JI. B. Knaguunkas, A. . Masypkesuu, JI. B. Fapmanuyk, C. B. Beanuxo, M. O. Mamok, T. B. Kosunxkas,
B. b. lannaos, B. B. Kosnak, 0. O. Xapkesuu, A. B. Koctiok, O. U. Ixyc, . B. Illesect

Hccnenosansl Mopdonorndeckne U3MeHeHHs IepBUYHOM omyxoiu Memueii C57BL/6 ¢ mepeBuTol MeracTaTHdeckon
KapIHHOMOW JieTKuX JIBIOHC MIPH BIVSIHUU AJIOTCHHHBIX ME3CHXHUMAIBHBIX CTBOJIOBBIX KJIETOK. OmbI THI MMPOBOIIIN HA CaM-
nax mbieid C57B1/6 2-3-mecsiunoro Bospacrta, Becom 20-22 r. AJNJIOreHHbIE ME3EHXMMAaJIbHBIE CTBOJIOBBIC KIJICTKH TMOJTyYa-
JIM KyJIbTUBUPOBAaHMEM IEPBUYHOTO MaTepHalia, KOTOPbI ObLIT BBIIEICH U3 KOCTHOrO Mo3ra mbitieid C57BL/6. KynbptuBupo-
BaHue KiaeTok nmposoauiu mpu 37 °C, 100 % BnaxkHocTH U coaepxkanuu 5 % CO, B cpene DMEM c no6asnenuem 20 % de-
TaJIbHON CBHIBOPOTKH TENAT U 1 % aHTUOMOTHKA-aHTUMUKOTHKA. MBIIIIaM BHYTPUMBIIIEYHO BBOAWIM KJIETOUHYIO CYCICH3HIO
MeTacTaTHuecKo# kapuuHoMs! Jerkux JIsrouc (LLC) B konuentpauuu 1x10%0,1 M pactBopa Xonkca. Ha 18-e u 24-¢ cyTku
OTIBITa ONPEACISIIH MOP(OIOTHICCKIE U3MEHEHHS NIepBUYHON onyxouu. Ha 18-¢ cytku nccnenoBanuii npu Biaussaun MCK B
MIePBUYHON OIMyXOJIEBOH TKaHM OBUIO 3aperdcTpHpoBaHO B 1,3 pasa Goiee BHICOKYIO IUIOTHOCTH COCYAOB Ha SIUHUILY IUIO-
aay, YeM B Tpynmax kuBoTHbIX 0e3 Brustaus MCK. B cocynmax peructpupoBalid reMocTas 1o TUITY ClaK-3QQeKTa spuT-
pouutoB. Ha 24-e cytku B oOpasuax npu BosneiictBun MCK B oyarax JeBUTaIM3ALMN ONMYXOJICBOW TKAHH PETUCTPUPOBATIH
JUCTPOGUUECKUE KICTKH OMYXOJH, a MKy HUMU JTUM(MOLUTHL. 3aperHCTPHPOBAHO MHOTO Y4aCTKOB HEKPO3a, OKPYKESHHBIX
JIeTeHepaTUBHO N3MEHEHHBIMHU OITyXOJIEeBbIMU KiieTkamu. Ha 24-e cyTku uccnenoBanus npu Bo3aedcTBuu autoreHHbx MCK
PETUCTPUPOBAIIM BBICOKHE MOKA3aTeNH IUIOMIAAN AEBUTANN3AMN U HEKPOTHU3AIMH OIyXO0JIEBOM TKaHU C PEAYyKIHeH cocyau-
CTOTrO pycia.

KiroueBbie cj10Ba: aJUIOTEHHBIE ME3CHXUMAIIBHBIC CTBOJIOBBIC KIICTKH, KapIUHOMA JIeTKHX JIbtonc, MOpdoiornueckme
MTOKA3aTeINH, IEPBUYHAS OIYXO0JIb, MBIIIH.

Morphological parameters of the primary tumor in mice C57Bl/6 with transplantanted Lewis lung carcinoma
under the effect of allogeneic mesenchimal stem cells

L. Kladnytska, A. Mazurkevich, L. Harmanchuk, S. Velychko, M. Malyuk, T. Kozitska, V. Danilov, V. Kovpak,
U. Harkevych, A. Kostyuk, O. Dzhus, D. Shelest

The investigation was carried out in C57B1/6 male mice weighing 20-22 g aged 2 to 3 months. All researches on ani-
mals were carried out according to Guide for the Care and Use of Laboratory Animals.

The strain of metastatic Lewis lung carcinoma (LLC) was kindly given by National Bank of Cell Lines and Tumor
Strains of R.E. Kavetsky Institute of experimental pathology, oncology and radiobiology of National Academy of Sciences of
Ukraine (IEPOR, NASU). The tumor cell suspension (1x10%0.1ml of Haenk’s solution) which was obtained from LLC
primary tumor tissues with routine procedure of trypsinization was inoculated intramusculary into mice. After tumor cell
inoculation mice were divided into experimental and control groups not After inoculation of tumor cells was formed three
groups of animals. The first group consisted of mice with Lewis lung transplant carcinoma, the second — mice with Lewis
lung transplant carcinoma on the 8th day after inoculation of tumor cells was administered intravenously allogeneic MSCs
4th passage in the amount 1,25x10*. The third group were combined animal tumor, which was administered saline 0.9 %
NaCl (8 animals in each). Mice of experimental group received the course of inoculation of MSCs in concentration 1.25x10*
cells were administrated on 8th day after tumor cell inoculation.

MSCs were obtained from male mice bone marrow. Six-week-old C57BL/6 mice were sacrificed by cervical dislocation.
Their femurs were carefully cleaned of soft tissues; epiphyses were removed in sterile conditions; and the bone marrow was
harvested by inserting a syringe needle (20-gauge) into one end of the bone and flushing with medium DMEM (Sigma,
USA). Cell suspension was layered on ficoll-triombrast with index density gradient 1.074 and centrifuged at 300 g. Then
select cell fraction which was on the verge ficoll-triombrast, added Dulbeco’s phosphate buffered saline solution, made sus-
pension and centrifugation at 300 g. The cell pellet was resuspended in medium DMEM and cultured in standard condition
with the addition of 20 % FBS (fetal bovine serum) and 1 mkl/sm® antibiotic-antimycotic. Medium was replaced every 3—4
days. Visual assessment carried out by forming a monolayer every 24 hours using an inverted microscope Axiovert 40 (Carl
Zeiss). When the cells formed a monolayer, they were shooting from the culture dishes 0.025 % trypsin containing 0.02 %
EDTA. The trypsin action was stopped by adding FBS. After centrifugation cells were seeded on the larger diameter cultural
dishes and cultivated by the formation of a next passage cells monolayer.

In the 18 th and 24 th day of the experiment was determined pathomorphological changes in muscular tissue of mice
with Lewis lung carcinoma perescheplenoyu (LLC) under the influence of allogeneic MSCs. For this purpose produced
histological preparations. For this selection of material performed immediately after euthanasia of animals research groups.
The selection of tumor tissue was performed with the central, peripheral areas of the tumor and on the verge of muscle tissue
unaffected. The selected material is crushed into pieces the size of 3—4 mm’, fixed, embedded in paraffin, sections were
produced using sleigh Microtomes MS-2. Slice thickness reaches 5-9 microns. The resulting sections were applied to slides
prepared (cleaned, degreased and treated with a mixture of egg protein with glycerol) using distilled water t=37-40 °C for
smoothing. Subject glass with slices kept on the table for drying samples within 24—36 hours. Painting cuts performed with
hematoxylin and eosin and by Van Ghisone. Painted cuts light optic studied by microscope Olympus, Lomo.

In the 18 th and 24 th day of the experiment determined the morphological changes of the primary tumor. On the 18th
day of research on the impact of MSCs in primary tumor tissue were registered 1.3 times higher density of blood vessels per
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unit area than in groups of animals without the influence of MSCs. In vascular hemostasis recorded the type of sludge-effect
of erythrocytes. On the 24th day the samples when exposed to MSCs devitalization foci of tumor tissue were recorded dys-
trophic tumor cells, and between them — lymphocytes. Registered many areas of necrosis, surrounded by degenerative modi-
fied tumor cells. On the 24th day study on the impact of allogeneic MSCs areas recorded higher levels of devitalization and
necrosis area of tumor with reduce vessel.

Key words: allogeneic mesenchymal stem cells, Lewis lung carcinoma, morphological indexes, primary tumor mouse.
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ETIOJIOTTA I KJITHIYHI ®OPMHU ITPOABY HEOILJIA3INI
OPI'AHIB POTOBOI IOPOKHUHU Y COBAK

IpencraBneni pe3yabTaTé BIACHUX JOCIKEHb MO0 €TiONOTi, KIIHIYHUX (OPM MPOSBIB Ta KIIHIYHUX O3HAK HEOILIa-
3iif OpraHiB pOTOBOI IOPOXKHUHH y coOak. [Hpopmaltist MoJaeThCs BiJHOCHO eTiONOTiYHUX (PaKTOPIB, sIKi € YUHHUKAMHU BHHH-
KHEHHS IyXJHH. Tak, 3a CHOCTEPE)XCHHAMM, BUHUKHEHHS ITyXJIMH MOXe OyTH IOB’3aHO 3 NMOAPA3HEHHIM SICEH OJIOHTOT€H-
HUMH BiJIKJIaJIAaHHAMH, 3alabHAMH TIPOLIECAMH Y POTOBIH MOPOXXHUHI. Y TBapHH, 110 OTPUMYBAIIM TPYO4acTi KiCTKH Ta Ma-
JIM CyXHMH THI KOHCTHUTYILI{, YacTillle PeecTPyBaId HOBOYTBOPEHHS OPraHiB POTOBOI MOPOKHUHH. BHCBITIIOIOTHCS qaHi CTO-
COBHO 3B’$I3Ky MK pO3TallyBaHHSM IIyXJIMHH Y POTOBiH ImOposkHMHI Ta ii BumoM. Yacrime ypakyBajachk BepXHS IIeJera, a
JOOPOSIKICHUH PICT MyXJIMHM CIIOCTEpiraBcsl y JUIHIN pi3LiB, iKJI Ta Imepmux npeMorsipiB. Takoxk MoKa3aHi OCHOBHI KITIHIYHI
O3HaK{ HOBOYTBOPEHb OPTaHiB POTOBOI IIOPOXKHUHH y COOaK.

KunrouoBi cnoBa: Heormnasis, kapTa AUCIIAHCEpH3allii, OpraHy POTOBOI IOPOKHIHY, MaJIirHI3allis, JTOKami3alis, 3yoomre-
JIEHUH anapar.

IMocTtanoBka mpo6aemu. OcTaHHIM YacoOM CHOHTaHHI HOBOYTBOPEHHS Yy COOaK CTald 4acTolo
MIPUYMHOIO 3BEPHEHB J0 BeTepUHAPHMX KIIiHIK M. XapkoBa. Cepell HaHTIOMUPEHIINX HEOIUTa3ii pe-
€CTPYIOTh TTyXJIMHN MOJIOYHOI 3aJI03H, IIKIPH, MMApEHXIMATO3HUX OPraHiB Ta OpPraHiB POTOBOI MOPOXK-
HuHU. CaMe OCTaHHHOMY BUJIY IYXJIMH MPHIIISETHCS HU3KA JOCIHIHKCHD BITYUU3HSHUX Ta 3apyO0iKHIX
aBTOPIB, B SKUX PO3KPHBAETHCSA BaXKIMBICTh 3HAHHS KiIacu(iKaliil MyXJIHH, JIarHOCTHKH 1 JIIKyBaHHS
[1-5]. Bimomo, 110 6 % myXJuH, BiJ] 3aTaIbHOI KUTBKOCTI, IIarHOCTYIOTh Y POTOBii IOPOXKHHHI, 1 came
co0aky MisATaloTh PU3UKY ypakeHHs B 2,6 pasiB uwacrimie, HiX iHIII TBapuHHU [9]. YV miTepaTypHHX
JpKepesax € CBiJUeHHsI PO PO3BUTOK HEOIUIA3ii OpraHiB pOTOBOI MOPOKHUHU BHACTIIOK MEXaHIYHUX
TpaBM, MOJAPa3HEHHS OJOHTOTCHHUMH BiIKIaJACHHIMH a00 3amaibHUX IMporieciB. JIUCKycii BIIHOCHO
€TIOJIOrIT KX MYyXJIMH, MPOABY iX KIiHIYHUX (HOpM 1 J0oci TpuBaioTh [3, 7]. € cBiIYCHHS MPO CIIBBIi-
HOIIICHHS PO3TalllyBaHHSI IyXJIMH BiTHOCHO Inenern. Tak 3a manumu ®ponosa B. i Jlusucenka K., 70 %
ITyXJIMH BiIMiYaloTh Ha BepxHik menemni i 30 % ua awkHi# [1]. o 10 mpupoay myXiiuH, TO IesKi aB-
TOPH 3a3HAYAIOTh MPO 3B S30K JIOKAJi3amil MyXJIMHA 3 ii MaiirHi3amieo. Heommasii, sKi JlokanizoBaHi
abopabHO B POTOBiH MOPOXKHMHI MalOTh 3MIOSKICHY Tpupony [6]. 3HauHa yBara NpUAIISE€THCS €TioNo-
rii caMe 3JI0SKICHUX MYXJIMH, sIKi 0€3 MOCIIJJOBHHUX MEPETBOPEHB 3 TOOPOSKICHUX MOXKYTh TpaHCHOp-
MyBaTHCA B HE3BOPOTHI MTPOIIECH.

AHaJi3 ocTaHHIX JocaiTKeHb i my0Jikaniii. Heormasii opradiB poToBoi MOPOXXHUHU pPi3HOMaHi-
THi 3a (opMaMu MPOSIBY, KINIHIYHUMH O3HAKaMH, JIOKaJi3ali€lo Ta mpouecoM pocty. JliarHocTyBatu
TaKi MyXJIUHU HE 3aBKIU BIAETHCS BYACHO, II€ TTOB’A3aHO 31 CHEIU(IKOI pO3TallyBaHHsI HOBOYTBO-
peHb 1 BIZICYTHICTIO IJIAHOBOTO OTJISY TBAPHHHU BIIACHUKOM a0o0 JikapeM. Sk mpaBwiIo TBapwHA IMOT-
parisie Ha OTJIsI BXKE 3 O3HAKaMM PO3BHUTKY MyXJHHU. CBiT4eHHs MO MOXOKEHHS MyXJIUH 3y0orie-
JISTTHOTO amnapaTy 3ajMIIAlThCA MallOBUBYCHUMHU. DakTopaMu X BUHUKHEHHS MOXYTh OyTH BipycH,
YUHHUKHA €K30-, CHIOTCHHOTO MMOXOHKCHHS, TPAaBMH, 3alaJIbHi, XPOHIYHI MPOIECH Ta 3MIHU KIIITUHU
Ha OioxiMiuHOMY piBHi. J{iarHOCTHKY HOBOYTBOPEHb 3yOOILENETHOTO anapary noTpioHo 31iHCHIOBATH
KOMIUJICKCHO Ta Ha paHHbOMY eTari [8].

© Hocosebka I'. O., 2016.
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Merta gocaigkenHs. BuBueHHs KiIiHIYHUX (OPM MPOSABY MYXJIUH OPraHiB POTOBOI HOPOKHUHM, iX
KJIIHIYHI O3HAK{ Ta €TIONOTI4HI (aKTOPH, SIKI MOXKYTh CIPUIMHUTH TOSIBY HOBOYTBOPEHb B POTOBIH
MOPOXHHHI Y COOaK.

Marepiaa i MeToaUKa, OCHOBHI Pe3yJIbTaTH J0CHiIxKeHHsI. BUBUEHHS MyXJIHH 3y0OIIENeTHOTO
amapary y co0ak IpOBOAMIM KOMIUIEKCHO, 3 ypaXyBaHHSIM: aHAMHECTUYHMX JIaHUX, BIKY, THUILy KOH-
CTUTYIIi TBapWH, BUAY TOIIBII, KIIHIYHUX O3HAK MPOSBY HEOIUIa3ii Ta ix yokamizamii. JlocmimkernHs
npoBoauiau Ha 0asi kadenpu xipyprii iMm. pod. 1.O. Kanamnuka XI3BA. Matepianom nociimKeHHs
oy 10 cobak (9 kobemiB i 1 cyka) y Biui Big 9 mic. 10 14 pokiB pi3HUX MOPiJ, Y SIKUX AiarHOCTYBaJl
HOBOYTBOpPEHH 3y0olenenHoro anapaty. Ha koxxHy TBapuHy Oyiia 3aBe/ieHa KapTa JucliaHCepH3allii,
y SKi# po3MinTyBaiau iHhOpMAIliio MO0 TOPOIH, BiKy, YMOB YyTPUMAaHHS, MOIIIOHY, BUAY TOJIBII, TIe-
peHeceHux xBopoO (puc. 1). JliarHocTHKY Heoruiasii MpOBOAWIN 3 BUKOPHUCTAHHSM 3arajbHONPUHHS-
TUX METOMIB (OIVISiA, Majbliallis), 1 CuemiaabHuX (peHTreHorpadis, reMaToIoriudi Ta MOpQOJIOriyHi)
JOCITI/DKEHB.

Matepuan ann wccreaonanmi Mabronenme 30 coGanoR # |

il

e
PeaynbTaThi AONOAHMTEALHBIX
meenegoBanmi:

7z

—__°_ S
a8 u MOpGonormvecKan
1CTHKA NaTONOrMYeCKOrD

Puc. 1. Kapra aucnancepusanii codaxu.

3 gucia JOCIHKEHUX co0aK A0OPOSKICHI MyX/IMHHA BUSBHIIM Y 7 BUMAAKaX, a 370AKICHI MyXJIMHU
—y 3. Y 8 TBapuH peecTpyBajH OJOHTOTCHHI BIAKIAACHHS, 3 HUX: 5 BUMAAKIB 3yOHOr0 KaMeHIo (Iijs-
HKa MOJISIpiB) 1 3 BUMaaku 3yOHOTO HANBOTY (IUISIHKA 1KJI, MPpeMoJIsipiB). XamiTo3, TinepcaniBaris, 3y-
OHMI KaMiHb CITOCTEpIraaucs y cobak 31 3JI0SKICHUM pocToM myxyuHd. OKpiM 1bporo y 3 cobak 3 100-
POSIKICHUMH MyXJIMHAMHE BiAMIYaJIN 3aaibHi MPOTIECH, 3 HUX: 2 TBAPUHHU MAJIA XPOHIYHUHN JTOKAIbHHUHA
KarapanbHuil TiHrIBIT y AinsgHoi [-11 momsapiB Bepxuboi menenu Ta II-1I1 npemonsipiB HUXKHBOI 1IeTe-
i, 1 cobaka Oyja 3 XpOHIYHUM I'€HEpali30BaHUM KaTapajJbHUM T1HTIBITOM BEPXHBOI IIEIENH. 3 YHC-
Jia JOCHIIHUX TBApPHH 3 COOAKH 3HAXOAMIUCS Ha 3MIIIAHOMY THITI TOIiBJi, 1 — Ha MPOMHUCIOBOMY Ta 6
OTPUMYBAJI HATYpaJbHi KOPMH, 3 HUX 4 TBapHHU OKPEMO OTPUMYBAJIM TPyOUacTi KiCTKH NTHULI abo
smoBuarHU. COOaKM Majy pUXIIMHA TUI KOHCTUTYLIT Y 4 BUmagkax (OepHCHKUI 3€HEHXYH], aHTJIiHCh-
KHii OyJIbJ0Tr, pOTBEiIep, cTadOpAMIMPCHKIM Tep €p) Ta CyXUi THII KOHCTUTYMIT (HiMellbKa BiBYapKa,
CXiJHOEBpOIIEHChKa BiBYapKa, CHOipchKa XacKi, METUC KOKep-CIIaHi€Ns, Ta ABi 0e3mopoaHi cobakm).

[1ixg gac ornsay poTOBOi MOPOKHUHM CIIOCTEpiranu pict myxiuH 3 siceH y 8 3 10 tBapun (80 %), i
y 2 (20 %) cobak myXJHUHM 3HAXOAMIUCS Ha CIIM30BHX 000JIOHKaX ry0 i IOKU. Y 5 TBapuH criocTepi-
raJ MHOKHHHI (2—4 OAWHMIN) HOBOYTBOPEHHSI, PO3MipoM 2—-3 cM, SKi MalH JEKiJIbKa MiCIIb JIOKaJIi-
3anii (ikja, IPEeMOJISIpH, MOJISIpH), Y 1HIIUX 5 cobak peecTpyBaiy OOHY MyXJHHY. Micus iokamizamii
BHSIBJICHHX ITyXJIMH TIPEJICTABICHI HA PUCYHKY 2.

AHai3 MiCIb JIOKaJIi3allil MyXJIMH 3yOOIIe/ICITHOrO arnapaTy CBIIYHTh, 10 Ha BEPXHIH Iieeri 0y-
JI0 3apeecTpOBaHO 7 BHUIAAKIB MyXJIMH, a Ha HIKHIN 3 (7:3). 3apeecTtpoBano 6 BUNAJKIB, 1€ MyXJIHMHA
OyJin po3TamoBaHi y IUISHII pi3LiB Ta 1K Ha BEPXHiH 1 HIKHIN 1Iesenax, 3 HuX: | 3710sKicHa myXJu-
Ha (M’sika (ibpoma) Ta 5 mobposikicHux (hidbpoma 3 ocidikariiero, GidpomaTo3nuii emysic, Gpidpoma,
2 BUTIAJKH TAITIJIOMH), a B a00OpaAIbBHOMY HAlPSIMKY PEECTPYBAIN 4 TMyXJIMHH, Y TOMY YHCHI 2 370sKic-
Hi (aKaHTOMATO3HUH emyJlic, ocTeocapkoMa) Ta 2 100posikicHi (maminoma, hidpoma). YpaxeHHs 000X
IIENeT PEECTPYBAIN 32 PO3BUTKY 3JOSIKICHUX ITyXJIUH y 2 TBapuH 3 3. Y 0THOMY BHIIAAKY MICIIEM JIO-
Kaumizarii myxiauHu Oyna BepxHs mienena (mimsaka I-II momspis), Ta HWKHS mienena (AUITHKA 1Ka i
I-II npemomnspiB). B mpyromy — myxinHa 3 ocepeqKOM HEKpOTH3aLlil pO3TallOByBaslacsi HA HUKHIN
menerni y ginsgHoi [-III mpemonspis, a yotupu myximHH, po3MipoM 1-3 cMm, peecTpyBanu Ha 000X
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mienenax y AUISHKax pisug-okpaiika, iki, II-III npemonspis ta I Mmonsipa. Y TpeTsoMy BHUNAAKY 31 3710-
SKICHOI0 TYXJIMHOIO, MICIIeM pO3TallyBaHHs Heoruiazii Oyiu JIMIie JBi YaCTHHU BEPXHBOI IIEINCIH,
TinsHKA pisiiB, ik Ta [-1I1 mpemosipis.

Puc. 2. Micue nokajizanii Heona3iii opraHiB poToBoi NOPOKHIHH.

[Tig yac BUBYEHHS 3arajibHOTO KJIIHIYHOTO CTaHy TBapWH 3 JOOPOSKICHUM POCTOM MyXJIHH, OyIIO
BCTAHOBIICHO, 10 moka3HUKK TII/] i GyHKIIOHANEHUI CTaH CHCTEM 1 OPTraHiB 3HAXOJMIUCS B MEXax
HopMmH. HaToMicTb, COOaKH 13 3NMOSKICHUMH ITyXJIMHAMU Majd IPUTHIYEHUH CTaH, rimepTepMilo, 3HH-
KEHUH aneTuT. Y onHiel TBapuHH 8,5 POKIB, 31 3705KICHOIO MYXJIMHOIO, CIIOCTEPIraiy XaliTo3, 3yOHHui
KaMiHb, B IHIIIUX JIBOX BUMaKaxX y cobak 51 11 pokiB BimMivamu acumeTpiro Mopau (puc. 3), rimepca-
JBAIliIO 3 JIOMIIIKaM# KPOBi. Y BCIX TPHOX TBAPWH MyXJIHHUA Malld Oyrpucty Gopmy, M’ Ky KOHCHUC-
TEHII10, TIEPEeMIYHUI KOIip Ta ocepeky HeKpoTu3alii (puc. 4).

Puc. 3. Acumerpisa Mmopan y codaku, cpu- Puc. 4. 3n0sikicHa mMyXJIMHA. AKAHTOMATO3HUII emy.Jtic.
YHHEHA POCTOM 3JIOAKICHOI MyXJIHHU. Hinsuka I-III npemouisipiB.

VY ABOX BHIIQAKaX y MeXax MyXJHHHU CHOCTepiranu pyxiauBicts 3yoa. J[Bi cobaku, 31 3704KiCHUMH
HOBOYTBOPEHHSIMHU OPTaHiB POTOBOi MOPOKHUHM, Malld PUXIUHA TUI KOHCTUTYLII. OqHa cobaka OTpH-
MyBaja 3MIilIaHWH KOPM, 1HIII JBI MPUAMAIH HATypallbHUA KOPM 3 KICTKaMH{ NTHUIl a00 SUIOBHYUHH.
3a MOXIJIMBOCTI, TBApUH MiJaBAIN PEHTTCHOIOTIYHOMY JOCHIHKEHHIO, 33 JOTIOMOTOI0 SIKOTO BH3HA-
YaJId MiCIle JIOKaITi3allii MyXJIMHYU 1 CTaH KiCTKOBOI TKaHWHU (pHC. 5, 6).

30BCIM IHITY KapTHUHY CIIOCTEPIralid y co0ak, o Malid JOOPOSIKICHI MyXJIMHHU. Y YOTUPHOX CO0aK,
BIKOM BiJl 7 10 14 poKiB, MOBUIBHUI PIiCT MyXJIMH TPUBAB BiJ| 5 MICAIIB JJO 2 POKIB, Ta HE BHKIUKAB
3aHETIOKOEHHS y TBapHUH. Y 2 colak, BIKOM 9 MicsIiB i 9 pokiB, MyXJIMHH OYJI¥ BUSIBIICHI HECIIOAIBaHO,
mig yac rpu. Y cobaku 12 pokiB crocTepiraiyl CIOHTaHHE BUHUKHEHHS MyXJIMHH y MICIIi, JIe BXKe
peecTpyBaJM Ta BUIAISUIN ITyXJIMHY PiK TOMY.
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Puc. 5. PeHTreHo3HIMOK ros10BU (IpsiMa 10pCOBEHTpA- Puc. 6. PeHTreH03HIMOK ros10BH (Koca 10pco-
JIbHA mpoekuisi). Biamivaerpces Jgi3uc rinku HUKHBOT BeHTpaJibHA npoekuisi). Jlizuc JiBoi YacTHHN BePXHBLOT
meJeny i Habpsik M’AIKUX TKAHUH. meJseny. BincyTHi ikia Ta nepui npemoaspu.

J1oOposIKiCHI MYXJTMHA Malld TJIaJeHbKy abo OyrpHcTy MOBEpXHi, HITbHY KOHCHUCTEHINIO, YiTKi
TPaHUIl, KOJHOPOM HE BIJIPI3HSUIMCS BiJ] OTOUYIOUMX TKaHWH (puc. 7). Y 4 BHMaaKaxX MyXJIMHU Malld
KOPOTEHBKY HIXKKY, sIKa Opalia Mo4YaToK BiJ| MepioJIOHTY. Y 2 iHIMMX BUMAJAKAX MyXJIUHA Maja BUIJIST
«rpuba» 1 MOYMHANACS HIXKKOI 31 CIIHM30BOi OOOJIOHKH IMOKH abo Tybu. Y 1 TBapuHU, 10 Maia
JIOOPOSIKICHY MYyXJIHHY, pEECTpyBalu OU(Y3HE PpO3POCTaHHA SICHEBOI TKaHWHM JOBKOJa 3YOiB.
Pentrenorpadist JOOpOAKICHUX MyXJIMH BUSBIISE JECTPYKTUBHI IIpoLiecy TKaHUHU (puc. 8).

-y ol .

Puc. 7. Jo6posikicna myxsmmna. @iGpomaTo3nnii emy.ric. Puc. 8. InTpaopaabHuii peHTreHO3HIMOK (T0pco-
Hinsnka ikia Ta I npemossipa Ha HuuKHIN weseni. BEHTpaJIbHa Mpoekiis). OcTeonopo3 KicTKOBOI
TKaHUHH. O3HAKH NTAPO/IOHTO3Y.

Bin Oinbmocti 3apeecTpoBaHMX cOOaK 3 MyXJMHAMU OPraHiB POTOBOI MOPOXHUHH BimiOpaHMid
MaTepiai 11l MOJANIBIINX TeMATONOTTYHNX 1 MOP(OIOTiYHUX JOCHTIPKEHb.

BucHoBku. 1. JlocmiukeHHS MOKa3aIH, 10 TBAPUHHM MIAJISATAI0Th PU3NKY YPa)keHHS HEoIUIa3isiMu
OpraHiB poTOBOi MOPOXHWHM y Bili Big 1 g0 14 poki. Yacrtimie XBOpifOTh camili. BUHUKHEHHS
NyXJUH MOXXe OyTH TOB’S3aHO 3 TOAPA3HEHHSAM SICEH OJIOHTOTCHHHUMH BiJIKIaJaHHAMH (3yOHUM
KaMeHeM), 3alallbHUMH MIPOIlecaMi Y POTOBIH IMMOPOKHUHI, 30KpeMa, T1HIIBITAMH, TilEPIUTACTHYHIMUA
MpOLIECaMH B SICHAX.
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2. TBapuHHM 13 CyXHM THITIOM KOHCTUTYINi Mamm Heorazii y 60 %, 3 uux 20 % Oymm 3mosikicHi. Y
2 cobax, sIKi OTpUMYBAJIH Y BUTJISAAL DKI TPyOUacTi KiCTKH, CIIOCTEPIraiiy THTIBIT Ta 310SIKICHUN PICT MyXJIMH.

3. YV mocmimkeHHI crocTepiraiacs 3aJeKHICTh BHAY IyXJIMHHU BiJ ii po3TallyBaHHS y POTOBIN
TTOPOXKHUHI. 3JOSAKICHI IMyXJIWHU JIOKATI3yBaIUCsA B aOOpaNbHIN YacTHHI IENen Ta 37Ae01ThIIoro
ypaxkyBaJlach BEpXHSI ILIeJIeTa.

4. P0o3BUTOK AOOPOSIKICHOT MyXJHWHH TPUBAIUM 4ac MOKEe OyTH HEIOMITHHM, 1 116 HE BUKJIIOYAE
nporiecy ii MairHizauii B moJanbiomy.

VY mnopanbmioMy TJIaHYeThCsl OUTBII NETaJbHO AOCTIAWTH KIiHIYHI (OPMH TMPOSBY HEOIUIa3ii
OpTaHiB POTOBOi MOPOKHUHU 3 BHKOPHCTaHHSM PEHTreHOrpadivHUX, TeMATONOTIYHHX Ta MOp(hoIo-
TYHUX METO/IIB.
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ITHOJI0THS U KIHHHYecKHe (POPMBI IPOSIBJICHUS HEOI1a31ii OPraHoOB POTOBOI MOJIOCTH Y cO00aK

A. O. HocoBckast

IpencraBieHsl pe3yIbTaThl UCCIIEAOBAHUN OTHOCHTEIBHO STHOJOTUHM M KIMHUYECKHX (OpM MpOSBICHUH HEOIUIa3uit
OpraHoB POTOBOM mojocTé y cobak. [Tomana nugopmarnys B OTHOIIEHNH STHOJIOTUH OIyxojel. Bo3HuKkHOBeHHE ormyxoueit
MOXeT OBITh CBS3aHO C TpaBMaTH3alUel NeCeH OJOHTOTCHHBIMU OTJIOKEHHSIMH, BOCHAIHTEILHBIMI IIPOLIECCAMU B POTOBOIT
MOJOCTH. Y JKMBOTHBIX C CYXMM THUIIOM KOHCTHUTYLIHMH, IIOJydaBIIHEe TpyOuyaThle KOCTH dalle pEerHCTPUpPOBAIN
HOBOOOPA30BaHUSI OPraHOB POTOBOH MonocTH. OCBEMIAIOTCS JaHHBIE O CBSI3H MEXy PAclOI0KEHUEM OIMYXOJIH B POTOBOM
MOJOCTH M ee BUAOM. Yalle perecTpupoBaiyd HEOIUIA3MH Ha BEPXHEH UemocTH, a JOOPOKaueCTBEHHBIH POCT OMyXOJH
HaOJIo1aICsl B 001aCTH PE3LOB, KIBIKOB M MEPBBIX NMPeMosipoB. Taxke MpencTaBIeHbl OCHOBHbBIE KIIMHUUECKUE MPU3HAKU
HEOIUIa3uil OpraHoB POTOBOM MOJIOCTH y COOaK.

KiroueBble ci10Ba: HeolUla3us, KapTa AUCIIAHCEPU3ALUHU, OPraHbl POTOBOM IIOJNIOCTH, MAalIUTHU3ALMA, JTOKAIU3aLUs,
3y00ueINIOCTHOI anmapar.
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Etiology and clinical manifestations of oral neoplasia in dogs

A. Nosovskaya

The results of own research about the etiology and clinical forms of manifestations of neoplasia’s of the oral cavity
organs in dogs are presented. The information is presented in respect to etiological factors, which are factors of tumor’s.
Basic moment’s data on the relationship between the location of the tumor in the oral cavity and its form. The main clinical
signs of neoplasia of the oral cavity organs in dogs are presented.

The material of the study were 10 dogs (9 males and 1 female) between the ages of 9 months up to 14 years of different
breeds, whith neoplasms dentoalveolar apparatus. For each animal was opened clinical examination card, where the
information about the breed, age, conditions of management, physical exercise, type of feeding, carry-forward of the disease
is stored. The diagnosis of neoplasia was carried out using conventional methods (inspection, palpation) and special (X-ray,
hematology and morphologic) studies. Halitosis, hypersalivation, dental calculus have been in dogs with malignant tumor
growth. Three dogs with benign tumors had inflammatory processes in the oral cavity. In 2 of them the dogs had chronic
catarrhal gingivitis in the area of I-II molar in the upper jaw and II-III premolar in the lower jaw. One dog had generalized
chronic catarrhal gingivitis on the upper jaw.

Among of experimental animals were kept on a mixed (3), dry food (1) and natural diets (6), among 4 dogs received the
bones of birds and cows. Four dogs had a loose habitus (Berner senennhund, English bulldog, Rottweiler, Staffordshire Bull
Terrier) and dry habitus (German shepherd, shepherd dog, Siberian Husky, mixed breed Cocker spaniel, and 2 dogs without
breed). During the inspection of the oral cavity was observed the growth of tumors of the gums 8 out of 10 animals (80 %),
and 2 patients (20 %) dogs tumors were located on the mucous membranes of the lips and cheeks. Five animals were
observed multiple (2—4 units) of tumors with a size of 2-3 cm, which had several locations (canines, premolars, molars) in
the remaining 5 dogs were recorded one tumor. Analysis of the localization of tumors of the dentoalveolar shows that in the
upper jaw, there were 7 cases of tumors and the bottom 3 (7:3). Reported 6 cases, where the tumors were located in the area
of incisors and canines on the upper and lower jaws, including: 1 malignant tumor (soft fibroma) and 5 benign (fibroma with
ossification, fibromatousepulis, fibroma, 2 cases of papilloma), and in aborally direction was recorded in 4 tumors, including
malignant 2 (acantomatous epulis, osteosarcoma) and 2 benign (papilloma, fibroma). The defeat of both jaws were recorded
in the development of malignant tumors in 2 of 3 animals. In one case the tumor site was the upper jaw, section I-II molars
and lower jaw, canine section and I-II premolars. In the second case, the tumor with a necrotic center located in the I-III
premolars and four isolated tumors, with a side at 1-3 cm, were registered on both jaws in the areas of canines, II-III
premolars and I molars. In the third case with malignant tumor, location of neoplasia were only two parts of the upper jaw,
the area of incisors, canines and I-III premolar. Tumors have been of tuberous form, were hyperemic and had a necrotic
center. In two cases, tumors have observed within the tooth of motility. Also, with the help of X-ray examination determined
the place of localization of the tumor and bone status.

A very different picture was observed in dogs with benign tumors. Benign tumors have a smooth surface, clear
boundaries; the color did not differ from surrounding tissues. In 3 cases, tumors had a short leg which took the start from the
neck of the tooth. In 2 other cases, the tumor looked like a "fungus" and was on the buccal mucosa or lips. One animal that
had a benign tumor, was registered diffuse overgrowth gingival of tissue around the teeth. Radiography of tumor tissues
shows the destructive processes.

Our research suggests that animals at risk of destruction by neoplasia of the oral cavity organs aged 1 to 14 years. More
common in males. The occurrence of tumors may be associated with irritation of the gums by odontogenne deposits (dental
calculus), inflammation of the oral cavity, in particular, gingivitis, giperplasticskie processes in the gums. Animals with a dry
type of constitution had neoplasia in 60 %, of which 20 % were malignant. There are 2 dogs that received in the form of food
bones, watched, gingivitis and malignant tumor growth. There is a dependence of kind of the tumor on its location in the oral
cavity. Most is amazed maxilla. Malignant tumors are localized in the aboral part of the jaw.

Key words: neoplasia, card of examination, the oral cavity organs, malignancy, localization, dentoalveolar apparatus.
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© Carocapenko /1. B., Inprinsxuii M. I'., 2016.
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BUKOHYBaJIM 0JI0Kaly 3MiHIOBAJIaCh CTAaTUCTUYHO HE3HAYMMO. Bu3HaueHi 3MiHM IOKa3HUKIB HIKIpHOT TeMIIepaTypH KiHIliBKI
MOXKHA IHTEpIIPETYBAaTH SIK IPOSB CHMIIATHYHOTO KOMIIOHEHTY OJIOKaau, SIKMH 3a paXyHOK HMOKpamieHHS nepdysii TkaHuH
MO>K€ TIPU3BOJUTH JI0 CKOPOUEHHS TePMiHY JIIKyBaHHS TBapHH.

KunrodoBi cioBa: 610kaza m1e4oBOTO CIUICTIHHS, €IEKTPOHEHPOCTUMYIIALIS, iH(QpauepBOHA TEPMOMETPIsl, CUMITaTHI-
HUI KOMIIOHEHT Osiokaau, OymiBakaiH, COOaKH.

IMocTanoBka mpodiaemu. MicueBa aHecTesist IpyIHOI KIHLIBKH y CO0aK € eeKTUBHIM, EKOHOMi-
YHAM Ta 0€3MeYHIM METOAO0M 3HeOOMIOBAaHHS, SIKUH IPUBOJUTH A0 NepepUBAaHHS MATOJOTIYHUX 1IMITY-
JIECIB B IICHTPaIbHY HEPBOBY CHCTEMY Ha CAMOMY PaHHBOMY PiBHi.

Jnist 3HE0OMIOBaHHS MiJ] Yac BUKOHAHHS OTIEPAaTUBHOTO BTPYYaHHS MOYKHA BUKOHATH HApKO3, aje
BiH Oyze mMatu Oifbll BHpaskeHWH BIUIMB Ha (hi3i0JIOTivHI mapameTpu opraHizmy. Haiibinbm gacto B
MPAKTHI XBOPOO APIOHMUX TBApHH JUIs €EKTUBHOTO 1 OE3MECYHOr0 3HEOOIOBAHHS TPYIHOT KIHIIIBKH
BHUKOHY€ETHCS 0JIOKaa IIEYOBOTO CIUIETIHHS, SIKA A€ MOXIJIHMBICTD JOCSTTH BTPATH YyTIWBOCTI TPY/I-
HOi KIHLIBKM HW)KYE CEpeIHHHU Iuleda. biokaga IUIe4OBOrO CIUIETIHHSA € METOJAHMKOIO LEHTPabHOT
MIPOBIIHUKOBOI aHeCTe3i, 1 TEOPETUUHO Ma€ MEBHI aJbTEPHATHBH — 11€ METOIUKH MEPUPEPUIHOI ITPO-
BIIHMKOBOi aHecTe3ii, Taki K OJoKaza JIKTHOBOTO, MPOMEHEBOTO Ta CEPEAMHHOrO HEpBiB. BoHu
OinbIn Oe3reyHi, ajne MeHII e()eKTUBHI 3 TUX MO3UIIiH, 0 30HAa 3HEOOIIOBaHHS Oy/1e MEHIIIOK B3arali,
1 MEHILIOIO B TUISHKaxX 3MillIaHOi HepBauii BHUINEBKa3aHWX HepBiB. EmimypanbHa aHecTe3ist 3 METOIO
3HeOO0TIOBaHHS TPYAHOI KiHIIIBKH HE BUIIPABAYE ceOe uepe3 pU3UK PECIipaTOpPHUX PO3JIaIiB.

BaxxnuBumM acriekTom fii MiciieBoro 3HeOONIIOBaHHS € 0OJIOKaja CUMIIATUYHOI iHHEpBaIii i 3MeH-
LICHHS OMEPaLifHOTO CTpecy, MOKPALICHHS TPO(IKK TKAaHWH 33 PaXyHOK 3HATTSA pe(IeKTOPHOro cra-
3My CYJIMH 1 IOKpaIeHHs KpoBoooiry ta nmepdy3ii TkanwH [2, 5].

AHaJi3 ocTaHHIX gocaimxens i myOaikamii. JlitepatypHi Kepena BKa3ylOTh Ha 3pOCTaHHS 1H-
Tepecy 10 3aCTOCYBaHHSA TEPMOMETPIi IIKipH, sIKa BAKOPUCTOBYETHCS AJISl BU3HAUEHHS (i310J0TTUHUX
Ta TATOJIOTIYHMX 3MiH OPraHiB, a TAaKOX MWHAMIKH TEMIIEpaTypyd OKPEMEX JUISHOK Tija 3a Pi3HHX
ctaHiB oprauizmy [1, 4, 7-10], Takux sik 3HEOOTIOBaHHS, 1 0COOMNBO MicmeBa aHecTe3is. OgHUM i3
acIeKTiB MicIIeBO1 aHecTe3il € OJI0KaJa CHMIATHYHUX HEPBOBHUX BOJOKOH, SIKa MPU3BOIUTH O PO3LIH-
pPEHHS CyIWH 1 MiABUINECHHS TeMreparypu. 3a moBigomiieHHsmu B.C. ®ecenka, B.I. Komomauenka,
.A. VioBeHKa BCTAHOBJIEHO, IO 3MiHA TEMIEPATyPH LIKiPH BBAXKAETHCSA TOKA3HUKOM CHMIIATHYHOIO
OJI0KY, CIIPUYMHEHOT0 PEriOHapHOI0 aHecTe3ier0. TakoXK BKa3yeThCs, 10 MicLieBa aHECTE31sl MiABHILYE
TKaHUHHY TepQy3ii0 AUISTHKE aHecTe3il BHACTIIOK cUMIAaTHYHOro 050Ky [2, 3, 6]. i sBuma mupoko
3aCTOCOBYIOTBCSI B MPAKTHIIl BETEPHHAPHOI MEIWIIMHU MIPH HOBOKATHOTEPAIIii, 1 3 MOSBOIO CYyJacCHHUX
MICIICBHX aHECTETHKIB, TaKWX K OyIiBakaiH Ta poIliBakaiH, 0 MAlOTh TPUBAIHMMA TEPMIiH Iii, 1 BOJIO-
JiI0Th BIACTUBOCTSIMH BHKIUKATH JUQEpeHLianbHy OJIOKaxy HEPBOBHUX BOJIOKOH, MOXKJIHMBOCTI JIKY-
BaJILHOT'O 3aCTOCYBaHHSI MiCIIEBOT aHECTe31i MOXKYTh 3HAYHO PO3IIUPIOBATHCA.

BonpoBuii CHHAPOM, IO CIIOCTEPITa€ThCSA B IICISIONEpAIlifHOMY TIEPioli MPOBOKYE BHPAKEHY
CTpEC-BiANOBiAb, 1 MPU3BOAUTH 10 MOPYLICHHS HEHPOBETreTaTUBHOI perysuii. JIokanpHuil cnasm cy-
JIVH MOKE CIPHITH BUHUKHEHHIO TOPYIIEHb MiKpOLMPKYJALIT KpoBi Ta Tinmokcii TkanuH. LI sBuma
TaKOX MOYKHA YCYHYTH 3aCTOCOBYIOYH BHINEBKAa3aHI MICIIEBI aHECTETHKH TPUBAJIOI Mii IIJITXOM OJTHO-
a00 KUTBKaKpaTHOTO 1X BBEICHHS.

Merta pociigmKeHHsT — BU3HAYCHHS NapaMeTPiB CUMIIATUYHOTO (BET€TaTUBHOIO) KOMIIOHEHTY
Osokanu miedoBoro crutetinag 0,2 % poszunHOM OymiBakaiHy y cob6ak (10 roimiB) 3a ITOIOMOTOIO
iH(ppauepBoHOi TepMoMeTpii (Tepmomerp Medisana TM-65E) mikipu B 30H1 nepeamiiyus. [IopiBHIHHS
JOMHAMIKH IIKIPHOI TeMIIepaTypt Ha aHECTE30BaHii Ta IHTaKTHIN KiHIIIBKax.

Marepian i MmeToguka nocimkenns. Marepianom i gociimkens Oymu 10 cobak, BikoM Bif 6 Mic.
10 3 pokiB, Macoro 7-25 kr. JlocimKeHHs MPOBOAMIK Ha 0a3i Kadeapu Xipyprii im. npodecopa 1.O. Ka-
JIalIHUKa XapKiBChKOI IepykaBHOI 300BETepUHApHOI akaaemii. TBaprHaM MpoBoAMIM OJI0Kady IJIEYOBOTO
CIUICTIHHSA 13 3aCTOCYBaHHsM eleKTpoHerpocTuMyaTopa Ctumymiekc NHS12 Ta cnenianbHuX i30510Ba-
Hux rojok Stimuplex A 21G x4" (0,80x100 mm). 3acTocyBaHHS €1EKTPOCTUMYJISALIT 32 BUKOHAHHS MIPOBI-
JTHUKOBUX OJIOKAJ TO3BOJISE 3 OLIBIIOI0 TOYHICTIO TIOPIBHSHO 3 TPAAMIIIHOIO METOIMKOIO0 BIH3HAYATH OIT-
TUMaJIbHE TOJIOKEHHS TOJIKU BiIHOCHO KPYITHOTO HEpBa abo HEPBOBOTO cIUieTiHHS. brokamy npoBomum
0e3 BUKOHAHHS Ceallli B AUIHIN JIIBOI KiHIIBKA. Lle MOXKIIMBO IS OLIBIIOCTI co0aK sKi CITOKIHHO cebe
TTOBOMISTE, 1 KPIM TOTO B YMOBaX E€KCIICPUMEHTY 3aCTOCYBaHHS 3aCO0IB CENATHBHOI MPEMETUKAIli MOXe
BIUTMBATH Ha Pe3yNbTaTH €KCIIEpUMEHTY. B mepiry uepry e mos’si3aHe 3 M’30BOIO peJlaKcami€elo, 1 5K i
HACJIJIOK MiJBUIIICHOIO TeIUIoBiaaadeto. KpiM Toro MiHiMambHY TpaBMaTH3AI[F0 TKAHUH Ta MiHIMAIIBHY
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00JILOBY peaKIIito I Yac OJIoKaau 3a0e3meuye KOHCTPYKIILSA TOJIOK, 10 MaroTh Majiuii miametp — 0,8 M.
[Tpu BUKOHAHHI OJIOKAHM TBAPHHY PO3TAIIOBYBAJIN B TpaBOMy OOKOBOMY TosoKeHHi. [Ticns BUKOHaHHS
OJToKa Iy TIPOBOAMIIM IIKIPHY TepMOMETpiro. Temrmeparypa B IPUMIIICHHI ITiJ] 9aC BUKOHAHHS JTOCIIHKEHb
Oyma B mexax 20-25 °C. Ilapamerpu TemIiepaTypy MIKIpH PEECTPYBAIN B IMIATOTOBYMM TEPIOJ, IICIIS
i’ ekuii npenapaty uepe3 15, 30, 45, 60, 90, 120, 150, 180, 210, 240, 270, 300, 330, 360, 390, 420, 480,
540, 600, 660, 720, 1440 xB Bix TepMiHy BBeIeHH Ipenapary. TemiepaTypy MIKipd BU3HAYa A B TULSHII
nepeautivys iHdpadepronuM TepmomMeTpoM Medisana TM-65E na Bincrani 0,5 cM Bia MOBEpXHIi HIKIPH
Ha 000X KiHITiBKaX. OCKUTEKH 30HA OJIOKAQIM OXOIUTIOBAJIA TUTHKHM ONHY KiHIIIBKY, TO TEMIIEpaTypHi 3Ha-
YEHHS JTIBOT Ta MPaBOi KiHIIIBOK MOBWHHI BiPi3HATHACH. TOMY JOCTITHI 3HAYCHHS TEMIIEPATypH PEECTPY-
BaJI Ha JIiBii KiHITIBIIl, HA SKii BUKOHYBaJIN OJI0Kay, a KOHTPOJIbHI — Ha TIpaBiii KIHITIBII, Ha SKii OJIoKa-
JTy HE BUKOHYBAJIH.

CratuctTuuHy 00poOKy OTPUMaHHX PEe3yJIbTaTiB BUKOHYBAIM 3a JIOTIOMOTO0 mporpamu Microsoft
Excel, 3HauymicTe 3MiH TeMIepaTypu OLiHIOBaNHU 3a KputepieM CThIOAEHTA, 32 PiBEHb JOCTOBIPHOCTI
pizammi mpuiiManu p<0,05.

OcHoBHI pe3yabTaTn Aocaimxkenns. [licis BUKOHaHHS OJIOKa¥ IJICYOBOTO CIUICTIHHS Ha JIiBIM KiH-
miBmi 0,2 % pozurHOM OyTTiBakaiHy B IEpITy TOAWHY Y TBAPHH HE CHOCTEPITAIN CTATUCTUYHO 3HAYMMHX
3MiH MABHUINEHHS MIKIPHOI TEMIepaTypH, aje BiIMIYan TEHICHINO 10 1i migBuimeHHs. Buximui 1 3Ha-
uenHst cragoBuinu 30,64+0,73 °C, ma 15-# xBumuai — 31,48+0,76 °C, Ha 30-i1 — 32,41+0,82 °C, na 45-i1 —
32,85+0,64 °C, 60-i1 — 33,1+0,69 °C. Ha 90-ii XBuIuHI TIicIsl BUKOHAHHS OJIOKaIU BiJIMiYay BipOTiIHE
(p<0,05) mixBumeHHs TeMneparypu mkipu — 33,74+0,7 °C B mopiBHAHHI 3 BUXIIHUMH MTapaMeTpaMy TeM-
neparypu. B momaisiii nepioau gocmimkens 3 120 1o 210 XB miciist npoBeAeHHs OJIOKaI TAKOXK PEECTPY-
Bay Biporigae (p<0,05) migBHUIICHHS TeMIIEpaTypy MOPIBHSHHO 3 BUXITHUMH JTAHUMH, SIKE JTOCATAI0 MaK-
cumymy Ha 210 xB i cranoBuno 34,06+0,71°C. B cepenapoMy 1o TpyIii TBAPHH B LIEH MEPiof] CIIOCTEPirain
T ABHITICHHS TemItepaTypu Ha 3,42 °C mopiBHSHO 3 BUXIIHAMH JaHUMU. [HAMBITyaTbHO B IICH TIEPioJT TO-
PIBHSHO 3 BUXiTHUMH JTaHUMH TIOKa3HUKU TEMIEPaTypH ITiIBUIyBAIHUCH B Mexax Bix 1,9 no 4,8 °C. Tak,
y cobaku Ne 5, y sxoi BU3HAUAIM HAMEHILI cepell TBAPUH IPYIH 3MiHHM MMOKa3HUKIB, BUXIHI JaHi TemIie-
parypu mIKipu JIiBoi KiHIIBKY cTaHoBWM 34,5 °C, a Ha 210 xB micins iH ekmii mpemapary — 36,4 °C. Ay
cobaku Ne 9, y kol BU3HaYaJId HAHOUIBII cepel] TBApUH IPYIH 3MiHM MOKA3HUKIB, BUXIIHI JaHi TeMIepa-
TypH HIKipH JIiBoi KiHIiBkK craHoBm 30,3 °C, a Ha 210 xB micns iH ekl npenapary — 35,1 °C. B mona-
JIBIII TEPMIHH CIIOCTEPESIKEHD B CEPeIHROMY T10 TpyTii TBapuH Ha 240 Ta 270 XB micis 6J0Kaau MOKa3HUKH
TEMITEpaTypH IIKIPH MIEPEATUTIYYS S0 3HIKYBAIIUCS, 1 He OyJii cTaTucTU4HO 3HaunMuMu. Ha 300-it ta
330 xB — MOKa3HMKW TEMIIEpaTypy Tila AUTHKA NEPEAIUTiads MiJBHIIYBAIUCH 1 BiAMIYand BiporimHi
(p=<0,05) ix 3minm — 33,84+0,68 °C Ta 33,5540,7 °C Bianosigno. 3 360-i XBUIMHHM TTiCIIS BBEACHHS OyTIiBa-
KaiHy TTOKa3HUKH IIKIPHOI TEMIIEpaTypy CTATHCTUIHO HE BiIPI3HSINCH BiI BUXITHHX TaHWX, 1 HA OCTAHHIN
nepio IOCIKeHb Yepe3 A00y miciis 0iokaau craHoBuin 30,94+0,63 °C. HaliOiibIoro 3HaueHHs MOKa-
3HUKH IIKipHOI TemnepaTypu HaOyBamu Ha 210 xB — 34,06+0,71 °C. InauBigyanbHi MOKa3HUKK LIKIPHOT
TEMIIEpPaTypH 3a BECh MEPio] CIIOCTEPEKEHD 30UTBITYBAIHCEH TIOPIBHSHO 3 BUXITHAMHU JaHUMH ITiJ] 9ac BH-
KOHaHHs Otokau 10 5,3 °C (puc. 1.)

w
w

w
N W b
1

-
1

M JliBa KiHujiBKa "C

(\o}
]
|

0o
1

MpaB.a KiHuiBKa "C

Temneparypa wkKipu °C
NN W W W Ww
o
|

o 0 o o
X X X X
n o o o
<1'LDO’1(H\1

15 x8
30 xB
210 xB
240 xB
270 xB
300 xB
330 xB
360 xB
390 xB
420 xB
480 xB
540 xB
600 xB
660 xB
720 xB
1440 x8

0o o
xX X
o O
n o0
—

[o 6nokagu

TepmiH gocnigKeHHn

Puc. 1. IIapameTpu mkipHoi Temnepatypu B aiisinui nepeamiivus (°C)
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[IxipHa Temmeparypa Ha TpaBiil KiHIBIN y JTOCTIHKYBAaHUX TBApWH 3MIHIOBaJlaCh HE3HAYHO 1 3a
BECh TEPioj] HE MaJla CTATUCTUYHOrO 3HaueHHs. B miaroroBumii nepion Bona cranoBmwia 30,89+0,55 °C,
a MaKkCHUMaJIbHUX 3HaueHb pocsraia Ha 540 xB micis OJ0Kaau IUIEYOBOTO CIUIETIHHS JIBOI KiHIIIBKH
TBapuHH 1 cranoBuia 31,09+0,54 °C. [mguBigyanbHO Mexi KoauBaub Oyiu g0 1,1 °C, 1 cTaHOBWIH Bix
28,1 mo 32,3 °C. IuHamiKy MOKa3HHUKIB IIKIpHOI TeMIepaTypy B IUISIHLI Mepearuliyys Ha mpasiil Ta
JIBil KiHITIBKAaX ITiJ] BIUIMBOM OJIOKa/IM MJICYOBOTO CIUICTiHHSA JiBOi KiHIiBKY 0,2 % po3unHOM OyIiiBa-
KaiHy UTIOCTPY€E PUCYHOK 1.

BuCHOBKH Ta MepCcneKTHBH MOAANbIINX A0CHiIKeHb. 1. [Ticmsa 6i0kamy mIedoBOro CIUICTIHHS
niBoi kiHuiBku 0,2 % pozunHOM OymiBakainy y co0ak Bu3zHauaiu BiporigHe (p<0,05) migBuIIeHHS Te-
MITepaTypH IIKIpH ITi€i KIHIIIBKY B TiISHIT nepeamutiaas 3 90-1 qo 210 xB, ta Ha 300-it Ta 330 xB B ce-
pPEIHBOMY II0 TPYII TMTOPIBHAHO 3 BUXITHUMU JaHUMH, SIKe TocsaTrano MakcuMmyMy Ha 210 XB 1 cTaHOBH-
710 34,0620,71 °C. InauBigyanbHO MOKa3HUKH TEMIIEpaTypH IIKipH 30inbnryBanucs 1o 5,3 °C.

2. lllkipHa Temmeparypa B JUISIHII TPaBoi KiHIIBKH, TOKA3HUKH SIKOI OyJIM KOHTPOJIGHUMH, HE Maja
JIOCTOBIPHOCTI 3MiH 32 BECh TEPMIiH CIIOCTEPEIKEHb, 1HIUBITYaTHHO IMOKa3HUKH 3MiHIoBaHCh 110 1,1 °C.

3. BusHaueHi 3MiHM MOKA3HUKIB MIKIPHOI TEMIEpaTypH KiHLIBKH MiCJs MPOBIAHUKOBOI OJIOKaan
MOJKHA IHTEPIIPETYBATH 5K MPOSB CUMIIATHYHOTO KOMIIOHEHTY OJIOKa/U, SKUH 32 paXyHOK TOKpaIlCH-
HA ntepdy3ii TKAaHMH MOXE TPUBOIUTH 10 CKOPOUYCHHS TEPMiHY JIIKyBAaHHS TBAPHH.
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ITpumeHenne nHGpPaKpacHoii TepMOMETPUH NIPH NPOBOJHUKOBOM 0J10Kaje ieyeBoro criierenus 0,2 % Gynua-
KauHOM Yy c00aK

1. B. Ciwocapenko, H. I'. MiabHuukmii

IIpuBeeHHBIE pe3yIbTaThl HCCIECA0BAHUS MOKa3aTeneil nHppakpacHOH TepMOMETPHH IIpu OJI0Ka/e IJICUSBOrO CIUIeTe-
Hust 0,2 % pactBopom OynmuBakanHa y cobak. BersiBneno craructudecku 3Haunmoe (p<0,05) noBsieHre KOXKHOM Temmepa-
Typsl B yuyacTtke npeqmieuss ¢ 90 no 210 mun, u Ha 300 u 330 MuH nocie BBEACHU IIpenapaTa, KOTOPOE SABJISETCS MPOsIBIIC-
HHUEM CHMIIATHIECKOr0 KOMIIOHEHTa OI0Kaasl. MHIMBHIyaIbHO ITOKA3aTeNN TEMIIEPATyphl KOKH YBeIHIHBAIHCEH 10 5,3 °C.
TemmepaTypa KO>KM KOHEYHOCTH Ha KOTOPOIT HE BHINOIHSUIIN OJIOKaTy M3MEHSUIACh CTATUCTHYECKH HE3HAUNMO. BBIsSBICHHBIC
HM3MEHEHUS MOKa3aTeNeil KOXKHOW TeMIepaTypsl KOHEYHOCTH MOXKHO HHTEPIPETHPOBATH KaK IIPOSBICHUE CHMIIATHIECKOTO
KOMITOHEHTA OJI0Ka/Ibl, KOTOPBIH 32 CUeT yIydIIeHHs mepdy3un TKaHeH MOXKET MPUBOAUTE K COKPAICHHUIO BPEMEHH JICICHHUS
JKMBOTHBIX.

KiroueBbie cjioBa: 0110Ka/ia IIIEYEBOTO CIUIETEHUS, SIEKTPOHEHPOCTUMYJIALMSA, HHPPAKpaCHas TEPMOMETPHS, CHMIIA-
TUYECKUI KOMIIOHEHT OJI0Kapl, OyIMBaKauH, COOAKH.

Application of infra-red thermometry with brachial plexus block bupivacaine 0.2 % for dogs

D. Slusarenko, M. Ilnitskiy

The paper deals with the results of investigation efficiency infra-red thermometry with the blockade of the shoulder
intertwining of 0.2 % bupivacaine in dogs.

Local anesthesia of thoracic limbs in dogs is an effective, economical and safe method of pain relief that leads to the
interruption of pathological impulses in the central nervous system at an early level of nerve system. An important aspect of
local anesthesia is sympathetic blockade and reduction of surgery stress, improve the trophic tissue by the reflex spasmolisis
of blood vessels and improve blood flow and tissue perfusion. Literature sources indicate a growing interest in the use of
infra-red skin thermometry that is used to determine the physiological and pathological changes in organs and temperature
dynamics of local body area, especially local anesthesia.

One aspect is a local anesthetic blockade of the sympathetic nerve fibers, which leads to vasodilatation and increase lo-
cal skin temperature.

The purpose of research is to determine the parameters blockade of sympathetic innervations by brachial plexus 0.2 %
bupivacaine solution in dogs using infra-red thermometry (Medisana TM-65E) in the area of the skin of the forearm.
Comparison of the dynamics of skin temperature on anesthetized and intact limbs.

The material for the study were 10 dogs. Animals conducted a blockade of brachial plexus using nerve stimulation Stimuplex
NHS12 and isolated needles Stimuplex A 21Gx4 "(0.80x100 mm). The blockade was performed without sedation performance in
the area of the left limb. After the blockade skin thermometry was performed. Parameters of skin temperature registered in
preparatory period, and after injection 15, 30, 45, 60, 90, 120, 150, 180, 210, 240, 270, 300, 330, 360, 390, 420, 480, 540, 600, 660,
720, 1440 min after blockade. Skin temperature measured in the area of the forearm infrared thermometer Medisana TM-65E at a
distance of 0.5 cm from the surface of the skin. Statistical analysis of the results was performed using Microsoft Excel, the
significance of temperature changes estimated Student's test, with significance level differences taken p<0.05.

After the left thoracic limb brachial plexus block by 0.2 % bupivacaine solution in the first hour the animals were not
observed statistically significant increase in skin temperature changes, but noted a tendency to increase. Outgoing its value
amounted to 30.64+0.73 degree, for 15 minutes —31.48+0.76 °C, 30 minutes — 32.41+0.82 degrees on 45th minute —
32.85+0.64 °C 60 minutes — 33.1+£0.69 °C. At 90 minutes after the blockade noted the probable (p<0,05) increased skin tem-
perature — 33.74+0.7 degrees. In periods studies with 120 to 210 minutes after the blockade also recorded significantly
(p<0.05) temperature increase compared to the original data, which reached a maximum of 210 minutes and was 34.06+0.71 °C.
On average, the group of animals in the period observed temperature increase 3.42 °C compared with the original data. At
240 and 270 minutes after the blockade of the temperatures of the forearm slightly decreased and were not statistically signif-
icant. At the 300-th and 330 minutes — the temperatures were increased and noted the likely (p<0.05) of change — 33.84+0.68
and 33.55+0.7 degrees respectively. With 360 minutes after administration of bupivacaine skin temperature performance is
not statistically different from the original data, and the last period of study a day after the blockade amounted to 30.94+0.63
°C. The most important indicators of skin temperature acquired 210 min — 34.06+0.71 °C. Individual performance skin tem-
perature were increased compared to baseline when performing the blockade to 5.3 °C. Skin temperature on the right limb in
animals has changed slightly and for the entire period was of no statistically significant. In the preparatory period it was
30.89+0.55 °C and maximum values, it reached 540 minutes after brachial plexus blockade left limbs and animals was 31.09
+ 0.54 °C. Individually fluctuation were to 1.1 °C, and ranged from 28.1 to 32.3 °C.

After the brachial plexus blockade of left limbs by 0.2 % bupivacaine solution of in dogs determined the probable (p<0.05)
increased skin temperature of the extremities in the area of the forearm from 90 th to 210 minutes, and 300 th and 330 minutes,
which reached a maximum of 210 minutes and was 34.06£0.71 °C. Individual performance skin temperature increased to 5.3 °C.

Skin temperature in the region of the right limb control indicators which were not small change reliability for the entire
period of observation, individual performance varied to 1.1 °C.

Skin temperature of thoratic limbs blockade after the local anesthetic blockade manifestation the sympathetic component
of the blockade, which is by improving tissue perfusion can lead to less time treatment of animals.

Key words: brachial plexus block, nerve stimulation, infra-red thermometry, sympathetic blockade component,
bupivacaine, dogs.
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