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NOJOXKEHHA

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

30ipHHK HAYKOBHUX Mpalb € MepioAMYHUM BUAAHHIM 00csirom 10—12 yMOBHO-IPYKOBaHUX apKy-
1B, hopmaToM A4 i BUIAE€ThCA OBidil Ha pik THpakeM 300 mpuMipHUKIB.

Jo myOmikartii y 30ipHUKY BiIMOBITHO IO BCTAHOBJIICHUX BUMOT IMPUHMAIOTHCS CTATTi, B SIKMX BHCBIT-
JIFOIOTBCA PE3YNBTaTH HAYKOBUX JOCIIPKEHb, 110 MAlOTh HAYKOBE 1 PaKTUYHE 3Ha4eHHS Ta HOBU3HY. CTart-
T Mae OyTH HalMcaHa YKpaiHChKOIO, POCIHCHKOI0, aHTIIIMCHKOI0, HIMELIBKOIO UM (DPAHITY3bKOI0 MOBOIO.

VY koxHOMY HOMepi MyOJIiKyIOTbCs 2—3 OTJIAAOBI CTaTTi MPOBiAHMX (axiBLiB y CBOIH ramysi 3 ak-
TyalbHUX MTUTaHb.

CrartTi 10 30ipHHUKA TOAAOTRCS 10 1 Oepe3ns Ta 1 xoBTHA. Bummyck 30ipHHKIB niependavdacThes 10
1 munas ta 1 ciyas. JlogaTKoBi BUIYCKH 3a MaTepiallaMH Jep>KaBHUX 1 MDKHAPOAHUX HAYKOBHUX KOH-
(dhepentiii, ki TpoBOAIATHCS Y bioIepkiBChbKOMY HaIliOHATLHOMY arpapHOMY YHIBEPCHUTETI, BUIAAIOTh-
CsI IPOTSATOM TPHOX MICSIIIB 3 JHS MOJadi MaTepialiB y peaakilifHO-BUAABHUIHA BiIILI.

Ilopsinok moganHst pyKonucis

Pyxomucu crareit 3a mignucoM aBTOPiB, Ha MANIEPOBOMY Ta €IEKTPOHHOMY HOCISIX, 3 PELEeH31sIMH —
BHYTPILIHBOIO 1 30BHIIIHBOIO, MTOJAIOTHCS BiAMOBIJAIFHOMY 32 BHUITYCK WICHY PEIKOJIETii (pu3Hava-
€THCS 3a PINMICHHSM PEIKOJIETIi), SKH BU3HAYAE perieH3eHTa abo ocobmcTo perieHsye crarti. CtaTTi
criBpoOiTHUKIB BHAY Bi3yroTs 3aBimyBadi Kadeap; cTaTTi iHOTOPOJHIX aBTOPIB CYIMPOBOKYIOTHCS
JICTOM BiJ] OpraHizauii 3a MiAnucoM KepiBHUKA.

PernieH3eHT oI1iHIOE CTATTIO HA BiANMOBiAHICTH BuMoraM BAK i Bu3Havyae HOMIIBHICTE 11 omyOiky-
BaHHSI, 332 HEOOXITHOCTI pOOWUTh KOHKPETHI 3ayBaKCHHS IIOJO IOKPAIIEHHS POOOTH (IOIMyCKAETHCS
pyKonmcHa penensis). TepMmiH peneH3yBaHHS — He Oibie 7 THIB.

[Ticna BpaxyBaHHsI 3ayBaXKeHb PELEH3CHTa Ta OTPUMAHHS MO3UTHBHOI pEeLieH3i] aBTOp MOJae CTaTTIO
BiINIOBIAaJIBHOMY 32 BHITYCK, SIKHI TIEpEIa€ BC1 CTATTI 3aBiAyBady PEeIaKIliHO-BUIAaBHIYIOTO BiIILTY.

VY pa3i oTpuMaHHS HETaTHBHOI perieH3ii (0e3 mpaBa J0OIpaItOBaHHsI) CTATTS 3HIMAETHCS 3 APYKY.
[Ticna HaykoBOTO pearyBaHHs JUIsl BUIIPABICHHS TEXHIYHUX OMUJIOK CTATTs HANPABJISIETHCS aBTOPY,
TTICIIST YOTO BUIIPABJICHUN SJICKTPOHHUH Ta TanepoBHiA (3 MpaBKaMU PEIaKTOpa) BapiaHTH CTATTI TIOBE-
pPTarOThCS BiAMOBIJAIBHOMY 3a BHITYCK Ha ITOBTOPHE peIaryBaHHS, 1 JIWIIE ITCIISA IOTO PEIAKTOp Bif-
Jla€ CTAaTTIO Ha BEPCTKY Yy ApyKapHIo. CTaTTi IHOTOPOJHIX aBTOPiB TEXHIYHO OIMPAl[bOBYIOTHCS TEXHIU-
HUM PEIaKTOPOM.

Opwurinan-makeT 30ipHIKa B 000B’SI3KOBOMY MOPSIIKY iAMHCYETHCS aBTOPOM, a CTAaTTi iHOTOPO/I-
HiX aBTOPiB — BiNOBiAaJIbHAM 32 BHITYCK.

J103Bin 10 APYKY HaJa€ BUEHA pasia YHIBEpCHUTETY.

Bumoru 1o opopmieHHs craTei

3a Bumoramu A0 $axoBHUX BUJAHb CTATTi, IO NOAAIOTHCS, IOBUHHI MaTH HACTYIIHI €JIECMEHTH B Ta-
Kilf OCIIIZIOBHOCTI:
1. YIK.
. [Ipi3Bumie aBTOpa, iHiLiaNM, HAYKOBUH CTYMiHB, Miclle pOOOTH, e-mail.
. Ha3Ba cratri.
. AHOTaIIis yKpaiHChKOI0 MOBOIO (70 600 3HaKIB).
. Kiro4doBi cioBa ykpaiHChKOIO MOBOIO.
. [locranoBka npoGiemMu.
. AHaJi3 OCTaHHIX ITOCIHKEHB 1 IMyOTiKaIiii.
. Meta mocmimxeHHs.
. Matepian i METOIMKa JTOCITiKCHHSI.
10. OcHOBHI pe3yabTaTH AOCTiKCHHS.
11. BucHoBKH.
12. Crncok niteparypu (He crapime 10 pokiB Ta He MeHIIE 3 JKepen aBTOPiB JaJeKOro 3apyOioKs).
13. Crmcok miteparypu natuHuieio references.
JLst 1I50T0 HEOOX1HO 3alTH Ha CalT TpaHCTiTepalii www.translit.ru i aBToMaTHYHO TTepEKIIacTH
CIHCOK JIiTepaTypH, HaBeleHUH y MyHKTi 12.
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3pa3ok:

7. Py6nenko C.B. Anecresionoriune 3a0e3rneueHHs abnqoMiHanbHUX BTpy4aHb y cobak /C.B. Pybnenko, B.M. Brnacetko,
M.B. Py6nenko // Ber. meguina Ykpainu. — 2006. — Ne 9. — C.13-15.

7. Rublenko S.V., Vlasenko V.M., Rublenko M.V. Anesteziologichne zabezpechennya abdominal'nih vtruchan' u sobak [Anes-
thetic support for abdominal interventions in dogs]. Vet. medicina Ukraini [Vet medicine of Ukraine], 2006, no. 9, pp. 13-15.

14. AHotamis pociiicbkoro MOBoIO (10 600 3HaKiB) Mae BKJIIOYATH Ha3BY CTaTTi, Mpi3BHIIE, iHilia-
JIA aBTOPA, KIIFOYOBI CJIOBA.

15. AHoTamis aHrmiicEKOI0 MOBOIO — 2 ctopinku (5000 3HaKiB), Ha3Ba CTATTi, MPi3BHILE, 1HILIATN
aBTOPA, KJIFOYOBI CIIOBA — 3 000B’I3KOBUM MPEIICTABICHHIM ii MOBOIO OPHUTIHAY Ta 3a3HAYCHHSM TIpi-
3BHIIIA, TOCAAH Ta MiANKCY (paxiBisl, SKUH BIINOBIAA€E 3a SKICTh MepeKaany. AHOTALlsl Y BapTiCTh My-
OJikanii cTaTTi HE BXOAMTb.

16. HasBHicTh penensii Jokropa Hayk 000B’A3KOBa.

OO0csr cTarTi cTaHOBUTH 6—8 cTOpiHOK. TekcT cTaTTi HabupaeThest B pemakTopi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, uepe3 1,5 inTepBanu komm'toTepHoro Habopy. Koxkna ctopi-
HKa JPYKYEThCS Ha OJHOMY Oolii cTaHmapTHoro apkyima (210x297 mm, Gopmar A4); mpu 1bOMY JTiBe
nosie — 30 mm, ipaBe — 10 MM, BepxHe 1 HUKHE — 20 MM.

IMPI3BUILLIE ABTOPA TA IHILIAJIH, 3ATOJIOBOK CTATTIL CIIMCOK JIITEPATYPHU - 3
Benukoi jitepu. 1lpi3Buire aBTopa, iHiIianu, Horo HAayKOBUH CTYIIIHB Ta €-mail 3a3Hav4aroThCs mepen
3aroJOBKOM CTaTTi. ABTOPH BKa3yIOTh IOBHY Ha3By HaBUAJIBLHOTO 3aKJaxy UM YCTAHOBHU, JIe¢ BOHHU
TIPAITIOIOTH (JTUB. 3pa30K).

3pa3ok:

VIK 619:616-036(075.8)

JIMTBUH B.II., n1-p BeT. Hayk
Hayionanenuii ynisepcumem 6iopecypcis i npupodoxopucmyeanns Yxpainu

JNEKAETOHIN Y BETEPHHAPHIN ITPAKTHIII

Buxopucrana mitepaTypa MoJacThCsl B KiHIT CTATTI Y MOPSAKY 3raayBaHHS HKEPEN Y TEKCTI 3a iX
HACKPi3HOIO HyMEPAII€IO 1 3a3HAYCHHSAM Y TEKCTI MMOCHIaHb Y KBaApaTHUX AyXKax. biomiorpadiaauii
crncok opopmisierses 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIPi3BHINA B TEKCTI MTOAAIOTHCS MOBOIO OPUTIHAITY.

Tabnuui matoTe OyTH HaOpani y nporpami Microsoft Word abo MS Excel; mpudt — Times New
Roman Cyr, 12 pt; mmpuna — He Oinbine 14 cM; TOBHE 00paMIICHHS; BUKIIIOYKA I10 IIEHTPY; MaJCHb-
KHMH JliTepamMu. 3pa3ok ohopMIIeHHS TaOluIi:

Tabmuns 1 — Buxin Ta 30epexxenns et Bix 100 xkopiB y rocnogaperBax KuiBebkoi od1acti 3a 2003-2008 poku

Pik 36epexeno tensr Big 100 xopis, % 3arunyno, % roi. Buninena naroreHna mikpodyaopa

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

@dopmynu noBuHHI OyTH HanmcaHi y nporpami Equation Editor 3.0 (ueit pemakTop € BHYTpilIHIM
peaakropoM opmyi y Microsoft Word); 3MiHHI MaTeMaTHUYHI BEJIMYMHU B TEKCTI BIAMOBIAHO 10 (o-
PMyI HaOUPAIOTHCS KYPCUBOM.

Pucynku (miarpamu, ¢oTo, MallOHKM) BUKOHYIOTH y penakTopi Microsoft Word 3a momomororo
¢dbynakmii «CTBOpUTH PUCYHOK» B YOPHO-OUTOMY BapianTi. BiH Mae Oyt po3ramoBaHUi IO HEHTPY,
mupHrHa — He Oibine 14 cM, 6e3 00TikaHHS TEKCTOM. Y BHUIAJAKY CKIaIHUX KPECJIEHb iX CIIiJ] BUKOHY-
Batu y penakropi Corel Draw Bepcii He HIbk4Ye 5.0, 32 yMOBH, 110 TEKCTOB1 BKpaIICHHS BUKOHAHI Ta-
paiTyporo Times New Roman Cyr i p03Mip0M 14 myHKTIB. CDOTorpacbi'l’ MaroTh OyTH YOPHO-O1TUMH B
okpeMoMmy (aiiai «Poto». Y caMoMy 3k TEKCTI BKazyeTbes Mictie s portorpadiii. Hazsa pHCYHKa 4H
(bOTorpa(bu pO3M1HIy€TBC}I il HUMU 1 HabUpaeThes mpudToM 12, KUPHAMH MaJCHBKAMH JIITEPAMH,
yCi MiAPUCYHKOBI MOSCHEHHS — CBITIUM IPUPTOM.

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

TaGmmwi, pUCYHKH, rpaqnm (hopMyH OMIIIAIOTHCS MICIIs TOCHIAHHS Ha HUX Y TEKCTI.

CrarTi, 1110 HE BiANIOBIAAIOTH HABEJCHNUM BUMOTaM OyIyTh BiIXWIeHi 0e3 ITOBEpHEHHS aBTOPY.
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Oznaooea cmamms

YK 616.94-022.7-092-053.2

CABYEHIOK M.O., acmipaHT

KOPHIEHKO JI.€., n-p BeT. Hayk

IMAPEHKO T.M., kaH. BET. HAyK

binoyepxiscokuii HayionanvHuli azpapHuil yHigepcumem

CTPEINITOKOKOBA IHO®EKIIISI CBUHEMN, AKTYAJIbHI
MNPOBJIEMH YTBOPEHHA AHTUBIOTUKOPE3UCTEHTHOCTI

Ha crpentokokoBy iH(eKIil0 XBOpie 3HAUHa KiJIBKICTh CBHHEH MaiDke Ha BCiX CBHHO(EpMax He Jmmie YKpainu, a i
BCBOT'O CBITY, 3aB/IaF0YN TBapUHHHMKAM BEJIHKHUX €KOHOMIYHHX 30UTKiB. TpuBaiuii yac (axiBLsM BIaBajocs KOHTPOJIFOBATH
1o 1H(EKLiI0 TOCUTh YCIIIIHO, ajle OCTaHHI KiJIbKa POKIiB cTae Bce OLIbLI MacIITaOHIIIOW MpobiieMa aHTHOI0THKOPE3UCTEeH-
THOCTI OaKTepiii 10 JTiKyBaJIbHHUX MpenapaTiB. 30yIHUK CTPENTOKOKO3Y CBHHEI Streptococcus suis 4epe3 3HaYHe MOLINPEHHS
HabyBae Bce OLIbLIOT CTiKOCTI 10 aHTHOIOTHKIB. BpaxoByoun BaJIMBICTh i HeOe3neKy LbOro 30yJHHKA Ul CBUHEH, LS
npo0iemMa € J0CUTh aKTyaJIbHOIO Y CBUHAPCTBI.

31e6UIBIIIOro aHTHOIOTUKOPE3UCTEHTHICTE PO3BUBAETHCS Uepe3 HENpaBWIbHE BUKOPHUCTAHHS aHTHOIOTHKIB SIK IIiJ 94ac
JIKyBaHHS 9 NPOQLIAKTUKY 3aXBOPIOBaHb, TAK i 32 BUKOPUCTAHHS iX K CTUMYISITOPIB pocTy. CTIHKICTh 10 aHTHOaKTepia-
JIBHUX TIPETapatiB € cepio3HoI0 MpobIeMolo B 6aratbox cepax, OB’ sI3aHUX 3 IHPEKIIITHAMI 3aXBOPIOBAaHHIMH, TAKUMH SIK
OakTepiaibHi, BIpyCHI, Mapa3uTapHi Ta TPHOKOBI XBOPOOM, TakoX IOTPIOHO BPaxOBYBAaTH, IO 30yIHUK CTPEHTOKOKO3Y €
300HO030M. HuHI Hal6inbIIOI0 IPOOIEMOIO CydacHOI BeTepUHApIii Ta MEIUIMHU € aHTHOIOTHKOPE3UCTEHTHICTh OCHOBHUX
30yHHKIB iHQEKUIITHUX 3aXBOPIOBaHb. BUPIMIKTH MpoOiIeMy PEe3UCTEHTHOCTI IyXe BaKKO, a/Ke BOHA HE € OJHOCTOPOH-
HboI0. [Ipenaparu, siKi 11e AeKilbKa pOKiB TOMY Oy eheKTHUBHHMH, CHOTOJHI BTPAa4aOTh CBOI MO3MLIIi, @ IX BUKOPUCTaHHSI
BHUMYIIEHO OOMEXYEThCS.

KurouoBi ciioBa: aHTHO10THKOPE3UCTEHTHICTD, CTPENTOKOKO3 CBUHEH, CTiliKicTh [0 mpenapatiB, MeXaHi3MHU [0J0JIaH-
Hsl, 30Y/IHUK, CIIPUHHATIIMBICTD, 3aXBOPIOBAHHI.

Iadekmilini xBopoOW TBapWH HUHI 3aMMalOTh 3HAYHY YACTKy Bill yCi€l KiIBKOCTI 3aXBOpPIOBAHb.
B VYxpaiHi, sk 1 B yChOMY CBITI TIOIMPEHA 3HAYHA KUTBKICTh MIKPOOPTaHi3MiB, SIKi CIIPUYHHIOIOTH 3aXBO-
PIOBaHHS ¥ NPHU3BOIATH A0 3HAYHMX €KOHOMIUYHHMX 30MTKIB y TBapMHHHUTBI [17]. YV cBUHApCTBI BaXKIMBO
MIPUALTATH yBary Streptococcus suis, sSIKMA HE JUIE Ma€ 300HO3HUH MOTEHIIIAN, @ W CIIPUYNHIOE BUHUK-
HCHHS apTPHTIB, €HIOMETPHUTIB, MEHIHTITIB, CEIICHCY, ITHEBMOHIM Ta MOXKE 3yMOBJIIOBATH CHCTEMHY 1H(]e-
KLiI0, Y IOPOCIUX TBAPUH — MACTUTH Ta EHAOMETPUTH. TBapHHHU YpaXKyIOThCS HE JIUILE 1]l YaC KOHTaKTiB
13 XBOPHMH TBapHHAMHU, ajie U 3i 3M0pOBUMH (TBAPHHHU-HOCII), a/ke 30yIHHK JIETKO MOYKE MEPEHOCUTHCS
0€3CUMITTOMHO Ha MUTAAIWHAX TBapHH. JIIOM ypaXKyIOThCsl BHACTIZOK KOHTAKTY 13 XBOPUMH TBapHHAMH
Ta y pasi CHOKHBaHHSI KOHTaMiHOBaHOTO M’sica. Lleii 30yqHMK myXe MOIIMpeHuid y BCboMy cBiTi. Huni
HapaxOoBYIOTh 35 THIIIB, ae 2 TUI BBRKA€THCS HAHOUTBII maToreHHnM [23].

CrpenrokokoBa iH(EKIIis y Hallliii KpaiHi 3aBx a1 Oyia mpo0eMor0, MPOTe B OCTaHHI POKU BOHA CTalia
OJTHIEIO 13 HAHOLIBIT HeOe3MeUHNX ISl CBUHAPCTBA. HUHI moyany peecTpyBaTH panToBi CHajlaXy CTPETITO-
KOKO3Y B YCiX Tpymax BiJUTy4eHHX HOPOCST, MiICBUHKIB Ta Ha Binroismi [38]. Streptococcus suis € CKpi3b,
JIe BUPOIIYIOTh CBUHEH. HesanexxHo Bif Toro TpamuiiiiHa 1ie gepma, Yu BEIMKOTOBApHA, I 1H(EKIIiA
CIPUYMHIOE 3HAYHI €KOHOMIYHI 30MTKH, SIKi 31€0LIBIION0 BUHUKAIOTh Yepe3 3arubeiib TBapuH. HasBHiCTh
30yJHHKA CTPETITOKOKO3Y y TICBUHKIB jtocsrae Maibke 100 % BChOro Yepes TP THIKHI ITiCIsS BifTyYeHHSL.
V pasi 3axBoproBaHoCTi B Mexkax 60—75 %, neTaapHICTh MOXKE CTaHOBHTH 65 % [36].

Ie 3axBoproBanHs Brepire onucas [lmayr (1877), skuii BUAUIMB JaHIICTOIIOAIOHOTO TUIIOKOKA 3
TpymiB ATHAT. Briepmie B cBiTi Streptococcus suis Buninus 1 BusHauus JI. [Tactep B 1880 p. IlomiOHmit
30yIHHMK BUIUTMB Bif 3axBopinux Temst [lensc (1895). A noknanHo BUBYMB Lied MikpoO i copmyto-
BaB Ha3BYy — Streptococcus erysipelas 1 Streptococcus pyogenes — B 1881 p. Po3enbax [23].

30yaHUK XBOpOOH HAIECKUTH 10 POJAMHH TPAMITO3UTHBHUX KOKIB Streptococcus, pomy Streptococ-
cus. MikpoopraHi3amMu HEpyXxoMi, He yTBOPIOIOTh CIIOP, Y Ma3Kax i3 MaToJIOriYHOro MaTepiany OTo4eHi
Karcysoro. CTpenTOKOKH — aepoOH, Ha 3BUYaHUX MOKUBHHUX CEPEIOBHIIAX KyJIbTHBYIOTHCS ITOTAHO.

© CaBueHOK M.O., KopHnienko JI.€., Ilapenxo T.M., 2017.
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CydacHa kmacudikariiss 30yIHHKIB TPYHTYEThCS Ha BH3HAYCHHI iX aHTUTCHHOI CTPYKTypH. lle mae
3MOTY PO3MOJUINTH iX Ha cepoiioriuHi rpynu. [IpeacTaBHUKHM yCiX CEpONIOTiYHUX TPYI XapaKTepu3sy-
FOTHCSI HASBHICTIO Pi3HHUX TOJIiCaXapHIHUX aHTHTEHIB, IPOTE BCEPEAMHI TPYITHA BCi BOHU MICTATH OJI-
HOTHITHUH aHTHUTEH. [3 OCHOBHUX aHTUTEHIB ¥ CTPENITOKOKIB CJIiJT BUAUTATH M-CyOCTaHIIit0, SIKa € 3BU-
YaiilHUM MIPOTETHOM 1 BiAMIOBiIA€ 32 BipyJIEHTHICTh TA IMyHOTE€HHICTh [13].

Ha ctpentokokoBy iH(EKIiI0 XBOpi€ MOJIOTHIK yCiX BHIIB TBapHH, MOYMHAIOYH 3 MEPIINX JHIB
JKUTTS, ajie HaWOUIbIIa Iy TIIMBICTE MPOSIBISIETHCS Bif 15-MeHHOTO 10 3-MiCSIIHOTO BiKy. BumineHHs y
HAaBKOJIUIITHE CEPEIOBUINE 30YTHUKA 3aJICKUTh BiJl YPaXKCHOT'O OpraHa, TOOTO BiH MOXE BUIUISITHCS SIK
i3 BUTOKIB 13 CTaTEBHX OPTaHiB, TaK i3 MOJOKOM 3a MAacTHTiB. B OokpeMux rocmomapcrBax 3axBOpPIO-
BaHHsI HOBOHAPO/DKCHUX TOPOCAT Y Tepioj MacoBux omopociB gocsraino 50-60 %, a 3arubens cTaHo-
Buia 60—65 %. 3axBOpIOBaHHS MMOYMHAETHCS 3 MOOAMHOKUX BUIAKIB 1, K MPaBUIIO, CEpe MOPOCHT,
OTPUMAaHHMX BijJi CBMHOMATOK TepIioro omopocy [18].

BunukHaeHH!o 11i€l iH(EKIIT cpuse HApOIKEHHS BiJCTAINX Y PO3BUTKY MOPOCST, y SIKHUX, 3a3BU-
Yail, ToraHo PO3BWHEHI BHYTPIIIHI OpraHM, cilabka CTIMKICTh OpraHizMy no 30yaHuKiB XBopoO. He-
30aJIaHCOBaHMI pallioH i3 BiTaMiHIB 1 MiHEpaJliB y CBUHOMATOK TaKOX CHpHUsiE HAPOHKEHHIO TaKHX
MOPOCAT, Y HUX TOTaHO (POPMYETHCS KOJIOCTPAIbHUN IMYHITET, TOMY BOHH Y IMEPIIY Yepry i ypaxy-
FOTBCSI CTPENITOKOKOBOIO 1H(EKITIEI0 depe3 MOTPpaIuITHHS 30y IHHKA 13 30BHIIIHBOTO CepelIoBHINa abo
13 MosiokoM Matepi. OcTaHHI YpaKyIOTbCs Streptococcus suis 3AeOLTBITIOro mcis onopocis [23].

30ymHHK 30epiraeTbcsi Ha MUTJATUKAX MPOTATOM TPUBAJIOrO Yacy. 3BiJICH Yepe3 KPOB BiH MOXKeE
MOTPANUTH Y OyIb-SIKUl OpraH, TOMY KIiHIYHI O3HAKW 3ajie)KaTh BiJ OpraHa y sSIKAH BiH IOTpAIIUB.
IakyGamiitauit nepion TpuBae 1-3 gobu. Ilepedir MUTTEBHIA, TOCTPUHA, TMIATOCTPHUA a00 XPOHIYHUH, 1
3aJIeKHO BiJl ypaKEHOT'O OpraHa Mae€ pi3Hi POPMHU: CENTUYHY, CENTHKOTOKCUYHY, JIETEHEBY, CYTrI1000-
BY, KUIIIKOBY Ta 3Mimany [24].

JliarHo3 Ha CTPENTOKOKO3 BBAXKAIOTh BCTAHOBJIEHUM Y pa3i OepyKaHHS OJTHOTO i3 TAKUX pe3yibTa-
TiB: BUUICHHS 3 MaTMAaTepially THIOBUX KyJIbTYp Ta BH3HAYCHHS iXHIX MAaTOTCHHUX BJIACTUBOCTCH;
3aru0esb ONHI€T 3 TPHOX JTa0OPaTOPHHUX TBApHH, iH(PIKOBAHUX CYCIIEH3I€I0 3 BiIiOpaHOTo maTmarepia-
JIy 3 HACTYITHUM BUIIJICHHSAM BiJl HUX 30yIHMKA 3aXBOPIOBAHHS 3 BIAMOBIIHUMH XapaKTEPHUCTUKAMH.
XBopoOy nudepeHIIOITE Bl CalbMOHeb03y, Konibakxmepiosy, anaepobnoi enmepomorxcemii [29].

CtpenTokoKoBY iH(EKIiI0 Jerie npodigakTyBaTi, HiX JIKyBaTH, TOMY CBO€YAacHE JIIKyBaHHS Ta
JNOTPUMAaHHS CaHITAPHUX 1 BETEPUHAPHO-CAHITAPHUX YMOB YTPUMAHHS MOJIOAHSKY ITOJIETTIIYE KOHTPO-
moBaHHA i€l iHGekmil. Halibinpnry HeOe3neKy CTaHOBIATh 30yTHUKH CTPENTOKOKO31B, 10 HAJIEKATh
1o ceporuny 2 (maibxe 80 % Bcix i30yaTiB). YacTka BCiX IHIINX CEPOTHINIB, CEPE SKHX MPEBANIOIOThH
ceporunu 1, 4 ta 14, cranoButs auiie 20 %. Streptococcus suis € HeOE3MEYHUM MTATOTEHOM 1 B Ty-
MaHHIH MEIUIINHI, OCKUTHKHM CIPUYUHIOE MEHIHTITH Ta CENTHUIEMII0 Yy JIoAcH. 3aXBOPIOBAHICTh CBU-
HEll Ha CTPENTOKOKO3 HE JIMIIE 3aBJIa€ 3HAYHHUX MPSIMUX 30UTKIB, alie i CIpUsE MOMUPEHHIO BIpYCHUX
iHGexnii, Takux sk PPCC, skuil peectpyroTh Ha depMmax, ypaxeHUX CTpenToKoko3oM, y 80 % Buman-
KiB. Pe3ynbTaTéi MOJNEKYJISIPHUX MOCHIKEHD 3apyOIKHUX aBTOPIB MOKA3YIOTh, IO B CKJIai KOKHOTO
CEPOTHUITY CBHHIYOTO CTPENTOKOKA HASBHHUM Psif TEHOTHUITIB npyroro tumy [13]. YV HeOmaromomydHux
rOCIIOIaPCTBAaX BUAUISIOTH K TATOTEHHI, TaK 1 HemaToreHHi mramu Streptococcus suis. 1lin gac eHso-
OTUYHHX CHAJIaXiB XBOPOOHW MOXKIIMBE BUUICHHS 000X BHIIB BiJl OJIHIET TBAPHUHHU, IO YCKIIAJTHIOE JTia-
THOCTHKY Ta IMyHOTIPO(iTakTUKy [6].

Yacto MOJOIHSK i3 c1a0KUM KOJOCTPadbHUM IMYHITETOM € ypa3lMBUM. Take MOXKIIMBO, HAMPH-
KJIaJ1, KoJdu MaTu (Jukepeno 30yaHrKa iHQEKIil) XBopie Ha CTPENTOKOKOBY iH(EKIiI0, Ta 3 MOJIOKOM
BHJIUJISE HOTO 3HAYHY KUTBKICTh. [1iciis CIIO’KMBaHHS TAKOTO MOJIOKA ITOPOCATA XBOPIIOTh. Y pasi BUCO-
KHX PiBHIB KOJIOCTPAILHOTO IMYHITETY HECIIPUHHSATINBICTD MOJIOMHSKY J0 3apaKCHHS MOXKE TPHUBATH
no 4 Mic. 3a CTaTHUCTUYHMMHU JaHUMH, YPaKyIOThCS CTPENTOKOKO30M IIEPEBAXKHO IMOpOCATa IO
3-MiCSIIHOTO BIKY [7].

Streptococcus suis Moxe OyTH HassBHUI B 0araTboX rOCIOAapCTBaX, MPOTE 3aXBOPIOBAHHS TBAPUH
MPOSIBJIIIOTECS JIMILE B ACAKHX 13 HUX. Lle moB’sA3aH0 3 MOpYUICHHSM PIBHOBAardl B CEPEIOBHIL, 1€ BH-
POIIYIOTh TBapWH, a TaKOX OCHAOJICHHSM 3arajibHOI pe3ucTeHTHOCTi TBapuH [38]. B iH(ikoBaHUX
Streptococcus suis TAy 2 cTajax, criajgaxaM 3aXBOPIOBaHHS YacTO MEpPEAyIOTh: CTPEC; HepaBUIIbHE
00pi3aHHs iKJiB; MIOPCTKA MOBEPXHS IiJJIOTH, Ha SKId 3HAXOIATHCS MOPOCATA; CIadKa MOJIOYHICTh
CBHHOMATKH 1 TIOB’513aHO1 3 MM O0pOTHOOI0 CHUCYHIB 3a “rapHe Micie” Oilsg MOJOYHOI 3aJI03H; CKYII-
YEHICTh TBAPHH y CTAHKAX; PETYJISAPHI MepEMIMEHHS 1 3MINTYBaHHS Pi3HUX T'PYIl CBUHEH; TOPYIICHHS
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MIPUHITUIY ““TTIOPO’KHBO-3aMHATO”; TIosiBa B cTazmi Bipycy PRRS; He3Haunwmii 00’ €M MPpUMIIIEHHS IS
cBUHEH (y mepioA BiAMy4eHHS Ha OJHOTO MiJCBMHKA Ma€ MpHUMagaTd moHaiimeHme 0,8 m); moraHa
CHCTEMa BEHTHJIALIT 1 BUCOKA BOJIOTICTh; BUCOKA 3alMJICHICTD;, HCOOIPYHTOBAHI 1 Pi3Ki 3MIHH KOPMY;
Hecraya BitamiHiB E 1 ceneny. Okpemi aBTOpH HaBiTh 3a3HAYAIOTH MPO T, 0 Ha depMi, e CTPEnTo-
KOKO3 TMPOSABIISIETHCS B TPyNax MiICHCHUX MOPOCSAT, CIiJ yCiM HOBOHAPOHKEHUM 3aJaBaTu AJs podi-
JIAKTUKH TICHIIIIIH, 2 TAKOXK 3 METOK0 OOMEKEHHS BIUIMBY CTPECIB JOIIIBHOIO € OJTHOYACHA aTUTiKaIlis
TOTO X aHTHOIOTHKA 1 IIpenapary 3aiiza [9, 13].

Jtonu 1 TBAPUHM € KUBUTEISAMHU 3HAYHOI KUTBKOCTI PI3HUX BHIIB OAKTEPiid, OLUTBIIICTE 13 SKUX Ha-
JISKUTH 10 HOpMaJIbHOI OakTepianbHOl ¢uiopu. TuM He MeHI, JesiKi 3 HUX € YMOBHO-IIATOI€HHHUMHU
(dakTopHuMHM) 30yIHUKAMHU a00 MMEPETBOPIOIOTHCS B MATOI'CHHI, SKIIO HOTPAILISIOTH B OpraHi3M iH-
moro rocuojaps. Yci 6akTepil MaroTh 3MaTHICTh MIBHAKO aganTyBAaTHCS 0 HABKOJHUITHBOTO CEPeo-
Buma [17]. lllupoke BUKOpHCTAaHHA aHTHOIOTUKIB Y TBAPUHHUUTBI € Oe3MepepBHUM CEICKTUBHUM TH-
CKOM 1 cripusie 0OMiHy TeHiB MK OakTepisiMH i cenekmii CTIHKOCTi 10 aHTUOI0THKIB abo Yepe3 MyTa-
mii. [{i MyTamiitHi MexXaHi3MH peati3yIoThCs Yepe3 IUIa3MiIn, TPAHCIIO30HH, IHTETPOHH, TEHOMHI OCT-
POBH i acoliiioBaHi e€IEMEHTH U BiAIrpaioTh BaXIIMBY POJIb B NOMIMPEHHI PE3UCTEHTHOCTI A0 aHTHOI-
OTWKIB B momyssmii Oaktepiéi [25]. lIBuaka amanTariis ¥ eBomrolis OakTepiil Oe3nepepBHO CHPUSE
TIOSIBI HOBHX MEXaHI3MiB CTIMKOCTI JI0 aHTHOIOTHKIB, IO KUJA€ BUKIWK IPOTpaMi CIIOCTEPEKCHHS 1
CTaBUTH IiJ] 3arpo3y JIKyBaHHS IH()EKIIMHNX 3aXBOPIOBAHb Y BETEPUHApIi Ta MEIUIIMHI. Streptococ-
cus suis 3aBAa€ 3HAYHUX €KOHOMIYHUX BTPAT Y CBUHAPCTB1, CTAHOBHUTH 3arpo3y IJIsl 30POB’ S JIIOIUHH.
Le#i 30yIHUK CIIPUYUHIOE CIIEKTP 3aXBOPIOBaHb y CBUHEH, B TOMY YHCJi O€3CHMIITOMHE HOCIHCTBO,
KIIHIYHY 1H(EKIIiI0, 1 panToBy cMepTh [8, 27].

UYepes HempaBUIbHE BUKOPUCTAHHS AaHTHOIOTHKIB, Y TOMY YHCIHI SIK CTHMYJSITOPIB POCTY, YTBO-
PIOIOTBCA CTiHKiI IITaMU MIKpOOPTaHi3MiB, sIKi MOXKYTb MPOSBIISITA CBOIO CTIMKICTh SIK O MEBHUX Kila-
CiB aHTHOaKTepiaIbHMX, TaK 1 MPermapaTiB Pi3HOro CHEKTpa. AJDKEe aHTHOIOTHKH YacTO 3aCTOCOBYIOTh
Y HETOYHHUX J103aX, MOPYIIYIOUM TEPMiHHU IX 3aCTOCYBaHHs, HEMIPABWIBHO MiAOUPAIOTh ocTaHHl. Takum
YHHOM 3 YacoM JIMIIE 30UIbIIY€EThCS KibKICTh MOMMJIOK, Yepe3 AKi BiAOyBa€eTbCsl YTBOPEHHS CTIMKHX
mramiB [33]. XBopoOu, 0coOMHBO (aKTOPHI, 9aCTO BUHUKAIOTEH HE JIUIIIE TICIISI 3apaykeHHS 1X MIKpOO-
praisMamu, a BHACIiJJOK MMOPYIIEHHS YMOB yTPHUMAaHHS TBAapWH, HEMPABWIBHOI UM HE30aTaHCOBAHOI
rozisini. Yacto xBopoOa MOKe MPOSBUTHCH K YCKJIAIHEHHS 38 €HAOT€HHOT0 AUCOaKTEPio3y, A KO-
ro XapaKTepHi 3MiHH KiTBKICHOTO CITiBBIJHOIIEHHS MK OKPEMHMH TPyIaMH MiKpOOpTraHI3MiB Ta ix
BJIACTUBOCTSIMHU, BHACIJOK YOTO BiAOYBA€THCS MIIBUINICHHS BipYJIECHTHOCTI YTBOPECHHX AacCOIIiaIlii.
Takumu Mikpoopra”izmMamu 3A€01IBIIOr0 € YMOBHO-TIATOT€HHI OakTepii, sIKi MPeICTaBIsSI0Th HOpMa-
JBHY Mikpoguopy opraHizmy TBapuH. [IpoTe 3a yMOBH 3HMKEHHS IPUPOJHOT PE3UCTEHTHOCTI Makpo-
OpraHi3My BOHHM 3/IaTHI CIIPHYMHIOBATH KIIIHIYHO BHUpaKeHWH mepeOdir 3axBoproBanHs. Huni anTrbio-
THKH 3aJIAIIAIOTECS OCHOBHUMH 3aC00aMU JIIKyBaHHS OakTepialbHUX 1H(MEKITiH BHYTPIIIHIX OPTaHiB Yy
BEeTepUHAPHIii MenuIuHi [36].

3acTocyBaHHS aHTHOAKTEPIaAIbHUX MPENapariB 3 JIKyBaJIbHOI 1 MPOQPIIAKTHIHOI METO JIEMOH-
CTpy€e e(EKTUBHICTH iX U1 KOHTPOJIO OakTepiaabHuX iH(ekIii. Kigbka aHTHOIOTHKIB BUKOPUCTOBY-
IOTBCSL JUIsL TOTO, MO0 3MEHIIUTH MiKpoOHEe HaBaHTaxeHHs. IIpoTe, Take MOIIMpeHE BHKOPHUCTAHHS
LUX MpenapaTiB CIPUYMHIOE MOSBY CTIMKUX OaKTepii, i el omip Moke mepexpeuryBaTHCh (HakiIana-
THCB) 13 IHIIMMHU Ki1acaMu aHTHO10THKIB [25]. E(eKkTUBHICTh MPOTUMIKPOOHOTO 3aC00y 3aJI€KUTh Bl
PiBHS YyTJIMBOCTI MIKpOOpraHi3MiB, 30y THHKIB 3aXBOPIOBaHHS, JO aKTHBHO AII0YO0i PEYOBHUHH YU pe-
4yoBUH npenapary. [lIupoke 1 yacoM 0€3KOHTPOJIBHE 3aCTOCYBaHHS aHTHOIOTHKIB JIsi OOPOTHOU 3 iH-
(GeKiMHUMHU TIpOoIlecaMy CIPHUSIO CENIEKIii Ta 3HAYHOMY PO3MOBCIOKEHHIO aHTHOIOTHKOCTIHKUX
IITaMiB MIKpOOPraHi3MiB, 10 MOXKE IMPU3BOJUTH A0 BiJACYTHOCTI JIIKYBaJIbHOTO e()EKTy BiJ IpOBEIe-
Horo nikyBaHHS [3]. YacTo 3aXBOpIOBaHHS CIIPHYMHIOETHCS HE OAHUM BHAOM OaKTepil, a acowiamieio
JEKUTBKOX MIKpOOPTaHi3MiB, sKa, 3a3BHUal, CTiiKa 0 6aratboX aHTUMIKpoOHHUX pedoBuH. 11[006 mpa-
BWJIBHO MiAiOpaTH JiKyBaJbHUH Mpenapart, sSsKuil Mae O1JIbII CIPSIMOBAaHUN CIEKTP, MOXHA MPOBECTH
TECT Ha aHTHUMIKPOOHY UyTIMBicTh. TakoX Ui 3aMiHM aHTHOIOTHKIB, A0 SIKMX OakTepii Bke HaOynmH
CTIMKOCTI, Ha OUIBII Ai€Bi MOTPIOHO 0OOB’SI3KOBO MPOBOIUTHU JIAOOPATOPHI JOCHIIKEHHS Yy TIUBOCTI
30yIHUKIB 10 aHTHOAKTEpiaIbHUX mpenapaTis [17].

Humni Bitomi Taki MexaHi3Mu (GOpMyBaHHSI PE3UCTEHTHOCTI MIKpOOpPTaHi3MiB IO aHTHO10THKIB: TO-
CWJICHHS EKCITpecii reHiB i cuHTe3 OUIKIB (Ha sIKi Jie aHTUO10THK) 31 3MIHOIO iX CTPYKTYpH, CHHTE3 Oe-
Ta-JIakTaMa3, SIKi IHaKTUBYIOTh aHTUOIOTUK, aKTUBHE BUBEICHHS (€()IFOKC) aHTHOI0THKA 3 MIKPOOHOI
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KJIITAHHU, TOPYIICHHS MPOHUKHOCTI JJI1 aHTHOIOTHKA KIITHHHOI MeMOpaHu OakTepii, GopmyBaHHS
MeTabomiuHoro “mrynTa’ [15].

CrifikicTh 10 aHTHOAKTEpiaJbHUX IPErapaTiB € CepHo3HOI MPoOJIeMOI0 B 0araTbox TIaays3sx,
OB’ sI3aHKMX 3 1H(EKIIHHUMHU 3aXBOPIOBAHHAMH OaKTepiaibHOTO W IpUOKOBOro MmoxokeHHs. Bee 1ie
BiOyBa€ThCs Uepe3 HeNpaBUIIbHE BUKOPUCTaHHS IPOTUMIKPOOHHX MpemnapariB (4acTo K CTUMYJISATO-
PH POCTY), IO i NPU3BOIUTH A0 30UIbIIEHHS BUIIAIKIB PE3UCTEHTHOCTI OakTepiii [1].

CTi#KiCTh 10 MPOTUMIKPOOHMX IPENAapaTiB € BaKIMBUM (PAKTOPOM, SIKMH CJIiI BpaXOBYBATH IIiJ Yac
JIKyBaHHS OaKTepiaIbHUX 3aXBOPIOBaHb. Harpukiiam, esKi maToreHHi MiKpOOpraHi3MH CTIiHKi 10 IIHApPo-
KOTO CIIEKTpa MpemnapaTiB, a OKpeMi 3 HUX YYTJIMBI A0 OJHOTO Kiacy. 3acTOCYBaHHS MPOTHMIKPOOHMX
MpernapariB K JUIA JIKyBaHHS, TaK 1 MPOQIIAKTUKY € e(eKTUBHUM ITiJ1 yac OOpoThOM 3 iHpekiero. JIeki-
JibKa TPOTHMIKPOOHHUX 3aC00IB 3a3BMYali BUKOPHUCTOBYIOT IUIS TOrO MO0 3MEHIIMTH MIKpOOHE HaBaHTa-
KEHHs. AJIe 4acTO CTAIOThCS MOMMJIKH, aJKe MOYKHA JATH HEIOCTATHIO 103y aHTUOIOTHKIB, 10 IPHU3BENe
JI0 YTBOPEHHS CTIHKOro mramy. Taki mpernapaTi BUKOPUCTOBYIOTh SIK CTUMYJISITOPH POCTY, TOMY IIMPOKE
1 He BHOIPKOBE 3aCTOCYBAaHHS aHTHOIOTHKIB MPH3BOAWTH MIO CEJICKIN CTIMKMX OaKTepii 1 I CTIMKICTH
MOK€ MaTH CepelHil piBeHb HaBiTh MK PI3HUMH KJIacaMU aHTHOIOTHKIB. Y aHai3i aHTUMIKPOOHOI YyT-
JIMBOCTI B)KJIMBE NPAaBUIIbHE BUKOPUCTAHHS JIIKapchKoro 3aco0y. IIpaBunbHe BUKOPUCTaHHS aHTUMIKPO-
OHUX MperapaTiB B TOCIOAAPCTBAX MA€ BAKIIMBE 3HAYCHHS I 30epexKeHHs e(DEKTHBHOCTI aHTHO10THKIB,
sIKi 3aCTOCOBYIOTBCS Y BeTeprHApii 1 MequiuHi [6, 26]. BUCTIOBIICHO MIPUITYIIICHHS, [0 HE3BUYIAWMHWI Me-
XaHi3M, 3a JOMOMOTOI0 SIKOTO CTIMKICTh JIO NEHIIWIIHY 3HUKAE € MPUIMHOIO TOTO, 0 HU3BKI PiBHI OMOPY
CIIOCTEPIraroThes M y Streptococcus suis 3 pi3HUX KpaiH [16].

[TosBa CTIMKOCTI O MaKpOJIiIiB 1 JIHKO3aMIIIB ICIIsI BUKOPUCTAHHS WX MPOTHUMIKPOOHUX TIpe-
napaTiB y TBApMHHUITBI Oy mokasaHi Bruepiue B JaHii, e MOMUPEHICTh CTIHKOCTI 1O MPOTHUMIKpPO-
OHUX mpenapartiB cepen Streptococcus suis 30inmpmmnacs Bix 0 qo 20 % mpotsirom 15 pokis [33]. Ha
MIPOTHUBAry IILOMY, HE MaJId OTIOPY MaKpoJiau abo yiako3amiau B LlIBertii, 1e BUKOpUCTaHHS aHTHO10-
TUKIB SIK CTUMYJSITOPIB pocTy 3a00poHmin 3 1986 poky. Ilicns BBeneHHS THIO3MHY B JaHCHKE CBH-
HapcTBO B 1982 poui, mpenapaT cTaB HaHOINbII MIMPOKO BUKOPUCTOBYBAHHM CTUMYJATOPOM POCTY
st ceuHed B Jlanii. Terpamukirin modpe BIUIMBAB HA Streptococcus suis 1 11e BiJOMO B YChOMY CBITI.
Aue y JlaHii, 9acTKa 130J15ITiB, pE3UCTEHTHHX JI0 LOTO aHTHO10THKA 30inbmunacs Ha 39 % mixk 1981 1
1997 poxamu. Ha To# yac 3HaYHO HIKUYMI PiBEHb PE3UCTEHTHOCTI PEECTPYBANIM cepel 130JATiB 31
[IBerii, me BUKOPUCTAHHS TETPAIUKIIIHY B JOMIIIKaxX Id Xynoou Oyio 3aboponeHOo 3 1986 poky.
HenaBui mociimKeHHsS BKa3yIOTh Ha 3POCTAaHHS PIiBHIB OMOPY TETPAIUKIIIHY Cepen 130JATiB Strepto-
coccus suis 3 €Bpory, B Mexax Bif 52 1o 55 % B [anii, no 85 % B Icnanii. V IliBHi4uHii AMepuri piBHI
CTifiKOCTI 70 TeTpanukiiny ctaHoBwin Binm 80 %, a B geskux rocnojapcrax Kanamum — mo 82 %.
B Asii, CcTiliKicTh 10 TETpalMKIiHY B Streptococcus suis BUAUICHHX Bl XBOPHUX 1 3JOPOBUX CBHUHEH
TaKoX Maja BHCOKi 3Ha4eHHA — 110 92 %. Ha Bigminy Bix 1poro, 3BiT 1992 mokasas, mo Tiaeku 8 %
Streptococcus suis BuaiaeHux Bif moaeil B Hinepnangax, Oyau cTifiKi A0 TeTpauuKiIiHy. Y BUNAIKax,
KOJIM CYIyTHS MiKpoduiopa He BUIUIAETCS, Streptococcus suis, MOXE BBaXKATHUCS TOJIOBHUM 1HGEK-
IMHAM areHTOM, 1110 CTIPUIMHSIE 3aXBOPIOBAHHS TBAPWUHU. AJle, SKIIO 30yIHUK CTPENTOKOKO3Y BHIi-
JICHUH 13 JIETeHb, TO 3aXBOPIOBaHHS, WMOBIPHO, CIPHYMHEHE ACOLIalli€l0 MiKpOOPraHi3MiB, TOOTO
y4aacTb Streptococcus suis 'y pO3BUTKY I[bOTO THITY 3aXBOpIOBaHHS BTOopuHHA. OJHAK, HE3BaXKAI0UN Ha
e, Streptococcus suis 3MaTHAN T IBUTITYBaTH CMEPTHICTh Ta 3aXBOPIOBAHICTH CEPE.T MTOTOMIIB’ ST CBUHEH
Ta CIIPUYUHATH 3HAYHI €KOHOMIUHI BTpaTH Yepe3 HeIOOTPUMAaHHS MPUPOCTY MacH Tijia TBapuH. Bimo-
Mo, 10 Streptococcus suis COPUUUHSB 3aXBOPIOBaHHs Y BUTIISAL rocTpoi MoHoiH(ekuii y 30 % Buma-
IIKiB, CYIyTHI iH(eKIii, ciprauHeHi E. coli cioctepiranu y 20 % Bunaakis, Pasteurella multocida y
15 %, Tpu 1 GinbIre 30yAHUKIB BAaBajIoCh BUIAIMUTH y 15 % Bunankis [16, 11, 21, 4].

Maiixe Bci i300sTH Streptococcus suis € pe3UCTEHTHUMU 10 epuTpoMinuHy (61u3bko 87 %), KITliH-
naminuHy (Maibke 75 %) Ta Maike TOJOBHHA € Pe3UCTEHTHUMH 10 nedanexcuny (6au3pko 55 %), mo
TeHTaMIlMHy Maibke 43 % NpOosBIIIOTH CTIHKICTh, a 10 eHpoduiokcanunay — 20 %. KinbkicTs HEUyT-
JMBHX 130JIATIB 10 1HIIMX aHTHOI0TUKIB He mepesuilye 16 %. binpiia yacTuHa BCiX MaTOreHHUX 130-
TATIB Streptococcus suis 0yo BUAUICHO i3 roJoBHOTO MO3KY (40 %), MeHIIe i3 cyriio0iB i3 O3HaKaMu
aptpury (20 %), nereniB (15 %) Ta i3 maTosoOTiyHOrO MaTepiairy BiJf TBAPHH i3 O3HAKAMHU T'€HEpaIi30-
BaHOI cenTtnuHOi iHdekuii (15 %). I3 mimpaTnuHux By31iB 30yAHNKA CTPENTOKOKO3y CBUHEW BIaBajo-
cs1 Buninty guie B 10 % Bunazakis. Y matonoriuHoMy MaTepiaii Oynu HasiBHI iHIII 30y THUKH OakTe-
piansHUX 3aXBOpIOBaHb (E. coli, P. multocida., H. parasuis Ta iH.), 0 CBIIYUTH PO TMEPEBAKHO aCO-
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IIaTHBHHUM Tepedir CTPENTOKOKOBHX 3aXBOPIOBaHb CBUHEH. Streptococcus suis € TIPOBITHAM €Ti0JIOTi-
YHUM (AKTOPOM Yy PO3BUTKY eHIleamiTiB Ta eHuedaToMieniTiB, HE3BaKAlOUM Ha iHII OakTepiaibHi
areHTH, 10 BUILISIOTHCS OTHOYACHO 13 MATOTCHHUM CTPENTOKOKOM [5, 26, 30]. ToMmy HUHI miepes Ha-
MH CTOITh 3aBJaHHS AOCTIAWTH MICIEBI 130JTH Streptococcus suis W BUBUATH 1X XapaKTCPHUCTHKU,
0c00JIMBO y HampsiMi aHTHO10THKOPE3UCTEHTHOCTI. Takuii emi300TONOTIYHUNA MOHITOPHHT 3a LUPKY-
JSII€I0 Ta MIHIMBICTIO 30yAHUKA CTPENTOKOKO31B CBHHEH Ha TEPUTOpii HAIIOI Jep>KaBH J03BOJIHUTH
BIIOCKOHAJIMTH 3ac00H crerudivHoi iMyHOTIpodiTakTUKH B YKpaiHi [36].

3HavYHA KUIBKICTh aHTUMIKPOOHHX IIpemnapariB, sKi BUKOPUCTOBYIOTh Y BETEPHHAPIi HAJISKATh 10
THX € KJIaciB MPOTHUMIKPOOHHUX MpenapariB, sIKi 3aCTOCOBYIOTh B T'yMaHHI MEIULIMHI. 3aCTOCYBaHHS
MPOTUMIKPOOHHX IMperapaTiB y TBAPUHHHUIITBI IPU3BOIUTE 10 (pOMyBaHHS aHTUOIOTHKOPE3UCTEHTHO-
CTi, epeaBaHHs PE3UCTCHTHUX OakTepili cepel TBApHH, a TAaKOX € MOMJIMBICTh NEpeIaBaHHs LUX
TCHIB CTIMKOCTI pa3oM i3 OaKTepisiMHU JIIOASIM Ta CHHAaHTPOITHMM TBapuHaM [34]. IlinBuineHHs 3axBo-
PIOBAHOCTI 1 CMEPTHOCTI cepex JII0AeH MOB’ A3YI0Th 13 BIIMOBOIO Bijl CTAaHIAPTHHUX NPOLEAYp 1 IpOTO-
KOJIiB JIiKyBaHs. Hepmare JiKyBaHHS TaKOXK MOJKE 1HIIIIOBATH MOTPeOy B HOBHX, SIK MPABHIIO, TOPOTHX
aHTHO10THKAX, 00 3aMiHUTH Ti, SKi CTaIOTh HeeeKTUBHUMH [19].

OcHoOBHI 0i0XiMiYHI MeXaHI3MH PE3UCTEHTHOCTI OakTepill 10 aHTHOIOTHKIB BiIOMI BXe JOCHUTH
JAaBHO, TIPOTE IMOPOKY 3’ SBISIFOTHCS HOBI JaHi, IO JOIOBHIOIOTH PO3YMIHHS IHMX YKpal CKIagHHX
nporieciB. OCHOBHUM MEXaHI3MOM [lii aHTUMIKPOOHHUX PEUOBUH € MPUTHIYCHHS JKUTTEAISIILHOCTI 30Y-
IHMKA iH(QeKUil 32 paxyHOK MOPYLIEHHs MeTabOoIiYHOTO MPOoLecy, SKUH € BU3HAYAIBHUM I (DYHKIIi-
OHYBaHHs MIKpoopraHi3My. IIpurHideHHs BiIOyBaeThCsA B Pe3y/IbTaTi 3B’ A3yBaHHS aHTHOIOTHKA 3 Iie-
BHOIO (DEPMEHTHOIO CHCTEMOIO 200 CTPYKTYPHOIO MOJIEKYJIOI0 MIKpPOOpTraHi3My, MiCJIsl 90TO BigOyBa-
€THCSl IHAKTUBALISI BOTO (PEPMEHTHOTO KOMIUIEKCY a00 pO3IICIUICHHS CTPYKTypHOI Mojekynu. [Ipo-
OsleMa aHTHOIOTHKOPE3UCTEHTHOCTI BUHUKIIA IPAKTUYHO OJTHOYACHO 13 CHHTE30M IIEPIIUX aHTUOI0TH-
KiB, OJTHAK 3a OCTaHHI JCKiJIbKa POKIB MPoOIeMa PO3BUTKY PE3UCTEHTHOCTI O OCHOBHHUX aHTHMIKPO-
OHUX IpemnapaTiB HalyJa 3arpoO3JIMBUX COLIANbHO-eKOHOMIYHUX MaciiTabiB. Lle mos’s3aHo 31 3maTHiC-
TIO OakTepiii HaOyBaTH HOBOI T€HETHYHOI iHPOpMAIii, OCKIIBKH Y HUX ICHY€ 3JaTHICTh IepelaBaTH
10 1H(QOpPMAILIif0 HEe TIIBKM CIAJIKOBO, a ¥ MiJ 4ac 0e3MOCepeIHbOr0 KOHTAKTy OJHIi€l OakTepii 3 iH-
11010 Ha m1a3MigHoMy piBHi [10, 31]. OCHOBHHUMH IIIJISIXaMH 3arto0iraHHs aHTHOI0TUKOPE3UCTEHTHOC
Ti Ta 11 MOKONaHHS BBAXAEThs MOMEPEHKEHHsI MOIIUPEHHS aHTHOI0TUKOPE3UCTEHTHUX 30YIHUKIB Ta
paiioHaJbHe BUKOPHUCTAHHSA aHTHOIOTHKIB. AJKE PE3UCTEHTHICTh MIKPOOPraHi3MiB JO aHTHOIOTHKIB
MoOxe OyTH He JuIre HabyToro a i mpupoaHoro. IIpuponHa pe3uCTeHTHICTD XapaKTEPU3y€EThCS BiACYT-
HICTIO B MIKpOOpraHi3MiB ()epMeHTy a00 CTPYKTYpHOI MOJIEKYNH, Ha sIKi Ji€ aHTHOI0THK, ab0 Helo-
CTYIHICTIO JUIsl aHTHOI0THKA (PEPMEHTHOI CUCTEMH Y CTPYKTYPHOI MOJIEKYJIH MIKpOOPIaHi3MiB y pe-
3yJbTaTi HU3bKOT POHMKHOCTI JUII aHTHOI0THKA KIIITUHHOI CTIHKM MIKPOOPIaHi3My, a00 MOKJIUBICTh
IHAKTUBAIIT aHTUOI0THKA CcreHU(PIYHUMU (PEePMEHTAMH CaAMOTO MIKPOOPraHi3My.

[Tix HaOyTOIO0 PE3UCTEHTHICTIO MOTPIOHO PO3YMITH BIACTUBICTH OKPEMHUX IITaMiB OakTepiil 30epi-
raTH XUTTE3NATHICTD 32 TAKUX KOHIICHTPAIii aHTHOI0THKIB, [0 MPUTHITYIOTh OCHOBHY YaCTHHY MiK-
pobHoi momysttii [12, 14].

[Tma3migyn — e HeBeNUKi JBOJIAHIIOrOBI Kiblenonioni monexynu JJHK, mo icHytoTs y OakTepia-
JBHIA KIiTHHI (I3MYHO OKPEMO BiJl TEHOMHUX XPOMOCOM 1 3/1aTHI 10 periikauii. Y npupoai miamian
3a3BHYail BKJIFOYAIOTH T€HH, IO BiIMOBINAIOTH 3a CTIHKICTh OAKTEpid 10 HECHPHSTINBHUX 30BHINIHIX
¢akTopiB (B TOMY YHCIi i 3a CTIHKIiCTh 10 aHTUO10THKIB). [lnazmian B OakTepianbHiM KIITHHI BUKO-
HYIOTh HHU3KY 3aXHCHUX (QYyHKUIA. BoHM mepenaroTh reHETHYHMI MaTepiall, BiIOBIAAOTh 38 CHHTE3
OUIKiB, JIeTaTBbHUX I 1HIMMX OaKTepii, 3a0e3NMeUyi0Th CHHTE3 CHTCPOTOKCHHIB, AHTHUTCHIB, SKi
TIPUBOIATH IO aare3ii 6akTepii M0 KIITHH OpPTraHi3My JIFOJAWHHM, 3a0e3MeUyI0Th CTIHKICTh OakTepii 10
BaXKHX METaNiB, YJIbTPadioieTOBOTO OMPOMIHEHHS, aHTHOIOTHKIB; BiAMOBINAIOTH 3a PO3LICTICHHS
kamdopu, KCWIiTy, camiuiaTiB. CTIHKICTh 10 KOHKPETHOIO aHTHOIOTHKA BHM3HA4YalOTh TaK 3BaHI
R-mmmasmiam [19].

Pe3ncTeHTHICTH 10 ACKUIBLKOX TPYH aHTHOIOTHKIB MOXKe (POPMYBATHCS 3 PI3HUX MPUYHH. 3HIKEH-
HSl IPOHUKHOCTI 30BHILIHIX CTPYKTYp OaKkTepialibHOI KIITHHMA € HaHMEHII CIeHU(IYHIM MeXaHi3MOM
PE3UCTEHTHOCTI ¥ 3a3BHYall MPU3BOIUTH 10 (POPMYBaHHS CTIHKOCTI OakTepill OJHOYACHO J0 JCKLIb-
KOX TPyN aHTHOIOTHKIB. 37€0LIBIIOT0 MPUYUHOK IBOTO SIBUINA € IMOBHA a00 YacTKOBA BTpaTa IOPH-
HOBHX OUIKIB KIITUHHOI MeMOpanu Oaktepiil. KpiM mporo, icHye cuctema 4MCICHHOI CTIHKOCTI 10
anTHOioTHKIB. Hanpukian, Ha (oHI 3aCTOCYBaHHS TETPALMKIIIHIB a00 XiopaMdeHikony GopMyeThCs
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CTIHKICTH OaKTEpiii HE JUIIE 0 WX aHTHOIOTHKIB, aJie i 0 OeTa-IakTamiB i XiHOMiHIB. 1]e OB’ s13aHO
3 OIHOYACHUM 3HIDKEHHSIM KiJIBKOCTI OJJHOTO i3 IIOPUHOBUX OiNKiB MeMOpaH OakTepii i MmiABHILCHHIM
AKTHBHOCTI OJHI€] 13 CHCTEM aKTHBHOTO BUBEACHHS aHTHOIOTHKIB [22]. 3HKEHHS MPOHUKHOCTI KITi-
THHHOI MeMOpaHHu OaKTepii 3a paXyHOK BTpaTH a00 3HIKCHHS KIJTBKOCTI IIOPHHOBHX O1JIKIB 3ycTpiva-
€TBCS B acolialii 3 mpoayKuielo OeTa-nakrama3 po3LIMPEHOro CeKTpa. Brpara oMHOrO 3 MOPHHOBHX
OLUITKiB PU3BOANTH 10 BUOIPKOBOTO 3HMKEHHS YyTJIMBOCTI MIKpOOpraHi3My 1o iminenemy [28].

OO0OB’SI3KOBIMH YMOBaMH palliOHATBHOTO 3aCTOCYBaHHS aHTHOIOTHKIB € HACTYITHI: CYTTEBE 00-
MEKCHHS TIPOBE/ICHHS aHTHO10TUKOMPO(]ITAKTHKH (3aCTOCOBYBATH ii JIMIIIE 3a TTOKa3aHHIMH, OOTPYyH-
TOBAaHUMHM Ha MIiJICTaBl AKICHUX KIIHIYHHUX JIOCIi/KEHb); ClIeKTp akTUBHOCTI ABII, 1110 3acTOCOBYETH-
Cs1, Ma€ BIAMOBIgaTH HMOBIPHOMY 30y IHUKY a00 30ymHHUKaM. L[p0ro J0CAraroTh 3a paXyHOK HIHPOKOTO
3aCTOCYBaHHS OaKTEPiOCKOMIYHUX, OAKTEPIOIOTIYHUX Ta CEPOJOTIYHUX METOJIB JAIarHOCTUKH, Baro-
MHUM 3aC000M YCHIIITHOTO MPOTHO3YBaHHS BIUIMBY aHTHO10THKA HA 30yIHHMKA € MOHITOPHHT MiKp0Oio-
JIOT1YHOT'O CTaHy TOCIIONAPCTBA; aHTHOIOTHK, 10 MPU3HAYAETHCS, TOBUHEH JOJAaTH MEXaHi3MHU Haly-
TO1 PE3UCTECHTHOCTI, 5IKi € Y 30yIHMKA; 0OpaHui peXUM J03yBaHHS Ma€ CTBOPIOBATH y BOTHHIII iH(]e-
Kuii Takuil piBeHs koHeHTpanii ABII, mo cnpusie mBuakii 3arubeni Ta epagukanii 30y1HUKa; BUOIp
J103 TIperapariB HeoOXiHO 3/ifiCHIOBaTH Ha OCHOBI Bu3HaueHHss MIIK; ogamM i3 nmieBux 3aco0iB mij-
BumeHHs KoHIeHTpamii ABII € mocriitHa iHDYy3is OeTa-TakTaMHUX aHTHO10THKIB, BAHKOMIIIMHY TOIIIO
[31]. KitouoBuM 3aX0710M TOJIIMIIIEHHST €()eKTHBHOCTI 3aCTOCYBaHHS aHTHOIOTHKIB € 3alpOBaKCHHS
KOMILJIEKCHOT MMPOrpaMy KOHTPOJIIO/HATIISLY 33 3aCTOCYBAaHHAM aHTHOi0THKIB [32, 39].

BpaxoByroun MOJIETIONOIYHY NPUPOAY (PAKTOPHHUX XBOPOO, CHCTEMa 3aXHCTy Bil HHX Mae
nepeadavaTH MPOBEICHHS KOMILICKCY OpraHi3allifHO-rOCIIOAapChKUX 1 CIEIialbHUX BETEPHHAPHUX
3axOiB CIIPSIMOBAHUX Ha: MiJBUILEHHA 3arajbHOi Hecreun(idHoi pe3UCTEHTHOCTI OpraHi3My i 3HHU-
JKEHHsI HeTaTUBHHX HACJIIJIKIB TOKCUKO3iB 1 TEXHOJOTIYHUX CTPECiB; 3HWKCHHS HETaTUBHOI Jii Ha TBa-
PUH YMOB JOBKILIA 1 MMOAAJIBIIOIO BIUIMBY HA HUX 30YIHMKIB (DAKTOPHHUX 3aXBOPIOBaHb; IMOCTIHHE 3a-
Oe3medyeHHs] HOPMaJIbHOTO (Pi3107I0TIYHOTO PiBHS PE3UCTEHTHOCTI i OOMiHY PEUOBHH B pe3yibTaTi
3aCTOCYBaHHS aJaNTOrCHIB, IMyHOMOIYJIATOPiB, 0i0JOTIYHO AKTUBHUX MOAYISATOPIB METa0OTI3MY;
T IBUIIIEHHS CIIeU(iTHO1 CTIHKOCTI HOBOHAPOIKCHUX TBAPHH 3a PaXyHOK iMyHi3allii BariTHIX MaTOK
3 ypaxyBaHHSM €Mi300THYHOI CHUTYyallii y rocrojapcTBax i 3aCTOCYBAaHHS MOJOITHSAKY y TEpIIi THI
KUTTS cliequ(iYHUX CUPOBATOK, TMTOOYIiHIB, OaKTepialbHUX MpernapariB; 3a0e3eYeHHs] MaTOK y Te-
PioJ BariTHOCTI IOBHOI[IHHMMH KOPMaMH i 30aJlaHCOBaHUMH PalliOHaAMHU; CBOE€YACHICTh BHUIIOIOBAHHS
MOJIO3MBAa HOBOHAPODKEHUM TeJSITaM 1 STHATAM; 3HIDKEHHS KOHIEHTpAIlil MaTOTeHHWX 1 YMOBHO-
MaTOTeHHUX MIiKpPOOPraHi3MiB y pOJWIBHHX BiJMIJICHHSX, BIBYapHIX i CBUHApHHKAaX-MaTOYHHUKAX 32
PaxyHOK BIPOBAPKEHHS MPOQUIAKTUYHUX PO3PUBIB MK TEXHOJOTIYHMMHU IMKJIAMH, 3aCTOCYBaHHS
ne3iadikyounx 3acobis [17, 20, 21].

PO3BUTOK CTIHKOCTI 10 AEKIIBKOX PI3HUX aHTHOIOTHKIB € pe3yJIbTaTOM TOPU30HTAIBHOI a0 JiaTe-
panbHOI mepenadi reis. Lle nporec, mig yac sixkoro JJHK moxe nepexoautn Big omHoi GakTepii g0
iammoi. HuHi BU3HAYeHO TpU MEXaHI3MHU TOPHU30HTAIBHOI Tiepeadi TeHIB: BIIaCHE mepenada, Tpancdo-
pMartis i kon torartis. [Iporec mepemadi Braogae oomin JIHK mixk ciopigaernmu 6akrepismu. TpaH-
cdopmalis nojisirae B Tomy, o BinsHa JJHK nepexoauts y KIiTHHY i3 HABKOJIUIIHBOTO CEPEIOBHUILA.
Leit mponec 3anekuTh Bif O1M3bKOCTI Kopenswii 6aktepii 1 BineHOI J{HK, Big MoxiauBOCTI KIiTHHU
npuitaaty 3BinbHeHy JIHK 1 3’eqnatu 1i 3 indopmariiero cBoei Binacuoi JTHK. Tperiii, Ha#Oi1bII BaK-
JUBHHA MeXaHi3M TOPU30HTANBHOI Nepeaadi reHiB — KoH toramis. Lle mporec, mig yac sikoro 6akrepis
oominroetsest JJHK. Kon’roramis motpedye 6IM3bKOT0 KOHTAKTY KIIITHH AJIS Tiepesiadi pyIIiHHUX ene-
MEHTIB 13 JOHOPCHKOI KIIITHHH JI0 MMpUHMar0doi KiIiTuau [2, 12, 16].

AHTHOIOTHKOPE3UCTCHTHICTh HEBITUHHO 3POCTAE, 1 3HAHHSI MEXaHI3MIB IIOTO (PEHOMEHY € 3aImo-
PYKOIO HOTO yCHiIIHOTO mojojiaHHs. PanionanbHuil BuOip aHTHOIOTHKA nepeadayae ypaxyBaHHs pe-
3MCTEHTHOCTI 30yIHHKA, a TaKOK (papMakoIWHAMIYHUX ¥ (apMaKOKIHETUYHHUX XapPaKTEPUCTHK IIpe-
mapaTty. MeTor KIHIICTa Mae OyTH He Jniie epeKTUBHE 1 Oe3medyHe JTiKyBaHHS KOKXHOTO KOHKpPET-
HOTO TIAali€HTa, a i 3armo0iraHHs pO3BUTKY Ta MOIMIMPEHHIO aHTHO10TUKOPE3UCTEHTHOCTI [15, 24].

Bupimutu npobiemMy pe3ucTEeHTHOCTI Ay)Ke BaXKKO, aJKe BOHA He € oJH00iuHO0. HuHi TouHO He
BCTAHOBJIEHI TOJIOBHI NMPUYUHHU TAaKOTO IIBUIKOTO TMOITUPEHHS PE3NCTEHTHOCTI Ta {i BUHWKHEHHS B
uinomy. Tomy nuie KOMIUDIEKCHUH MiIXiJ i BAKOPUCTaHHS yCiX MOKIMBHX METOMIB 1 3aX0/iB MPHUBE-
JIe JI0 YCHIIIHOTO MOAONAaHHS i€l mpoOnemu. PiBeHb CTiiiKoCTI 0 Mii aHTHOIOTHKA € PI3HUM SK JUIs
OKPEMOT'0 aHTUMIKPOOHOI0 areHTa, TaK 1 JUIsi KOHKPETHOTrO ITaMy Mikpooprasizmy [28, 32].
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MOHITOPHUHT YyTIMBOCTI MIKpOOpTraHi3MiB, 30yTHHUKIB OaKTepiaIbHUX 3aXBOPIOBAHb BHYTPINTHIX
OpTaHiB MOJIOAHSKY MPOAYKTHBHUX TBApWH, IO aHTHOAKTEpiadbHUX MpenapaTiB HE JIUIIE JOTIOMOXE Y
BHOOpI €(heKTUBHOrO aHTUOAKTEPIaTbHOIO 3ac00y, ajic i J03BONHUTH PO3POOUTH IEBHI 3aX0H 3 IMOIIe-
PEIUKCHHS PO3BUTKY AaHTHOIOTHKOPE3UCTEHTHOCTI Ta YMPABIiHHA PU3UKOM ii PO3MOBCIOKCHHS B
KOHKPETHOMY TOCTIOIapCTBi, perioHi Ta YkpaiHi B minomy [25, 36, 38].

Huni Haii6inp1m0r0 3 mpobieM Cy4acHOi BeTepuHapii Ta MEIUIMHU € aHTHO10THKOPE3UCTEHTHICTD
OCHOBHHUX 30yIHHUKIB IH()EKIIMHUX 3aXBOpIoBaHb. IIIBUIAKICTh, 3 SIKOKO (OPMYETHCS 1 PO3MOBCIOIKY-
€TBCSL CTIHKICTh MIKPOOPTaHI3MIB JI0 aHTHOAKTEpialbHUX TperapartiB, Bpaxae. [Ipemapatn, ski e
JeKiIbKa POKIiB TOMY OyJH e(eKTHBHUMH, Hapa3i BTpavaloTh CBOI MO3UIIii, a IX BUKOPUCTAHHS BUMY-
IIEHO 0OMeKyeThes. 3rigHo 3 manumu BOO3, mBHIKe MiABUINEHHS CTIHKOCTI MIKpOOpPraHi3MiB 10
aHTHOAKTEPiaJIbHUX IPEapaTiB 3arpoXKye MmiIPUBOM OCHOB OXOPOHH 370POB’ s, 3p00JICHUX MEAUYHOIO
HaYKOIO MPOTATOM ocTaHHiX 50 pokiB [28, 34].

Uepes aHTUTeHHI Bapiallii, HUHI BiICyTHI e(eKTHBHI BaKLUHU Bia Streptococcus suis. CydacHi BakIy-
HH 3a0€e31eUy0Th YaCTKOBHUM crieididHuil 3aXUCT. 3a BiACYTHOCTI €(DEKTMBHUX BAaKIUH HPOTHUMIKPOOHI
3aco0H Bce MIMpIIEe BUKOPUCTOBYIOTHCS LISl JTIKyBaHHS i KOHTpoIto iHpekii. COpruiAHATINBICT IITAMiB
BiJI XBOPHX 1 KIIHIYHO 3J0pPOBUX CBHHEH B Pi3HMX KpaiHax OyiM ZOCHiIKeHi 3 OeTa-naKTaMaMu, TeTparu-
KIIIHaMH, CyJb(aHiIaMigaMyd 1 MakpoJIiaMH, sKi 34e0UIbIIOr0 BUKOPHUCTOBYIOTh IS NMPOMITAKTHKY I
JIKyBaHHS CTPENITOKOKOBHX 1H(EKIIH y cBUHEH [3, 35]. BimMiHHOCTI B PiBHSX CTIHKOCTI IO TPOTHMIKpPOO-
HHX TIpenapaTiB CIIOCTepiranucs y pisHUX KpaiHax. Streptococcus suis 1301b0BaHi Bill 3apakeHHX a0o KIIi-
HIYHO 37I0POBHUX CBHUHEH 4acTo OyjIM CTiHKI 10 BUKOPHUCTOBYBAaHMX aHTHMIKPOOHHUX IperapaTiB. besnaane
BHKOPHCTAHHS aHTHO10THKIB TIPU3BEJIO JI0 PO3BHUTKY PE3UCTEHTHOCTI Streptococcus suis T0 TIAX Tpernapa-
TiB Y BCbOMY CBiTi. BUBUEHHS MOMIMPEHOCTI Ta aHTUMIKPOOHOT Uy TIUBOCTI B Streptococcus Suis Bif KITiHi-
YHO 3/I0POBHX 1 XBOPHUX CBUHEH € BOKIMBUMH (PaKTOPOM JIJIsl KOHTPOIIOBaHHA crianaxis [28, 34, 37].
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CTpenToKOKKOBas HH(EKINA CBHHEH, aKTyalbHbIe IP00JieMbl 00Pa30BaHHA AHTHOMOTHKOPE3UCTEHTHOCTH

M.A. CaBuenwok, JI.LE. Kopuuenxo, T.M. [lapenko

CTpenToKOoKKOBOH MH(peEKIel 6oneeT 04eHb OOIbIIOe KOJMYECTBO CBUHEH IMOYTH HA BCEX CBHHO(EpMax HE TOJIBKO
VYkpaunsl, HO 1 Bcero Mupa. IIpu 3ToM Bo30yauTeNs HAHOCHT OTPOMHBII SKOHOMHYecKui ymep6. Jlonroe Bpems criernua-
JIUCTaM YZIaBaJOCh KOHTPOJIUPOBATh 3Ty HH(EKIMIO JOCTATOYHO YCIIEIIHO, HO MOCJIEIHUE HECKOJIBKO JIET CTAHOBUTCS BCE
Oonee MacmTaOHON pobieMa aHTHOMOTUKOPE3UCTEHTHOCTH OaKkTepHil K edeOHbIM npenapaTaM. Bo3OynuTens cTpento-
KOKKO3a CBUHEH Streptococcus suis U3-3a MUPOKOTO PaclpoCTpaHEHHs MPUOOpeTaeT Bce OOJBIIYI0 YCTOHUMBOCTh K aH-
THOMOTUKAM, @ YYUTBIBAsl Ba)KHOCTh U OMACHOCTb 3TOTO BO3OYAMTENS Ui CBUHEH 3Ta mMpobiieMa BechbMa aKTyallbHa B
CBHHOBO/ICTBE.

Yame Bcero aHTHOMOTHKOPE3NCTEHTHOCTh 00pa3yeTcs M pa3BUBAeTCs M3-32 HENPABUIBHOIO HCIIOJIB30BaHUS aHTHOMO-
THUKOB KaK IpH JICYEHHN WM NpOo(HUIaKTHKe 3a00JeBaHMIl, TaK U HCIIONB30BAHMM MX B KAaueCTBE CTHMYIITOPOB POCTa.
VYCTONYUBOCTS K aHTHOAKTEPHATIBHBIM IperapaTaM SIBISICTCS Cephe3HOH NMpoOIeMoi BO MHOTHX O0JACTAX, CBS3aHHBIX C
MH(EKIMOHHBIMU 3a00/eBaHUAMU (IPEUMYILIECTBEHHO OaKTEPHaIbHOTO M TI'PUOKOBOIO IPOUCXOXKACHMS), TAKKE HYKHO
YUYUTBIBATh, YTO BO30YAUTEIh CTPENTOKOKKO3a OYEHb OMAceH AJs Jrolei (300H03). Ceifuac 0JHOM U3 CaMBIX BaKHBIX IPO-
6JIeM COBPEMEHHOI1 BETepHHAPUU M MEIMIMHBI ABJISETCS aHTUOMOTUKOPE3UCTEHTHOCT OCHOBHBIX BO30yAUTeNeH MH(EKIIH-
OHHBIX 3a00neBanuil. Pemmte npoOneMy pe3suCTEHTHOCTH O4€Hb TPYIHO, TaK KaK OHa HE SBJsieTCs 0nHOCTOpoHHeH. [Ipemna-
patbl, KOTOpPBIE Ille HECKOJIBKO JIeT Ha3aa ObUTH d((QEKTHBHBIMH, CETOMHS TEPSIOT CBOM MO3UIMH, a NX UCIIOIb30BAHHUE BBI-
HYXXJICHHO OTPaHHINBAETCS.

KnrodeBble cji0Ba: aHTHOMOTHKOPE3UCTEHTHOCTD, CTPENTOKOKKO3 CBHHEH, YCTOWYMBOCTE K IIperapaTtaM, MEXaHU3MBI
MIPEOIOJICHUS, BO30OYIUTEIb, BOCIIPHUMUYNBOCTD, 3200 I€BaHHE.

Streptokococal infection of swine, actual problems antibioticorezistence’s development

M. Savcheniuk, L. Kornienko, T. Tsarenko

In streptococcal swine infections, very large numbers of pigs are ill in almost all pig farms not only in Ukraine but also
in the whole world causing great economic losses. For a long time, the specialists managed to fight this infection quite
successfully, but over the past few years the problem of antibiotic resistance of bacteria to medical products has become more
and more extensive. Streptococcus suis, a pathogen for Streptococcus suis due to the fact that it is very common, is becoming
increasingly resistant to antibiotics, and given the importance of this pathogen, this is one of the main and global problems in
pig breeding. People and animals feed many different types of bacteria, most of them belong to normal bacterial flora.
Nevertheless, some of them are opportunistic pathogens or are transformed into pathogens if transferred to another owner.
All bacteria have the ability to quickly adapt to the environment.

Antimicrobial resistance is an important factor to consider when treating bacterial diseases, some pathogens are resistant
to a wide range of drugs, and some are susceptible to a particular class. The use of antimicrobial drugs and for treatment and
prevention is effective in controlling infection, several antimicrobial agents are used to reduce the microbial load. Mistakes
can easily occur here, an insufficient dose of antibiotics can be given, which leads to the formation of a stable strain, and also
uses these drugs as growth stimulants. Therefore, such wide and non-selective use of antibiotics leads to the selection of
resistant bacteria and this resistance may even be intermediate between different classes Antibiotics. In the analysis of
antimicrobial sensitivity, proper use of the drug is important.

Most often antibiotic resistance is formed and developed due to the misuse of antibiotics both in the treatment or
prevention of diseases and their use as growth stimulants. Resistance to antibacterial drugs is a serious problem in many areas
associated with infectious diseases such as bacterial, viral, parasitic and fungal diseases, and it is also necessary to take into
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account that the pathogen of streptococcus is also dangerous for humans. Currently, the greatest problem in modern
veterinary medicine and medicine is the antibiotic resistance of the main pathogens of infectious diseases. Resolving the
problem of resistance is very difficult as it is not one-sided. Drugs that were effective a few years ago today lose their
positions, and their use is compelled to be limited.

Resistance to several groups of antibiotics can be formed for various reasons. Reducing the permeability of the external
structures of the bacterial cell is the least specific mechanism of resistance and usually leads to the formation of resistance of
bacteria simultaneously to several groups of antibiotics. Often, the cause of this phenomenon is the total or partial loss of
porous proteins of the cell membrane of bacteria. In addition, there is a system of multiple resistance to antibiotics.To date,
no one has definitely determined what the main causes of such a rapid spread of resistance and its occurrence in general.
Therefore, only an integrated approach and the use of all possible methods and measures will lead to a successful overcoming
of this problem. The level of resistance to the action of the antibiotic is different for both the individual antimicrobial agent
and the specific strain of the microorganism.

Key words: antibiotic resistance, swine streptococcosis, resistance to drugs, mechanisms of overcoming, pathogen,
susceptibility, disease.

Haoitiwna 20.04.2017 p.
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AKYIIIEPCTBO, XIPYPI'IA,
OHKOJIOI'IA TA AHECTE3IOJIOT'TA

YK 636.22/.28:612.64.089.67

T'YMEHHMWMH O.I'., KaH/. BeT. HAyK
Ooecovkuii deparcasrull azpapuuil yHisepcumem
CIJAIIOBA C.O., xauf. c.-T. HayK

CTOB «A®» I[lempooonunceke Odecbkoi 00.
T'OPOBEM 0.0., 6akanaBp BeT. MeIUIHHHA
Oodecovkuil 0epocasrull azpapHuil yHigepcumem

BIIJINB TKAHHUHOI'O TIPEITAPATY IIYJBMOJIIBATY
HA MOP®OI'EHE3 A€YHUKIB TEJIULb-PELIUIIIEHTIB

CekpeTopHa (YHKLIS SIEYHUKIB € KPUTUIHUM (PAKTOPOM YCIIIIHOCTI PO3BUTKY PaHHIX eMOPIOHIB y BENHUKOI poraroi Xy-
1061, B TOMY YHCII JUIS IPIDKUBICHHS MepeJiMIIUIaHTAIlIHHIX eMOPiOHiB 32 BUKOPHUCTAHHS METOIB HEXIpypridHOTO TpaH-
cdepy. OcraHHIM 9acoM B KpaiHax 3 pO3BUHEHHM TBApHHHHITBOM BiI3HAUA€THCS CTAOLIbHA TEHACHIIIS 3pOCTAHHS 10 OioTe-
XHOJIOTIT TpaHCIUIaHTaNii eMOPiOHIB, OTPUMAHUX BiJl KOPIB-PEKOPAUCTOK PI3HUX IOPIJ.

AHaii3 mMIpOKOMACIITaOHUX NOCIIUKEHb Ta Pe3yNlbTaTiB npakTHaHoi podoru Jlaboparopii Tpancmmanranii eMOpioHiB
"IMonraBamemcepsic” mpotsirom 2011-2013 pokiB mokasas, 110 B yMOBaxX MPOMHCIOBOIO YTPHUMAHHS TEHLb-PELUITIEHTIB
Bi/I3HAYEHO iCTOTHE NOTipieHHs MOP(YODYHKIIIOHAIBHOTO CTaHy OJIEPKAHHSA MOJIOKA y MOJIOAHSKY B JIOTEaIbHY a3y LHK-
1y, a came, 3a miAOOpy rpyl MOTEHLIHHUX peuumieHTiB (7-8 AeHb iHIYKOBaHOTO CTaTEeBOro LUKIY). Lle moMiTHO 3HHU3MIO
TEMITH CEJIEKI[IHOro NpOorpecy MOroiB's Ta 3HA4YHO MOTIPLIMIO eKOHOMIYHI MOKA3HHUKH II0J0 TPAaHCIUIAHTALIl eMOpiOHIB y
IUIEMIHHHMX TOCHOAAPCTBaxX Y KpaiHu.

KonrodoBi cioBa: TenmmIii-penuIienTy, S€UHUKH, XKOBTE TLI0, MOp(OTeHe3, JTIOTEOTeHe3, JIIOTEO0iC, TPAHCIUIAHTAIlis eM-
OpioHIB, IPIKHUBIICHHS, TKAaHUHHUHN npenapart [Tynemorizar.

I[MocTanoBka npodemMu, aHATI3 OCTaHHIN qoCHiTKeHb i myOaikamii. CexperopHa QYHKILS si€-
YHHKIB IPOTITOM JIOTETHOBOT (pa3u CTATEBOrO IUKITY € KPUTHYHUM (HaKTOPOM 3a0e3MeUeHHS YCIIill-
HOCTI PO3BUTKY PaHHIX 3apOJKIB y KOpPIB 1 TeJHIb, B TOMY YMCIi NPWKUBIIOBaHHS NepeAiMIUIaHTa-
LUiHHUX eMOpiOHIB NPH 3aCTOCYBaHHI METOJMKH TpaHCIUIaHTalil. 3BaXKalound Ha 3HAYHY CBITOBY TCH-
JICHITIFO TIONTUPEHHS 010TEXHOJIOTIl TpaHCIUIaHTaIlii eMOpioHiB Benmkoi poraroi xynoou (TE) B kpai-
HaxX 3 PO3BHUHYTUM TBAapWHHHIITBOM 3a OCTAaHHI POKH, aKTyaJbHICTh MPOOJIEMU BHBUCHHS YHHHHUKIB,
IO BIUIMBAIOTH Ha PE3yJIbTAaTHBHICTh METOAMKH HEXipypriyHoro tpancdepy eMOpioHiB penumieHTaM
CyTTeBO 3pocTtae. CTaTUCTUYHI NaHI CBiAYaTh, IO 32 OCTAHHI POKH IOpivHO B KpaiHax €C mpoBo-
muthest A0 100 trcsa mepecamok emOpionie BPX pizaux mopin, a B CIIA i1 Kanani — HaBiTh 10 200
tcsd [5, 18, 25]. B mux kpaiHax B 3B’SI3Ky 3 PO3BHUTKOM MOOUTBHOTO Oi0TEXHOJOTIYHOTO CEPBICY
TpaHCIUIAaHTaLisl eMOpPiOHIB BiJl KpalIUX KOPIB-JOHOPIB MOTPiOHOI MOpPOIHU cTana JAOCTYIHOI MpOoLe-
Jyporo JJIsl CTaja KOKHOTO (epMepa, YOro IMOKH He MOXKHA CKazaTH MIOJ0 KpaiH MOCTPalsHCHKOTO
POCTOpYy.

B VkpaiHi € neBHi nocsrHeHHs B MeToauili TE Ha moromiB’i psAgy IDIEMIHHHX TiANPUEMCTB, €
mpotsaroM 2011-2013 pokiB MPOBOAWIN MIPAKTHYHY POOOTY cremiamicTa cepTrdikopanoi Jlabopartopil
TpaHcIUIaHTarmii eMOpioHiB «llonTaBaruieMcepBicy, pPe3yNbTaTH SKOI MPEACTABIICHI B ITyOJIKAITisAX
[5, 12, 15, 17]. Ane HecnpUsATIHBA COIIATbHO-CKOHOMIYHA CHUTYaIlisi OCTAaHHIX POKIB HE JTO3BOJIMIIA
TIPOJTOBXKUTH TTOMAJIBITIE BIPOBAKEHHS BUCOKOTeXHONIOTUHOT MeToauku (TE) penpoxykmii Ta cenek-
MIHOTO MPOTPeCy BITYN3HIHUX CTA.

3 miTepaTypHHUX JXKepell BiIOMO, IO MiJ Yac JIIOTETHOBOI (a3u CTaTeBOr0 LUKIY B SIEYHUKAX Bif-
OyBalOThCS MPOLIECH JIOTEOTCHE3Y 1 JIF0TEOi3Y, 10 MiATBEPIPKEHO YHCICHHUMU JOCIIDKSHHIMU BiT-
qu3HAHUX aBTOPiB [2, 20]. Li mepiogn 0OyMOBIIOIOTE 1 KOJTMBAHHS PiBHS IIPOTECTEPOHY, SIKAN CEKpe-
TY€THCSI TAMYACOBOIO 3aJI03010 — )KOBTHM TUIOM. SIK MoKa3aau JOCHiKEHHs psay aBTopiB [3, 7], pi-
BeHb Imporectepony 31,9 HMONB/I cTaHOBUTH (Di310JIOTIYHY HOPMY Ui PO3BHHYTOT'O KOBTOTO Tijia

© I'ymennnii 0.T., Cizamosa C.O., Topoéeii 0.0., 2017.
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8 IIHSA, 10 MATPUMYE B MATIli CAaMHUITh YMOBH, KOMGMOPTHI 71T PO3BUTKY PAHHBOT'O 3aPOJKa 1 HOTO 1Mo~
JIANTBIIOT IMIUTAHTAIlll B €HJOMETpii. SIKIOo BariTHICTh HE HACTAE, XKOBTE TUIO (yHKIIOHYe 17-19 nib,
a TIOTIM — JIETEHEPYE, 10 BKa3y€e Ha IMiATOTOBKY J0 HACTYITHOI CTadii cTaTeBoro 30ymKeHHs [9].

JIOCIiTHUKH HE BUCIIOBIIOIOTH €JJMHOT JTYMKH II[OJI0 MEXI IMEPEX0y PO3BUTKY KOBTOTO TiJIa B pe-
rpecito, ajne MOHITOPUHTOBI JIOCHIPKCHHS CTATCBOTO IUKITY MOKA3aly, M0 BXe Ha 3-TI0 00y micis
OBYJIAILIIT YTBOPIOETHCS JKOBTE TiJIO, PO3MOYNHAETHCS JIOTEOTEHE3, SIKUM CYMPOBOKYETHCSI HAPOLICH-
HSM PIiBHS IPOTECTEPOHY 332 OJTHOYACHOTO 30UIBIICHHS JiaMeTpa xoBToro Tina [2, 7, 20]. Taka 3ako-
HOMIPHICTB criocTepiraerbes m0 13-i mobwu, a 3 14-1 MOYMHAETHCS 3BOPOTHIN MPOIIEC — JIFOTEOJI3, 110
¢ikcyeTbcs 1a00paTOPHIMHU METOJAMH A0 MOSIBH KOBTOT'O TiJIa HOBOTO LUKITY.

3aKOHOMIPHOCTI CTaTeBOI HUKIIYHOCTI camuilb BPX ¢opMmyBamuck B pe3ynbTaTi €BONIOLIHHOIO
MPUCTOCYBAHHS BUAY IO YMOB CEpEIOBHINA BiAMOBIAHOrO JaHAmAadTy. YMOBH TOIBJI, YTPHUMaHHS,
PO3MHOKEHHSA 1 eKCIUTyaTanii MOJIOYHOT Xy J0OH 3a OCTAaHHI POKM 3a3HAIN KapAUHAIBHOI TpaHcdop-
Maii: OiTBIIICTF MATOYHOTO TOTOJIIB Sl HAapa3i MOCTIHHO 3HAXOIUTHCA B 3aKPUTHX MPUMIIIEHHIX ITiJ
TEI0 TEXHOTEHHUX CTPECIB, SIKI 3HAYHOIO MipO0 BIUIMBAIOTH Ha (QPYHKITIIO PEIPOAYKTHBHOI CHCTEMH.
e B mocmigax 60-70-x pokis 20-ro cromitts (CrynennoB A.IL, 1961 Ta in.) 6yno BiIMiueHO HEMOB-
HOLIIHHICTH CTaTEeBUX LUKIIB y KOPIB 3a Aii psaxy napatumnoBux ¢akropis [13, 16]. Ane mopdonoriuna
HETIOBHOITIHHICTB JIFOTETHOBOT (pa3u ITUKITY TOCIIKEHA HETOCTAaTHRO.

3a maHUMU 3apyOiKHUX AoCHiAiB [6, 22, 23], icHye psia (hakTopiB, 0 MAIOTh JIEOTCOTOKCHIHY IO 1
MPOBOKYIOTh TIepeAYaCHHU JItoTeonmi3 y camullb BPX, a came: MiKOTOKCHHH KOpPMIB, OaKTepiallbHi TOKCH-
HH, B TOMY YHCIIi YMOBHO-TIATOI'€HHOI MIKpO(IOpH, THMYACOBE ab0 XPOHIYHE MOPYIICHHS METa00i3My
BHACITIZIOK KOPMOBHX 200 TEXHOJIOTIYHUX CTPECIB Y TBAPHH B YMOBAaX MPOMICIIOBOTO YTPUMAHHS.

3HIKEHHS TPUPOTHOT PE3UCTEHTHOCTI opranizMy BPX miz mi€to uncneHHUX cTpeciB IpU3BOAUTD 1
710 3MEHILIEHHS CEKPETOPHOI (PYHKIIIT 321031 TUMYACOBO1 CEKpellii — )KOBTOTO Tija se€uHuKa. [Iposezne-
Hi BITYN3HSHUMH HAaYKOBIISIMH ITapajelibHi JOCITiHKeHHs (JJabopaTopHe BU3HAUCHHS PiBHS MPOTECTE-
POHY, TICTOJIOTYHUM 1 MaIbNATOPHUHN aHaJi3 CTaHy roHaa) GYHKUIOHYBaHHS SIEUHHUKIB TEIULb MPOTS-
TOM CTaTeBOTO LUKIY MiATBEPAMIN, IO OLIBII 32 PO3MIPOM OBTi TiJIla MarOTh OUIBIIY KiTBKICTE (Y-
HKITIOHAJTFHO aKTUBHHUX JIFOTCOIHTIB 1 CEKPETYIOTh, BIAIOBIIHO, BUIITY KOHIICHTPAITIIO MPOTECTEPOHY B
KpoB cammuili [7, 20].

Amnauti3 nitepaTypHux naHux moao TE B pisHHX KpaiHax MOKasye, IO 32 OCTaHHI JECATHIIITTS He
CIIOCTEPIraeThCs MPOrPeCy B YCHIMIHOCTI TpaHcdepy eMOpioHiB BPX, pe3ynbraT sIKOro KOJIHBAKOThCS
B Mexax 30-40 % TinmbHOCTI [5, 24, 25]. V3araneHeHHs pe3ynbraTiB pobotu Jlabopatopii TE «Ilonra-
BaIIEMCEPBIC» BUSBUIN aKTyaJIbHICTh MPOOJIEMH HEAOCTATHOCTI (YHKIIT dKOBTOTO Tija SIEYHUKIB Te-
JHLb, K1 BiAOUpanu B TPYMH PELUIIEHTIB, IO CYTTEBO 3HMXKYBAJIO YUCIIO MPOBEACHUX TpaHC)epiB i
I IBHIITyBaIo cobiBapTicTh npouenypu TE [5, 15].

[TepcrieKTHBHUM HAIPSIMOM BUPIIICHHS ITiET TPOOIEMH MOXKE CTaTH 3aCTOCYBAaHHS B METOJIHMIII TTi-
ITOTOBKY MOTEHLIHHUX PELHITIi€HTIB 0i10JOTTYHIX CTUMYJIATOPIB, a caMe — TKAHWHHUX Mpenaparis. 3a
TYMKOIO 0aratbox aBTOpiB [4, 8, 11, 21], TkaHWHHI TipenapaTH MalOTh MTUPOKHIA JT1alma30H MO3UTHBHO-
T'0 BIUIMBY Ha OpPTaHi3M. bioreHHI CTUMYIIATOPH, OCHOBHUMH JiF0YMMU KOMIIOHCHTaMH SIKUX € pepme-
HTHI CIIOJTYKH 1 IPOIYKTH PO3KJaay OiKiB, IEpI 3a Bce OiIOTh Ha YUCICHHI PeLeNTopH, a Yepe3 HUX
akTuBi3ytoTh perynstopuuil BB LIHC. Ilix ix giero migBumyetscs Tonyc LIHC i BereTaTUBHOI iH-
HepBallii, BiTHOBIIOETHCS X PETYJIIOI0YNNA BIUIUB HA OpraHW 1 TKaHWHU. [liciIsI MOTpaIuisHHS B KPOB,
npoaykTH posknaay nitots Ha LITHC, sika uepes cBoi Bigaiu cTuMymnoe abo HopMallizye YUCIeHHi Qy-
HKIIIi OpraHi3my.

He 3Bakaroun Ha Te, IO OCTAaHHIM YacOM CIIOCTEPIraeThcs 3POCTAHHS YBard O 3aCTOCYBaHHS
TKaHUHHUX TIpenapaTiB pizHOTO MOXOKEHHS IS TiABUIICHHS MPOAYKTHBHOCTI TBAPHUH Pi3HUX BH/IIB,
nist 6ioctumyisitopis B TexHosorii TE BPX ne BuBueHa.

MeTo10 TOCITIKEHHS OyII0 BUBUEHHS 0COONHMBOCTEH MOp(OreHe3y SI€UHUKIB PEMOHTHUX TEIHUITh
i €0 TKAaHUHHOTO Tpemapary llymeMommizaTy B mepioa 0COONMBO KPUTHYHHUHN IS TPOBEICHHS
TpaHCIUIaHTaLil eMOpioHi — Ha 7-8 AeHBb cTaTeBOTO LUKIY. [t JocsrHeHHs MeTH Oynu mependadeHi
HACTYIIHI 3aBIaHHS:

® BU3HAUCHHS NMAIBIATOPHUM METO0M MOph oD YHKIIIOHATTBHUX 3aKOHOMIpHOCTEH (popMyBaHHS
JIIOTETHOBOI (ha3u 1HAYKOBAHOIO IIUKIY Y CTATEBO3PLIMX TEIHUIb i/ AI€0 Pi3HUX (akTopiB (in vivo);

® IPOBEJCHHS NPOLEAYPU HE XipypriuHoro Tpancdepy eMOpiOHIB TENUIIM-PELUITIEHTaM 3 KO-
HTPOJIEM MPKHUBIIOBAHHS;

17



Haykosuit Bicauk BerepunapHoi Meantinaw, 1’2017

® BU3HAUCHHS ¢(DeKTUBHOCTI 3aCTOCYBAaHHSI TKAaHHMHHOTO mpemnapaty [lyiapMoinizaty Juist mijaBH-
MIEHHS pe3yabTaTUBHOCTI TE TemuisM-pennimenTam.

Martepiaa i Mmetoamn aocaimkeHnsi. ExcriepuMeHTanbHa 4acTHHA HAYKOBO-BUPOOHHYOTO JTOCTi-
JoKeHHsT Oysa mposeneHa B 2016 porri B Oxmechbkiii 00acTi Ha 6a3i MOJIOYHOTO KOMIUIEKCY Ha IOro-
JiB’1 TEMUIlh YKPaAiHCHKOiI YEepPBOHOI MOJOYHOI mopoad. [liAMpHeEMCTBO Maio YMOBH BHPOOHHIITBA,
TUIOBI I Cy4YaCHUX NMPOMUCIIOBHX (epM YKpainu, cTabiibHy BiIacHy KOpMOBY 0a3y. Bcee moromis’s
BPX 0Oyno 3a0e3rnedeHO TUTAHOBOKO BAKITMHAIIEIO Bif iH(OEKIIHHUX XBOPOO BIAMOBIIHO JO YHHHHX
BeTepHHApHKUX BuMOr. ['pynu-aHanoru GopMyBalid 3 PEMOHTHUX TEIHIb BiKoM 17-19 MmicsiiB 3 Ku-
BO10 Macoro 350-360 xr.

Opranizatisi MOHITOpUHTY MOp(doioriyHuX (in Vivo) MOKa3HUKIB cTaTeBOi (DYyHKILIi pEMOHTHHUX Te-
JIAITh B YMOBAX peajbHOTO BUPOOHUIITBA MOTpeOyBajia 3aCTOCYBaHHS IHHOBAIIMHOTO MiAXOMY 0 Me-
TOJIOJIOTIT (POPMYBaHHS TPyI-aHAIOTIB. BupoOHUYe cepeoBHIle, ¢ YTPUMYBAINCH TBAPHHU, BILTU-
Ba€ Ha iX OpraHi3M BCI€I0 CYKYITHICTIO B3a€MOIIOB’SI3aHMX MAapPaTUIIOBUX YMHHHUKIB, SIKI HEMOXKIIHBO
pO3IinKTH, aje HeoOXiTHO CTPYKTYypYyBaTH 3a iHTEHCHBHICTIO TE€XHOT€HHOI'O 1 MPUPOAHOTO THUCKY.
CrtpykTypa oprasizaiii HAayKOBO-BUPOOHHYIOTO AOCIIHKCHHS MMoKa3aHa B Tabmurli 1, 1e BHOKpeMIyeHI
KOMILJIEKCH CE30HHO-BUPOOHNYHX (PaKTOPiB BILUIMBY HA CTaTEBY (QYHKIIIO TEIHUIb, IO MAIOTh HOCTIH-
HUM a0o mepeMiHHMI XapakTep. BiAmoBinHO 0 pexoMeHnaliii, HaBeACHNX B YUCICHHUX JDKepenax
[4, 8, 10, 21], air0 TKAHUHHOTO Tpenapaty OyJ0 JOCHTIHKEHO Ha (OHI IPOOIOTHYHOIO 3aXUCTY CIU30-
BHX OOOJIOHOK TEJHIlh, a CaMe — TICJIS BBEACHHS KOPMOBOT'O MPOOIOTHIHOTO Mpernapary, Io ITiIBH-
mryBaB 0ap’epHy ¢ynkuiro cnuzoBux LIKT i mokpairyBaB mporecu KOpeKiii CEeKpETOPHOTO IMyHITETY
tBapuH (Oioteparis) [12,14]. Tepminu, 3a SKUX BILIUB 010CTUMYJIATOPIB Ha Pi3Hi (YHKIIII OpraHizmy
TBapWH HaWO1IBII IHTCHCUBHUM, 32 JAHUMHU PI3HUX aBTOPiB MAlOTh CYTTEBI PO3ODKHOCTI, IO CIIOHY-
KaJIo Hac 0 YTOUYHEHHS MepioguyHOCTI 00poOKM TBapuH B AOCHiAHMX rpynax. TKaHWHHMI mpenapat
[Tynaemomizat Oysno BurorosieHo B nabopatopii TOB «Bigpomkenus M» (Oneca) BinmoBigHo 10 Me-
TOAWKH, BUKIIAJICHOI B HAIIMX TIOTIepeAHiX mybmikamisax [14, 19].

Tabmuns 1 — CTpykTypa opraHi3aniiiHoi cxeMu HayKOBO-BHPOGHHYOTO TOCTiTKEHHS

TexHoJIOTIYHMIA BioTexHOIOT14HI TPOLEAYPH, METOAN KOHTPOJIIO
(axrop MOKA3HHKIB — IHAWKATOPiB MOP(OQyHKI[IOHATEHOTO CTaHy FOHAT

I'pyna Tenub — KOHTPOJIb
CesoH 3uma
YTpumanus [TpuB’s3uHe
Toxisns 3uMOBHH panioH (MOHOKOPM)
Kontpons crany TpaHcpekTabHa MaNbIIALs S€YHUKIB Ha 7-8 I€Hb CTaTEeBOTO HUKIY (MOp(ho(dyHKIIOHAIBHI 1 MOp-
SI€ETHHKIB (hoMeTpHyHi MapaMeTpH 3a MUKIITHOI METOJUKOI0)

'pyna requusb — gocdia 1

CesoH Becna
YTpumanus IIpus’s3He
ToxiBns 3uMOBHH panioH (MOHOKOPM)
Kontpons crany TpaHcpekTaibHa MMaNbIIALlis S€YHUKIB Ha 7-8 IEHb CTaTeBOTO HUKIY (MOp(ho(dyHKIIOHAIBHI 1 MOp-
SIEYHHKIB (dhoMeTpuyHi MOKA3HHUKH 33 [HUKITIYHOI METOAUKOIO)
Biorepanis KopmoBuii nmpo6ioTrk (1104eHHa 1a4a B KOPM mpenapary Arpo6io6ak B 103yBaHHI 32 HACTAHOBOIO

BupoOHuKa [17])

TxanuHHA Teparmist

Baenenns mynasMomizaTy (5 MII HiAMIKIPHO ABOKPATHO 3 iHTEpBaIOM 21 I€Hb) TEIHIIM, BiITOBITHO
JI0 HaCTaHOBH BHpoOHHMKa [19]

BioTexnouoris pe-

IIpoBenenns Tpanchepy IeKOHCEPBOBaHMX EMOPIOHIB PEIHITIEHTAM BiJIIOBIIHO 10 YHHHUX TEXHO-

OpOayKLii soriyaux Bumor [17,18]
I'pyna reauub — gocJig 2
CesoH Jito
YTpumanus Besnpus’sa3ue
Toxisns MOHOKOPM 3 BKIIIOUESHHSIM CE30HHHX 3e€JICHUX KOpMiB (25-50 %)
KounTpons crany TpaHcpekTalibHa Manblallist S€YHUKIB HAa 7-8 eHb cTaTeBOro HUKIY (MophodyHKIIOHAIBHI 1 MOP-
SIEYHHKIB (dboMeTpuyHi mapaMeTpH 3a LUKIIYHOI METOJUKOI0)
Biorepanis KopmoBuii nmpo6ioTrk (110geHHa 1a4a B KOPM npenapary Arpo6io6ak B 103yBaHHI 32 HACTAHOBOIO

BupoOHuKa [17])

TxanuHHA Teparmist

TToBTOpHE BBENEHHS MyIBEMOII3ATY (5 MII HIIIKIPHO OAHOKPATHO 3 IHTEPBAJIOM § THKHIB) TEIIH-
I5IM, BiJITOBIJTHO 1O HACTAHOBH BHpoOHMKa [19]

Biorexuouoris pe-
OpoayKii

[TpoBenenns TpaHchepy IEKOHCEPBOBAHUX 1 CBIKUX eMOPiOHIB pELUTIEHTAM BiMOBIJHO [0 YHH-
HHUX TEXHOJOTTYHHX BUMOT [17,18]
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OcHoBHa poiib y 3a0e3MeveHH] BIITBOPEHHS HAICKHUThH S€YHUKAM — CKIIQJIHUM CTATEBHM OpraHaM
CaMHLb, 110 XapaKTEPU3YIOThCS BEIUKOIO MiHJIUBICTIO CTPYKTYPHOI opraHizarii. Y 3B’A3Ky 3 IIUM BH-
3HaYCHHA MOp(OreHe3y S€UHHUKIB € BAXIIMBUM 3aBAaHHIM CydacHOI Teopii 1 nmpakTuku. Ilanpmaropay
TIarHOCTUKY SIEYHUKIB TPOBOIIIM BIAMOBIAHO MO IMKJIIYHOI METOIUKH, OCOOIMBOCTI SKOI Oyin
npeacTaBiIeHi JaHUMHY, HaJJaHUMHU B Pl HAIMX MonepeaHix myomikamiii [12, 13, 15, 16].

VY nmocnmimHUX Tpymax NPOBOAWIM MpsSMYy Iepecanky eMOpioHiB (KpiOKOHCEPBOBaHO-ACKOH-
CEPBOBaHUX 1 CBIKOOTPHMAHHUX) 3a MOAM(DIKOBAHOI METOAMUKOIO, BUK/IAICHOI B HAIIUX MOMEPEIHIX
mociukeHHx [12,14].

Pesynbratu gocimimkens Oyiu TiICYMOBaHi 1 MPE/ICTaBIICHI B TAOMUISX, Aiarpami i Ha ¢oro. Cratuc-
THYHI TIApaMeTPU BH3HAYAIM 32 3arajbHONPHAHATIMU METOJIUKAMH 3 BHKOPHCTAHHSM KOMIT FOTEPHOI
rporpamu IBM SPSS — 2011 (Versio 20), 3 009HCICHHIM CTaHIAPTHIX CTATHCTHYHUX ITOKA3HUKIB.

OcHOBHi pe3yJbTaTH J0CHiIKeHHs. AHAII3 MiACYMKOBUX JaHUX KOHTPOJIIO MOpP(OTeHE3y s€d-
HUKIB TeJUIb NpoTsaroM 150 muKIIiB, MpeAcTaBiIeHU B TaOIUI 2, TOKa3aB, 10 B CEPEAHBOMY TUTBKU
B 47,33 % BUMAaJKiB PO3BUTOK JKOBTOTO Tijla HA 7-8 JIeHb BIMOBiaB MOP(HOMETPUIHAM HapaMeTpam,
HEOOXIAHMX JUIs MPOBEACHHS TpaHcdepy nepeaiMIuianTaniiaux emOpionis. [Ipudomy, B 22,67 % uu-
KJIiB JKOBTE TiJIO B3arajii OyJio BiICYTHE Ha Micli MONEPEAHBO BCTAHOBICHOT OBYJIALII JOMiHAHTHOTO
domikyma B 0-if geHh MUKITY. B IMX BUMagkax BiaMidaad HasSBHICTH MATOJOTIYHUX CTaHIB TOHAM, a
caMme: TIImoroHaau3M (BUpakeHi TinoTpodidHi mpomecu ¢GoIKYyIIPHOTO Mapy SE€YHUKIB) ab0 KiCTO3HI
nereHepanii (0XMHOYHI QONIKYIAPHI KicTH 1 Tomikicto3). [ani Bizyamizamii nansmaTopHoi JiarHOCTH-
Ki MOp(horeHe3y s€YHUKIB 3a JIOTIOMOTOI0 METOJUKH 00 €MHUX MOJIEICH, PO3TIITHYTOI0 B HAIIMX TMO-
nepeaHix qocaimkeHHsx [12], npoimocTpoBasi Ha GoTo 1.

Tabmuns 2 — MopdopyHKUioOHATbHUIE CTAH AECYHUKIB TeJULb B JIIOTEIHOBY (pa3y iHAYKOBAHOI0 CTATEBOI0 LMK

[TanpnaTopHa 1iarHOCTHKA CTaHy sSIEYHUKIB Ha 7-8 JeHb CTAaTEBOTO LUKIY
Tpyna n, quky/ | DyHKIIOHAJIbHE )KOBTE TiJIO Jlroreomnis I—:OHaI[OHaTi'I'
100% CKT)* (JDKT)* (Bincytne KT
LMKIIB % LMKIIB % LIMKIIB %
KouTposnb 56 13 2321 20 35,71 23 41,07
Hocnig 1 38 18 47,37 12 31,58 8 21,05
Hocmin 2 56 40 71,43 13 23,21 3 5,36
Pazom (M+m) 150 71 4733+14,36° 45 30,00+4,36° 34 22,67+10,419

IMpumirtka: a-b (p < 0,05) r=-0,55; a-d (p < 0,05) r=-1; b-d (p < 0,05) r =-0,808. * — ckopoueHHs1, 3aCTOCOBaHi Jaji IS
BCiX TaOJIMIb 1 B TEKCTI.

VY TpeTrHU TenauLp Ha 7-8 IE€Hb UKIY MaJBNATOPHO BCTAHOBIICHO YIOBITFHEHHS AUHAMIKH JIIOTE-
iHOBOI (ha3m (CyTTeBe 3MEHILEHHs IapaMeTpiB OBOMETpii) Ta mepequyacHuid Ji3uc >koBTOro Tina. Lle
CBITYMJIO TIPO BIUIMB Ha OPraHi3M TBapHUH KOMILIECKCY JIOTEOTOKCHYHUX (DAaKTOPIB, MO CIIPUIUHUIN
3HIDKCHHS CEKpeLii IporecTepoHy.

JaHi IOCHiKeHb BITYM3HAHMX 1 3apyODKHHX aBTOPIB CBiAYaTh MPO TICHUH B3a€MO3B’SI30K MiXK
MOpP(GOMETPUYHUMHE TTapaMeTpaMH PO3BUTKY JKOBTOTO Tijla SI€UHHKA, KOHICHTPALIEI0 MPOTeCTEPOHY
Ta 30€pEeKCHHAM TUTHHOCTI Ha PaHHIX CTamiax [6]. YTBopeHHS (pyHKITIOHAIBHOTO KOBTOTO TiJa i Tij-
BUIIICHHS PiBHS MPOTECTEPOHY IMICINIsl OBYIALI MalOTh KPUTHUYHE 3HAUYEHHS JUIS PO3BHTKY eMOpioHA.
[epuepiiina KOHIEHTpALisl TPOTeCTEPOHY MOYMHAE 301IBIIYBATUCS NPUOIU3HO Ha 4-i JIeHb micist
OBYJIAIIT 1 JOCSITae MaKCUMYMY 3a pi3HUMH xepenamu 1o 8-10 mus [6] a6o 13-ro mgas mukiy [2, 20].
Came mBUIKE 3HMKEHHS PIBHS €CTPAIioNy 1 ToMaIbine 301IbIICHHS KOHIICHTPAIlil IPOTreCTepoHy 3a-
Oe3neuye y3roKeHe 3a 4acoM (PYHKIIIOHYBAaHHS €HIOMETPII0, III0 OOYMOBITIOE BIDKUBAHHS 1 PO3BUTOK
3apojKa. 3al03u €HAOMETPII0 CHHTE3YIOTh, BHAUIIOTH 1 TPAHCIOPTYIOTH KOMIUIEKC 3 aMiHOKHCIIOT,
[IFOKO3H, TPAHCIIOPTHUX OLIKIB 1 (hakTOpiB pocTy (TiCTOTPOd), IKUIl € BAXKIMBUM JIKEPEIOM HKHBJICH-
HSl OnacTommcTH Ta GPOpMye PETyJSITOpHI MOJIEKYJIH MPOLECY NPUKPIIJICHHS eMOpioHa A0 CIN30BOI
MaTkH [6, 9]. IlinBuiieHuii piBeHb poO3Maay MPOreCTEPOHY Y TEIHLb-PEIMITIEHTIB Mif] AI€I0 JIIOTEOTOK-
CUYHUX YMHHUKIB, BIPOT1THO CIIPUYHHSIE HEAOCTATHIN IMOTEHITIa PO3BUTKY TPAHCIUIAHTOBAHOTO eMO-
pioHa, BUCOKHI piBEHb SAKOTO € TIEpeLyMOBOIO JIJIs IPOJIOHTOBaHOI (DYHKIIT )KOBTOTO Tila.

Oco06nMBO HEraTUBHY Hit0 Ha MopdoreHe3 TIOTETHOBOI (a3u SE€UYHUKIB PEMOHTHHX TEIHLb MaB
Tepio TPHB’SI3HOTO YTPUMAaHHS (BHMYIIICHA TITOJAMHAMISN) B 3aKPUTHX 3UMOBHUX IMPHUMIMICHHIX 0e3
MPOOIOTUYHOIO 3aXUCTY CIM30BHX 1 0€3 3aCTOCYBaHHS TKAHUHHOI Tepamii (KOHTpojIbHA Tpyma). Tib-
KU B 23 % LUKJIIB KOBTE TiJI0 MOP(OJIOTiYHO BIAMOBIANO 32 MOKAa3HUKAMK OBOMETPii BUJOBIN HOPMI.
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BrockoHaneHHss METOAWKY MiATOTOBKU TEIHUIIb BBEJCHHSIM B pallioH KOPMOBUX MPOOiOTHKIB Ta 3aCTO-
CYBaHHSIM TKaHWHHOTO mpernapaTy IlymsMoirizaTy J03BOJIMIIO MiABUITATH KUTHKICTh TBAPHH 3 MOpPdO-
JIOTIYHO THUIIOBUMH SIEYHUKAMU B 2 pa3u (mociix 1), ane mpoBeAeHi Ipoleypy TpaHCILIAHTAIlli eMO-
PiOHIB MaM HU3bKY PE3yJbTaTUBHICTD, IO CBIAYMIO MPO HEAOCTATHIM PiBEHH MiArOTOBKU OpPraHi3My
MOTCHITIHHUX PEITUITIEHTIB 10 BariTHOCTI.

®oto 1. MopeJi imocTpylors Mopdoaoriyni ¢pyHkuioHaabHi a6o narosoriuyni ocodm-
BOCTi CTaHy SIEYHUKIB TeJULb HA 7-8 IeHb iHAYKOBAHOI0 CTATEBOr0 HMKIY (IajablIaTop-
Ha JiarHOCTHKa in vivo, po3poOka aBTopa): 1| — akKTUBHUIT MpaBuil sSEYHUK 3 100pe pPO3BHHE-
HHUM >XOBTUM TiJIOM, IO BiANOBifa€e BUIOBIH HOpMI 32 MOpGOIOTiYHUMH 1 MOPHOMETPUIHH-
MH HapaMeTpaMH; TaKHH CTaH 03BOJISIE IPOBOAUTH TPAHCILUIAHTALII0 eMOpIOHIB; 2 — yIIOBi-
JBHEHHS IUHAMIKH JIFOTETHOBOI (ha3u Ha paHHBOMY eTarli ()KOBTE TLJIO He BiIIOBiTac 3a po3-
MIpOM i MaTbIATOPHUMH XapaKTEPUCTHKAMU CTafii pO3BUTKY); 3 — BIICYTHICTH ()OpMyBaHHS
JKOBTOTO TijJa HA 7-i A€Hb IiCJIs OBYJIALIi JOMIHAHTHOTO (OJNIKYyJa IIPaBOTO S€YHHUKA, BUpa-
keHa rinotpodis roHaz (rinoronagusm); 4 — mosikicto3 (aereHepatuBHi 3MiHU (OJTIKYIIIB).

Jlume y3aranpHEHA His TO3UTHBHOTO CE30HHO-TEXHOJIOTIYHOTO KOMIUICKCY YHHHUKIB (TIp0o0i0TH-
YHUH 3aXUCT CIU30BUX MPOTATOM 3-X MICSIB + BIDIMB TKAHWHHOTO Tpemapary-0ioCTHMYJsTOpa ~+
KOM(OPTHI YMOBH JIITHBOTO YTPUMAaHHS) JO3BOJIWIIA OTPUMATH HPHXKUBIIOBAHHS TPAHCIUIAHTOBAHUX
eMOpioHIB y 56 % penumieHTiB (Tad. 4).

IopiBHsIHHS AaHUX TaOuuil 3 1 giarpamu 1 mokasye AMHAMIKY MOPQOJOTIYHHUX 3MIiH JIOTSTHOBOT
(ha3u s€YHNKIB TeTULb Pi3HUX TPpyN. binbmicTs iHAyKOBaHUX cTaTeBUX HUKIIB (75,47 %) B mochinHii
rpymi 2, ae OyJio 3acTOCOBaHO MOBTOPHE BBEACHHS IMyNbMOJi3aTy Ha (OHI MPOOIOTHYHOTO 3aXHCTY
CJIM30BHX, MaJId MOP(OJIOTIYHO TUIIOBE JKOBTE TLJO 1 OyJIM MPHUIATHI K PEUUIIEHTH. AJle HABITh B IIiit
TPYyIli YBEPTh TEIUIh HE Mad HOPMAIHHOTO MOPQOTreHe3y SIEYHUKIB IMPOTATOM IHIYKOBAHOTO ITHKITY
(BiaMivamy sBUILA TIEPEIIACHOTO JIOTEONI3UCY), BIPOTIAHUME IPUYUHAMHU YOTO OyIH HEJIOIKH B MO-
TIEPEeIHI TEePIOAN BUPOIIYBAHHS PEMOHTHOTO MOJIONHSAKY. JlaHi psiay aBTOpIB CBig4aTh, IO HABITH
OJIVH JICHb 3aTPUMKH B POCTI KOHIICHTPAIIIi MMPOTECTEPOHY IICIS OBYIIAIIl 3HAYHO YIIOBUIHHIOE TT0/1a-
JBIIANA PO3BUTOK eMOpioHa [3, 6]. YIOBUIBPHEHHS AWHAMIKH JIIOTEOTeHE3y a00 MepeqJacHUi JIF0TEO-
J1i3, BUSIBJICH] B HAIIMX JOCIIIKEHHSX, XapaKTepU3yBajH IOTaHe 3a0e3MeUYeHHs] MPOreCTepoHOM eMO-
pioHa, 0 PO3BUBAETHCS, OYSBUIHO 1€ BIUIMBAIO HA 3AATHICTH 3apOJKa CHHTE3YBATH 1 BUALUISITH eMO-
PiOHANBHUI CUTHAN PO HASBHICTD TiNBbHOCTI (iHTepdepoH-T) [6]. HachmiakoMm nux HEraTUBHHUX MpoLe-
ciB OyB HU3bKUH PiBEHb TINBHOCTI MiCHsl IITYYHOTO 3aIUTiAHCHHS TEJINb.
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Tabmuus 3 — Mopgosoriyauii aHani3 pyHKUIOHAIbHUX YTBOPEHb I€YHHKIB TeJIMIb B JIIOTEIHOBY a3y iHIyKOBaHOI 0

CTAaTEeBOIro NMKJITY

y Mopdonoriuna XapaKTepHCTHKA )KOBTOTO Tijia Ha 7-8 JIeHb LUKITY:
I'pyna n,l gg;ﬂ OynkuionaneHe xote Tino OKT) | He dyukuionansue xoste Tinto (JDKT) +m
° LIMKITIB % LIMKITIB %
KoHTpois 33 13 39,392 20 60,61° 1,51
Hocnix 1 30 18 60,00 12 40,00 0,67
Tlocuiy 2 53 40 75,47° 13 24,539 0,32
Pazom 116 71 61,21 45 38,79 0,63
Mpumitka: a-b (p <0,05) r=+0,0,769; c- d (p < 0,05) r=+0,980.
78
52
48
36 M OKT+
L KT
22
3
KoHTponb Aocnig 1 Docnip 2

Puc. 1. Innamika ¢popmyBaHHS sIKiICHUX KOBTHX TiJI IEYHUKIB y Pi3HHX rpynax peMOHTHHX TeJIMIb, %o.

OTpumaHi B XOAi MAOCHiIKEHHA JaHi MO0 MO3UTUBHOTO BIUIMBY TKAaHWHHOTO TNpemnapary-
OiocTUMYIISITOpa HA CTAaTeBY (DYHKIIO TEMHIb CIIiBIAAAIM 3 BUCHOBKaMH iHIMX aBTOpiB (XoxioB A. B,
2002; Hosromnon B. @., [Tnyratupsos B. I1., 2006) Ta HamuMu monepenHiMu pesyiabTaTamu (Cimarmo-
Ba C. O., 2014). Ane tepMinu QyHKIIOHATIBHOI i MOP(OIOTiYHOT aKTHBI3aLi] S€YHHUKIB MiCIA CTUMY-
JSIii MaM CyTTEBI po301KHOCTI, IO CBIAYMTD PO 3HAUHHUH BIUIMB Ha 010J0TiYHI MEXaHI3MH ONITHMi-
3arii MiSITFHOCTI PENPOIYKTHBHOI CHCTEMU CaMWIlh YHCICHHUX MapaTUIIOBUX ¢akTopiB. Tomy mori-
JBHO TIPOJIOBKUTH BHBYCHHS BIUIMBY TKAHHHHUX O10CTUMYIATOpPIB Ha OPraHM PO3MHOMKCHHS I
YIOCKOHAJICHHS TEPArleBTUYHUX CXEM.

Tabmuns 4 — Pe3yJIbTaTHBHICTh NPSIMUX Nepecagok eMOPioOHIB TeIMUAM-penHIieHTaM Pi3HUX rpyn

IToxaznuk Hocmin 1 Hocmin 2
Bceboro npoBeseHo nepecasok TEIULSM, TOJL. 7 16
B Tomy umcni:
JlekoHcepBoOBaHi IMIIOPTHI eMOpioHK 7 12
3 HUX CTaJH TiJIbHI, TOJI. /% 1/14,29 7 /58,33
CBixooTprMaHi eMOpPiOHH BijJl JOHOpA BIACHOTO IIeM sipa X 4
3 HUX CTaJM TiJIBHI, ToJ1. /% X 2 /50,00

Pa3om mpmxuBIieHiCT eMOpioHiB, % 14,29 56,25

TakuM YHMHOM, EKCIIEPUMEHTAIBHO JOCTOBIPHO BCTaHOBJICHO IMO3WUTHBHHUU BIUIMB TKAaHHHHOTO
npenapaty [lyneMomnizaTy Ha MOpQoreHes s€UHHUKIB JIOTETHOBOI (a3u y TeNHLb-pelMITieHTiB. Briepiie
JIOBENICHO, 1[0 ONTUMI3allisl MiSIIPHOCTI CTATeBOI CHUCTEMH 32 BBEICHHS B METOWKY ITi/ITOTOBKH IMOTE-
HUIMHAX peLUIi€HTIB TKAHUHHOI Tepamii CyTTEBO MiJBHULIYE PiBEHb NPHKUBIIOBAHHS TPAHCILIAHTO-
BaHUX eMOpioHiB. OJHOYACHO CKCIICPUMEHTAILHO BCTAHOBIICHO HEOOXiHICTh BpaXyBaHHS HETaTHB-
HOT'O BIUIUBY KOMIUIEKCY YIIKO/KYIOUHX MapaTUIIOBUX (aKTOpiB (CE30HHO-BUPOOHHUYUX) Ha (GOopMy-
BaHHSA MOP(OreHe3y KOBTOIO Tijia S€YHUKIB PEMOHTHHX TEJIMIIb B IEPIiOJ MIATOTOBKH A0 MPOLEIYPH
TpaHCIUIaHTaIil eMOpiOHiB.
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BucHoBku. PextamsHUMI TOCITIDKEHHSIME PEMOHTHHX TEJUIh Ha 7-8 NEHB JTIOTETHOBOI (hasn iH-
JOYKOBAHOTO CTATEBOTO LUKy OYJH JOCTOBIPHO BCTAHOBIICHI HACTYITHI 3aKOHOMIPHOCTI MOp(oreHesy
SIEYHHKIB: HAsIBHICTH (PYHKIIIOHAIBHOTO *OBTOTO Tina B 23,21-71,43 % uwnkii, nepeayacHU JIFOTEO-
JIi3 YKOBTOT'O Tijla Ta 3HWIKEHHS THHAMIKHU JIIoTeoreHe3y — B 23,21-35,71 % 1ukiniB, BiICYTHICTH YKOB-
Toro Tina — B 5,36-41,07 % mmkniB. CyTTeBi KonuBaHHs (HyHKLIIOHAIBHOT aKTUBHOCTI Ta MOPQOIOTii
TOHaJ B KOHTPOJIBHUN CTPOK Malld JIOCTOBIpHY KOPEILLIIO 3 BIUTMBOM CYKYITHHUX HapaTUNOBHUX (hak-
TOpIB, & caMe: CE30HHMX 1 BUPOOHUYIO-TEXHOJIOT1YHHUX.

2. 3UMOBHIA TIepioa 3 BUMYIICHOIO TIMOAMHAMIEIO TIPUB’I3HOTO YTPUMAHHS TOKa3aB HAWHIDKYWH
piBEHb NPUAATHOCTI TENUIb A0 BiATBOPEHHS: juiie B 23 % BHIIaAKax B sieUHUKAxX Oynu copmoBaHi
MOPQOJIOTIYHO THITOBI KOBTI TiJIa 7-8 THS PO3BHUTKY 3 BiANOBIIHIMH MOKa3HUKAMH OBOMETPIi.

3. BCTaHOBIIEHO AOCTOBIPHUI MO3UTHBHUH BILTUB 3aCTOCYBAaHHS TKAaHWHHOTO Tipernaparty [lymbemortiza-
Ty Ha MOP(OTeHe3 SEYHNKIB TEIHIh — IOTCHINIHIX PEIHUIIEHTIB: B IOCTIAHUX Tpynax BusiBieHo 60-75 %
LUKJIB 3 QYHKLUIOHATEHUMH KOBTHMH TiJIaMH Ha 7-8 JIeHb, IPHYOMY MapaMeTpu MOpQOMeTpii, 110 TOBHi-
CTIO BI/INIOBITAJTH BAMOT'aM METOJIMKH TpaHc(epy MajH, BIIHOBITHO, 22 i 48 % sS€YHUKIB.

4. Onrumizaniga crateBoi QyHKUIT pEMOHTHHX TEJHLb 3a BIUIMBY IyJbMOJI3aTy B CyKYIHOCTI 3
MOKpAIIEHNMH YMOBaMH YTPUMaHHsI CTIPHsJIa MiABUILEHHIO MPIKUBIIOBAHHS €MOPIOHIB y APYTiH J10-
ciiHi# rpymi g0 56 %.

5. 3acTocyBaHHs TKaHWHHUX TPEMapaTiB SK CKIIATOBOI MPOIECAYPH B TEXHOJOTII TpaHCIUTAHTAIII{
eMOpioHIB MOTpedye MOJANbUINX AOCIiIKEHb, 3BKAIOUU Ha CEIEKUiiHy, BUPOOHNYY 1 €KOHOMIYHY
MIHHICTH MOTO TEHETHYHOTO PECYPCY MOJIOYHOTO i M SICHOTO CKOTapCTBa.
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Binsinne Tkanesoro npenapara Ilynsmoinusara Ha Mopgorenes SMYHUKOB TeJIOK-PeLIMIIHEHTOB

O.I'. I'ymennslii, C.A. Cugamona, A.A. I'opo0eii

CexkperopHast (GYHKIUS STMYHUKOB SIBIISIETCS KPUTHIECKUM (HaKTOPOM JUIsl YCIEITHOCTH Pa3BUTHUS paHHHX 3MOPHOHOB
KPYITHOTO POTaToro CKOTa, B TOM YHCIIE M IS NPWKUBICHUS TPEIUMILIAHTAIMOHHBIX SMOPHOHOB MPH HCHONB30BaHUU Me-
TOJUKU HEXHPYPIHYECKOTo TpaHcdepa. 3a MOCIEeHUE TOAbl B CTPaHAX C PA3BUTHIM KMBOTHOBOJCTBOM OTMEYAeTCsl CTabH-
JbHAs TEHIEHIHUS POCTa BHUMAHHUS K OMOTEXHOJIOTMH TPAHCIUIAHTALUM 3MOPHOHOB, MONYYEHHBIX OT Jy4IIHX KOPOB-
PEKOPANCTOK PA3HBIX MOPOJ.

AHann3 mupoxoMacuITabHBIX HCCIISIOBAaHUH U pe3yIbTaTOB MPAaKTHIecKoi padoTsl JlabopaTopuu TpaHCIUIAHTAIIUN M-
6pronos "TlonraBamnemcepsuc” Ha nporspkerun 2011-2013 ronoB moxasal, 4To B yCIOBUSX IPOMBIIUICHHOTO COJCPIKAHUS
TEJIOK-PEIUIUEHTOB OBIIIO OTMEUCHO CYIIECTBEHHOE YXyAuIeHHe MOp(}ho(hyHKINOHAIBHOTO COCTOSHUS SIMTIHUKOB PEMOHTHO-
T'O MOJIOJHSKA B JIIOTEAIbHYIO (pasy IMKIA, a IMEHHO, IIPU NOAOO0PE IPYIII MOTCHIHAIBHBIX PEUITHECHTOB (7-8 1eHb HHIY-
LUPOBAHHOTO MOJIOBOTO UKJA). DTO 3aMETHO CHMXKAJIO TEMIIbI CEJIEKI[HOHHOTO MPOrpecca MOrojIoBbsi U 3HAYUTEIBHO CHH-
Kajio0 SKOHOMHUYECKHE NT0Ka3aTeNnn padoT M0 TPAHCIUIAHTAUK SMOPHOHOB B IIJIEMEHHBIX X035 CTBaX YKpauHsbI.

KnrodeBble cjioBa: TEIKHU-PELUNUEHTHI, SUYHUKH, KEITOE TeJI0, MOP(OreHes3, JOTEOreHes, JIIOTEOINC, TPAaHCIIAHTa-
1 SMOPHOHOB, IPMKUBIICHUE, TKaHEBbIH npenapat [Tynesmomnu3ar.

Ovaries effect of tissue preparation Pulmolizate on the morphogenesis of heifers-recipients

O. Humenny, S. Sidashova, O. Gorobey

The secretory ovarian function is a critical factor for the success of the development of early cattle embryos, including
for the survival of the early embryos using the methods of non-surgical transfer. In recent years in the countries with
developed cattle breeding, there is a stable trend of growth of attention to biotechnology transplantation of the embryos
obtained from the best of record cows of different breeds. Statistics indicate the annual in the EU 100 thousand transfers, and
in the United States and Canada — to 200 thousand.

But at the same time is not marked progress in the performance level of pregnancy recipient for embryo transfer —
worldwide this figure stands at between 30-40% of pregnant, which significantly increases the cost of the method and hinders
its wide application in Ukraine.

From the analysis of literary sources we can conclude that the functional and morphological features of activity of the
ovaries during the luteal phase of the sexual cycle are based on two opposite and interrelated processes: luteogenesis and
luteolysis. According to different authors, the greatest concentration of progesterone, a hormone support comfortable
development of early embryos in the uterus, secretes the corpus luteum, a temporary endocrine glands, on the 8th day of the
cycle or the 13th day. Moreover, it was experimentally found that the larger yellow body (with a diameter of at least 1.5 cm)
secretes into the bloodstream a greater amount of progesterone, which ensures the normal progress and development of the
embryo, creating conditions attaching to the uterine wall. Normal, unless the pregnancy, luteum resolves to the 19th day,
after which the female starts a new reproductive cycle. Among researchers there is no consensus about the exact
morphological and temporal boundary of the transition between luteotagenesis and luteolysis.

Analysis of large-scale research and results of practical work of the Laboratory embryo transfer "Poltavaplemservice"
for 2011-2013 showed that in terms of industrial content heifers — recipients, there was significant deterioration of the
functional state of the ovaries of rearing in luteal phase of the cycle, namely, the selection of groups of potential recipients
(7-8 day induced sexual cycle). This considerably reduced the rate of breeding progress livestock and significantly reduced
the economic performance of the work on embryo transfer in breeding farms of Ukraine.

Critical analysis of the literature suggests that the causes of the inferiority of females ovarian function in cattle during
the luteal phase has not been investigated, so the aim of our scientific research was the study of peculiarities of
morphogenesis of the gonads heifers — recipients under the influence of a number other factors. According to foreign
researchers, there are a number of factors that have luteolysis action and provoke premature luteolysis females of cattle,
namely, mycotoxins, bacterial toxins, metabolic disorder in animals due to chronic stress or forage production.

In recent years, a large number of studies on the use of tissue preparations with the aim of improving health and
productivity of animals under conditions of industrial technologies operation. However, the effect of tissue bio stimulants on
the reproductive potential recipients have not been studied.

Due to the fact that animals — recipients in terms of real production under the influence of the whole complex of seasonal
and technological factors, which are divided in the experiment is impossible, in our experience we used an innovative
methodological approach for the structuring of limiting reproduction heifers analog of factors on the degree of damage or
enhance the effects. Were allocated to 3 groups with different conditions: one control and two trial, which used tissue
preparation and carried out the transfer.

Control the timing of morphogenesis of ovaries in all groups were the same — 7-8 day after ovulation of the dominant
follicle. Studies of morphology we performed a transrectal method using the modifications described in our previous
publications. In the experimental groups after the selection of potential recipients was the procedure non-surgical embryo
transfer according to the method presented in our previous studies.
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Our results showed that among 150 cycles repair of Mature heifers was observed in the average education only 47%
functional ovarian yellow bodies on 7-8 day after ovulation. 30% of females identified premature luteolys and lower activity
phase, the morphological characteristics of the corpus luteum did not meet the required parameters for the transplantation of
embryos. 23 % heifers, we noted the pathological changes of the ovaries in the form of malnutrition or cystic degeneration of
follicles. The lowest level of morphogenesis (only 23% of cycles had a functional luteum) were in the control group without
the use of tissue preparation and the forced inactivity of the animals (captive, winter).

The use of pulmolysate given the translation of the experimental group recipients in a more comfortable environment
summer maintenance will significantly improve the morphogenesis of ovaries (71% of cycles with functional corpus luteum)
and to a relatively high level of pregnant embryos (56%).

Statistical processing of the obtained data palpation showed a significant positive correlation between control and
experimental groups.

Production experience has shown that a positive impact on the reproductive function of heifers tissue bio stimulants is
manifested in an optimal way only when considering the influence of a number of diferents factors, primarily the conditions
of detention and animal feed. The data suggest that the timing of ovarian activity after treatment of animals tissue preparation
change depending on the additional variables of the production process and the season of the year, which reveals the need for
more detailed study of the physiological mechanisms of action of tissue therapy on different body systems of animals.

Key words: heifers-recipients, ovaries, yellow body, morphogenesis, luteogenesis, luteolis, embryo transplantation,
engraftment, tissue drug Pulmolysate.
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MEIICOH B AHECTE3IOJIOTTYHOMY 3ABE3IIEYEHHI
ONEPATUBHUX BTPYYAHb HA UEPEBHIM IIOPOKHUHI COBAK

IpencraBieno BimoMocTi 010 e()eKTUBHOCTI BUKOPHUCTAHHS CXEM aHECTe310JI0TiYHOro 3abe3nedyeHHs y codak. Hase-
JICHO pe3ylbTaTH JOKIIHIYHOI anpobanii npemnapaty Menicon y cobak. KiiHiko-eKcIiepIMeHTaIbHO 00IPYHTOBAHO 3aCTOCY-
BaHHS CXEM aHecTe3il 3 BUKOPHCTaHHIM Ipenapaty MeJicoH y co0ak 3a ONepaTUBHUX BTPy4YaHb Ha OpraHax 4epeBHOI Mo-
POXXHUHU. 3aCTOCYBaHHSI MEJICOHY B cXeMi aHecTe3ii cofakaM 3a ONepaTHBHHUX BTPydYaHb HAa OpTaHaX YepeBHOI IMOPOKHUHA
JI03BOJISIE 3MEHIIMTH 3arpo3y PO3BUTKY T'€MOAMHAMIYHMX pPO3JaJiB, IO OCOOJIMBO aKTyalbHO y TBAapUH i3 CEpLEBO-
CYAMHHOIO HEIOCTAaTHICTIO, 3HAYHOIO BTPATOI0 KPOBi, 3a IIOKOBUX craHiB. IlepeBaramm Hapko3y B KOMOiHawil MexicOH—
npornooJI € BUCOKHI PiBEeHb KEPOBAHOCTI aHecTe3ii, MOXKJIMBICTh IIBHIKO 3MIHIOBaTH TIMOMHY HapKO3y, TPUBAIMI Yac Mmij-
TPUMYBATH aHECTE3110, IBUIKUI BHXIi] 13 HAPKO3Y.

Kuo4oBi cjioBa: MeeToMe/IiH, MeIiCOH, COOaKH, aboMiHaIbHA TATOJIOTIsI, CXeMH aHeCTe3ii.

IMocranoBka nmpo6Jjemu. BeTepunapHuii J1ikap HUHI Ma€e JOCTYII J0 ICTOTHO OOMEKEHOIro apce-
HaJly IpemnapaTiB U aHecTe3ii. 3 ogHoro 00Ky 1ie 3aKOHOJaB4i OOMEKEHHS 1010 00iry HAPKOTHYHHUX
3ac00iB, 3 1HIIOTO — BapTiCTh ACAKUX JOCTYIHUX Ul BeTepUHApii npenapariB. 3acTOCyBaHHS BHYTpi-
NIHHOBCHHUX aHECTETUKIB € HAHOIIBII ONTUMAIEHUM, 3 IPAKTHYHOTO TIOTIISTY, IPOCTUM JIO3YBaHHSM,
MIBUIKAM Ta KOM(GOPTHUM BBEICHHSM TaIli€cHTa B HApKO3, HE OTPiOHA JOJATKOBA amaparypa, MO)KHa
BHUKOPUCTOBYBATH JAJIs1 3HEPYXOMJICHHS! TBApUH 3a MeXaMu orepauiiHoi. BogHodac metabomnizM i BU-
BEJICHHS BCiX 0€3 BUKJIIOYCHHS BHYTPIIIHLOBCHHUX aHECTETHKIB 3aJIC)KUTh BiJ 0COOJUBOCTEH OOMIiHY
PEUOBHH Ta (PYHKIIOHAIBHOTO CTaHY HUPOK 1 MEUiHKA. BHYTpIIIHLOBEHHA aHECTE31sI MOXKE CYIIPOBO-
JDKYBAaTUCS TPUBAJTUMH JETIPECUBHUMH CTaHAMU IICIISl ONIEPaTUBHUX BTPYYaHb, pO3JagaMu KPOBOOOi-
ry ta Tepmoperyismii [1-4]. i oco6auBocTi iCTOTHO 0OMEXKYIOTh 3aCTOCYBaHHS BHYTPIIIHBOBEHHHUX
AQHECTCTHKIB 32 KPUTHYHUX CTaHIB Ta y OCIA0JICHUX, CTAPUX TBAPWH, Y TBAPUH 3 MATOJIOTIEI0 TICTiHKU
Ta CUCTEMH CEUOBHIICHHS, BCE 1€ CTBOPIOE MIATPYHTS [UIA MOIIYKY albTEPHATHBHUX METOJIB aHEC-
te3ii [5—8]. OmHuM i3 eeKTUBHUX, OE3MEYHNX Ta JOCTYHHHUX METOJIB Mir Ou OyTH iHramsAuiiiHui Ha-
pko3. OnHaK iHraysLiiHa aHeCTE31s] BAKOHYEThCS B CTAI[lOHAPHUX YMOBAX, OTpeOye crieliaii3oBaHo-
ro JOJATKOBOTO OOJIaJHAHHSA, 9aCTO HE MOXe 3a0e3MeYnTH JOCTATHHOTO aHAJNTETUIHOTO eeKTy Oe3
JOAAaTKOBOT'O BUKOPHCTaHHS Pi3HUX TPYIl aHAJITCTHKIB.

© Py6aenxo C. B., Apemuyk A. B., Py6aenxo M. B., O6paxeii A.®., 2017.
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AHai3 ocTaHHIX AocaikeHb i myOsikamiil. MegeToMinnH — (2-arOHICT, MEXaHI3M il SIKOTO
MOJIATaE B TAILMYBaHHI Mepeiadi HEPBOBUX IMIYJBCIB Y apEHEPTiYHUX CHHAICAX 332 PaXyHOK KOH-
KypeHIlii 3 HopaapeHaninoM. [1IBUIKO TPUBOANUTE IO MPUTHIYCHHS IIEHTPATLHOT HEPBOBOI CHCTEMH Ta
3HAYHO MiABHUILYE PiBEHb GOIHOBOTO MOPOry. Moro [ist 6e3mocepeHbo 3aIeKUTh B JO3H: Ml J03H
CIPUYMHSIOTH BUPAYKEHY CEPEIHIO CEaTUBHY Air0 0e3 aHajresii, BOJHOYAC BEJUKi JO3U 3yMOBIIOIOTh
BUpPa3HUH cemaTUBHUK e(deKT 1 aHanresiro. 3a BHYTPIIIHLOBEHHOTO BBEICHHS MpenapaT Ai€ 3HaYHO
MIBUIIE, 32 BHYTPINTHROM'SI30BOTO Ta MIAMIKIpHOTO — TOBLUIBHIIMIE. [licis BHYTpiIIHBOM S30BOi
1H’ €KIIii KOHIIEHTpAIIis Mpenapary B KpoBi Jocsrae MakcuMymy 3a 15—20 XBHIWH, Ta MIBHAKO PO3IIO-
TiSEThCS B OpraHizmMi. MeneToMiTuH MeTabomi3yeThCsl Ta OKUCIIOETHCS B TIEUiHIII, YACTKOBO pyHHY-
€ThCSI B HUpKax. buTbIIicTh METaOOMITIB IpemapaTy BUAUIETBCS 3 cedeto. [lepion HamiBBUBEICHHS
1-2 rogunm [8, 9].

[IpenapaT 3acTOCOBYIOTH [T ceiaTamii Ta aHairesii TBapuUH 3a HECKIAJHUX XipypriyHHX omepa-
il 1 PI3HUX KIIHIYHUX JOCIIKEHb, NI 3HEPYXOMJICHHS TBAapHH IIiJl 9ac iX BUJIOBY 1 TPaHCHOPTY-
BaHHSI (B 300TapKax, 3aloBiTHAKAX, UIS BIIJIOBY OpOMSYNX TBAPHH), a TAKOXK IS TIOTICPEIKCHHS ar-
PECHBHOCTI i AKIHBOCTI TBApHH. MIOr0 BUKOPUCTOBYIOTH JUIsl IPUMEIMKALI Ta B CXeMaX iH'eKIIiiHO-
ro a0o0 HTaJIAIIIHOTO HAPKO3Y.

BxomroueHHsT MEIETOMITMHY 0 CXEM 3arajbHoi aHecTe3ii J03BOJIsIE ICTOTHO 3HU3UTH 00IBOBY pea-
KIIif0, 3a0e31eunT eeKTUBHE IHTpa- Ta Micisonepalliiine 3He000oBaHHs. BogHoyac oOIliHKa aaeKBa-
THOCTI aHecTe3ii 3 BUKOPUCTaHHSIM MeIETOMIIMHY Y TBapUH MOTPeOy€ BiANOBITHOTO MaTOTeHETUIHO-
ro oOIrpyHTYBaHHS Ha IiJCTaBI BU3HAYCHHS KOMITOHEHTIB CTPEC-PETYIIIOI0UNX, HOMMIIENTHBHUX (00-
JIHOBUX) 1 aHTUHOITUIICITUBHUX CHCTEM opraHismy [10].

[TosiBa Ha pUHKY BeTepUHAPHUX 3ac00iB mpenapaty MeaicoH ciyryBaiia MiATPYHTSIM IS TPOBE-
JICHHSI IIUX JIOCTIJ[KCHb, MEeTOI0 SIKUX OYyJI0: KIIIHIKO-€KCIIEpUMEHTAIILHE 00T PYHTYBaHHS aHECTE310J10-
FIYHOTO 3a0€3MeUeHHS ONEPATUBHUX BTPYYaHb 3a a0IOMIHAJIbHOT MATOJIOTIT Y CO0aK 3 BUKOPHUCTAHHAM
npenapaty Mexnicod (TOB "Bposadapma"), nitoua pedouna meaeromiana 0,01 %.

Martepian i meToguka gocaimxkenss. [lepmmm etanom po6otu Oyna AoKIiHIYHA anpoOarlist mpe-
mapaty MemicoH. BunpoOyBaHHS IpOBOAMIIM Ha KIIIHIYHO 3J0pOBUX TBapuHax (n=14), skum mpema-
paT BBOAWIA BHYTPIIMTHEOBEHHO Ta BHYTPINTHEOM S30BO Y PI3HUX J03aX 3 JOTPUMAHHSIM O10€THUUHUX
BHMOT IIIOJI0 JAOCIIAHMX TBapuH 3rifHo i3 3akoHOM Ykpainu "[Ipo 3axucT TBapuH BiA KOPCTKOTO MO-
BokeHH" Bix 28.03.2006 p. Ta "€Bponeiickkoi KOHBEHINII Ha 3axucT TBapuH" Bix 13.11.1987 p.

Hocnimxenns npemnapaty MeaicoH y cxeMax aHecTe3il BUKOHYBAJIM Ha TBapHHAX 3 IMOKa3aHHAMU
JI0 ONEepaTUBHUX BTPYYaHb B MekKax 4epeBHOI MOPOokHUHU (n=15), oBapiorictepekToMis. Ix po3minu-
JIM Ha TPU TPYyNH 10 5 roi. y KoxkHil. [1in yac po3poOku cxem aHecTesii 3a BicuepaabHOro 000 0co-
OJIMBY yBary MpUIiISUTH HOIUIICTITUBHOMY 3aXHCTY TBapHWH. AJDKE caMe 3a I[LOTO THITYy 00JIhOBOI pea-
KIIii aJiekBaTHE 3HECOOIOBAHHS Ma€ BaXKJIMBE 3HAYCHHS, OCKIJIbKH 1IHTEHCUBHICTH 00JIBOBOT CTUMYJIALIIT
ICTOTHO MiJIBUIIY€ETHCS. TBapUHAM yCiX TpyH 10 ONEPaTUBHOIO BTpy4YaHHs BBoAWIHM miamkipHo 0,1 %
pO34MH aTpomiHy cyiabdaty B 1031 0,03 Mr/kr macu Tina, 4epe3 15 XB, TBapuHAM IEPIIOI Ta APYroi
TpyI BBOIWIN BHYTpilHEOM 5130B0 0,01 % posunH Menicony B jo3i 0,05 mMr/kr macu Tina, B TpeTiit
TPyl BUKOPUCTOBYBaIN 2 % po3umH KcuiasuHy (2 mr/kr). 3a 10 XBUIMH SIK OCHOBHHMI aHECTETHK B
MEepUIii Ta TPETid rpynax BUKOPUCTOBYBAIN BHYTPIIIHEOBEHHO nponodoin. [Ipenapat BBoanm 60mo-
cHO 3 iHTepBasioM 7—10 xB. Jlo3a mpemapary 4—7 MI/KT, 32 IOBTOPHUX BBEICHB J103a CTAHOBWIA 2—
4 mr/kr. Y 2-ii Tpyni TBapuHaM 3aCTOCOBYBAJIM BHYTPIIITHHOBEHHO TOBLTBHO 5 % PO3YHH TiONEHATY B
J031 10 MI/Kr MacH Tina, a Jyis OJAOBKEHHS aHecTe3ii — 2,5 MI/KT.

KitiaigHI TOCHIKEHHS Ta peECTpaIliio MOKa3HUIB aHECTE30BaHMX TBAPHUH IMPOBOAMIN HA BCIX CTa-
y HalOUIBII TpaBMaTHYHI MOMEHTH OMNEpauidHOro BTpy4daHHS. OCHOBHUMH KPHUTEPIsIMH iX OLIHKH
OyJIu PO3IIMPEHHS YX 3BY)KCHHS 31HHUITh, TOBIKOBHM, MATbIICOpAIbHIN, aHATBHAN pedIIEKCH Ta TOHYC
KYWHHX M’ 131B. BogHOUAC MOCTIHKyBaIH TTOKA3HUKHA TeMOANHAMIKY Ta Tiepdy3ii TKaHWH, SKi BU3HA-
YaJy 3a JOMOMOTOI0 peaHiMaliiHo-Xipypriunoro MoHitopy FOM—300P ¢ipmu ,,}OTtac” m. Kuis. lani
monitopunry (UCC, AT, EKI', SpO,) peectpyBaiin B KapTui Mali€eHTa Ta MPOBOAWIN apXiBalliio 3a
JIOTIOMOr0t0 Tporpamu ,,MonMetr V3.5”. PexranpHy TeMIepaTypy Tijla BU3HAa4Yalu HU(DPOBHUM Tep-
MOMETpPOM.

OcHoOBHI pe3yabTaT A0CTiTKeHHs1. B X0/ JOKIIHIYHUX TOCIIPKEHb BCTAHOBJICHO, 110 METiCOH
(TOB "bpoBadapma') YUHUTH 3aCIOKIMIIUBY, MIOPEIAKCYIOTY [Iif0, TIOMIpHY 3HEOOIIOBAIEHY; BOJIO-
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nie rimotepMiunnM edexrom. oro BHyTpIIHBOBEHHE 3aCTOCYBAHHS Y COOAK B PEKOMEHIOBAHHX 0~
3aX MOXKE CYNPOBOJ[XKYBATHUCS MO3UBAMHU JI0 OJIFOBaHHS. 32 BHYTPIIIHLOBEHHOT'O BBEJICHHS IpemapaTy
HOTO Jis TOYMHAEThCS Uepe3 4—5 xB Ta TpuBae 30—35 XB, a 32 BHYTPIIIHBOM s130BOTO — depe3 8—10 xB
ta TpuBae 40—60 xB (Tabm.1).

Tabmuns 1 — Kuiniuna xapakrepucruka aii npenapaty Meaicon (TOB "Bposadapma') 3a pisHuX 103 Ta nLIsAXiB BBe-
JeHHs y cobak (n=14)

. ITouatox TpuBanicts . TnorensusHa Inorep-
Jo3a menicony, oy .. oy .. Miopenak- Bruus Ha . . .
3aCIOKIMINBOI | 3aCTOKIHINBOI . IIist, SMEHILICHHS | MiYHA [Jis, Ha
MI/KT cyroua Jist JTUXaHHS o 5
Iii, XB i, XB y % C
0,03, B/B 4,8 30,9 + - 7,6 1,1
0,04, B/B 3,7 35,4 + - 8,3 1,2
0,05, B/B 3,6 38,6 + - 8,5 1,3
0,03, B/m 9,5 43,0 + - 5,1 0,9
0,04, B/m 8,2 51,5 + - 6,3 1
0,05, B/m 8,1 55,2 + | 6,5 1,1

Ipumitku: (—) BixcyTHil; () — He3HaYHE MPUTHIUCHHS; (+) — HE3HAYHA MiOpesIaKcarlis.

3acrocyBanHs cobakam npenapary Mexicod (TOB "Bposadapma') momyctume y no3ax, mo Bapi-
1010Th Bix 0,01 1o 0,05 mr/kr. OntuManbpHOIO 103010 Hpenapary € 0,04 Mr/kr Macu Tina.

Jpyrum eramoMm poOoTH OyI0 ITOCITIHKEHHS mpenapaTty MeicoH y cxemMax aHecTesii, Micis BHyT-
PIIIHBEOM’SI30BOTO BBEACHHS BiAMIiYallM 3aCHOKIHINBY, MiOpeJIaKCcyrouy Ait0; clabKuil TimoTepMivHIM
e(eKT, He3HaYHe NPUTHIYCHHS TUXaHHsA, HOro Jis MoYrHaiacs yepe3 4—5 XB BiJl MOMCHTY BBEICHHS.
VY BHIIaJKy 3aCTOCYBaHHS KCHJIA3WHY KIIiHIYHA KapTHHA OyJia MoAiOHOI0, BUPaKEHE MPUTHIYCHHS T1-
XanbHO1 (PyHKILII, Yy BCiX MAI[i€HTIB Micis BBEACHHS KCUJIA3MHY 32 3—5 XB PEECTPYBAIU MO3UBH IO
omoBaHHA. Jis KCUIa3uHy mounHanacs 3a 5—7 XB BiJl MOMEHTY BBEIICHHS.

3acTocyBaHHs OOpaHHMX CXEM aHacTe3il 3a JIamapOTOMHHUX OIepalliii y cobak CyMpOBOIKYBAIOCT
MPUTHIYEHHSM LEHTPAIbHOI HEPBOBOI CUCTEMH, BTPATOIO TOHYCY CKEJIETHUX M A3iB, Ta Pi3HOTO CTY-
neHst ananresiero. [louaTok anectesii B ycix rpynax OyB MIBUAKUM i 3aiiMaB y cepenabomy 0,5-1 XB 3
MOMECHTY BBEJICHHS aHeCTeTHKaA (Ta0I. 2).

Tabmuns 2 — IlopiBHAJIbHA XapaKTePUCTHKA Pi3HUX cxeM aHecTe3il y cobdak

. . Bnnus Ha cep- BinHoBneHHs
I'pyna tBapus, ITouarox TpuBanicts | Ananretnynuii | BB Ha au- .
LIEBO-CY/IMHHY | Micis aHecTesii,
cxema aHecTtesii aHecresii, XB aHecresii, XB eeKT XaHHS
cucTemMy XB
1-a — mexicon,
npormodonr (n=5) 0,58+0,41 7,9£1,3 + ! T 23,26+0,4
2-a — MEJIICOH,
TiomeHar (n=5) 0,52+0,23 19,5+1,3 + Tl ! 58,3+6,6%**
3-51 — KCHUJIa3WH,
npormodonr (n=5) 0,56+0,32 7,4+0,56 + T T 36,5+1,3

Opumitkn: 1. (+) BupasHmii; 2. 1 — OiABHIICHHS; | — CIOYaTKy KOPOTKOYACHE IiJBHUILICHHS, a MOTIM 3HIKCHHS;
11} — coyatky KOpOTKOYaCHE MiIBUIICHHS, a OTIM 3HaYHE 3HIDKCHHS; 3. *** — p>0,001 BigrocHo III rpymu.

Be3cyMHIBHOIO MEpeBaroi CXeM HapKo3y 3 BHKOPUCTAHHSAM Mpornodoiy € iX KepoBaHICTh. Tak
TpPUBAJICTh aHecTe3ii B MEpIIiil Ta TPETii rpymax BU3HAYANACs YacoM JIii aHeCTEeTHKa 1 CKiIaja Biamo-
BimHO 7,9+1,3 Ta 7,4+0,56 xB. Tomi Ak y ApyTiii — TpUBAJICTh aHecTe3ii ckiana 19,5+1,3 xB. 3a3Haue-
HUX YaCOBHX MPOMIXKKIB SIK MPABHUJIO HEJOCTATHHO JJIsi BAKOHAHHS OTIEPATUBHUX BTPYYaHb, TOMY JIJIS
HNiATpUMaHHs HAJIEKHOTO PiBHS aHecTe3il TOBOAMTHCS MOBTOPHO, OOJIOCHO 3aCTOCOBYBATH 3rajaHi
MpemaparTH.

BakjIMBMM MOMEHTOM 3a OI[IHKH CXEM aHeCTe3il € 3a0e3eueHHs HaJIeXKHOI0 aHAITeTHYHOTrO ede-
KTy. JKoJleH 3 BUKOpUCTaHMUX aHECTETHKIB HE BOJIOJI€ BHPKEHUM aHAITCTHYHUM edextoM. OmHak
BKJTIOYCHHS IO CXEMH MpeMeauKalii HeHpOJENTUKIB MEIiICOHY Ta KCHJIa3WHY J03BOJIMIO B YCiX Tpy-
nax HaOJHM3WTH aHAITCTUYHUI e(eKT Jo aJeKBaTHOTO Ta OTPUMATH BHUPa3HW aHeCcTe3yBaJlbHUU
eeKT I IPOBeACHHS a0 JOMiHAIBHUX BTPYYaHb.
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3a BCIX CXeM aHecTe3il BCTAHOBJICHO MPUTHIYCHHS TUXaHHS y co0aK, HaHOUIBIIT 3HAYHUM BOHO Oy-
JI0 TIPY 3aCTOCYBaHHI TiomeHaty. Y Apyrid Ta TpeTii rpynax Bigpasy Micis BBEACHHS aHECTETHKA CIIO-
cTepirajii KOpOTKOYacHe 301TbIIEHHS] YaCTOTH JUXAHHS 3 MOJANBIIAM KOPOTKOYACHUM artHOe Ta Ha-
CTYITHUM Horo nmpurHideHHsaM. KopoTkodacHe 30UTBIIEHHST YaCTOTH CEPIIEBUX CKOPOUYEHb BCTAHOBIIE-
HO B MEpIIii Ta ApYyrid rpynax 3 NOJaJbIIMM MPUTHIYEHHSAM YacTOTH CEPLEBUX CKOPOUYCHb B yCiX
rpymnax.

3a a”ecTe3ii MeIICOHOM Ta HPOrno(OJIOM BiJHOBJICHHS MALI€HTIB MiC/IsA MPUIIMHEHHS BBEICHHS Bi-
IOYBa€ETHCS TOCUTH MBUIKO, B Mekax 23,26+0,4 XB, TBAPUHM BiIKPHUBAIOTH OUi, IOYMHAIOTH pearyBa-
TH Ha 30BHILIHI MTOAPAa3HUKH, MiAHIMAIOTH TOJIOBY. Y pa3i 3aCTOCYBaHHS KCHJIAa3HMHY 1 mpormodoiry en
gac CTaHOBUTHL 36,5+1,3 xB. Hafimosmie mpoOymKeHHS TaIli€HTIB TPUBAE MPH 3aCTOCYBaHHI TiONECHATY
110 58,3+6,6 XBUIUH.

JlocnikeHHS OCHOBHUX XKUTTEBHX MOKA3HUKIB Y TBApWUH BCiX IPyN MOKAa3y€e BiporifHE 3MEHILICH-
HSl 9aCTOTH CEPIIEBHX CKOPOYEHb K B MEPioJ MpeMeauKarlii, Tak 1 B aHecTe30BaHMX TBapuH. BoaHo-
Yyac BIPOTiJIHUM HPUTHIYEHHS MiSUIBHOCTI CepleBO-CyAMHHOI 79,24+0,8 yu/XxB Ta AMXaAJbHOI CHCTEM
16,8+1,3 nux.pyx/xB Oylio y TBapuH APYroi rpylu ¢ BUKOPUCTOBYBAJIM TiONEHAT. 3rajaHe ocial-
JIEHHST CEePIIEBOI MISUTBHOCTI Ta AWXAHHS 3yMOBJIIOBAJIO 1 BipOTiHE 3HMKEHHS HACHICHHS apTeplaabHOI
KpOBi KHCHEM, 30KpeMa MoKa3HUK SpO, BiporigHo 3HMKYBaBcs 10 88,7+2,3 % mopiBHSIHO 31 cTaHOM
710 aHecTe3il.

3acTocyBaHHS CXEM aHECTE3il 3 BUKOPUCTAHHSIM MEIICOHY CYITPOBOIKYBAIOCS BIPOTIIHAM OCIIa-
ONEHHSIM CepLeBOi MisTBHOCTI, OTHAK YacTOTa CEPUEBUX CKOPOUYEHH Oyiia BipOTigHO BUIIOIO HiX HPU
3aCTOCYBaHHI KCWIIa3uHy. Pemta qocaimkyBaHUX OKa3HUKIB Majia TEHICHITIIO 0 3HIDKCHHS B MEXax
HOPMH.

Tabmus 3 — Iloka3HUKH KUTTELIAIBHOCTI Y cO0aK 3a pPi3HUX cxeM aHecTe3il

INoxa3Huk Jlo anecre3ii IIpemenukanis Amnecresis
92,542 2%** 88.7+1,4%**
YCC, yu/xB 108,4+3,3 94,5+0,8*** 79.2+0,8%**
92,4+1,6*** 84,5+],3%%*
93.3+1,5 92,7+1.4
SpO,, % 99,1+1,4 92.9+3.5 88, 7+2 3%
92,2+4,1 91,1£3,1
20,2+3.5 18,1423
Yacrora TUXaHHsA, TUX.pyX/XB 25429 22.1+£2.7 16,8+1,3*
19,545,6 19,3444
38.5+0.1 37.5+£0.6
Temnepatypa tina, °C 38,5+0,4 37.9£0.5 37,1+0,3*
38,3+0,5 36,8+0,4*

Mpumitku: 1. I rpyna/ Il rpyna/ 111 rpyna; 2. 3nayenus p: * — p<0,05; *** — p>0,001, nmopiBHsiHO 10 aHecTe3ii

[ToxiOHoOMO Oyiia 1 peakilisi opraHiaMy co0ak Ha 3aCTOCYBaHHS MEIICOHY 1 mpornodoity, BiporiaHo
3HIKYBaJIacs 4aCcTOTa CEPLEBUX CKOPOUYEHb, TOAI K YacToTa AuXaHH: 1 SpO, 3HIKYBaNIHCS HEBIPO-
T1IHO.

Jlist OGLTBIIOCT]I aHECTETHKIB CYIIPOBOIKYETHCSI MTOPYIISHHSIM TeMIIEpaTypHOI peryJIsIlii opraHis-
MYy, BCTAHOBJICHO BipOTi/IHE 3HIKEHHsI TeMIIEpaTypu Tijia B APYTil Ta TPeTiid rpynax BiAMOBIAHO A0
37,1£0,3 Ta 36,8+0,4 °C. 3a anecre3ii MeIiCOHOM Ta MPOMOQOIOM TeMIepaTypa 3HIKyBaJIach HEBi-
pOTiaHO.

BucnoBku. 1. 3actocyBanns codakam mpemnapary Memicod (TOB "Bposadapma") mormyctume y J10-
3ax, mo BapitoroTh Big 0,01 10 0,05 Mr/kr. OnTumansHOO 103010 npemnapary € 0,04 Mr/kr mMacu Tina.

2. 3acTocyBaHHS MEIICOHY B CXeMi aHecTe3ii cobakaM 3a OlepaTUBHUX BTPYYaHb HA OpPTraHax de-
PEBHOT OPOXKHUHHU JTO3BOJISIE 3MEHIITUTH 3arp0o3y PO3BHTKY I'EMOJMHAMIYHUX PO3JIaJIiB, IO OCOOIUBO
aKTyaJbHO y TBapHH i3 CEpLEBO-CYAMHHOIO HEIOCTATHICTIO, 3HAYHOIO BTPATOIO KPOBI, 32 MIOKOBHUX
CTaHiB.

3. IlepeBaramMu KOMOiHAIIT MEAICOH—TIPOIIO(OJT € BUCOKUH PiBEHb KEPOBAHOCTI aHECTE31i, MOKJIIH-
BiCTh IIBUJIKO 3MiHIOBATH MIMOMHY HapKO3y, TPUBAJIUH Yac MiATPUMYBATH aHECTE3110, MIBUIAKUHA BUXi[
13 HapKo3y, W0 CTBOPIOE MEPCIECKTUBU IS MOAANBIIOTO BIPOBALKEHHS y MpakTHKy. Hemonmikamu
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3raJlaHOTO BHUIY aHECTE3ii € HeOOXiHICTh MMOCTIHHOTO OOFOCHOTO BBEIECHHS JUTSI TIATPUMKH aHeCTe3ii
YH KpaIeJIbHOTO BBEACHHS, 1[0 YCKIAIHIOE JI03YBaHHS Ta KOHTPOJIb.

4. 3acTocyBaHHS KCHJIA3WHY I aHEeCTe3li co0ak CTBOPIOE 3arpo3y Po3IaaiB TeMOIUHAMIKH Y TIa-
II€HTIB, 3HAYHO MPUTHIYYETHCS AISUTHHICTH JUXATHHOI Ta CEPIIEBO-CYIMHHOT CHCTEM, ITI0 YHEMOKITHB-
JIO€ i 3aCTOCYBaHHS MAIli€eHTaM Y KPUTHYHUX CTaHAX, CTAPUM TBapUHAM Ta 32 CEPIIEBO-CYIMHHOI He-
JIOCTaTHOCTI.

CIHUCOK JIITEPATYPU

1. Considerations for general anesthesia / W.W Muir, W.J. Tranquilli, J.C. Thurmon eds. // Lumb and Jones’ veterinary
anesthesia and analgesia. — Ames: Blackwell. — 2007.— P. 17-30.

2. Pybnenko C.B. AHectesionoriune 3abe3neueHHs abqoMiHaIBHUX BTpy4aHb y cobak /C.B. Pybnenko, B.M. Brnaceko,
M.B. Py6nenko // Ber. meguina Yipainu. — 2006. — Ne 9. — C.13-15.

3. Results of the confidential enquiry into perioperative small animal fatalities regarding risk factors for anesthetic-related
death in dogs / D.C. Brodbelt, D.U. Pfeiffer, L.E. Young, et al / J] Am Vet Med Assoc. — 2008. — Vol. 233(7). —
P. 1096-1104.

4. The risk of death: the confidential enquiry into perioperative small animal fatalities / D.C. Brodbelt, K.J. Blissitt,
R.A. Hammond et al // Vet Anaesth Analg. — 2008. — Vol. 35 (5). — P. 365-73.

5. Bergstrom K. Cardiovascular and pulmonary effects of a new sedative/analgesic (medetomidine) as a preanaesthetic
drug in the dog. / K. Bergstrom // Acta Veterinaria Scandanavia. — Ne 29. — 1988. — P. 109-116.

6. Anesthesia and Analgesia in Laboratory Animals / Ed. Kohn, et al. — New York: Academic Press, 2008.

7. Anesthesia and Analgesia in Dogs and Cats and Ferrets. / R.C Harvey et al // Anesthesia and Analgesia in Laboratory.
— San Diego: Academic Press, 2008.— P. 365-384.

8. Pybnenko C.B. KiiniuHa xapakTepucTuka pi3HHX CXeM aHecTtesii y cobak mpu onepatuBHoMy BTpydanHi /C.B. Py6-
nenko // Bicuuk ITonras. nepx. arpap. akan. — [Tonraa, 2007. — Ne3. — C. 57-60.

9. The comparative hypoxaemic effect of four o, adrenoreceptor agonists (xylazine, romifidine, detomidine and me-
detomidine) in sheep. / C.S. Celly, W.N McDonell, S.S. Young, W.D. Black // Journal of Veterinary Pharmacology and
Therapeutics Ne 20. — 1997. — P. 464-471.

10. An introduction to the use of alpha2 adrenergic medications in sedation, analgesia and anesthesia /
C.E. Short (ed.) // Alpha2-agents in animals: sedation, analgesia and anesthesia. — Baltimore: Williams & Wilkins, 1992.— P. 3-20.

REFERENCES

1. Muir WW., Tranquilli W.J., Thurmon J.C., Grimm K.G.( 2007) Considerations for general anesthesia. Lumb and
Jones’ veterinary anesthesia and analgesia 4th ed. — Ames: Blackwell, pp. 17-30.

2. Rublenko S.V., Vlasenko V.M., Rublenko M.V. Anesteziologichne zabezpechennya abdominal'nih vtruchan' u sobak
[Anesthetic support for abdominal interventions in dogs]. Vet. medicina Ukraini [Vet medicine of Ukraine], 2006, no. 9,
pp. 13-15.

3. Brodbelt D.C., Pfeiffer D.U., Young L.E., et al. Results of the confidential enquiry into perioperative small an-
imal fatalities regarding risk factors for anesthetic-related death in dogs. ] Am Vet Med Assoc 2008, no. 233(7), pp.
1096-1104.

4. Brodbelt D.C., Blissitt K.J., Hammond R.A., et al. The risk of death: the confidential enquiry into perioperative small
animal fatalities. Vet Anaesth Analg, 2008, no. 35(5), pp. 365-373.

5. Bergstrom K. Cardiovascular and pulmonary effects of a new sedative/analgesic (medetomidine) as a preanaesthetic
drug in the dog. Acta Veterinaria Scandanavia, 1988, no. 29, pp. 109-116.

6. Ed. Kohn, et al. (2008) Anesthesia and Analgesia in Laboratory Animals. New York, Academic Press, 568 p.

7. Harvey, R.C., et al. (2008) Anesthesia and Analgesia in Dogs and Cats and Ferrets. In Anesthesia and Analgesia in
Laboratory. San Diego, Academic Press, pp. 365-384.

8. Rublenko S.V. (2007) Klinichna harakteristika riznih skhem anestezii u sobak pri operativnomu vtruchanni [Clinical
description of various anesthetic patterns in dogs with surgical intervention]. Visnik Poltav. derzh. agrar. akad. [Journal of the
Poltava State Agrarian Academy]. Poltava, no. 3, pp. 57-60.

9. Celly C.S., McDonell W.N., Young S.S., Black W.D. The comparative hypoxaemic effect of four a2 adrenoreceptor
agonists (xylazine, romifidine, detomidine and medetomidine) in sheep. Journal of Veterinary Pharmacology and Therapeu-
tics, 1997, no. 20, pp. 464-471.

10. Short C.E. (1992) An introduction to the use of alpha2 adrenergic medications in sedation, analgesia and an-
esthesia. Alpha2-agents in animals: sedation, analgesia and anesthesia. Baltimore, Williams & Wilkins, pp. 3-20.

M>bIHCOH B aHECTe3HO0JOTrHYeCKOM ofeclieYeHHH ONePATHBHBIX BMEIIATEIHCTB HA OPIOLIHOI 10J10CTH co0aK

C.B. Py6aenxko, A.B. fIpemuyk, H.B. Py6.1enko, A.®. O6pa:keit

IpencraBnens! cBepennst 00 3P HEKTHBHOCTH UCHONB30BaHUS CXEM aHECTE3HOJIOTHIECKOTro obecrnedeHns y cobak. Ilo-
Ka3aHO Pe3yNbTaThl JOKIMHUYECKOH ampobarmy npernapata Msancon y cobak. KimHMKoO-3KCIepUMEHTansHO 000CHOBAHO
NpUMEHEHHEe CXEM aHEeCTe3WH C HCIIOJIb30BaHHEM Iperapara MpdIHCOH y cOOak IpH ONEepaTHUBHBIX BMENIATEIHCTBAX Ha
opranax OpronrHoi mosnoctu. [IprMeHeHne MdIICOHa B CXeMe aHEeCTe3MH co0akaM IpU ONepaTHBHBIX BMEIIATENILCTBAX Ha
opraHax OpIOIIHOW MOJIOCTH MO3BOJSET YMEHBIIUTh Yrpo3y Pa3BUTHSA FEeMOAMHAMHYECKUX PACCTPOMCTB, YTO OCOOCHHO aK-
TYaJIbHO Y XXMBOTHBIX C CEPAEYHO-COCYANUCTOI HEAOCTATOUHOCTbIO, 3HAYUTEIILHOM MOTEPEH KPOBH, IIPU LIOKOBBIX COCTOSHH-
ax. [IpeuMyIiecTBaMi HapKO3a B COYETAHUH MBJMCOH — NMPONOQOI SBIACTCS BBICOKHII YPOBEHb YIIPABISIEMOCTH aHECTE3HH,

29



Haykosuit Bicauk BerepunapHoi Meantinaw, 1’2017

BO3MOJKHOCTh OBICTPO M3MEHATh INIyOMHY HapKo3a, JUINTENbHOE BpeMsl HMOAJEP)KHBATh AaHECTE3UIO, OBICTPBIN BBIXOJ H3
HapKo3a.
KnroueBble c10Ba: MeeTOMEIMH, MDIUCOH, COOAKH, a0IOMHHAIIBHAS ITATOJIOT U, CXEMBI aHECTE3UH.

Madison in the anesthesia of surgical interventions on the abdominal cavity of dogs

S. Rublenko, A. Yaremchuk, M. Rublenko, A. Obrazhej

In the course of preclinical studies, it was found that "Madison" (LLC "Brovopharma") has a soothing, miorelaksating
effect, moderately pain-relieving; Has a hypothermic effect. Its intravenous use in dogs at recommended doses may be ac-
companied by vomiting claims. For intravenous administration of the drug its action begins in 4-5 minutes and lasts 30-
35 minutes, and for intramuscular — after 8-10 minutes and lasts 40-60 minutes.

The use of the drug "Madison" (LLC "Brovafarma") is acceptable in doses ranging from 0.01 to 0.05 mg / kg. The opti-
mal dose of the drug is 0.04 mg / kg of body weight.

The second stage of our work was to study the drug "Madison" in the schemes of anesthesia, after intramuscular admin-
istration, marked a calming, muscle relaxant effect; Weak hypothermic effect, slight inhibition of respiration, its action began
in 4-5 minutes from the moment of introduction. In the case of xylazine, the clinical picture was similar, pronounced inhibi-
tion of the respiratory function, all patients after the administration of xylazine for 3-5 minutes were registered claims for
vomiting. The action of xylazine began in 5-7 minutes after the injection

The use of selected anesthetic schemes for laparotomy operations in dogs was accompanied by suppression of the central
nervous system, loss of skeletal muscle tone, and varying degrees of analgesia. The onset of anesthesia in all groups was
rapid and averaged 0.5-1 min after the introduction of anesthetic.

The undoubted advantage of anesthetic regimes with the use of propofol is their manageability. Thus, the duration of an-
esthesia in the first and third groups was determined by the time of the anesthetic action and amounted respectively to 7.9 +
1.3 and 7.4 + 0.56 min. While the second duration of anesthesia was 19.5 + 1.3 min. The specified time intervals are usually
not enough to perform surgical interventions, therefore, it is necessary to re-apply blissfully for the abovementioned prepara-
tions in order to maintain the proper level of anesthesia.

An important point in assessing anesthetic regimens is to provide an adequate analgesic effect. None of the used anes-
thetics has a pronounced analgesic effect. However inclusion in the scheme of premedication of neuroleptics of mediason and
xylazine allowed in all groups to bring the analgesic effect to adequate and to obtain a distinct anesthetic effect for abdominal
interventions.

In all anesthetic systems, respiratory depression was found in dogs, the most significant was when using thiophenate. In
the second and third groups, immediately after the administration of the anesthetic, a short-term increase in respiratory rate
followed by short-term apnea and subsequent inhibition was observed. A short-term increase in heart rate is set in the first
and second groups with further inhibition of the heart rate in all groups.

For anesthesia, the mediation and propofol of patients restoration after the termination of administration is fairly rapid,
within 23,26 + 0,4 min, the animals open the eyes, begin to respond to external stimuli, raise their head. With the use of
xylazine and propofol, this time is within 36,5 £+ 1,3 min. The longest awakening of patients continues with the use of thio-
phenate to 58.3 + 6.6 min.

The study of basic vital indicators in animals of all groups shows a probable decrease in the frequency of heart contrac-
tions both during premedication and in anesthetized animals. At the same time, the probable depression of cardiovascular
activity of 79.2 + 0.8 beats / min and respiratory systems was 16.8 + 1.3 dpi / min in animals of the second group where thio-
phenate was used. The aforesaid weakening of cardiac activity and respiration caused a probable decrease in the saturation of
arterial blood with oxygen, in particular, the SpO2 index was significantly lowered to 88.7 + 2.3% compared with the state of
anesthesia.

The use of mediestinal anesthetic regimens was accompanied by a potential decrease in cardiac activity, but the heart
rate was significantly higher than in the use of xylazine. The rest of the studied indicators tended to decrease within the nor-
mal range.The reaction of the dog's body to the use of medison and propofol was similar, and the frequency of heart contrac-
tions was lowered, while the frequency of respiration and SpO2 was not significantly reduced.The action of most anesthetics
is accompanied by a violation of the temperature regulation of the body, a probable reduction in body temperature in the sec-
ond and third groups in accordance with 37,1 + 0,3 and 36,8 + 0,4 ° C. With anesthesia with medison and propofol, the tem-
perature dropped but not likely.

The use of the drug "Madison" (LLC "Brovafarma") is acceptable in doses ranging from 0.01 to 0.05 mg / kg. The opti-
mal dose of the drug is 0.04 mg / kg of body weight.

The use of medisson in the anesthetic scheme for dogs for surgical interventions on the abdominal organs can reduce the
risk of hemodynamic disorders, which is especially relevant in animals with cardiovascular insufficiency, significant loss of
blood, shock conditions.

The benefits of the medison-propofol combination include high levels of anesthetic management, the ability to quickly
change the depth of anesthesia, long-term anesthesia support, and a rapid exit from anesthesia, creating prospects for further
implementation into practice. The disadvantages of this type of anesthesia are the need for constant bolus administration to
support anesthesia or drip administration, which complicates dosage and control.

The use of xylazine for dog anesthesia poses a threat to haemodynamic disorders in patients, the respiratory and cardio-
vascular system is significantly inhibited, which makes it impossible for patients to use in critical conditions, in old animals
and in cardiovascular insufficiency.

Key words: medetomidine, madison, dogs, abdominal pathology, anesthetic patterns.
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3MIHU TEMIIEPATYPHU ITIOBEPXHI PAHOBOT O JIOKA B ITPOLIECI
3ATO€HHS THIMHUX HIKIPHO-M’SI30BUX PAH Y KOHEN

BcranoBiieHo, Mo TeMiiepaTypa MOBEpXHI TiJla KOHEH € HaWBHUIOK Y MUISHIN TOJOBH, JCHIO HIDKYOKO B JUISHIN IIHi.
B ninmsani Tymy6a ii noka3sHUKH Oy HYDKYUMH OUISTHKY ToJIoBH Ta Imui. [ToBepxHeBa TeMmepaTypa Tija KiHIIBOK Maja HH-
K4l IIOKa3HUKH B IMCTAJIbHOMY BiJUIiIi Ta 3pocTana y NpOKCHMAaIbHOMY.

TemmnepaTypa paHOBOTO JIOXKa B IIPOLEC 3arO€HHS THIHHUX IIKIPHO-M’A30BUX PaH Y KOHEH BTOPHHHUM HATAIOM 3a3Ha€
3MiH 3aJIeKHO BiJ 00paHOTO 3ac00y JIiKyBaHHS.

Taxk, 3acrocyBanHs 3aco0y Kcepodiioke crpusiio mBHAKOMY 3aTyXaHHIO O3HaK 3amalieHHs Ta crabimizauii Temmnepa-
TYpH IOIIKOJPKEHOI TIISTHKY, Ha BIAMIHY BiJ KOHTPOJBHOI IpyNH — BUKOPUCTAHHS Ma3i JIEBOMEKOIb BHSBMIIOCS MEHII
e(heKTUBHUM.

KunrodoBi cioBa: pana, panoswuii nponec, Kcepodiokce, JleBomekonb.

IocTaHoBKa MP00GJIeMH, aHATI3 OCTAHHIX JT0CiKeHDb 1 myOaikaniii. 3HauHMA 30UTOK KOHSPC-
TBY Ta KiHHOMY CIIOPTY HAHOCHTH TpaBMaTH3M. HaciiJIkoM OCTaHHBOTO YaCTO SIBISIFOTHCS PBAaHO-
3a0uTi paHH, TOOTO MOITKOJKEHHS IIKIPHUX IIAPiB 3 HETJIMOOKUM 3aXOIUICHHSIM M’SI30BOi TKAHUHU
[1]. Taki panu, 3a BiACYTHOCTI IMIyXOro iX 3aKpHUTTS Hicis XipypriduHoi oOpoOKH, 3arol0I0ThCS BTO-
pUHHUM HaTsTOM [1].

[Ipob6nema 3aroroBaHHs Ta JiKyBaHHA paH Oyiia i 3aJIMIIA€ThCS OHIEI0 3 HAHAKTYABHIIINX Y CY4acHIH
MequiuHi. [locTifiHa 3anikaBiaeHicTs 10 Ii€l TpoOIeMH MOSCHIOETECS THUM, IO YSBJICHHS MPO PaHOBHI
TIPOIIEC CHCTEMATUIHO 3MIHIOETHCS B Mipy PO3BUTKY MEIUIIMHY 1 CYMDKHUX 3 HEFO TUCIIATLTIH.

Po3pobka epekTHBHUX METO/IIB BIUIMBY Ha pelapaTUBHY PEreHEPAIliio 32 paH M’ SKUX TKAaHUH MO-
JINBA HA OCHOBI PO3KPUTTSI TOHKHMX MEXaHI3MiB 3aroloBaHHS, 11O mependavae MpOBEACHHS JOCIi-
JUKEHB SIK Ha CBITIIOONITHIHOMY, TaK 1 YIBTPACTPYKTypPHOMY PiBHSX [3].

[MuTaHHSIM BUBYECHHS 3MiH, 5Ki Iepe0iraloTh B IPOIEC] 3arO€HHS PaH BTOPHHHUM HATATOM, IIPHC-
BAYCHA 3HAYHA KTBKICTh Mpanb. B qocTymHii HaMm JiTepaTypi HABOASTHCS JaHi CTOCOBHO OCIIIKEH-
HS TPaHyJIIHHOT TKAHMHY 32 PI3HOTO Mepediry paHOBOTO MPOLECY.

Tak, oiHI aBTOPH HABOATH JaHI II0J0 KUIBKOCTI Makpodaris, GpiOpo0racTiB Ta CyIuH y rpaHyJIs-
LifHIA TKaHWHI 32 aCeNTHYHMUX PaH IIypiB B eKcIepuMeHTi [4]. [HImuMu aBTOpaMu MpoBeAeH] JoCi-
JDKEHHSI 110710 3MiH (i0pobaacTiB rpaHy sALiiiHOI TKAHWHHU y TPOLECi 3ar0€HHs BOTHEMAJIbHUX paH y
kpomis [3].

[TonepenHiME TOCITIKEHHSIMHA HAMH BCTAHOBJICHA ITOIIapoBa 0ymoBa rPaHyIAIiHOT TKAHWHU i
Yac 3arOI0BaHHS THIMHUX paH y KOHEW BTOPUHHHUM HaTsAToM. JloBeleHO, 10 B MPOLECi 3aro€HHs paH
Ha TOYAaTKOBHX €Talax BUpa)keHa HeWTpo(iabHa 3amajibHa 1H(UIbTpallis TKAaHUH, TOBHOKPOB s, CTa3
dhopmeHnx eneMeHTiB KpoBi. Hamami peecTpyBany 3aTyxaHHS 3amaibHOI peakiii, mepedyaoBy TKaHU-
HU 31 301IbIICHHSAM CIOTYYHOTKAHMHHUX KOMITOHEHTIB Ta ixX mo3piBaHHsM [4]. B Takux paHax Ha Io-
YaTKOBUX CTafisX MMEpPEeBaXaloTh SBHILA TiApartanii (HaOpsk TkaHUH), a Hagaini (dasa merigparamii) —
nporiecu Tpodidepartii, 3’ IBISIOTECS CIONTYIHOTKAHWHHI KOMITOHEHTH ((pibpobimacTi Ta KoIareHoBi
BOJIOKHA) [5].

[lepcneKTHBHUMH 100 MPOTHO3Y Iepediry paHoBOTO MpOLECY y TEJAT € AaHi exorpadiqHoro
KOHTpOITtO [6]. ABTOpaMu HaJlaHa XapaKTEPHUCTUKA 3MiH €XOT€HHOCTI TKaHWH Y MPOIIECi 3aTOEHHS paH
3a pi3HUX METO/MIB JIIKyBaHHS. J{OCTITHUKHN BKa3yIOTh HA MPSMY 3aJICKHICTh OCOOTUBOCTEH €XOTCHHIX
3MiH y TKaHWHaX paHd BiJ ¢a3u mepediry paHoBOTrO NpoLECy Ta METOAY JiKyBaHHA. 3acTOCYBaHHS
Ma3i JIeBocHH CympoBOKYBaOCs IIBUAKUM AMHAMIYHUM 3MEHIICHHSM PO3MIPIB IUISHOK i3 3HUXKE-
HOIO €XOTE€HHICTIO Ta 3MEHIIIEHHAM ILUIOIII PAHOBOTO JC(EKTY.

Boanouac iHpOpMaTUBHEMU € 3MIHM TeMIIEpaTypy Tijla PaHOBOTO JIOXKa B MPOLECi 3aTOEHHS paH
BTOPHUHHHUM HATSTOM, IO i BU3HAYMJIIO HAMIPSIM AOCHTIIPKEHb.

MeTo10 aocjiakeHb OyJI0 BHBYCHHS 3MiH TEMIIEPATypH PaHOBOTO JIOXKA Y IPOIIECi 3arocHHS
THIHHUX IMIKIPHO-M’S30BUX paH y KOHEH, 32 BUKOPUCTAHHS CHHTE30BAHOTO HAMH TEPANEeBTHYHOTO 3a-
co0y Kcepoduoxkc ta ma3i Jleomekois [7].

© Croupkuii O.I'., 2017.
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Marepiai i MeToguka gociaimkedb. Jocmmkenus nposoawin Ha [lepmomy CyMmMchKkoMy Iiie-
MiHHOMY KiHHOMY 3aBoji c. [laTpioriBka Jlebemuncekoro paiiony Cymcbkoi obnacTi Ha 15 KoHsX
YKpaiHChKOi BEPXOBOI Ta OPIIOBCHKOI TTOPI.

Komneii Oymo po3mizieHi Ha 1Bi rpymy — mociinHy (7 TOdiB) 1 KOHTPOJIBHY (8 TOJIiB).

JlikyBaHHS KOHEH MPOBOIUIIN 32 HACTYITHOIO CXEMOIO: JIOCIIITHA TPYIIa — MICHs XipypriyHoi 00po-
OKHM IOPO>KHUHH PaH MpOMHBaIH po3urHoM (yparmiiny (1:5000) ta 3 % mepekncoM BOAHIO Y CIIiB-
BimHomeHHi 1:1, Hagami TpUPa3oBo Ha 2-, 3- Ta 5-y 100y, 3aJI€KHO Bij| MOKa3aHb, HA PaHy HAHOCHJIH
3acib Kcepodiioke (2-4 ).

KonsiM KOHTpONBHOI TpyIy, y nepiry ¢a3zy paHOBOIO MPOLECy, MICs XipypriuHoi 00poOKH mopo-
KHUHH paH MpOoMUBaIH po3urnHoM Qypammiiny (1:5000) Ta 3 % nepekrcom BOIHIO y CITiBBIIHOIIEHH]
1:1, TpupazoBo Ha 2-, 3-, 4- Ta 5-y 7100y Ha paHy HAaHOCHJIA Ma3b JICBOMEKOJIb.

VY nogansiomy, 3a Iepexoy paHOBOTo mporecy y ¢a3y nerigpatauii, (8-10-a mo6a), panu KoHe
B AOCIIZHIN 1 KOHTPOJBHIH Tpynax oOpoOIsIH JiHIMEHTOM Oallb3aMiuHUM 32 BUIIHEBCHKUM.

VY koHeit 000x rpym Ha 2-, 5-, 9-, 14- ta 20-y 100y JiKyBaHHS BUMIPIOBAIM TEMIICPATypPy PaHOBO-
IO JIOKa 3 BUKOPHCTaHHAM J1a3epHoro mudpoBoro tepmomerpa nupomerpa Cason CA380, sikuit 30at1-
HUH iIeHTHU(IKYBaTH TeMIepaTypy B Aiamna3oHi Big -32 mo +380 °C. JlazepHuii BKa3yBad IIiJii 103BO-
JIsSI€ IPOBOJUTH IIBHJIKI BUMIpIOBaHHS 3 ToUHICTIO £1,5 °C.

OcHOBHI pe3yJbTaTH J0CTiI:KeHb. 3 METOI0 KOHTPOJIOBAHHS MMOKAa3HUKIB TEMIIEpaTypH Tija B
JUISHII TOMIKOKEHHS (paHu), MPOBOIWIM BUMIPIOBaHHS ii y 5-M KIIiHIYHO 370poBHX KOHed. JlaHi
010 TEMIIEPATYPH TIOBEPXHIi Tijla TBAPHH Pi3HUX MUITHOK (TOJIOBA, IIHS, TYJIyO, KIiHIIIBKH) IIPEICTaB-
JieHi B Ta0aur 1.

Tabmuns 1 — Pe3yabTaTu TepMoMeTpii MOBepXHeBHX ALISTHOK TijIa KIiHIYHO 310pPOBHX KOHeH

JlinsHKa Tina TBapHHU IMoka3uuk Temneparypu Tina (°C)
T'onosa (n=5) 31,12+0,22
Iust (n=5) 31,0+0,21
Tyny6 (n=5) 30,08+0,15
Kinmieku (n=5) 29,3+0,26
Temnepatypa nosepxHi tina tBapuau Ip0on ( M+m ) 30,37+0,28

Sk BUIHO 3 1aHUX TaOJMIl, MOBEPXHEBA TEMIIEpaTypa Tijla TBAPUH Majla NIEBHI KOJUBAHHS, 3aJie-
KHO Bix ninsgHku. Tak, HAWBUNUM BUSBUBCS MOKAa3HUK y NUISHI ronoBu — 31,124+0,22 °C, ane 3
HEe3HAYHUMHU Horo komuBaHHSA — Big 29,9 °C B mumsHmi Hoca mo 31,6 °C B OUISIHIN KYWHHUX
M’ s131B. Jlemmo Hmkgoto gume Ha 0,12 °C (p<0,1), mOpiBHSAHO 3 TUISHKOIO TOJOBH, OyJia MOBEPX-
HeBa TeMIeparypa B AinsHOi mui. TemnepaTypa Tina moBepxHi Tyinyba B pi3HHX HOro IiISHKax
xoJsmBanacs Big 29,3 mo 30,4 °C, o HuKYe Bij NMOKa3HUKA B AUISHIN rojosu Ha 1,04 °C, B #i-
nsHIl mui — Ha 0,92 °C.

Crin 3a3Ha4uTH, 10 B AUISHII KiHIIBOK MMOBEPXHEBa TeMIepaTypa Tijla Majia HWKYi IOKa3HUKHU B
aucTanbHOMY Bigaimi — 28,5 °C, 3pocTaioun y mpoKcUMaibHii yactuHi 10 30,4 °C.

TakuM YMHOM HaMH BCTAaHOBJICHO, III0 CEPE/IHIN MMOKA3HUK MOBEPXHEBOI TEMIEpATypH Tila y KO-
Hel ctaHoBuB 30,37+0,28 °C.

VY nmopanpuiomMy, 3 METOIO KOHTPOJIIO 32 IMepediroM paHoOBOTO MPOLECY MPOBOIWIN BUMIPIOBaHHS
TeMIIepaTypy paHOBOI IMOBEPXHI i Jac JKyBaHHS. Pe3ynpTaTi BUMIpIOBAaHHS TeMIIEpaTypyu paHOBO-
T'0 JIOXKa B TPOIIEC] 3arO€HHS THIMHUX IIKIPpHO-M’SI30BUX paH y KOHEH BTOPUHHUM HATSATOM IIPEICTaB-
JIeHl B Tabnuiy 2.

Sk BUIHO 3 AaHWX Tabmuui 2, TeMIepaTypa Tila paHOBOI MOBEPXHi HE € CTaJOl0, a 3MIHIOETHCS 3a-
JIEXKHO Bix (pa3u paHOBOTO TPOIIECY.

Tak, micisl BUMIpIOBaHHSI TEMIIEPAaTypH MOBEPXHI paH y KOHEH 000X rpym, 2-a g00a JiKyBaHHS,
pEeECTPYBATN HEBIPOTiIHI BiIXMIJICHHS IIMX MTOKA3HUKIB MK COOOI0, IKi OyJIM 3HAYHO BHIIUMHU Bij TO-
Ka3HUKIB KIHIYHO 310pOBHUX TBapHH (puc. 1).

Y momanbmioMy, TOKa3HAKH TEMIIEPATYPH PaHOBOTO JIOXKa, 3aJIe)KHO Bil 00paHOTo 3aco0y Teparii,
BiJPI3HAIIMCA Y AOCIiAHINA Ta KOHTPOJIBHIH rpymax.
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Tabmuns 2 — Pe3yJibTaTi TepMoOMeTpil paHOBOIO JI0Ka 32 JIIKYBAHHS FHIHHMX IIKIpHO-M’5A30BUX paH y KoHeii (°C)

I'pyna tBapun
Jlo6a mikyBaHHS
nociiaHa (n=7) p< KOHTpOJbHA (n=8)

2-a 34,640,13 H.I. 34,7540,11
0,001 0,001

5-a 32,9640,27 H.I. 33,3640,15

0,001 H.1.

9-a 31,40+0,15 0,001 33,17+0,14
H.1. 0,001

14-a 31,17+0,18 H.JI. 31,18+0,10
0,01 0,001

20-a 30,1+0,18 H.I. 29,95+0,14

Ha 5-y noOy mixyBaHHS y TBapuH AOCHIIAHOI TpynH croctepiranocs BiporizHe (p < 0,001) 3Hu-
JKEHHsI TeMIIEpaTypH Tija paHoBoi oBepxHi Ha 4,8 %, sika B 1,08 pasu (p < 0,001) nepeBuiryBana mo-
Ka3HUK IHTAaKTHUX TBapHH (puc. 2).

Puc. 1. Iloka3zHUK TeMnepaTypH PaHOBOIO JIOXKA Puc. 2. Iloka3HUK TeMIepaTypH PaHOBOIO JIOKA
Ha 2-y 100y JikyBaHHS (IOCTiJHA Tpyma). Ha 5-y 100y JikyBaHHS (JOCIIiTHA TpyTIa).

[ToBHE OUMINEHHS PAHOBUX MMOBEPXOHB BiJl HEKPOTU30BAHUX TKAHWH CYIPOBOKYBAJIOCS 3aTy-
XaHHSIM 3aMMalibHOTO MPOIECY, MO CIPHUSIO MOJAIBIIOMY 3HHKEHHIO TEMIIEpaTypy 30HU MOIIKO-
JUKEHHS.

Taxk, Ha 9-y 100y JIIKyBaHHS TeMIIEpaTypa PaHOBOI IOBEPXHI 3HMXKYBajiacs BIPOTiIHO, TAKOXK Ha
4,8 % (p<0,001) mopiBHs10 3 5-10 H060F0. CIIijT 3a3HAYNTH, 11O Ie¥ MOKAa3HUK HEBIPOTiTHO BiAPi3HIBCS
BiJl CEpEHBOTO TIOKAa3HHUKA MOBEPXHEBOI TEMIIEPATyPH IHTAKTHUX TBApPHH.

14-a moOa mikyBaHHS CYNpPOBOJKYBajacs MOAAIBIIAM HEBIPOTIIHUM 3HUKCHHSM TEMIEPaTypH
PaHOBOI'O JIOXKa, IOPIBHSAHO 3 IMOMNEPEAHBOIO 0000, IO BIPOTIIHO HMIKYE MOKAa3HHMKIB JIPYyroi Ta
IT’ATO1 TOOM, 1 HE3HAYHO MEPEBUIIYE MOKA3HUK KIIIHIYHO 3JI0POBUX TBAPHH.

3aroroBaHHs paH y KOHel gociigHoi rpynu, 20-a noba JikyBaHHS, CIPHUsUIo cTabinizauii Temmnepa-
TYpH MOIIKOHKEHOT TUISHKH, 1 ii MOKa3HUK HEBIPOTiIHO 3HMUXKYBaBCS MOPIBHSIHO 3 14-10 100010 Ha
3,5 % (p<0,1), mo ra 0,27 °C HIXK4Ye HIXK Y IHTAKTHUX TBapHH.

TakuM YMHOM, 3aCTOCYBaHHS B Iepily (azy paHOBOTrO mpolecy 3aco0y copOuiifHOi Tepamii cipu-
SJI0 TIBUJIIIOMY 3aTYXaHHIO O3HAK 3alalieHHs, PO 1[0 CBIIYMTH MOKA3HUK TeMIIepaTypy PaHOBOI MO-
BEPXHi, SIK OJIMH i3 CHMIITOMIB IIi€i peaKitii.
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B KOHTpONBHIN Tpymi MpoIec 3aro€HHs paH MPOXOIUB TIOBUIBHIIIE, a TOMY 3allalbHAN TPOIEC
TpHUBaB JIOBIIE, i TEMIIEpPAaTypa PaHOBOI MMOBEPXHI yTpUMyBajacs IiABHUIICHOIO, TOPIBHSIHO 3 1HTAaKT-
HUMH TBapUHAMH, TPUBANIIINII 9ac.

Tak, Ha 5-y 100y JiKyBaHHS, TeMIEpaTypa PaHOBOI'O JIOXa, 32 HEBIPOTIAHOI Pi3HMIII 3 ITOKA3HHU-
KoM pochinnoi rpymu (p<0,1), 3a3HaBana BiporigHoro 3HmwkeHHA Ha 4,0 % (p<<0,001) mopiBHSIHO 3 MO-
NEPEAHBOI0 1000I0.

Ha 9-y nmoOy nikyBaHHs, TeMmIrepaTypa MOBEPXHI paH TBapuH KOHTpoJibHOI rpymu B 1,01 pasu
(p<0,001) mepeBurIyBama MOKa3HUK JOCIITHOI TPYIIH, 1 3a3HaBaIa HEBIPOTiTHOTO 3HMKCHHS ITOPIBHS-
HO 3 5-10 mo6oto smmie Ha 0,57 % (p<0,1).

TakuM 9MHOM, TIOPIBHSHO 3 JOCIIIAHOIO TPYIIOI0 TBAPUH, SIKUM B Iepury ¢a3y paHOBOTO MPOLECY
3acTOCOBYBaM copOIiianii 3acid Kcepoditoke, y KOHTponbHIN Tpymi BUKOpUCTaHHS Ma3i JleBoMe-
KOJIb BUSIBIJIOCS MEHII €()EKTHBHUM, IO 1 MPOSBISIIOCS B MOBUIBHIMIOMY Nepebisi mepioi ¢asu pa-
HOBOTO TPOIIECY Ta MOAAIBLINX MPOLECIB IPaHYTIOBaHHS, eMiTeNi3alii Ta pyOIroBaHHS.

14-a no6a JiKyBaHHS CYIIPOBOKYBAIACS BIPOTLTHIM 3HIDKCHHSIM TEMIICPAaTypH PaHOBOI IIOBEPXHI
Ha 6,0 % (p<0,001), i mume Ha 0,01 °C Oyna BUIIO0 HiXK B JOCII/IHIN TPYII.

Enitenizanis Ta pyOIfoBaHHSI paHOBOT OBEPXHi B TBAPUH KOHTPOJILHOI TPYITH MOB’sI3aHO 13 cTa0i-
JI3AITEI0 TEMIIEPATYPH PAHOBOTO JIOXKA.

Tak, Ha 20-y 100y JNiKyBaHHS, ii TOKa3HUK OYB JCIIO 3HIKCHHM IOPIBHSIHO 3 iIHTAKTHUMH TBapH-
Ham#, 1 OyB BipoOTigHO HIKYUM piBHS 14-1 100H.

Takum 9rHOM, 3aCTOCYBaHHS B IepIry a3y paHOBOTO Ipoliecy 3aco0y copOmiitHoi Tepamii Kce-
POGIIOKC T03BOIISIIO MPUCKOPUTH MPOIEC OYHIIECHHS PaH.

Leit nepioa, 3a nanumu Kysina M.I. ta Koctiouenok b.M. (1990) € niOu nepexignum Bix ¢aszu 3a-
naJieHHs 10 (a3 pereHeparii; 3aBepIIyeThCsl OUMIIECHHS paHH; TPaHYJIALil, TOCTYIIOBO PO3POCTaIO-
YHUCH, 3aMTOBHIOIOTH BCIO MTOPOKHUHY paHH [§].

OTxe, cTabimizamis TeMIepaTypy paHOBOTO JI0XKa TBAPUH AOCHIIAHOI Ta KOHTPOJIBHOI IPyIl y Pi3Hi
TEPMiHU € 3pO3yMLIHM, aJKe B MEpIii Ipymi copOuiitHuii 3acid MPUCKOPIOBAB MPOIEC 3aTyXaHHA 3a-
TaJICHHS, a B IPYTil BiH TPUBAB JCIIO JOBIIUN TEPMiH Hacy.

Cria 3a3HauMTH, IO I Yac PyOILFOBaHHS paHOBOIO Je(eKTy TeMiieparypa Horo moBepxHi Oyia
HIDKYOIO BiJl CEPEAHBOrO TOKA3HUKA iIHTAKTHUX TBApPHH 32 PaXyHOK BiJCYTHOCTI IIEPCTHOTO HOKPHUBY
Ta OlIbIIOT TEeTJIOBiAAYI.

BucnoBku. TakuM 9iHOM, B TIPOIIEC] 3arOEHHS THIMHUX MIKIPHO-M S30BUX PaH Y KOHEH TeMIiepa-
Typa paHOBOi MOBEPXHI 3MIHIOETHCA 3AJIEKHO Bil (a3u paHOBOTO IPOLIECY.

V pasi 3acTocyBaHHs 3aco0y copOmiitHoi Teparmii Kcepodnoke ckopouyeTbes nepia $aza paHoBoO-
TO TMPOIIECY, IPUCKOPIOETHCS 3aTyXaHHS 3allajieHHs, 1 K Pe3yNIbTaT, MBUAIIC CTA0LTI3yEThCS TEMITe-
paTypa HOIIKOKEHOT JUISTHKH.
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H3menenust TeMnepaTypbl MOBEePXHOCTH PAHEBOIO JIOXKA B NpoIecce 3aKUBJIEHHS THOWHBIX KOKHO-MbIIIEYHBIX
paH B Jomajei

A.T. Crouxuii

YcraHOBIIEHO, YTO TEMIIEpaTypa MOBEPXHOCTH TeJNa JIOMIAJel SBISETCS CaMOM BBICOKOH B 00JIACTH T'OJIOBEI, HECKOJIBKO
HIDKe B o0nactH 1men. B oGnactu TynoBuina ee mokaszaTeny ObUIM HIKe 00JacTH TonoBsl U ieu. IloBepxHOCTHAs TeMnepa-
Typa Tena KOHEYHOCTEl nMena HU3KHUe M0Ka3aTeI! B JUCTaTbHOM OTAENE U POCia B IPOKCHUMAIIBHOM.

TemnepaTypa paHeBOTo JI0XkKa B MpoOLECcCe 3aKUBICHHS FTHOMHBIX KOKHO-MBIIIEYHBIX PaH y JIOMAAe BTOPHIHBIM HATSI-
KEHHEM U3MEHSIETCS C 3aBUCUMOCTH OT BBIOPAHHOTO CPECTBA JICUCHHS.

Tak, npumenenue cpencrea Kecepodiaoke cnocodbcTBoBano GBICTpOMy 3aTyXaHHIO IPU3HAKOB BOCHAJIECHHS U CTaOMIIN3a-
Y TEMIEPaTyphl MOBPEXCHHOTO YJacTKa, B OTIMYHE OT KOHTPOIBHOH IPYIIIEl — UCIIOIb30BaHNe Ma3H JIEeBOMEKONIb OKa-
3a110ch MeHee (P PEeKTUBHBIM.

KunroueBsble cioBa: pansl, paHeBoil nporecc, Keepodioke, Jlesomexons.

Temperature changes of the wound center surface during healing purulent skin — muscle wounds of horses

O. Stotskyi

Temperature of a body surface of animals of different parts (head, neck, torso, limbs), has some differences.

The highest figure was in the head, with a little fluctuations, in the area of the nose and bovine muscles. Somewhat
lower surface temperature was in the neck. The body temperature of the body surface was lower than the rate in the area
of head and neck. In the area of limb superficial body temperature had lower rates of distal department, increasing in the
proximal part.

For monitoring the progress of wound healing we held temperature measuring of wound surface during treatment. Estab-
lished that the body temperature of the wound surface is not constant, but varies depending on the phase of wound healing.

So, after measuring the surface temperature of wounds in horses of both groups -a day 2 of treatment registered false re-
jection of these indicators together, but were significantly higher than that clinically healthy animals.

Subsequently, the temperatures of the wound depending on the chosen means of therapy differed in the experimental and
control groups.

On the fifth day of treatment the animals of experimental group decreased body temperature of the wound surface,
which exceeded the rate of intact animals.

Complete cleaning of dead wound surfaces and tissue accompanied by attenuation of inflammation and consequently
further reducing the temperature zones and damage.

So, on the ninth day of treatment the wound surface temperature decreased compared to the 5 — th day. 14th day of
treatment was accompanied by a further decrease in temperature improbable wound bed over the previous day, being signifi-
cantly lower rates of the second and fifth days.

Wound healing in horses experimental group, the 20-th day of treatment, the stabilization of the temperature of the dam-
aged area, and it is improbable figure reduced compared to the 14-th, being lower than in intact animals.

In control group healing process took place slowly, and therefore the inflammatory process lasted longer and the temper-
ature of the wound surface maintained high compared to intact animals longer time.

Thus, in the fifth day of treatment, the temperature of the wound bed, the difference of index research group has been in
decline compared with the previous day.

On the ninth day of treatment, the surface temperature of wounds of animals in the control group exceeded the rate of the
experimental group and experienced a slight decrease from -th day.

Thus, compared with the experimental group of animals in the control group, treatment was less effective, as manifested
in slower motion of the first phase of wound healing process and further granulation, epithelialization and scarring.

14th day of treatment was accompanied by a probable decrease in temperature of the wound surface, being slightly high-
er than the experimental group.

Epithelialization and wound scarring the surface in the control group animals have shaped stabilizing the high tempera-
ture of the wound bed.

So, on the 20th day of treatment its figure was slightly reduced compared to intact animals and significantly below the
level of 14 — th day.

Thus, the use in the first phase of wound healing agent sorption therapy "Kserofloks" allowed to accelerate the process
of cleaning the wounds and promote wound Stability its bed temperature experimental group of animals.

Key words: horses, wounds, thermometry, wound process.

Haoitiwna 11.09.2017 p.
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BOJIE3HU 3APA3HOM YTHOJIOTUHA KAK IPUYNHA
PA3BUTHSA OITYXOJIEA

IpuBeneHs! gaHHBIE O psfE MAPa3UTHIECKUX OPTaHM3MOB H Iapa3HTapHBIX OOJIe3HEH, CIOCOOHBIX BHI3BIBATH Pa3BHTHE
3JI0KaueCTBEHHBIX 00pa30BaHMil. DTH Mapa3uTapHbIE OPraHM3MBI BKIIIOUAIOT TeIbBMUHTOB, IIPOCTEHIINX, PS BUPYCOB H MHK-
poopranu3moB. [oka3zaHbI HCCIEOBAHNS MHOTUX YYEHBIX, JOKa3bIBAIOIINE BO3MOKHOCTh PAa3BUTHUS OHKOJIOTHUYECKHX 00Ie-
3HEH NIPH Mapa3sUTHPOBAHHUU Psifia OPTAaHU3MOB MO0 Ha (hOoHE mapasHTapHEIX Oone3Hed. OOBICHAECTCS MaTOreHe3 Pa3BUTHUS
JTaHHBIX IATOJIOTHH B PsAJie CIIydaeB, B 3aBUCHMOCTHU OT BHJa ITapa3suTapHbIX OPraHH3MOB, OT CTaJUH, (OPMBI U TeUeHHUS 00-
JIE3HU JTHO0 MAaTONIOTHYECKOTO TPOIIECCa, OT MOJIOBO3PACTHBIX 0COOEHHOCTEH. YKa3pIBaeTCsA reorpapuueckoe pacupocTpaHe-
HHE HanOoJlee ONACHBIX C TOYKU 3PEHUSI OHKOTEHHOCTH Mapa3uToB.

KnroueBble ciioBa: mapasutsl, Mapa3suTapHble OOJIE3HH, OHKOTE€HHOCTb, 3JI0KAaYECTBEHHbIE 00Pa30BaHMs, T€IbMUHTEL,
MpOoCTEMIINE, BUPYCHI.

IlocTaHoBKA MPO00JIeMBbI, AHAJN3 MOCJIETHUX HCCIeToBaHui U mydaukamuii. Ha cerogas cos-
pEeMeHHasI METUITHA, HayKa, TeXHOJIOTMUSCKUH MPOIECC pa3BUBAIOTCS TOBOJIHHO HHTECHCHBHO. Pa3pa-
0aTBIBAIOTCSl BCE HOBBIC MHHOBAIIMOHHEIE IMOIXOBI K TUATHOCTHKE 3a00JIeBaHUH, 10 HOBOMY ITOIXO-
IIAT K BOIIpOCaM JICUCHHS TIPHU psizie 3a00iieBaHuii u ero KOHTpoJst. OgHaKo, HECMOTpsI HA HWHTEHCHB-
HOE Pa3BUTHE MCIUIMHBI M HAYKH, OTACIbHBIC OOJIC3HH, K COXKAJICHUIO, TOXKE aKTUBHO Pa3BUBAIOTCH,
TIOSIBIISTIOTCST HOBBIE (hOpMBI 3a00JICBaHUM, Pa3BHBACTCS yYCTOWYMBOCTH K TPAAUIIMOHHBIM METOIaM
JICYCHUS, PE3UCTEHTHOCTh K Psiy mpemapaToB U T. 1. OaHON U3 Hanbojee pacrpoCTpaHEHHBIX MATO-
JIOTUH Ha CErOAHS SBJISAIOTCS OHKOJIOrHueckue 0oje3Hu. ClienyeT OTMETHTD, YTO €CIH PaHee OHKOJIO-
rHYECKHe 0OJIC3HU CUMTAIMCh OOJIC3HAMU MOKUJIBIX M CTAPBIX JIFOJICH, TO CEroHs 3TU OOJIE3HU Peru-
CTPUPYIOTCS ¥ BCEX BO3PACTHBIX TPy HaceleHus. [IpuuuHbI, BEI3BIBAIOIINE PA3BUTHE OMYXOJH, JI0-
BOJIBHO Pa3HO00pa3Hbl. ITO M T€HETHKA, U SKOJIOIMYecKue (haKTOPhl, © BUPYCHAs IIPUPOJIA, U TEOPHUS
KaHIICPOTCHOB U DSl UHBIX PakTopoB. CleayeT OTMETHTh, YTO B TOCJCIHEE BpeMs HauboJee 4acTo
PAI TeOpUid OOBETUHSAIOTCS B OJIHY, M PSIT PUYINH, BBI3BIBAIOIITNX OHKOJIOTHICCKUE OOJIC3HH, SBIIIOT-
Cs CIICACTBUEM JPYT ApyTa. B coBpemMeHHOM muTepaType Hanbojee 4acTo MPHUBOIATCS MTAHHBIC O TOM,
YTO OHKOJIOTHYECKHE OOJIC3HH Pa3BUBAIOTCSA Ha (poHE rmepeboaeBaHnss HHPCEKIIMOHHBIME M TIapa3uTap-
HeIMU Oone3usmu. Tak, B Tabmuie oryera BO3 panee ObIIIO YIIOMSHYTO 6 BHUIOB OITyXOJIEH, BHI3BAH-
HBIX MH(PEKIIHOHHON IPHUNHOM. 3a MHHYBIINE JECATUICTHS 3TOT CIIMCOK CYIIICCTBEHHO PACIIUPHIIC.
B monorpadun akagemukoB B.I1. Cepruea u H.H. ®unarosa "UHdpekupronnsie 00ae3HN Ha pyOeke
BekoB. Oco3HaHne Omojornueckoii yrpo3el”, eme B 2006 T. OblIa IIpUBEICHA CBOS TaOIHMIA ITOJ Ha-
3BaHUeM " XpOHUYECKAs MATOJOTHSI HH(PEKIMOHHOW MPUPOILI", B KOTOPOH TOBOPHIOCH YXKE O HeMa-
oM (okojo 20) BHUAaX paka, JjIsl KOTOPBIX M3BECTHHI MH(MOEKIMOHHBIC BO30YIUTEIIH U BO3OYIUTEIIH,
OTHOCSIIUECS K Mapa3uTapHbIM areHTaM. B m3noskeHre n3 taonunpl CeprueBa IPUBOAITCS TPUMEPHI
psa ONMyXOJIeH M MX HPHYHH: aHeMHs (KOTopas MOXKET OBITh CICACTBHEM JICHKEMHUH), BBI3BIBacMast
renpmuHTaMu Ancylostomatidae u Diphyllobothriidae; remarornemmonspaas KapiuuHoMma (BUPYCHI Te-
natuta B u C); pak melku MaTKH, pak Biarajidiia, pak MOYEBOTO IMy3bIps (BHPYCHI MAMIOMBI YejI0-
Beka Tuma 16, 18, 31 u 45); kapruaoMa MoueBoro my3sipst (Schistosoma haemoto-bium); kapuuHOMa
Toncror kumiku (Schistosoma japonisum, Schistosoma mansoni); umdoma bepkurra (Bupyc DncreiiHa-
Bappa); omyxosemnomo0Has MaToJIOTHs CIUHHOTO Mo3ra (TeIbMUHTHI — TPUXHHEILIBI M TeTepoduupl); T-
KkjeroyHas juMboMa (muMboTrpornHbie BUpychl yenoBeka — HTLV-1 u HTLV-2); xonaHruokaprmaoMa
(rememunTEI — Opistorchis viverrini, Opistorchis felineus) u t.1. [5, 7, 8].

Marepuaa 1 MeTOIUKA, LeIb HcciaenoBanuid. [lapasurapHeie 3a00/1eBaHus, U, B YaCTHOCTH, T'€JIb-
MHWHTO3BI, IMCIOT ITUPOKOE PACIIPOCTPAHEHHE KaK CPEIN )KUBOTHBIX, TaK U CPEAH HaceleHus. VX HeraTu-
BHOE BIIMSIHUEC HAa OPraHU3M KaK CHEIU(PHISCKOrO, TAK U HECHCIM(DUICSCKOTO XO3SMHA M3YYacTCs YKe
JUTUTEITLHOE BPEMsI PSIOM YYEHBIX U UCCIICAOBATEIICH, OJTHAKO U TI0 Cel JICHb OTKPHIBAIOTCS BCE HOBBIC U
HOBBIE TaHHBIE 00 0COOEHHOCTSIX TTATOT€HHOTO BO3MEHCTBUS TEX MM MHBIX MApa3sUTHUECKIX OPTaHN3MOB
Ha OpPraHU3M YeJIOBEeKa U )KMBOTHBIX. MEIUIIMHCKOE 3HaYCHHE UMEIOT Oosiee 270 BUIIOB TeIbMUHTOB, OT-

© Cy660Tuna MLA., 2017.
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HOCSIIUXCS K TpeM Kitaccam: Nematoda (kpyriisie uepBu), Cestoda (jienTounble uepsH), Trematoda (coca-
neikn). B benapycu stronorndeckasi CTpyKTypa TEIbMHUHTO30B TpE/ICTaBIeHa mouty 20-10 HO30JIOTH-
yeckumu Gopmamu 3aboneBanuii [1, 2, 3, 4, 5]. [To pacnpocTpaHEHHOCTH CPEaH JIFOACH T'eJIbMUHTO3bI
YCTYHAIOT JIUIIb TPUIITY U OCTPBIM PECIIUPATOPHBIM 3a00iieBaHusIM. ClielyeT TakKe YIUThIBATh, YTO BCE
TeJIbMUHTO3HBIC 3a00JICBaHIS HAOOJIee YacTO MPOTEKAIOT XPOHUYECKH, 110 TPOIOJKUTEIBFHOCTH BO MHO-
T'0 pa3 MPEBHIMIAIOT JTUTEIFHOCTh 3a00JICBaHUS IPYTHMMU MH(OEKIMOHHBIMU Oojie3HsaMu. Cpeiy TelbMUH-
TO30B HaUOOIbIIIEeE PACTIPOCTPAHEHVE TIONYIHIIN acKapuI03, Tpuxoredarnes u s3HTepobdro3. ExxeromHo pe-
THCTPUPYIOTCS BCIIBIIIKHA TPUXHHEIIE3a, a TAKXKE BBISBILIIOTCS JIMIIA, TIOPAKEHHBIE TOKCOKAPO30M, OITHC-
TOPX030M, AU(MUILIO00TPUO30M, SIXUHOKOKKO30M U JPYTUMH TelIbMUHTO3aMU [5]. TsbkecTh TpOsBIICHUS
TOTO WJTM MHOTO T€IbMUHTO3a B KaXKIOM KOHKPETHOM CITydae 3aBHCHUT OT CJIO’KHOTO B3aHMOJICHCTBHS Me-
KTy OPraHM3MOM dYeJloBeKa W mapasutoM. OHa 00yCIIOBIIeHa BUPYJICHTHOCTBIO TMapa3nTa, TeHO- U (PeHO-
TUIIOM XO3SIMHA W TIapa3WTa, BIMSHUEM MHOTOYHUCICHHBIX (DAaKTOPOB OKpYXKAIOIIEH Cpeibl. 3HAUYCHHE
MMEIOT YMCII0 0cOOCH Mapas3wrta, MPOHUKIIUX B OPTaHW3M W OCEBIIUX B HEM, €r0 BO3PACTHAs CTaaus, a
Taxke 0COOEHHOCTH WX JIOKAJIM3AIMHY B TeJIe XO35HMHA.

OcHoBHBIE pe3yabTaThl HccaeaoBaHus. [IpsMoe Bo3eHCTBIE TEIbMUHTOB Ha OPTaHU3M XO-
35ilMHA MOXET TPOSBISITHCS MECTHBIMUA U OOIMMH MATONOTHYSCKUMU peaknusMu. Takoe JeleHne
SIBJISIETCSA YCIOBHBIM U BBIPQ)KEHHOCTH MATOJOTHYECKHUX MPOIECCOB B KAKIOM KOHKPETHOM CITydae
cJemyeT OIlEHMBATh WHAWBHUIYAIbHO. XPOHMYECKOE MEXaHHMUECKOE pa3/pakeHHWe B COUYETAHUU C
AJUIEPTUYSCKUMH PEaKIUIMU MPU TETbMUHTO3aX IIPUBOIST B PSJIC CIIy4aeB K MPOHQepanuu Kie-
TOK XO3fMHA — Pa3pacTaHUIO COCAMHUTENHHON TKaHW, M3MEHEHHWIO THIA SMHUTENHS CIU3UCTBIX
000J104eK, 00pa30BaHMIO ITUCT U KAICyJl BOKPYT Mapasuta. B 1aHHOM cllydae Kak MpuMep MOXKHO
MPUBECTH, YTO YaCTHIM HUCXOJIOM DXMHOKOKKO3a SBISCTCS BO3HUKHOBEHUE KapIMHOM. XPOHUYEC-
KO€ TeUeHHE KPUIITOCIOPHIN03a, TOKCOTIa3M03a U IIMCTO30M03a HEPEAKO MPUBOJUT K PA3BUTHIO
paka KpoBH, IeUeHH, KumedHuka. B pabore yuenbix Mumum u CHIA moka3zaHo BIWUSHUE TIPO-
CTEHITUX HA CUCTEMY KPOBH, U Ha pa3BUTHE PsAa MATOJOTUH, U, HEIOCPEACTBEHHO OHKOJIOTUYEC-
kux mnarojoruil. K »sToll rpynme mapasMTHYECKUX MPOCTEHIINX, 00JIaNalolluX OHKOTCHHBIMH
CBOWCTBaMH, WHIWWCKHE M aMEPUKAHCKHE YYEHBIE OTHOCSAT TOKCOIUIa3M W KPHUITOCIOPHIHMA.
B pabote kuTaiickuX yIEHBIX HHCTUTYTA MMAPa3UTOJIOTUN NPOBUHINH [[)XuanHmry, ropoa Ycu ycra-
HOBJICHO, YTO MPU IHCTOCOMO3€ PAa3BUBACTCS PaK MEUEHU. YUCHBIC HHCTUTYTA MHOTO BHUMAaHHUS
YAEISAI0T AAaHHOMY BOIPOCY, MPOBOISAT NETAIbHBIE FCCIEIOBAHUS COBMECTHO C KPYHMHEHIINMHU
OHKOJIOTHYECKUMU HHCTUTYyTaMu Kutas.

B mocnenaHue TOABI HAYAIIM TMOSBIATHCS CBEJCHUS O BIUSHUY Ps/ia MApa3UTUICCKUX OPraHU3MOB
Ha COCTOSTHHE TeHOMa XO03sMHa. PSII0M yUeHBIX U UccliefoBaTeNel ObLUTH POBEACHBI UCCIICAOBAaHUS U
JI0Ka3aHO IIMUTOTIATOTEHHOE M T€HOMATOr€HHOE AEWCTBUE psfa sHIomapa3uToB. Kak ObUI0 yIOMSHYTO
paHee, HauboJIee pacTPOCTPAHCHHBIMU ITAPa3UTAPHLIMU 3200JIEBAaHUSAMH KaK y YeJIOBEKa, TaK U )KUBO-
THBIX, SIBIISTIOTCS HEMATOJI03bI, CPEIU KOTOPBIX JTUIAUPYIOIICE TOJ0KEHUE 3aHUMAIOT aCKapU03bl, TO-
KCOKapo3, TOKCaCKapho3, SJHTEPOOHO3, TPUXUHENIE3. 31eCh CIeAYeT OTMETUTh, YTO Mapa3HuThl, BBI3BI-
BAaIOIME BHIIMICTIEPEUNCIICHHBIE 3a00JIeBaHus, BUAOCTEIIM(PHYHBI, OAHAKO JTUYMHOYHBIC CTAIUH DPsJia
M3 HUX CIIOCOOHBI JTUTEIHLHOS BPeMs HaXOIUTHCS B OPTaHU3ME HECIICIIU(UIHOTO XO35IMHA, U OKa3bI-
BaTh TaM JIOBOJBHO CHIILHOE MATOTCHHOE BIMSHUE (CHHApPOM «visceral larve migrans” mpu TOKcoka-
po3e, ajiepruveckoe AEeHCTBUE JTUYMHOK TpuxwHe ). OJHako W B3pOCible Mapa3uThl, HAXOAACh B
OpraHm3Me JU(PUHUTUBHOTO XO3SWHA, OKA3hIBAIOT CHWJIBHOEC MATOTCHHOE JCHCTBHE HA €r0 OpraHH3M
(ayrepruueckoe, TOKCHYECKOe, HUMMYHOZICTIPECCUBHOE U JIP.).

HemocpeacTBeHHO M3ydeHNEM BIUSHUA Psijia TAPa3UTHUYECKUX OPTaHU3MOB Ha T€HOM XO3SHHA
3aHUMAJINCh W 3aHUMAIOTCS M0 CETOJIHAIIHUN JIeHh KaK OT€UECTBEHHBIe, TaK U 3apyOeKHbIe UcC-
nenosatenu [7, 8]. HemomepHslil Bkiax B penieHne gaHHoro Bompoca BHec O.-SH JleoHoBuu be-
KHUII ¥ €T0 paboTy ycmemHo npoaospkmn bekum Bramucmas SIHOBHY co cBOMMH ydieHHKamu. Ha-
IIUMH YYEHBIMHU OBbLIO JI0Ka3aHO BIMSHUE psijia Mapa3uToB, Takux Kak Toxocara canis, Trichinella
spiralis, Ascaris suum, Hymenolepis nana, Ascaris lumbricoides, Ha ©3MeHeHHE reHOMa XO35MHA.
Bvi1o ycTaHOBIICHO, YTO MOJT BO3JACHCTBUEM KaK caMOTro MapasuTa, TaK W MPOJYKTOB €T0 KU3HE-
JeSTEPHOCTH B JIMM(OIUTAX KPOBH X0O35IMHA MPOUCXOJUT POCT OHOILCTIOYCUHBIX Pa3phIBOB, IIIe-
JIOYHO-TA0WIBHBIX calToB suepHOd Mosekynbl JIHK m umcna amonTumyeckux kieTok. JImumHKM
TOKCOKap BO BPEMsI MHBa3UH CITIOCOOHBI BBI3BIBATH POCT YUCJIA COMATHYSCKUX KIIETOK C MUKPOS/I-
paMH, WHAYIHPOBATH YBEIMYEHHE YPOBHEW MHUKPOSIAPOCOAEPKAIIUX CIIEPMATOTOHHEB, CIepMa-
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TOIUTOB M CIIEPMATH/ B CEMEHHUKAX JKCIEPUMCEHTAIbHBIX )KHUBOTHBIX, 8 TAKXKE CIIOCOOCTBOBATH
CHIKEHHIO aKTUBHOCTH criepMaroreHesa. [Ipu nposeneHnn onslToB Hcnoab3oBancs meron JJHK-
KaMeT, yueT noBpexaeHuid moiekynsl JJHK npoBoaguics mo «MOMEHTY XBOCTa». bblIIO OKa3zaHO
MyTareHHOe BO3JEeHCTBUE Ha HACJIEICTBEHHBIN ammapaT COMAaTHYECKUX KJIETOK XO35SHWHA, KOTOpPOe
BBIPAXKAJIOCHh B YBEIUUYCHUH KOJIMYECTBA AHCYIUIOMAHBIX KJIETOK, & TAKXKE KJIETOK C XPOMOCOMHBI-
Mu abeppanusmu [1, 2, 3, 4].

[lIncTocomM03 — HE UMEET IMHUPOKOTO pacHpocTpanus B Pecrybnmke bemapycs, omHako cirydan 3a-
00JIeBaHUS IITUCTOCOMO30M PETHCTPUPYIOTCS €keromHo. OcoOeHHO pacpoCTpaHEeHO JaHHOE 3a0oire-
BaHHUE B FOKHBIX oOnacTsax PecnyOnuku. Emé oqun mpencTaBUTenh TPeMaTo — OMUCTOPXUC — 3aHU-
MaeT MepBOe MECTO CPEAH Mapa3uTOB, BHI3BIBAIOIINX 3JI0KAYECTBEHHBIE 00pa3oBaHusI. MexIyHapoI-
HO€ areHCTBO IO U3YYEHHIO paKa OTHecIo ero K 1 rpynme kaHneporeHoB. OMUCTOPX03 JOBOIBHO IIH-
POKO pacmpocTpaHEeH B psAe CTpaH, OCOOCHHO C Pa3BUTHIM PBHIOOBOJICTBOM, H B CTpaHax, A€ JIIOAH
yHoTpeOISIOT B IUIY PEYHYIO PBIOY. DTO U psin ahprKaHCKUX CTpaH, a3MaTCKUX CTpaH, Poccuiickas
Oepnepanusa. B Peciyonmke bemapych onmucTOpX03 JTOBOJBHO YacTO PETHCTPUPYETCS CPEIH JOMAIl-
HUX JKUBOTHBIX, 4 TaKK€ W CPEIU HACEJCHHS FOKHBIX paiioHOB PecryOnmku, 0COOCHHO >KHBYIIHX
BOJIN3M peK M MHTCHCUBHO 3aHUMAIOIIMXCS PIOHOH JIoBTEH [ 5, 6].

BbiBoabI. MHOTOYHCIIEHHBIE UCCIIEIOBAHHS YYCHBIX MO3BOJWINA BBLICTUTH PSAJ Mapa3UTHIECKUX
OpPTraHW3MOB B IPYIITYy OHKOTE€HOB MJIM KaHIIEPOTEHOB, TOKA3aJIH UX CIIOCOOHOCTH BBI3BIBATH PaK OT/Ie-
JILHBIX OPTaHOB JINOO CHCTEM OPTaHOB.
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XBopo0u 3apa3Hoii eTiosorii AK NPUYNHA PO3BUTKY NMyXJIMH

LA. Cy0orina

HageneHo naHi npo psijt napasuTUYHAX OPraHi3MiB i mapasuTapHUX XBOPOO, 3HaTHUX MPH3BOJUTH JI0 PO3BHTKY 3JI0SIKiC-
HUX yTBOpeHb. Lli mapasutapHi oprani3Mu BKIIIOYAlOTh TeJIBMIHTIB, HAHIPOCTIMIHX, PAJ BIpyCiB 1 MikpoopraHi3MiB. Bucsit-
JIeHI JOCTIZKEHHS 6araThb0X BYCHHMX, SIKi JOBOJSTh MOXIJIMBICT PO3BUTKY OHKOJIOTIYHHMX XBOPOO 3a Hapa3suTyBaHHS psIy
oprati3MiB abo Ha TJi mapasuTapHUX XBopoO. [0SICHIOETHCS MaTOreHe3 PO3BUTKY LUX HATOJIOTIH B PsAi BUHAJIKIB, 3aJIEKHO
BiJl BUIY Mapa3uTapHUX OpraHi3Mis, ctaii, GopMu Ta mepediry XxBopodu abo MaToNOriYHOro MPOoLECy, BiJ CTATCBOBIKOBHX
ocobnuBocTeii. BkazyeTbest reorpadivne mouMpeHHs Haioinbi HeGe3neuHHX 3 MOy OHKOTCHHOCTI Mapa3uTiB.

Kutrouoi ciioBa: mapasuty, mapasutapHi XBopoOH, OHKOT€HHICTb, 3JI0SIKICHI YTBOPEHHSI, FeJIbMIHTH, HANMPOCTILL, BIpYCH.

Parasitesand parasite diseases as a result of tumor development

I. Subotsina

Modemn medicine, science, technological process in the modern world is developing quite intensively. All new innova-
tive approaches to the diagnosis of diseases are being developed, and new approaches to treatment in a number of diseases
and its control. However, despite the intensive development of medicine and science, some diseases, unfortunately, are also
actively developing, new forms of diseases appear, resistance to traditional methods of treatment develops, resistance to a
number of drugs, etc.,

One of the most common pathologies to date are oncological diseases. It should be noted that if earlier oncological diseases
were considered diseases of the elderly and old people, today these diseases are registered in all age groups of the population

The reasons for the development of the tumor are quite diverse. This is genetics, and environmental factors, and viral
nature, and the theory of carcinogens and a number of other factors. It should be noted that recently the most often a num-
ber of theories are combined into one, and a number of causes that cause cancer are a consequence of each other. In mod-
ern literature, the most frequently reported are that oncological diseases develop against the backdrop of infection with
infectious and parasitic diseases. Thus, 6 types of tumors caused by an infectious cause were mentioned earlier in the
WHO report table. Over the past decades, this list has expanded significantly. In the monograph of academicians
V.P.Sergiev and N.N. Filatova, "Infectious Diseases at the Turn of the Centuries: Awareness of the Biological Threat",
back in 2006, a table was cited entitled "Chronic pathology of infectious nature", which already mentioned a considerable
(about 20) types of cancer for which infectious agents are known and Pathogens related to parasitic agents. In the presen-
tation from the Sergiyev table, examples of a number of tumors and their causes are given: anemia (which may be a con-
sequence of leukemia) caused by helminths Ancylostomatidae and Diphyllobothriidae; Hepatocellular carcinoma (hepati-
tis B and C viruses); Cervical cancer, vaginal cancer, bladder cancer (human papillomavirus type 16, 18, 31 and 45); Car-
cinoma of the bladder (Schistosoma haemotobium); Colon carcinoma (Schistosoma japonisum, Schistosoma mansoni);
Burkitt's lymphoma (Epstein-Barr virus); Tumor-like pathology of the spinal cord (helminths — trichinella and heterophyl-
la); T-cell lymphoma (human lymphotropic viruses — HTLV-1 and HTLV-2); Cholangiocarcinoma (helminths-Opistorchis
viverrini, Opistorchis felineus), etc. To date, significant changes have taken place in the development of oncology as a
science, however, despite its rapid development, the issues of the etiology of a number of oncological diseases remain
unclear until now, diagnosis and therapy are often difficult. Against this background, parasitic diseases are not excluded
from the list of etiological factors of a number of oncological diseases.

Parasitic diseases, and in particular helminthiases, are widespread both among animals and among the population. Their
negative impact on the organism of both a specific and non-specific host has been studied for a long time by a large number
of scientists and researchers, but to this day more and more new data are available on the pathogenic effects of certain para-
sitic organisms on the human and animal organism. There are more than 270 species of helminths belonging to three classes:
Nematoda (roundworms), Cestoda (tapeworms), Trematoda (flukes). For each of the listed classes of parasitic worms, strictly
defined morphological and biological properties, life cycles of their development are characteristic. The diseases they cause
are different in the nature of pathogenesis, clinics, epidemiology and prevention features. Preserve them and other differ-
ences, including in the methods of diagnosis and methods of treatment.

In Belarus, the etiological structure of helminthiases is represented by almost 20 nosological forms of diseases. In terms
of prevalence among people, helminthiases are second only to influenza and acute respiratory diseases. It should also be tak-
en into account that all helminthic diseases most often occur chronically, in duration many times exceed the duration of the
disease by other infectious diseases. Among helminths, ascariasis, trichocephalus and enterobiosis were most widespread.
Every year, outbreaks of trichinosis are detected, as well as individuals affected by toxocarosis, opisthorchiasis, diphylloboth-
riasis, echinococcosis and other helminthiases.

Key words: parasites, parasitic diseases, oncogenicity, malignant formations, helminths, protozoa, viruses.

Haoitiwna 18.04.2017 p.
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DIBI0JIOTIA, JIA'HOCTHKA, TEPAIIIA,
BHYTPIIIIHI XBOPOBHU TA K/ITHIYHA BIOXIMIA

YK 619:616:41:636.12:611.4

AH®bBOPOBA M.B., 3100yBau
Haykosuii kepiBauk — 'OJIOBAXA B.I., 1-p BeT. HAyK
Ooecovkuii deparcasrull azpapuuil yHisepcumem

MHNOKA3HUKHN EPUTPOLIUTOIIOE3Y ¥ COBAK
PI3BHUX KJIIMATUYHUX 30H YKPATHA

IMpoBiBImN KOCHIIKEHHS CTaHy ePUTPOLUTONOE3Y ¥ cobak pi3HUX KiIiMaTH4HUX 30H — Cremy i JlicocTeny — HaMu BcTa-
HOBJICHO, III0 3arajibHa KUIBKICTh €PUTPOLUTIB y COOAK IUX KJIIMAaTHYHUX 30H, HE3AJICXKHO BiJl BiKY, ICTOTHO HE 3MIHIOEThCS.
OpHak, y yacTuHu cobak 30uu JlicocTeny y KpoBi epUTpouuUTiB OyIio Oijblie MakcumanbHOT HopMu. Y cobak 3ouu JlicocTe-
1y OlIbIle NOMyJISIIIN «CTApUX» SPUTPOLIUTIB, TOMI SIK «3PLIHX», OCOOIHMBO ITCIs S-PIYHOTO BiKy MEHILE.

Ananizyroun rpadiki epuTporpam, 0coOIUBO COOAK CTApIINX 5-piuHOTO BiKy BCTAHOBHJIHM, 110 y cobak 30uH JlicocTemy
MOBHHI TeMOJIi3 epUTPOLMTIB 3aKiHUyBaBCs paHinre, HiK y TBapu CrernoBoi 30Hu. ToOTO, Mpolecu CTapiHHSI ePUTPOLHTIB Y
HUX BinOyBatotscs mBuame. Bemmanan MCH i MCV y co6ak, nounHaioun 3 2-piqHoro Biky, Outemmi y CTenosiit 30Hi.

3HaueHHs 3arajgbHOI KiTbKocTi Gepymy, 3033, HO33 i BmicT TpancdepuHy y cupoatii kpoBi codak Crenosoi i Jlicoc-
TEIOBOI 30H ICTOTHO HE BiIPi3HSIOTHCSL.

OpHak, HacHYeHHs TpaHchepuHy depymMoM Oumbiie y cobak JlicocTenoBoi KIiMaTHYHOT 30HU, IO CBIIYUTH MPO IIBHI-
IIIe IPUCTOCYBAHHS PELENTOPHOTO arapary TpaHc(epuHy 1o TpaHCHOPTy GpepyMy B epHUTPOLUTAPHHH Ty KICTKOBOT'O MO3KY
JUTS CUHTE3y TeMOTIJIO0iHY.

Kirouosi ciioBa: cobGaxu, epUTPOLIMTONOE3, KPOB, EPUTPOLUTH, reMorinodin, rematrokput, MCH, MCV, 3033, HD33,

TpaHchepuH, hepym.

IMocTanoBka mpodaemMu. JKuUTTeXISUTBHICTS OpraHi3My 3aJeKHTh Bil 0arathox (akTopis, ajie B
NepUIy Yepry Bij CTaHy cucTeMu eputponuromnoesy [1, 2]. Came BOHA € THM YHIKaTbHUM MEXaHI3MOM,
SIKUH 3aiiMae TPOBigHE Miclle B 3a0€3MEUYCeHHI TKAHUHHOTO JAMXaHHS Ta CTaOiIbHOCTI OOMIHHHX TIPO-
1ieciB B oprani3mi [3]. OIiHIOIOTE CTaH €PUTPOIIUTONIOE3Y 3e01IBIIOrO 3a MOKa3HUKAMH CPUTPOITUTIB,
reMOTI00iHy, TeMaTOKPUTHOI BEJITMYMHY, 1HIEKCIB «aepBoHOi» KpoBi (MCH, MCV, KII), dizionoriuni
BEJIMYHMHU SIKUX HABEJCHI y PI3HUX JOBIJHUKAX 1 METOAUYHUX PeKOMEHIaLiAx [4].

CraH epUTPOIUTOIOE3Y HANHOUIBIT BUBUCHUH Yy BEIMKOI poraroi xynodu Ta komeit [5—12]. 1o
CTOCY€EThCS APIOHUX IOMAIIHIX TBapWH, 30KpeMa co0akK, TO y JIITepaTypi T OmucaHi (i3ioaoridyHi
BEIIMYMHY 3araJIbHONPUIHITAX MOKAa3HHUKIB OIIHKYN epuTpormronoesy. OmHakK, Ili BETHYUHY HE JTAIOTh
MOXJIMBOCTI OIIHUTH CTaH €PUTPOITUTONIOL3Y Y CO0aK Pi3HUX IMOPia, 3aJeKHO BiJ KIIMAaTHIHOI 30HU,
BiKY, (¢i3ioj0oriunoro crany. ToMy BUBUEHHS CTaHy EPUTPOLIUTONOE3Y Y COOAK, B PI3HUX KIIMATHIHHUX
30HaX YKpaiHu, Ha HaIll TOTJIS ], MOKE BHECTH 3HAYHI KOPEKTUBH 010 IIbOTO MTHUTAHHS.

AHaJi3 ocTaHHIX K0cTiIKeHb i myOaikaniii. 3MiHM 31 CTOPOHU €PUTPOLUTONIOE3Y MOKYThH CIPH-
YUHUTH HU3KY MATOJOTIYHUX CTaHIB, K1 Ha MEPIIUX CTAIiAX PO3BUTKY MepeOiraroTh 0€3 IBHUX KITiHi-
YHHX O3HAK, sIKi O XapakTepu3yBald PO3BHTOK aHEMIYHOTro cHHIpoMy y cobak. Ha Tepenax Ykpainu
HEJIOCTaTHHO BHBYCHI 3MIHM TOKa3HHUKIB epUTpouuTonoe3y y cobak [13, 14]. Haromicts y TBapuH
IHITTUX BUIIB, 30KpeMa KOHEH, € HAyKOBI Mpalli, SKi BUCBITIIOIOTH 3MiHA CHCTEMHU EPUTPOIMTOIIOE3Y 3a
pI3HOTO BiKy, MMPOIYKTHBHOCTI, (pizionorigdoro crany [15, 16]. 3okpema, HAYKOBIT TPUIIISUIH yBaTy
HE TUIbKH 3araJIbHOMPUIHITHM MOKa3HUKAaM, ajic i BUBYAIW 3MiHU KUCIOTHOI PE3UCTEHTHOCTI SPUT-
POLIMTIB, 1X BIKOBHUI CKJIad 1 MOKa3HUKU (epyMmoTpaHchepruHOBOro komiuiekcy [17]. OmHak, BIUIUB
KJIIMATHYHUX 30H Ha CTAH EPUTPOIUTOIOE3Y ¥ COOaK B YKpaiHi He BUBUCHHUM.

Meta goc/if:KeHHs MOJISrana y BUBUCHHI 3MiH IMOKa3HHUKIB €PUTPOLUTONOE3Y Y CIyKOOBHX CO-
6ak CrenoBoi i JlicocTenoBoi 30H.

Marepian i MeTonuka gociaimxeHHs. s mOCTiKEHHS BimiOpamu cobak ciy>KOOBUX TOpIT,
30e01IBpIIOro BiBYapKH i1 Jabpazopu ABOX kiiMatnyHuX 30H — CremoBoi (M. Opeca) i Jlicoctenosoi
(Kuischkuii perion). B rpymi 30au Cremy 0yno 20 cobak, a B rpymi Jlicocteny — 27 TBapuH.

© Audnoposa M.B., 2017.
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Cobak KOXKHOT KJIIMaTUIHOI 30HU TTOAUTAIN Ha 3 TPYIH: y eI Oyau TBapuHH 0 1-pidHOTO Bi-
Ky (7—12 mic.); apyriit — cobaku Bix 2 10 4 pOKiB; y TpeTiii — TBAPHHU cTapuie S-piyHOro BIKY.

OKpiM TOCTIHKEHHS KIHIYHOTO cTaTycy (OIliHIOBAIM 3arajbHUN CTaH CO0aK, 3BEPTANIM yBary Ha
MIEPCTHUHA ITOKPUB, KOH IOHKTHBY ), TIPOBOAMIIM BU3HAYCHHS T€MAaTOJIOTIYHAX TTOKa3HUKIB.

VY KpoBi BuU3HAuUaNW 3arajbHy KUIBKICTH €pUTPOLUTIB (MpoOipKkoBHH MeTOx), 1X MOMyNALiAHUHA
CKJIaJ — METOAOM (paKIiOHyBaHHS B TPali€HTi T'yCTHHHU caxapo3d 3a I. CH30BOI0; KHCIOTHY pe3ucTe-
HTHICTH eputporuTiB — 3a A.l. Tepcrkux Ta LI I'iTeap30HOM; KOHIIEHTpAIlit0 TeMOTIO0IHY (TeMirio-
OiHIIIaHITHUM METOJOM), T€MaTOKPUTHY BEJIHUUHMHY — MiKpoueHTpudyryBanusm 3a Ilkmspem. Mare-
MaTHYHO MiApaxoByBaJld iHAEKCH «4YEPBOHOI» KpOBi — BMicT remornio0iny B epurpouuti (MCH) Ta
cepenHiii 06’em eputporuta (MCV).

B cupoBaTmi KpoBi BHM3HAuYald KOHIIEHTpalilo ¢epyMy, 3arajibHy Ta HEHacuueHy depy-
MO3B’3yBaJIbHY 311aTHICTH cupoBaTK KpoBi (3D33 i HO33), BmicT Tpancdepuny Ta Horo HacH4YeHHS
bepymoM ((hepo3NHOBUM METOAOM).

OcHOBHI pe3yJbTaTH AOCTiTKeHHA. 3TiTHO 3 IPOBEICHUMHU TOCHTIKECHHIMHA BCTAHOBJICHO, IO
3arajibHa KiIbKICTh EPUTPOLHUTIB y cobak 10 piuHoro Biky CtemnoBoi i JlicocTenoBoi 30H y cepeaHbo-
My He BiApizHstacs 1 ctaHoBmia 6,2+0,43 1 6,9+0,34 T/n (p<0,5) BignosigHo. Ciix BiAMITHTH, IO Y
JCSKUX TBAPUH BCTAHOBUJIM OJIIronUTeMito. ¥ cobak Ipyroi rpynu 3arajibHa KiIbKICTh €PUTPOLIMTIB Y
CepeIHbOMY TEK Oyia B Mexkax (iziosoriunux KojauBanb. OqHak, y TBapuH 30HH JlicocTeny BoHa Oy-
na 6inbmoro (p<0,01; tabn. 1). Cnix 3a3HaYMTH, IO Y YaCTHHU COOAK KiJIBbKICTH €PUTPOLMTIB Oyna
O11IBII0I0 MakcHMasIbHOI HopMU (8,0 T/1), 110, 04eBUIHO, € (i310JI0TIUHUM ABUIIEM, SIKE OB’ A3aHE i3
OLTBIII IHTEHCHUBHIIIAM Ta3000MiHOM TSI 3a0e31edeHHs MeTabomaHnx nporieciB. [lomxiOHy TeHACHITII0
BUSIBWIH 1 cepent cobak 30HH JlicocTeny micist S-pidHOTO BiKY.

BusiBunu 3MiHM ¥ miJ 9ac OLIHKHM MOMYJALIAHOTO CKJIaay €pUTPOLMTIB. 30KpeMa, BCTAHOBHIIH,
0 KIJIBKICTh «CTapux» (HOPM €PUTPOLMTIB y co0ak, He3aleKHO Bix Biky, CTEnoBOi 30HH Oyiia HIK-
4010, HiX y TBapuH JlicoctenoBoi (Tabmn.1; p<0,01). HaroMicTh, KiIbKICTB «3pinux» GOpM «UEPBOHUX)»
KpOB’SHHX TUIEIb Yy cobak ycix Tppox rpyn CtenoBoi 30HH Oyia B cepeJHbOMY OJHAKOBOIO, TOMI SIK Y
cobak i3 30mHM JlicocTery, 3 BIKOM YacTHHA «3PUINX» EPUTPOLHTIB Majla TCHICHIIIIO O 3HIDKCHHI.
VY cobak crapimre 5-pigHOTO BiKy 30HHU JIiCOCTEIy MOIYJIAINS «3PUTHX» EPUTPOIHTIB B CEPEIHHOMY
cranoBuna 27,8+1,46 %, mo Ha 5,8 % MeHe, HiX y cobak CrenoBoi 30HM. HaneBHO, OibIa Kiib-
KICTh «3pUINX» MONYJAIH epUTPOIHTIE y cobak CTenoBoi 30HH € (i3i0JOrTYHUM SIBHILEM, SKE
TIOB’s13aHE 13 )KQpKUM KJIIMATOM 1 caMe ISl TTOMYJIAIlIS EPUTPOIUTIB € THM OCHOBHHM «PYIIIEMY, KU
OLITBII MTOBHOIIIHHO BUKOHYE MIPOIECH OKCUTCHAI].

[[Momo MoIOIUX EPUTPOIIUTIB, TO X KIIBKICTh Y COOaK 000X 30H, HE3AIEKHO BiJl BIKOBOI TpyITH, B
cepenabpoMy Oyita Ha omHOMY piBHI (p<0,5; Tabu. 1).

Tabmums 1 — [Moka3HUKH epUTPONMTIB Ta iX BiKOBHI CKJIaJ y c00aK Pi3HUX KJIIMATHYHHX 30H Y KpaiHu
(y uncenbHUKY — Lim, y 3HaMeHHUKY — M+m)

Ipyna TBapus Epurport, T/ . [Monynsiidauit cKIa] epUTpOLMTIB, % :
«crapi» «3piimi» «MOJIOI»
I'pyna 1:
cobaxu CtenoBoi 30HH 4,63-7,79 1,0-9,2 20,3-40,2 53,8-78,7
6,2+0,43 2,7+0,78 32,2+2.82 65,1+£3,27
cobaxku JlicocTenoBoi 30HM 6,14-7,92 3,5-7,8 23,1-36,2 57,6-70,8
6,9+0,34 5,7+0,58 31,4+1,95 62,9+1,44
p< 0,5 0,01 0,5 0,5
I'pyna 2:
cobaku CTenoBoi 30HU 5,80—6,89 2,1-5,7 22,1-443 52,8-72,2
6,3£0,16 2,9+0,39 33,6+3,13 63,5+2,97
cobaxku JlicocTenoBoi 30HM 7,0-8,56 4,9-9,3 12,0-37,2 53,5-82,1
7,8+0,18 7,0+0,54 25,6+3,22 67,4+3,11
p< 0,01 0,01 0,5 0,5
I'pyna 3:
cobaku CTenoBoi 30HU 5,42-7,16 2,0-2,8 28,0-41,2 56,8-69,7
6,3+0,36 2,3+0,14 33,6+2,96 64,1+£2,84
cobaxku JlicocTenoBoi 30HM 6,33-8,42 4,7-7,5 23,3-35,5 59,8-68.,0
7,4+0,27 6,0+0,28 27,8+1,46 66,2+1,35
p< 0,05 0,01 0,2 0,5

Ipumitku. p<0,05; p<0,01 nopiusHO i3 CTEMOBOIO 30HOIO.
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3MiHU B TIOMYJIAIISAX SPUTPOITUTIB BiZOOPAKEHI 1 Ha KUCIOTHIN CTIMKOCTI «4E€PBOHHUX» KPOB’ THUX
TLIELb.

Amnani3 rpadikiB KMCIOTHOTO FeMOJII3y €pUTPOIUTIB MMOKa3aB, 10 y co0ak 10 1-piuHOro BiKy yYac
OCHOBHOTO TIKy TIOYMHABCSA Ha 2,5 XB, JOCATaB MaKCUMyMYy Ha 4 XBHJIMHI 1 BHCOTa HOTO CTaHOBHJIA
29 % reMoITi30BaHuX KITIITHH.

JliBa yacTuHa rpagika Oyia MPaKTHYHO OJHAKOBOIO y CO0AaK 000X KIiMaTHYHHUX 30H. [loBHMIA Tre-

MOJTI3 EPUTPOITUTIB BiOyBaBcs Ha 6 XBUHHI (puc. 1).
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Puc. 1. EpuTporpamu co6ak nepumoro poKy *HTTs.

VY cobak OuIbII cTAapIIOro Biky (rpyma 2) epuTporpamMu Maju ACsKi BIAMIHHOCTI. 30KkpeMa, y cobak
CrermoBoi 30HM Yac OCHOBHOTO TIKy TOYWHABCS HA 2 XB, TOCATaB MaKCUMyMy Ha 3,5 XB, 1 BUCOTa HOTo
cranoBuia 33 % remMonizoBaHUX KIITHH. [[OBHUIA T€MOJIi3 epUTPOLIMTIB 3aBEPIIYBABCS HA 5 XBHJIHHI.

VY cobaxk 30nM JlicocTemmy 4ac OCHOBHOTO MKy IMOYMHABCS Ha 0,5 XB. MI3HIIIE 1 JOCITaB MAaKCHUMY-
My Ha 4 XB, BUCOTa Horo cranoBmia 38 % remoiizoBaHux epurpountiB. [loBHUIT remori3 3aBepiyBa-
Bcs Ha 5,5 xBunuHI (puc. 2). HasBHICTS roCcTpOro miky CBiJUUTh MPO Te, IO «MOJIOMAI» EPUTPOLUTH
LIBHUJIIE PYHHYIOTHCS.
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Puc. 2. Epurporpamu co6ak 2—4-piuHoro Biky.

IpogiBiiu aHam3 rpadikis epuTporpaM y codak CTapiioro Biky (puc. 3) BCTAHOBHIIM HACTYyITHE. Y cO0aK
CrermoBoi 30HM Yac OCHOBHOTO MKy TIOYMHABCS Ha 2,5 XB, JOCSTaB MaKCUMyMy Ha 4,5 XB, BUCOTa HOTO cTa-
HoBHnA 32 % reMomi30BaHUX epUTPOLHTIB. [ I0BHHI TeMOJIi3 epUTPOLMTIB 3aBEPIIyBaBCs Ha 5,5 XBUIIHHI.

VY TBapun 30HM JlicocTermy dac OCHOBHOTO IIKy MOYMHABCSA Ha 2,5 XB, AOCATaB MAaKCHMyMy Ha
3,5 xB, BUCOTa MiKy cTaHoBmia 39 % (Ha 7 % Oinbmie, Hixk y codak CremnoBoi 30uu). [ToBHUIT remoTi3
EpUTPOLUTIB 3aKiHUyBaBcs Ha 5 XB, o Ha 0,5 XB paHime NOpiBHAHO 3 cobakamu 300U Ctemy. To0ToO,
MPOIIECH CTAPiHHS EPUTPOLMTIB O1NIBII OCHIICHO BiOyBaroThes y cobak JlicocTenoBoi 30HU.
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Puc. 3.Epurporpamu co6ak crapiie 5-piyHoro Biky.

AHatizyroun TUXanbHUE (EepMEHT KpOBI — reMOriio0iH, Ciix 3a3HaYUTH, IO BEJIUYUHU KPOB’S-
HOT'0 MIrMEHTY iCTOTHO HE BiApi3HSIMCA Y cO0aK 000X KiliMaTHYHUX 30H (p<0,5; Tadim. 2).

Tabmms 2 — [Toka3HUKH «4epBOHOD> KPOBi y co0ak Pi3HUX KJIIMATHYHHX 30H Y KpaiHu
(y uncenbHuKY — Lim, y 3HamMeHHUKY — M+m)

I'pyma tBapun I'emoro0in, 1/ MCH, nr I'emaroxpur, % MCV, mxn®

I'pyna 1:

cobaku CTenoBoi 30HU 142,0-191,0 20,8-30,7 38,0-52,0 61,6-97,2
154,8+8,50 25,5+1,40 46,4+1,76 76,8+3,08

cobaku JlicocTernoBoi 30HU 147,0-170,0 20,9249 39,0-50,0 49,2847
157,1£3,14 22,9+0,59 45,1+£1,24 66,5+4,25

p< 0,5 0,2 0,5 0,2

I'pyna 2:

cobaku CTenoBoi 30HU 154,0-183,0 24,3-28.5 45,0-52,0 73,8-81,1
164,6+5,01 26,0+0,47 48,3+1,07 76,2+1,12

cobaku JlicocTenoBoi 30HU 150,0-187,0 17,5-25,6 42,0-56,0 52,0-70,0
170,1£3,39 21,940,71 482+1,61 61,24+2.93

p< 0,01 0,5 0,001

I'pyna 3:

cobaku CTenoBoi 30HU 138,0-191,0 20,2-30,5 48,0-52,0 68,4-88,6
163,0+9,52 26,2+2.28 49,8+0,65 80,0+3,96

cobaku JlicocTenoBoi 30HK 146,0-195,0 20,2-27,2 40,0-59,0 49,9-73,4
166,2+5,08 22,6+0,55 47,1+1,82 64,0+2,65

p< 0,5 0,2 0,5 0,01

Mpumitku. p<0,01; p<0,001 nopisusHO i3 CTEIOBOIO 30HOIO.

Sxio ymicT reMorsiobiny y kpoBi co6ak Cremnoroi i JlicocTermoBoi 30H iCTOTHO HE BiZIpi3HABCS, TO
iHgeKeH «aepBoHOi» kKpoBi — MCH i MCV Manu BiZMiHHOCTI.

3okpema, MCH y cobak apyroi rpynu (Bik 2—4 poku) 30HH CTelly B CepeIHBOMY CTaHOBUB
26,0+0,47 nr, mo Ha 15,8 % Oinbmie, Hixk y TBapuH 30HU Jlicoctemy. Ha Takomy piBHI BeIHMYHUHH
MCH 6y 1 y cobak crapiiie 5-pigHoro Biky. To0To, B yMOBaX BUCOKHX TEMIICPATYP HABKOJIHUIIIHBOTO
CEpeIOBHINA HACHUYEHHS SPUTPOIUTIB TeMOTI00iHOM Oinbine. 3BiCHO, y cob0ak CTenoBoi 30HU Oymnu
BUIIIUMHY 3HAUCHHS 1 1HIIOTO iHAEKCY «4epBOHOI» KpoBi — MCV. Ile uiTko MpoCaiIKOBYEThCS Cepen
cobak CrenoBoi 30HM apyToi i TpeThoi rpym. Y Hux ingekc MCV 0yB Ha 19,7 1 20 % O6inbmmm, HIX y
tBapuH 30HU Jlicoctemy (p<0,01; Tadm. 2).

[[{omo reMaTOKPUTHOI BEIMYKHH, KA € TEX MapKEPOM CTaHy EpUTPOIMTONIOE3Y, TO ii cepenHi Be-
JTIUHY Y c00aK, He3aJICKHO Bij BiKy, 000X KIIMaTHIHUX 30H Oyiu ogHakoBuMH (p<0,5; Tadur. 2).

OnHak, ORI ACTAEHO OIIHUTH CTaH CHCTEMH CPUTPOIUTOIIOE3Y HEMOKIIUBO O€3 3aCTOCYBaHHS
MapkepiB hepyMoTpaHC(EpPHHOBOrO KOMIUIEKCY, OCHOBHHM 3 SKHX € BMicT Qepymy. Lleit ecenuianb-
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HUH HYTPIEHT TreMorjio0iHy Oepe aKTHBHY y4acTh Y TPAHCIIOPTYBaHHI OKCUIEHY, KIIITHHHOMY JIUXaH-
Hi, peryJroe AisubHICTh pepMeHTHHX cucTeM [18-20].

YMicT epyMy y CHPOBATIIi KPOBI cO0aK MEPIIOro POKY XKHUTTS 000X KIIMATHYHHUX 30H 1ICTOTHO HE
BIZIPI3HABCA 1 B cepeaHbOMy cTaHOBHB 27,4+5,90 1 28,1+3,60 mMxmoin/n. OfHak MPOBIBIIM aHANI3
OTPUMaHHX pe3yJbTaTiB HAMH BCTAHOBIICHO, 110 y YyacTuHH cobak CtenoBoi 300U (42,9 %) BUSBWIN B
CHpPOBATLi KPOBI HU3bKI BETMUMHH MikpoeneMenTa (9,7—19,5 Mxmonw/m), a y iHmoi — miasuiesi (14,3 %).
[TomiOHY TEHACHINIIO0 BUSBWIN 1 cepel COOAK 1HIIMX BiKOBHUX TPYIIL.

Benuki 3HaYeHHS JIMITIB GepyMy y cobak 000X IpyIl, OYEBUAHO, € (i310IOrTUHUM SIBHUILEM, SKE
CIpsSIMOBaHE Ha CTaOLTI3alliI0 EPUTPOITUTOIIOC3Y.

Ockinbku 00MiH (hepyMy Oe3mocepeHbO MOB'sI3aHM 13 OLIKOM — TpaHC(HEPHHOM, TO BU3HAYAJIb-
HUM Y JIarHOCTHIII MTATOJIOT1H €pUTPOIUTOIIOE3Y € MOCIiHKEHHS TOKa3HUKIB (pepyMoTpaHCchepruHOBO-
ro komiuiekcy (PTK): BmicT 3aranbpHOI Ta HeHACHUEHOT (epyMO3B’I3yBaIbHOI 3JaTHOCTI CUPOBATKU
kpoBi (3033, HD33), Tpancdepuny i koedilienta HacuueHHs Horo ¢pepymom [16, 21].

[NepepaxoBaHi BHIIE MOKA3HUKH € TYTIUBUMHU Ta IHPOPMATHBHUMH TECTAMH, 32 JIOTIOMOTOIO SKHUX
MO’KHa BUSIBUTH aHEMIYHHUH CTaH Ha PaHHIX CTaAisX HOT0 MPOSABY, KOJIU 3aralbHONPUNAHSATI MOKA3HU-
KU (KUTBKIiCTh €PUTPOLMTIB, BMICT F€éMOTTIO0IHY Ta TeMaTOKPUTHA BEIMYMHA) 3HAXOAATHCS B HOPMI.

[po kigeKicTh GepyMy, KUl 3B’ sA3aHUMN 13 TpaHC(HEPHUHOM IJIs aKTUBALT CHHTE3YBaIbHOT (DYHKIIIT
«YEPBOHOTO» KICTKOBOro MO3Ky cBimunth 3M33. Ilel nmokasHuk MeTabosisMy hepyMy y cobak 000x
KIIIMaTU4YHUX 30H (HE3aJIeXKHO BiA BIKYy) Y cepeAHbOMY He BinpisHsaBcsa (p<0,5; Tabm. 2). 3okpema y
cobak mepmioro poky utTs CremoBoi 1 JlicocTemoBoi 30H BiH cTaHOBHB 76,8+4,62 1 76,5+3,04
MKMOJIB/JT BifnoBiaHo. [ToaioHi 3HaueHHs 3P33 Oy/IH 1 B TBAPHH IHIIHMX BIKOBUX IPYIL

PiBenb HeHacuueHoi GepyMo3B’sa3yBasIbHOI 34aTHOCTI cupoBatku kpoBi (HD33), sxka Bkazye Ha
pe3epBHi 3amacu epyMmy, Tex MaB MOAIOHY TeHJeHIi0. Y cobak mepmoi rpynd BiH CTaHOBUB
49,4+6,7 1 48,4+3,07 ta Tpethoi — 47,4+3,85 1 45,2+6,48 MrMoJIb/11 BianoBiaHo (Tad. 3).

Hatu ouinky MeTabonizmy GepyMy HEMOKIUBO 0€3 BU3HAUYEHHS B CUPOBATIL KPOBi BMICTy TpaH-
cdepuny Ta iioro HacuueHocTi pepymom [22, 23].

YMicT TpaHcheprHY B CepedHbOMY B yCiX mocmigHux cobak Cremoroi i JlicocTenoBoi 30H OyB
Maibke omHakoBuM (p<0,5; Tabmn. 3). OaHak, HacuueHHs Olka — TpaHCchepuHy GepyMoM Yy TBapuH
000X KJIIMaTUYHHUX 30H MaJIo IEBHI BIAMIHHOCTI.

Tabmums 3 — [Mokasnuku gepymo-TpaHcepHHOBOro KOMIJIEKCY Y cO0aK Pi3HUX KJIIMATHYHHX 30H YKpaiHu
(y uncensHuKy — Lim, y 3HaMeHHUKY — M+m)

Fovia TBapus Depym, 3033, H®33, % HacUYEHHS TpaHC- Buicr Tpagcd)epgﬂ}/f B
py P MKM/11 MKM/1 MKM/1 (depuny depymom CHpOBATI KPOBL, T/T

I'pyna 1:

cobaku 30uu CTerry 9,7-50,3 60,0-100,0 22,7-68,1 12,5-62,2 2,67-4,47
27,4+5,90 76,8+4,62 49,4+6,70 36,3+9,18 3,4+0,21

cobaku 30ouu Jlicocremy 19,6-41,5 60,5-86,0 40,9-56,0 27,2452 2,70-3,84
28,1+3,60 76,5+3,04 48,4+3,07 36,4+3,81 3,4+0,06

p< 0,5 0,5 0,5 0,5 0,5

I'pyna 2:

cobaku 30Hu CTemry 15,4-46,9 50,3-83,2 29,8472 19,8-56.,4 2,25-3,72
28,24+3,29 71,0+4,01 42,8+3,85 39,7+3,25 3,2+0,18

cobaku 30uH JlicocTemmy 22,0432 47,7928 14,6-70,8 23,7-69.4 2,13-4,15
34,0+£2,45 70,3+3,58 36,3+4,10 50,3+4,75 3,1+0,16

p< 0,5 0,5 0,5 0,2 0,5

I'pyna 3:

cobaku 30Hu CTemry 12,2-30,6 49,2-81,9 32,1-54,1 18,5-39,0 2,20-3,66
21,7+3,76 69,1+5,80 47,443,85 31,2+3,55 3,1+0,26

cobaku 30uH JlicocTermy 13,9-44.7 57,6-97,8 22,5-69,4 16,7-63,7 2,57-4,37
30,2+3,85 75,4+4,88 452+6,48 43,7+6,77 3,4+0,22

p< 0,5 0,5 0,5 0,2 0,5

Leit koediwieHT y coOaK MEPIIOro POKY XKHUTTS 000X KIIMaTHYHHUX 30H ICTOTHO HE BiApi3HABCA 1 B ce-
peaasoMy ctaHoBUB 36,3£9,18 1 36,443,81 % BiamoBiiHO. Y OUIBIN CTApIIMX TBAPUH HAMH BCTAHOBJICHA
TCHJICHIIS 100 IMIBUINCHHS HAacHUYeHHS TpaHchepuHy depymMoM y cobak JIicocTenoBoi KiIiMaTUYHOI
30HU. Bkl eeKTUBHIIIIE TIeH MTPOTIeC MPOSIBISAEThCS Y cobak apyroi rpymu (p<0,2; tadm. 3).
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OueBnaHO, B co0ak JIicoCTenoBoi 30HM peleNTOPHUH anapaT TpaHcepruHy OLIbIIT IPHUCTOCOBAHMI J10
TpaHCHOPTY (epyMy B €pUTPOLIUTAPHHUI ITyJT KICTKOBOI'O MO3KY JUISl CHHTE3Y MOJICKYJIM T€MOTIIO0IHY.

BucnoBku. [1poBiBIITH AOCTIHKEHHAS CTaHY SPUTPOITUTOINIOE3Y Y CO0AK Pi3HUX KIIIMATHYHUX 30H —
Cremy i JlicocTeny HaMH BCTAaHOBJICHO, III0 3araJlbHa KUIBKICTh €PUTPOINTIB ¥ COOAK IMUX KIIMaTH4-
HUX 30H, HE3aJIe)KHO BiJ BiKy, iCTOTHO He 3MiHIO€Thcs. OnHaK, y 4acTHMHU cobak 30HU JlicocTtemy y
KpPOBI €pUTPOLUTIB OyJ10 OiNIbIlIe MaKCUMaIbHOT HOpMH. Y cobak 30HHU JlicocTemny OiibIiie MOMmyJIsIii
«CTapuX» EPUTPOLIUTIB, TOJI SIK «3PUTUX», 0COOIHBO MICHA S-pIYHOTO BiKY MEHIIIE.

Amnaunizyroun rpadika epuTporpamM, oCoOJUBO COOAK CTapIIUX S5-pPiYHOTO BiKY BCTaHOBWIIM, IO Y
cobak 30U JlicocTeny MOBHUHN TeMOJIi3 pUTPOITUTIB 3aKiHIYBABCS paHilie, HiX y TBapuH CTemoBoi
30HH. ToOTO, MpoIiecH CTapiHHS EPUTPOLUTIB Y HUX BigOyBatoThcs mBuanie. Bexnanan MCH i MCV
y co0ak, MOYMHA0YH 3 2-PI9HOTO BiKY, 0Ltk y CTENoBii 30Hi.

3HavyeHHs 3arajibHOil KimbKocTi (epymy, 3033, HD33 i BmicT TpaHcdepuHy y CHpOBaTLi KpOBi
cobak CrenoBoi i JlicocTenoBoi 30H iCTOTHO HE BiJPi3HAIOTHCS.

Onmnak, HacwueHHS TpaHchepuHy dhepyMmoM Oibie y cobak JlicocTernmoBoi KIIMaTHIHOI 30HH, 110
CBIAYUTD MPO MWIBUALIE IPUCTOCYBAHHS PELENITOPHOTO anapary TpaHCPEepuHy A0 TPAHCIOPTY GepyMmy
B CPUTPOITUTAPHHH ITyJ KiCTKOBOTO MO3KY JUISl CHHTE3Y T'eMOTJI00IHY.

[Momanbiui gocmimpkeHHsT Oy yTh CIIPSIMOBaHI HA BUBYCHHS 3MiH CHCTEMHU EPUTPOIUTOIIOE3Y Y CO-
0ak 3a pi3HUX 3aXBOPIOBaHb.
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IToka3aTe i 3pUTPOLUTON033a Y COOAK PA3IMYHBIX KIMMATHYECKHX 30H Y KPaHHBI

M.B. AudépoBa

ITpn mccnenoBaHUM COCTOSIHHS 3PUTPOLMTONO33a y co0aK pa3NUyuHBIX KiIMMatHdeckux 30H — Cremu u Jlecoctenu —
HaMH OBIIIO YCTAHOBIIEHO, YTO 00IIee KOIUYECTBO IPUTPOIUTOB y COOAK ITUX KIMMATUUECKHUX 30H, HE3aBUCUMO OT BO3pac-
Ta, CYIIECTBEHHO He m3MeHsercs. OnqHako, B yactu cobak Jlecocteny B KPOBH IPUTPOIUTOB OOJNBIIE MAKCHMAIbHONH HOPMEL.
VY KHUBOTHBIX 3TOH 30HBI GOJNBINE MOMYJSIIMI «CTAapbIX» PUTPOLUTOB, TOTAA KaK «3pEIBIX», OCOOCHHO MOCIE 5-JIETHEro
BO3pacTa MeHbIIIE.

Anammsupys rpadMK SpUTPOrpaMM YCTAaHOBIIIM, UTO y CO0akK, Iocie S5-JeTHEro Bo3pacTa, 30HBI JlecocTeny MOITHBIH
TeMOJIN3 3PUTPOLUTOB 3aKAHYUBACTCS PaHbINE, YeM y KUBOTHBIX CTEIHOH 30HEL, T.€. IPOIECCH CTAPEHUS! SPUTPOLMTOB Y
Hux npoucxonsat osictpee. Benmuuast MCH u MCV y cobak, HaunHas ¢ 2-1eTHero Bo3pacra, 6osbiine B CTEIHOM 30HE.

3nauenus obero koiuuectsa pepyma, OOCC, HOCC u coneprxanue TpanceppruHa B CbIBOPOTKe KpoBu codak Crenu
u JlecocTenu cymecTBeHHO He omnyaoTcest. OnHako, HackleHue Tpancdeppuna pepymom Godblue y cobak Jlecocrenu, 4To
CBUZCTEJILCTBYET O OOJIbIICH NPUCIIOCOOICHHOCTH PELENTOPHOTO anmnapara TpaHcheppruHa K TPaHCTIOPTY Gepyma B 3pUTPO-
LUTapHBIH ITyJ1 KOCTHOTO MO3Ta JUISl CHHTE3a TeMOTJIO0HNHA.

KiawueBsble c1oBa: cobaku, S3pUTPOLUTONO0I3, KPOBb, IPUTPOLUTEI, reMoriioduH, remarokpur, MCH, MCV, O®CC,
H®CC, tpancheppun, depym.
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Indicators of erythrocytopoesis in dogs of different climatic zones of Ukraine

M. Anforova

The unique mechanism that plays a leading role in providing tissue respiration and stable metabolism is the
erythrocytopotopesis system. It is evaluated most often by indicators of erythrocytes, hemoglobin, magnitudes of hematocrit,
indices of "red" blood (MCH, MCV, CP).

The most studied state of erythrocytopoesis in cattle, horses, pigs. In pet animals, in particular dogs, in literary sources,
the physiological values of the abovementioned indices of erythrocytopoesis are also described, but they do not reflect
changes, depending on the climatic zone, age, physiological state. Therefore, the study of erythrocytopoesis in dogs of
different climatic zones of Ukraine is a topical issue that may be due to changes in its markers.

The condition of erythrocytopoiesis was studied in dogs of official breeds of of the Steppe and Forest-steppe climatic zones.

Dogs of each climatic zone (mostly German Shepherds and Labradors) were divided into 3 groups (the first animals
7—-12 months, the second — 2—4 years, and the third — animals older than 5 years old).

In addition to examining the clinical status of the blood, the dogs were determined: the total number of erythrocytes, their
population composition, acid resistance of erythrocytes, hemoglobin content, hematocrit size, mathematical expressions of the "red"
blood markers — MCH, MCV; in the blood serum, the concentration of the ferrum, the total and unsaturated ferrum binding capacity
of the blood serum (SFZZ and NFZH), the content of transferrin and its saturation with the ferrum.

It was established that the total number of erythrocytes in dogs of the three groups did not differ from the physiological
limits on average. However, in the part of dogs (second group) of the forest-steppe zone, the number of erythrocytes was
higher than the maximum norm (8.0 T/1).

More significant changes were found in the study of the population composition of red blood cells. In particular, the number of
"old" erythrocytes in dogs, regardless of age, of the Steppe zone was lower than that of the forest-steppe animals. The number of
"mature" forms of erythrocytes in dogs of all three groups of the Steppe zone was on average identical, whereas in animals from the
forest-steppe zone with age the part of "mature" erythrocytes tended to decrease. In the case of dogs older than 5 years of the Forest-
Steppe Zone, the population of "mature" erythrocytes was 5,8 % less than that of the Steppe zone. The number of "young"
erythrocytes in dogs of both zones was at the same level. The analysis of the graphs of acid hemolysis of erythrocytes shows that the
processes of aging of erythrocytes are more intensively carried out in dogs of the Forest-steppe zone.

Another indicator of erythrocytopopesis — hemoglobin in all dogs from the Steppe and Forest-Steppe zone was on
average the same. As for the indices of "red" blood, we have found significant differences. In particular, the MCH in dogs
2—4 years old in the Steppe zone was higher by 15,8 % than in the animals of the forest-steppe zone, indicating a higher
saturation of erythrocytes with hemoglobin in high temperature conditions. Accordingly, the larger dogs in the Steppe zone
were the magnitudes of the MCV Co-factor.

However, it is impossible to assess the state of erythrocytopopesis without the markers of the ferrum-transferin complex, the
head of which is the content of the ferrum. Its contents on average did not differ in dogs of both climatic zones. However, in a large
proportion of the dogs of the Steppe zone (42,9 %) found hyposidermia, and in 14,3 % — hypersideremia. The large limits of the
trace element, obviously, are a physiological phenomenon, which is aimed at stabilizing erythrocytopopse.

Since the exchange of the fermium is associated with protein transferrin, the determination of the content of the total and
unsaturated serum ferromagnetic capacity (PFZH, NFZH), transferrin, and the saturation coefficient of the ferrum is decisive
in the diagnosis of erythrocytopopesis pathology. The ZFZZ (indicating the ferrum associated with transferrin for activating
the synthesis function of the "red" bone marrow) in dogs of the two climatic zones the average was in the same level: to the
age of the year — 76,8 + 4,62 and 76,5 + 3,04 pmol/l of the Steppe Zone and the Forest-Steppe respectively; 2—4 years old —
71,0 +£4,01 and 70,3 £ 3,58 and older than 5 years of age — 69,1 = 5,80 and 75,4 + 4,88 umol/l.

The level of unsaturated serum ferrit binding capacity (NFZZ), which indicates the reserve reserves of the ferrum, on
average was: in the first group — 49,4 £ 6,70 and 48,4 + 3,07 umol/l — the third one — 47,4 + 3,85 and 45,2 + 6,48 umol/l.

It is difficult to estimate the metabolism of the ferrum without the determination of the content of transferrin in the blood
serum and its saturation with the ferrum.

The content of transferrin on average was in dogs of the first group (Steppe and Forest-Steppe) — 3,4 + 0,21 and 3,4 +
0,06 g/l; the second one is 3,2 + 0,18 and 3,1 + 0,18 and the third group is 3,1 £ 0,26 and 3,4 + 0,22 g/l.

However, the saturation of transferrin by ferrum in dogs of both climatic was somewhat different. This coefficient in
dogs of the first year of life of the two climatic zones did not differ substantially and averaged 36,3 = 9,18 and 36,4 + 3,81 %,
respectively. In older dogs we have a tendency to increase the saturation of transferrin by ferrum in the dogs of the forest-
steppe zone. That is, in dogs of the Forest-Steppe climatic zone, the transferrin receptor device is more suited to the transport
of the ferrum into the erythrocyte index of bone marrow for the synthesis of the hemoglobin molecule.

Thus, in the dogs of the Steppe and Forest-Steppe climatic zones, the number of erythrocyte, regardless of age, does not
change significantly.

In dogs of the Forest-Steppe zone, there are more populations of "old" red blood cells, while "mature", especially after
age 5, is less.

Analyzing the graphs of erythrograms, especially older than 5 years of age, it was found that the dogs in the forest-
steppe zone complete the hemolysis of red blood cells earlier than in the animals of the Steppe zone. That is, the aging
process of erythrocytes in them occurred faster.

The values of MCH and MCV in dogs since the age of 2 are greater in the Steppe zone.

The value of the fermium, ZPHZ, NFZZ and the content of transferrin in blood serum of the Steppe and Forest-Steppe
zones is not significantly different, however, the saturation of transferrin by the ferrum is more in the dogs of the forest-
steppe climatic zone.

Key words: dogs, erythrocytopoiesis, blood, erythrocytes, hemoglobin, hematocrit, MCH, MCV, OFSS, NFSS,
transferrin, ferum.

Haoitiwna 25.04.2017 p.
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BIIJIMB ITPEIIAPATY I'EII-A-CTPEC HA OBMIH
PEYOBHH Y KYPUAT-EPOMJIEPIB

HaBeneno pesysnbraTi AOCIHiIKeHb m1010 BILIMBY mpenapaty ['en-A-Ctpec Ha MeTabosi3M y Kypuar-Opoiinepis 29-
Ta 41-1060BOTO BiKy B yMOBax HayKoBO-BUpoOHHUOro anpoOyBanus y HBL] BinornepkiBchkoro HamioHaaIbHOTO arpapHo-
ro yHiBepcuteTy. 3a pe3yjbTaTaMd poOOTH BCTaHOBIEHO, w0 mpemnapaT ['en-A-Crpec y pekoMeHIoBaHii m03i 1 min/n
CIIPUYMHSB 3011bIICHHS BMICTY 3araJIbHOTO Oillka B CHPOBATILi KPOBi Kypuar-OpoinepiB nocaiguoi rpymnu Ha 16,9 %, no-
piBHsIHO 3 oyaTkoBuM. KOHIIEHTpalisi ce40BOT KUCIOTH y NTUL KOHTPOJBHOI Py OyJjia MiIBHIICHOO i ckiIanana y 41-
no6osomy Bimi 0,67+0,07 MMoib/n1. Y mochimHiM Tpyni BCTAaHOBICHO 3MEHIICHHS i1 BMICTY, IOPIBHSHO 3 HOYAaTKOBHM
nokasHukoM 10 — 0,36+0,04 mmous/n (p<0,001). Biporixxa pisHuns i Mixk mokasHukamu rpymn Ha 41 no0y (p<0,01). V 41-
no6oBux GpoifiepiB KOHTPOIBHOI rpynu akTuBHICTE ACAT He 3minmnacs (3,90+0,18; p<0,5), a mocnixHoi — Mana TeHae-
HIi10 10 3HmwKeHHs (3,28+0,08 mmons/ rox-1; — 11,4 %; p;<0,1). Pisnung mix akruBHicTio AcAT y Opoiinepis nociuinHoi
i KOHTpOIIBHOT rpyn Oyina BiporigHoro (p,<0,01) i cknanana 15,9 %. ITicis 3acTocyBaHHs mpenapary BMiCT X0JIECTEPOIy y
Opoiinepis mocmigHOl rpynu 3mMeHIuBces 10 3,7+0,23 mmouns/n (p<0,01). BmicT pernHony (BiTaminy A) B CHpOBaTIi KpOBi
y OpoiinepiB nociiaHol rpynu 30UIBIIKBCS, MOPIBHAHO 3 MOYAaTKOBUM, Ha 26,6 % (p,<0,05), KOHTPOJIBbHOI — 3aNuIIaBCcs
crabinsauM (90,7+3,72 Mxr/100 mur; p3<0,5), ane octaTouHUH piBEeHb PETHHONY B IOCTiIHIN rpymi OyB Bummii (p,<0,05),
HIX y KOHTpOJIBHIH, Ha 28,1 %.

Kawuosi cioBa: ['en-A-Crpec, 3aransHuii OUT0K, anmbOyMiHu, cedoBa kuciora, AcAT, AnAT, BitamiH A, X01ecTepor,
KansIii, Gocdop, myxHa pocdarasa, KypuaTa-Opoiinepu.

IMocTaHoBKa npodaeMu. AHali3 Cy4acHOTO CTaHy NTaxXiBHULTBA B YKpaiHi 3aCBiAUYeE, IO Taly3b
BIICBHEHO KPOKYE JI0 EBPOIIEUCHKOTO PiBHA. BHpOOHUIITBO MPOAYKIIi PO3BUBAETHLCS HA OCHOBI pecyp-
€030epiratounx TEXHOJIOTiH, HAyKOBO OOIPYHTOBAHOI CUCTEMH TOJIBIII IITHUII, CIICIialli3amii Ta KOHIIe-
HTpauii BUpOOHHULTBA, BUKOPHCTaHHI BHCOKONPOIYKTUBHOI'O IUIEMIHHOTO NTAaXOIOTOMNIB’S Ta KOM-
IUICKCHOI MEXaHi3allii 1 aBToMaTH3allii BApOOHWYMX IPOLIECIB, BM1JIOT 00OpOOKH 1 BUKOPHUCTAHHS JaHUX
00JTiKy 13 3aCTOCYBAaHHSIM CY4YacHOI KOMITTOTEPHOI TEXHIKH, MaTepiaabHOi 3aIliKaBICHOCTI BJIACHUKIB
nTui Ta MaiiHa [1]. OgHak, 3a JTaHUMHU OJHOTO 13 eJIeKTPOHHHUX (epMEPChKIX pecypciB [2], Ha 4acTKy
¢depmepcrkux rocrnogapets y 2016 poni npunanano 6—8 % arpapuoro BBII nepxasu. Tomy npoOie-
Ma 30UTBINICHHS TPOAYKTHUBHUX ITOKA3HUKIB BUPOOHHUIITBA M’sica a00 S€Ih NMTHUIll 3 KOXHUM POKOM
BTpaya€e CBOIO aKTYaJIbHICTb.

3a manumu boponast B.IL. [3], HeoOXigHOIO YMOBOIO AJIsl PO3BUTKY T'aly3i TBAPUHHHIITBA, 3TiTHO 3
BuMoramu €C, € noTpuMaHHs OajaHCy MK HApOIIYBAaHHSM BHPOOHHUIITBA EKOJIOTIYHO O€3MedHOI
TIPOIYKITIi 1 yTHITi3aImi€ero BiAxoaiB. He3pakaroun Ha Te, 10 0araTo MiAMPHEMCTB YKpaiHu BUKOPHUCTO-
BYIOTb €BPOIEHCHKI TEXHOJIOTiT BUPOOHHULITBA MPOAYKLIi TBAPUHHUITBA, 3aBEPIIAIbHAN TEXHOJIOTIU-
HUI mporuec yTuiizanii nobidHol npoaykuii He BianoBinae cranaapram €C, mo nependadae eQeKTus-
HE BUKOPUCTAHHS O10T€HHUX €JIEMEHTIB THOIO Y POCITUHHUIITBI.

Tomy, npobaema 30iNbIIeHHS] MPOAYKTUBHHUX MMOKA3HUKIB BUPOOHHUITBA M’sica abo s€lb NTHLI 3
KO>)KHUM POKOM BTpada€e CBOIO aKTYaIbHICTh, OCKUIBKY MOPYY 13 OTPUMAaHHIM BHCOKHX PEHTaOEIbHIX
TTOKa3HUKIB, TBAPUHHAN CBIT 3a3HA€ HEBIATBOPHUX 30UTKIB. 3 OTJISAY HA PO3MOYATHI SKCIIOPT MPOIY-
KITii raiy3i NTaxiBHUIITBA 10 KpaiH €Bpomeiicbkoro Coto3y [4, 5], ZOCHTh aKTyaqbHUM € BUBUCHHS
nUTaHHS 010JIOTIYHOI MOBHOLIIHHOCTI M’sica, HE 3BaKAaIOYW Ha MOPYILICHHS piBHOBaru y OiojoriuHii
eKocHCcTeMI. 3a3HaveHi BHITE MPOOJIEMH, 30KpeMa BHCOKAa KOHIICHTpAITiS ITOTOJIiB’ ST ITHII, aKTUBHE 11
BUKOPHCTaHHS, HAJABUCOKI T00O0OBI MPUPOCTH MACH Tijla KypuaT-OpoMIepiB Ta iH. CTBOPIOIOTH IEpeay-
MOBH 10 BUHUKHEHHS BHYTPIIIHIX XBOP0OO, 30KpeMa MeTaboiuHoi eTionorii [6].

AHaJni3 octaHHix gociikensb i myouaikaniii. CranoM Ha 2017 pik BeTepuHapHa ¢apMmaneBTHIHA
MIPOMHUCIIOBICTh YKpaiH! OMaHyBaJia CydacHI TEXHOJIOTI OTpUMaHHSI KOHKYPEHTOCTIPOMOXKHHX JIiKap-
CBKHX 3ac00iB Ta iX HayKOBO-BHpOOHMYY ampoOaito i peectpauito [7]. Hacammepen nie Baamocs 3po-

© Meabnuk A.1O., Mockanenxo B.II., Besyx B.M., Borarko JI.M., Illlypesnu I'.O.,
TumkiBebkuii M.A1., Cakapa B.C., 2017.
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OWTH 3aBISIKW TIUOOKIN 1 CHCTEMHiN poOOTI HAyKOBO-IOCIHITHUX IHCTUTYTIB, JabopaTopii, BUCOKO-
KBaJIipiKOBaHMX JiKapiB BETEPHUHAPHOI MEIWLIMHHU Ta BiAJAHWX CBOIH crpaBi HayKoBIIB. PerenbHi
KJTIHIKO-010XIMIYHI JOCTIDKCHHS Nal0Th 3MOTY BHBUWTH BIUIMB TIperiapaTy Ha OOMiH pEYOBHH, HOTO
J0303aJICKHY 1110, (hapMaKoJIOTIUHI BIACTHBOCTI ¥ (papMaKOKIHETHKY, OTPMMAaHy Ha MPOAYKTUBHICTS 1
SIKICTh KIHIICBOTO CITO’KMBYOTO HaOOpy [8] i, HAcaMKiHEIb, M0 TypOye OimbIIicTh (haxiBI[iB IPOMIUC-
J0BUX NTaxo(pabpuK — 30epeKeHICTh Ta BIATBOPHY 3AaTHICTH ntuii [9]. Ha xanb, mO3uTHBHUI KOM-
IJIEKC TaKOi OIIHKHM HE 3aBXIH BiANOBiNAa€ MIHCHOCTI, OCKUTLKH BCE YACTINIe y MPAKTHYHUX yMOBaX
HE JOTPUMYIOTHCS MPABIJIFHOTO J03yBaHHSA, KPAaTHOCTI BBENEHHS JIKapChKOTO 3aco0y, a TaKOX He-
BMiJie 3 00Ky (haxiBLiB 3aCTOCYBaHHS HE 3a MPU3HAYCHHSIM.

Ha mouatky aBamiaroro cromTTs @.0. Apomenko [10] qocuTh neTaqbHO BUBYHMB BIUIUB 1 PO3-
o BiTaMiHiB A 1 E B opraniami M’SICHUX KypeH 3aJIe)KHO Bil iX piBHs B partioHi. Ile mamo 3mory
HAyKOBO OOIPYHTYBaTH JOUUIBHICTh iX MO€AHAHOTO BHKOPHCTAaHHS y pamioHaX MPOXYKTHUBHOI Ta
IUIEMiHHOT NTHLI. BUBYEHHIO XiMIYHOTO CcKJIay 010TEXHOJOTIYHMX MpenapatiB KapoTuHy BitaTony
1 Bitagency, BUTOTOBICHHX Ha OCHOBI Oiomacu rpuba Blakeslea trispora mpucBsdeHa qucepTaris
[Tpumosoi JI.O. [11]. o cbOronHi TpUBAarOTh AOCHIIKCHHS 3 BUBUCHHS JICTIOHYBaHHA BiTaMiHy A
y TediHmi nTuimi 0aThKiBChKOTO MmoromiB’s [12], cucteMHUMHU i HEOOXIMHUMHU € POOOTH 3 JOCIi-
JOKeHHS OiosoriuHoi il moemnanoro BukopuctanHs BitamidiB C i E [13]. ¥V mepiox 3 2002 mo
2010 pp. iHTeHCHBHE 1 BceOiUuHE BUBUCHHS KOPEKIIi MeTa0oIiuHOro nmpodiar B Kypel-HeCy4oK 3a
CEYOKHUCIIOTO Aiare3y 3 BHUKOPUCTAHHAM (PEpMEHTHOTO Mpenapary MiKpoOiOJOTi4HOTO CHHTE3Y —
ManepoOanmitiny I'3x [14] ta npob6iotuky JlakTun K [15] Takoxk moBeian cBOw ¢()EeKTHBHICTH Y BH-
poOHMUYNX yMoBax. HaBiTh 3aj1eKHO BiJ IOPH POKY PO3pOOJISIOTH BiANOBIIHI peLieNTypH KOMOIKOp-
MiB Ta HOPMH BiTaMiHHO-MIHEPaJIbHOTO KUBJICHHS BUCOKONPONYKTUBHOI nTulli [16]. B octanue me-
CATUPIYYS BEJIMKOTO MPAKTHYHOTO 3HAYCHHS HaOyJO0 BUKOPUCTAHHS BOJOPO3YMHHUX BiTaMiHHO-
aAMIHOKHCJIOTHUX KOMIUIEKCIB 3 METOI MOIEPEIKEHHS IMOJIrinoBiTaMiHO31B nTHIl. Brucoka mpodi-
JaKTUYHA e(EKTUBHICTH Oylia JOBEJEHA 3a BUIOIOBAaHHS Mpenapary BITYM3HSHOTO BHPOOHHUITBA —
Hexasit (Bercuntes, M. Xapki) [17]. BucokoedekTHBHUM Ha LITBOBHX TBapHHAX BHIBHJIOCS Ia-
peHTepanbHe BBemeHHs npenapaty MerasiT (O.L.KAR, Hlapropox) [18]. HecrogiBanuii mo3uTHB-
HUAW BIUTMB Ha (PYHKIIOHAJBHHUHN CTaH MEYiHKH KypdaT-OpoiiepiB OyB BiIMIUCHHI 3a MOETHAHOTO
BUKOpucTaHH: npenapatis Llianogop Ta Kapuiset L Ta npenapary Bitazan (ITAT «Yxkp3ooBeTnpom-
moctauy) [19, 20]. Bike BimoMi # MIMPOKO 3aCTOCOBYIOTHCS KOMILJICKCHI MpenapaTy Ha OCHOBI OyTa-
¢docdany, L-xapHiTuHy rigpoxnopuny i miankobamnaminy [21]. Ciaig BIAMITUTH, 110 HE MEHII BaK-
JUBUM 3aJIMIIAETHCA KOHTPOJIb MIKPOMiHEPaJbHOTO KUBJICHHS NTHUI, 32 BU3HAYCHHSIM OKpPEMHUX
HEOPraHiyHUX KOMIIOHEHTiB KOMOIKOPMIB Ta iX 30€peXeHHIO Yy CKJIadi MPEeMiKCiB i KOpMOBUX 100a-
BOK [22-24]. OnHak He3HAaYHA KUIBKICTh HaBEACHUX BHIIE MOCITIKCHB JIUIIE BiIKPUBAE HOBI MOXK-
JIMBOCTI y TOIIyKaX BUKOPUCTaHHS HOBUX (papMaKOJOTIYHHX 3aCO0IB 1 CTBOPIOE OCHOBY 10 IIO-
JAJIBIIOTO X KOMIUIEKCHOTO 3aCTOCYBAaHHA.

MeTta aocjailzkeHb — BUBYUTH BIUIMB BeTepuHapHOTOo mpemnapaty [en-A-Crpec (po3dwmH IS Tie-
popansHOro 3actocyBanHs, BupoOHHnTBa O.L.KAR, M. Illapropom) Ha oOMiH pedoOBHH y Kypdat-
Opotinepis.

Marepiaa Ta MeTOIH AOCTiMKeHb. EXCriepUMEHTANIbHI TOCITIPKEHHS MPOBOIMIN HA TIOTOJIB’1
rrrutli kpocy Cobb-500, ski yTpuMyBaJIHCS B YMOBaX HaBYAJIbHO-BUPOOHUYOTO MEHTPY biTomepKiBCh-
KOTO HAI[iOHAJILHOTO arpapHOro yHIBEPCUTETY.

Martepianom ans gociimpkensas Oynu 40 Kypyar-OpoinepiB, po3aieHUX Ha ABi rpynu (KOHT-
poabsHa i mocmigra) mo 20 y koxHii. KpoB Opanu y 29-1060BUX KypdaT-OpoiyiepiB 10 MOYATKY
nociiny Ta B 41-go6oBomy Bimi. Ilpemapar 3amaBanu 3 BOAOIO 3 po3paxyHKy | mum Ha 1 1 muTHOT
Boau ynponoBx 10 nuiB. Okpim 3aranpHOro Oinka, ankOyMiHIB Ta aMiHOTpaHc(epas, K IOKa3HHU-
K{ (YHKIIOHAJIBHOI'O CTaHY MEYiHKHM BH3HAYaJId BMICT 3aralbHHUX JIMiAIB, X0JECTEPOIIy, CEYOBOT
KHUCJIOTH, a JOJaTKOBUMH IMOKAa3HUKAMH CTaHy MIHEpaIHLHOTO OOMiHY OyJIM BMICT MarHiro Ta akTH-
BHICTB JTy>KHO1 (pocdaTaszu.

Kypuaram ycix rpyn 3rozoByBaiu KOMOIKOPM, nepeadadeHuii TEXHOIOTTYHOIO0 KapTOIO Ui BUKO-
pHCTaHHS KPOCY ITHII, SKAH BKIIFOYAB CTAPTEPHUIA, POCTOBHI Ta BIATOAIBETHHHI TIEPIOIH.

JlaGopaTopHuii aHani3 KpoBi nmpoBoawIn Ha 0a3i MixkkadeapansHoi maboparopii ®PBM Binonep-
kiBcbkoro HAY. KpoB BinOupanu 1o BBeaeHHs npenapary i Ha 3—5 100y Micis OCTaHHBOTO 3aCTOCY-
BaHHs. BMICT 3arampHOTO OiKa MOCHIMKYBald O1ypeTOBOIO PEaKIi€lo, adhbOyMiHIB — PEAKIIEo 3
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OpPOMKPE30JI0BUM 3EJICHUM, 3arallbHOTO KaNbIlito — 3 apceHaso 111 peaktiBoMm, HeopraHiyHOTO Gocdo-
py — 3 amoHito moxibaarom (VIS-BapiaHT), 3aralbHOro Martito — 3a KOJiPHOIO PEaKIi€r0 3 KCHIIiIUIO0-
BUM CHHIM, BiTaminy A — 3a O. Becceem y moaudikariii Jlepuenka B.1., xoecTepos — 3a peakxiiiero 3
4-aMiHO()eHa30HOM, 3arajbHi Jimiau — cyiabpodochoBaHITIHOBUM PEaKTHBOM, aKTUBHICThH acrapari-
HOBOI 1 aJlaHIHOBOI TpaHcdepa3 — KIHETHYHIUM METOAOM, JyXHOI ¢ocdaTasu — y peakuii 3 4-HITpo-
¢enindocdarom [25]. Yci nepeniyeHi METOUKN BUKOHYBAIH 3 BUKOPUCTAHHSIM HAIliBABTOMATHYHOTO
OioxiMmiuHoTO aHam3atopa Stat Fax 1904+.

OcHoBHi pe3yabTaT aociaiakenHs. Ha 29 no0y BmicT 3araibHOTO OiKa y OpoiiiepiB KOHTPO-
JBHOI Tpynu cTanoBuB 50,6+3,08 1/11, nocminnoi — 42,5+2,16 (pizauns cknagana 16,0 %) i Oyna Bipo-
rigaoro (p<0,05), mpoTe yacTka aJbOYMIHIB y Kyp4aT OCTaHHBOI rpymu Maia TeHuaeHiio (p<0,1) mo
30inbmieHns (+5,2 %) (tabmn. 1).

Bwmict 3aranpHux mimigiB OyB 0JJHAKOBHM, a BMICT XOJIECTEPOITY, CEYOBOI KUCIOTH Ta aKTHBHICTb
amiHoTpaHcdepas BiporigHo He BiapizHsimcs (p<0,5). PisHuns B piBHI 3aragbHOTO Kajiblilo, MarHilo,
HeopraniyHoro (ocdopy Ta akTHBHOCTI Jy»KHOI (ocdarazu Oya He3HAUHOO 1 HeBiporigHow (p<0,5).
BwicT BiTaMiHy A B cMpoBaTIi KpoBi Kyp4ar-OpoiiiepiB He MaB cyTTeBoi pizHuLi (p<0,5).

Tabmums 1 — Bniine npenapaty I'en-A-Crtpec Ha 6ioxiviunnii craTyc B Kypuar-6poiisiepiB 29-1000B0ro Biky

OnunMIs 29-n0608Bi Kyp4ara-opoitnepu
IToxaznuk . -

BUMIPY KOHTPOJIb JOCHi] p<
3aranbHuil 010K r/n 50,6+3,08 42,5216 0,05
AJp0yMiHH r/n 13,6+0,50 13,7+0,17 0,5
AJp0yMiHH poLI. 27,04+2,40 32,2+1,12 0,1
ImyHOTHOOYTIHH r/n 3,6+0,44 4,6+0,68 0,5
AcAT MMOJIB/TOJ* T 4,0+0,28 3,840,27 0,5
AnAT MMOJIB/TO"JI 0,840,044 0,7+0,09 0,5
CeyoBa KHCIIOTa MMOJIB/JI 0,62+0,052 0,71£0,053 0,5
Bitamin A MKr/100 Mt 83,5+5,80 91,8+3,81 0,5
3arajJbHul Kaublii MMOJIB/JI 3,240,11 3,3+0,18 0,5
Heopraniunwmii pochop MMOJIBb/J 2,1+£0,10 2,340,12 0,5
Marsii MMOJIB/J 2,15+0,16 2,27+0,15 0,5
Jlyxxna docdaraza Op/n 522436,5 580+45,0 0,5
3arajbHi JimiIu r/n 16,7+0,71 16,74+0,90 -
Xosectepon MMOJIB/JI 6,5+0,82 6,30+0,63 0,5

IIpumiTka: p< — MOPIBHIHO KOHTPOJIb 1 IOCII HA TOYATKy 3aCTOCYBAaHHS IIperapary.

[Ticna 3acTocyBaHHS IpenapaTy BMICT 3arajibHOTO OijKa B CHpOBATI KPOBi KypuaT-OpoiinepiB 1o-
CIIHOT TpynH 301IbIIKBCsS Ha 16,9 %, MOPIBHSIHO 3 MOYATKOBUM, Y KOHTPOIBHIN — criocTepiranacs
NpOTHJICKHA TeHACHLIs. Y OpoiinepiB gocmigHoi rpynu Oinka Oyno Oinbine Ha 12,2 %, ane OcKiIbKU
JMITH 1HIMBIAyaJIbHUX MTOKA3HUKIB OyIM HAATO IMPOKi B 000X rpynax (37,4-60,4 r/n — y nocuigHii i
34,3-52,4 r/n — KOHTPOJIbHIi), TO Pi3HUI MIX rpyramu Oyia HeBiporigHa. [ToaiOHa TEHACHIS B Ki-
JBKOCTI anbOYMiHIB — iX YacTKa y KOHTPOJbHIN rpymi ckiagana 33,0+1,66 %, nocmignoi — 30,4+1,42
% (p<0,5) Ta imyHOTTIOOYIiHIB.

BaxxnmuBuM mokazHUKOM 0OMiHy OiJIKiB y NITHIII € CEYOBa KUCIOTA, aje 30UIbIIeHHs 11 piBHA € 1H-
JUKaTOPOM PO3BHUTKY CEUOKHCIIOro AiaTe3y. Y OpoiiepiB KOHTPOJIBHOI IPYyNH BMICT ii OyB 3HAUHUM i
ckianaB y 41-nodosomy Bimi 0,67+0,07 MMounb/i1. Y HOCHIHIA TPy BCTAHOBJICHO 3MEHIIICHHS, IIOPi-
BHSIHO 3 [TOYATKOBUM ITOKa3HUKOM, BMIiCTy cedoBoi kuciaotu a0 0,36+0,04 mmons/n (p<0,001). Bipo-
TiIHA TaKOX PI3HMLS MiX MOKa3HUKaMu rpym Ha 41 noOy (p<0,01). [loscHuTH 3MEHIIEHHS PiBHA ce-
YOBOI KHCJIOTH B CHPOBATII KPOBI OpOMJIEPIB JOCIAHOT TPy MOXHA MO3UTHBHUM BIUIMBOM METiO-
HIHY Ta KapHITHHY T1IpOXJIOpUAY Ha (QYHKI[IOHAJIBHUN CTaH TeMaTOLUTIB, a COPOITOIY — Ha CEUOBHII-
TbHY QYHKIII0 HUPOK (MOCHITIOE Aiype3) (Talm. 2).

[HIUKATOPOM CTaHy MEYiHKH € aKTHBHICTh KINITHHHHUX (epMEHTIB — amiHOTpaHcdepa3. Ha mouart-
Ky nociiny akTuBHICTE ACAT y KOHTpONBHIN 1 JOCHIAHIN Tpymax He BiApizHsiacs (p<0,5) i ckmagana
BignoBigHo 3,4+0,28 i 3,7+0,27 mMonb/roa-n. Y 41-1060Bux OpoiiniepiB KOHTPOJILHOI TPYIU aKTHB-
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HicTh (epmenTy He 3miammacsa (3,9+0,18; p<0,5), a mocmimgHOl — Mana TEHACHINIO IO 3HIKEHHS
(3,28+0,08 mmoub/ rox-it; — 11,4 %; p1<0,1). Piznuns mixk aktuBHicTioO ACAT y OpoiuiepiB gociigHol
1 KOHTPOJILHOT TpyN Oyi1a BiporigHoto (p,<0,01) i cknanana 15,9 %.

Tabmuns 2 — Bniius npenapaty I'en-A-Ctpec Ha GioximiuHuii ctaTyce B KypuaT-0poiisiepis 41-1060B0ro Biky

41-n0608Bi Kypuara-Opoiinepu
TToxa3zHuk OpuHALS BUMIPY - p3<
JOCH1 pi< KOHTPOJIb p2<

3arajbHuN 010K r/n 49,7+3,35 0,5 44.3+1,80 0,1 0,1
AnpOyMiHH r/n 14,8+0,43 0,5 14,6+0,40 0,05 0,5
AnpOyMiHH TpoII. 30,4+1,42 0,5 33,0+1,70 0,5 0,1
ImyHOTTIOOYMIHI r/n 3,2+0,31 0,5 3,840,67 0,1 0,5
AcAT MMOJIB/TOJ* T 3,3+0,08 0,01 3,940,18 0,1 0,5
AnAT MMOJIB/TO"JI 0,71+0,13 0,5 0,7+0,10 0,5 0,5
CeuoBa KHCIIOTa MMOJIB/JI 0,4+0,04 0,01 0,7+0,07 0,001 0,5
Bitamin A MKr/100 Mt 116,2+8,0 0,05 90,7+3,72 0,05 0,5
3araJlbHUN KaJIbLik MMOJIB/JI 3,60+0,18 0,5 3,32+0,22 0,5 0,5
Heopraniunuii ¢pocdhop MMOJIB/J 1,9+0,10 0,5 1,8+0,06 0,05 0,05
Marsii MMOJIB/J 2,1+£0,13 0,5 2,2+0,14 0,5 0,5
JIyxHa pocdaraza On/n 367+£33,2 0,5 405+43,3 0,01 0,1
3arajbHi Jimian r/n 15,4+1,18 0,5 15,5+1,0 0,5 0,5
Xonecrepon MMOJIB/JI 3,740,23 0,01 5,1+0,24 0,01 0,5

IpumitTku: p;< — NOPIBHIHO IOCIIJHY i KOHTPOJIBHY TPYIH IO 3aKiHYEHHI JOCTINY; P,< — JOCIIJHY IpyIy IO 3aKiH-
YeHHI 1 Ha MOYaTKy JOCIiNY; P3< — HOPIBHSIHO KOHTPOJIBHY IPYILy [0 3aKiHYCHHI i HA MOYATKy IOCIiay.

AKXTHBHICTb 1HIIOTO iHAUKATOPHOTO JUIsl E4iHKK (PepMEHTY — ajlaHiHOBOI amiHOTpaHchepasu (AnAT)
y OpoiisiepiB TOCIIIHOT 1 KOHTPOJIBLHOI TPYI YIIPOJOBXK TOCHTi Ty He 3MiHtoBanacs (p<0,5).

Takum uymaOM, Tpenapar ['em-A-CTpec MO3WUTHBHO BIUIMBAE HA CTPYKTYPY TEMATOIMTIB, YOMY
CTIPUSIOTh CKJIaAo0Bi mpemnapaTy KapHiTHH DL, XomiHy xjopun i merioHiH. KapHiTuH € ckiagoBum
€JIEMEHTOM KapHITHHTpaHc(depasy, siKka TPAHCIIOPTYE MPOAYKTH TiIPOIi3y KHPIB — KUPHI KUCIOTH B
MITOXOH/IPil TEMATOIUTIB, ¢ BOHH IMiITAIOTHCS [3-OKUCHEHHIO 3 YTBOPEHHSIM OITOBOI KHCIIOTH 1 TIO-
B peakLii TPUKapOOHOBOT'O LIUKITY.

Xomin (BiTaMiH By) y remaromurax pearye 3 )KHPOM, YTBOPIOIOTHCS XoJliHOGoCchaTHIH, sIKi 3a0e3-
MEeYyIOTh MOCTIHHUH BiAIUIMB KUPOBUX PEUOBHH 13 MEUiHKK Y KPOB’STHE PYCIIO 1 TONEPEIKYIOTh PO3-
BHTOK JKUPOBOi qucTpodii rematonutiB. TOOTO, XOIIH MPOSBIISLE JMOTPOIHY it [26].

Y MoJekyii XONiHy € JIabiIbHI METWIBHI TPYIH, HEOOXimHI I 6araTb0X peakiiii TKAaHUHHOTO
CHHTE3y, aji¢ BOHM IMOYMHAIOTh BHKOPHCTOBYBATHUCS JIMIIE 32 HEAOCTATHHO! KUIBKOCTI METIOHIHY.
€IUHIM HKEperoM METHIIFHUX TPYH AJIS CHHTE3y XOJIHY € JIMIIe METIOHIH, KU BXOIUTH 10 CKIaTy
mpermapary.

OTxe, moenHaHHA B ckinaii npenapaty ['en-A-Ctpec KapHITHHY, XOJNiHY 1 METIOHIHY € Ba)KJIMBUM
JUTS TeTIaTOTIPOTEKTOPHOI Jil Tpermapary.

BwmicT miminiB y cupoBartiii KpoBi OpoiJiepiB 3aMIIaBcs CTaOUTBHUM 1 HE BIZPI3HSABCS B PI3HUX
rpymnax sk y 29-, rak i 41-1060Bux Opoiiiepis.

BaxxnmuBuM mOKa3HMKOM OOMiHY JIiITiTiB, B IKOMY aKTHBHY Y4acTh Oepe IMediHKa, € piBeHb XO0JIeC-
Tepony. ¥ 29-no6oBux OpoinepiB BMICT XoJiecTepoly B 000X rpynax He BiApI3HABCS: Y KOHTPOJIbHIN
rpym — 6,5+0,82 mmons/n, gocmiauiii — 6,3+0,63 (p<0,5). Ilicist 3acTocyBaHHS MpenapaTy BMICT XO-
JIeCTepoity y OpoiepiB gociianoi rpynu 3MeHmuBcs (p<0,01) go 3,7+0,23 MMOIIb/11, @ B KOHTPOJIBHIH
criocTepiranacsi Juile He3HayHa TeHAeHLis a0 3MeHmeHHa (p<0,2). Y OpoiinepiB mocnigHoi rpymnu
xonectepoiy Oyno menmie Ha 27,2 %, HIXK y KOHTposbHiH (5,1+0,24 MMOB/1), 1 PI3HUL MK HAMUA
Oymna Biporigaa (p<0,01).

YMicT X0JIeCTEepoTy B CHPOBATITI KPOBI 3aJICKHUTh Bia cTaHy nediHky. [limBumeHHs HOTo KOHIISHT-
patii B cHpoBariii KpoBi (TIepXoJaecTepoeMisi) CIIOCTEPITaeThbesl 3a MATONIOTI] TEYiHKA 3 TMOPYIICH-
HSIM TPOLIECIB YTBOPEHHS KOBYHHMX KHUCIOT Ta >KOBUOBHIIIEHHS (XOJIecTa3). 3a XOiecTa3y 3MEHIIy-

51



Haykosuit Bicauk BerepunapHoi Meantinaw, 1’2017

€ThCS BUAUICHHS JKOBYI Ta xoiectepoiy. OTXKe, 1 3a piBHEM XOJIECTEPOIy MOXKHA TPaKTyBaTH, IO
npenapat ['en-A-Ctpec y OTULI crIpaBisi€ TenaToNpOTEKTOPHY itO.

BwmicT 3aragpHOro Kajbllil0o B CHPOBATIl KPOBI KypuaT-OpoiiiepiB OyB Ha OJHOMY pPiBHI B 000X
rpymnax: KoHtpoubHiit — 3,140,11, mocmigniit — 3,340,18 (p<0,5). Ilicns 3acTocyBaHHs mpenapaTy Be-
JTUYUHY 111 He 3Miammucs (p<0,5).

Y KOHTPOJIBHIN IPyIi BMICT 3arajbHOI0 Kajblio He 3MiHuBCsA (3,3+0,22 mMons/i; p<0,5) i pi-
3HUIA 3 MMOKAa3HUKOM y IOCIHimHIN rpymi Oyma HeBiporigaa (p<0,5). O4eBHAHO, MPUIHMHOIO TaKUX
pe3ynbTaTiB € Te, 0 BMICT KalblLil0 B CUPOBATLi KpOBi OpoiiepiB OyB y MexaxX MaKCUMaJbHOT
HOPMH.

3MiHU BMICTY HeOpraHigHOTO (hochopy Majau IPOTHIICIKHY CIIPIMOBAHICTE: BMICT MaKpoeJIeMEHTa
HE3HAYHO 3MEHIIYBaBCs TOPIBHAHO 3 MOYATKOBUM, B 000X rpymnax: y gocmigHiil Ha 13,7 %, KOHTpOIIb-
Hil — 14,3 %, ane ui 3MiHK Oynu B MeXaxX HOPMHU. Pi3HHULA 10 3aKiHUEHHI JOCTiAY MK rpymnamu Oyina
Hesiporigaa (p<0,5).

[Toka30Bi 3MiHH aKTUBHOCTI JIy>kHOI (pocarasu. AKTUBHICTD i 3MEHIITYBasIacs: 3MIHU B JOCITHIH
rpymi Oynu Biporigni (p<0,01) — aktuBHicTs epmenty cknanana 367+33,2 On/in, a B KOHTPOJIbHIH
BCTAHOBJICHA JIMIIIE TEHACHITIS 10 3MeHmmeHHs (p<0,1).

PiBens mie ogHOTO MakpoeleMeHTa — MarHilo 3ajJuiaBcs cTabiTsHUM B 000X Tpymax (p<0,5 i
p3<0’5)'

Bwmict pertuHony (BiTaMiHy A) B CHpOBATL KpOBi y OpoiiiiepiB JOCITiIHOI Tpyny 301IBIINBCS, TIOPiBHS-
HO 3 MOYaTKOBMM, Ha 26,6 % (p,<0,05), KOHTposbHOI — 3ajmiiaBcs ctabimbauM (90,743,722 Mxr/100 mut;
p5<0,5), ane octaToYHMA PiBEHb PETHHONY B AOCHIAHIHN rpymi OyB Biporiguo (p,<0,05) BUIIMA, HIX y KOH-
TpoJbHiH, Ha 28,1 %.

BucnoBku.1. 3a mocimipKeHHSI CHPOBATKH KPOBi KypdaT-OpoiinepiB 29-m0060BOT0 BiKy KOHTPOJIb-
HOI Ta JAOCHIHOI TPy BiAMIYEHO, IO BMICT 3arajibHHX JIIiiB OYB MPaKTUYHO OJHAKOBUM, a BMICT
XO0JIECTEpPOITY, CEYOBOI KUCIOTH Ta aKTHBHICTh aMiHOTpaHcdepas BiporigHo He BiapizHsuucs (p<0,5).
PizHutisg B piBHI 3aralbHOTO KalbIIif0, MarHito, HeOpraHiqHOTo (ochopy Ta aKTHBHOCTI JTY)KHOI (oc-
¢atasu Oyna He3HayHOwO i1 HeBiporimHowo (p<0,5). Bmict BitTamiHy A B cupoBatii KpoBi Kypyat-
OpoiinepiB He MaB cyTTEBOI pizHUII (p<0,5).

2. I[Ipenapar I'en-A-Ctpec CTUMYIIOE aib0yMIHOCHHTE3YBaIbHY (PYHKIIIFO T€MAaTOLUUTIB, 3MEHIIIYE
(p<0,001) piBens ceuosoi kucaotu (0,36+0,04 mmons/m) i xonecrepoiny (3,7+0,23 mmons/1; p<0,01) B
cupoBarii Kposi i 3HmKye (3,28+0,08; p<0,01) akTHBHICTH IHIUKATOPHOTO JIJIS TEMATONHTIB (pepMeH-
1y — AnAT. 1i 3MiHE € KPUTEpiSIMH TEMaTONPOTEKTOPHUX BIIACTUBOCTEH Mpemapary mIsd KypdaT-
Opotinepis.

[epcnexTHBOIO MOAANBLINX JOCTIIXEHb € BUBYCHHS BIUIMBY mpemnapaty ['en-A-Ctpec Ha oOMiH
PEYOBHH Yy KypuaT-OpoiiiepiB 3a MpoQiTakTHKH TOCTBAKIIMHAIILHOTO CTPECY.
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Bausinue npenapara I'en-A-Ctpecc Ha 00MeH BellecTB y IBIIISAT-0poiiiepoB

, A.JO. Menbnuk, B.II. Mockanenko, B.M. besyx, J.M. Borarko, I'.O. Illlypesny, M., Tumkus-
ckuii, B.C. Cakapa

IMpuBeneHs! pe3ynbTaThl UCCIeNOBaHUH BiusHUA npemnapara [en-A-Ctpecc Ha MeTaboJM3M y HBILIAT-OpoHIepoB
29- 1 41-cyTOYHOTO BO3pacTa B yCIOBUSIX HAyYHO-NIPOM3BOJACTBEHHOTO anpodupoBanus B HIIL] bemonepkoBckoro Hamu-
OHAJBHOTO arpapHoro yHusepcurera. Ilo pesyinbrataM paboTHl ycTaHOBIIEHO, 4TO npemnapar ['en-A-CTtpecc B peKOMEHI0-
BaHHOI1 03¢ 1 MII/I BBI3BIBAJ YBEJIMUEHHE COJEPKAHUS 00mero Geslka B CBIBOPOTKE KPOBHU IBIILIAT-OpOMIEPOB ONBITHOM
rpynns! Ha 16,9 % 1o cpaBHeHUIO ¢ HCXOAHBIM. KOHIIEHTpaIust MOYEBOH KHCIOTHI y NITUIEI KOHTPOJIBHOI TPyNIIEl ObLIa
YBEIIMYCHHOH U cocTaBisiia B 41-cyrounom Bospacte 0,67+£0,07 Mmounb/i. B onbITHON IpyIiiie yCTAaHOBJICHO YMEHbBIICHUE
ee coIepxKaHMsA IO CPaBHEHUIO ¢ IepBOHAYalIbHBIM MokazaTeneM 10 — 0,36+0,04 mmons/n (p<0,001). HoctoBepHas pas-
HUIIAa U MEXIy IoKka3aTesnsamu rpynn Ha 41 cytku (p<0,01). B 41-cyTounsix OpoiinepoB KOHTPOJIBHON IPYIIEl AKTUBHOCTD
AcAT ne usmenunace (3,90+0,18; p<0,5), a uccienoBarensekoi — nMesa TeHASHIUIO K cHibkeHnto (3,28+0,08 MMoib/4-1
— 11 4 %; p;<0,1). PasHuna mexny akTuBHOCTbIO ACAT y O6poiinepoB ONBITHON M KOHTPOJIBHOM Ipymm OblIa JOCTOBEP-
HOM (p,<0,01) u cocraBmsana 15,9 %. Ilocne nmpuMeHeHus mpenapara CoAepixaHUE XOJEeCTEpHUHA y OpOHIepOB ONMBITHOM
rpynnsl ymeHpmmiaoch 1o 3,7+0,23 mmons/n (p<0,01). Conepxanue peruHosia (BUTaMHHA A) B CHIBOPOTKE KPOBH Yy
6poiiepoB OMBITHOH I'PYMNIBI YBEIHYMIOCH 10 CPABHEHHIO C HadalbHBIM, Ha 26,6 % (p;<0,05), KOHTpOIBHON — OCTaBa-
nock ctabuinbHbIM (90,7+3,72 Mxr/100 Mt p3<0,5), HO OKOHYATENBHBIH YPOBEHb PETHHOJA B OIBITHOM IpyIine ObLI BbIIIE
(p2<0,05), uem B KOHTpOILHOH, Ha 28,1 %.

Kirouessble cioBa: I'en-A-Crpece, o0mmii 6enok, anb0ymMunsl, MoueBas kuciora, AcAT, AnAT, ButamuH A, xonecte-
poun, kasbimi, hochop, TyxHas Gpecdarasa, UbIUIITA-OpONIEpHI.

Effect of the Hep-A-Stress drug on the metabolism of chicken broilers

, A. Melnik, V. Moskalenko, V. Besuuk, L. Bogatko, G. Shchurevich, M. Tyshkivski, V. Sakara

The purpose of research. To study the influence of veterinary drug Hep-A-Stres (oral solution, manufactured by
0.L.KAR, Shargorod) on the metabolism of chicken broilers.

Materials for the study were 40 Cobb-500 crossbred chickens, divided into 20 groups (control and experimental) of 20
each. Blood was taken at 29-day-old chicken broilers before the start of the experiment and at 41 days of age. The drug was
dosed with water at a rate of 1 ml per 1 liter of drinking water for 10 days.

After application of the drug, the content of total protein in the blood serum of broiler chickens in the experimental
group increased by 16,9 %, compared with the initial, the control observed the opposite trend. In broilers of the experimental
group, the protein was more than 12,2 %, but because the limits of individual parameters were too broad in both groups
(37,4-60,4 g/1 — in the experimental group and 34,3-52.4 g/l — Control), the difference between the groups was unlikely.
A similar tendency was observed in the number of albumins — their share in the control group was 33,0+1,66%, experimental
—30,4+1,42 % (p<0,5) and immunoglobulins.

An important indicator of protein metabolism is uric acid, since an increase in its level is an indicator of the development
of urinary diathesis. In the broilers of the control group, its content was significant and was in the 41-day age of 0,67+0,07
mmol/l. In the experimental group, the probable decrease, compared to the initial indicator, to the uric acid content to
0,36+0,04 mmol/l (p<0,001). The difference between group indices for 41-days is also likely (p<0,01).

An important indicator of the state of the liver is the activity of cellular enzymes — aminotransferases. At the beginning of the
experiment, the activity of AsAT in the control and experimental groups did not differ (p<0,5) and was respectively 3,97+0,28 and
3,7+0,27 mmol/hel. In the 41-day—old broilers of the control group, the activity of the enzyme did not change (3,90+0,18, p<0,5),
and the experimental had a marked tendency to decrease (3,28+0,08 mmol/hel; 11,4%; p1<0,1). The difference between the activity
of AsAT in the broilers of the experimental and control groups was probable (p2<0,01) and was 15,9 %.

An important indicator of lipid metabolism, in which the liver is actively involved, is the level of cholesterol. In 29-
day broilers, the content of cholesterol in both groups did not differ: in the control group — 6,48+0,82 mmol/l, experi-
mental — 6,30+0,63 (p<0,5). After application, the cholesterol content in broilers in the experimental group decreased
(p<0,01) to 3,7+0,23 mmol/l, while the control showed only a slight decrease (p<0,5), ie the difference was unlikely. In
the broiler cholesterol, the experimental group was less on 27,2 % than in the control (5,08+0,24 mmol/l), and the differ-
ence between them was probable (p<0,01).

Significant changes in the activity of alkaline phosphatase. Its activity decreased: changes in the experimental group
were probable (p<0,01) — the activity of the enzyme was 367+33,2 Od/l, and only the tendency to decrease (p<0,1) was estab-
lished in the control.

The content of retinol (vitamin A) in blood serum in broilers of the experimental group increased, compared with the ini-
tial one, by 26,6 % (p2<0,05), the control remained stable (90,7+3,72 pg/100 ml, p3<0,5), but the final level of retinol in the
experimental group was significantly (p2 <0,05) higher than in the control group, by 28,1 %.

Thus, the preparation Gep-A-Stres stimulates the albumin—assimilating function of hepatocytes, probably (p<0,001) de-
creases the level of uric acid (0,36+0,04 mmol/l) and cholesterol (3,7+0,23 mmol/l; p<0,01) in serum and reduces (3,28+0,08;
p<0,01) activity of indicator for hepatocytes of the enzyme — ALAT. These changes are the criteria for hepatoprotective
properties of the drug for broiler chickens.

The prospect of further research is the study of the effect of the Gep-A-Stress drug on the metabolism of chicken broilers
for the prevention of post-vaccine stress.

Key words: Gep-A-Stres, total protein, albumin, uric acid, ASAT, ALAT, vitamin A, cholesterol, calcium, phosphorus,
alkaline phosphatase, chicken broilers.

Haoitiwna 12.05.2017 p.
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AHAJII3 PAIIIOHY T'OAIBJI CYXOCTIMHUX KOPIB
YKPAIHCBHKOI YOPHO-PSIBOI MOJIOYHOI TOPOIU
3A PE3YJBTATAMMA TUCITAHCEPHU3AIIII

HaBeneHo anami3 panioHy romiBii CyXOCTIHHMX KOpIiB yKpaiHCBKOI 4OpPHO-psI001 MOJIOWHOI MOPOAY 3a pe3yibTaTaMu
nmucnancepusanii. Ha ocHOBI pe3ysbTaTiB aHai3y BCTaHOBJICHO HOPYLIEHHS IPOTETHOBOT'O, BYIJICBOAHOTO, JIIITHOTO, MaK-
Po-, MIKpPOMiHEpaJIbHOTO Ta BITAaMIHHOTO JKMBIJICHHs. Hemomikamu roxiBii KOpiB paHHBEOTO Ta Mi3HBOTO CYXOCTOIO OyJu He-
30aaHCcOBaHa CTPYKTYpa PalioHIiB (HaUIHIIOK TPyOMX KOPMIB), HAAMIipHA KiJIbKICTh, HOPIBHSHO 3 HOTPE6OI0, CyXoi pedoBH-
HH (+12,7 Tta +20,4 %), cupoi xinitkoBunH (+59,9 Ta + 57,4 %), marniro (+119,2 ta +127,9 %), xamnito (+75,0 Ta +83,1 %),
cynbdypy (+36 Ta +46 %), depymy (+492,0 Ta +492,2 %) Ta manrany (+16,0 ta +20,8 %), HU3bKHIA BMicT 0OMiHHOT eHepril
(- 11,0 Ta +0,3 %), cuporo (-32,6 Ta -22,7 %) i neperpaBHoro npoteiny (-35,9 ta -23,2 %), cuporo xupy (-15,3 ta -5,7 %),
JIeTKOTIepeTpaBHUX ByrieBonis: Lykpy (-78,1 Ta -73,4 %) i kpoxmamo (-27,2 Ta + 9,9 %), xansuito (-17,5 ta -16,1 %), doc-
dopy (-49,9 ta -42,3 %), xkynpymy (-37,5 Ta -30,7 %), nuaKy (-33,7 T2 -25,9 %), KobansTy (-18,9 Ta -14,7 %), Hiony (-34,7 Ta
-34,7 %), kaporuny (-34,0 Ta -33,9 %), Bitaminy D (-90,9 ta -91,0 %).

KunrodoBi croBa: cyxocTiiiHi KOpOBH, JUCHAHCEPU3allis, aHAJI3 PAIioHy.

IMocTanoBka npodJemu. Bucokuii piBeHb 0OOMiHYy PEYOBMH B OpraHi3Mi BHCOKONPOIYKTHBHUX
KOpiB noTpeOye opraxizaliii IOBHOLIIHHOI T'OMIBIII, AKa Mepeadadae OnTUMaabHe 3a0e3MeueHHs TBapuH
CHEPTi€l0, MOKUBHUMHU 1 010I0T1YHO aKTUBHUMH peyoBuHamu [20, 23, 27].

OpHuM i3 HAHOUTBIN BiNMOBIMATFHUX JIJII BUCOKOMIPOAYKTUBHUX KOPIB € MEpioj CyXocToro [4, 5,
22, 23]. Tomy nopyIieHHS YMOB TOIIBJII Ta YTPUMaHHS B IIEH TIEPio]] € YaCTUMHU TPHINHAMHA PO3BUTKY
MEeTa0OJIIYHOTO CHHAPOMY Ta XBOpoO 0OMiHY PEUOBHH y CYXOCTIHHUX KOPIB [4, 5, 15].

Oco6nuBicTIO OLTBLIOCTI 3aXBOPIOBaHb, CIPUYMHEHUX HEAOCTATHHOIO 32 OCHOBHHUMH TOKUBHUMHU
Ta 010JIOTYHO aKTMBHHMHU PEYOBHHAMU TOJIBIICIO, € TXHIM cyOKmiHiuHMA epeOir [35, 12, 36, 39]. Tomy
3 JIarHOCTUYHOIO METOIO, MOPSA 3 KIIHIYHUMHU Ta JIAOOpAaTOPHUMH METOJaMH JOCIIIKEHb, SIK ee-
MEHT AMCIIaHcepu3alii, He0OXiJHO TAKOXK BpaxyBaTH aHaji3 TOiBIi CyXOCTIHHUX KOpiB [7].

AHaJIi3 ocTaHHiX AociKeHb i myOaikamiii. [IpoBigHy posp y 3a0e3neyeHHi HaceTIeHHs HAHOLIbII
IHHAMY TIPOYKTaMH XapuyBaHHS, BUPIIMICHH] COMIaTbHO-eKOHOMIYHUX MPOOJIeM y CYCITIJIBCTBI 3aiiMae
TBApPHHHHUIITBO i, HACAMITEPE]T, MOJIOYHE CKOTAPCTBO. [IpOyKTUBHE JIOBrOITTS MOJIOYHUX KOPIB € OJHUM
13 OCHOBHHX KPHTEPIiB €PEeKTUBHOCTI Ta MPHUOYTKOBOTO BEJCHHS MOJIOYHOI'O CKOTApCTBA, OCKLTBKH MOJIO-
YHa TaTy3b 3aliMae BaromMe MicIie B CTPYKTYpi XapvaoBOi IPOMHUCIIOBOCTI YKpainu. Came 11 Tamy3b Biir-
pac OJHY 3 OCHOBHHX POJICH y BUPIMICHHI MPO0BOILYOT MpodiemMu Kpainu [ 14, 32].

TpuBanicTh BUKOPUCTaHHS Ta JOBIYHA MPOIYKTUBHICTH KOPiB OOYMOBIIOIOTHCS CYKYIHOIO Ai€I0
TCHOTUIOBHUX 1 MapaTUIIOBUX (BUPOILYBaHHs i TOIBIIS, PIK 1 CE30H HAPOIKECHHS Ta OTEJeHHs, Npodi-
JIAaKTHYHI ¥ JiKyBanbHi 3ax0au) yuHHUKIB [ 10, 13, 36, 39]. Tinbku 3M0pOBH OpraHi3M KOPOBH MOXKE
3a0e3MeuyBaTH BHCOKY MPOAYKTHBHICTb, TOMY 3J0POB’sl KOPOBH i ii MPOAYKTHBHICTH HEPO3PHUBHO
3B’s3aHi [21, 22, 26, 28, 30, 33, 34].

Sk BiIOMO, Y BUCOKOIIPOIYKTHBHUX KOPiB, OCOOJIMBO HOBUX, TOIIITHHI30BAaHUX TIOPIJI, 30KpeMa,
YKpaTHCBKOI YOPHO-psiO0i MOJIOUHOI, TiBHINCHA iIHTEHCHBHICTh 1 HECTAOUIBHICTE OOMIHY PEUOBUH
Ta BUKJIIOYHO BHCOKA YyTIUBICTH A0 YMOB TOZIBII 1, B MEPIy YEPTy, 0 SIKOCTI KOPMiB, MPOTEiHY Ta
30QJTaHCOBAHOCTI PAaIlioHIB 32 KOMIUIEKCOM MakKpO- 1 MIKpPOEJIEMEHTIB, BITaMiHIB, aMiHOKHCIIOT.
VY pasi mopyIieHHS ONTUMATLHAX YMOB TOMIBJII Y BUCOKOTIPOAYKTHBHUX KOPiB MPOSBISIOTHCS CHM-
NTOMH 1 XBOpOOU 00MiHY peuoBHH. Bee 1ie mpru3BOAUTE 10 XPOHIYHOTO 3HM)KEHHSI MOJIOYHOI POy~
KTHBHOCTI, BUCOKOI SJIOBOCTI MEepPeIYacHOr0 BUOYTTS Kpallux KopiB i3 craga. KiHieBuM Hacmigkom
MOpyIICeHb (hi310JIOTIYHUX TMPOIECIB TPABICHHS y KOPIB € CKOPOUYCHHS MPOAYKTHBHOTO JOBTOIITTS
1o 1,5-2 nakrariii, 3HWKEHHS! PeHTA0EIBHOCTI 1 KOHKYPEHTOCTIPOMOXKHOCTI MOJIOYHOTO CKOTapCTBa
[5,6,9, 11, 12, 32].

© JInuyk MLT'., CaiBincska JLI'., ITacka M.3., 2017.
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OnTuMaTbHa TOIBIIA CYXOCTIHHIX KOPIB — O/THA 3 HAMBAXIIMBIIIIHX JIAHOK y 3a0€3MeUCHH]I HApOKEH-
HsI MIITHOTO 3J0pPOBOTO MPHUILIOAY, 10OPOro CTaHy 310pOB’sl KOPOBH IIiC/I OTEJICHHS, BiATBOPHOI 31aTHOC-
Ti 1 ofIepKaHHS BUCOKUX HAMOIB MoJoKa [ 16, 18, 27]. BaxmBicTh CYyXOCTIHHOTO MEpioAy MOJISATaE y TOMY,
IO caMe B I1eH 9ac YTBOPIOIOTHCS HOBI KITITHHU BUMEHI, SIKi POAYKYIOTh MOJIOKO [28, 30].

ToMy HecTIpHATINMBI YMOBH TOAIBI CYXOCTIHHMX KOpiB MPU3BOAATH HE JIMILE 0 3HMW)KEHHS IpO-
OYKTUBHOCTI, @ ¥ CIPHUYMHIOIOTH PO3BUTOK PsIy METaOONIYHUX XBOPOO, TAKHX SIK alMI03, KETO3,
3MIIIEHHS CHUYyTa, IICIAPOa0Ba TiMOKAJIBI[IEMIsS, BTOPHHHA OCTEOAMCTPOQis, TilMOBITAMIHO3HM, 3HHU-
JKEHHS BIATBOPHOI 37aTHOCTI 1 3aXBOPIOBAHHS CTAaTEBUX OpPraHiB, MACTUTH, XBOPOOH KIHITIBOK Ta iH.
[5,7,12, 13,31, 33, 39].

Mera I0cJailkeHHsl — BUBYUTH TOJIIBJIIO CYXOCTIHHHUX KOPIB YKPaiHChKOI YOPHO-PsA00T MOJIOYHOT
TTOPOJIH: TIPOAHATI3YBaTH CTPYKTYPY Ta MOKA3HUKH ITOBHOIIIHHOCTI paIlioHiB.

Marepiaa i MeToauka gocaim:keHHs. MaTepianoM sl TOCHIPKSHHS OyJIHM PalioHH TOJIBII Cy-
XOCTIHHUX KOPIB YKpaiHCBHKOI 4OpHO-PpsI00i MOJI04HOI mopoau Macoro Tina 600-650 Kr Ta MmIaHOBOIO
npoaykTuBHICTIO 7000 KT MOJIOKa. BMICT TTOXKMBHUX PEUOBHH, MaKpO-, MIKPOEJICMEHTIB Ta BiTaMiHIB
y KOpMax po3paxoByBaJld Ha OCHOBI IOKa3HHUKIB, HABEACHUX Y Jitepatypi [16, 17, 24, 27, 37, 38].

OcHoBHi pe3yabTaTH A0cjaigKeHHs. [IpoBeeHO aHami3 palioHiB KOPIiB IBOX TEXHOJOTTYHUX
rpyI: KopoBH paHHboro (60-21 mob6a) ta mizasoro (20-0 mobda 10 oTeNeHHs) CyX0CTO. BeTaHOBICHO,
0 B TOCITOAAPCTBI 3MIWCHIOEThCS AudepeHIfiiioBaHa TOMIBIA KOPIB PI3HUX TEXHOJOTIYHUX TPYI, B
TOMY 4YHMCIIi ¥ CyXOCTiHHMX. PamioH roxiBii KOpiB paHHBOTO CYXOCTOIO CTaHOBUB: COJIOMA MILIECHHII
03uUMO1 — 8, CIJIOC KYKYPYI3stHHUH — 15, ciHax onepHu — 6, MaKyXa COHSIIHUKOBA — 1, 3epHO KYKY-
pymu — 0,8, 3epHOBI Biaxoau nmrenwni — 0,8, 3epro mmenutti o3umoi — 0,4 xr. KopoBu mi3HROTO Cy-
XOCTOIO0 YTPUMYBAJIKCS Ha PaLliOHi, SKMH MICTHUB: COJIOMY MIICHULI 03UMOI — 7,5, CHIIOC KYKYpyI3s-
HUi — 15, ciHax JmionepHu — 6, MaKyXy COHSIIHHUKOBY, 36PHO KYKYpYI3H, 3€pHOBI BIIXOAM MIICHUI
Ta 3¢pHO MIICHUII 03UMOi 110 1,2 KT.

AHaTi3yI0u1 CTPYKTYpPY PaLliOHiB KOPIB TEXHOJOTIYHHUX TPYI PAHHBOTO Ta Mi3HBOI'O CYXOCTOIO 32
obminHoro enepriero (OE) BusiBIeHO HAAIUIIOK TPyOHX KOPMIB, YacTKa SIKUX CTAaHOBHUIIA, BiIIOBITHO,
31,1 Ta 25,9 % (tabn. 1). BctaHoBneHo, 1m0 YacTKa COKOBUTHX KOPMIB y KOPIiB PaHHBOT'O CYXOCTOIO
(44,7 %) Oyna BUILE HOPMH, B TOM Yac AK y TBapWH Mi3HKOro cyxoctoro (39,7 %) — Hmxde. Yactka
KOHIICHTPOBAHHUX KOPMIB 3HAXOIUIIACS B MEXKaX BEPXHIX TPAHUIIL HOPMH T'OJIIBIII Y KOPiB 000X TEXHO-
JIOTIYHUX TPYIL.

Ta6nuus 1 — CTpyKTypa panioHiB KopiB nepiofy paHHbOro Ta Mi3HBOI'0 CYXOCTOI0, Y BiICOTKAax

. Panniit cyxocriit ITi3niit cyxocriit
I'pyna xopmiB 6] I 6] -
onTHMaJbHA y parioHi onTHMaJbHA B pamioHi
I'py6i 25-30 31,1 20-25 25,9
KonnenTposani 20-25 242 30-35 34,4
CokoBuri 35-40 44,7 40 -50 39,7

KirouoBumu enemMeHTaMu HOPM TOJIBII KOPIB y MEPiO] CyXOCTOIO € CIIOKHMBAHHS CyXOl PEYOBHHH pa-
LIOHIB 1 KOHLIEHTpAIis B Hil, IIEpeLyciM, EHeprii, IPOTEiHy Ta IHIINX MOXUBHUX peuoBHH [9, 23, 38].

KinpkicTh eHeprii, sika YTPUMYETLCS B PaIlioHi, Mac OyTH OJM3bKOI0 0 TOTped TBapuH. IIpoTe,
aHATI3yI0YN PaIliOH! TOIIBII CyXOCTIHHHX KOpiB 3a oOMinHOIO eHeprieto (OE) Hamu BcTaHOBIICHO 11
Hecrauy (-16,8 MJIx) y KOpiB paHHBOT'O CyXOCTOIO Ta ONTUMAaJbHE 3HAYCHHS Y KOPiB Mi3HBOTO CyXOC-
toro (Tabi. 2). Kpim Toro, BusBiieHO HammuIok cyxoi pedoBuHu (CP) B partioni KopiB paHHROTO Ta
Mi3HBOTO CYXOCTOI0, BiAmoBigHO, Ha 1,8 (+12,7 %) Ta 2,9 kT (+20,4 %). TOMy BCTaHOBIIEHO CyTTEBE
3amkeHHs koHnentpauii OE B 1 kr CP (tabxn. 3), Bignosiguo na 2,28 (-21,1 %) i 2,13 MIx
(-19,2 %) ta migBumenHs kounenTpamii CP B 1 M OE (ta6un. 4), BignosigHo, Ha 0,03 (+33,3 %) Ta
0,02 xr (+22,2 %). SIkuio eHepreTH4Hi 3aMacy OpraHi3My TPUBAIHUN Yac HE TOMOBHIOIOTHCS, BUHUKA-
I0Th TIOPYIIEHHS METAa00IIi3MYy, SIKI MOXYTh CIIPUYMHUTH 3aXBOPIOBaHHS TBapuH [4, 5, 6, 20, 31].

BwmicT cuporo mpoteiny B pamioHax KOpiB 000X rpyn OyB HIKYHM 3a moTpely 1 Horo Hectada
cranoBuia 744,8 t (-32,6 %) y KopiB paHHBOTO CyX0cTo10, Ta 519, 8 1 (-22, 7 %) — mizHBOTO (TA0I. 2).
Hezabe3nedeHicTs cupuM mpoTeiHoM B mepepaxyHky Ha 1 xr CP (tabum. 3) craHoBmIIa, BiIIOBIAHO,
64,6 T (-40,1 %) Ta 65,9 r (-39,0 %), B nepepaxynky Ha 1 M/Ix OE (tabxa. 4) — BinnosigHo, 3,6 T
(-24,2 %) Ta 3,7 (-24,3 %).
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Tabmuis 2— Pe3yabpTaTn aHai3y panioHiB KopiB mepioxy paHHBOro Ta Mi3HHOI'0 CYXOCTOIO

ITo>xuBHi i 6ionorivuHO H0T118)e6a PaHHHjE ;}(I)xocrmi J— HBHH;I[CZ;(OCTmi JR—

AKCTHBH! PEHIOBHHE " paH}i/OHi norpedu ou B ‘%E) paH}i/OHi noTpedu ou B ‘Vf
OE, MJIx 153 136,2 -16,8 -11,0 153,4 +0,4 +0,3
KopmoBi oaunmLi, KT 13,5 114 2,1 -15,5 13,4 -0,1 -0,7
Cyxa peuoBHHa, KT 14,2 16,0 +1,8 +12,7 17,1 +2,9 +20,4
Cupwif npotein, T 2285 1540,2 -744,8 -32,6 1765,2 -519,8 -22,7
IleperpaBuuii nporein, r 1485 952,2 -532,8 -35,9 1140,6 -344.4 -23,2
Cupwuii xxup, T 515 436,4 -78,6 -15,3 485,7 -29.3 -5,7
Cupa KIITKOBHHA, T 2980 4764,8 +1784,8 +59,9 4689,3 +1709,3 +57,4
Kpoxwmais, r 1930 1405,1 -524,9 -27,2 2120,3 +190,3 +9,9
Iykop, T 1485 325,6 -1159,4 -78,1 394,4 -1090,6 -73,4
Cisib KyXOHHA 80 80,0 0 0 80,0 0 0
Kapmii, 130 107,3 =227 -17,5 109,1 -20,9 -16,1
Docdop, T 75 37,6 -37,4 -49,9 43,3 -31,7 -42,3
MarHii, 24 52,6 +28,6 +119,2 54,7 +30,7 +127,9
Kauii, r 90 157,5 +67,5 +75,0 164,8 +74,8 +83,1
Cynsdyp, T 30 41,0 +11,0 +36,7 43,8 +13,8 +46,0
Depym, Mr 945 5592,0 +4647,0 +492,0 5596,2 +4651,2 +492,2
Kympym, mr 135 84,4 -50,6 -37,5 93,6 -41,4 -30,7
[TuHK, MP 675 4477 -2273 -33,7 4934 -181,6 -26,9
Mamnran, Mr 675 782,9 +107,9 +16,0 815,4 +140,4 +20,8
KoGanbt, MTr 9,5 7,7 -1,8 -18,9 8,1 -1,4 -14,7
Vo, mr 9,5 6,2 -3,3 -34,7 6,2 -3,3 -34,7
Kapotus, Mr 810 534,8 -275,2 -34,0 535,2 -274,8 -33.9
Bitamin D, Tuc MO 16,2 1,47 -14,73 -90,9 1,46 -14,74 -91,0
Birtamin E, Mmr 540 972,8 +432,8 +80,2 1028,8 +488,8 +90,5

Tabmums 3 — KonnenTpauis eHeprii, mo:kuBHUX i 6i0/10rYHO0 AKTHBHUX PEYOBHH Y Pal[ioHi CyXOCTiifHMX KOpPiB B Po3-
paxyHKy Ha 1 KI' cyXoi pe4oBUHH

Panmniii cyxocriit ITi3niit cyxocTiit
TToxxuBHi .i 010JIOTIYHO ) | 4 o sop- | + 10 wop- ) | 4 1o sop- | + 110 wop-
AKTHBH1 PCHOBUHHA HOpMa y pailoH1 M iy % HOpMa y parloH1 M iy %

O6wminna enepris, MJx 10,8 8,52 -2,28 -21,1 11,1 8,97 -2,13 -19,2
KopMmoBi onuHHII, KT 0,95 0,71 -0,24 -25,3 0,97 0,78 -0,19 -19,6
Cupuii IpoTeix, T 161 96,4 -64,6 -40,1 169 103,1 -65,9 -39,0
[leperpaBHuii npoTeil, T 105 59,6 -45.4 -43.2 110 66,6 -43.4 -39,5

Cupuit sxup, T 36 27,3 -8,7 -24.2 40 28,4 -11,6 -29,0
CHpa KIITKOBHHA, T 210 298,1 +88,1 +42.0 200 274,0 +74,0 +37,0
Kpoxwmais, r 134 87,9 -46,1 -34.4 143 123,9 -19,1 -13,4
Lykop, T 105 20,4 -84,6 -80,6 110 23,0 -87,0 -79,1

Cinb KyXOHHa, T 5,63 5,00 -0,63 -11,2 6,21 4,52 -1,69 -27,2
Kanbiii, 9,15 6,71 -2,44 -26,7 9,80 6,37 -3,43 -35,0
Dochop, T 5,28 2,35 -2,93 -55,5 5,88 2,53 -3,35 -57,0
MarHiii, 1,77 3,29 +1,52 +85,9 1,78 3,19 +1,41 +79,2
Kaiit, r 6,30 9,85 +3,55 +56,4 6,70 9,63 +2,93 +43,7
Cynmsdyp, T 2,11 2,56 +0,45 +21,3 2,22 2,56 +0,34 +15,3
Depym, Mr 67 349,8 +282,8 +422,1 70 3270 +257,0 +367,1
Kynpym, mr 9,5 5,28 -4.22 -44.4 10,1 5,47 -4,63 -45,8
uuk, Mmr 48 28,0 -20,0 -41,7 50 28,8 -21,2 -42.4
Mamnras, Mr 48 49,0 +1,0 +2,1 50 47,7 -2,3 -4.,6

Kobaibt, Mr 0,67 0,48 -0,19 -28.,4 0,70 0,48 -0,22 -314
oz, Mr 0,67 0,39 -0,28 -41,8 0,70 0,36 -0,34 -48.,6
Kapotun, mr 57 33,5 -23,5 -41,2 60 31,3 -28,7 -47,8
Bitamin D, MO 1141 91,6 -1049.4 -92.0 1203 85,4 -1117,6 -92.9
Bitamin E, Mr 38 60,9 +22.9 +60,3 40 60,1 +20,1 +50,3
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AHanori4How 6yi1a 3a6e3MedeHicTh PalioHiB CYXOCTIfHIX KOPIB MepeTpaBHUM HIpoTeiHoM. Moro
BMICT Yy pamioHax KOpiB PaHHBOTO Ta Mi3HHOTO CYXOCTOIO CTaHOBWB, BiANOBiAHO, nuime 952.5 Ta
1140,6 r, mo 3a6e3neuyBano 64,1 ta 76,8 % Bix motpedu (Tabmn. 2). BianosigHo, KOHIEHTpAIS TIEpe-
TpaBHOTrO NpoTeiny B 1 kr CP pamiony (ta6:a. 3) cranoBmia e 59,6 ta 66,6 T, mo Oy10 HIDKYE HO-
pmu Ha 43,2 Ta 39,5 %, B nepepaxynky Ha 1 Ml OE (tabin. 4) — Bignosiguo 6,99 ta 7,34 r, mo Ha
28,0 Ta 25,0 % Hwkue HOpMU. Bimomo, 1110 32 HEAOCTATHLOTO MPOTETHOBOTO XKHUBJICHHS a00 HOTO He-
TTOBHOITIHHOCTI 32 aMiHOKHCJIOTHHM CKJIQZIOM Yy )KYHHHX MTOPYIITY€EThCS OOMIH PEUOBHH, 3MEHIITYETHCS
BHIUJICHHS IMITYHKOBOT'O COKY 1 COKY MMIIIUIYHKOBOI 3aJI03H, 3HIKYETHCS aKTUBHICTH MPOTECOTITHIHIX
(epMeHTIB, YNOBINBHIOETHCS PICT, MOPYLIYIOTHCS BIATBOpHA (YHKIiS TBApWH 1 PO3BUTOK IUIOIIB,
3HIDKYIOTBCSI Heclenndigaa pe3uCTeHTHICTh, CHHTE3 IMYHOTJIOOYIIiHIB, SKICTh MOJIO3UBA, HAPOKY-
€ThCSI HETIOBHOIIIHHE ITOTOMCTBO [5, 6, 11, 28].

Bcranonenuit Hagmumok CP € HachainkoM HaaMipHOI KiBKOCTI CHpOi KIITKOBHHHU B pallioHax
KODIB SIK paHHBOTO, TaK 1 MI3HBOTO cyxocToro (Tabin. 2), BiamosinHo, Ha 1784,8 (+59,9 %) ta 1709,3
(+57,4%), mimBumenoro ii Bmicty B po3paxyHky Ha 1 xr CP (tabm. 3), BiamoBimno, Ha 88,1 T
(+42,0 %) Ta 74 r (+ 37,0 %) Ta B mepepaxynky Ha 1 MJlx OE (tabxn. 4), BiznosigHo, Ha 15,5 T
(+79,5 %) Ta 12,6 T (+70,0 %). Binomo, 110 HaAMipHa KOHLIEHTpAaLis KIITKOBUHH 3MEHIIIYE MIEPETPaB-
HICTh CYXOi PEYOBHHHU KOPMIB y nepeannryakax [11, 28, 29].

3a HOpMyBaHHS IOTPEOH KyWHHUX TBapWH y BYIJIEBOJAX B CYUaCHHUX CHCTEMAaXx JKFBJICHHS BPaXOBYEThCS
notpeda MiKpoopraHi3MiB y (epMeHTyroUili peHoBHUHI, a PalioHH HEOOXiAHO OalaHCYBAaTH 32 BMICTOM CTpY-
KTypHMX (KITITKOBHHA) 1 HECTPYKTYPHHX (KpOXMaJjib, I[yKop) ByrieBomiB. Ilin yac OanaHCyBaHHS pallioHiB
JUTSL TBAPHH 32 BMICTOM BYTJICBOZIB BPaXOBY€ETHCS IBUAKICTh IXHBOTO ITEPETPABIIOBAHHS B PYOITi 1 TOCTYII-
HICTb JJIs1 MIKPOOPI'aHi3MiB, OCKUIBKH Y TTepIini 2-3 TOMHU ITiCIIS TOiBII IIEPETPABITIOIOTHCS IyKpH, Yepe3 3-
6 — KpoxmaJb, uepe3 6-8 — KiiTkoBuHa [29].

3 ByIJIEBOAIB y pyOILll MIKpOOPraHi3Mu CHHTE3YIOTh KOPOTKOJIaHIIOroBi skupHi kuciotu (KIXKK),
KUTBKICTB SIKHX 32 100y B KOpiB Moske nocsratu 3-4 kr [28, 29]. KKK nokpusatots 10 40 % 3aransHoi
notpebu xkyiHUX B eHeprii. Cepes HUX ocHOBHA YacTka (10 70 %) mpumnaaae Ha OLTOBY KHCIIOTY, KA
€ TIOTIEPEeTHUKOM JKHPY MOJIOKa. B pe3yipTaTi OKHCHEHHS OLITOBOI KUCJIOTH B TKAHWHAX JKyWHUX TBa-
puH 3a6e3neuyetbes 40-60 % ixHBOI MOTpeOHN y MeTabomiuHii eHeprii (3 1 momnst yrBoproeTsest 10 mo-
niB AT®) [28, 29]. Bimomo, 110 s yTrTizamii ONTOBOT KHCIOTH HEO0OXilHAa HAsSBHICTH aJeKBaTHOI
KIJTBKOCTI TITFOKOTEHHUX PEUOBHH, 30KpeMa, MPOITIOHOBOT KUCIIOTH, KA € IMOMEPSIHUKOM TITIOKO3H. 3a
paxyHOK TIIOKOHEOTeHe3y 3 MPOIOHOBOI KUcIoTH 3a0e3nedyeTbest 40-60 % moTpedu KyHHUX y TITI0-
Ko3i [29].

[IpomioHOBa KUCIIOTa CUHTE3YETHCS MIKpPOOpPraHi3MaMH 3 KPOXMaJlo KOpMiB. BmicT kpoxmanio B
palioHaxX KOpiB paHHBOTO 1 M3HLOTO CYXOCTOI0 CTAHOBHUB, BiAmoBinHO, 1405,1 Ta 2120,3 1, 110 cTaHo-
Buth 72,8 Ta 109,9 % Bix motpedu (tadm. 2). [Ipote, koHmeHTpamis kpoxmainio B 1 kr CP kopwmiB parii-
oHy Oymna, BianmoBinHo, Ha 34,4 Ta 13,4 % Huwxk4or0 32 HOpMY (Tabum. 3). B nmepepaxynky Ha 1 M/Ixx OE
KOHIICHTPAIIiSI KPOXMATIO y KOPIB PAaHHLOTO CyXOcTor Oyna Ha 18,3 % HWKYO0I0, 2 y KOPiB MI3HHOTO
CyxocTor0 — Ha 7 % BHIIOIO, TOPIBHIHO 3 HOPMOIO (Tadm. 4).

Kpim Toro, Hamu BcTaHOBJIEHO 3HAYHHMU AeiUUT LyKpy B palioHaX KOPiB PaHHBOTO i Mi3HBOTO
CYXOCTOI0: 3a0€3MeUYeHiCTh CTaHOBMJIA, BiANOBIAHO, 21,9 Ta 26,6 % Bix moTpedu (tadi. 2). B nepepa-
xyHKy Ha 1 kr CP BMICT ykpy B KOpMax paIfioHy cyxocTiitHux kopiB csras 19,4 1 20,9 % Bix Hopwmu,
a B nepepaxyHky Ha M/Ix OE — 24,7 ta 26,3 % BianosigHo (Tabm. 3, 4).

Hns mepebiry MikpoOionoTiuHUX TpoleciB y pyOui HeoOXigZHO BUTPUMYBATH ONTHMAaJbHI
CITIBBITHOIIIEHHS: IYKPOBO-TIPOTEIHOBE Ta MYKOPTKPOXManb-TipoTeiHOBe. OCKIJIIBKHA BMICT B parli-
OHaX KOPiB PaHHBLOTO 1 MiI3HBOI'O CYXOCTOI MEPETPABHOrO MPOTEiHy 3a0e3meyyBaB motpedy, Bia-
MOBiIHO, Jutie Ha 64,1 ta 76,8 %, a BMICT 1ykpy — 3HauHo MeHme (tumre 21,9 Ta 26,6 % Big noT-
pebu), TO BCTAHOBJIEHO IOCHTh HHU3BKE IIYKPOBO-TIPOTEIHOBE CITIBBITHOIICHHS — BIATIOBIIHO
0,342:1 ta 0,346:1 3a mopmu 0,90-0,95:1 (tabn. 5). He 3Baxkatounm Ha BUIUH BMICT KPOXMAaJio B
pauioHi CHiBBIJHOWIECHHS LYKOP+KPOXMalb-MPOTEIHOBE y pallioHaX KOPiB PaHHBOTO CYXOCTOIO
Oyno Bce xx Hu3bkuM (1,818:1), mpoTe y KopiB mi3HBOTO cyxocToo (2,205:1) — Gyno B Mexax HO-
pmu (2,0-2,2:1). Hu3bki MyKpoOBO-TIPOTETHOBE Ta MYKOPTKPOXMATL-TIPOTEIHOBE CIiBBITHOIICHHS
MOXXYTh CIPUYUHHUTH HEAOCTATHIA CHHTE3 MPOMIOHATY 1 INIIOKO3U Ta PO3BUTOK KETO3y 3 HOro He-
raTUBHUMH HACIiJKaMH: MATOJIOTIEI0 MEYiHKH, CEeplls, HUPOK Ta PO3BUTOK BTOPUHHOI OCTEOIHCT-
podii [5, 6, 28, 39].
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Tabmuis 4 — KonnenTpanist mo:kuBHUX i 6i0/10riYHO AKTHBHUX PEYOBHH Yy PAl[ioHi CyXOCTiifHMX KOPiB B PO3PaxXyHKY
Ha 1 M/l o6miHHOY eHeprii

Panniii cyxocriii ITi3niii cyxocTiit
[MoxxuBHi i GionoriuHo + 110 HOp- + 1o
aKTMBHI PEYOBHHH nopma ¥ | y parioni 0 Hop- MU H‘fﬁﬁ‘a y pauioHni + Ao HOpMH
MU o HOPMH o
y % y %
KopMoBi ouHHII, KT 0,088 0,084 -0,004 -4,5 0,088 0,087 -0,001 -1,1
Cyxa peuoBHHa, KI 0,09 0,12 +0,03 +33.3 0,09 0,11 +0,02 +22.2
Cupuii nporein, r 14,9 11,3 -3,6 -24.2 15,2 11,5 -3,7 -24.3
[IeperpaBHuii nporein, r 9,71 6,99 -2,72 -28,0 9,91 7,43 -2,48 -25,0
Cupuid xxup, T 3,4 3,2 -0,2 -5,9 3,6 3,2 -0,4 -11,1
CuHpa KIITKOBHHA, T 19,5 35,0 +15,5 +79,5 18,0 30,6 +12,6 +70,0
Kpoxwmais, r 12,6 10,3 -2,3 -18,3 12,9 13,8 +0,9 +7,0
Hyxop, r 9,7 2.4 -7,3 -75,3 9.9 2,6 -7,3 -73,7
Cinb KyXOHHA, T 0,52 0,59 +0,07 +13,5 0,56 0,52 -0,04 -7,1
Kanbiii, 0,85 0,79 -0,06 -7,1 0,88 0,71 -0,17 -19,3
Dochop, T 0,49 0,28 -0,21 -42.9 0,53 0,28 -0,25 -472
Marsiif, 0,16 0,39 +0,23 +143,8 0,16 0,36 +0,20 +125,0
Kaiit, r 0,60 1,16 +0,56 +93,3 0,60 1,07 +0,47 +78,3
Cynsdyp, T 0,20 0,30 +0,10 +50,0 0,20 0,29 +0,09 +45,0
Depym, M 6,2 41,1 +34,9 +562,9 6,3 36,5 +30,2 +479.4
Kynpym, Mr 0,88 0,62 -0,26 -29,5 0,91 0,61 -0,30 -33,0
uuk, Mmr 4,41 3,29 -1,12 -25,4 4,50 3,22 -1,28 -28.,4
Manras, Mmr 4,41 5,75 +1,34 +30,4 4,50 5,31 +0,81 +18,0
KobainbT, Mr 0,060 0,056 -0,004 -6,7 0,060 0,053 -0,007 -11,7
oz, mr 0,060 0,046 -0,014 -23,3 0,060 0,040 -0,020 -33,3
Kapotun, mr 5,29 3,93 -1,36 -25,7 5,41 3,49 -1,92 -35,5
Bitamia D, MO 106 10,8 -95,2 -89,8 108 9,5 -98.5 -91,2
Biramin E, Mr 3,53 7,14 +3,61 +102,3 3,59 6,70 +3,11 +86,6

BBaxkaeTncs, 110 parionu KopiB 3 1000BUM HaoeM 40 KT 1 OLTbIIIE MOJIOKA MAlOTh MICTUTH HE Me-
Hine Hix 30 % HecTpyKTYpHUX BYTJIEBOMIB (KPOXMAITio, IYKpY, MEKTHHY, O-TJIOKaHy) y CyXiil pedo-
BHHI KOopMy. HaliBuIuii cTymiHb IEPETPABHOCTI €HEPTii, CyXOi 1 OpraHigHOl PEYOBUHU KOPMY B PYOITi
KOpiB 3a0e3Mevy€eThCs 3a BiTHOMICHHS MK BMICTOM JIETKO3aCBOIOBAHUX BYTJICBOJIB 1 KIIITKOBUHH B
mexax 1,73-1,98:1 [29]. IIpore HaMu BCTAaHOBJICHE JIOCUTh HU3bKE CITIBBITHOIIECHHS IIyKOP+KPOXMalh
: KJIITKOBMHA y partioHi kopiB parnasoro (0,364:1) ta mizaporo (0,536:1) cyxocToro, 1Mo IpHU3BOIUTH
JI0 3MCHIIICHHS TIEPETPaBHOCTI CHEPTii, CYXOi 1 MepeTpaBHOI PCUOBHUHH.

Tabmums 5 — ChniBBiiHOIIEHHS OKPEMHUX MOKHBHUX Ta MiHEPAIbHUX PEYOBHH Y PanioHi CyXocTiHHUX KOpiB

B partioni
CriiBBiAHOIICHHS Hopwma N N . .\
paHHIH CyXOCTii Mi3HIA CyXOCTIH
Ilykop : nepeTpaBHuii npoTein 0,9-0,95: 11 0342:1 0,346: 1
Ilykop + Kpoxmaib : meperp. nporein 2,0-22:110 1,818:1 2,205:1
LlyKop + KpOXMaJib : KITiTKOBHHA 1,73-1,98 : 1) 03631 0,536 1
Ca:P 1,65-1,70 : 11! 2,854:1 2,520: 1

Jlimiayn KopMiB BimIrparoTh BaXIIHBY POJIh Y 3a0€3MeUeHH] IIACTUIHNX 1 CHEPTeTHYHUX MPOIIECIB
B opraHi3mi TBapuH. [loTpeba TBapuH y HE3aMiHHHUX JIHOJIEBIH 1 JIIHOJICHOBIH XUPHUX KHUCIOTaX 3a-
0e3mevyeThCsi, B OCHOBHOMY, 32 PaxyHOK POCIMHHHMX KOPMiB. 3HaU€HHs JiMiAiB y TOMiBJII TBapuH, y
TOMY YHCIIi B TOXIBJI )KyHHHUX, MOB’s3aHe 3 IXHHOIO BUCOKOIO CHEPTETHYHOIO LIHHICTIO Ta OaraTocTo-
POHHIM BIUTMBOM Ha TKaHMHHHAU MeTa0oJ1i3M. Tak, BUKOPUCTaHHS JKHPIB y TOMIBIII KOPiB 3a0e3meuye
IMIIBUIIEHHS BMICTY €HEprii B pallioHi 3a HEIOCTaTHLOI'O BMICTY CyX0Oi PEYOBHHH 1 301JIbIICHHS BHKO-
PUCTaHHS €K30TCHHHX XXUPHUX KUCIIOT Y CHHTE31 JIMiJIiB MOJIOKA, IPUBOANUTH JI0 3MCHIIICHHS BTPAT
eHepril B mporieci (epMeHTallii ByrjieBoaiB y pyOii. Hamu BCTaHOBJICHO, 110 BMICT CHPOTO JKHPY B
pallioHi KOpiB PaHHBOTO Ta IMI3HHOTO CYXOCTOIO CTAaHOBHUB, BiAmoBimHO, 346,4 Ta 485,7 T, Mo Ha

60




Haykosuit BicHuk BerepuHapHoi Meantinaw, 1’2017

15,3 ta 5,7 % wmmwk4e 3a motpedy (Tabm. 2). Konmenrpartis cuporo xwupy B 1 kv CP Tta 1 M OE crano-
BWIIA, BianoBiaHO 27,3; 28,4 13,2; 3,2 1, 1o Oyo Ha 24,2; 29,01 5,9; 11,1 % Hiwkue HopMu (Tad. 3, 4).

MiHepanpHe KUBIICHHS KOPIB BU3HAYAETHCS 3aTaJIbHOIO KUTBKICTIO MaKpo- Ta MIKPOEJIEMEHTIB Ta
iXHIM CITiBBITHOIIICHHSM MK OKPEMHUMH 3 HUX Ta KOHIIeHTparlieo B 1 kr CP KopMiB paIiioHy.

BcranoBneHo, 1o KOPMH palioHy 3a0e3MNeUyioTh KOPiB PaHHBOTO Ta Mi3HBOTO CYXOCTOIO KaJIbLIEM,
BiAMOBIHO, Ha 82,5 Ta 83,1 % Bix motpedu (tabdmn. 2). [Ipote, B 1 kr CP BMICT KaJIbI[iF0 CTAHOBHTH JIUIIIE
73,3 Ta 65,0 % Bix HOpMH (Tabm. 3), a koHteHTparis edemenTa B 1 MJIx OE cranosuna 92,9 ta 80,7 %
Bix HOpMH (Tabi. 4). Hectada KambIIito B parfioHi TBAPHH MOCHITIOE MOOLTI3aIiI0 HOTO 3 KiCTOK, ITI0 € MPH-
YUHOIO aJliMEHTapHOi ocTeoancTpodii, ocTeonopo3y Ta octeoMansmii [ 1].

3a0e3neueHIiCTh PallioHiB T'OiBII KOPiB PaHHLOTO Ta II3HBOTO CYXOCTOK (HOCHOPOM CTAaHOBHUIIO,
BignoBigHo, umie 50,1 Ta 56,7 % Bixg motpedu (Tadm. 2). Tomy koHmenTparis Gocdopy B 1 kr CP ta B
nepepaxynky Ha 1 M[x OE Oyna, BigmoBiaHo, Ha 55,5 Ta 42,9 % HUXYOIO Bii HOPMH Y PallioHi KOpiB
paHHBOTO cyxocToro Ta Ha 57,0 1 47,2 % — mi3Hboro (tabn. 3, 4). Henocratnicts pochopy B pauioHi
KOpiB MOkKe OyTH NMPUYMHOIO BTPATH alEeTUTY, CIIOBUIBHEHHS POCTY, 3HMXKEHHS MPOAYKIIT MOJIOKA,
MOPYIICHHS PeNPOAYKTUBHOI QYHKIiI. ¥ pa3si 3HauHOTrO nedinuty docdopy 3MEHIIyeThCSI Maca Kic-
TOK, BOHHU CTalOTh PUXJIUMH i caOkumu. [Ipu mboMy B KOPIB CIIOCTEPIraeThbes OCTEMAILLIS Ta OCTEO0-
nuctpodis. ['octpa rimodocdareMis MOXKE CIHOCTEPIraTHCS Y KOPIB, SKUM 3rOA0BYIOTh KOPMH 3 JTyKE
HU3BKUM BMicTOM (ocdopy, ado 3a BEeIMKUX Horo morped (Mmi3HsA TUIbHICTh, OCOOJIMBO 3a HAsIBHOCTI
IBIIHAT, yTBOPEHHS MOJIO3MBA Ta MOJIOKA Ha MOYaTKy JiakTtalii). ['imodocdaremis cynmpoBomKyeThCs
rinokaibliiieMi€ero 1 rimomarHiemiero. KpiMm toro, rimodocdaremis Moke OyTH HPUIHMHOI IeMOrIo0i-
HYPpIi Ta 3aJIe)KyBaHHs, SIKE Ha3UBAETHCS MICIIPO10BOIO Tinmodocdaremiero [1].

Sk BUIHO 3 AaHUX TaOmuui 5, BUCOKE KanbLii-ocopHe CHiBBIAHOMIEHHS BCTAHOBICHO B KOPMax
pationy kKopiB panHboro (2,854:1) Ta mizaporo (2,520:1) cyxocroro, mopiBHsHO 3 HOpMoro (1,65-1,7:1).
Bucoxke xansitifi-ochopHe CITiBBITHOMIEHHS MIKiITABE, OCKUTEKHA B KUTITKIBHUKY YTBOPIOIOTHCS BAKKO-
PO3YMHHI CHONYKH KajbLito (pochaTu Ta kapOoHaTH), sIKI HEAOCTATHRO aOCOPOYIOTHCS, 1 MaiiKe Hepo3-
YMHHI CHIOJYKH 3 BUILMMH KUPHUMH KHCIoTaMH. [Ipy 301bIIeHH] BMICTY KaJbLil0 B KOpMax adcopOis
¢dochopy B TpaBHOMY TpaKTi BEJIMKOI poratoi Xya100Hu 3MeHIIYyeThesA. BoaHouac, piBeHs GocdaTi y py-
0111 )KyWHHX 3HAYHO BIDIMBAE HA BCMOKTYBaHHS KaJIbITito 1 MarHito [1].

BcraHoBiieHo, 110 palioHu KOpPiB paHHBOTO 1 Mi3HEOTO CYXOCTO0 3a0€3MeueHi MarHieM BUINE MOT-
pebu, BiamoBigHO, Ha 219,2 Ta 227,9 % (Tabn. 2). ToMy BigMmideHa HOTo IiIBUIIEHa KOHIICHTpAIsS B
1 kr CP ta B mepepaxynky Ha 1 M/Ix OE sx B parmioni kopiB panusoro (+85,9 ta + 143,8 %), Tak i
mi3HBOTO cyxoctoro (+79,2 ta + 125,0 %) Bignosiguo (tadin. 3, 4). IIpoTe HaAIMIIKOBUN BMICT Mar-
HiI0 HE CIPUYMHSIE HETaTUBHOTO BIUTUBY Ha 3aCBOEHHS 1HIIMX MakpoeieMeHTiB. OCKIIbBKM OCHOBHA
Horo KimbKicTh (95,6 %) HaAXOANUTH 3 TPYyOUMH KOpMaMH, CTYIIIHb 3ACBOEHHS 3 SIKMX MarHif0 HU3bKUH
(3a Bemuunn pH BmicTy pyOus Gibiie 6,5). OkpiM TOro, rpy0i KOPMHU MICTATH 3HAYHY KIJIBKICTh He-
HAaCHYECHHX J>KUPHUX KHCJOT (JIiHOJNEBa 1 JIHOJEHOBA), sIKi yTBOPIOIOTH HEPO3YMHHI MAarHi€Bi coui,
TPAHC-aKOHITOBY Ta IUTPUHOBY KHCIOTH. MeTaboIlT WX KUCIOT — TPHUKApOaIiTaT YTBOPIOE KOM-
IJIEKC 3 MarHieM, 3aCBOIOBAHICTh SKOTO HU3bKa [ 1, 28, 29].

Ananizyroun 3a0e3Me4YeHICTh CyXOCTIHHUX KOpiB KajlieM BCTAHOBJICHO HOrO BMICT y palioHi KOpIiB paH-
HBOTO Ta ITI3HKOTO CYXOCTOF0, BiTHOCHO MOTPeOwH, Ha PiBHI, BiAMOBITHO, 156,4 Ta 143,7 % (tabm. 2). KoHien-
Tpariis kajito B 1 kr CP palfioHy KOpiB paHHBOTO Ta MI3HHOIO CYXOCTOIO OyJia OLIBIIOI0 32 HOPMY, BIIIOBI-
HO, Ha 93,3 Ta 78,3 %, a B mepepaxynky Ha 1 M/[x OE — BigmosigHo, Ha 75,0 Ta 83,1 % (Tabdmn. 3, 4). 3rigHo 3
JiTepaTypHUMH JaHUMH 32 BHCOKOTO PiBHS KaJliI0 B palliOHAX >KYHHHX 3aCBOEHHS Martilo 3HMKYETHCS, a
TTO€THAHE HAIJIAITIKOBE KUBJICHH TIPOBOKYE BiTHOCHY HEIOCTAaTHICTE KabITiio [1, 6, 28, 29].

[Totpeba Benmmkoi poraToi Xyao0u y cyiabdhypi OB’ I3aHa HacaMmIiepe]] 3 BUKOPUCTAHHAM i1 y CHH-
Te31 CyIbPypBMICHIX aMiHOKHCIIOT, SIKi JIMITYIOIOTh YTBOpPEHHSI MikpoOHoro Oinka. Cynedyp, 3ame-
JKHO BiJl JO3W B palliOHi TBapHH, BiJIITpae BAKIUBY POJIb Y JKUTTEMISIILHOCTI MIKPOOPTaHi3MiB pyoIrs 1
ixHbOMY MeTaboii3Mi. Pict TBapuH moTpedye MOCTIHHOTO 3a0e3MeUeHHs CipKOI0 3 KOpMaMu, 0COOIH-
BO 3a HU3BKOT'O BMICTy MPOTEiHIB y pallioHi, KOJU 0 HHOTO JOJAI0Th HeOimKoBUiA a30T. Hammumox
cynbhypy B KOpMax rajibMmye abCOpOIlii0 iHIMUX eIeMEeHTIB, 0COOIMBO KynpyMy Ta ceneny [1]. Bera-
HOBJICHO, 110 BMICT CYJIb(Pypy B KOpMax paifioHiB (Tadj. 2) O0yB OiIbIINM 33 MOTPeOy KOPIB PAHHBOTO
cyxocroto Ha 11,0 T (+36,7 %), mizHporo — Ha 13,8 r (+46,0 %). Konuenrtpauis enementa B 1 kr CP
pauioHy KOpiB PaHHBOI'O CYXOCTOIO Oyma Oinbrioro 3a Hopmy Ha 21,3 %, mizHboro — Ha 15,3 %
(Tabmn. 3), a B mepepaxynky Ha 1 M/ OE Bignosinxo, Ha 50,0 Ta 45,0 % (Tabm. 4).
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Buict epymy B parioHax KOpiB PaHHBOIO 1 II3HBOIO CyXOCTO OyB y 5,9 pasu BUILKM 3a MOTPeOy
(Tabn. 2), ToMy ioro KoHueHTpamis B epepaxyHky Ha 1 kr CP pauiony ta 1 MIx OE tex Oyna y 5,2; 4,8
1 6,6; 5,8 pasu BuITOIO 32 HOpMY (Tadi. 3, 4). [IpoTe y kyiHNX eeKTUBHICT abcopOItii hepyMy 3HAUHO
HIKYa, HDK Y MOHOTaCTPHUYHUX TBapuH. MeHIa abcopOris 3aimiza y )KyHHUX TBApHH € OJHUM i3 NIISAXIiB
TXHBOTO 3aXMCTy BiJ IHTOKCHKAL[i MiKpoerneMeHTOM. [HImM (hakTopoM 3axuCTy € cinabka PO3UYHHHICTD
HasBHOTo y KopMmax (pepiokcuny. Hemocrathicts depymy y mopocioi Benrkoi porartoi Xyaoou 3ycTpiva-
€TBCS AyXe pimko [2, 6, 25]. Lle 3yMOBIIeHO 3HAYHOIO KIIBKICTIO HOTO B CEPEIOBHUII Ta 3a0pyIHEHHSIM
POCIIMHHUX KOPMIB IpyHTOM. [10TpiOHO, OfHAK, BIAMITHUTH, IO 3a/1i30 B KOpMax 3a3Buyail icHye y dopmi
depiitony (Fe™), sxuit Mano aGcopOyeThest B TpaBHOMY TPaKTi. BeraHOBIEHO, o depyM ramsmye abeop-
OIif0 IHIMX €JIEMEHTIB, 30KpeMa KylpyMy Ta NUHKY. Tomy 3a BMmicTy 250-500 mr depymy Ha 1 xr CP
KOPMY y BEJIMKOI poraToi Xyaoou crioctepiraetbes Aedinut kynpymy [2].

Bwmict kynpymy B pariioHax KOpiB paHHBOTO 1 Hi3HBOTO CYXOCTOIO 3a0e3nedyBaB NoTpedy BiAIOBIIHO,
yvre Ha 62,5 ta 69,3 % (1abn. 2). Tomy Horo KoHUeHTpauist Oyia, BiJIIOBIAHO, HIHKYOIO 32 HOPMY, SIK B
nepepaxyHky Ha 1 xr CP — Ha 44,4 T1a 45,8 % (Tabmn. 3), Tak i B mepepaxynky Ha 1 MIx OF — Ha 29,5 Ta
33 % Bin HOpMHU (Talm. 4).

Bimomo, mo KynpyM € KOMIOHEHTOM HHM3KH (EpMEHTIB: LMUTOXPOMOKCHIA3M, fKa 3abesrnedye
TPAHCIOPT CJIEKTPOHIB i Yac acpOOHOI0 MUXaHHS; JI3HIOKCHAa3H, 1110 Oepe ydacTh y GopMyBaHHI
KOJIareHy Ta eJIACTUHY IJIs 3a0e3MeUeHHs MIITHOCTI KiCTOK; IepyJIOIUIa3MiHy, HeOOXiTHOTO JJIs TIPo-
neciB abcopOuii 1 TpaHCIOPTYBaHHS (epyMy; CyMEpPOKCUATNCMYTA3H, KA 3aXHUILAE KIITUHHU BiJ] TOK-
CHUYHOTO BIUIMBY aKTHBHUX (hopM okcureHy. Kynpym HeoOXimHUil s porieciB KpOBOTBOPEHHS: MO-
CHITIOE MOO1ITI3AIIiI0 JETIOHOBAHOTO (epyMy B KICTKOBHI MO30K, 3a0e3Ieuye mepexia Horo Minepasib-
HUX (OpPM B OpraHidHi, YUM KaTalli3ye BKIIOUEHHS y CTPYKTYPY TeMy 1 CIpusie JO3piBaHHIO €pUTPO-
LUTIB HA paHHIX CTalisiX Po3BUTKY. HemocTaTHicTh KympyMy B palioHax BEJIMKOi poraroi XymoOu
MIPU3BOIUTE 0 PO3BUTKY Au(]y3HOTO OcTeomoposy [2, 6, 28].

3a0e3meueHICTh PalioHiB KOPiB PAHHBOTO 1 Mi3HHOT'O CYXOCTOK IIMHKOM CTaHOBHIIA, BiATOBIIHO,
66,3 ta 73,1 % (tabn. 2) Big morpebu. Konnenrpauis MikpoenemeHnTa B nepepaxyHky Ha 1 kr CP Tta
1 Ml OE 0yua, BignOBiTHO, HIDKYOIO, IOPIBHSHO 3 HOpMOIO, Ha 41,7 Ta 25,4 % y parioHax KopiB
paHHBOTO cyxocToro Ta Ha 42,4 1 28,4 % — mizasoro (tabm. 3, 4). 3a HecTayl MUHKY MOPYIIYIOTHCS CH-
HTE3 NpOCTarjaHHHIB Ta CTPYKTypa MKipu. MiKpoelIeMeHT € KOMIOHEHTOM TUPO3UHY — TOPMOHY,
SIKUI peryjroe KJIITHHHUAN IMyHITET, aHTHOKCUIAHTHY CUCTEMY 1 € aHTHAONTUYHUM (akTopom. Kpim
TOTO, HaJIMipHA KOHIICHTpaIlis hepyMy B CyXiil pedOBHHI CIIpaBiIsie HETATUBHUN BIUIMB HA 3aCBOCHHS
KyIpyMy i MEHIIOIO Miporo LIUHKY [2, 6, 8, 28].

BcraHoBIieHO, 1110 KOPOBU PAaHHBOTO 1 MI3HBOTO CYXOCTOIO Oynu 3a0e3reueHi MaHTaHOM, BiAIIOBI-
nHo, Ha 116,0 Ta 120,8 % BigHOCHO MoTpedm (Tabm. 2). Ilpote, axmo B nepepaxysky Ha 1 kr CP koH-
HEHTpallis eneMenTa Oyna, BiAMoBiHO, HA 1 % BuUIIOIO Ta Ha 4,6 HIKYOIO 32 HOpMY (Tabu. 3), TO B
nepepaxyHky Ha 1 MJlx OFE — na 30,4 ta 18 % Bumoro (Tabn. 4). MaHran — MaJlOTOKCUYHUN. 3HU-
JKEHHS alleTUTY 1 MIBUIKOCTI POCTY B TBAPHWH CIIOCTEPITANIOCS JIUIIE 32 BMICTY MaHTaHy B paIlioHi Oi-
aeire 1000 mr/xr cyxoi Macu. MakcumalibHa TOJEpaHTHA KUIBKICTh MaHTaHy JJIs BEJIUKOI poraroi xy-
no6u 3rigHo i3 cuctemoro NRC cranoButs 1000 mr/kr [38]. Hectaua Manrany y pawuioHi BEJIHKOI po-
raToi XyJI100u CIPHYUHSE CIOBIIBHEHHS POCTY, Ae(PEKTH KiCTOK 1 MOPYIIEHHS PENPOAYKTUBHOT QyHK-
1ii Ta po3BUTKY IuToaa. [TopyleHHs y cKejIeTi 3a AeiluTy MaHTaHy 3yMOBJICHI 3HI)KEHHSIM aKTUBHO-
CTi raakToTpaHcdepasu i rimiko3wiTpancdepasu, siki 0epyTb yu4acTb B YTBOPEHHI MYKOTIOJIiCaXapHuIiB
1 TIKOMPOTETHIB XPALIB Ta KICTOK. Mn-CynepoKCHAINCMYTa3a BiJirpae BaXXJIUBY POJIb Y CHCTEMI aH-
THOKCHJIAHTHOTO 3aXHUCTy B OpraHi3Mi TBapuH. Y KIITHHI HAHBUIA KOHIIEHTPAIlisl MaHTaHy BUSBIICHA
y MITOXOHIpialbHIA (pakiii. 3HaYHa KiIbKICTh MIKPOCJIEMEHTa aKyMYJIIOEThCS Y HEOPTaHIYHOMY Ma-
TPHKCIi KICTOK [2, 6, 8, 29].

3abe3medeHiCTh KOOATBTOM CYXOCTIHHHUX KOPIB PaHHBOTO Ta IMI3HHOTO TEPIOiB CTAHOBHIIA, Bill-
noBisHO, 81,1 Ta 85,3 % Bix morpedu (Tad:. 2). [Ipore, koHeHTpalis kKo6ansTy B 1 kv CP Oyma Hux-
YO0 32 HOPMY, BifIOBiaHO, Ha 28,4 Ta 31,4 % (tabn. 3), B nepepaxynky Ha 1 M/ OF — BianosigHo,
Ha 6,7 Ta 11,7 % (Tabxn. 4). XKyiini TBapuHN YyTIMBILIi 10 HeCcTadi KOOANBTY, Hi’Xk MOHoracTpuyHi. Le
TTOB’S13aHO 3 OUIBIIOI0 3JIC)KHICTIO JKYHHUX BiJl TJIFOKOHEOTEHE3Y, KW B OCHOBHOMY 3abe3medye
ixHIO IOTpeOy B TIIIOKO3i, OCKUIBKH 32 HecTadi BiTaMiHy By, mopyuryetbess 0OMiH mpomioHaTy Ha cTa-
nii meperBopeHHss MeTHiMaNIOHII-KoA y cykunHin-KoA. Hecraua Bitaminy Bj, npusBoguts a0 3me-
HITICHHS YTBOPCHHS METIOHIHY MiKpoOpraHizMaMu pyOIs i peTeHIlii a3oTy B OpraHi3Mi TBapWH.
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VY pa3si BiiCyTHOCTI KOOANhTy B KOpMaxX CHHTE3 BiTaMiHy By, y pyOIli JOpOCIHX KYHHUX Ty’KE MMBUIKO
(IPOTATOM ZIEKINBKOX THIB) 3HIXKYETHCS. [lepIioro 03HaKko1o HecTadi KOOAIbTy B OPraHi3Mi € 3aTpuM-
Ka pOCTy 1 3HIKCHHS MAcH Tija. Y HACTYITHUX CTalisX CIIOCTEPIraeThCs KMUPOBa JereHeparlis TediH-
KM, aHEMisl, TOIIKOKY€EThCs (arorurapHa GyHkKiiis Heirpodinis [2, 4, 6, 8, 29].

Cepen eceHIaNbHUX MIKPOEIIEMEHTIB YiJIbHE MiCIle HAIEKHUTh Homy. BMicT Horo B pariioni cyxocTii-
HUX KOpiB 3a0e3redyBaB motpedy B eneMeHTi Ha 65,3 % (tabm. 2). [Ipote, B mepepaxynky Ha 1 kr CP
BMICT 0/Ty B KOpiB PaHHBOTO 1 MI3HBOTO CYXOCTOO CTaHOBHUB Juie 58,2 ta 51,4 % Bix HOopMmu (Tab. 3), a
B niepepaxyHky Ha 1 M/[x OE — BigmoBigHo, Ha 76,7 Ta 66, 7 % (Tabmn. 4). 3a Hectadi oy B paIlioHi TBa-
PHH y LIMTOMOAIOHIH 321031 3MEHIITY€THCSI IPOAYKILIS THPEOITHUX TOPMOHIB 1 CHOBUIBHIOETHCS IIBUAKICTD
OKHCHUX TIPOIIECIB Y OpraHi3mi. Y CyXOCTIHHHX KOpIB HeCTada MOy CIIPHYMHSE ITATOJIOTII0 IITUTOOMI0HOT
3aJ103M 1 TIOPYIIIEHHS PO3BUTKY 3apOjKa Ha Pi3HHUX CTafisx eMOpio- i (heToreHesy, HapOKEHHS MEPTBOTO
a00 MosIBY HEIOCTaTHRO PO3BMHEHOTIO TOTOMCTBA 3 TIlEPILIA3i€l0 3aI03H.

BcranosneHo, 1o cyxocTiiiHi KOpoBH Oyiu 3a0e3neueHi KApOTUHOM JIUIIE Ha AB1 TPETUHH Bif IO-
Tpebu (Tabm. 2). Y KopiB paHHBOI 1 Mi3HKOI JIaKTaIii KOHIeHTpais kapoTuHy B 1 kr CP pariony cra-
HoBmIia juine 58,8 Ta 52,2 % Bix HOpMmu (Tabi. 3), a B nepepaxynky Ha 1 MJlx OE — 74,3 ta 64,5 %
(tabmn. 4). Jedinut kapoTuHy Ta BiTaMiHy A B palioHi TIIBHUX KOPiB MPHU3BOJAUTH 10 a0OPTiB 1 MOpy-
IICHHS PO3BUTKY ILUI0JA, 3aTPUMAHHS TUIAIICHTH, 3HWKEHHS JKUTTE3IATHOCTI TEJISIT 1 3aXBOPIOBaHHS Ha
nucrerncito. [Ipu 11boMy B KOPIiB 3HIKYETHCSA (DYHKIIIS S€YHMKIB, 110 IPU3BOIUTE 10 MOPYIICHHS CTa-
TEBOTO IIMKJTY 1 301TbIICHHSI TPUBAJIOCTI cepBic-miepioay. Hecraua BiTamiHy A B pamioHi KOpiB MpH3-
BOJUTH JIO 3HIDKCHHS aKTHMBHOCTI IMyHHOI CUCTeMH. beTra-kapoTuH, He3aJeKHO BiJl HOTO TPOBITAMIiH-
HOI (YHKIII1, € CUJIbHMM aHTHOKCHIAHTOM 1 MiIBUIIYE aKTUBHICTH HeHTpodiaiB. OCcoOIMBO UyTIMBI
KOpPOBH 10 Ae(ilUTy BiTaMiHy A B 3aKJIIOYHUH MEPioJ TINBHOCTI Ta Ha MOYATKY JIAKTAallii, [0 3yMOB-
JICHO 3HAYHUM BHIINCHHSIM PETHHOY 3 MOJIO3UBOM 1 MOCHJIIEHUM BUKOPUCTAHHIM HOTrO B aHTHOKCH-
JTaHTHUX mporiecax [3, 4 6, 29, 33, 38].

3abe3neueHicTh CyXOCTIHHMX KOpPiB BiTaminoM D cranoBuma mume 9 % Big notpedu. BmicT BiTa-
Miny D B 1 kr CP OyB me Hmwx4nM — Ha piBHI 7-8 % Bix HOpMH, a B nepepaxyHky Ha 1 M/Ix OE —
8,8-10,2 %. VY pasi Hectaui BiTaMiny D B paIfioHi TBapuH 3MEHIIYETHCS TXHS 3MaTHICTD MiATPUMYyBaTH
roMeocTas Kajibliro i hocdopy, 1110 IPU3BOIUTE 0 3HUKEHHS PiBHA Pochopy 1 KajbIlifo B CHPOBATII
KpoBi. Lle cripuunHsie BHHUKHEHHS PaxiTy Y MOJOAHAKY 1 ocTeoancTodii y qopocaux TBapuH. Ha cry-
MiHb 3a0e3MeYeHHs MOTpeOu KOopiB y BiTamidi D Bkasye BMICT Kajbliiio, pochopy Ta aKTHBHICTD JTyK-
HOI ¢ocharasu B 1m1a3mi KpoBi. 3arajbHUM MMPABUIIOM I yac OaJaHCYBaHHS PaIliOHY JIAKTYIOYHX KO-
piB € BU3HAUCHHS JIOIaTKOBOI KUTBKOCTI BiTamMiHy D3, sIKy HEOOXiTHO TOaTH 10 pallioHy.

3a0e3neueHicTh palioHiB KOPiB PaHHBOTO 1 Mi3HBOTO MEPiOAy CyxXocToro BiTamiHOM E craHoBmia
180,2 Ta 190,5 % Big notpebu (tadm. 2). B mepepaxynky Ha 1 kr CP BwmicT BiTaminy E OyB, Bianosin-
HO, Ha 60,3 Ta 50,3 % BummM 3a HOpMy (Tabm. 3), a B mepepaxynky Ha 1 MJIx OE — ma 102,3 Ta
86,6 % (Tabmn. 4). Biramin E € omHuM 3 HaliMEHIII TOKCHYHUX BiTaMiHIB, 1[0 YACTKOBO 3YMOBJIEHO HO-
I'0 BIJTHOCHO HHU3bKOIO a0COPOIIi€I0 B KUIICUHHUKY [3].

BucnoBku. Ha ocHOBI pe3yiibTaTiB aHaIi3y paIlioHIB BCTAHOBIICHO TOPYIICHHS MPOTETHOBOTO, BY-
TJIEBOJHOTO, JIiIiJHOT0, MAKPO-, MIKPOMIHEPaJILHOTO Ta BITAMIHHOTO KHBJICHHS.

Henmonikamu roziBii cyxocTiiiHUX KOpiB OyiM HEJIOCKOHANa CTPYKTypa palioHiB, HaAMIpHA KiJlb-
KICTh CyX0i peYOBHWHH, KJIITKOBHHH, MarHito, KaJioo, cylIbpypy, hepymMy Ta MaHTaHy, HU3bKUH BMICT
€Heprii, CUpOro 1 MepeTpaBHOTO MPOTEiHY, JIETKOMEPETPaBHUX BYTICBOAIB (LIYKPY, KPOXMAIIO), Kajlb-
1ito, pocdopy, Kynpymy, IUHKY, KOOAIBTY, HOy, KAPOTHHY, BiTamiHy D.

[MomaneImm gocmipkeHAs] OyAyTh CIPSMOBaHI HAa BCTAHOBJICHHS KJIIHIYHOTO CTATyCy CYXOCTIMHHX KO-
PIB YKpaiHCHKOT YOpHO-PsI001 MOJIOYHOT TIOPOJIH 13 3aCTOCYBAHHIM KJIACHYHUX Ta IHCTPYMEHTAIBHUX Me-
TOJIIB JIiarHOCTUKH, BUBYCHHS 010XIMIYHMX Ta TeMaTOJIOTIYHHUX MTOKa3HUKIB KPOBi, MOJIOKA Ta CE€Yi 3 METOIO
MOHITOPHUHTY CTaHy 37[0POB’sl, HPOAYKTHBHOCTI Ta JA1arHOCTUKA METa0OIIYHUX ITOPYIICHb.
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AHa/IN3 PAHOHOB KOPMJICHUS CYXOCTOHHBIX KOPOB YKPAHHCKOIl 4YePHO-IIECTPOM MOJOYHON NOPOABI IO pe3y./ib-
TATAM JUCHAHCEPU3ALUH

H.T'. JInuyk, JL.I'. CimBunckas, M.3. [lacka

[IpuBeneHsl pe3yapTaThl aHAIN3a pallMOHA KOPMIIEHHUS] CYXOCTOWHBIX KOPOB YKPAaUHCKOM YEPHO-NIECTPON MOJIOYHOM HO-
POABI MO pe3ynbTaTaM AucnaHcepusanuy. Ha ocHoBaHMH pe3ynbTaTOB aHAIM3a PAllMOHOB YCTAHOBIICHO HAPYIIEHUE MPOTEH-
HOBOTO, YIJIEBOJHOTO, JIMIHIHOTO, MAaKpO-, MUKPOMUHEPAIbHOTO ¥ BUTAMHUHHOTO nuTaHus. HemoctaTkamu KOpMiIeHHs Cy-
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XOCTOHHBIX KOPOB OBUTH HecOallaHCHPOBAaHHASI CTPYKTypa PaIliOHOB, YPE3MEPHOE KOJIMYECTBO, B CPABHEHHHU C IOTPEOHO-
cThi0, cyxoro BemectBa (+12,7 u +20,4 %), ceipoit xierdatku (+59,9 u + 57,4 %), maraus (+119,2 u +127,9 %), kanus
(+75,0+83,1 %), cepsl (+36+46 %), sxene3a (+492,0+492,2 %) u mapranna (+16,0+20,8 %), Hu3KOE ComepkaHne OOMEHHOIT
snepruu (- 11,0 u +0,3 %), cwiporo (-32,6 u -22,7 %) u nepeBapusaemoro nporeuna (-35,9 u -23,2 %), ceiporo xwupa (-15,3 n
-5,7 %), nerxonepeBapuBaeMbIX yriaeBozos:caxapa (-78,1 u -73,4 %), kpaxmana (-27,2 u + 9,9 %), xanpimsa (-17,5 u -16,1 %),
docdopa (-49,9 u -42.3 %), meau (-37,5 u -30,7 %), uunka (-33,7 u -25,9 %), xobansra (-18,9 u -14,7 %), #iona (-34,7 u -
34,7 %), xaporuHa (-34,0 u -33,9 %), Butamuna D (-90,9 u -91,0 %).
KiroueBble cj10Ba: CyXOCTOIHBIE KOPOBBI, AUCIIAHCEPHU3ALINS, aHATIN3 PALIUOHA.

Analysis of feeding ration of dry pregnant period cows of Ukrainian black and white dairy breed according to
results of clinical examination

M. Lychuk, L. Slivinska, M. Paska

The article presents an analysis of ration feeding of dry periods cows of Ukrainian black and white dairy breed according
to the results of clinical examination. It was performed the analysis of the diets of cows of early (60-21 days) and late (20-0
days before calving) dry period. It was established that the farm carried differentiated feeding cows of various technological
groups, including early pregnant ones.

Analyzing the structure of cow’s rations in technological groups of early and late period of pregnancy at the rate of sur-
plus energy it was found roughage excess, whose share was 31.1 and 25.9%. It was established that the share of suauilent
fodder for cows early dry period of pregnancy (44.7%) was higher than normal, while in animals of later period of pregnancy
(39.7%) was lower. The proportion of concentrated feed was within the upper limit of normal feeding cows in two technolog-
ical groups. It was found the lack of metabolizable energy (ME) in the diet of cows of early pregnant period (-16.8 MJ) and
its optimal value in cows of late period. It was also founded an excess of dry matter (DM) in the diet of cows of early and late
period of pregnancy, respectively, 1.8 (12.7%) and 2.9 kg (20.4%) compared to the needs. So, it was found a significant re-
duction in the concentration of ME in 1 kg of DM, respectively, 2.28 (-21.1%) and 2.13 MJ (-19.2%) and increasing concen-
trations of DM in 1 MJ of ME (tab. 4), respectively, 0.03 (+33.3%) and 0.02 kg (+22.2%).

The content of crude protein in the diets of the two groups of cows was below its need and its lack was 7 744.8 (-32.6%)
in cows of early dry period of pregnancy, and 519, 8 g (-22, 7%) — of late period. The lack of crude protein per 1 kg of DM
was respectively 64.6 g (-40.1%) and 65.9 g (-39.0%). A similar provision of digestible protein was for cows of early period
of pregnancy. Its content in the diets of cows in early and late period of pregnancy was, therefore, only 952.5 and 1140.6
grams, which provided 64.1 and 76.8% of the demand. Accordingly, the concentration of digestible protein in 1 kg of DM in
the diet was only 59.6 and 66.6 g which was below normal at 43.2 and 39.5%.

It was established the excess of DM and it was the result of excessive amounts of crude fiber in diets of cows of both
early and late period of pregnancy, respectively, on 1784.8 (59.9%) and 1709.3 (+ 57.4%), increased its content in terms 1
kg of DM, respectively, on 88.1 g (42.0%) and 74 g (+ 37.0%) and in terms of 1 MJ of ME, respectively, 15.5 g (+ 79.5%)
and 12.6 g (+ 70.0%).

In addition, we found a significant lack of sugar in the diets of cows in early and late period of pregnancy, the security
was, respectively, 21.9 and only 26.6% of the demand. In terms of 1 kg of DM sugar content in the feed ration of cows was
19.4, 20.9% of normal, and in terms of MJ of ME — 24.7 and 26.3% respectively.

It was established fairly low sugar-protein ratio — under 0.342: 1 and 0.346: 1 at a rate of 0,90-0,95: 1. Despite the higher
starch content in the diet, the ratio of sugar + starch-protein diets of cows in early period of pregnancy was still low
(1,818: 1), but the cows of late period (2.205: 1) — was in the normal range (2,0-2 2: 1).

The content of crude fat in the diet of cows early dry and late period of pregnancy was, respectively, 346.4 and 485.7 g,
15.3 and 5.7% below the requirement.

It was established that cows feed ration provides early and late period of pregnancy with calcium, respectively, 82.5 and
83.1% of the demand. The availability of ration feeding cows in early and late period of pregnancy with phosphorus was
respectively 50.1 and only 56.7% of the demand. High calcium-phosphorus ratio found in the feed ration of cows as early
(2.854: 1) and late (2.520: 1) period of pregnancy, compared with the norm (1,65-1,7: 1).

It was found that the diets of cows in early dry and late period of pregnancy were provided above needs with magnesium, re-
spectively, 219.2 and 227.9%. Therefore, it was noted the increased of concentration of 1 kg of DM and in terms of 1 MJ of ME as
early period in the diet of cows (85.9% and + 143.8) and late period of pregnancy (79.2% and + 125.0) in accordance.

The content of copper in diets of cows in early dry and late period of pregnancy provided cows, respectively, only on
62.5 and 69.3% of the demand. Therefore, its concentration was, respectively, lower than normal, both in terms of 1 kg of
DM 44.4 and 45.8%, and in terms of 1 MJ of ME 0f29.5 and 33% of normal.

Provision of zinc in diets of cows in early and late period of pregnancy was, respectively, 66.3 and 73.1%. The concen-
tration of trace elements in terms of 1 kg of DM and 1 MJ of ME was accordingly lower compared to the norm of 41.7 and
25.4% in the diets of cow’s early period and 42.4 and 28.4% — of late period of pregnancy.

Availability of cobalt of cows in early and late periods of pregnancy was respectively 81.1 and 85.3% of the demand.
However, the concentration of cobalt in 1 kg of DM was lower than normal, respectively, 28.4 and 31.4% (Table. 3), equiva-
lent to 1 MJ of ME — respectively, 6.7 and 11.7%.

Availability of ration in feeding early pregnant cows with carotene was only two-thirds of need. The carotene concentra-
tion in cows during early and late lactation was 1 kg of DM diet reached only 58.8 and 52.2% of normal, and in terms of
1 MJ of ME — 74.3 and 64.5%.

Availability of early pregnant cows with vitamin D was only 9% of the demand. Vitamin D in 1 kg of DM was even
lower — at 7- 8% of normal, and in terms of 1 MJ of ME — 8.8 — 10.2%.

So, on the basis of the analysis of diets it was found violations of protein, carbohydrate, lipid, macro, trace mineral and
vitamin nutrition. The disadvantages of feeding of early pregnant cows were imperfect structure diets, excessive amounts of
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dry matter, fiber, magnesium, potassium, sulfur, iron and manganese, low energy content, crude and digestible protein easy
digestible carbohydrates (sugar and starch), calcium, phosphorus, copper, zinc cobalt, iodine, carotene and vitamin D.

Further studies will be used to establish the clinical status of the Ukrainian dry period cows of black and white dairy us-
ing classical and instrumental methods of diagnosis, the study of biochemical and hematological parameters of blood, milk
and urine tests to monitor the health, performance and diagnostics of metabolic disorders.

Key words: dry period cows, clinical examination, analysis of feeding ration.

Haoitiwna 27.04.2017 p.

YK 619:616-071:619:616-08:619:616.2:636.1

MAKCHUMOBMHU 1. A., kagm. BeT. HAyK

Jvgiscoruil HAYIOHAILHULL YHIBEpCUMEN 8eMEPUHAPHOT MEOUYUHU
ma 6iomexnonoziti imeni C.3. Icuyvkozo
maksymovych@lvet.edu.ua

TEMATOJIOTTYHUM CTATYC KOHEN
3A ACTMATHUYHOI'O CUHIPOMY

PesynbraT fociimKeHs MOKa3aiy, M0 y KOHEeH, XBOPHX Ha aCTMaTUYHHUN CHHAPOM HAaHOLIBII iH(GOPMAaTUBHUMH OYyIN
MopdosoriyHi MoKa3HUKK KpoBi. [IpoBIiBIIM 3arajJbHUN aHANI3 KPOBI y XBOPHX KOHEH BCTAaHOBIICHO 30UIBIIEHHS KiTBKOCTI
EPUTPOLMTIB, KOHIIEHTpALIii reMornobiny, Beanuntu rematokputy, MCV ta MCH.

AcTMaTHYHUK CHHIPOM MOXE YCKJIaJHIOBATHCA 3allaJIbHUM HPOLECOM B AMXAJIbHHX LIIAXaX KOHEH (3011bIICHHS Killb-
KOCTI JISHKOLIUTIB, MaINYKOSICPHUX Ta CETMEHTOSAICPHUX HEHTPOQiaiB, MOHOIMTIB), @ 32 TPHUBAJIOrO Mepediry 3aXBOPIOBaH-
HSI — OPYLICHHSAM (PyHKI[IOHYBaHHS 3aXUCHUX MEXaHi3MiB (3HMKEHHS KITbKOCTI JIIM(OLIUTIB).

V matorenesi 3aXBOPIOBaHHS MOXKYTh OpaTh y4acTh TPOMOOLIMTH, MiATBEPIAKESHHSIM 4Oro OYIIM 3MiHHM MOKA3HHUKIB TPOM-
6ormoe3y y XBOPHX KOHEH (TpOMOOIIMTONEHIS Ta 3HIKEHHS TPOMOOKPHUTY).

Iix yac aHani3y 6iOXIMIYHMX MOKA3HUKIB KPOBI Y KOHEH, XBOPUX HAa aCTMATUYHHI CHHJIPOM BCTAHOBJICHO BHIIMI BMICT 3ara-
JIBHOTO OLJIKa Ta 3araIbHOTO KaBIIiI0, miaBHIeHHs akTuBHOCTI JI® i I'T'TII, Hrokdy KOHIIEHTPAITiO TTTIOKO3H Ta BMICT MarHito.

KonrodoBi croBa: xoHi, acTMaTHYHUI CHHIIPOM, JIarHOCTHKA, 3aTIBHUH aHali3 KpoBi, O10XiMITHUH MPOQiIb KPOBi.

IocTanoBka npodaemu. KoHi 4acTo cTpaXaaroTh Biji OXHOTO 3 HAHOLIBII MOLMIMPEHHUX 1 TUIIOBHX “‘CTa-
€HHMX 3aXBOPIOBaHb — PEIMANBYIOUOI OOCTPYKIIT TuXaabHUX IUIIXiB (aHrI. Recurrent airway obstruction
(RAO)), sixe 3 2016 poxy pUHHATO HA3WBATH ‘aCTMOIO” a00 acTMaTHIHUM cuHApoMoM [1]. Le aneprivmamii
TMATOJIOTIYHUH TIPOIIEC, SKHH 33 MEXaHi3MOM TOTIOHMI IO OpOHXiaTbHOI ACTMH JIFOIUHU, 1 XapaKTepU3yEThCS
3aralCHHAM JIUXaJbHUX [ULIXIB Ta aKTUBALIEI0 HEHTPo(iTiB, TIM(OIMTIB Ta TPOMOOLUTIB [2].

[IpoBigHy poib y aTOreHe31 3aXBOPIOBAHHS BiJIirpae ajepriubda peakiyis Ha crenudiuni aHTured# [3].
XBopoOU AWXaTBHUX LUIAXIB, IO IKUX HAJEKHUTDH 1 ACTMATHYHHUNA CHHIPOM KOHEH, 3HIKYIOTh Tpares-
natHicTh TBapuH. OQHAK, JOHEAAaBHA MM 3aXBOPIOBAHHIM, 32 BUHATKOM eMQizeMH, HE HaIaBajoCs
HaJI)KHOI yBary, 1o 0yJIo MOB’si3aHO 13 00MEXEHUMHU A1arHOCTUYHUMHU MOKITMBOCTSIMH [4].

AHaJji3 ocTanHiX pociainkenb i myOaikamiii. Ha actMaTHuHMil cHHAPOM XBOPIilOTH KOHI CTapLIO-
ro BIKY, IO MPOSIBIAETHCS OPOHXIANBbHOIO TilEPPEaKTUBHICTIO, sIKa CYMPOBOIKYETbCS OpPOHXOCTHA3-
MOM 1 TiIEePCEKPELIEI0 CIIN3Y, HEUTPO(DITbHUM 3alajeHHAM CIIM30BOI 000JIOHKH, YTBOPEHHIM CIIU3UC-
THX MPOOOK, PEMOJICIIOBAHHAM CTIHOK OpPOHX10J1, 110 MPU3BOAUTE 10 OOCTPYKIT AMXAIbHHUX HUIIXIB
[5, 6]. Pan exonoriyaux, iMyHOJIOT1YHHX, 1HQEKUIHHUX 1 TCHETHYHHUX (PAKTOpiB BiAIrpaloTh TOJIOBHY
pOJIb B ITATOTE€HE31 3aXBOPIOBaHHA [7, §].

[TocTaHoBKa miarHO3Y TPYHTYETHCS Ha MOETHAHHI JaHUX 310paHHUX 3 iCTOPii XBOpOOH, KITIHITHUX
JOCIHIDKEHHSIX 1 pe3ysbTaTax 3aCTOCYBaHHs T0JATKOBUX MeTofiB [9, 10], 30kpeMa abopaTopHOi Aia-
THOCTHKH [2].

AcTMaTHYHUN CHHIPOM KOHEH € OaraTo(akTOpHOI0, €KOJIOTIYHOI XBopoOoio [11]. OcHoBHUM
€TIONIOTIYHUM YWHHHMKOM 3aXBOPIOBAHHS € MOTPAIUITHHS B AMXAJbHI IUISXH KOHEH anepreHiB, L0
3HAXOAATHCS B CiHI Ta MiACTUIILI, 30KpeMa MUy Ta CHOpiB TPHOKiB. 3a yTpUMaHHS KOHEH Ha NacOBH-
11, B iCTOPil XBOPOOH SKHX PEECTPYBAIN CUMIITOMH aCTMATHYHOTO CHHIPOMY, 3aXBOPIOBAHHS TIEpe-
XOJIUTh B CTaJIII0 peMicii 1 6e3cuMnToMHNH TTepedir. Konmm Takux TBapUH 3HOBY NIEPEBOMATH B 3aKPUTE
1 3aNMJICHE CepPeIOBUIIE PEECTPYIOTH PELMIANB 3aXBOproBaHHs [12].

3a HaJAMIPHOrO BIUIMBY aepoajiepreHiB pecIipaTopHi Mpo0eMu B KOHEH BHHHUKAIOTh YacCTIIIE I10-
PIBHSHO 3 TBapWHAMH iHIMUX BUAIB [13].

© Makcumosnu LA., 2017.
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Ha cporosHi qiarHoCcTHKA aCTMATUIHOTO CHHAPOMY KOHEH IPYHTYETHCS Ha pe3yabTaTaX KIiHITHO-
r0 JOCHTIHKEeHHS (XapakTepHi KIIiHIYHI CUMITOMH B Tiepiof peuuausiB). OqHaK, reMaToaoriyHi 3MiHH
3a I[bOT'0 3aXBOPIOBAHHS IPAKTUYHO HE BUBYEHI.

Merta nocCiIzKeHHs T0JIsrajga Y BUBYCHHI MOP(OJOriYHUX Ta OI0XIMIYHHX MMOKA3HUKIB KPOBI Y
KOHEM 32 aCTMaTUYHOTO CHHIPOMY.

Martepiaa i MeToauka gocaimkeHnsi. Matepiajaom Uit JOCTIHKEeHb Oy KOHI yKpaiHCBKOI Bep-
XOBO{, TAHHOBEPCHKOI, BeCT(PAIBCHKOI, aHTIIIHCHKOI YHCTOKPOBHOI, TOPIACHKOI TOPia Ta Oe3mopoIHi
TBapHHHU.

JochigKeHHS TpOBOAMIN Ha 26 KOHSIX, SIKUX OyJI0 po3IisieHo Ha ABi Irpymu: 13 KoHel, XBOpHX Ha ac-
TMATHYHUHA CHHIIPOM (IOCITiTHA Tpyma), i 13 KIHIYHO 3M0pOBHX KOHEH (KOHTPOJIbHA TPyTIa). Y BIACHHKIB
TBapHH 1 0OCIYTOBYIOUOTO MEPCOHATY 30Mpa AeTaNbHUN aHamHe3. 1o KOXHIA TBapHHI aHATI3yBaIH
icropito xBopoOu. B ycix KoHe# mpoBonWIM KIIiHIYHI, JJAOOPAaTOPHI TOCIIHKEHHS, BUKOHYBAIH JIIPHHIO-
TpaxeoOpOHXOCKOMII0 Ta OpoHxoansBeossipHuii naBax (BAJI) 3 HACTYITHIM LUTOJOTIYHUM JOCTIKECHHIM
3MUBIB 3 HIDKHIX TUXATBHUX MUIAXIB. AHATI3YBAIN YMOBU YTPUMAHHS Ta TOJIIBII TBAPHH.

Hocnigna rpymna Biiodana 7 koo, 3 MepuHH Ta 3 xepeOui (5 ykpaiHChKOi BEpXOBOi MOPOIH
(2 mepunH, 2 koOmH, 1 xepedenb), | MEpUH raHHOBEPCHKOI 1 2 KOOWIM BeCTabChKOI MOpiA, 2 xKe-
peOIli YMCTOKPOBHOI aHTIIHCHKOI TTOPOAH, 2 KOOMIN TOpidchKoi mopoau, 1 6e3mopoaHa kobusa), Bi-
koM Bix 7 mo 20 pokiB (12,5+1,43 p.), macoro Tina 455,4+32,18 kr (350,0—700,0 xr).

KonrtponbHa rpyna ckinaganacs 3 8 koOun Ta 5 MepuHiB (5 KOHEH yKpaiHCBKOi BEpXOBOi MOpoAH
(3 mepuna, 2 k0OMIH), 6 TBAPHH FAHHOBEPCHKOT MOPOoaH (4 KOOMIIH, 2 MeprHa) Ta 2 KOOMIN TOPIHCh-
Koi mopoju), BikoM Big 5 1o 12,5 pokis (8,6+0,78), macoro Tina 483,8+24,69 kr (380,0-650,0 kr).

[lepen moyaTkoM IOCTIIKEHHS KOHEH yTpUMYyBald Ha MAacOBHILI, a00 B YMUCTUX 1 AOOpe MPOBIT-
PIOBAaHMX NPUMILICHHAX Ha MiACTWILI 3 JEPEBHUX CTPYXKOK MPOTATOM JBOX MICSIIB. ACTMaTHYHHUNA
CUHJPOM Y TBapHUH BUHHKAB y IIOI'aHO NPOBITPIOBAHUX JIEHHUKAX 1 3a 3T0J0BYBAaHHs CiHA 3 BUAUMUM
pocToM miceneBux rpuOkiB. [lomiOHI gocmimkeHHs: Oyny NMpOBeeHI iHO3eMHUMH HAayKOBLSIMU [ 14].
TBapuHU KOHTPOJIBHOI IPYITH 3HAXOJMIINCS B OJHAKOBUX YMOBAaX 3 KIHBMH JOCTITHOI TPYIIH.

KiiriuHe mocimiKeHHS KOHEW BKIIOYAJIO: 3araJIbHUMA OTJISA, BUMIPIOBAHHS BHYTPIITHBOI TEMITE-
paTypH Tijna, MiApaxyHOK YacTOTH IyJIbCY Ta JUXAHHSI, OI[IHKA KOJbOPY CIM30BHX OOOJOHOK, ayCKy-
JbTALisl Ceplsl Ta JIeTeHb, NEPUCTANBTUKA KUIIKIBHUKA TA Yac HANOBHEHHS KamursipiB. [HII kiiHivHI
TTOKa3HUKH, [0 XapaKTePU3YIOTh CTaH PECITipaTOPHOI CUCTEMH, TaKi SK KaIllellb, PO3IIMPCHHS Hi3IpiB
1 HasIBHICTh “‘3aMajIbHOTrO 5k05100a” Oyiu mpoBeaeHi Biamoriano xo Tilley et al. [15].

[1ixg yac OWIHKK CTYMEHS TSHKKOCTI 3aXBOPIOBAHHS BUKOPHCTOBYBAIH IIKATY PO3IIUPEHHS Hi3PiB:
«0» cTymiHb — BIICYTHICTb PO3IIMPEHHS Hi3APiB MiJ Yac AUXaHHS; «1» CTYMiHb — PO3IMUPEHHS KPHI
HOCa TUIBKH 3a BIUXY, 1 TOBEPHECHHS] B HOPMAJIBHE ITOJOKEHHS; «2» CTYIIHb — PO3IMIUPEHHS HI3IpiB
TIPU BIUXY 1 BUAUXY, PyXH KPHJI HOCA JEHIO0 BHUPaKEHI; «3» CTYHiHb — HI3pi PO3IMIHPEH] MOCTIIHO,
PYXH KpHJI HOCa BiJICYTHI.

3a eHI0CKOIIIT 3BepTalld yBary Ha HasBHICTh BHALICHB 1 TOBIIMHY Oidypkartiii Tpaxei. BuziieHHs B
Tpaxei OIIHIOBAIH 3a 6-CTYINEHEBOIO IMKanor: «0% — BUIUICHHS BiACYTHI; «1° — KUIbKa Kpamenib
ciuzy; «2° — Olbli, ane He 3’ €IHaHi Kparuli ciu3y; «3°% — MoB’si3aHi MiXK CO0010, pOo3Taty:KeHi Kpa-
TUTi CJIM3Y, IO YTBOPIOIOTH CTPYMOK; «4% — “03ep0” ciu3y; «5°% — BelHKa IIola ciu3y. Y 310pOBHX
KOHeH (hi310JI0rYHUM BBaXKaJld HAsBHICTh BUAUICHB 1°, Tomi sik 2° 1 BHIIIE MOIJIO BKa3yBaTH Ha acTMa-
TUYHUN CUHAPOM.

[Ipo6u kpoBi B KOHEH BiIOMpaIH 3 SIPEMHOI BEHH, BUKOPHCTOBYIOUH iH €KLiHHI ToJKH ¢ 16%40 MM y
po6ipku (2,0 mur; Sarstedt, Himeuunna) 3 antukoarynsarom (EDTA-K) ta npo6ipku (10 mur; Vacut-
est, ITamis) 6e3 anTukoaryasHTy. [IpoOu KpoBi TpaHCIIOPTYBaIX B TEPMOKOHTEHHEPI Ta aHAJI3yBaIl
npoTsroM 6 TOAMH BiJ MOMEHTY BifOopy B nabopartopii kadeapu BHYTPIlIHIX XBOPOO TBapUH Ta KIi-
HIYHOI AiarHOCTUKH JIFBIBCHKOTO HAIliIOHAIHHOTO YHIBEPCHUTETY BETCPHHAPHOI MEAWIIMHM Ta 0i0TEX-
HoJorii imeni C.3. IKuIpKOro.

3araypHUI aHaJi3 KpOBi AOCTIIKYBaIM HA aBTOMaTHYHOMY T'eéMaTOoJNOrYHOMY aHaiizaTopi Mythic 18
(Orphee S.A., lseiinapis), BukopucroBytoun pearenTd PZ Cormay S.A. (IToabmia).

VY kxpoBi Bu3Hadamm KUTbKicTh eputporutiB (RBC), BmicT remornobiny (Hb), Benwmauny reMatox-
pury (PCV), cepenniii 06’em epurpouura (MCV), cepenniii BMIiCT reMorjio0iHy B EpHUTPOLMTI
(MCH), cepennro kKoHLEHTpawio remornodiny B epurponurax (MCHC), mupuHy po3noiny epurpo-
nuTiB 32 00’emoM (RDW), BiTHOCHY MIUPHHY PO3MOALTY €pUTPOIUTIB 32 00°eMoM, ab0 MPOIICHTHE
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BiAXWICHHS 00’€My epHUTpPONHTIB Bim cepenuaboro 3HaueHHS (RDW-SD), KiIBKICTh JEHKOITUTIB
(WBC), BuBoamn Jeiikorpamy i3 audepeHuitoBaHaaM pizHuX (HopM JedkonuTiB (eozuHodinm, 6a3o-
¢binn, HeUTpodiIK, MOHOLUTH, JiM(GOLKTH), KiTbKiCTh TpoMmOomumTiB (PLT), TpomOokput (PCT), ce-
peaHiit 00’em TpoMoOoiuTie (MPV), mupuny posnoainy TpoMOOIuUTIB 3a 06’emoMm (PDV).

Jnst oTprMaHHS CUPOBAaTKU KpoBi mpoOipku neHTpudyryBanu npu 3000 o6/xB mpotsirom 10 XB.
VY cupoBarii KpoBi KOHEW BU3HAYAIHM KOHIEHTPALIO 3arajJbHOro Oinka, aap0yMiHiB, 3arajJbHOTO Oii-
pyOiHy, TTIOKO3H, CEYOBHHHU, KPEATHHIHY, BMICT 3arajJbHOTO KaJIbIIiio, HeopraHigHoro ¢ocdopy, Mar-
HIO, aKTUBHICTH JIy>kHOI pocdaTasu (JID) i ramma-rimyraminrpancrnentuaasu (I'TTII) 3a normoMororo
aBTOMAaTUYHOr0 OioXiMiuHOTO anHamizaropa Mindray BS-120 (Kuraii), BukopuctoBytoun peareHTu PZ
Cormay S.A. (Ilonpmra).

MaremaTnaay 00poOKY OTPUMAaHHX PE3yJIbTATiB MPOBOAMWIN 3 BUKOPHCTAHHIM IPOrPaMHOTO 3a-
oesneuenns Microsoft Office Excel 3a 1onoMoroio 3araJibHOIPUHHATHX METOJIB BapialliiHOi cTaTHC-
TUKH 3 OLIHKOIO cepeanboro (M), ioro moxuOku (m), BipOTiIHICTh BCTAHOBJIIOBAJIH 3a t-KpUTEpieM
CrbrozneHTa.

OcHOBHi pe3yJbTaTH JOCTi:KeHHsI. Pe3yibpTaTH HamMX AOCHiIXeHb mokaszand, mo y 10,8 %
KOHEM, SIKi yTPUMYIOTECSI B 3aKPUTHX NPUMILICHHAX PEECTPYIOTh KIiHIYHI CHMITOMH aCTMaTHYHOTO
CHUHIpPOMY.

3axBOprOBaHHS Y KOHEH XapaKTepHU3yBajaocs JATCHTHUM XPOHIYHUM Tiepebirom i3 mepiogamu pe-
uuauBiB. TOMy BIaCHUKM TBapWH TPUBAIMK Yac Ha 3aXBOPIOBAHHS HE 3BEPTAIOTh YBAard, OCKUIBKH
KOHI 30epiraroTs 400py Imparne3aaTHICTb.

3axBoproBaHHS Iepedirano 6e3 maBuIeHHs Temmeparypu Tina (37,7+0,06 °C), mpote 3a yckman-
HEHHS BTOPHHHOIO OakTepiadbHOIO iH]EKLielo peecTpyBain cyodeOpmibHy iamxomaHky. Yacrora
MyJbCcy B XBOPHX KOHEH cTaHOBWIA y cepenHboMmy 35,4+1,71 yn/xB, yactota nuxaHus — 16,4+1,43
IWx. pyx/xB. Y 18 % XBOpUX peecTpyBajid Taxikapito, a y monaj 54 % — raxinHoe. HocoBi BuaineH-
HS1 OyJH CEpO3HMMH, CIM30BUMH a00 CIM3HCTO-THIMHMMH, YacTille 3’sBISUIMCS 3paHKy Ta Mia dac
TpEeHyBaHHSI.

ITocTynoBo B TBapuH 3HM)KyBajlacsl Ipale3]aTHICTh 1 PO3BUBABCS BECh CUMITOMOKOMILIEKC 00-
CTPYKIIII IUXaNThbHUX IUIAXIB: YSPEBHUM THIT AUXaHHS, JBOCTYIICHEBUHA BUIUX, 3alaJaHHsI MiKpeoep-
HUX MPOCTOPiB, HASABHICTH “‘3aMaibHOTO XK0JI00y”. Y BUMAAKy JIETKOrO Mepediry mijJ yac aycKyabTawil
JIETeHb 3MIHH B CTaHi CIOKOIO BifCyTHI. Ilicis HaBaHTa)KCHHS MPUCKOPEHE MUXaHHS CYIIPOBOIKYBa-
JIOCSI KPEIITALII€I0 10 BCIH MOBEPXHI JIETCHIB 1 XpHUIIaMu y AiaparMalbHUX I0JIX. 3a BaKKOTO Mepe-
0iry Xpumu peecTpyBalld HaJl yCIM MOJIEM JIEreHb. 3aIHs MeXa JereHb 3MillyBaiacs KayalbHo.

3aauIIKy B CTaHi CIIOKOIO PEECTPYBANIM TUTBKHM 32 BaXKKOI (JOPMHU 3aXBOPIOBaHH, a00 B IIepiof pe-
nuAuBY. JIMXaHHs cTaBaJlo IPUCKOPEHUM, IEPEPUBUACTUM, KPHJIa HOCA PO3IINPEHUMH.

3a Baxkkoro nepebiry actmu y koHei B BAJI pinuHi HasiBHA BeTMKa KUTBKICTh Cu3y. B muToori-
YHUX TpernapaTax OTpUMaHuX 3a nornomMoroio BAJI BUABISUIM 3MilIaHy MOMYNALII0 KIITHH, HAalO1Ib-
1010 KUTBKICHOIO TPYTIO0 3 AKUX Oyiu HelTpodinu — Big 15 g0 85 % Bix ycix KIITHH, TOHI SIK y 3/10-
POBHX KOHEH ix Oyno He 6inbire 5 % [16].

Cepen kI040BHX MaTO(i3i0J0TIYHUX YMHHHUKIB, 10 BH3HAYAIOTH OCOOJIMBOCTI Mepediry acTMH,
BaXXJTUBE MiCIe 3aiiMalOTh 3MiHH €pPUTPOLUTAPHOI JIAHKH IeMOIOoe3y, sIKi € (i310J0riYHIMH MEXaHi3-
MaMH ajanTarii g0 rinokcii [17].

PesynpTaTti qociiKeHb MOKa3aiy, 0 y XBOPUX KOHEH HaiO1nbIl BUpaKeHUMH OyIU 3MiHH MO-
(postoriyHNX MOKa3HHUKIB KpoBi. [IpoBiBIIM 3arajibHUI aHaji3 KPOBi BCTAHOBJIEHO, IO Y KOHEH 3a ac-
TMAaTHYHOTO CHHAPOMY KUIBKICTh €pUTPOLIUTIB Oyiia BiporigHo (p<0,05) Oijiblia MOPiBHIHO 3 KIIiHIY-
HO 310pOBUMHM TBapuHamu (Ta0i. 1). [lomnureMis BUHHKA€E 32 BUPAXEHOI (OPMH 3aXBOPIOBAHHS, SIK
yCKJIaAHEHHs XpoHiYHOI rimokcii [18]. B kpoBi XBopuxX KOHEH BipoTigHO BUIIOK Oyila KOHLEHTpAaLis
remoro0iny (p<0,01) Tta BenmumuuHa remaTokputy (p<0,01) HiX y KIIHIYHO 3M0pOBUX TBapuH. PiBeHb
reMorI00iHy 3a aCTMATHYHOTO CHHIPOMY BH3HAYAETHCS CTAHOM PIBHOBArM MiX CTHMYJIOIOUNAM
BIUTMBOM T1iIOKCii Ha IPOAYKLi0 epuTponoeTuny [19].

[NopiBHsTBHMIA aHATI3 TOKA3HUKIB, IO BiAOOPaKAIOTh TEOMETPUYHI XapaKTEPUCTUKH EPUTPOLIUTIB
XBOPHX HAa aCTMaTUIHHUI CHHIPOM, TTOKa3aB Biporianae 30imsmeras MCV i1 makporutiB (p<0,001) ta
MCH (p<0,001) mopiBHSHO 3 MOKa3HWKaMH KJIIHIYHO 310pOBHX TBapuH. CepeiHsi KOHLEHTpaLis Te-
MOTJIO0IHY B €PUTPOLIMTAX Y XBOPUX KOHEH HE Bifpi3HATacs BiJl IOKa3HUKIB KOHTPOJBHOI ITPYIH TBa-
puH (Tabm. 1).
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Tabmums 1 — [loka3HUKH epUTPOLMTONOE3Y Y KOHeil, XBOPHX HA aCTMATHYHUI CHHAPOM

IMoka3uuk KutiniuHO 3710pOBi KOHI XBopi KOHI
Epurpouutn (RBC), T/n 76”50;08”230 86’;37;01,;’16*
I'emorno6in (Hb), r/n ??éo’giizs’g 115222,5(:82,?;”?*
Fevarospun (PCV). % 3182059 102,360
Cepenniii 06’em epurpouuta (MCV), ¢ ig:g;&iﬁ 4 é;f(i 38’*7**
Cepenniii BMicT remorno6iny B epurpouuti (MCH), nr }2:;;(1)’61’? 171’2;?0_’ ;gf**
CepenHs KOHIEHTpalis reMornobiny B epurponutax (MCHC), r/mn g;‘:gj)%i g;:;j)%i
upuHa po3noiny eputporutie 3a 06’emom (RDW), % ;(9)22;(2)’1(% 1 91’;;?(;’ ;é’,?**
BizHOCHA IIMpUHA PO3NOIiNy epUTPOLHTIB 32 06°emoM (RDW-SD), b g?:gﬁfﬁ 3(3):8;(3)’5‘;;

Ipumirtka: y wiif i HACTYNHUX TaONUIAX, BIpOTiAHICTh pi3HULI MK nokasHukamu: *p<0,05; **p<0,01; ***p<0,001 mo-
PIBHSIHO 3 KJIIHIYHO 370pPOBHMH TBAPUHAMH.

Hupuna po3noxiny epurpountiB (RDW) abo iHgeKC aHI30IMTO3Y €PUTPOLHUTIB — MOKa3HHUK TeTe-
POTEHHOCTI EpUTPOIMTIB. BimHOCHA mUpHHA pO3MOALTY epuTporuTiB 32 00’ eMoM (RDW-SD) mokasye
PI3HHITIO MK pO3MIpOM 1 00’€MOM EpHUTPOIHTIB 1 BiZoOpaskae BiAMIHHICTh MK MaKpPOIIMTAMHM 1 MiK-
POLIUTaMH Y JOCHIPKyBaHOMY 3pa3ky Kposi. 30uabmenHss RDW OyBae 3a HassBHOCTI 3MiIlIaHOT MOITY-
JSiT KITITHH (HOPMOIIMTH 1 MIKpOIIUTH a00 MakpoUuTH i HopMouuTH), a RDW-SD € Ginpm uyTiauBum
MTOKa3HMUKOM 32 HasSBHOCTI HEBEIMKOI MOIYIIAIT Makpo- a00 MikponuTis [20].

CepenHe 3HaueHHS 1HAEKCY aHi30LMTO3Yy EPUTPOLMUTIB y NOCTIAHUX Tpynax KOHEH Oyno Bulie
BepXHBOI Mexi (pizionmoriuanx konuBasb (11,0-17,0 %; Tadn. 1). OgHak, y KOHEH, XBOPUX HA acTMa-
THYHUHN CHHAPOM, 3HaUYeHHS RDW 6yI10 BiporigHO HIKYIUM TOPIBHIHO 3 KIIHIYHO 3JOPOBUMH TBAPH-
Hamu (p<0,001). Imgexc RDW-SD y xoneit 060x rpyn He Biapizasases (p<0,5; tabm. 1).

VY koHel XBOpHX Ha aCTMAaTWYHMI CHHIPOM BCTaHOBJICHO BIipOTiIHO OiIBIIY KUTBKICTH JISHKOLUTIB y
kpoBi (p<0,001) mopiBHSHO 3 KIIHIYHO 3A0pOBHUMH TBapuHamu (Tabi. 2). BogHoyac, HaMu BCTaHOBJIEHO
TCHJICHIIIO JI0 30UIBIICHHS KUILKOCTI €03WHOMIIIB, 1110, OYEBUIHO, € PE3yJbTaTOM AJCPriyHOl Peakiiii.
VY KpoBi XBOpHX TBapHH 30UIbIIyBanacs KuUTbKicTh manmumukosiepHux (p<0,01) ta cerMeHTOsIEpHUX
(p<0,01) meitrpodinis (Tabm. 2), 0 MOXKe OYTH HACITIIKOM 3aaIbHOTO MPOIIECY B AMXAJIBHUX MUISIXaX.

3a aCTMAaTUYHOI'O CHHAPOMY Y KOHEH 301IbINYEThCS KUIbKICTh MOHOLUTIB Y KpoBi (p<0,05), 110
BKa3ye Ha YCKJIQJIHCHHS Mepediry 3aXBOPIOBAHHS 3alabHUM HPOLECOM B JAMXAIBHHUX HUIIXax. Bonx-
HOYac, KUIbKIiCTh JIM(OIHTIB Y XBOPUX KOHEH Oyma BiporigHo Hmx4oio (p<0,001), mopiBHSHO 3 Kii-
HIYHO 3JI0POBHMH TBapuHaMu (Tabi. 2), 110, OYEBUIHO, TTOB’I3aHO 13 MOPYIIEHHAM (HYHKITIOHYBAHHS
3aXHCHHUX MEXaHi3MIB 3a TPUBAJIOTO MepeOiry aCTMATUIHOTO CHHIPOMY.

Tabmurs 2 — Iloka3HUKH JIEHKOLIUTONOE3Y Y KOHel, XBOPUX HA ACTMATHYHUI CHHAPOM

TToxa3nuk Kniniuno 310poBi KoHi XBopi KOHI
Jeiikormru (WBC), I'/n 65”9;)%’289 10,62’16}241**
Eosunodinm, % 2’5(:05’53 4’(1);1’221
bazodinu, % 0,7(:01’11 1,00$39
IMannukosnepHi HeWTpodinu, % 1. 4(:(?’ 43 4’718’170 e
CermeHrosiepHi HeTpodinm, % 2849 20 06
38,6+2,09 50,942,39**
Mownoruth, % 2,6140‘,27 3,75:6;535*
- 45203 550160
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XpoHIYHUI ITepeOIr aCTMH XapaKTEPU3YEThCS aKTHUBALIIEI0 HEHTPOdiiB, IIM(OIUTIB Ta TPOMOOIIHUTIB,
[0 MOKE TPHU3BECTH J0 PEKOHCTPYKIIii CTIHOK AMXalbHUX NDIAXiB [21, 22]. AkTHBaIlis TPOMOOIWTIB, a
TAKOX 30UIBIICHHS [IUPKYIIIOI0UYMX HEHTPODLILHO-TPOMOOIMTAPHKX arperaTiB, sKi, SIK BiJIOMO, ITOB’s3aHi
3 IH(QUIBTPAITIEIO JICHKOITUTIB Y JIETeHi, OyJIM BUSABJICH] Y TAIIIEHTIB 32 aCTMOIO Ta B TBAPHH 32 MOZCITIOBAH-
HSl QJIEPTiYHUX 3aXBOPIOBaHb TUXaIbHHUX NUIAXiB [23, 24]. OxpeMi aBTOpH NPHITYCKAIOTh, L0 TPOMOOLIUTH
MOXYTh BKJIFOUATHCS Y PO3BUTOK acTMHU B KOHEH [6, 25, 26]. HasBHICTh TPOMOOIMTAPHHUX arperariB y Jie-
TCHSX BYSIBISUIM Y MOPCHKHX CBMHOK, KPOJIHMKIB, MUIIICH Ta KOHEH, SKi YyTIUBI 10 anepreHis [27, 28, 29].
Kpim Toro, aBropamu [30] BcTaHOBIIEHO 30UIBIICHY KUTBKICTH arperaTtiB TPOMOOITUTIB Y OPOHX0ATBBEOIIS-
PHil piMHI KOHEH, sIKi XBOpLIM HA acT™My. L{i BUCHOBKH CBif4aTh, 0 TPOMOOLIMTH TAKOXK MOXKYTh CIIPHSI-
TH MIATOTEHE3Y aJIePriYHUX 3aXBOPIOBaHb OPTaHiB IMXaHHS B KOHEH.

Kpim Toro, KijbKa JOCIIIKEHh Ha TBapUHAX IMIATBEPIHIIH, IO TPOMOOITUTH pa3oM 3 IHIITUMH 3a-
NaJILHUMH TUIIAMHU KJIITHH BiJirpaloTh BaXKJIMBY POJIb Y PEKOHCTPYKILIi AnxanpHux muisixis [31]. Bymo
MPOJIEMOHCTPOBAHO, 110 AaKTUBOBAHI TPOMOOLMTH BUBUIBHSIIOTH PAI (AaKTOPiB POCTY, SIKI 1HAYKYIOTh
rinerpodiro Ta rimepIuiasiro emTelio IUXaJbHUX IUISXIB 1 Mpoidepaliio KITHH INIagKol MycKyJia-
TYpH Ta CIPUSAIOTH OPOHXOKOHCTPUKLIT [32, 33]. O4yeBHAHO, IO TaKi 3MiHM MOKAa3HUKIB TPOMOOTIOE3Y
MOKYTh BIUTMBATH Ha Nepedir 3ananbHOro Npouecy B IMXajibHiid CHCTEMi KOHEH XBOPUX Ha acTMY.

CepenHs KUJIbKICTh TPOMOOIIMTIB 1 BEIMYMHA TPOMOOKPHUTY Y XBOPHUX Ha ACTMATUYHHHA CHHAPOM
KoHel Oymm Biporimao HmwxumMu (p<0,05; p<0,01) mopiBHSHO 3 KJIIHIYHO 3JOPOBHMH TBapHHAMU
(tabmn. 3). [loxibHi pe3yabpTaTH ONMUCAHO 1HIIMMH aBTOpamu [2, 34, 35], sKi BCTAaHOBHJIM, IO CEPEIHS
KUTBKICTH TPOMOOITUTIB Oyia 3HAYHO HIDKYOIO y KOHEH, XBOPHUX HA acTMy TOPIBHSIHO 3 KOHTPOJICM.
Kpim TOTr0, TpOMOOITUTOIICHISI Y XBOPHUX KOHEH MOXKE acCOIlIFOBATHCS 31 3MIHAMH CEPEIHBOTO 00’ €My
tpombonmtiB (MPV) Tta TpomOouurapuoi macu (P-LCR). 3nayennss MPV ta P-LCR Oynu 3nauno
BUILMMHU y KOHEl XBOpHUX Ha actMmy. Ha mymky aBtopiB [34, 35], 1l 3MiHM MOXKYTh CBITYMTH NPO Timep-
JIECTPYKTHBHY TpoMOommToneHiro. OqHak, 3a pe3yJbTaTaMH HAIIAX JTOCHTIKEHb MMOKA3HUKH Cepe-
HBOT'0 00’ €My TPOMOOITIB 1 IMpPUHA PO3NOALTY TPOMOOIHTIB 32 06’ eMoM (PDW, moka3Huk rerepo-
TEHHOCTI TPOMOOIIMTIB) HE BiAPI3HINCS MiXK XBOPHMH Ta KITiHIYHO 310POBUMH TBapuHaMH (Tad. 3).

Tabmums 3 — [oka3HUKH TPOMGOMOE3y XBOPHX HA aCTMY KOHel

TToxa3nuk Kniniuno 310poBi KoHi XBopi KOHI
TpomGouuru (PLT), T/n 15549’23378:109 7251,60;11 1373,30*
TpomGokpur (PCT), % 0%%229;00’,01 14125 0,8’309 2&8605762**
Cepenniif 06’em TpombormTis (MPV), dn 5‘;2; (i 185 5‘?,351—05’668
[HupwuHa posnoainy TpoMOonuTiB 32 06’ eMom (PDV), % ;(1):?;??7’; ;g:gjfi;;

[Tig wac mocmimxenHs: OioxiMiyHOTO MPOiTIO KPOBi Y KOHEH, XBOpUX Ha aCTMATHYHHN CHHAPOM
BCTAHOBJICHO BIPOTIHO BHIIMK BMICT 3arajlbHOro OijKa B CHpOBATI KpoBi (69,2+2,18 r/im; p<0,01),
MOPIBHIHO 3 KIIHIYHO 3J0pOBUMH TBapuHamu (61,6+0,85 /1), 1110 MOXIUBO € pe3yiabTaToM 3011b-
LIeHHS rpyboaucnepcHux (pakuiii 6iska. B KpoBi XBoprxX KOHEH KOHIEHTpALis TIIOKO3M OyIia HIKYa
(5,3+0,16 mmonb/i1; p<0,05) MOPIBHSHO 3 KOHTPOJIBHOIO IpyMor0 TBapuH (5,8+0,17 MMoJIb/1).

Y cupoBaTIli KpOBi KOHEH, XBOPHX HA aCTMATHYHUN cHHIApPOM, akTuBHICTE JID 1 ['TTII Oyma Bipo-
rigao Bumoro (190,4+17,42 on/n; p<0,05 Ta 21,543,97 on/m; p<0,05) MOPiBHIHO 3 KIIHIYHO 370POBH-
mu TBapuHamu (121,5£14,97 on/n Ta 12,1+0,60 o/, BIAMOBIAHO).

3a gocmimKeHHs 00OMiHYy MaKpOEJIEMEHTIB Y XBOPHUX KOHEH B CHPOBATIII KPOBI BMICT 3arajbHOTO
KaJbIlito OyB BiporimHo BumuM (2,960,031 mmons/i; p<0,05), TOPIBHIHO 3 KOHTPOJIHHOK TPYIIOH0
TBapuH (2,85+0,028 MMoIB/1T), TOI sIK BMICT MarHito 0yB HrkuuM (0,71+0,016 mmomns/i; p<0,01 mpo-
1 0,7940,013 MMOmB/11, BIAMOBIIHO).

OTxe, MPOBIBLIM aHaJi3 010XIMIYHHUX TOKA3HHUKIB KPOBi y XBOPHUX Ha acTMy KOHEH, HAMH HE BCTa-
HOBJICHO CHeIM(DiYHUX AIarHOCTUYHUX TECTiB, OCKUTLKY 3MiHU B KPOBi OyJIM 3arajlbHUMH, 110 TOTPE-
Oy€ TOaIBITNX KIIHIYHUX TOCIIIKEHb.

BucnoBku. 1. Y 10,8 % koHeil, ki yTpUMYIOTbCS B IPUMIIIEHHAX PEECTPYIOTh KIIHIYHI CUM-
MITOMH aCTMAaTUYHOTO CHHAPOMY. 3aXBOPIOBAaHHS XapaKTEPU3Y€EThCS JTATCHTHUM XPOHIYHUM TIepe-
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0irom i3 TmepiolaMu PEIUINBIB, I Yac SIKMX PEECTPYIOTh HOCOBI BUIIJICHHS, PO3IIUPCHHS Hi3MI-
piB, 3aUIIKY, YePEBHUN TUIl AUXAHHS, KPEMiTALiIO MO BC1i MOBEPXHi JIETeHIB, 3MilIEHHS 3aJIHbOT
MEXI1 JIeTeHb KaymaJlbHO, 3HWKEHHS Tpane3naTHoCTi. ACTMAaTHIHUN CHHIpPOM Iepebirae mepesa-
XHO 0e3 MiIBUIICHHS TeMmepaTtypH Tina. Y 18 % XBopuX KOHEH peecTpyIOTh TaxikapJilo, a y 1o-
Hazx 54 % — TaximHoe.

2. Pe3ynbpTaTi IOCTiIKEHb MOKA3aJH, 110 Y XBOPUX HAa aCTMATHYHHUN CHHAPOM KOHEH HalOiMbII
BUP@)XEHUMHU OyJIM 3MiHH MOP(OIOriuHUX MMOKA3HUKIB KPOBI: 301IbINYETHCSA KIJIbKICTh €PUTPOLIUTIB,
KOHIICHTpAIIisl TeMOTJI00IHY, BeIMYMHA TeMAaTOKPUTY, CEPEIHI 00’ €M SPUTPOIIUTIB Ta CEPEIHINA BMICT
reMOTIJIO0IHY B €PUTPOIIUTI.

3. Y XBOpUX KOHEW BCTAHOBJICHO OLIBIINY KUJIBKICTh JCHKOLMUTIB Y KPOBI, MOPIBHIHO 3 KIIHIYHO
3IOPOBHMH TBapWHAMH, TCHICHIIIIO IO 30LIBIICHHS KITBKOCTI €03WHOQLIIB, 30LIBIICHHS KUTHKOCTI
NAINYKOSACPHUX Ta CErMEHTOSIIEPHUX HEUTPOQiiB, KUIBKOCTI MOHOLUTIB, OJHAK, KUTBKICTh JIiM(o-
LUTIB 3HUKYETHCS.

4. Cepemust KiIbKiCTb TPOMOOIIUTIB 1 TPOMOOKPHUT Y KOHEH, XBOPUX Ha aCTMATUYHHKA CHHIPOM,
OyJIM HIYKYMMH TOPIBHSHO 3 KJITHIYHO 3JJOPOBUMH TBapUHAMHU.

5. 3a gocnigkeHHs 010XiMIYHOTO MPOQiN0 y KOHEH, XBOpUX Ha aCTMAaTUYHUI CHHAPOM, B CHPOBa-
TII KPOBI BCTAHOBJICHO BHINMN BMICT 3arajbHOro OlJIka Ta 3arajbHOr0 KaJbI[il0, HIXKYY KOHIICHTPaA-
IO TJIFOKO3HM Ta BMicTy MarHito, miaBumneHHst akTuBHOCTI JI® i I'TTII mopiBHSHO 3 KOHTPOJIHHOIO
IPYIIOI0 TBAPHH.

[lepcrneKTHBOIO MOJANIBIINX JOCIIHKEHb € Po3po0ka Ta anpoOyBaHHS €(PEKTUBHOI CXEMH JIKY-
BaHHS KOHEH 32 aCTMATUIHOTO CHHIIPOMY.
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I'emartonoruueckuii craTyc Jomajeii Npu aCTMAaTHYECKOM CHHAPOMe

N.A. MakcumoBHY

PesynbTathl uccnenoBaHuil MOKa3aly, YTO Yy JOIIagel, OOJBHBIX aCTMATUUYECKUM CHHAPOMOM, Hanbonee HHPOpMATHB-
HbIMH ObUTH MOpP(OIOrHYecKre NoKazaTesnu KpoBu. IIpoBens oOmuMi aHaIM3 KPOBH y OOJIBHBIX JIOLIA/ICH YCTAaHOBJICHO YBe-
JIMYEHHUE KOJIMYECTBA SPUTPOLUTOB, MIOBBIIIEHHE KOHIIEHTPALMK IreMoriodnHa, rematokpura, MCV u MCH.

AcTMaTHUECKHI CHHIIPOM MOXET OCJIOXKHSTHCSI BOCIIAIUTEIHHBIM IIPOLECCOM B IBIXAaTENIBHBIX ITyTSAX JOmaneH (yBesn-
YEeHHEe KOJIMYECTBA JICHKOLUTOB, MMAJIOYKOSICPHBIX M CETMEHTOSAEPHBIX HEUTPO(UIOB, MOHOIIUTOB), A MPHU JIUTEILHOM Te-
YeHHUH 3a00JIeBaHIS — HapylIIeHHeM (DyHKIIMOHUPOBAHUS 3aIIUTHBIX MEXaHU3MOB (CHI)KEHHE KOJIMYECTBA JINM(OILIUTOB).

B narorenese 3a0osieBaHHsI MOTYT IIPUHAMATH YIacTHE TPOMOOLUTEI, IOATBEPKACHAEM Yero ObLIM M3MEHEHHs MoKa3a-
Teneil TpoMOo1033a y O0JIBHBIX aCTMOH Jiomaiel (TPOMOOIIUTONICHUS U CHHXKEHUE TPOMOOKpHTA).

ITpu ananu3e OMOXUMHUYECKHX MTOKAa3aTeNei KpoBH y Jomagell O0JbHBIX aCTMATHYECKUM CHHAPOMOM YCTaHOBIIEHO YBe-
JIMYEHHE colepkaHus obmero Oenka u obmero kanapuus, noseienue aktuBHocTH 1P u ['TTII, cHmkeHne KOHIEHTpaLUH
TJIFOKO3BI M COZIEPIKAaHMS MAaTHHS B CPAaBHEHUH C KITMHUYECKHU 3J0POBBIMHU KMBOTHBIMU.

KnrodeBsble cioBa: jomaay, acTMaTHIECKUH CHHAPOM, AUarHOCTHKA, OOMMI aHamn3 KpoBH, OHOXUMUYeCKuil mpodmis
KPOBH.

Hematologica parameters of horses with asthma syndrom

I. Maksymovych

Horses often suffer from one of the most common diseases — recurrent airway obstruction (RAO), which in 2016 called
“asthma or equine asthma syndrome”. Equine asthma syndrome — is an allergic disease, the mechanism is similar to human
asthma, which is characterized by airway inflammation and activation of neutrophils, lymphocytes, and platelets. This dis-
ease of older horses, characterized by bronchial hyperactivity, bronchoconstriction and mucus hypersecretion, neutrophilic
inflammation of the mucous membranes, the formation of mucous plugs, remodeling the walls of the bronchioles, resulting in
airway obstruction.

Asthmatic syndrome of horses is a multifactorial, ecological disease. A number of environmental, immunological, infec-
tious and genetic factors play a leading role in the pathogenesis of the disease. The main etiological factor is the entry into the
airways of horses of allergens in the hay and litter, in particular dust and spores of fungi.

The aim was to investigate morphological and biochemical blood parameters in horses for asthma syndrome. The study
was conducted on 26 horses, which were divided into two groups: 13 horses for asthmatic syndrome (experimental group)
and 13 clinically healthy horses (control group).

All horses were subjected to clinical, laboratory, laryngotracheobronchoscopy and bronchoalveolar lavage (BAL), fol-
lowed by cytological examination of the lower respiratory tract.

Attacks of asthmatic syndrome arose when horses were placed in badly ventilated dyne, using hay in feeding with visi-
ble growth of mold fungi. The animals of the control group were in identical conditions with the horses of the experimental
group.

In 10.8% of horses kept in premises recorded clinical symptoms of asthmatic syndrome. The disease is characterized by
latent chronic course with periods of relapse, during which they register nasal excretion, nostril flare, shortness of breath,
obvious abdominal lift, crepitation throughout the surface of the lungs, shifted lung caudal border, poor performance. Asth-
matic syndrome proceeded without increase in body temperature, only with the complication of secondary bacterial infection
registered subfebrile fever.

In the severe course of asthma in horses in the BAL fluid there is a large amount of mucus. In the cytological prepara-
tions obtained with BAL, a mixed population of cells was revealed, of which the largest quantitative group was neutrophils
(15-85%) of all cells, whereas in healthy horses it was not more than 5%.

The pathophysiological factors determining the peculiarities of asthma, the most important are changes in erythrocyte
level of hematopoiesis, which are physiological mechanisms of adaptation to hypoxia.

In patients with asthma of horses, the most informative were morphological indicators of blood. Increased number of
RBC, Hb, PCV has been established in patients with horses. Polycythemia arises due to the expressed form of the disease, as
the complication of chronic hypoxia. The level of hemoglobin for asthma is determined by the state of equilibrium between
the stimulating effect of hypoxia on the production of erythropoietin.

Comparative analysis of indicators that reflect the geometric characteristics of red blood cells of horses with asthma
syndrome showed an increase in MCV and MCH.

Asthmatic syndrome may be complicated by the inflammatory process in the respiratory tract of the horses (increase in
the number of leukocytes, neutrophils, monocytes), and for the long course of the disease, the functioning of protective
mechanisms (decrease in the number of lymphocytes).

Thrombocytes may be involved in the pathogenesis of the disease, confirming the changes in the parameters of throm-
bopoiesis in horses with asthma syndrome (thrombocytopenia).

In the study of the biochemical profile of horses with asthma syndrome in serum, a higher content of total protein and to-
tal calcium, a lower concentration of glucose and magnesium content, an increase in the activity of LF and GGPP in compari-
son with the control group of animals was established. Consequently, changes in the biochemical parameters of blood in pa-
tients with asthma of horses were common, requiring further clinical studies.

Key words: horses, asthma syndrom, asthma, diagnosis, complete blood count, biochemical profile.
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ROLE OF FREE RADICALS IN OXIDATIVE STRESS —
BASIC KNOWLEDGE FOR CLINICIAN

Oxygen free radicals are thought to be involved in pathogenesis of various diseases in humans and animals. Living or-
ganisms have diverse defense mechanisms, both enzymatic and non-enzymatic. The aim of this review is state-of the art de-
scription of the role of reactive oxygen species on oxidative stress development in living organism.

Oxidative stress is most simply defined as an imbalance between oxidants and antioxidants in which the oxidant activity
exceeds the neutralizing capability of antioxidants, resulting in cellular injury and activation of pathologic pathways. Within
this context, the oxidants of interest are collectively referred to as reactive oxygen species, which can be defined as oxygen-
containing molecules that are more reactive than the triplet oxygen molecules present in air. The biologically relevant mole-
cules meeting this criterion include the superoxide anion radical, perhydroxyl radical, hydroxyl radical, and hydrogen perox-
ide. The human and animal body is well equipped to deal with the production of these molecules with endogenous antioxi-
dant scavenging systems, which include antioxidant enzymes as well as, nonenzymatic antioxidants. The field of oxidative
stress research and evidence-based antioxidant therapy in human and animal medicine is still in the early stages of develop-
ment. There is a great deal to be discovered about the importance and basic pathophysiology of oxidative stress in living or-
ganism. Even as oxidant injury is proven to be associated with numerous conditions, it still remains to be seen if it is a prima-
ry cause of pathologic change or a secondary effect of disease.

Key words: ROS, Oxidative stress, Free oxygen radical, Antioxidants.

Introduction. In recent years there have been a growing number of studies on disturbance of bal-
ance between the formation of reactive oxygen species (ROS) and the antioxidant efficiency of the
body. Numerous studies confirm involvement of ROS in aetiopathogenesis of a number of diseases as
well as describe the intensification of free radical generation in the course of physical exertion [13,
25]. Such studies concentrate mostly on humans and laboratory animals [6, 18].

Oxidative stress is defined as increased generation of reactive oxygen species, exceeding the ca-
pacity of physiological antioxidative systems. Those conditions reveal the damaging impact of the re-
active oxygen species on organic compounds, in particular lipids and proteins, which results in struc-
tural and functional disorders at the molecular and cellular levels. Such situation can occur both under
the conditions of increased rate of endogenous ROS production, exposure to additional inducing fac-
tors, and impairment of natural antioxidative mechanisms of the organism [3, 7].

Formations of reactive oxygen species (ROS). From the biological point of view, the most im-
portant compounds causing oxidative damage of cellular structures are such ROS’s as: superoxide an-
ion radical (O,"), hydroxylic radical (OH"), hydroperoxide radical (HO,"), peroxide radical (ROO"), as
well as compounds which are not free radicals, but exhibit similar action, such as: hydrogen peroxide
(H,0,) and hypochlorous acid (HOCI) [9, 40]. The main precursor of most free radical reactions is
superoxide anion radical, which is a free radical with one unpaired electron. It is created as a result of
a single electrode reduction of molecular oxygen [4]:

O, +e— 0,

The presence of a superoxide anion radical in the cell very quickly leads to the formation of next
reactive oxygen species. Compared to oxygen, O, reacts with a greater number of substances and, as a
rule, does it faster. The radical reacts very non-specifically and can react with practically any sub-
stances present in the body [36]. The reactions of the superoxide anion radical, as well as the hydroxyl
radical, are characterised by small specificity, and consequently it is almost certain that they will react
with first molecule they come across [5].

Formation of reactive oxygen species in the organism can increase as a result of external factors,
such as ionizing radiation, the impact of sunlight, or ultrasounds, as well as internal factors, such as
some diseases, physical exertion, stress, inappropriate diet, and aging processes of the organism [19,
51]. From the biological point of view, the most important producer of free radicals is the mitochon-
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drial respiratory chain [1]. The amount of ROS’s in the organism is subject to very dynamic changes
and is a product of the processes of formation and deactivation of free radicals. In normally function-
ing cells there area certain ROS concentrations, constant over time, which are a product of that dynam-
ic balance. Such balance is disrupted by the situations described above. Free radicals are generated in
some organs at a much faster rate than in the other organs, and their production is particularly intensi-
fied in the liver, the heart, skeletal muscles, and the brain [16].

Antioxidant compensatory mechanisms. In the course of evolution aerobic organisms, because
of the consequences of free radical threats related to the use of oxygen, developed a number of defence
mechanisms [11]. The role of biological antioxidants in organisms is fulfilled by specialised enzymes
as well as non-enzymatic molecules, such as low-molecular antioxidants. Such compounds are present
in living organisms in much smaller quantities than the oxidizable substrate.

The main tasks of an efficient antioxidative protection system are to prevent the formation of
ROS’s and their reaction with cell components, stop free radical chain reactions, and rectify the con-
sequences of ROS reactions with biomolecules [14].

The first of the above tasks is performed by the so-called enzymatic triad, which consists of dis-
proportionating enzymes, i.e. catalase (CAT), superoxide dysmutase (SOD), glutathione peroxidase
(GPx), and proteins binding ions of transition metals [10]. The execution of the second task is mostly
the responsibility of low-molecular antioxidants, i.e. “scavengers” of free radicals. The last defence
strategy involves rectification of the results of ROS reaction with cellular macromolecules, e.g. by
elimination of damaged proteins or repair of nucleic acids [15, 20].

Superoxide dysmutase is an enzyme which catalyzes the reaction of disproportionation of superoxide
anion radical [32]. The enzyme is a metalloprotein consisting of the protein part and the catalytic prosthetic
group in the form of an atom of metal, acting as the active centre. The reaction of dismutation of superox-
ide anion radical is accompanied by the formation of hydrogen peroxide and oxygen molecule.

0,"+0,"+2H — H,0, + O,

In mammal organisms there are three dysmutase isoenzymes: cytoplasmic (Cu/ZnSOD-1), mito-
chondrial (MnSOD-2), and secreted outside the cell, present in the lymph, the plasma, and the synovi-
al fluid (EC-SOD-3) [49]. The first isoenzyme is primarily present in the cytoplasm and the nucleus,
whereas the second isoenzyme is located primarily in the mitochondrial matrix. Outside the cells,
mainly on their surface, there is extracellular superoxide dysmutase connected with proteoglycans [17,
24]. Its molecules consist of four subunits and contain saccharide residues. EC-SOD is a protein struc-
turally similar to MnSOD, but containing Cu and Zn in the catalytic centre. Binding of that enzyme to
the cell surface can be an effective method of protection of cells against superoxide anion radical gen-
erated in the external environment [33].

Hydrogen peroxide formed as a result of dysmutase activity is then decomposed by glutathione pe-
roxidase (GPx) and catalase. GPx is responsible for catabolism of the majority of hydrogen peroxide
formed in the cells [29, 35]. It has greater affinity to hydrogen peroxide than catalase, which demon-
strates its special role in the removal of that compound when its concentration in the cell is low. In the
case of high substrate concentration its role is taken over by catalase.

Glutathione peroxidase, an enzyme whose structure contains selenium, catalyzes reaction between
reduced glutathione (GSH) and hydrogen peroxide, resulting in the formation of oxidized form of glu-
tathione, i.e. glutathione disulfide (GSSG) and water [39].

2GSH + H,0, — GSSG + H,O

Due to the fact that glutathione disulfide is a dangerous compound for cells as it can enter into
subsequent reactions with proteins, the above reaction is connected with glutathione reductase, i.e. an
enzyme forming an additional amount of the reduced form of glutathione. That reaction takes place at
the cost of NADPH oxidation [39, 45].

GSSG + NADPH + H" — 2GSH + NADP"

The second, immensely important enzyme catalysing distribution of hydrogen peroxide molecules is
catalase (CAT). That enzyme is a hemoprotein, whose structure contains 4 heme groups [37]. In the cells of
eukaryotic organisms catalase is located mainly in peroxisomes, where it is accompanied by other oxire-
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ductase enzymes. The biggest activity of the enzyme has been demonstrated in liver, erythrocytes, bone
marrow, kidneys, and mucous membranes, whereas the least activity was detected in the connective tissue
[2]. CAT activity depends on the substrate concentration, the temperature, pH, and the presence of activa-
tors and inhibitors. Enzymes of eukaryotic organisms are active in the broad pH range (5.0-10.5); however,
the optimum pH for catalase is thought to be pH 7.0. The discussed enzyme is characterised by a very high
operation speed. One molecule dissolves in one second approx. 200,000 molecules of hydrogen peroxide.
The reaction is accompanied by the formation of water and oxygen [26, 31]:

2 H202 — 2H20 + 02

In the case of many diseases there is a noticeable weakening of catalase activity, especially the
diseases whose pathophysiology is explained by oxidative stress.

An important role in the protection of living organisms against the harmful effect of free radical
reactions is played by low-molecular antioxidants. Basically, the reactions of low-molecular antioxi-
dants are characterised by lower specificity compared to the already described enzymatic triad, but it
provides the organisms with a more universal and comprehensive protection.

In the cell environment antioxidants are distributed both in the aqueous phase and in the lipid
phase. Water-soluble hydrophilic compounds can be found mostly in the cytoplasm and some cell or-
ganelles, whereas hydrophobic compounds can be found in the lipid layer of cell membranes.

The most important water-soluble antioxidants are ascorbic acid (vitamin C), glutathione, uric ac-
id, creatinine, cysteine, bilirubin, and albumins [41].

The most effective antioxidant of the extracellular space is thought to be ascorbic acid. Under
physiological conditions, Vitamin C is present in a partially-ionized form as ascorbate. Plants and
most animals are capable of synthesising vitamin C, but guinea pigs, bats, people, and other primates
must receive vitamin C in food. This is caused by loss of an enzyme — gluconolactone oxidase, which
takes place in the final stage of vitamin C biosynthesis [23]. Strong reduction properties of ascorbate
enable its reactions with hydrogen peroxide, superoxide anion radical, hydroxyl radical, singlet oxy-
gen, and chloric acid (I). Oxidation of ascorbate leads to the formation of a relatively low-reactive
L-ascorbic acid radical and dehydroascorbate, followed by the formation of oxalates and other oxida-
tion products. It is believed that ascorbate, too, can directly contribute to the prevention of lipid perox-
idation through reduction of the oxidised form of a- tocopherol. The above properties are exhibited by
ascorbate at high concentration levels, whereas in low amounts it exhibits prooxidative properties.
Such activity is revealed only in the presence of ions of transition metals, in particular Fe*’, thus lead-
ing to the initiation of the Fenton reaction [12, 21].

One of the most important low-molecular antioxidants is the reduced glutathione [34]. Its proper-
ties are manifested in reproduction of the -SH thiol groups in proteins, where they were oxidised to the
-SOsH sulphonic groups or the -S-S- disulfide bridges. Thanks to the reversible reaction of electron
detachment or attachment, glutathione acts in the organism as an oxidation-reduction system protect-
ing the —SH groups of proteins against oxidation [28, 31]. In red blood cells the reduced glutathione
(GSH) acts like a hydrosulphide buffer at a concentration of approx. 5 mmol-L"', maintaining cysteine
residues of haemoglobin and other proteins in reduced form [44].

Another important antioxidant present in people and humans is uric acid, one of the end products
of purine transition [50]. It fulfils two functions in the antioxidative defence — on the one hand, it binds
jons of the Fe*" iron, on the other hand, it react with oxidants, which leads to the formation of uric ani-
on radical. The end product of the described reaction is allantoin. Both those products are character-
ised by relatively low reactivity towards oxygen and cell components. Large amounts of uric acid are
present primarily in the endothelium of the blood vessels, in the mucous membrane of the intestines,
and in the liver [38, 43].

An important role in the functioning of the cell and the whole organism is also played by hydro-
phobic antioxidants, such as tocopherols and carotenoids [47]. They operate primarily in the lipid two
layers of cell membranes. Their role is especially important because this is the place where the process
of lipid peroxidation takes place.

A special role in the trapping of free radicals is played by blood plasma proteins, and in particular
albumins. Those proteins, due to their significant number of thiol groups, exhibit high reactivity with
free radicals. Albumins can also bind ions of copper, thus protecting fatty acids against copper-
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dependent oxidation processes. This is especially important in the context of albumins as proteins
transporting free fatty acids in the blood serum [52].

Strong antioxidative properties are also exhibited by bilirubin. That compound, by reacting with
peroxide radicals and singlet oxygen, protects linolenic acid against oxidation. Research on people has
demonstrated a relationship between increased bilirubin concentration in the blood serum and lower
incidence of cardiovascular diseases in men [8]. It is also believed that hyperbilirubinemia present in
infants, while potentially toxic in certain situations, probably constitutes an effective defence mecha-
nism against oxidation processes related to the first contact with the air oxygen [30, 42].

Vitamin E (tocopherol) is considered one of the strongest lipophilic antioxidants present in cell mem-
branes and plasma lipoproteins. There are several varieties of tocopherols (alpha, beta, gamma, delta), of
which the highest biological activity is exhibited by alpha-tocopherol. Its antioxidative activity involves
inhibition of oxidation of polysaturated fatty acids through the breaking of chain reactions, generating free
peroxide radicals of the oxidised acid. By removing secondary free radicals, tocopherols ensure structural
and functional integrity of cell membranes and intracellular organelles [46].

Tocopherols react with peroxide radicals forming in biological membranes and lipoproteins, creat-
ing relatively stable tocopherol radicals. Those radicals do not take part in the next stage in the prolon-
gation chain of free radical reactions, but are reduced by other antioxidants. Reactions can also involve
two tocopherol radicals, terminating two sequences of free radical reactions [22].

Another group of hydrophobic antioxidants are carotenoids. From the chemical point of view, one
distinctive feature of carotenoids is the presence of two cyclohexylamine rings connected by a long
carbon chain, which contains a system of coupled carbon-carbon double bonds. And it is this bond that
gives antioxidative carotenoids their distinctive features, i.e. high activity towards singlet oxygen and
organic radicals, which are a derivative of the process of lipid peroxidation. The reaction of addition of
lipid peroxide radical to -carotene results in a carotenoid free radical, which then reacts with another
lipid peroxide [27, 48].

Conclusion. The area of oxidative stress research in human and proven acting of antioxidant ther-
apy in medicine is still in the early stages of development. There is a great chance to discover the in-
fluence and basic pathophysiology of oxidative stress in humans and companion animals. Even as oxi-
dative stress is proven to be associated with diseases, it still remains to be discovered, if it is a primary
cause of a harm or a consequence of sickness processes. The future research will better show the clini-
cal importance of oxidative stress injuries and visible benefits of specific antioxidant therapies.
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I'EHATOAUCTPO®ISA BUCOKOIIPOAYKTUBHUX KOPIB

Haii6inblu nommpeHuM 3aXBOPIOBAHHIM Cepell BUCOKONPOLYKTHBHUX KOPIB € )KUPOBa renaroauctpodis, 1o peectpy-
1016 ¥ 50-90 % TBapuH. BOHO YCKIaIHIOETHCS YpasKeHHSM CepIlst, HUPOK, KiHIIBOK, €HJOKPUHHOI CHCTEMH, BTOPHHHOIO
0CTEOUCTPORi€r0, MO 3MEHIIYE TEPMiH e()EKTHBHOTO BUKOPHCTAHHS BHCOKOI[IHHOTO MOTOJIB 5.

IMprunHOO MEpBUHHOI TrenaToaucTpodii € MopymIeHHs roAiBIi KOpiB, 0cO00IMBO B nepii 2—3 Mmicsri Jlakramii: a) xedi-
IIUT SHeprii B palioHi Ta Ha[MipHA KUIBKICTh NPOTeHy; 0) HEOCTATHS KUIBKICTh Y KOPMaxX METIOHIHY, XOJNiHY Ta IPHPOIHUX
AQHTHOKCHIAHTIB; B) 3T0JIOBYBaHHS HESKICHHX KOpMiB. BropuHHa rematoauctpodis BUHHKAE 3a KE€TO3Y, OXKHPIHHSI, XPOHIU-
HOTO alH03y, 3MIlIEHHs CHYyra Ta IHIIMX BHYTPILIHIX, XIpYPTri4HUX 1 MHEKOIOTIYHUX XBOPOO, 32 SKUX 3HMKYETHCS IMOi-
JaHHs KOpMiB. BuHUKae TinmoMo0iii3auiiiHuii CHHAPOM, 10 CIIPUYHUHSE TIOCUIICHE BiAKJIaJaHHs JKUPIB y remnarountax. Po3-
BUBAETHCS HETATUBHUI CHEPTeTHYHUI OaNaHC, TPUBATIICTD | BUPAXKEHICTD SIKOTO 3aJIeKHUTh BiJ MPOIYKTHUBHOCTI KOPIB.

Jiarno3 Ha renatoucTpodifo CTaBsATh 3 ypaXyBaHHIM MPOJLYKTHBHOCTI KOPiB, CTPYKTYPH ¥ MOBHOLIIHHOCTI pawioHiB,
SIKOCTI KOPMIB, CHMIITOMIB XBOPOOH Ta pe3yJbTaTiB JIADOPaTOPHOTO JOCIIHKEHHS CHPOBATKH KPOBI.

JlikyBaHHS KOpIB, XBOPUX Ha remaToAucTpodio, Mae OyTH KOMIUIEKCHUM, IO Iependadae JOTPUMAHHS Ji€TH, HasBHOC-
Ti B panioHi 3eJeHUX KOPMIB, CiHa, KyKypyA3sSHOI Ta SSIAMIHHOT iepTi, 1,5-2 kr matoku. 3 MeIUKaMEeHTO3HHX 3aC00iB BUKOPH-
CTOBYIOThH IIpEIaparty, L0 BiAHOBIIOKOTH OOMIH PEYOBHH Y relaToLMTaX, BITAMiHH, I€HAaTONPOTEKTOPH, aHTHOKCHAAHTH,
[JIFOKOIUIACTHYHI Ta )KOBYOTIHHI npenapaty. J{i1s HopMaiti3awil rIoKOHeoreHe3y i 3MEHILCHHSI Ha/IXODKEHHS JKHPIB y MediH-
Ky 3a IIOCHJICHOTO PO3IICIUICHHS JKHPY BBOAATD INIFOKOIUIACTHYHI NPENapaTy, JiMOTPOIHI PeYOBUHH, TeNIaTOPOTEKTOPH.

Ipodinaktrka rematoaucTpodii rpyHTYEThCS HAa KOMILICKCHOMY IIJXOi IO KOHTPOJIIO 32 CTAHOM 370POB’Sl TBapHH,
OJIHI€I0 i3 CKJIAIOBHUX SIKOTO € OpraHi3ais 30aJaHCOBaHOI OB SKICHUMH KOPMaMH, 30KpeMa HeTelie i KopiB-NepBicToK, y
cyxocriifnuit nepiox ta y mepmi 80-100 muiB nakrarii. OcobnuBy yBary HeoOXiZHO 3BepTaTH Ha BMICT y palioHaX IyKpy i
KPOXMAJIIO Ta IX CIIBBIJHOMIECHHS 3 IIEPETPaBHUM IIPOTEIHOM, ONITUMAIILHE eHepreTHIHe 3a0e3IIeUeH s HeTemel 1 KopiB.

EdexruBHIM 3ac000M NPOGUIAKTUKY TATOJIOTIT IEYiHKY Ta IHIINX XBOPOO BUCOKONPOIYKTUBHHUX KOPIB, 30KpeMa KeTo-
3y, anugo3y pyoOns, TiMOTOHII NepenuuIyHKiB, BTOPHHHOI ocreomuctpodii Ta iH. € (a3sHa rofiBis, MO CKIANAETHCS 3
5—6 mepioaiB: paHHiH i Mi3HINA CyXOCTOI, HOBOPO3TEJICHI KOPOBH, paHHs, CEPEHs 1 Mi3Hs JaKTalil (TPUBANICTh KOXKHOI CKIa-
nae B cepeaubomy 100 muiB). OgHuM i3 3aX0AiB Ai€BOT MPOQITaKTHKMA € aKTHBHE BIPOBAKECHHS TOMIBII HeTesel 1 KopiB
3arajbHO3MILIAHOI KOPMOBOIO CYMILIIIIO, 10 CKJIALy SIKOi y HEBHHUX CITIBBIJHOIICHHIX BXOAATH rpy0i (CiHO, cojoMa), COKO-
BUTI (CHJIOC, CiHAX) i KOHLIEHTPOBaHi (KyKypy/a3a, SuMiHb, MIICHULS, COsI, MAKyXa COHSLIHHKY TOIIO) KOPMH, 4acTKa CyXol
PEUOBHMHY B sKii He Mae nepesuiryBat 50 % 3aranbpHOi Macu KOpMy. Y 6araThoX rocrioJapcTBax y BECHSHO-JITHIN Hepiox
JI0 CKJIaJly parioHy rOdiBiIi HOCTYIIOBO BBOISATH 3€JI€HI KOPMH, JacTKa IKHUX He repesumye 15-20 %.

Kiwu4oBi ci10Ba: BHCOKONPOIYKTUBHI KOPOBH, TeNaroaucTpodis, KeTo3, OOMiH pPEYOBHH, TOJIBIIS, JIarHOCTHKA, JIKY-
BaHHS, PO iIaKTHKA.

IMocTaHoBKka mpod/emMu, aHAJTI3 OCTAHHIX AOCTiIKeHb i myOuaikauiil. Pesynpratom minecnps-
MOBAHOTO IMOKPAIIEHHS TeHETHYHOTO TOTEHIANY BEIUKOI pOratoi XyJ0O0H MOJOYHOTO HAMNpSMY €
CTBOPEHHs y 6aratb0X rocoAapcTBax pisHUX (OPM BIACHOCTI BUCOKONPOIYKTUBHUX CTaj, A€ HaIO0l
MOJIOKa CTaHOBJIATH 6—10 THC. KT MOJIOKA 3a JakTallito. Bucokuii piBeHb 0OMiHy pEUOBHH B OpPTaHi3Mi
BHCOKOYAIHUX KOPiB HEMOXKIIMBUH O€3 OopraHizailii TOBHOIIHHOT TOIBIII, IO Mepen0dadae OnTUMAaITb-
He 3a0e3MedeHHs TBApUH €HEPri€lo, MOKUBHUMH 1 010JI0TIYHO aKTHMBHUMH pedoBHHaMHU. [Ipu npomy
JOCSTAETHCS PIBEHb MPOIYKTUBHOCTI OJM3BKUH IO TEHETUYHO 3apOrpaMOBaHOTO, 30€piracThCs 3710-
POB’Sl TBapHH 1 301IBIIYETbCA TPUBAIICTD iX ekciutyartauii [1—4]. Bynp-ski mopymieHHs TeXHOJIOTIT
YTPUMAaHHS 1 KUBJICHHS BUCOKOIIPOAYKTUBHUX KOPiB, OCOOJIMBO B OJIM3BKUI /10 OTEJICHHS IMEPioj i B
nepuIi THXKHI MICISPOI0BOro Nepioy, YacTo MPU3BOIATE HE JIMILE 0 3HIKEHHS NPOIYKTUBHOCTI, a i
CIPUYMHIOIOTH PO3BUTOK KETO3Y, XPOHIYHOTO allu03y pyOIs, 3MILICHHS Ta BUPA3KHU CUUYTa, MaTOJIO-
rii medinku, A- i D-rinoBiTamMiHO31B Ta iHIITUX 3aXBOPIOBaHkG [3, 5-9].

UYineHe Micle cepel] XBOpoO MEUYiHKH Y BUCOKONPOAYKTUBHHUX KOpiB 3aiiMae rematomuctpodis —
3aXBOPIOBAHHS, 10 XapaKTEPU3YEThCS AUCTPO(DI€I0 I'elAaTOLHUTIB, MOPYIICHHIM OOMIHY PEUYOBHH Ta
BCiX QyHKIIN medinku. HaitbuIb mommpeHoio cepell BUCOKOMPOIYKTUBHUX KOPIB € JKHPOBa TeraTo-
muctpodis 3a Hamow 6—9 Trc. KT MoJoka 3a 305 JHIB JaKTallii 1e 3aXBOPIOBAHHS PEECTPYIOTh y 50—
90 % TtBapuH. BOHO YCKIaIHIOETBCS ypaKEHHSM Cepllsi, HUPOK, KiHIIBOK, €HIOKPHHHOI CHUCTEMH,
BTOPHHHOIO OCTEOTUCTPOQi€r0, IO 3yMOBIIOE BUOpaKyBaHHs BUCOKOL[IHHOTO mmorofiB’s [7, 8, 10—-12].
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Mera n0cHiIsKeHb — BUBYMTH OCHOBHI IPUYMHM, MEXaHI3M PO3BUTKY, iIHPOPMATUBHI METOIH Jia-
THOCTHKH, €(EKTHBHICTh TPYNOBOI Tepamii i MpoQiIakTUKU 32 renatogucTpodii BUCOKONPOILYKTHB-
HUX KOpIB.

Marepiaj Ta MeToau AocailkeHb. O0’€KTOM MOCTIMKEHHS Oy KIIHIYHO 3I0POBi 1 XBOpi Ha
renaToAuCTPO(il0 BUCOKONPOAYKTUBHI KOPOBM TOJIITHHCHKOI YOPHO-PA00i, YKpaiHCBKOI YOpHO-
ps1601 Ta YepBOHO-Ps00T MOJIOYHMX TOPIA 3 TOCHIOAAPCTB Pi3HOI popmMu BracHocTi BinHuupkoi, Ku-
TomMupchkoi, KuiBcrkoi, KipoBorpaacekoi, MukoinaiBcbkoi, Uepkackkoi, XMeIbHUITEKOI 0OyacTeit 3a
miepion 20092017 pp.

Kriniyne mocmipkeHHS KOpiB MPOBOAMIIHN 3a 3aralibHONPHIHHATOO cxeMoro [7, 10—13], 3milicHio-
BaJIM JICTAIbHUI aHai3 palioHiB ToAiBIi TBapuH [14—17]. Y kpoBi TBapuH yHIPIKOBAHUMU METOAMHU
BH3HaYaIHd O10XIMIUHI MMOKa3HUKH, [0 XapaKTEePH3YIOTh OUIKOBUH OOMiH, (DYHKI[IOHAILHHUIA CTaH Ie-
4iHku # HUPOK [8, 18-20].

OcCHOBHI pe3yJIbTaTH AOCJiIZKeHHs1. 32 €TIONOTI€I0 PO3PI3HAIOTH IEPBUHHY 1 BTOPHHHY Ienaro-
nuctpodiro. [IpudnHo0 nepsunnoi 2enamoducmpo@ii € HOPYIICHHS FOAIBII KOPIiB, 0COOIMBO B IEpIIIi
2-3 MicsIi JakTarii: a) qediuT eHeprii B pallioHi BHACTIOK HEJOCTAaTHBOI KIIBKOCTI JIETKO(EepMEH-
TOBaHUX BYIJIEBOIIB (LYKpYy 1 KpOXMaI0) Ta 3a HAAMIPHOI KIIBKOCTI MPOTEiHy; 0) HEAOCTATHS KiJlb-
KICTh y KOpMaXx JIIOTPOIIHUX PEYOBHH (METIOHIHY, XOJIIHY) Ta IPUPOJHUX aHTHOKCHIAHTIB (TOKO(e-
poity, ceneHy, ITMHKY, KoOaabTy, KapOTHHY, BiTaMiHy A, IUCTHHY); B) 3TOJI0BYBaHHS HESKICHUX, 3iII-
COBaHMX (3aIUTICHSABUINX, MPOTHWINX) KOPMIB, YPaXXCHUX TI'prOamMH, IO MPOAYKYIOTb MIKOTOKCHHH;
KOPMIB, IO MICTSATh MACIIIHY KHCIIOTY (HESKICHI CHJIOC, )KOM, Opara, CiHax), MPOMYKTH 3TipKHEHHS
JKUPIB, THATTS OLIKIB, aIKAIOiI1, HAAMIpHY KiJTbKicTh HiTpaTiB [1, 3, 7-10, 12].

Bmopunna eenamooucmpoghis BUHHMKae 3a HasBHOCTI KETO3Yy, OXKHUPIHHS, XPOHIYHOTO aIuao3y,
3MILICHHS CUYYTa Ta IHIIMX BHYTPIIIHIX, XipypPridYHUX i TIHEKOJIOTIYHUX XBOPOO, 32 SIKUX 3HMKYETHCS
moiganHs kKopMiB. KpiM TOro, BHaCIHiZIOK MOpYIIEHb T'OAIBIII Ta Pi3HMX 3a €TIOJOIIE€H XBOPOO, IO
CIPUYMHIOIOTH 3HIKEHHS alleTUTY 1 MOTIHOMIOI0Th EHEPreTUYHUI AeilnT, pO3BUBAETHCS JITOMOOI-
mizaniitaunii cuaapom. Jlimomo06inizanis raJpMye LIEHTp, SIKUH PEryiioe aneTHT, TOMY MPUHOM KOpMY
3MEHIIYETHCS, PO3MICTUICHHS JIIITITIB TOCWITIOETHCS, 0 CIPUYNHSIE HaIMIpHE iX BIIKIaIaHHA y Tera-
toruTax [1-6, 8, 21, 22].

OCHOBHHMM JKEPENIOM €HEprii B palioHi BUCOKONPOAYKTUBHHUX KOPIB € Taki Jerko(epMeHTOBaHI
BYTJICBOJU SIK ITyKOp 1 KpoXMaib. 3a HHU3BKOTO ITyKpo-TipoTeinoBoro cmiBBigHomeHHs (0,3-0,7:1 3a
HopmHu 1,0-1,2:1) Ta HM3BKOTO BIMHONIICHHS CYMH ITyKPY 1 KPOXMaIO 110 MpoTeiny (menmre 2,0) TBa-
PUHH MOOLTI3YIOTh PE3epBH TJIIKOTEHY MEYiHKH 1 M’sI3iB, SIKi IIBUAKO (BIPOAOBXK 24-36 ron) Buuep-
MyThCsI. BHACTIIOK IBOTO MOYMHAETHCS MOOLTI3AIiS KUPIB (JIMOMOOUTI3AIHHUN CHHIIPOM), SIKa €
MIPUPOTHUM KOMIIEHCATOPHUM €JIEMEHTOM PO3BUTKY marosorii. Hebe3neka po3BUTKY >KHPOBOI Tema-
TOAUCTPOdii 3HAYHO TOCHITIOETHCS Y BUCOKOIPOAYKTUBHHUX KOPiB Ha MOYarKy Jiaktarii (14-20 mHiB
MIiCJIs POJIiB), OCKUJIBKH Y 3B’s3KY 3 010J0T1YHMMHU OCOOJMBOCTSIMH BOHH B IIeH NEpioJ HECTIPOMOXKHI
CITO’KMBATH KIJIBKICTh KOPMY, III0 aJicKBaTHA BUTpAaTaM CHEPTii IS MPOIyKyBaHHSA Mojoka. Lle mepion
TaK 3BaHOTO HETAaTUBHOTO CHEPTETUYHOIO OallaHCy, TPUBANICTh 1 BUPAKEHICTh SKOTO 3aJICKHUTH Bi
MPOJYKTUBHOCTI KOPIiB: TIpU HAZ01 7 THUC. KT Moioka 3a 305 nHiB nakTarlii BiH cTaHOBUTH 110 80 MHIB, a
3a MPOAYKTUBHOCTI 8—10 THC. KT 1 MaKCUMaNbHOTO 1000BOrO Hanoro 40—45 kr — Oinbie 125 nHiB. 3a
1Iei yac KopoBH BTpayaioTh 10 10 % macu Tina, mBUAKICTH MOOITI3aIlii IKOTO IHTEHCUBHO 301JIbITY-
€Thbes Bijg meprioro 1o 14—20 maHs micis oTeNeHHs, KO BOHA MakcUMallbHa. bim3bko 66 % yciei mo-
O11i30BaHOI €HEpPrii BUTpaYaeThes BIPOJOBK MEpIIOro Micsius nakTamii. JediuuT eHeprii 3Ha4HO Mo-
CUITIOETHCS 33 PI3HUX 3aXBOPIOBAHL: BHYTPIIIHIX HEIHPEKIIHHUX, aKylIePChbKO-TIHEKOJIOTTUHUX, Xipy-
PrivyHEX, 1€ CIPUINHIOE PO3BUTOK aHOpekcii [1, 3, 7-10, 12, 21, 23-29].

OTxe, 3a nediuuTy eHeprii )KUpU MEePEeMIlIyIOTbCA B MIEUiHKY, A€ YTBOPIOETHCS BEJHKa KiJIbKICTh
BUIBHHX XUPHHUX KUCJIOT Ta riinepony. HamMipHe 1 TpyuBajie HaIXOMHKSHHS JIITAIB CIIPUINHIOE HE0-
cratHe okucHeHHS BIXKK y peakmisx TpukapboHoBoro mukiry. JlimoMoOimizaltis, o moyajacs, Taib-
MY€ IIEHTD, 10 PETyJIIOE afeTHT, i€ MPU3BOANUTE 0 3MEHIICHHS CIIOKMBAaHHS TBApUHAMU KOPMY 1 MO-
CWJICHHSI MOOLIi3allii )upiB. BHACIIOK MOCKICHOTO JIMOMi3y MiABUINYEThCs Haaxomkenas BXKK, i3
SIKHX CHHTE3Y€ThCS HATHINTOK TPHAIMITIIIEPOIIiB, KOTPI BIAKIANAIOTHCS B TemaTonuTax. BoHU HE
PO3IICTUIIOIOTHCS, HE OKHCIIOIOTHCS 1 HE BUBOAATHCS 3 MEYIHKH, 1 TOMY HIBHIKO PO3BUBAIOTHCS O3HA-
KM XHPOBOi rematoguctpodii. 3a TaknXx yMOB OZHOYACHO PO3BUBAETHCS W iHILE 3aXBOPIOBAHHSA, SIKE
Mae To1i0Hy eTIOJIOTII0 H CIITBHI €JIEMEHTH MaToTeHe3y — keto3 [2, 3, 5-9, 20, 21].
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’Kuposa remaroauctpodis y KOpiB yacTillle Ma€ XpOHIYHUHN HepeOir. 3aralbHUi CTaH TBApPHUH IIPH-
raiueHuii. Temmeparypa Tina B Mexax Hopmu abo aemro miaBuieHa (cyodeOpribHa rapsuka). Kopo-
BH Maji0 PyXaloThCs, HAIiB- a00 COHJIMBI, YaCTO CTOSTH 3ropOJicHi. [KTepUIHICTh BUAMMUX CIIH30BHX
000JIOHOK BHSIBJISIOTH JIMIIIE 32 TSHKKOTO Mepediry XBopoOu, KoM KOHIIGHTpAIlis 3arajapHoro 6itipy0i-
HY y cUpoBartLi KpoBi csrae noHaxa 30-35 (a 3a neskumu ganumu — 40—45) Mxmods/11. YacToTa mymbey
Ha BEpXHill Mexi HOpMHU abo He3HayHo 30inbmieHa (qo 90 yn./xB). ANETUT 3HW)KEHHUH, CMaK CIOTBO-
peHuil, CKOpOoUeHHs pyOIs cirabkoi cuiu. BogHeBUi MMOKa3HUK BMICTY PYOIls 3HIKYETHCS 110 5,7—6,2,
0 € CBIAYCHHSM PO3BHUTKY XPOHIYHOIO aruao3y. YacTo y XBOPHX KOpPIB JA1arHOCTYIOTh 301JIbIIEHHS
nediHky (rematoMeratioo): y 12-My  MixpeOepHOMY NPOMIKKY HMOXKHINH Kpal HMEYiHKH OMYCKA€EThCs
HIDKYE Bif JIiHIT MaKJIaka i IpOeKTYETHCS Ha CEPEIUHY JIOTATKH, B 11-My — mMpHHA TIEIIHKOBOTO TIOJIS
30iabIneHa 10 20-30 cM 1 Moske csratu pedepHoi ayru [3, 7-12].

JliarHo3 Ha renatogucTpoQilo CTaBIATH 3 YpaxyBaHHIM MPOAYKTUBHOCTI KOpiB, CTPYKTYpH U IO-
BHOLIIHHOCTI PpaIliOHIiB, SIKOCTI KOPMiB, CUMIITOMIB XBOpOOU Ta pe3yibTaTiB JIaOOpaTOPHOro JOCIHi-
JOKCHHSI CUPOBATKH KPOBI Ha BMICT 3arajibHOro Oijka, iMyHOTJIOOYJIiHIB, albOYMIHIB Ta 1X KOJIOiTHY
cTabinpHICTh [3, 612, 30].

[lepcnieKTHBHUMH METOJAMH JIarHOCTUKH TenaToAnucTpodii Y BUCOKONPOAYKTUBHUX KOPIB € BU3HA-
YeHHsI IHIMKATOPHUX I MmediHKu (hepMeHTIB — acnapariHoBoi (AcAT) ta ananinoBoi (AJAT) TpaHcde-
pa3 i ramma-riryraminrpancrentanasu (I'TTII) ta ymeTpasBykoBe gociimkeHns nedinku [30-32].

VY XBOpHUX KOpiB 30UIBIIYETHCS BMICT 3arajbHOro Oinka (87—118 r/n; y xminiuHo 3g0poBux — 70,0—
XBOPHX KOpiB. Y KOPIiB 3 ONTHUMAIBHUM 1 HaBITh 31 3MEHIICHUM YMICTOM O17IKa TATOJIOTis TICUYiHKU HE
BUKIIOUa€eTbes. Y 85-90 % xBopux Ha renatoaucTpodiio KOPiB 3MEHIIYETHCS YacTKa anbOyMiHIiB
(11-36 %) 3a omHOYacHOTO 30iNbIICHHS BiIHOCHOI i1 a0COMIOTHOI KiNBKOCTI TII00YymiHIB (OeTa- 1 ram-
Ma-(ppakmii). JucnpoTeiHemis 3HMKY€E KOJIOIMHY CTIHKICTh CHPOBATKH KPOBI, TOMY IJISl T1arHOCTHKHU
PEKOMEHIY€EThCSI BUKOPUCTOBYBATH KOJIOITHO-0CAA0BI Mpodu (CyseMoBy, 3 Miai cynbdarom, Gopmo-
JIOBY Ta iH.). 30KpeMa, HO3UTHBHI Pe3yIbTaTH (POPMOIJIOBOI MPOOH BU3HAYAIOTH 32 YTBOPEHHSIM 3TYCT-
Ky depe3 24 roj micis JogaBaHHs g0 1 Ml cupoBaTku kpoBi 2—3 kpanensb 37 % dopmanbaeriay. k-
10 32 IIeH MepioJT 3ryCTOK HE YTBOPIOETHCSA, IMP00a BBAKAETHCS HETATUBHOIO. 33 3HAYHOTO ypaXKEHHS
MEYiHKM, KOJM BMICT 3arajisHOro Oifika B cupoBatli KpoBi nepesuirye 98—100 1/, a yacTka anbOymi-
HiB CTaHOBUTH 11-22 %, MITBHUI 3TyCTOK MOJOYHO-01710T0 3a0apBICHHA YTBOPIOETHCSA 32 3—5 rof 3
MOMEHTY ITOCTaHOBKH peakiiii [3, 8, 9, 12, 33, 34].

JIikysanus KOpiB, XBOPHX Ha TenaToAucTpodito, Moxke OyTH eeKTHBHUM JIMIIE 32 YMOBU JOTPHU-
MaHHA Ji€TH. Y pamioH KOpiB BKJIIOYAIOTH 3€JICHI KOPMH, CiHO, KYKYpYI3sHY Ta SUYMIHHY AE€PTb, KOP-
MOBi Oypsiku. Llykpo-mipoTeiHOBE CITIBBITHONICHHS OAJIAHCYIOTH BKITIOUCHHSM IO PAIliOHy IATOKU
(1,52 xr), a B yMOBax iHAMBiAyadbHUX Ta HEBEIMKUX (PEPMEPCHKHUX TOCIIOAAPCTB — KOPMOBOTO, Ha-
MiBIYKpOBOT0 ab0 IyKpoBoro Oypsky. OO0B’sI3KOro 3BepTalOTh yBary Ha 3abe3neueHHs KOpiB JoCTa-
THBOIO KUTBKICTIO KPOXMAITIO (STYMIHHA Ta KYKYypYA3sSHA IEPTh).

3 MeAMKaMEHTO3HUX 3ac00iB BUKOPUCTOBYIOTH IIperapari, 10 BiJHOBIIOIOThL OOMIH PEYOBHUH Y
renaTouuTax, 30KpemMa npenaparu OyradochaHy Ta HiaHOKOOaIaMiHy, INIIOKO3H, JIMOTPOIHI (XOiHy
XJIOpUJ, METiOHiH, BiTaMiH U), BiTaMiHU, renaTONPOTEKTOPH, aHTHOKCHUIAHTH, TIIOKOIUTACTUYHI Ta
YKOBUOTIHHI TIpenaparty. I 1roko3y BBOATH BHYTpilHbOBEHHO 10 0,25-0,5 T Ha 1 kr Macu Tina 'y 20 %
KOHIIEHTpAIIil pa3oM 3 aCKOPOiHOBOK KHUCIIOTO, BiTamiHoM B; 3a moxnuBocti, 3a 30—60 xB /10 BBe-
JCHHS TIIOKO3H MiAMIKIPHO BBOJSTH 1HCYMIH 3 po3paxyHKy 0,2—0,3 Ol/kr macu.

[NapanensHO 3 TIFOKO3010 MiAMIKIPHO a00 BHYTPIIITHFOBEHHO BBOATH KOMOiHaio Oytadocdany 10 %
Ta miaHokoOanaminy 0,5 %. Jlis 1x pedoBHH CTIpAMOBaHa Ha BiTHOBJIEHHS OOMIHY pEe4OBHH y TeNaTOLH-
Tax, o3a — 1o 15-25 mu1 Ha iH’ekuito 4-5 qHiB mocnink. Taki npenapaty MalOTh TOHI3YIOUi BIACTHUBOCTI,
HOPMAJTI3yIOTh METa0OJIiuHI Ta pereHepaTHBHI MPOIECH, 30KpeMa TIO3UTHBHO BIUIMBAIOTH HA BIIHOBIICHHS
CTPYKTYpH 1 (DYHKIIIi TETTATOIUTIB Ta KOBYHUX XOIIB, @ TAKOXK MAIOTh CTUMYJTIOBATHHII BIUTMB Ha OLITKO-
BUIiA, BYTJIEBOAHO-JIITITHUI OOMiHM PEUOBHH, HiJBUILYIOTh PE3UCTEHTHICTD OPTaHi3My, CIIPUSIOTH POCTY i
PO3BUTKY TBapuH. OKpiM TOro, [isl MpenapariB MiICHIIOE MIPOLIECH TIIIOKOHEOTeHE3Y, IO CIIPUSIE TiABHU-
IICHHIO PIBHS TJIOKO3M Ta IHCYJIIHY y KPOBI TBAPHH, II€ MPU3BOANUTE A0 3MEHIIICHHS JTIMOMOOLTI3aIii 1, K
pe3yJbTaT, y CHpOBATL KPOBi 3HW)KYETHCSI PiBEHb KETOHOBHUX TiJl — POAYKTIB PO3MAaIy JKUPIB.

Jnst Hopmarizanii TIIIOKOHEeOTreHe3y 1 3MEHILICHHSI HaJXOKSHH KHUPIB y NEUiHKY 3a MOCHUIEHOTO
PO3IICIUICHHSI KUPY BBOJATH TIIOKOINIACTHYHI MpeTmapaTH: MPOonuIeH-TIKoIb — mo 250-400 M abo
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Hatpito nporioHat mo 150-200 mur 5—7 mHIB MOCHib. 3 JIMOTPONHUX PEUYOBHH BHKOPHUCTOBYIOTH Ha-
CTyHHI 3aco0u: xominy xuaopun — 20-25 ma 10 % po3uuny pa3om i3 rmokozoro (1:20), miamkipHo y
TiH ke 1031 a00 Bcepeauny (5—10 r aBiui Ha 700y); MeTioHiH — 15-20 1 3 Temworo Bogoro (1:20); BiTa-
MiH U (METHIMETIOHIHCYIb(OHIIO XJIOPUA) — 3 MI/KT MacH BCEPEOUHY; JIINOEBY KUCIOTY — 1o 0,5-
1,0 MI/Kr MacH Ta iH.

BuKOpUCTOBYIOTh TaKOXK IenaTolpoTeKTOPY JBidl Ha 700y 3 BoAoro. [ 3amobiraHHs mepokcuaarii
JIMIIIB Ta OKMPIHHS TIEYiHKHA 3aCTOCOBYIOTH aHTHOKCHIIAHTH, 30KpeMa OJIHHI pO3YWHH BiTaMiHy A —
naperTepanbHO 1o 500-600 MO, Bitaminy D — mo 125-150 trc. MO, Bitaminy E — 800—1000 mMr — ogux
pa3 Ha 5-6 1110, npenapaty ceneHy (3riAHO 3 IHCTPYKLIEIO MO 3aCTOCYBAHHIO).

IenmatogucTpodiss YCKIaIHIOETECS BTOPUHHOIO ocTeogucTpodiero. s mpodiakTHKU 3aXBO-
PIOBaHHS J0 CKJIAAY BiTaMiHHO-MiHEPaJILHOTO MPEMIKCY BBOIATH IpemnapaTtd BiTaminy D; 25 twuc.
MO na n00y. Kypc nikyBaHHSI KOpiB, XBOpHX Ha renatoguctpodiro yierkoro crymnens (7-12 % xupy
BiJl MacH ne4iHku) Mae ctraHoBHTHU §-10 gHIB, cepeanboro (kupy Ao 25 %) — 10-25 anis. 3a Baxko-
ro CTYIEHs )KMPOBOI'O IIEPEPOKEHHS EUIHKH, 1110, SIK PABUIIO, CYNIPOBOPKYEThCA KETO30M, IiIO-
TOHI€I0 MEPEIUITYHKIB Ta XPOHIYHUM aliI030M PyOIs, TiKyBaHHA HeedekTuBHe [6-8, 10, 12, 14—
20, 27, 28, 33, 34].

[IpodinakTrka rematoaucTpodii IPYHTYETbCS Ha KOMIUIEKCHOMY IiZXO0/i 10 KOHTPOJIIO 338 CTAHOM
3II0pOB’SI TBAPWH, OJHIEIO 13 CKIAZOBUX SIKOTO € OpraHisallis 30aaHCOBaHOI OB SKICHUMH KOp-
MaMH, 30KpeMa HeTeJiel 1 KOpiB-NIepBiCTOK, Y CyXocTiiHui nepion ta y nepuri 80-100 nHiB makTarii.
Oco0nmuBy yBary HeoOXiTHO 3BEpTAaTH HA BMICT Y paIlioHaX MyKPy 1 KPOXMAITIO Ta iX CIiBBIIHOIIICHHS
3 MIepeTPaBHUM IIPOTEIHOM, ONITUMAIBHE CHEPreTHYHE 3a0€3TICUCHHS HEeTEeNeH 1 KOpiB.

Sk oxuH i3 3ax0AiB NMPODINAKTUKU MATOJIOTI] MEYiHKH Ta 1HIIUX XBOPOO BHCOKOMPOAYKTUBHUX
KOpiB, 30KpeMa KeTo3y, ali103y pyOLs, TiMOTOHIT NepeAuIIyHKiB, BTOPUHHOI ocTeoancTpodii Ta iH.
HalKpale 3apeKoMeHIyBana cede (asHa ToAiBiIs, M0 CKIANAEThCS 3 5-6 MepioAiB: paHHIH 1 mi3HIN
cyxocroi (BinnmosinHo, 60-21 ta 20—1 gHiB 10 nepeabavyBaHUX POIiB), HOBOPO3TENEHI KOPOBH (2—3
TIKHI TiCIsl OTeNeHHs), paHHs naktanis (1o 80—110 nHiB), cepeans i mi3HA JakTalis (TPUBAIICTh
KOKHOI CTaHOBUTH B cepenapomy 100 mHIB). Yci mepionn € BaXJIMBUMHU y TPOQiIaKTHII 3a3HAUC-
HUX BUIIE XBOPOO 1 MATOJIOTiH MEUiHKK 30KpeMa, IIPOTe OCOOHMBY yBary peKOMEHAYEMO 3BEpPTaTH
Ha TaK 3BaHMN «IepexiAHuH nepioa» (0CTaHHI TpU THXKHI 10 HepeadadyBaHUX POJIB 1 MEepIIi THXHI
MCJIsI OTEJICHHS) Ta MepioJl paHHKLOI JakTallii. Pamioru roxismi y 1Ii mepiogud MaroTh BiATIOBiAaTH
(hiziogorivHOMY CTaHy, IPOIYKTHBHOCTI Ta MEPioAy JaKTarii BUCOKOTPOIYKTUBHUX KOpiB. He Mo-
KHa JTOIYCKATH OXHPIHHS KOPiB 1 HETeNleH y CyXOCTIMHUN Mepiofl, OCKUIBKH LIe COPUYHHSE TSKKI
poIu, TpaBMU POJOBHX HUISXiB, 3aTPUMaHHS MOCTiAY, PO3BUTOK EHAOMETPUTY 1 3MEHIICHHS aleTH-
TY TICIISI TTIOJIOT1B.

OmauM 13 3axX0/iB 11€BOT MPO(DITAaKTUKN € aKTHBHE BIPOBAHKCHHS TOJIBIII HETEJIEH 1 KOpiB 3ara-
JHHO3MIIIAHOI0 KOPMOBOIO CYMILIIIIO, IO CKJIAAy SKOi Y TMEBHUX CIIIBBiIHOLICHHSX BXOAATH rpyOdi
(cimo, comoma), COKOBHTI (CHIIOC, CiHAX) 1 KOHIICHTPOBaH1 (KYKypy3a, SUMiHb, MIIICHUII, COS, MaKy-
Xa COHSIIIHUKY TOII0) KOPMH, YaCcTKa CyXOi PEYOBHMHH B SIKii He Mae mepeBuiryBaTu 50 % 3aranpHOT
MacH KopMy. Y 0aratbox rocrojapcTBax y BECHSIHO-TITHIN Mepioll A0 CKIaAy palioHy FOJiBII MOCTY-
MTOBO BBOJSITH 3€JICHI KOPMH, YacTKa sIKMX He mnepeBuiye 15-20 %.

OmHUM 13 CKJIaI0BUX KOMIDIEKCHOTO IIIX0Ty 13 3a0e31edeHHs 300poB’° S Ta €(heKTUBHOTO BUKOPH-
CTaHHS BHCOKONPOIYKTHBHUX KOPiB € BBEIEHHA A0 CKIaay KOMOIKOpMY BiTaMiHHO-MiHEpaJbHHX
MPEMIKCIiB, pelenTypa SKUX Mae IPyHTYBaTHCA Ha BMICTI Makpo- i MiKpoeleMeHTiB y kopMmax. o
CKJIaIy TPEMIKCIB BKIIFOYAIOTH KHUpopo3duHHi (A, Ds, E), neski Bogopo3unHHi (HIKOTHHOBA KHCJIOTA,
B),, OioTuH, X0MiHY XJIOpH) BiTaMiHu, Mikpoenementu (Zn, Cu, Co, Mn, I, Se).

B cucremi nikyBanbHO-IPOQIIaKTHYHUX 3aXO0/iB 3 JIKAPCHKUX MpenapariB He0OXiTHO 3aCTOCOBYBATH
TIPOTILICHTITIKOIE B 1031 250—300 Mt 3a 5—7 AHIB 70 1 HiC/s POiB, TEMaTONPOTEKTOPH: TemapruHOI — 50 M1,
remaBekc-200 — 200-250 mur, xomiry xmmopun — 10-20 r vHa 106y [1, 4 6, 913, 12, 14-20, 21, 27, 34].

BaxnuBoro ckianoBoio npodilakTHKK rematoguctpodii, anumo3y pyous ta MeTaboNiYHUX 3aXBO-
pIOBaHb BHCOKOIIPOAYKTHBHUX KOPIiB € MPOTHO3YBaHHS MATOJIOTiIH Ha OCHOBI aHaji3y TOJiBIi KOPIB,
CBOEYACHOI JIIaTHOCTUKHU XBOPOO 3a Pe3ysIbTaTaMy KOMIUIEKCHOTO O10XIMITHOTO JOCIIHKEHHS (O1IKO-
BUH, BYTJIEBOAHO-TNIAHUH, A- 1 D-BiTamiHHNH, MiHEpaTbHUN OOMiHM PEYOBHH), TOCIiIKEHHS KPOBI,
IO BKJIIOYA€, 30KpeMa, BU3HAUYCHHsI aKTHBHOCTI I'eNaTOIHAWKATOPHUX (EPMEHTIB (acmapariHoBoi Ta
aja”iHOBOI TpaHcdepas), TOCTAHOBKH KOJIOITHO-OCAMOBUX pEakilid, aHali3 KpoBi 1 cedi Ha BMICT
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KETOHOBUX TUI Ta BenuuwHA pH, mociimkeHHs BmicTy pyorst (pH, ximbkicTh iH(Y30piHl, pemykTazHa
aKTHBHICTh MiKpo(]JI0opH, OLITOBA, IPOMIOHOBA, MACIIsIHA, MOJIOYHA Ta iH. JIETKI KHUPHI KUCIOTH).

BucnoBku. 1. Xuposa remaronuctpodisi peectpyerscs y 50-90 % tBapuH. 3axBOpPIOBAaHHS
YCKJIQIHIOETBCS YPAXKECHHAM Cepllsi, HUPOK, KiHIIBOK, €HIOKPUHHOI CHCTEMH, BTOPHHHOIO OCTEOIH-
ctpodiero.

2. IlpnuuHoto mepBUHHOI renaToaucTpodii € medinut eHeprii B pamioHi Ta HagMipHA KiIbKICTb
MPOTETHY; HEMOCTATHS KUTBKICTh y KOPMaxX METIOHIHY, XOJIIHY Ta IPUPOIHUX aHTHOKCHIAHTIB; 3rof0-
BYBaHHS HESKICHUX KOpMiB. BropuHHa renatoauctpodis BUHHUKAE 32 KETO3Y, OKHUPIHHSA, XPOHIYHOTO
alma03y, 3MILICHHS CHYYyra Ta iHIIMX BHYTPILIHIX, XIpypriyHUX 1 FHEKONOTiYHUX XBOpoO. Po3BuBa-
€THhCSl HETAaTUBHUHN €HEPTeTUIHUIN OaJlaHC, TPUBAJIICTD 1 BUPAXKEHICTh SKOTO 3aJISKHUTH BiJ IPOIYKTHUB-
HOCTI KOpIiB.

3. JliarHo3 Ha renaroAucTpo(ilo CTaBIATH 3 ypaxyBaHHSIM NMPOAYKTUBHOCTI KOPIB, CTPYKTYpU H
MOBHOLIHHOCT] palioHiB, SKOCTI KOPMiB, CHMIITOMIB XBOpPOOHU Ta pe3yNbTaTiB 1ab0paTOPHOTO JOCIHi-
JUKEHHST CHPOBATKH KPOBI.

4. JlikyBaHHSI KOPiB, XBOPHUX Ha renaToaucTpodiro, Mae OyTH KOMIUIEKCHHUM, IO Tependayae 1o0-
TPUMaHHS JI€TH, HASBHOCTI B PaliOHi 3€JCHUX KOPMIB, CiHA, KYKypyI3sSHOi Ta ssuMmiHHOi nepTi, 1,5—
2 KT MaTOKH. 3 MEAMKAMEHTO3HUX 3aC00iB BUKOPHUCTOBYIOTh IPEIapaTH, 1110 BiTHOBIIOIOTH OOMIH pe-
YOBHUH y T€ATOINTaX, BITAMiHH, T€IIaTONPOTEKTOPH, AHTUOKCHIAHTH, TIIFOKOTUTACTHYHI Ta >KOBYOTIH-
Hi npenapaTu. s HOpMaiizamii TIIOKOHEOTeHe3y 1 3MEHIICHHS HaIXOIKEHHS JKHPIB y MEYiHKY 3a
MOCHJICHOTO PO3LICIUICHHS JKUPY BBOAATH TJIFOKOIUIACTUYHI MpPENapaTH, JIMOTPOIHI PEYOBHHH, Iera-
torpoTtekTopu. Kypc nikyBaHHS KOpiB, XBOPUX Ha renatouctpodiro erkoro crynens (7—12 % xupy
BiJl Macu IEeUiHKN) Mae cTaHOBUTH 8—10 nHiB, cepenHboro (kupy 1o 25 %) — 10-25 aniB. 3a BaxKOro
CTYIEHS JKUPOBOTO MEPEPOKEHHS MEYiHKH, 110, SIK MPABHUJIO, CYNPOBOKYETHCS KETO30M, TiMOTOHI-
€10 TIEPEANUTYHKIB Ta XPOHIYHUM aIlUI030M PYOILs, JiKyBaHHs Hee(heKTHUBHE.

5. EdexkTuBHUM 3ac000M NpOQiTaKTUKH NATONOTI] NEYiHKM Ta IHIIMX XBOPOO BUCOKONPOIYKTH-
BHHUX KOpiB, 30KpeMa KeTo03y, alluA03y pyOlsl, TiMoTOHI1 NepeIayHKiB, BTOPHHHOI 0cTe0IuCTpodil
Ta iH. € (a3Ha TOMIBIA, IO CKIAJAEThCA 3 5-6 MepiomiB: paHHIM 1 mi3HIH cyxocToi (BIANOBIIHO,
60-20 Ta 20-1 gHiB MmO mMepembadyBaHUX POJIiB), HOBOPO3TENICHI KOPOBU (2-3 THDKHI MICIA OTEIECH-
Hs1), paHHs JakTamist (1o 80-110 gHiB), cepeaHs 1 mi3HS JakTamis (TPUBAIICTh KOXKHOT CKIIaIa€ B ce-
penabomy 100 mHiB).

CITMCOK JIITEPATYPH

1. Kongpaxin LI1. ®izionoriuni ocHOoBM npodinakTuky BHyTpimmHix xBopod / LII. Konnpaxin, B.1. JleBuenko //Bicaux
arpapHoi Hayku. — 2000.— Ne 2. — C. 33-35.

2. SlnoBuy B.I'. Bionoriuni ocHOBH TpaHc(opMallii MOXHUBHUX PEYOBUH y KyiHNX TBapuH /[SnoBuu B.I'., Comory6 JLL]. —
JIsBiB: Tpiama mmoc, 2000.— 384 c.

3. Jlepuenko B.I. Etiosnorisi, maTorenes Ta AiarHOCTHKA BHYTPILIHIX XBOPOO y BUCOKOIPOAYKTUBHUX KopiB / B.1. JleBue-
HKo, B.B. Caxnrok // Bicuuk arpapHoi nayku. —2001. — Ne 10. — C. 28-32.

4. Caxuiok B.B. IIpodinakTrka MHOXHHHOI BHYTpIIIHBOI NATOJOTIi Yy BUCOKONPOAYKTUBHUX KopiB / B.B. CaxHiok,
B.I. JIeuenko, O.B. Uy6 // Hayk. Bicuuk Bet. Meauuuuu. — Bum. 1 (118). — bina Lepksa, 2015. — C. 30-37.

5. Andreaws T. Ketosis and fatty liver in cattl / T. Andreaws // In. Practice. 1998. — Ne 20 (9). — P. 509-513.

6. Vlizlo V. Stan der Saure-Base-Haushalt im Blut von Kuhen abhangig von der Konzentration von Ketonkorpem im
Blut und Urinn / V. Vlizlo, M. Sukhodolska // V Symposium Ukraine-Austria: Agricalture: Sciense and Practice. — Kyiv,
2004. — P. 64-65.

7. Jlepuenko B.1. [liarnocTrka, JiKyBaHHS Ta Opo@dilakTHKa XBOPOO ME4iHKH y BEJIMKOT poratoi Xyno0u (MeToaAnuHi pe-
komenpaitii) / B.I. Jleuenko, B.B. Bmizmo. — K., 1998. — 22 c.

8. BHyTpimHi XBOpoOH BHCOKONPOAYKTHBHUX KOPIB (€TIiOJNOTis, NiarHOCTHKA, JTIKYBaHHS 1 NMPOQIIAKTHKA): METOJ. pe-
komenpauii /[Jleuenko B.1., Konnpaxiu L.IT., Caxutok B.B. ta in.].— bina Llepksa, 2007. — 105 c.

9. Caxurok B.B. IToniMop6iqHiCTh BHYTPIIIHBOI ITATONOTI] y BUCOKONPOIYKTUBHUX KOPIB (€KCIIEpPUMEHTAIBHE Ta TEOpe-
TUYHE OOTPYHTYBAHHS IIaTOTEHE3y, METOJIB JIarHOCTHKH, JIKyBaHHS 1 mpodimakTukm): amc. A-pa BeT. Hayk: 16.00.01 /
B.B. Caxuiok.— bina Iepksa, 2009. — 324 c.

10. JIeBuenko B.I. ITaTosnoris nmevinku y Benukoi poratoi xyno6u / B.1. Jlesuenko, B.B. Bmizino, B.1. 'onosaxa // Bicauk
arpap. Hayku. — K.: Ypoxaii, 1996. — Ne 9. — C. 50-54.

11. ducnancepusaliisi CiIbCHKOIOCIHOJAPCHKUX TBapuH. 3arajipHa Tepamis i mpodinakTuka BHYTPILIHIX XBOpoO
TBapuH: npakTukyM / [Jleuenko B.I., Konnpaxin LII., Boratko JI.M. Ta in.]; 3a pen. B.I. JleBuenka. — bina Ilepxksa,
2000. — C. 176-205.

12. Buytpimni xBopobu tBapuH /[JleBuenko B.I., Buisno B.B., Konapaxin LII. Ta in.]; 3a pen. B.1. JleBuenka. — bina
Hepxsa, 2012. —Y. 1. - 528 c.

86



Haykosuit BicHuk BerepuHapHoi Meantinaw, 1’2017

13. MucnaHcepusalisi BHCOKOIPOIYKTUBHHX KOPIB — 3alopyka YCIIIIHOTO BEJCHHS MOJIOYHOTO TBApUHHMITBA /
B.I. JIeBuenko, I1.I1. locroeBchknii, B.B. Caxuiok Ta iH. // Bicuuk Binonepkis. fnepx. arpaps. yH-Ty. — Bum. 33. — Bina Ilep-
kBa, 2005. — C. 135-144.

14. Teopist 1 mpaxkTHKa HOPMOBAHOI roOfiBII BeNMKOI poraroi xynobu / [bormanos I'.O., Kanmu6a B.M., I6atymin LI ta in.];
3a pex. B.M. Kaunu6wu, 1.1. I6atymnina, B.1. Koctenka. — XKuromup, 2012. — 860 c.

15. JloBigHMK 3 MOBHOLIHHOI TOXiBMI cinbchbKorocnoaapcbkux tBaput /[I6arymmin LI., Bamenko M.1., XKykopcbkuit O.M.
Ta iH.]; 3a pex. L.I. I6arymnina ta O.M. Xyxkopcskoro. — K.: Arpapna nayka, 2016. — 336 c.

16. XKupopo3uunHi BiTaMiHN y BeTepuHapHii MeauuuHi Ta TBapuHHuLTBI /[Buisno B.B., Kyprsix .M., Bynmacka 1.B.
ta in.]. — JIsBiB: CIIOJIOM, 2015. — 436 c.

17. Minepanbhe xuBnenss tBaput /[ Kiinenxo I'.T., Kymuk M.®., Kocenko M.B. Ta in.]. — K.: Csit, 2001. — 575 c.

18. Metonu abopaTopHOI KiiHIYHOT AiarHOCTHKH XBopoO TBapuH / [JleBuenko B.1., I'omosaxa B.I., Konapaxin LII. Ta in.];
3a pex. B.I. JleBuenka. — K.: Arpapna ocsita, 2010. — 437 c.

19. Meroas! BeTepUHApHOW KIMHHYECKOW J1abopaTopHoi quarHocTuku: cripaBoynuk /[Konapaxun W.II., Apxumnos A.B.,
Jleuenko B.U. u ap.]; mox pexn. npod. N.IT. Konnpaxuna. — M.: KonocC, 2004. — 520 c.

20. Buytpiusi xBopobu tBapuH /[JIeBuenko B.1., Brizno B.B., Kongpaxin LII. ta in.]; 3a pen. B.I. JleBuenka. — bina
Lepksa, 2015. -Y. 2. - 610 c.

21. 'Berepunapna kiniHiuHa 6ioximist [Tekct): mixpyunuk / [Jlesuenxo B.1., Bmizno B.B., Konnpaxin LII. Ta in.]; 3a pex.
B.I. Jleuenka i B.JI. I'ansca. — bina Llepksa, 2002. — 400 c.

22. Bnizno B.B. Ilopymenns roxisii kopiB — npudamHa 3axsopioBanocTi / B.B. Bmizno, M. Xensrepckinken, I'. [llomnbi
// Bet. memunuaa Ykpainn. — 2001. — Ne 5. — C. 38.

23. Interactions between negative energy balance, metabolic diseases, uterine health and immune response in transition dairy
cows / G. Espocito, P.S. Irons, E.C. Webb, A. Chapwanya // Animal Reproductive Sciense. — 2004. — N. 144 (3-4). —P. 60-71.

24. Grummer R.R. Dry matter intake and energy balance in the transition period / R.R. Grummer, D.G. Mashek,
A. Hayirli // Veter. Clinics of North America: Food Animal Practice. — 2004. — N 20 (4). — P. 447— 470.

25. Melender P. Management of transition cows to optimize reproductive officiency in dairy herds / P. Melender,
C.A. Risco // Veter. Clinics of North America: Food Animal Practice. — 2005. — N 21 (2). — P. 485-501.

26. Konnmpaxun W.II. Merabonuduecknii CHHIPOM: COBPEMEHHOE IIPEICTAaBICHHE, IEPCHEKTHBHI HCIOJB30BAHUS /
W.I1. Konnpaxwun // Bionoris tBapun. —2010. — T. 12, Ne 2. — C. 63-66.

27. Carlos A. Risco. Dairy Production Medicine / Carlos A. Risco, Pedro Melendez Retamal. — Wiley-Blackwell, 2011.
—345p.

28. Warren H. Preventing common metabolic disorders in dairy cattle / H. Warren// Dairy Cattle (ruminant health and
nutrition). — 2016. — N 3.—P. 196-213.

29. 3MiHU eHepreTH4HOro Oanancy y kopis Ta ix Hacmiaku / M.€. ITaBnos, O.B. Mutpodanos, B.A. Ilaciunuk Ta iH. //
36. HayK. Ipanb XapKiBCHKOI AEpXK. 300-BET. akajl.: BeT. Hayku — Bum. 32.— Y. 2. — Xapkis, 2016. — C.16-22.

30. Caxurok B.B. IndopmariifHicTs KOaryIiHHIX peakiiil [uis AiarHOCTUKH XBOPOO IEUiHKH Y BUCOKOIIPOIYKTHBHHUX
xopiB / B.B. Caxniok // Bicuuk Binonepkis. nepsx. arpap. yu-ty. — Bum. 18. — bina Llepksa, 2001. — C. 124-131.

31. JleBuenko B.I. depmeHTOMiarHOCTHKA BHYTPILIHIX XBOPOO y BUCOKOIPOXyKTUBHUX KopiB / B.1. JleBuenxo, B.B. Ca-
xHIOK // Bicuuk Binouepkis. nepx. arpap. yu-ty. — Bum. 13, 4. 2. — Bina Llepksa, 2000. — C. 116-124.

32. Caxuiok B.B. [Tapamerpu ouiHKM KJIiHiKO-(YHKLIIOHAJBHOTO CTAaHy MEYiHKH 1| HUPOK Y KITiHIYHO 30POBHX BHUCOKO-
npoaykTuBHHX KopiB / B.B. Caxniok // Bicuuk binouepkis. nepi. arpap. yu-ty. — Bun. 51. — Bina Llepksa, 2008. — C. 78-85.

33. I'enatoauctpodist BucokonpoxykruBHux kopis / B.I. Jlesuenko, B.B. Caxuiok, O.B. Uy6 Tta in. // 3g0poB’s TBapuHi
1 mixu. — 2009. — Ne 3 (88). — C. 14-16.

34. Caxniok B. B. IToniMop6igHa matosoris BUCOKONPOAYKTUBHHX KOpiB: posnodaty fisty / B.B. Caxuiok // TBapus-
HUNTBO. Berepunapis. —2017. —Ne 9. — C.44-47.

REFERENCES

1. Kondrakhin, I.P., Levchenko, V.I. (2000). Fiziologichni osnovy profilaktyky vnutrishnih hvorob [Physiological bases
for the prophylaxis of internal diseases]. Visnyk agrarnoi' nauky [Digest of agrarian science], no. 2, pp. 33-35.

2. Yanovych, V.G., Sologub, L.I. (2000). Biologichni osnovy transformacii' pozhyvnyh rechovyn u zhujnyh tvaryn [Bio-
logical bases of the transformation of nutrients at ruminants]. Lviv, Triada plus, 384 p.

3. Levchenko, V.I., Sakhnyuk, V.V. (2001). Etiologija, patogenez ta diagnostyka vnutrishnih hvorob u vysokoproduk-
tyvnyh koriv [Etiology, pathogenesis and diagnostic of internal diseases at highly productive caws]. Visnyk agrarnoi' nauky
[Digest of agrarian science], no. 10, pp. 28-32.

4. Sakhnyuk, V.V., Levchenko, V.I., Chub, O.V. (2015). Profilaktyka mnozhynnoi' vnutrishn'oi' patologii' u vysokop-
roduktyvnyh koriv [Prophylaxis of multiple internal pathology at highly productive caws]. Nauk. visnyk vet. medycyny [Sci-
entific digest of veterinary medicine], Edition 1 (118), Bila Tserkva, pp.30-37.

5. Andreaws T. (1998). Ketosis and fatty liver in cattle. In. Practice, no. 20 (9), pp. 509-513.

6. Vlizlo, V., Sukhodolska, M. (2004). Stan der Saure-Base-Haushalt im Blut von Kuhen abhangig von der Konzen-
tration von Ketonkorpem im Blut und Urinn. V Symposium Ukraine-Austria: Agricalture, Sciense and Practice, Kyiv,
pp. 64-65.

7. Levchenko, V.1, Vlizlo, V.V. (1998). Diagnostyka, likuvannja ta profilaktyka hvorob pechinky u velykoi' rogatoi' hu-
doby (metodychni rekomendacii') [Diagnostic, treatment and prophylaxis of liver diseases at cattle (Methodological recom-
mendations)], K., 22 p.

8. Levchenko, V.I., Kondrakhin, I.P., Sakhnyuk, V.V. (2007). Vnutrishni hvoroby vysokoproduktyvnyh koriv (etiologi-
ja, diagnostyka, likuvannja i profilaktyka) [Internal diseases of highly productive caws (etiology, diagnostic, treatment and
prophylaxis)]. Metod. rekomendacii' [methodological recommendations], Bila Tserkva, 105 p.

87



Haykosuit Bicauk BerepunapHoi Meantinaw, 1’2017

9. Sakhnyuk V.V. (2009). Polimorbidnist' vnutrishn'oi' patologii' u vysokoproduktyvnyh koriv (eksperymental'ne ta te-
oretychne obg'runtuvannja patogenezu, metodiv diagnostyky, likuvannja i profilaktyky) [Polymorbidity of internal pathology
at highly productive caws (experimental and theoretical justification of pathogenesis, diagnostic methods, treatment and
prophylaxis)]. Dys. d-ra vet. nauk [Thesis of doctor of veterinary sciences], Bila Tserkva, 324 p.

10. Levchenko, V.I., Vlizlo, V.V., Golovakha, V.I. (1996). Patologija pechinky u velykoi' rogatoi' hudoby [Liver pathol-
ogy at cattle]. Visnyk agrar. nauky [Digest of agrarian science], K., Urozhay, no. 9, pp. 50-54.

11. Levchenko, V.I., Kondrakhin, I.P., Bogatko, L.M. (2000). Dyspanseryzacija sil's'’kogospodars'kyh tvaryn. Zagal'na
terapija i profilaktyka vnutrishnih hvorob tvaryn: praktykum [Healthy survey of agricultural animals. General therapy and
prophylaxis of internal diseases: practice], Bila Tserkva, pp. 176-205.

12. Levchenko, V.I., Kondrakhin, I.P., Vlizlo, V.V. (2012). Vnutrishni hvoroby tvaryn [Internal diseases of animals], Bi-
la Tserkva, P. 1, 528 p.

13. Levchenko, V.I., Dostoyevsky, P.P., Sakhnyuk, V.V. (2005). Dyspanseryzacija vysokoproduktyvnyh koriv — zapo-
ruka uspishnogo vedennja molochnogo tvarynnyctva [Healthy survey of highly productive caws as a guarantee of successful
dairy husbandry]. Vinyk Bilocerkiv. derzh. agrarn. un-tu [Digest of Bila Tserkva national agrarian university], Edition 33,
Bila Tserkva, pp. 135-144.

14. Bogdanov, G.O., Kandyba, V.M., Ibatulin, I.I. Kostenko, V.I. (2012). Teorija i praktyka normovanoi' godivli
velykoi' rogatoi' hudoby [Theory and practice of normalized cattle feeding], Zhytomyr, 860 p.

15. Ibatulin, LI., Bashchenko, M.I., Zhukorsky, O.M. (2016). Dovidnyk z povnocinnoi' godivli sil's'’kogospodars'kyh
tvaryn [Guide for full value feeding of agricultural animals], K., Agrarian science, 336 p.

16. Vlizlo, V.V., Kurtyak, B.M., Vudmaska, 1.V. (2015). Zhyrorozchynni vitaminy u veterynarnij medycyni ta
tvarynnyctvi [Fat soluble vitamins at veterinary medicine and animal husbandry], Lviv, SPOLOM, 436 p.

17. Klitsenko G.T., Kulyk M.F., Kosenko M.V. (2001). Mineral'ne zhyvlennja tvaryn [Mineral nutrition of animals], K.,
Svit, 575 p.

18. Levchenko, V.I., Golovakha, V.I., Kondrakhin, I.P. (2010). Metody laboratornoi' klinichnoi' diagnostyky hvorob
tvaryn [Methods of laboratory and clinical diagnostic of animal diseases], K.,Agrarian education, 437 p.

19. Kondrakhin, I.P., Arkhipov, A.V., Levchenko, V.I. (2004). Metody veterinarnoj klinicheskoj laboratornoj diagnosti-
ki: spravochnik [Methods of veterinary laboratory and clinical diagnostic: guide], M., Kolos, 520 p.

20. Levchenko, V.1, Vlizlo, V.V., Kondrakhin, I.P. (2015). Vnutrishni hvoroby tvaryn [Internal diseases of animals], Bi-
la Tserkva, P. 2, 610 p.

21. Levchenko, V.I., Vlizlo, V.V., Kondrakhin, I.P. (2002). Veterynarna klinichna biohimija [tekst]: pidruchnyk [Veteri-
nary clinical biochemistry [text]: manual], Bila Tserkva, 400 p.

22. Vlizlo, V.V, Halterskinen, M., Scholtz, G. (2001). Porushennja godivli koriv — prychyna zahvorjuvanosti [Distortion
of caws feeding as a reason of diseases]. Vet. medycyna Ukrai'ny [Veterinary medicine of Ukraine],no. 5, 38 p.

23. Espocito, G., Irons, P.S,. Webb, E.C,. Chapwanya, A. (2004). Interactions between negative energy balance,
metabolic diseases, uterine health and immune response in transition dairy cows. Animal Reproductive Sciense, no.
144 (3-4), pp. 60-71.

24. Grummer, R.R., Mashek, D.G., Hayirli, A. (2004). Dry matter intake and energy balance in the transition period.
Veter. Clinics of North America: Food Animal Practice, no. 20 (4), pp. 447— 470.

25. Melender, P.,. Risco, C.A, (2005). Management of transition cows to optimize reproductive officiency in dairy herds.
Veter. Clinics of North America: Food Animal Practice, no. 21 (2), pp. 485— 501.

26. Kondrakhin I.P. (2010). Metabolycheskyj syndrom: sovremennoe predstavlenye, perspektyv yspol'zovanyja
[Metabolic syndrome: actual comprehension, perspectives of using]. Biologija tvaryn. [Biology of animals], V. 12,
no. 2, pp. 63-66.

27. Carlos A. Risco, (2011). Pedro Melendez Retamal. Dairy Production Medicine. — Wiley-Blackwell, 345 p.

28. Warren H. (2016). Preventing common metabolic disorders in dairy cattle. Dairy Cattle (ruminant health and nutri-
tion), no. 3, pp. 196-213.

29. Pavlov, M.Y., Mytrofanov, O.V., Pasichnyk, V.A. (2016). Zminy energetychnogo balansu u koriv ta i'h naslidky
[Changes of energy balance in caws and their consequences]. Zb. nauk. prac' Harkivs'koi' derzh. zoo-vet. akad.: vet. nauky
[Collection of scientific editions of Kharkiv state zoo-veterinary academy: veterinary sciences], Edition. 32, P. 2, Kharkiv,
pp.16-22.

30. Sakhnyul V.V. (2001). Informacijnist' koaguljacijnyh reakcij dlja diagnostyky hvorob pechinky u vysokop-
roduktyvnyh koriv [Information content of caogulative reactions for diagnostic of liver diseases at highly productive
caws]. Visnyk Bilocerkiv. derzh. agrar. un-tu [Digest of Bila Tserkva national agrarian university], Edition 18, Bila
Tserkva, pp. 124-131.

31. Levchenko, V.I., Sakhnyuk, V.V. (2000). Fermentodiagnostyka vnutrishnih hvorob u vysokoproduktyvnyh koriv
[Enzymo-diagnostic of internal diseases at highly productive caws]. Visnyk Bilocerkiv. derzh. agrar. un-tu [Digest of Bila
Tserkva national agrarian university], Edition 13, part 2, Bila Tserkva, pp. 116-124.

32. Sakhnyul V.V., Sahnjuk V.V. (2008). Parametry ocinky kliniko-funkcional'nogo stanu pechinky i nyrok u klinichno
zdorovyh vysokoproduktyvnyh koriv [Evaluation parameters of clinical and functional condition of liver and kidneys at clin-
ically healthy highly productive caws]. Visnyk Bilocerkiv. derzh. agrar. un-tu [Digest of Bila Tserkva national agrarian uni-
versity], Edition 51, Bila Tserkva, pp. 78 — 85.

33. Levchenko, V.I., Sakhnyuk, V.V., CHUB, O.V. (2009). Gepatodystrofija vysokoproduktyvnyh koriv [Hepatodystro-
phy of highly productive caws]. Zdorov’ja tvaryni i liky [Animal health and drugs],no. 3 (88), pp. 14-16.

34. Sakhnyuk V.V. (2017). Polimorbidna patologija vysokoproduktyvnyh koriv: rozpochaty dijaty [Polymorbid patholo-
gy of highly productive caws : to start to act]. Tvarynnyctvo. Veterynarija [Animal husbandry], Veterinary medicine, no. 9,
pp-44-47.

88



Haykosuit BicHuk BerepuHapHoi Meantinaw, 1’2017

I'emaTomucTpodusi BLICOKONPOAYKTHBHBIX KOPOB

B.B. CaxHIOK, , B.M. UB4enko, O.®. Ilerpenxo, O.B. Uy0, T.51. Tumxkusckuii, O.51. Bypaadenxo

JKuposyto rematoxuctpoduio peructpupyior y 50-90 % BBHICOKONPOMYKTHBHBEIX KOpOB. boiesHb ycioxxHseTcs mopa-
JKEHHEM Cep/la, MOYeK, KOHEYHOCTEH, YJHAOKPHHHOMN CHCTEMBI, BTOPUYHON 0CTEOIUCTPOdHUCH.

ITpuunHON NEPBUYHOMN renaToAucTpoGUH eCTh IeHHULHUT SJHEPIUH B PALIHOHE U U30BITOYHOE KOJIMYECTBO NPOTEHHA; He-
JIOCTaTOYHOE KOJIMYECTBO Y KOPMAaX METHOHMHA, XOJIMHA U NMPUPOTHBIX aHTUOKCHIAHTOB; CKapMIIMBAaHHE HEKAUECTBEHHBIX
KOpPMOB. BTopuuHas renatonuctpodus BO3HHUKAET NPU KETO3€, OXKUPEHHH, XPOHMYECKOM alU03¢, CMEICHHU Chluyra U
IPYrUX BHYTPEHHUX, XUPYPTUUECKUX U TMHEKOJIOTHYECKHX OoJie3HAX. Pa3BUBaeTcst OTpHIATENBHBIN dHEPreTHIeCcKHuil Oa-
JIAHC, IPOAOJDKUTENILHOCTh KOTOPOr0 3aBUCUT OT IIPOJLYKTUBHOCTH KOPOB.

JlumarHo3 Ha renaToIUCTPO(UIO CTaBAT 3 YYETOM IPOAYKTUBHOCTH KOPOB, CTPYKTYPHI M IOJHOLCHHOCTH PAI[HOHOB, Ka-
4ecTBa KOPMOB, CHMIITOMOB O0JIE3HH U Pe3yJIbTATOB J1a00PAaTOPHOTO HCCIICOBAHNS CHIBOPOTKU KPOBH.

Jleuenne kopoB, 6OJIBHBIX TemaToAUCTpoduei, JOIKHO OBITh KOMILIEKCHBIM, YTO NMPEAyCMaTpPUBAET AUETY, HAJIH-
4He B pal[lOHe 3€JEHBIX KOPMOB, CEHa, KyKypy3bl U stuMeHs, 1,5-2 kr Menscel. Mcrnons3yroT npenapaTsl, KOTOpbIE BOC-
CTaHABJIMBAIOT OOMEH BELIECTB B reMaTOLUTaX, BUTAMHHBI, T'€NaTONPOTEKTOPHI, AHTHOKCUAHTHI, TTIIOKOTIACTUYECKUE
U JKeTYeTOHHbIE Mpenapatel. J1s HopMalu3aluy IIIOKOHEOTeHe3a U YMEHbIICHHS MOCTYIIJICHUS )KUPOB B MI€YEHb TMPU
YCUJICHHOM pAacCIICIICHUY KHpa BBOJAT IVIFOKOIUIACTUYECKUE IIPENapathl, JUIOTPOIHbIC BEIIECTBA, IeNaTONPOTEKTO-
pol. [IpomoImKUTENsHOCTS Kypca JIeYeHHs KOpOB, OONBHBIX remaromucrpodueil merxoi cremenu (7-12 % sxmpa ot
Macchl nedenn) — 8—10 mHel, cpenueit (kupa no 25 %) — 10-25 muei. IIpu TsHKenI0l cTeNeHH )KHPOBOTO MEPEepopKe-
HUS TIEYCHU JIeueHUEe HeeP(HEKTHBHO.

O dexTuBHBIM c11I0c0O00M NPOPUIAKTUKY NATOJIOTHHU NIEUSHH U IPYruX 00Je3Hei BEICOKOIPOLYKTUBHBIX KOPOB, B yac-
THOCTH K€TO03a, alymo3a pydlla, THIOTOHUH NPEIKETyIKOB, BTOPHYHOH OCTEOAUCTPO(UH H Ip. ecTh (ha3HOe KOpMIICHHE,
KOTOPOE COCTOUT U3 5—6 MEepUOAOB: PaHHUM U NO3JHUNA CyXOCTOM, HOBOTEIBbHBIC KOPOBBI, PAHHIS JIAKTALMs, CPEIHS U I03]-
HS JIAKTaLlUH.

KnroueBble cioBa: renatogucTpodus, KeTo3, 0OMEH BEIECTB, KOPMIIEHHE, STHOJOTHS, IUarHOCTHUKA, JICUeHUE, Ipopu-
JIAKTHKA.

Hepatodystrophy of high-productive cows

N. Sahnyuk, , V. Ivchenko, O. Petrenko, O. Chub, M. Tyshkivski, O. Burlachenko

The fat hepatodystrophy is a very frequent pathology of highly productive cows, it is registered at 50-90 % of animals.
The disease is complicated by the affect of hart, kidneys, legs, endocrine system, by secondary osteodystrophy, which
reduces the duration of valuable herd exploitation.

The reason of the primary hepatodystrophy is a disturbance of cows feeding especially during first 2-3 months of
lactation: a) energy deficiency in ration and excess of protein; b) deficiency of methionine, choline and natural anti-oxidants
in feeds; c¢) feeding by low quality, nasty (mouldy, rotten) feeds. The secondary hepatodystrophy is related to ketosis, obesity,
chronic acidosis, abomasum displacement and other internal, surgical and gynaecological diseases which decrease fodders
intake. Then, the lipomobilisation syndrome appears and induces an intense fat deposition into hepatocytes. The negative
energetic balance develops, its duration and evidence depend on cows’ productivity.

For diagnostic of the hepatodystrophy caws’ productivity, structure and full value of rations, feeds quality, disease
symptoms and results of laboratory analysis of blood serum are taken into account.

The treatment of caws with the hepatodystrophy should be complex, it foresees the respect of diet, the ration containing
green fodders, hay, corn and barley offal, 1,5-2 kg of molasses. As for drugs, products restoring metabolism in hepatocytes,
vitamins, hepatoproterctors, antioxidants, glucoplastic and bile-expelling products are used. For normalization of
gluconeogenesis and reducing fats income into liver when breakdown of fat is intense, glucoplastic drugs, lipotropic products
and hepatoprotectors are induced. The treatment duration of caws with a mild case of hepatodystrophy (7-12 % of fat against
the weight of liver) should be 8 — 10 days, as for caws with a moderate case (until 25 % of fat) the treatment duration should
be 10 — 25 days. As for severe cases of liver fatty degeneration that is usually accompanied by ketosis, hypotony of
proventricula and chronic rumen acidosis the treatment is not efficient.

The prophylaxis of the hepatodystrophy is based on the complex approach to animal health control. One of its
components is the organization of well-balances feeding by high quality feeds, it is the most important for heifers and
caws of first calving during dry period and first 80 — 100 days after lactation. A special attention should be paid to the
content of sugar and starch in rations and their ratio to digestible protein, as well as to optimal energy supply of heifers
and caws.

The efficient mean for the prophylaxis of liver pathology and other diseases of highly productive caws such as
ketosis, rumen acidosis, proventricula hypotony, secondary osteodystrophy and others is feeding according to phases.
It consists of 5 — 6 periods: early and late dry periods (respectively 60-20 and 20-1 days before foreseen calving), after
calving (2-3 weeks after calving), early lactation (till 80-110 days), medium and late lactation (the duration of every
lactation is about 100 day). A special attention should be paid to so called « transitory period » (last three weeks before
foreseen calving and first weeks after calving) and to period of early lactation. The rations at these periods should
correspond to physiological condition, productivity and lactation period of highly productive caws. One of the efficient
prophylaxis measures is the implementation of feeds mixture containing in equal parts roughage (hay, straw),
succulent feeds (silage, haylage) and concentrated feeds (corn, barley, wheat, soybeans, sunflower cake etc.) with the
part of dry matter up to 50% for feeding heifers and caws. Some farmers include green feeds into the ration during
spring and summer period but their part is up to 15-20 %.

Key words: high-productive cows, hepatodystrophy, ketosis, metabolism, nutrition, aethiology, pathogenesis, diagnos-
tics, treatment, prophylaxis

Haoitiwna 18.05.2017 p.
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HIMAIOH C.C., kaHJ. BET. HayK

HIIIEMEHKO MLII., 1-p BeT. HayK

CAMOPAM M.M., xauz. 6ioi1. Hayk

MHNOPOIINHCBKA O.A., CTOBBELBKA JI.C., kannuaaTy BET. HayK
binoyepxiscoxuii nayionanvnuil azpapHutl yHisepcumem

CTAH IPUPOJHOI PE3SUCTEHTHOCTI TA IMYHHOI
PEAKTUBHOCTI IOPOCHUX CBUHOMATOK
3A CIIOHTAHHOI E30®ATOCTOMO3HOI IHBA3II

B pesyunbrati mpoBeIeHUX JOCIIPKEHb BCTAHOBIICHO, 110 Y TOPOCHUX CBUHOMATOK Ha (YOHI CIOHTaHHOI €30(arocToMo-
3HO{ 1HBa3ii 32 BUCOKOI ii IHTEHCHBHOCTI Bi0yBarOThCS 3MiHH [TOKa3HHUKIB Hecrenn(piyHOT pEe3UCTEHTHOCTI Ta iIMyHHOT peak-
TUBHOCTI. BOHM NpPOSIBISIFOTBCS JICUKOICHIEI0, HEHTPOICHi€0, €03uHO(IE0, TiMPOUUTONCHIEI0, NPUTrHiYeHHIM T-KJIi-
THUHHOI Ta aKTUBALi€l0 B-KIITHHHOT IJAHOK IMYHITETY, @ TAKOXK 3HIKCHHSM MOKA3HUKIB (harorutapHoi akTHBHOCTI Ta (aro-
LUTapHOTO iHACKCY HeWTpodiniB, GaKTePUIMIHOT Ta JTi30LMMHOI aKTUBHOCTEH CHPOBATKH KPOBI, L0 € HACHIJAKOM MMATOTCH-
HOTO BIUIMBY 30yaHHKa e30paroctomody Oesophagostomum dentatum. 3 oqHOTO OOKY Iie TIOB’S3aHO 3 TPUBAIOIO IMYHOCYTI-
PECHBHOIO JIi€I0 TEIBMIHTIB HA OPTaHi3M CBUHEH, BUCHAXCHHSM 1 IEKOMIICHCaielo T-KIIITHHHIX MEXaHi3MiB, a 3 1HIIOTO —
HECTEPWIGHUM IMYHITETOM, SIKHH MPUTAaMaHHUH OUTBIIOCTI reJbMIiHTO31B. 3a3Ha4YeHI IPOSBY CBIAYATH PO AUCOaIaHC y Me-
XaHi3Max IPHUPOJHOTO 3aXKCTy Ta PO3BUTOK IMyHHHUX MPOLECIB [0 IyMOPAIIbHOMY THILY.

KuirouoBi cioBa: e3oparocTomo3Ha iHBa3is, MOPOCHI CBUHOMATKH, T€MATOJIOTIUHI MOKAa3HHKH, IPHPOAHA PE3HUCTECHT-
HiCTh, Hecel(iYHA PE3UCTEHTHICTh, IMyHHA PEaKTHBHICTb.

IocTaHoBKa npo6/ieMu, aHATI3 OCTAHHIX J0CJHiNKeHb i myQaikaniii. AHadi3 Cy4yacHOTO CTaHy
CBUHApPCTBA B YKpaiHi MOKa3ye, 10 30LIBbIICHHIO MOTOJIB S 1 MiABUINEHHIO IPOAYKTUBHOCTI TBapHH
4acTo MEPEIIKOKAIOTh Pi3HI T'eJIbMIHTO3M, Cepell IKUX Yy CBHHEH 0coOIMBE MICIie 3aiiMae e3odaroc-
TOMO3 — iHBa3iliHE 3aXBOPIOBaHHs, 3yMoBieHe Oesophagostomum dentatum, sike Ma€ 3HaYHE MOLIH-
PEHHS MIEPEBAXHO Cepell JOPOCIUX TBAPHH, IPUUOMY OUTBII IHTEHCHBHO 3apa’kalOThCsi CBUHOMATKH 1
KHypH. [HBa3yBaHHS CBUHEH IIMMU TeIbMIHTAMH B OKpEMHX rocnoaapctpax jgocsrae 70—-80 % i Oinb-
me [1, 2]. Lel mapazuTo3 CyNpoBOIKYETHCS MOPYILIEHHAMH POOOTH HITYHKOBO-KHIIKOBOTO TPAaKTY,
0OMiHY PEUOBHH 1 BTpaToro *)HUBOi MacH [3].

30uTKH 3a €30()arocTOMO3y TBAPHMH MPOSBISIOTHCS Y 3HKEHHI MPOIYKTUBHOCTI, MOTIPILICHHI SKOCTI
M’sica Ta 3arubeni. 3BiJCH ITiIBHIY€ThCS BUTpaTa KOPMIB, TIOTIPIIYETHCS 1X 3aCBOIOBAHICTh Y XBOPHX TBA-
PHH, 3HIKYETBCS SAKICTh OAEPIKYBaHOTO MoToMcTBa. KpiM TOro, 3HauHa KUTBKICTh KUIIECYHUKIB XBOPUX
CBUHCH BHOPAKOBY€EThCSI 32 BETEPUHAPHO-CAHITAPHOI EKCTIIEPTU3H Ha M’ ICOKOMOiHaTi [4].

VY 3B’SI3Ky 13 3HWKCHHSM MPOAYKTUBHHUX SIKOCTEH CBHHEH BHACIIOK €30(harocTomMo3y, HeOOXiaHE
BJOCKOHAJICHHS 3aXO[iB 3aXHCTy BiJ iHBa3il, YMM 1 MOSACHIOETHCS 3HAYHA yBara 0 i€l XBOpoOu BiT-
YU3HSHUX Ta 3apyODKHUX BUeHHUX [5, 6, 7]. BcraHoBIEHO, MO 3aMO0IrTH €KOHOMIYHUM BTpaTaM Bif
[[FOTO TEIbMIHTO3y MOJKHA JIUIIE y BHUIAAKY MPOBEICHHS KOMIUIEKCY 3aXOMiB, CIIPSIMOBAHUX HA TiJI-
BHIICHHS TPUPOIHOI PE3UCTEHTHOCTI OPTaHi3My CBHHEH.

BinHocuHu mapasuTt-xassiH 3a €30(arocToMo3HoO1 iHBa3ii BifOyBalOTHCS HA TOHKOMY MOJICKYJISIP-
HO-010JIOTIYHOMY PiBHI, TOX IATOI'€HHA POJIb IEIBMIHTIB HE 00MEXKYEThCS JIMIIIE MEXaHIYHOK, TOKCH-
YHOIO Ta IHOKYJIATOPHOIO JI€0 Ha OpraHi3M xa3siHa. Tako Ba)JIMBe 3HAUYEHHS Ma€ CTaH PEaKTHBHO-
CTi Ta Pe3UCTEHTHOCTI OpraHi3My xassiiHa, HOoro iMyHoOJIOTi4Ha i anepriuna nepedynosa [8, 9]. Kpure-
pieM maToreHHoi [ii mapa3uTiB Ha OpraHi3M € He TUIBKM 3MiHa MacH Tijla TBApUHH, aje W CYTTEBI 3Mi-
HU B KPOBI, sSIKa € JDKEPEJIOM XUBJICHHS YPaXKCHHUX IMapa3uTaMu oprasiB i1 TkaunuH [10, 11]. Y 3apaxke-
HUX TBapHH CIIOCTEPIraloThCS 3HAYHI 3MiHHA T€MAaTOJIOTIYHUX TOKA3HHKIB.

3 orysAy Ha 3a3HavYeHE BUILE, AOCIIIKEHHSA IMyHOO10JIOTiHHOT PEaKTUBHOCTI Y BiJTHOCHHAX Mapa-
3UT-Xa3s1H 3a €30()arocTOMO3y CBHHEH Ha reMaTOJIONTYHOMY PiBHI € aKTYyaJIbHUM.

MeTta aocigKeHHs TIOJATalIa Y BUBUEHHI CTaHy iIMyHOOIOIOTIYHOI peaKTUBHOCTI Ta HECTICITH(i-
YHOI PE3MCTEHTHOCTI HAa OCHOBI 3MiH MOKa3HUKIB KPOBI TIOPOCHUX CBUHOMATOK 332 BUCOKOi IHTCHCHB-
HOCTI €30(aroCTOMO3HOI 1HBa3ii.

Marepiaa Tta Mmetoam. JlocimipkeHHs npoBoauan B rpyaHi 2016 poky y pepMepcbkoMy TOCIO-
napctBi “CroBmiB” UyaHiBcekoro paiiony JXuromupcerkoi obiacti i B mabopatopii kadgenp HopMaib-
HOi Ta maTonoriyHoi ¢izionorii TBapuH i mapasutonorii Ta papmakosorii binouepkiscbkoro HAY.

© IlImaion C.C., Himemenko M.IIL., Camopaii M.M., [lopommmncska O.A., CroBoenska JI.C., 2017.
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Jlocii MpoBeACHO Ha TIOPOCHUX CBHHOMATKAaX BEJIMKOI O1IO1 MOPOIHU, PO3AUICHHX 33 TPUHITHIIOM
aHaJIOTiB Ha JBl TPYMH IO 5 TOJIIB y KOXKHIN: IiepIa Ipyna — CBMHOMAaTKY, CIIOHTAaHHO iHBa30BaHi €30-
(harocromamu, apyra rpymna — KOHTpoJbHA (KIIHIYHO 3I0POBi, HEIHBa30BaHI TBAPHHH).

I'enbMiHTOOBOCKOITIIO MPOO (hekasiil MpoBOIUIN cTaHAapTH30BaHUM MeTooM I'. A. KoreapHHKO-
Ba Ta B. M. Xpenosa [12]. PiBeHp 3apakeHHs TBapuH e30(arocToMaMy BH3HAYAIH 33 MOKa3HHUKOM
inTencuBHocTi iHBa3ii (II). KpoB mmsa mocmimkens BigOupa iy IMUISIXOM IMyHKLIT 3 ByIITHOT BEHH BpaHII
repe 1 ToTiBIICIO.

OIiHKY CTaHy TPUPOIHOI PE3MCTEHTHOCTI Ta IMYHHOI PEaKTHBHOCTI MOCIHIKYBaHUX ITOPOCHUX
CBUHOMATOK BH3HAUYaIH 32 KOMIUICKCOM TOKa3HHKIB: a) OIliHKA IMOKA3HUKIB KIITHHHOTO IMYHITETY 3a
KIUIBKICTIO ITiJipaxOBaHUX JICHKOLMTIB Ha CiTii 'opsieBa, qudepeHiiiiuM miapaxyHKOM JICHKOIUTIB Y
Ma3Kax KpOBi Ta BHUBEICHHSIM JICHKOIMTApHOI GopMysr, aOCOTIOTHOIO KIIBKICTIO JiMdoruTiB, T- 1
B-nimponutiB 3a meroaukoro B. M. IBuenka [13]; 6) ominka noka3HuKiB HecnelM(ivyHOT pe3UCTEHT-
HOCTI 32 BU3HAUYCHHIM OakTepHUUAHOI akTUBHOCTI cupoBaTku KpoBi (BACK) 3 BukopucTaHHIM KyJb-
1yp Salmonella dublin Ta mizonuMHOI akTUBHOCTI cupoBaTku KpoBi (JIACK) 3 BUKOpHUCTAaHHSAM KYIIb-
Typ Micrococcus lysodeikticus 3a metonukoro M. M. Kapmyts [14]; dparountapry aktuBHicTh (DA) Ta
(arorurapuuii ingexc (PI) oriHIOBaMM 3 BUKOPUCTAHHIM KYJIBTYpHU Staphylococcus aureus 3a MeTO-
nukoto B. E. Uymauenka [15]. CratuctiaHa oOpoOKka pe3ynbTaTiB AOCIKEHD BKITIOYAa MiIpaxyHOK
MTOKa3HUKIB cepenHix BeanauH (M) 1 moxuboK cepeanix BeMuyuH (M), a BipOTiAHICTh BU3HAYAIH 32
kputepieM Crteiogenta. O0poOky mu(pOBHUX AaHUX MPOBOIMIN 32 JOMOMOTOI0 KOMII IOTEPHOI Mpo-
rpamu MS Excel.

OCHOBHI pe3yIbTaTH A0CTII:KeHHs1. 3a pe3yabTaTaMH IPOBEACHNX JTOCIIKCHb BCTAHOBJICHO 3MiHH
B KPOBi IOPOCHHUX CBUHOMATOK Ha ()OHI BUCOKOI iHTEHCUBHOCTI €30(parocToMo3Hoi iHBasii (Tadm.1).

Tabmuns 1 — IokasHuky cTaHy HecrielgiyHOI pe3HCTEeHTHOCTI Ta iIMyHHOI peaKTUBHOCTI Y A0CIIIKYBAHUX CBUHOMATOK,

(M+£m, n=5)
I'pyna TBapun
INoxa3Huk MOPOCHI 1HBa30BaHI CBUHOMATKH TMOPOCHI HEeIHBa30BaHi CBUHOMAT-
(mocin) KU (KOHTPOJIB)
JleiikormtH, I'/1 6,32+0,1 5%*** 9,32+0,12
bazodinu, % — —

. 15,4:£0,24*** 3,840,2
Eosmuopinm, % 973,2426,94*** 353441591
IOHi HelTpodinu, % - -
TManmaxosnepni HelTpodiny, Y% 2,2+0,2 - 2:4+0.24

138,2+9,91 223,1£21,46
CermeHTos1IepHi HeHTpodinm, % 28’2i0’37**:** 45,2:0.37
’ 1784,3+63,6 4213,3+£75,9
. 51,440,224 46,4+0,24
Mo, % 324814717 4325 ,4+76,1
2,8+0,2 2,2+0,2
Mooy, % 176,2+11,06 204,8+17,96
. 2544024 36,2+0,37
T-nivoupmn 824,937+192"" 1566,496+39,9
: 38,040,445 20,8+0,37
B-aivouni 1234374431 3" 900,6616+30,78
Bakrepunmana aktuBHicTh (BACK), % 39,0+1,87"" 62,0+£2,55
Jlisormmua akrusricts (JIACK), % 28.36+1,13"" 53,5+1,46
@arouurapna akrusHicTh (PA), % 38,8+£1,07° 54,4+0,87
@arouurapuuii ingekc (PI), ox. akTuB. 437£0,21" 6,54+0,14

Mpumirtka: * — p<0,05; ** — p<0,01; *** — p <0,001 mOPiBHAHO 3 KOHTPOJIEM.
YucenbHUK — KITBKICTh KIITHH, %. 3HAMEHHUK — a0COJIOTHA KUTBKICTh KIITHH, MKJI KPOBI.

3o0kpema, y XBOpHX Ha €30(harocToMo3 MOPOCHUX CBUHOMATOK BiIMIYaJIM iCTOTHI KUTBKICHI 3MiHU
JIEHKOLUTIB y KPOBi Ta CIIiBBIJHOIICHHS OKPEMHUX iX BHIB MOPIBHSIHO 3 KOHTPOJBHOIO TPYIOIO TBa-
puH. Y BCIX 3apaXKCHUX TBAPUH CHOCTEPITAIA 3HIKCHHS KIJTBKOCTI JICHKOIMTIB, IO CYIIPOBOIKYBa-
JIOCS JIEHKOTIEHIEIO 1 MPH MIBOMY BMICT KIIITHH 017101 KpOBi OYB BIpOTiTHO MEHIITUM BiJ PiBHS KOHTPO-
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mio Ha 32,2 % (p<0,001). Lle cBimuuTh, 3 01HOTO OOKY, PO BUPAKEHNUH MATOTCHHUN BIUINB 30yTHUKA
€30(arocToM0O3y Ha OpraHi3M CBHHEH, a 3 1HIIOro — MPO MPUTHIYEHHS peaklii Ha Hel BIUIMB 3 OOKY
KJIITHH 017101 KpOBI.

Boanouac e3odarocToMo3Ha iHBa3isA HpU3Beia 0 3MiH Yy JIEHKOGOPMYJi JAOCIIIHUX TBapHH, B
AKiit OyJ0 BiporizHe 301IbIICHHS, BITHOCHO KOHTPOIIIO, BiICOTKa €03MHOGLIIB y 4 pa3H, a ix adcoro-
THOI KUJIBKOCTI — B 2,75 pa3u. BcTaHOBIEHO TaKkoK BIpOTigHI 3MiHM CTOCOBHO MATMYKOSACPHUX HEHT-
podiniB, Ha MO BKa3ye€ 3MCHIICHHS a0OCOJIOTHOI KITHKOCTI MUX KJIITHH y 1HBA30BaHWX CBWHCH B
0,6 pasa MOPIBHAHO 3 KOHTPOJIEM. AHAIOTIYHY KapTUHY CIIOCTEPITaH 1 IIOJI0 CETMEHTOSIEPHUX HEH-
Tpo(isTiB, BiICOTKOBA Ta a0COIOTHA KUIBKICTh SKHX, BiNOBiIHO, HA 17 % Ta 2429 kiituH Oyia MeH-
MO0 MOPIBHIHO 3 KoHTposieM (p<0,001). Jlero iHIm KiJIbKICHI 3MIHH BUSIBHJIA CTOCOBHO JTiM(OIIMTIB.
3okpema, y iHBa30BaHUX TBApPUH iX BIICOTOK MOPIBHSIHO 3 KOHTPOJeM OYB BipoTigHO OUThIIUM (HA
5 %), a abcomoTHa KibKicTh — MeHIIow0 Ha 10773 xmituau (p<0,001). Y makpodaraisHoMy psmi
KIIITUH, sIKi MPEJICTaBICHI MOHOIIUTAMH, CYTTEBUX KUTbKICHUX 3MiH 3a iHBa3ii He BUSBIEHO, X04a ab-
COJIFOTHI TIOKa3HUKH Y XBOPUX TBAPHH OYJIN JICIIO HXYKYUMH Bijl KOHTPOJIIO.

BuzHaueHHs METOIOM pO3eTKOYTBOPEeHHS T-MiM(pOLUTIB OKA3alo, 0 Y XBOPHX Ha e30(arocto-
MO3 TBapuH Oyna MeHIIa abcomoTHa KutbKicTh T-mimdonuti — 824,937+19,2 k. B 1 Mk (p<0,001)
Ta BIACOTKOBHH iX BMICT — 25,4+0,24 (p<0,001) Bix KOHTPOIIIO, IO CBIYHUTH MPO ICTIPECII0 KIIITHHHOI
JIAaHKYW IMYHHOI CUCTeMH. PiBeHb aOCOMIOTHOI KUTbKOCTI B-miMQoIuTiB v iHBa30BaHUX TBApHH, HaBIA-
K#, OyB BipOTiTHO BHIIUM BiJ KOHTpOrO Ha 333,8 ki1. B 1 MKJI, a BiTHOCHWMIA iX BMicT — Ha 17,2 %, 1110
BKa3ye€ Ha IMMOCHJICHHS aKTHBHOCTI TYMOPAILHOI JIAHKH IMYHITETY.

PiBeHp OakTepwmumaHOI Ta JII30IIMMHOI aKTHBHOCTI CHPOBATKH KPOBi y 1HBa30BaHWUX IOPOCHUX
CBMHOMATOK OYB BipOTiTHO HM)KYMM BiJl KOHTPOJBHUX HEiHBA30BaHUX TBAapHH, BIAMOBIAHO Ha 23 Ta
25,1 %, mo CBIAYUTH PO NMPUTHIYCHHS HecTIenU(iIHOT Pe3UCTEeHTHOCTI Ha (oHI e30arocToMo3HOT
1HBa3ii.

[Tokasuuku ¢arounTosy (parouuTapHa aKTUBHICTD Ta (parouuTapHUN 1HIAEKC) HEUTPO(DITiB KPOBi
Yy XBOpPHX Ha €30(arocToMo3 MOPOCHUX CBHHOMATOK TAaKOXX BUSBMIIMCS HIDKYUMHM, BiATIOBIAHO, Ha
15,6 % ta 2,17 OqUHUITE aKTUBHOCTI, TTIOPIBHSIHO 3 KOHTPOJILHUMHU HEIHBA30BAHUMHU TBapHHAMH, IO €
O3HAKOKO MPUTHIYECHHS KIITHHHHX MEXaHI3MIiB HECHeHU(IYHOrO 3aXHCTY, CIPHUYMHCHHMX IMapasuTy-
BaHHSM 30Y/IHHKIB I[bOTO T'eIbMIHTO3Y.

TakuM 4MHOM, JOCIHI/PKEHHS MOKa3alli, 10 B KPOBI MMOPOCHUX CBHHOMATOK, CIIOHTAHHO 3apaKe-
HUX e30(arocroMam#, Bi0OYBalOThCS 3HAYHI 3MIHU B KIIITHHAX 017101 KPOBI, JICHKOIUTAPHIH (hopMyi,
AKi CBiT4aTh PO NPUTHIYECHHS IMyHHUX PeaKlild B OpraHi3Mi iHBa30BaHUX CBHHEH. 30KpeMa, 3a LbOr0
TeIBMIHTO3Y Y BCiX 3apaKeHHX TBApHH, MOPIBHSIHO 3 KOHTPOJIEM, CIIOCTEPIraeThcsl BUpaskeHa JICHKO-
MEHisA, €03MHOMILTISI, HEHTPOIEHIs Ta JTIMQOIUTOIEHIS, 110 BKA3y€ Ha BUCOKY MMaTOTEHHICTh 30YIHUKIB
e30(harocToMo3y, MPOAYKTIB iX KUTTEMISUIBHOCTI Ta PO3May TKaHWH, a TAKOXK Ha aJICPridHi MPOIECH
B oprasi3mi xassiHa. SIk Bimomo [16], eo3uHOo(Diis € peakiielo opraniaMy Ha JIil0 aHTUT'€HIB TeJIbMiH-
Ta, sIKa IPU3BOANTH J0 3BUILHCHHS MeiaTopa aleprivHOTO 3alaleHHs — ricTaMiny. BoHa € omHi€ro 3
dhopm mposBY aneprii 3a TeIEMIHTO31B Ta CBOEPITHUM 1HIUKATOPOM TOMEPEAHBOI B3aEMO/IIi CHCTEMHU
AQHTUTE€H-aHTHUTLJIO.

Ha namy nymky, BKa3aHi 3MiHH y KpPOBi TOPOCHHX CBUHOMATOK Ha (hOoHI €30(arocToM03HO1 iHBa3ii
TIOB’s13aH1 3 TPUBAIUM IIEPIOJIOM IMyHOCYIPECHBHOI Jii TETHLMIHTIB HAa OpraHi3M CBHHEH Ta BHCHa-
KEHHSM 1 lekoMIieHcaliero T-KIITHHHUX MEXaHi3MiB, a TAKOXK HECTEPUIBHUM IMYyHITETOM, SIKHH MIpH-
TaMaHHUH OUTBIIIOCTI TETBMIHTO3IB.

[TizcraBoro sl TAKOTO TBEPIHKECHHS € PsiJl HAYKOBUX TIpallb, Y SKHUX JOBEACHO, M0 30yIHUKH Te-
JIEMIHTO31B TIPOSIBITIOTH CTOCOBHO IMYHHHX MEXaHi3MiB JIBOCTOPOHHIO Iif0. 3 OJHOTO OOKY, BOHH
CTUMYJIIOIOTH IMYHITET, B PE3yJIbTaTi YOTO CIIOCTEPIraeThCs psia (EHOMEHIB KIITUHHOI Ta TyMOPaib-
HOT iIMyHHOT BiIMOBI/I, a 3 IHIIIOI'O — 3yMOBIIIOIOTh MPUTHIYeHHS (QYHKIIOHAILHOI Ta mpoJiid)epaTuBHOT
AKTUBHOCTI KJIITHH JIM(OIAHOI TKAaHUHH, 10 HIPU3BOAUTH 10 PO3BUTKY BTOPHUHHMX IMyHOAC(ILMTIB
Ta PI3KUX 3MiH B3a€EMOBITHOCHH B CHUCTEMi Xa3siiH-Tapa3uT i 3a0e3redye BIKUBAHHSI OCTAHHLOTO B
oprani3wmi xa3sina [17, 18].

[HmIIM BOXXITMBUM MOMEHTOM y PO3BUTKY T'elIbMIHTO3IB € (YHKITIOHAIIEHA aKTUBHICTh PI3HUX I10-
nyssiaid T-miMQOIuTiB, sika BBaXKA€THCS OCHOBOIO PETYIIALIT iIMyHHOI BiNoOBiai. 30KpeMa, aKTUBHICTh
T-xennepiB 1 (Thl-nimpounTiB) chpuse OAyKaHHIO BiA TeIbMIHTO3iB, a MiJBHIICHA AKTHBHICTH
T-xenmepis 2 (Th2-kmiTuH) — MOTIpIIy€e cTaH XBOpUX TBApHH. isutbHICTS Th2-1iMpOLKTIB CTUMYITIOE
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AHTUTUIOYTBOPEHHS, B TOMY YHCi poaykitiro IgA Ta IgE, mpuraidye mapazuTormuaHy 1if0 Makpoda-
TiB Ta HEUTPOPLTiB 1 € anbTepHATUBHOIO A7t akTuBHOCTI Thl-mimMdornumris [19, 20].

B Hammx JOCHIHKEHHAX 30UIbIICHHS KiTbKOCTI B-1iM(ouuTiB 3a €30(harocToMo3y CBHHEH € I0-
Ka3HHKOM PO3BUTKY IMyHHOTO 3aXHCTY 110 TyMOPAJIbHOMY THITY.

BuchHoBoxk. E3o¢arocromo3Ha iHBa3is y HOPOCHHX CBHHOMATOK CIIPHUYMHIOE 3MIiHM MOKa3HUKIB
HecTenu(iuHOl Pe3UCTEHTHOCTI Ta IMyHHOI PEaKTHBHOCTI, IKi IPOSABISIOTHCA JICHKOIIEHI€10, HEUTPO-
MEHIEI0, €03NHOPITIEI0, TIM(OIUTONEHIE0, MPUTHIYCHHSIM T-KITITHHHOI Ta aKTHUBaIli€l0 B-KIiITHHHOT
JIAHOK IMYHITETY, a TaKOXX 3HIDKCHHSIM (haroruTapHOi aKTHBHOCTI HEUTpodimiB, OaKTepUIIUIHOI Ta
J30LMMHOI aKTUBHOCTEH CHPOBATKU KPOBI, 10 CBIAYUTH MpO AMCOaNaHC Y MEXaHi3Max MpPUPOIHOTO
3aXUCTY, CIPUIMHEHUH 30y AHUKaMHU €30(arocToMo3y.

BBa)xaemo, 1110 MEPCIIEKTHBHUM HAIPSIMOM IOJAJBIINX JOCHIIPKEHb € BUBYEHHS MPUPOTHOI pe3H-
CTEHTHOCTI Ta IMyHHOI PEaKTUBHOCTI 3a €30(parocToMo3y CBHHEH Ha (YOHI aHTHUTEIBMIHTHOI Tepartii 3
BUKOPUCTAaHHIM IMyHOMO/YJTIOIOYHX 3ac00iB.
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CocTosiHMe ecTeCTBeHHOl Pe3NCTeHTHOCTH U HMMYHHON PeaKTHBHOCTH CYNOPOCHBIX CBHHOMATOK NPH CIIOHTAH-
HO¥ 330()arocTOMO3HOH HHBa3UH

C.C. llImaion, H.I1. Humemenko, H.H. Camopaii, O.A. Ilopommunckasn, JI.C. CtoBdeuxas

B pesynbrare npoBeNEeHHBIX HCCIEOBAHUH YCTAHOBIIEHO, YTO y CYHNOPOCHBIX CBUHOMATOK Ha ()OHE CIIOHTaHHOH 330¢(a-
TOCTOMO3HOH MHBa3HH IIPH BBICOKOH €e NHTCHCUBHOCTH MPOUCXOAAT H3MEHEHHMS ToKa3aTenel Hecnenu(uieckoi pe3ncTeH-
THOCTU U UMMYHHOH peakTHBHOCTH. OHU NPOSBIIIOTCS JICHKONICHNEeH, HeHTponeHHeH, 03nHOGIINEH, TMM(OIUTOIIEHHEH,
yraeteHueM T-KJIETOUHOTO M aKkTHBaIMel B-KieTouHOro 3BeHbEB HMMYHHTETA, a TAKXKE CHIKCHHEM IOKa3aTelel ¢aromu-
TapHO# aKTUBHOCTH U (DarouuTapHOro MHAEKCa HEHTPO(QHIOB, OAKTEPUIUAHON W JM30LHUMHOU aKTHBHOCTEH CBIBOPOTKU
KPOBH, YTO SIBIISICTCS CIEACTBHEM IIATOI€HHOTO BO3IeicTBUS Bo3OyauTens 330paroctomosa Oesophagostomum dentatum. C
OJIHOM CTOPOHBI 3TO CBSI3aHO C ATUTENbHBIM HMMYHOCYIPECCUBHBIM JEHCTBHEM TeJIbMHHTOB Ha OPraHW3M CBHUHEH, HCTOIIIE-
HHEM U JeKoMIleHcauei T-KIeTOYHBIX MEXaHU3MOB, a C Ipyrod — HECTEPHIBHBIM IMMYHHUTETOM, KOTOPBIN IpHUCYIT 601b-
MIMHCTBY T€IEMHHTO30B. YKa3aHHBIC IPOSIBICHUS CBHAETEILCTBYIOT O AucOalaHce B MEXaHW3MaxX €CTECTBEHHOM 3alUTHl U
Pa3BUTHU HIMMYHHBIX IIPOIIECCOB IO T'YMOPAJILHOMY THITY.
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KuroueBbie ciaoBa: 330(1)3FOCTOM03H351 HWHBa3us, CYIOPOCHBIC CBHHOMATKH, I'€MATOJIOTMYECKUE I10Ka3aTCJih, €CTC-
CTBC€HHAs pE3UCTCHTHOCTD, Hecneunquecxaﬂ PEBUCTCHTHOCTh, UMMYHOJIOI'MYICCKasl pCAaKTUBHOCTb.

The state of natural resistance and immune reactivity of pregnant sows in spontaneous esophagostomous invasion

S. Shmayun, M. Nischemenko, M. Samoray, O. Poroshynska, L. Stovbetska

The results of the conducted studies reveal changes in the sows blood against the background of highly intensive esoph-
agostomiasis invasion. In particular, significant quantitative changes in leukocytes amount in blood and the ratio of their in-
dividual species in the sick sows infested with esophagostomiasis was noticed as compared with the control group of animals.
A decrease in the amount of leukocytes accompanied by leukopenia was observed in all infected animals, while the content
of white blood cells was significantly lower than in the control 32.2% (p <0.001). This indicates, on the one hand, the ex-
pressed pathogenic effect of the causative agent of esophagostomiasis on the pigs body, and, on the other hand, — on the sup-
pression of the reaction of this effect from the white blood cells.

At the same time, the esophagostomiasis invasion caused changes in the leukoformula of experimental animals, where
was a noticeable (by 4 times) increase in the percentage of eosinophils, and their absolute number — by 2.75 times was no-
ticed compared with the control. Also, probable changes were observed with regard to rod-nuclear neutrophils, which indi-
cates a decrease by 0.6 times in the absolute number of these cells in the infested pigs compared with the control. A similar
pattern was observed in relation to segmental neutrophils, the percentage and absolute number of which was smaller by 17%
and 2429 cells, respectively, compared with the control (p <0.001). Some other quantitative changes have been found out
regarding lymphocytes. In particular, their percentage was significantly higher (by 5%) in the infested animals as compared
to the control, and the absolute number was 1077.3 cells (p <0.001) lower. In the macrophage series of cells that were repre-
sented by monocytes, no significant quantitative changes were found against the background of the invasion, although the
absolute rates in the sick animals were slightly lower than in the control.

T-lymphocytes determination by socket-forming method showed that absolute number of T-lymphocytes was smaller —
824,937 £ 19,2 cells in 1 ml (p <0.001) in the esophagostomiasis sick animals patients and their percentage content was 25.4
+ 0.24 (p <0.001) compared with the control, which indicates depression in the cellular part of the immune system. On the
contrary, the absolute level of B-lymphocytes in the infested animals was significantly higher than in control — by 333.8 cells
in 1ml, and their relative content 17.2% higher, which indicates an increase in the activity of humoral immunity.

The level of bactericidal and lysozyme activity of serum in the infested sows was significantly lower than in the control
non-infested animals — by 23% and 25.1%, respectively, which gives ground to assume the inhibition of nonspecific re-
sistance against the background of esophagostomiasis invasion.

Phagocytosis indicators (phagocyte activity and phagocyte index) of blood neutrophils in esophagostomiasis sick piglets
also appeared to be lower, respectively, by 15.6% and 2.17 units of activity against the control non-infested animals, which is
a sign of inhibition of cellular mechanisms of nonspecific protection caused by parasitism of this helminthes pathogens.

Thus, our studies found out significant changes in white blood cells and in leukocyte formula in the blood of sows spon-
taneously infested with esophagostomas, which indicate inhibition of immune responses in the body of invaded pigs. In par-
ticular, there is a marked leukopenia, eosinophilia, neutropenia and lymphocytopenia, in all the animals infested with this
helminthes, in comparison with control, which indicates the high pathogenic activity of esophagostomiasis agents, the prod-
ucts of their life and tissue disintegration, as well as allergic processes in the host's organism. Eosinophilia is known to be a
reaction of the organism to the helminth antigens action, which causes release of histamine — a mediator of allergic inflamma-
tion. It is one of the forms of manifestation of allergy to helminthiasis and a peculiar indicator of the previous interaction of
the antigen-antibody system.

In our opinion, the indicated changes in the blood of the sow pigs against the background of the esophagostomiasis inva-
sion are caused by a long period of immunosuppressive action of the worms on the pig's body as well as depletion and de-
compensation of T-cell mechanisms, as well as by the non-sterile immunity typical in most helminthiasis.

The reason for such an assertion is a number of scientific papers, which prove that the causative agents of helminthiasis
are related to immune mechanisms of bilateral action. On the one hand, they stimulate immunity, resulting in a number of
phenomena of cellular and humoral immune responses, and on the other they cause inhibition of functional and proliferative
activity of cells of lymphoid tissue, which results in the development of secondary immunodeficiencies and abrupt changes in
the relationship in the host-parasite system and ensures the survival of the latter in the host’s organism.

Another important point in the development of helminthiasis is the functional activity of various populations of T-lymphocytes
which is considered to be the basis of the regulation of the immune response. In particular, the activity of T-helper cells 1 (Thl-
lymphocytes) contributes to healing from helminthiasis while increased activity of T-helper cells 2 (Th2-cells) worsens the condition
of sick animals. Activity of Th2-lymphocytes stimulates antibody formation, including IgA and IgE production, suppresses the para-
sitocidal action of macrophages and neutrophils and is an alternative to Th1-lymphocytes activity.

In our studies, an increase in the number of B-lymphocytes for the esophagostomiasis of pigs is an indicator of the de-
velopment of immune protection by humoral type.

Ezofagostomiasis invasion in sows causes changes in the parameters of nonspecific resistance and immune reactivity,
which are manifested through leukopenia, neutropenia, eosinophilia, lymphocytopenia, T-cell suppression and activation of
the B cellular immunity, as well as through a decrease in phagocytic activity of neutrophils, bactericidal and lysozyme activi-
ty of serum which indicates an imbalance in the mechanisms of natural protection caused by the causative agents of esoph-
agostomiasis.

We believe that the study of natural resistance and immune reactivity in esophagostomiasis infested pigs against the back-
ground of anti-helminthic therapy with immunomodulatory drugs application is a promising direction for further research.

Key words: esophagostomosis invasion, pig sows, hematological indices, natural resistance, nonspecific resistance,
immunological reactivity.

Haoitiwna 27.09.2017 p.
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CLINICAL AND HEMATOLOGICAL INDICES
OF CATS WITH OTODECTOSIS

HageneHi pe3ynbTaTil JOCTIIKEHb 3 BU3HAYCHHS 3MiH KJIIHIYHHUX | F€MaTOJIOTIYHUX MOKAa3HHUKIB y KOTIB, iHBa30Ba-
HUX Kiimamu Otodectes cynotis pi3HOTO CTyneHs. BcTaHOBIIEHO, 1110 Y TBapUH 32 OTOJEKTO3Y HE TiIbKH PO3BUBAETHCS
MiCLIeBE ypa)KeHHs BYLUIHUX PaKOBHUH, ajie TAKOXK BifOYyBaeTbCs ceHCHOiTi3alis, MOPYLUICHHs: PpOOOTH MEeYiHKH MiJ] BILUIM-
BOM MeTaloJIiTiB Hapa3uTiB i MPOLYKTIiB 3amnajieHHs. Y BUMAAKYy BHCOKOI iHTEHCHBHOCTI iHBa3ii 30yaunukis (18,9+0,81
€K3eMIUIIPIB )KMBHUX KIINIIB y JOCIIIKyBaHOMY Ma3Ky) y KOTiB BCTaHOBJIGHO aHEMIIO Ta MATOJOTiI0 HUPOK. YKa3aHi
3MiHH BiZOOpa’kaloThCS B JIOCTOBIPHUX 3MiHAX IeMaTOJIOTIYHUX MTOKA3HUKIB Ypa)kKeHUX TBAPHH, TAKUX SIK €PUTPOILUTO-
neHist, jneifkonuTos, 6a3odinis, eo3uHO(iNisA, 3CyB HEUTPODIIBHOTO Aapa JIeHKoTpaMH BiIiBO. BioXiMiuHI NOKa3HHKHI
KpOBi KOTiB, iHBa30BaHUX 30yJHUKaMH OTOJEKTO3Y, BIIPI3HSIINCS 3HMKCHHIM KOHICHTpamil aJb0yMiHIB, ITiJBUINIEH-
HSIM — 3arajpHOro OinipyOiHy, XoJecTepuHy, a Takok rinepdepMmentemicro. 3a BHCOKOI iHTeHCHBHOCTI iHBa3zii O.
cynotis 6yno 10JaTKOBO BiAMIYEHO CIajl yMIiCTy 3arajbHOro Oijika B CHPOBATIII KPOBI AOCIIIHUX TBapHH, i 3pOCTaHHSI
— KpeaTHHiHy Ta CEYOBHHHU.

KurouoBi ciioBa: 0ToaekT03, KIiillli, KOTH, iIHTEHCHBHICTh iHBa3ii, KIIIHIYHI 03HAKH, F€MATOJIOTIUHI TIOKa3HUKH, MOPdo-
JIOTis1, 010XiMis.

Problem statement. Acaroses of carnivorous animals, including otodectosis, are invasive diseases
with high contagiousness and the possibility of unrestricted distribution [1-6].

The problem of acaroses of domestic animals is extremely relevant for modern veterinary medi-
cine, because cats are the beloved and inalienable companions of man in our time. These creatures
have both a material value (in the case of keeping thoroughbred purebred animals), and immeasurable
moral and spiritual significance for their owners.

Analysis of recent researches and publications. Causative agent of otodectosis is the mite
Otodectes cynotis (Hering, 1938), which is parasitizing at the skin of internal surface of auricle and at
external ear canal. The disease recorded in dogs, cats, foxes, raccoon dogs, mink, nutria and other car-
nivores. There are cases of human infestation [7, 8].

The local influence of otodectes mites on organs and tissues of auricles have studied enough for
now. But, there are just rare data about general influence of different systems and organs pathogens of
the cats’ body [9—12].

Purpose of the article: to determine the effect of Orodectes cynotis mates (with different intensity
of infestation) at clinical and hematological indices of cats with otodectosis.

Materials and methods of research. Experiment was made during 2016 year in Zhytomyr district
state hospital of veterinary medicine. For the experiment were selected mix-breaded cats (n=20) in age
6—12 months, with weight 3-3,5 kg, healthy (control group) and with otodectosis (2 research groups).
Skin scraping of the inner surface of auricles of experimental animals studied according to the vital
method of Priselkova. Intensity of infestation (II) of O. cynotis at cats of first research group was from
5,6 till 8,4 specimens of live ticks in the test smear (middle index in group was 7,1+0,32), of the sec-
ond one — from 15,9 till 19,6 (middle index — 18,9+0,81).

During clinical research of cats we made whole inspection of them followed by systematization of
results.

Animals’ blood samples we took in the morning before feeding from Vena cephalica antebrachii.
Number of erythrocytes and leukocytes we researched, using the counting chamber of Horyaev.

© Antipov A., Bakhur T., Feshchenko D., Poberezhets S., 2017.

96



Haykosuit BicHuk BerepuHapHoi Meantinaw, 1’2017

The leukogram was excreted by the manufacture of blood smears (they were fixed with Nikiforov's
liquid and dyed according to Romanovsky-Giemsa). In stabilized blood we also determined concentra-
tion of hemoglobin by hemoglobin-cyanide method.

Biochemical parameters of serum were determined using half-automatically analyzer «Rayto—
1904C» (China) closed type and photoelectrocolorimeter "KFK-2" (Russia) according to instructions
and using specialized reagents.

Results and discussion. Cats of the first experimental group with low intensity of O. cynotis in-
festation had pronounced itching and pain in the area of the ears, which were mechanically damaged
by scratching. Also we noted the appearance of exudation of the ear and dark brown plaque on internal
surface of ear, redness of the skin on the inner side. Sick cats were concerned, excitable.

It is important to note that in 85% of lesions were observed of only one ear.

Cats of the second experimental group with high intensity of O. cynotis infestation had similar but
more deeply pronounced symptoms. In this group recorded one-sided defeat in 35 % of cats and bilat-
eral —in 65 %.

The value of hematological parameters of cats with low itch mites’ intensity lesions differed sig-
nificantly from those of healthy animals. For sick cats were characterized leukocytosis, eosinophilia,
basophilia and shift of neutrophil nuclei to the left (table 1). The more severe of these pathological
changes were in the second group of animals with high O. cynotis’ pathogen destruction.

Table 1 — Morphological indices of cats, which are uninfected and infected by O. cynotis, M+m (n=20)

Infected by O. cynotis
Indices Uninfected First Second
experimental group experimental group
Erythrocytes, T/L 7,6+0,18 7,2+0,27 6,240,20%*%%* °°
Leucocytes, G/L 12,340,33 17,7+0,69*** 25,840,46%%** °°°
Basophils - 1,8+0,10 6,3+0,14 °*°
Eosinophils 2,040,16 10,6:£0,43*** 23,240,62%** °°°
. young - - 1,6+0,06
Z« Neutro-phils stab 3,1+0,15 6,7+0,21%%* 7,940,29%%* °©
g) segmented 67,1£3,26 55,741,84%** 36,0£2,18%** °°
% Lymphocytes 23,9+0,89 21,6+1,45 21,9+1,31
3 Monocytes 3,9+0,17 3,6+0,22 3,1+0,12%**

Note. **p<0,01, ***p<0,001 — compared with cats of not infected group;
°p<0,05, *°p<0,01, **°p<0,001 — compared with cats of first experimental group

Compared with cats of first experimental group, morphological blood indices of animals with
high level of intensity of invasion were characterized by significantly lower number of erythrocytes,
T/L (for 13,9 %, p<0,01), higher — of leucocytes, G/L (45,8 %, p<0,001), including (%) basophils,
(in 3,5 times, p<0,001), eosinophils (2,2 times, p<0,001), young (till 1,6+0,06 %) and stab neutro-
phils (17,9 %, p<0,01). Also it was lower number of monocytes, % (for 13,9 %, p<0,01) in the
blood of second group cats. Then, in this case, higher level of intensity of invasion means a greater
level of damage to the body.

Our results can be explained by progression of general inflammatory reaction in infected cats’
bodies. The sharp increase of eosinophils in the blood also is a sign of an allergic reaction because of
intoxication by O. cynotis metabolites.

Systemic effect of otodectes’ pathogens to the cats’ bodies was confirmed by results of biochemi-
cal blood test, table 2.

Changes of blood biochemical indices of infected cats were: lower concentration of albumins, higher —
of total bilirubin, cholesterin and giperfermentemiya. All of them were signs of hepatotoxic effect of mites’
metabolites. As result, there is sensitization and liver function violation in the animals’ bodies.

The simultaneous and relatively uniform increase in the concentration of creatinine and urea talks
about dysfunction of the urinary system due to influence of itch mites’ excreta.

Compared with cats of first experimental group, biochemical blood indices of animals with high
level of intensity of invasion were characterized by significantly lower concentration of hemoglobin,
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g/L (for 19,9 %, p<0,001), total protein, g/L (15,0 %, p<0,01) and albumins, g/L (23,5 %, p<0,001),
higher — of total bilirubin, mkmol/L (40,5 %, p<0,001), cholesterin, mmol/L (41,0 %, p<0,001), cre-
atinin, mkmol/L (46,7 %, p<0,001), urea, mmol/L (67,1 %, p<0,001), and also activity of ferments
(IU/L): ALT (in 2 times, p<0,001), AST (86,4 %, p<0,001) and AP (33,3 %, p<0,001).

Table 2 — Biochemical indices of cats, which are uninfected and infected by O. cynotis, M+m (n=20)

Infected by O. cynotis
Indices Uninfected First Second
experimental group experimental group
Hemoglobin, g/L 137,143,75 126,4+5,04 101,243,41 %% 00
Total protein, g/L 68,2+2,89 63,4+2 .31 53,941,79%** °°
Albumins, g/L 39,2+1,28 31,140,59%%* 23,840,53 %% 000
Total bilirubin, mkmol/L 5,6£0,23 7,4+0,60* 10,40,43 %% 000
Cholesterin, mmol/L 2,5+0,14 3,940,25%** 5,540,2] sk 000
Creatinin,mkmol/L 112,2+4,74 118,2+4,32 173,4£5,22 %% 00°
Urea, mmol/L 6,7+0,21 7,3£0,26 12,2+0,38%*** °°°
ALT, IU/L 24,5+1,29 46,441 24%%% 91,34, 28k 000
AST, IU/L 16,2+0,56 27,940,911 %** 52,041,76%%% 00°
AP, IU/L 91,6+4,42 144,445, 19%** 192,57, 20%%: 000

Note. *p<0,05, ***p<0,001 — compared with cats of not infected group;
°p<0,05, *°p<0,01, **°p<0,001 — compared with cats of first experimental group

So we can summarize, that changes in blood biochemical parameters were appropriately more
pronounced in animals with higher intensity of infestation, i.e. in the second group.

Conclusions. The growth of infestation’s intensity of otodectes mites is the reason of increase the
degree of destruction host’s organism. These processes are interrelated in direct proportion. It was il-
lustrated in changes of clinical and hematological indices of infected cats.
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Knnanyeckne u reMaToiornyeckue nMokasareju KOLIEK MPH 0TOAEKTO3e

A.A. Autunos, T.!. baxyp, 1.B. ®emenko, C.I1. [To6epesken

[IpuBeneHsl pe3ynbTaThl UCCIEIOBAHUMN 110 ONPENCICHUIO U3MEHEHUM KIMHUYECKUX U I€MaTOJIOrMUECKUX MoKa3aTenei
y KOIIIEK, B Pa3HOIl CTeNeHN MHBa3UPOBaHHbIX KienaMu Ofodectes cynotis. Y CTaHOBIIEHO, UTO y )KUBOTHBIX IIPU OTOIIKTO3E
HE TOJIBKO Pa3BHBACTCSI MECTHOE ITOPa’KCHHUE YIIHBIX PAKOBHH, HO TaKOKe MPOMCXOJUT CCHCHOMIN3ANUs U HapyIIeHne pado-
THI IICYCHH T10]1 BIUSHAEM MeTaOOJIUTOB Mapa3uTOB U IPOAYKTOB BOCHAJIEHH. B ciydae BHICOKOI HHTEHCHBHOCTH MHBAa3HU
B030OyanTeneit (18,9+0,81 3K3eMIIISIPOB KUBBIX KJIEHEH B HCCIEAYEMOM Ma3Kke) y KOLIEK YCTaHOBJICHBI aHEMHSI M ITATOJIOTUSI
MoYeK. YKa3aHHbIC W3MEHEHHsS OTPaXKalOTCs B JOCTOBEPHBIX M3MEHEHHSIX I'€MAaTOJOTHUYECKHX ITOKazaTeleil MopaKEHHBIX
KUBOTHBIX, TaKMX KaK 3PUTPOLUTOINCHUS, JECHKOLUTO3, 0a30(hunus, 303HHOGHINS, COBUT HEHTPOQUIBLHOTO sipa JeHKo-
rpaMMbl BI€BO. buoxumudeckue mokazaTenu KpOBH KOIIEK, HHBA3HPOBAHHBIX BO30OYAMTENSMHM OTOJEKTO3a, OTIHYAINCH
CHIDKEHHEM KOHIICHTPALMU anb0yMHHOB, MTOBBILICHHEM — 00IIero OWIMpyOnHa, XoJecTeprHa, a Takke runephepMeHTIMH-
eit. Ilpu BbIcOKOW MHTEHCHUBHOCTH MHBa3uK O. cynotis ObUIO AOTOJHUTEIFHO OTMEUYECHO CHaJl colepKaHus odmiero Oenka B
CBIBOPOTKE KPOBH UCTIBITYEMBIX )KUBOTHBIX, 1 BO3PACTaHUE — KPEATMHHHA U MOYEBUHBI.

KnrodeBble c10Ba: 0TOJEKTO3, KIICIH, KOIIKH, HHTEHCHBHOCTh MHBA3UH, KIMHIYECKUE IPU3HAKH, TeMATOJIOTHIECKHE
MOKa3aTesd, Mop(OoIoTHst, OMOXUMHUSL.

Clinical and hematological indices of cats with otodectasis

A. Antipov, T. Bakhur, D. Feshchenko, S. Poberezhets

This article presents the results of the researching of changing of clinical and haematological indices of cats, infested by
Otodectes cynotis with different intensity of infestation. It was found, that animals with otodectosis have not just local defeat of the
auricles, but also there is sensitization, liver function violation because of the influence of parasites metabolites and products of in-
flammation. In the case of high intensity of mites’ infestation (18,9+0,81 specimens of live ticks in the test smear) cats also have
anaemia and kidneys’ pathology. Specified changes are reflected in significant changes in hematological parameters of infected
animals, such as erythrocytopenia, leukocytosis, basophilia, eosinophilia, shift of the neutrophilic nucleus of the leukogram to the
left. Biochemical blood indices of cats, infected by agents of otodectosis, were distinguished by a decrease in albumin concentration,
an increase in total bilirubin, cholesterol, and also by hyperfermentemia. At a high intensity of O. cynotis invasion, the content of
total protein in the test animals’ serum was declined, and creatinine and urea — increased.

Keywords: otodectosis, mates, cats, intensity of infestation, clinical signs, hematological indices, morphology, biochemistry.
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KJITHIYHUM ITPOSIB BABE3103Y KOHEN

TIpoBeneni kniHiyHi, Mopdoorivyni Ta 6i0XiMiuHI ZOCITIHKEHHs KPOBi KOHEH 3a CIOHTaHHOTO 0abe3io3y, a TakokK J0c-
JIDKEHHS! cedi XBOpUX TBapuH. XapaKTepPHUMH O3HAKaMH 32 PO3BUTKY 0a0e3i03y y KOHe# €: TbMSHICTh [IEPCTHOTO MOKPHBY,
OJiTiCTh BUANMHUX CIU30BUX 00OJIOHOK, 3HIKSHHSI alleTUTY, TillepTepMisi, cripara, B OJajbLUIOMYy PO3BHBAEThCS amaTis, aHO-
pekcisi, 60JIOUICTh Y AUISHII MEYiHKH, IKTePUYHICTh KOH'IOHKTUBH, TaXiKapis, KOpPUYHEBO-YEPBOHHI KOJIp Cedi.

lomo GioxiMiYHHMX MOKA3HUKIB CHPOBAaTKM KpPOBI BHSIBJICHO MiJBHIICHHS aKTUBHOCTI OAHOTrO 3 iH(opmauiiiHo-
JiarHOCTHYHHUX eH3uMiB — ACAT, 110 CBIIYUTH NPO PO3BHTOK 3alaJIbHUX MPOLECIB i € HACIIAKOM IelaTuTy, KUl XapakTe-
pU3YEThCS MUTOJITUIHUM CHHAPOMOM. [IaToJoris HUPOK CYyImpOBOKYETHCS MOPYIICHHSM KPOBOOOITY 31 3HIDKCHHAM iX ]i-
JBTpALiiHOI, eKCKPETOPHOI Ta peabcopOuiitHol (HyHKIIH, 10 MPOSBIIETHCS TIIEPa30TEMIEIO Ta TIIePKPEaTHHEMIETO.

Kuro4oBi ciioBa: KoHi, IarHOCTHKA, IIEYiHKA, HUPKU, (epMEHTH, KpeaTHHIH, CECYOBHUHA, TeNaTuT, 6abe3io3.

MocranoBka npodaemu. KOHAPCTBO € OHIEI0 3 BAXKIMBUX Taly3el TBAPUHHUIITBA arpOIPOMHUC-
JIOBOTO KOMILIEKCY YKpainu. Moro ycmimuuii po3BUTOK HEMOKIHBHI 0e3 BETEPHHAPHOTO 3abesrie-
yeHHs raiysi [1]. HaiTe 3a HaneXHOro JOTIsIay 3a TBApMHAMH Ta MOCTIHHOT IpOQiTaKTHYHOI poOOTH
B YKpaiHi peecTpyIoTh Take HeOe3euHe 3aXBOPIOBaHHS KOHEH sk 0abe3io3 [2]. Lle — obmiraTHO TpaH-
cMicHBHA XBOp00a, OCKIIBKH Iepenaya 30y IHUKIB BiAOYBAEThCS TUILKH Yepe3 CreluidHuX MepeHo-
CHUKIB — iIKCOTOBUX KmimiB (puc. 1) [2-3].

a o 8

Puc. 1. Poau kaimiB poaunn Ixodidae: a) Dermacentor, 6) Haemaphysalis,; ) Rhipicephalus.

AHaJi3 ocTaHHIX JocailKeHb 1 myOaikaniii. Paninre 1mro iHBa3i10 HA3UBAIA «MPAGHEBA» XBOPO-
0a, OCKIUJIBKM MK 3aXBOPIOBAHOCTI MIPUIAAa€ HAa TpaBeHb—UepBeHb. Hamami akTHBHICTD KB 3HIKY-
€TbCS, 1 IPYruil MK MpUNagae Ha KiHElb KOBTHS—IOYATOK JINCTONANA. 3a 3HIKCHHS TEeMIIepaTypu
Hkde 5 °C KT 3apuBaloThCS B JIUCTS, BIIAJIAIOTH Y 3AIliICHIHHSA 1 B TAKOMY CTaHI IMePE3UMOBYIOTb.
AJie BITOMI BHITaJIKHM 3aXBOPIOBaHHs KOHEH Ha 0a0e3103 1 B3UMKY Y pa3i pO3MIIIEHHS 1X B TEIIUX KO-
HiomHAx [4]. Kiimii 3gatHi g0 Mirpaii, y pe3yJbTaTi 4oro BOHM IOCTYIOBO 3aCEIsIOTh HOBI TEPHUTO-
pii, GopMyrour HOBi BOTHHINA 3aXBOproBaHb [S]. HeoOXigHO BiAMITHTH, IO I YWICHUCTOHOII € mepe-
HOCHUKAaMHM PsiIy HeOE3NMEeUHMX IS JIFOAMHU Ta TBApHH XBOPOO (KIIIIOBUH eHie(aliT, reMOoparidyHy
JMXOMaHKY, TYJIAPEMil0, MipomiazMo3 cobak Ta MapCcelbChbKy TapsiuKy TOIo). IKcomoBi Kimimi ayxe
CTIHKI A0 HECTIPHUATIMBUX (PAKTOPIB 30BHIMIHBOTO cepeloBUIla. BoHM 31aTHI Iepe3nMOBYBaTH, Mepe-
HOCHUTH 3aTOIUICHHS MICI(b MPOXKUBAHHS MPOoTaroM 12 ni6. CaMKM B TOJIOJHOMY CTaHI MOXKYTh JKUTH
0 7 pOKiB, BOHU AyXe IUIOAI0Yi, BiAKiIamaroTh 10 5000 senb. BaxkinBow OCOONHMBICTIO € 3MaTHICTh
nepeaBatd 30yIHMKA MipOIUIa3MO3Yy HACTYIIHUM MOKONIHHSAM KJiIa TpaHCOBapialbHO, BHACIIIOK
LIBOTO JUISHKHA MICIIEBOCTI, HacCeJIeH] 1HBa30BaHUMH KIIILAMH, 3aJUIIAI0THCA HeOe3IIeUHMMH Ha JecCs-
THJITTS 1 ABJISIFOTH COOOI0 BOTHUINA XBOPOOH [2—4].

© Jliromina LI, Cososiiosa JL.M., 2017.
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Tomy 6abe3io3 3aBIae iCTOTHOI IMIKOAM KOHSPCTBY, 3HIDKYIOUHM iX MPOAYKTHBHICTH 1 Mpares3naT-
HICTh Ha TPHUBAJMH TEPMiH, IPU3BOIUTH JI0 3aruOelli XBopux TBapuH. Crianaxu 0a0e3i03y mepenIko-
JDKAIOTh TIOBHOILIIHHOMY TPOBEIICHHIO 3JIyYHOI KOMIIAHIi: 3HIKYIOTh BIZICOTOK 32)KepeOJICHOCTI y KO-
OMIT Ta 3yMOBITIOIOTH a00OpTH y MaToK [1,5].

OpHi€l0 13 3arallbHAX XapakTepPHUX KITHIYHUX 03HAK 0abe3io3y € reMoiTHYHa aHeMmis [6], 3yMoB-
JIeHa aKTHBHUM PYHHYBaHHIM ypakeHHX 0abe3isiMu epuTpouTis (puc. 2) [2].

= —

a) 6)

Puc. 2. Ma3ku kpoBi kons1, ¢papéosani 3a Pomanoscnskoro-I'im3a:
a) Babesia caballi; 6) Babesia egui.

Bona npu3BouTE 10 PO3BUTKY YCKJIAQIHEHb, B OCHOBI SKHX € CKYITYEeHHS (cexéecmpayis) iHBa30-
BaHUX €PUTPOLIMTIB B CyJMHAX BHYTPIIIHIX OpraHiB — MEUiHI, HUPKaX, KULIIEYHUKY, TOJIOBHOMY MO3-
Ky Ta iHmmx opraHax [7]. [TopymeHHsT MiKpOUMPKYIIALIT B TKAHMHAX Ta OpraHax MPU3BOJHTH JIO iX
TINOKCIT Ta aHAEpOOHOTO TIIKOII3y 3 HAKOIMYEHHIM MOJIOYHOI KUCIOTH. XapaKTepHUMU HACIiIKaMU
IPH IIbOMY € PO3BUTOK T'OCTPOI CEpLIEeBO-CYIMHHOI HEAOCTATHOCTI, HAOPSAKY JIereHb, MaToJIOTii MediH-
K{ Ta HUPOK, YPa)KCHHs IIEHTPaJIbHOI HEPBOBOI CUCTEMHU TowIO. TOOTO, MATONOTIsl OJJHOTO YH 1HIIOTO
oprana abo CHCTEMH OPTaHiB CyIPOBOJIKYEThCS 3MiHaMu iHIUX [8—11].

Merta nociiaKeHHs — BUBYUTH 3MIHH KIIIHIYHOTO CTaHy Ta TEMATOJIOTIYHUX MTOKA3HUKIB Y KOHEH,
XBOpHX Ha 06abe3103.

Marepiax i MeToguka mocaimkenHsa. J[ns nocnimkeHnas O0yno chopmoBano mociiaay (10 TBa-
PHH) 1 KOHTPOJBHY (5 TBapWH) rpynH. Yci TBApUHHA Maiu cuMnTomMu 0abe3ioly. Bonu yrpumysanmcs
y npuBaTHOMY cekTopi IlonmoHcbkoro pariony XMenpHUIBKOT 00sacTi, BikoM Bif 2 1o 7 pokis. [lepe-
BaxkHa OutbmricTh (7 3 10 — 70,0 %) xoHeii Oy 3a CTaTTIO camili. 3a pe3yyibraTaMu 300py aHAMHE3Y
OyJIO BCTAHOBJICHO, 1110 BCi XBOPI TBapWHU 3a3HABAIM HAMajy 1KCOJOBUX KJIIIIIB HAa TACOBHINAX Ta B
NPUMIIIEHHSX, € IX YTPUMYBaIu.

JlocmipkeHHs. KITIHIYHOTO CTaHy TBapHH MPOBOMJIM IIUIIXOM OIJIsAy Ta nanbmaiii. J{ns madopa-
TOPHOI JiarHOCTHKHM 0a0e3i03y Opanu mepury KpalidHy KpoBi 3 KiHYMKa Byxa KOHS Ha MpeIMETHE
CKelnblle, poouin Ma3ok. Masku ¢ikcyBanu pinuaoro Hikipopora (etwinosuii crimpt-edip) ta dhapOy-
BaJIM a3yp-e03uHOM 3a PomanoBcbkoro-I'iM3a. BusiBinenus B epurponurax 3a0apBieHIX B CHHIN KOJIp
napasuTiB OyJIO MiICTaBOIO IJIsl BCTAHOBJICHHS JiarHO3Y.

[Micns kiIiHIYHOTO 00CTEXKEHHS TBAPHH MPOBOAMIN JTabOpaTOpHE JAOCIHIPKEHHS KPOBI MI0/I0 TeMa-
TOJIOTIYHUX MOKa3HUKIB. KiNbKICTh EpUTPONUTIB Y KPOBI BU3HAYAIN IPOOIPKOBUM METOJIOM, Y KaMepi
3 citkoro ['opsieBa, BMiCT reMOTIO0iHY — TeMOTI00IHITIaHi IHUM METOIOM.

VY cupoBarili KpoBi BU3HAYAIM BMICT alIbOYMIiHIB, IIIOKO3H, KPEATUHIHY, CCUOBUHH, aKTUBHICTh
AcAT, nyxHoi ¢docdarazu. s 1poro 0yB BHKOPUCTaHUI 0i0XIMIYHUI YHIBEpCANBHUI aHANI3aTop
RAYTO 1904C xniniko-miarHocTH4HOi Jabopartopii ¢akynabreTy BeTtepuHapHoi Mmeauuuan JKHAEY
Ta fiarHoctuyHi Habopu. OTpuMaHi pe3yabTaTH OyiM ONMpalbOBaHi CTATHCTUYHUMU METOIAMH.
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OcHoBHI pe3yJibTaTH A0CJTimKeHHs. [IpoaHani3yBaBIIi CE30HHY JMHAMIKy 0abe3i03HOI iHBa3il
OyJi0 BiAMiueHO, 110 HaYacTiIIe 3aXBOPIOBAHHS KOHEW peecTpyBaiu y TpaBHi (29,3 %) B mepiox ma-
COBOTO MOIMIMPEHHS 1KCOMOBUX KIIIIIB, pifie B mepmriii gexaai gepsHs (8,5 %). HactymHa xBuins 3a-
XBOPIOBAaHHSI KOHEH Ha 0abe3io3 Oyna 3apeectpoBana B xoBTHI (3,1 %) Ta mucromami (1,2 %). Haii-
OUTBII ONTHUMAJBHOIO JUIA 3apayKeHHs1 KOHEH B ymMoBax [lonoHchKoro paiioHy € TeMmmepaTypa HaBKO-
JTUIHBOTO cepepoBuina Big 12—13 go 21 °C (3a maHuMH YKPriApOMETLEHTPY), 3a AKOI KTl Haii-
O1IBII aKTHBHI.

Jani crioctepexeHb CBiT4aTh MPO NMOBHE MPUITUHEHHS BUSBJICHHSA 3aXBOPIOBAHHS JIUIIE Y 3UMOBI
MICSIIi 3a TeMIIEpaTypH HABKOJIHUIIHBOTO cepenoBuina omam3pko 0 °C.

BcTanoBneHo, 1m0 MK 3aXBOPIOBAaHOCTI KOHeH Ha 0abe3io3 mpumamgaB Ha 2013 p., mopiBHAHO 3
2014 ta 2015 pp. Tak, y 2013 p. 3 1150 obcrexenux y IlomoHchKOMY paiioHi KOHEH OyII0 3apeecTpo-
BaHO 21,5 % xBOpUX Ha 06a0€3i03.

TumoBi KIiHIYHI CHMITOMHU 3aXBOPIOBAaHHA Y KOHEH BKa3zyBaiu Ha 6abe3io3. Tak, mig vac orismy
Oyio BcTaHOBIIEHO, 110 B ycix 100 % TBapuH mkipa Oyna cyxa, Oiiza, a BOIOCSHUN MOKPHUB ThMSHUH.
VY XBOpHX KOHEH BHSBIISUTH JIMXOMaHKY HMOCTIHHOTO THITy ynpoAoBx 3—4 ni0, TaxikapAito, TaxilmHoe,
3HW)KEHHS alleTUTY, CIIpary, B MOAaJIbLIIOMY PO3BUBAIACS allaTisl Ta aHOPEKCisl.

I3 mporpecyBaHHsAM XBOpoOM y KOHEH criocTepirainu dacte, 6omrodue ceuoBuauieHHs. Ceda Oyma
BiJI )KOBTOTO JI0 YEPBOHOTO KOJIKOPY, a Ha 3-4-i1 cHs XBOpoOH ceva HabyBajga KOPUIHEBO-YEPBOHOTO
3a0apBIICHHS.

Brigicts cnm3oBuX 000JOHOK (KOH IOHKTHBH, POTOBOI MopoxHUHK) Oyna BusiBiena B 100 % xo-
HEH, 0 BKa3ye Ha MOPYIICHHS B CHCTEMI KPOBOOOITY Ta PO3BUTOK aHeMIi, pifire Ha 3—4 neHb PO3BU-
TKy XBopoOu y 40 % TBapuH cIu30Bi HaOyBaJl dKOBTOT'O KOJILOPY.

[IpoBeneHi HaMu TOCTIIKEHHS CBiAYaTh PO Te, IO AOPOCIi KOHI XBOPilOTh Ha 0abe3i03 y TSKKil
dbopwmi, o y pa3i HeCBOEUACHOT Tepallii MOJKe MPU3BECTH 110 3aru0erIi TBAPHH.

VY KpoBi CIIOHTaHHO 1HBAa30BaHMX TBAPHH BiAMiUaNM pi3Ke 3HMKEHHS KUTBKOCTI €PUTPOLHMTIB 10
4,1+0,7 T/n (p<0,01). Ha MOMEHT MOSIBM KPOB’SHOI CE€Ul CIOCTEPIranocs pi3ke 3HWKCHHS KLIBKOCTI
eputpounTiB. Ha mouatky XxBopoOu B epuTpoLMTaX Mapa3uTiB Maio (10 OIHOMY B epUTpouuTi). Haii-
OlmpIna KinbKicTh 0abe3iil y mepudepuuHiil KpoBi croctepiranacs Ha 2-i a0o 3-il IeHb Micisl BUSB-
neHHs. 3ycrpivanucs 1-3 30ymHMKU B TOJIi 30py MiKpockoma, iHomi 10 15 dopm. Yacto BimMmivamm
HasBHICTH 2 30yaHUKIB B 1-My eputpouuti. Hepinko B mia3mi KpoBi OyJin NpUCYTHI BiIbHI Tapa3uTH,
SK1 IOWHO BUHMIIIH 13 3pyHHOBAHOTO €PUTPOLIUTA.

YpakeHi epUTPOIUTH YacTo Oy OLIBIIOrO PO3MIpy, HiXK HEypaXKeHi, Ta HaOyBalld HEIPaBUIbHOT
dhopmu. 3a rocTporo mepebiry crocTepiraau aHi30IUTO3, MORKIIOIUTO3, MO CBIAYUTEL TIPO (HYHKITIO-
HaJIbHY HEJIOCTaTHICTh KPOBOTBOPHUX OPTaHIB 3a PI3HUX aHEMill, 1 € HaCTiAKOM XBOPOOH.

I'emorio0iH € HaWKpamuM TeMaTOJIOTIYHUM MapKepoM PO3BUTKY 0abe3iody y KoHel. I3 moci-
JDKEHHX TPo0 KpoBi, BimiOpaHuX Bix xBopux KoHeH, y 80 % BiH OyB 3HMKEHMI (CepeiHId MOKa3HUK
75,9£9,7 v/n (p<0,05), y 25 % xoneit — kpurnanaunii (60,6%8,5 /1), 1O CBIYUTH PO PO3BUTOK aHEMII.

OxpiM 3MiH, III0 CIIOCTEPIraarcs B CHCTEMI FeMOLIMTOIIOE3Y, HaMU OyJI0 JOCIIKEHO (YHKIIIOHA-
JHHUN CTaH MEYiHKK Ta HUPOK, 30KpeMa BUBUCHHS OUIKOBOTO, BYTJICBOJHOTO OOMIHY Ta (epMEHTO/Ii-
arHOCTHKY.

Y XBOpHX TBapHH J[1aTHOCTYBAJIN THIIOBI CHUMIITTOMH YPa)KCHHS MECUIHKH: KOBTIHHUYHICTh CKIIEPH 1
BHJUMUX CJIIM30BUX 000JIOHOK BHUSBIISLIHN Y 40 % BHIaKiB, O0NFOUICTh Y AUIAHIN niedinku —y 100 %.

O3Hakol0 MopyuieHHs1 01TKOBOro oOMiHy Oyllo 3HFMKEHHS KUJIBKOCTI anbOyMiHIB Ha MOYaTKy 3a-
xBoproBaHHs 110 32,1+1,31 %, 3 momambIiM pO3BUTKOM XBOPOOH, KOJIM MTOKA3HUK Aocsr 29,9+1,47 %
(3a gizionoriyHNX KoMuBaHb 3545 %) [6].

KonueHnTpartist roko3u B cUpoBaTLi KpoBi KOHEW 3HIDKyBajaca A0 2,3+0,08 mmonb/n, mo Ha
50 % menmIe, mOpiBHIHO 31 3m0poBUME TBapuHaMu (p<0,001), e cBiqUUTH PO PO3BUTOK TIMOTJIiKeE-
Mii Ta 3HIKEHHS eHEPreTHHHOTO MOTEHI[iaTy KIiTHH opraHisMy. MIMOBipHO, 1ie SBHUIIE 3yMOBICHE IO~
CHJICHHMH BUTpAaTaMH Ha MiATPUMAaHHS €HEPreTHYHHUX MOTPeO BIACHOTO OpraHi3My. 3 iHIIOTO OOKY,
Bi10YBalOThCS Po3aan GyHKIIOHAIBHOI AisTIbHOCTI OPraHiB TPaBJICHHS, MEYIHKH 1 HUPOK.

[Tix gac ananizy 0i0OXiMIYHUX ITOKAa3HUKIB CHPOBATKHA KPOBI KOHEH, iHBa30BaHUX 30ymHUKaMHU Oa-
0e3103y, HAMU BCTaHOBJICHO, 1110 aKTUBHICTH acmapraTaMiHoTpaHcdepasu Oylia JOCUTh BHCOKOIO MPO-
TH aHAJIOTIYHUX MOKAa3HMKIB TBAPHH KOHTPOJIBLHOI IpynH i craHoBuna 291,3+10,5 Oxn/n, (p<0,05). Pi-
BeHb akTuBHOCTI AcAT y 10 (100 %) xBopux TBapuH OyB IiIBUIICHUM 3 TIEPIIUX THIB MPOSIBY XBO-
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poOHu, IO CBIAYMTH PO MOIIKOKCHHS I'enaTouuTiB. ['inepdepMeHTeMis HacTae MIBUALIC, HIXK 3MiHA
iHIIMX 010XIMIYHMX MOKa3HUKIB, TOMY 3a TOCTPHX 3allaJibHUX MPOLECIB y MEYiHIi aKTUBHICTH (epme-
HTIB IIBHUIKO 3pPOCTaE, a 3a IePexXoay B XPOHIYHY CTaJif0 BOHA JICUIO 3MCHIIYETHCS, ajie HEe TTOBEPTa-
€TbCS 10 (i310IOrIYHMX MeK. ToMy HaOLIbII MOKA30BOIO 32 XBOPOO MEYIHKU € 3pOCTaHHS aKTHBHOC-
Ti AcAT.

3a PO3BUTKY XOJecTa3y, 3aKyIMOpPKU Ta ypakeHHS KOBYHUX MPOTOKIB y CHPOBATLI KPOBi TBApHH
3poctae akTuBHICTh JID. Ile CBiAYNATH PO MATONOTIIO MO3AMEYIHKOBUX SKCTParemaTHIHNX KOBIHIX
MpoTOKiB. OTKe, SKIIO PO3BUBAETHCS JKOBTAHUII, TO 3rafiaHi pepMEHTH € OLIbIl 1HPOPMATUBHUMU
IIOA0 MAaTOJOriYHOTrO MPOLEeCy, HiXK KOH'IOroBaHWH OinmipyOiH, OCKIJIbBKM BKa3yIOTh Ha JIOKaJIi3alilo
YpaXKeHHSI.

Tomy y i mepiofu 3pocTaia eliMiHalliA y KpoB J1ykHOI docharaszu (216,0+5,2 On/n), uepes 1o ii
noka3Huk OyB Biporigno (p<0,05) BUIINM, MOPIBHSHO 3 KOHTPOJIBLHUMHU TBApUHAMH, 110 03HAYAIIO PO-
3BUTOK Y XBOPHX KOHEH BHYTPIIIHHONIEUiHKOBOT'O XOJIECTa3y.

3MiHa CKIamy KpoBi 3a 6a0e3i03y KOHEH 3HAYHO BIDIMBAJIA Ha MOPYIICHHS JisIIBHOCTI HUPOK. [H-
TOKCHKallisl, MOPYIIEHHS KPOBOOOIry 3a rocTporo nepediry 6abe3iozy y KOHEH MpU3BOAWIN 10 3MEH-
LICHHS 1X QiIbTpaniifHoi, eKCKPEeTOPHOI Ta peabcopOuiitHOT PYHKIIH.

Tak, Ha BTATYBaHHSI HUPOK y MATOJOTIYHUH Tpoliec 3a 6abe3i103y KOHEH BKa3yBajau OOJOUICTh Ili-
nsHKA HUPOK ¥ 5 (50 %) XxBopux, ceya KOHEW Oyia KOpUIHEBO-UYEPBOHA, 110 CBIAYUTH MPO IiBUIICH-
HSI IPOHUKHOCTI CTIHKH KamiJsipiB KIIyOOUKiB Ta PO3BUTOK IeMaTypii.

Y iHBa30BaHMX TBAPHH, MOPIBHIHO 3 KOHTPOJILHOIO TPYIIOI0, BU3HAYMIIA BICOKHI PiBEHb KPEATHHIHY
B cuposarii kpoBi — 390,5+36,3 mxmons/n (p<0,001), mpu komuBanHsIx 250,2—665,2 MkMoib/1. Bmict
CCUOBMHHM MaB TAKOX CTATUCTUYHO BHIIN 3HaYCHHS — 12,1+2,9 MMois/i mpoTtr KoHTpodtro (p<0,05).

[opymenns ¢pyHkuii KiTyO0UKiB HIPOK Y BCiX XBOPHX KOHEW CYNPOBOIKYBAJIOCA TilepKpeaThHi-
HEMI€I0 Ta Tinepa3oTeMicro i 0yJI0 0THOYACHO 3 MPOSIBAMH O3HAK TE€MOJIITHIHOI aHEMI].

BucHoBku. 1. BHacniok BUHUKHEHHSI 3alajbHUX MPOIECIB B OpraHi3Mi KOHEH 3a MPOHUKHEHHS Y
KpoB 6abe3iif, po3BUBaIOTHCA (PYHKIIIOHAIBHI 1 CTPYKTYPHI 3MiHH B IXHBOMY OpraHi3Mi.

2. TumoBuMH KITIHIYHAMH O3HAKaMH 3a 0a0e3103y KOHEH €: TBMSIHICTh IIEPCTHOTO IMOKPHUBY, OJIi-
TCTh BUAMNMUX CIM30BHX OOOJIOHOK, 3HMKCHHS alleTUTY, TIIepTepMis, Cripara, B MOaIbIIOMY — ara-
Tisl, aHOPEKCis, OOIIOUICTh B AUISHII MEYiHKOBOTO TOJIsI, iIKTEPUYHICTh KOH'FOHKTUBY, TaXiKapis, Mosi-
Ba KOPUYHEBO-UYEPBOHOTO KOJIEOPY CEHi.

3. OTrpumMaHi pe3yibTaTd Jajid MOXKJIUBICTH IIpOaHaIi3yBaTH AMHAMIKY OlOXIMIYHHMX IMOKA3HHUKIB
CHpOBATKU KPOBi. BUsBICHO MiABHIIEHHS aKTHBHOCTI OJHOTO 3 iH(GOpMauiiHO-IiarHOCTUYHUX (ep-
MeHTiB — AcAT, 110 IpU3BOOUTH 10 TEMAaTUTY, SIKUM XapaKTepU3y€eTbCS LUTONITUIHUM CHHAPOMOM.
[TaTosoriss HUPOK CYNMPOBOIKYETHCS HOPYIICHHIM KPOBOOOITY 31 3HMKEHHAM X (DiIbTpaliiHoOl, eKC-
KPETOPHOI Ta peadcopOITiiiHO1 GYHKITIH, 10 TIPOSBISIETLCS TINEPKPEATHHEMIEIO 1 TiITepa3oTEMIERO.
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KianHuuyeckoe nposijieHne 6ade31o03a Jjomaaei

WL.II. JIuromuna, JI.H. CoJioBbéBa

[IpoBeneHbl KIMHUYECKUE, MOP(OIOTHYECKHE H OMOXMMUYECKUE HUCCIICIOBAHNS KPOBH JIOMIANEH NP CIIOHTaHHOM 0a-
0e3mo3e, a TaKkKe UCCIIeIOBaHIEe MOYH OOJBHBIX )KUBOTHBIX. XapaKTePHBIMH IIPH3HAKAMHU ITPH Pa3BUTHH 0abe3no3a y Jioma-
JIeil eCTh: NIEPCTHBIN MOKPOB O3 Oliecka, OJIeTHOCTh BUAUMBIX CIIM3UCTHIX 000JI0YEK, CHU)KECHHE ANIeTHTa, THIICPTCPMHUS,
KaK/a, B JalbHEHIIeM pa3BUBACTCs allaTHsl, aHOPEKCHUs, OOJIC3HEHHOCTh B O0JIACTU TEYEHH, NKTEPHYHOCTh KOHBIOHKTHBBL,
TaXUKapus, KOPUUHEBO-KPACHBIN LIBET MOYH.

OTHOCHUTENIbHO OHOXHMHUUYECKUX MOKa3aTesiel CBIBOPOTKH KPOBH BBISIBIICHO MOBBIIICHUE aKTUBHOCTH OJHOTO U3 UHDOP-
MAalHOHHO-IHarHOCTHYECKHX JH3UMOB — ACAT, 4TO CBUAETENBCTBYEeT 00 pa3sBUTHH BOCIAIHTEIBHBIX MPOLECCOB U €CTh
CJIC/ICTBUEM TelaTUTa, KOTOPBIH XapaKTepU3yeTcs IUTONUTHYECKUM CHHAPOMOM. [1aToorus movyek compoBOKAACTCS Hapy-
[ICHUEM KPOBOOOPAIICHUS CO CHIDKCHHEM MX (HIBTPALMOHHON, IKCKPETOPHOU U peabCopOIMOHHON (YHKIHMA, YTO MPOSB-
JISIETCS TUTIEPA30TEMHUCH U TUIIEPKPEATHHEMHUCH.

KiwueBsble cjioBa: J101a11, THATHOCTUKA, ICUYCHb, TIOYKH, ()ePMEHTHI, KpEaTHHUH, MOYECBHHA, TCIIATHT, 0a0e3H03.

Clinical manifestation of babesiosis of horses

I. Ligomina, L. Soloviova

Babesiosis is an obligate vector-borne disease because transmission of pathogens occurs through specific carriers — ixode ticks.

The disease causes significant damage to the horse breeding, reducing performance of horses for the long term, leads to
death of infected animals. For babesiosis the percentage of pregnancy in mares reduces and abortions in mares occur.

Therefore, the aim of the study was to investigate changes in the clinical condition and hematological parameters in
horses patients with babesiosis.

For the study was formed research (10 animals) and control (5 animals) groups of patients with babesiosis in horses.
They were held in the private sector Polonsky district, Khmelnitsky region and were between the ages of 2 to 7 years.

For laboratory diagnosis of babesiosis the first drop of blood from the tip of the ear of a horse was taken to a glass slide
and were done swabs. They were fixed by liquid Nikiforova (alcohol, ether) and stained with azure-eosin according to Ro-
manovsky-Gimza. In erythrocytes blue babezies were shown.

After the clinical examination a laboratory study of the blood was carried out.

The number of erythrocytes in the blood was determined with test tube method in a chamber with a grid Goryaeva, con-
test of hemoglobin — with hemiglobincyanide method.

In the blood serum was determined the content of albumin, glucose, creatinine, urea, the activity of ASAT, alkaline
phosphatase. This was done using a universal biochemical analyzer RAYTO 1904C of clinical diagnostic laboratory of the
faculty of veterinary medicine, INEU and diagnostic kits. The obtained results were processed by statistical methods.

After analyzing the seasonal dynamics of infestation babasse it was noted that most often disease of horses recorded in
may (29,3 %) in the period of mass attacks of ticks, more rarely in the first decade of June (of 8.5 %). The next wave of dis-
eases of horses for babesiosis was registered in October (3.1 %) and in November (1.2 per cent).

So, among 1150 surveyed in the Polonsky district horses were registered 21.5 % of patients with babesiosis.

During the inspection it was found that in all animals the skin was dry, pale and hair dull. Patients horses showed fever
for 3-4 days, tachycardia, tachypnea, loss of appetite, thirst, later developed apathy and anorexia. Mucous membranes were
pale, and at 40% of animals acquired carichero color.
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With the progression of the disease in horses was observed by frequent, painful urination. The urine was yellow to red,
and on the 3-4th day of illness turned brown-red color.

The greatest number of Babesia in the peripheral blood was observed on the 2nd or 3rd day after the discovery. In the blood of
infested animals spontaneously was reported a sharp decline in the number of red blood cells to 4.1+0.7 T/l (p<0,01).

Of the studied blood samples taken from sick horses, 80% had low hemoglobin content (75,9 + 9,7 g /1 (p <0.05)), of
25% of the horses it was critical (60.6 = 8 5 g /1), indicating the development of anemia.

Signs of protein metabolism were reducing the amount of albumin to 29,9 + 1,47% (at physiological fluctuations of 35-45%).

The concentration of glucose was reduced to 2,3 + 0,08 mmol / I, which is 50% less compared to healthy animals
(p <0.001), it shows the development of hypoglycemia and reduce the energy potential of cells.

Aspartate aminotransferase activity was increased against the control group and was 291,3 + 10,5 U/ L (p <0.05), indi-
cating damage to hepatocytes.

During these periods increased elimination in blood alkaline phosphatase (216,0 + 5,2 U / L), because of what its figure
was significantly (p <0.05) higher compared with control animals, which means development of intrahepatic cholestasis in
patients horses. This indicates pathology in extrahepatic bile ducts.

In renal involvement in the disease process for babesiosis horses indicated pain in the lumbar region in 5 (50%) patients,
the urine of horses was brownish-red, indicating increased permeability of glomerular capillary walls and development of
hematuria. Intoxication, poor circulation flow for acute babesiosis in horses led to the reduction of leakage, and reabsorption
excretory functions of the kidneys. Therefore infested animals compared with the control group, identified the high level of
creatinine in serum — 390,5 + 36,3 mmol / 1 (p <0.001), with fluctuations 250,2-665,2 mmol / 1. Urea had statistically higher
values - 12,1 + 2,9 mmol / L vs. control (p <0.05).

Thus, typical clinical signs for horses are babesiosis, wool dull, pale visible mucous membranes, loss of appetite, hyper-
thermia, thirst, further — apathy, anorexia, pain in the liver, icterus conjunctiva, tachycardia, appearance of brown-red urine.

Found increased activity of one of the information and diagnostic enzymes — AST, alkaline phosphatase activity increase
and decrease of glucose. Kidney disease is accompanied with poor circulation with decrease of filtration, excretory and reab-
sorbic functions, which is shown by hiperkreatynemiya and hiperazotemiya.

Key words: horses, diagnosis, liver, kidneys, enzymes, creatinine, urea, hepatitis, babesiosis.

Haoitiwna 03.05.2017 p.

YK 619:616.995.132:636.2

MMHMHNY A.B., accucTeHT

YO «Bumebckas opoena «3nax [louemay
20CY0apCmeeHHas akademus GemepuHapHotl MeOuyUuHbl»
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benoyeprosckuii HayuonanbHblll azpapubili yHUGepcumem

BJUSIHUE 330®AIOCTOMO3HOMN WHBA3ZUHA
HA MOP®OJIOI'MYECKHUE U BUOXUMHNYECKHE
ITIOKA3ATEJIX KPOBU KPYIIHOI'O POI'ATOI'O CKOTA

IMpencraBiieHbl pe3ybTAThl UCCICIOBAHUI MOP(POIOTHIECKUX U OHOXUMHYECKUX [TOKA3aTeNel KPOBU TEJSAT TPEXMECS-
YHOTO BO3pAacTa MPH JKCIICPHMEHTAIBHOM 3apaXeHHU BO30yauTesiMu 330(haroctoM B 103¢ 500 TMYMHOK HA KUBOTHOE.
D30(aroctoMo3 — Ype3BLIYARHO PACHPOCTPAHCHHOE 3a00JICBaHKE KPYITHOTO POTATOro CKOTa, MOPAXKAIOIIEE HKEITyJOUHO-
KHUIICYHbBIA TPAKT XMBOTHBIX. [lapasurupoBanue 330()aroctoM B OpraHM3Me MOJOIHSIKA KPYIHOTO POraToro CKOTAa TaKKe
BBI3BIBACT KOMIUICKCHBIC HAPYIICHUs (QYHKIMM CHCTEM W OpraHoB. DTO ObUIO MOATBEPIKACHO THHAMHKON U3MEHEHHH MOp-
(boornueckix 1 GHOXUMUYECKIX MMOKA3aTeNeil KPOBU ONBITHBIX )XKHBOTHBIX. HaMu GbIIIO 0OHAPYKEHO CHUKCHHE KOJHMYECT-
Ba SPUTPOLIUTOB M FeMOIIOOHHA, MOBBIIICHHE KOJIMYECTBA JICHKOIIUTOB, B TOM YHCIIE 303MHO(UIOB. Takie U3MCHEHHUS yKa-
3bIBAIOT HA Pa3BUTHE TCHEPATU3UPOBAHHOTO OCTPOrO BOCIAIMTENIHHOTO MPOLECCa, CCHCHOMITH3ALMIO OPraHM3Ma, HapyILICHHE
reMorod3a ¥ yCBaMBAeMOCTH MUTATEIbHBIX BEHIECTB KOpMa. D)30()aroCTOMO3HAS WHBA3USI TAKXKE MPUBOIUT K HAPYIICHUSIM
(GYHKUHI [TeYeHu, COMPOBOKIAIONIMECS TOBBIIICHAEM YPOBHS ()ePMEHTOB B KPOBH U HAPYIIEHHUSIM CO CTOPOHBI DHEPreTHIe-
CKOro ooMeHa.

KuaroueBsbie ci1oBa: 330(haroctoMo3, HHBa3usl, KPYIHbINA POraThlii CKOT, TEMATOJIOTHsI, OMOXUMHs, 0OMEH BEIECTB.

IMocTtanoBka nmpodaembl. Cpeay TeIbMUHTOB KPYIIHOTO pOraToro CKoTa IMepBOe MECTO IO pac-
npoctpanennio B PecnyOnmkn benapyck 3aHMMAroT CTPOHTHIIATHI JKEITyIOYHO-KUIICYHOTO TPAKTa.
[opaskeHue XUBOTHBIX NapasuTaMu 3Tod rpynmsl goxonuT no 100 %. U3 mogotpsna Strongylata B
MUILEBAPUTETFHOM TPAKTE Y KPYMHOTO POraToro CKOTa BBISBICHBI Mapa3UThl, OTHOCSIINECS K YEThI-
pé™m cemeiictBaM (Strongylidae, Ancylostomatidae, Trichonematidae, Trichostrongylidae). 13 pomoBo-
rO COCTaBa BBIBJICHHBIX CTPOHTWIAT OOJBIION MPOIEHT KCTCHCUBHOCTH MHBA3UHM HPHUXOIMTCS Ha
330¢arocTomsi [1].

© Munnu A.B., Autunos A.A., Baxyp T.H., 2017.
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330(harocToM03 — 3TO TE€IBMHHTO3HOE 3a00JicBaHHE, BBI3bIBAeMOE HemaromamMu poga Oesoph-
agostomum cemeiictBa Trichonematidae, XapakTepu3ylomieecs: MOpakeHHEeM TOHKOTO M TOJICTOTO OT-
JICTIOB KUIICYHHUKA M HapylnieHneM (QYHKIHH JKeITyIoYHO-KHIeqHoro TpakTa. OOHapyXeHue y KpyIi-
HOTO pOraToro Ckora mnpeumymectBeHHO Oes. radiatum ToBopuT o e¢ crenuduanocta. B 1972 u
1973 rr. bamupos P.I'. u Xapukos 1.C. BnepBbie 3aperucTpUpOBaIN y KPYIHOI'O POraToro ckora B
Benapycu Oes. venulosum (Rudolphi, 1809). [1o marueim C.C. Jlunmaunkoro, B Pecyonuke benapycn
y KpYIIHOTO poraToro ckora 3apeructpupoBanbl Oes. radiatum (Rudolphi, 1803; Railliet, 1898), Oes.
columbianum (Curtice, 1890; Stossich, 1899), Oes. venulosum (Rudolphi, 1809; Railliet et Henry,
1913) [2].

Y Oes. radiatum xumednuk coctouT u3 20 KIETOK B opMe OCTPOKOHEUHBIX TPEYTOJHHUKOB U
3aKaHYMBACTCSI OMHOU KIIETKOU TpeyroysbHOH (hopmbl, muauHkd 0,75—0,9 MM IJTMHBI, XBOCTOBOH KO-
Her yexyinka JHHbH (0,23-0,28 MM), HETeBHIHO UcTOHYEH. Kummeunuk Oes. venulosum cCOCTOUT U3
32 kIeToK B (JOpME OKPYTIBIX KHUPIUYUKOB, PACIIONIOKECHHBIX B JIBA PsiJia, HUTCBUIHBIA XBOCTOBOM
KoHel[ yexiauka JiuHHbIHN (0,23-0,28 MM) 1 cocTaBiseT 0koJo 1/3 BCeil [UIMHBI JTMYUHKY, JUIHHA JIH-
guakH 0,75-0,9 MM, mmpuna 0,024—0,029 MM, Oes. columbianum uMeeT KuIeyHUK U3 20 KJIETOK B
(hopMe OCTPOKOHEUHBIX TPEYTrOJILHUKOB, KOTOPBIY 3aKaHYMBACTCS OJHOMN KIIETKOW TPEYTOJIbHOH (hop-
MBI, THIrHKA 0,75—0,9 MM UTHHBI, XBOCTOBOW KOHeIl Yexiuka JIuHHEH (0,23-0,28 MM), HUITCBUIHO
ncToHYEH. B3pociasie HeMaTombl Oeoro mpeTa, AocTuraioT 20 MM IITHHBEL D30(arocToMo3 KBadHBIX
KHUBOTHBIX 3aMKCHPOBaH BO Bcex pernonHax CHI'.

Y kpymHOTO poraroro ckorta BmepBbie Oes. radiatum oOHapyxwn Ha Ykpamne M. lllranmens
(1874). Paccosckas P.H. (1926) peructpupoBaia 330()arocToM03 y JaHHOTO BHa JKUBOTHBIX B TypK-
menuy, JL.I'. [TanoBa — B Kazaxcrane (1927). Ha pacnpoctpanenue B Aseiipbamxane Oes. Radiatum
(c akcTeHcuBHOCTHIO 58,1 % M MHTEHCUBHOCTHIO MHBa3uu 1-9 3k3.), Oes. venulosum (25 % u 1-6 3k3.
cootBeTcTBeHHO) yKa3biBaroT A.M. Ilerpo, M.K. JIxaBamos, T.C. Ckapounosud (1935). Komsipua A.B.
NPUBOAWT JaHHBIE O 3apaXEHHOCTH 330¢arocroMamMu ckota B TromeHckod obmactu (1939).
B 1949 rogy A.Il. Tomes B psaae pationoB UpkyTtckoit obnactu u 3abaiikaiibs KOHCTaTHPOBAI 3apa-
XKEHHOCTH KPYITHOTO POTAaTOTO CKOTa Ha 56 % MpH MHTEHCUBHOCTH WHBa3uu 10 74 3x3. H.M. Axymnos
(1953) peructpuponain 330¢aroctoM B AMypckoit oomactu (y 29,4 % o0cneqoBaHHOTO KPYITHOTO PO-
raToro CKOTa mpu WHTEHCHBHOCTH 1—478 3k3.). Mauynbckuit C.H. (1955) oOHapyxuBan Bo30yaute-
ne#t a30(arocromosa y 64,3 % KpymHOTO pOraTroro cKoTa Mmpu HHTEHCUBHOCTH OT 1 1o 681 3k3. B Ca-
paToBcKoii obsacTu 330¢arocroM Haxoauwn J.M. Jlanma (1951), B SIkytuu — M.I'. Cadponos (1955).
XapuukoBa M.B. (1953) cBugerenbcTByeT 0 3a00JIeBa€MOCTH KMBOTHBIX B MOCKOBCKOW 001acTH,
A.®. bobkoBa — B benapycu (1956, 1957). bensea M.S1. (1957) peructpupoBana 330¢paroctoMmos y
3yOpoB B benosexckoit myme [3].

Ha repputopun Yxpannsr A.W. Kanenamuu (1957) BersiBun 330¢aroctom y 63 % kpymHOTO pora-
TOTO CKOTa Ipu uHTeHCUBHOCTU 10 3K3., y 6,6 % oneneii u 16,1 % kocyns; B.H. Tpaua (1963) BcTpe-
Yay 330()arocTom ¢ 3KkcTeHcuBHOCTHIO MHBa3uU 47 %. B Mopnosuu JI.C. [langsionn (1957) o6Hapy-
JKUIT 530()arocToM y IATHUCTBIX OJICHEH [4].

K. Namba, N. Tokano, S. Suzuki (1972) peructpupoBaiu JaHHBIH BUJ T€IbMUHTA y KPYITHOTO PO-
ratoro ckota B SAlnonuu; P. Revillini, C. Puarino (1972) — B Utaymmu; A. Costa et al. (1979) — B bpa3u-
mmu; P. Raust, F. Legros (1980) — B [Tonmmae3un [5].

[Ipu mpoBeieHN MOHUTOPUHTA SMTU300TUUECKON cuTyanuu B PecryOnnke benapych mo cTpoHru-
JIAITO3aM JKETYJJOYHO-KUIIEYHOTO TPAKTa KPYIMHOTO POraTroro ckora, Slkybosckum M.B. u ap. ycraHo-
BieHo (2010), uTo KopoBsI 3apaxkeHbl d30daroctomamu Ha 0,38 % OT 00CIICIOBAHHOTO MOTOJIOBBS,
monoaHsK — Ha 0,13 %, y TensaT B Bo3pacTe 2—6 MecsieB 330(arocToMo3Hasi HHBa3Hs OOHapyKeHa He
Obuta [2].

AHAJN3 MOCJETHUX MCCIETOBAHUI M MyOJMKANMA. Y )KMBOTHBIX, OOJBHBIX 330()arocToMo30M,
HaOIIOAAIOTCS TIOTEPH KUBOM MacChl, HCTOIECHNE, HAPYIIAETCS POCT U Pa3BUTHE MOJIOTHAKA. D30(a-
TOCTOMEBI B TMYMHOYHOW CTaJNH OOYCIIaBIUBAIOT 0CO00E 3a00JIeBaHUE KUIIICUHUKA, H3BECTHOE HA M-
COKOMOUMHATAX MO/ Ha3BaHUEM «Y3EJIKOBOH 00JIe3HI». MaccoBoe MOpakeHUE KUIICUHUKA BBIHYKIACT
YaCTUYHO WJIM TIOJIHOCTBIO OpakoBaTh KHIIKH, TIOITOMY 3a00JieBaHNE SIBISIETCS CYIIECTBEHHBIM IIpe-
MATCTBUEM B YBEJIMUCHHUH MPOAYKIIMUA CKOTOBOJACTBA. JKH3HEIEATEIBHOCTD MAPA3UTUICCKUX OpTaHH-
3MOB 3aBUCHUT OT OOMEHA BEIECTB XO3MHA, HO U CAaMH Mapa3uThl yYaCTBYIOT B OCYIIECTBICHHU «00-
PaTHOH CBSI3W», BBI3BIBASI Y XO35MHA OTBETHYIO PEAKIIHIO Ha MHBA3HIO.
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BHeapsisich B KUIIEYHYIO CTEHKY, JTHUUHKH 330()arocTOM HAPYIIAIOT [EIOCTHOCTH CIM3HCTOM
000JI0YKH, BBIJCIISIOT MPOYKTHl OOMEHA BellecTB. [laToreHHOe BIUsSHIE Ha OPraHU3M KPYITHOTO PO-
raToro CKOTa CBOJHUTCA K MECTHOMY MEXaHHYECKOMY, TOKCHUYECKOMY M HHOKYJIITOPHOMY BO3JEHCT-
BHIO BO30ymuTenei. [Iporcxoaut HapyieHne e TSIFHOCTH OPTaHoOB MUIeBapeHus [6].

KpoBb oueHb 4yBCTBUTENIbHA K JaHHBIM U3MEHEHHSIM, ITPOUCXOSAININUM B opranuszmMe. CocTaB Kpo-
BH Y 3/I0POBBIX JKUBOTHBIX IMOJICPKUBACTCS B OTHOCHUTEIBHO AMHAMHUYCCKOM COCTOSHUU. [loaTomy
reMaToJIOTUYECKHE UCCIIEIOBAHNS TTO3BOJISIIOT BBISIBUTH CKPBHITO MPOTEKAIOIINE MATOJIOTHYECKHE TIPO-
[IECCHI, OTPECITUTH MOSBIICHUE OCIOXHEHHUMN, CISTUTh 32 COCTOSHUEM OTIENbHBIX OPTaHOB M CHCTEM,
a TaroKe 3a 3 PEKTUBHOCTHIO HalibHEHIIero geucHus [7, 8].

Henbio Harell paboThI SBISUIOCH OIICHUTH BIUSHHUE 330()ar0oCTOMO3HONM WHBa3WU HA I'eMaTOJIOTH-
YecKHe TOKa3aTeNl y KPYIHOT'O poraToro CKoTa.

Marepuaa u MeToguKa ucciaeqoBaHusA. OTBIT MPOBOJWIN B YCIOBUSAX XO3SHCTBa, a TaKKe Ha
0a3e HAyYHO-KMCCIEA0BATEIECKOIO HHCTUTYTA TIPUKIIATHON BETEPHHAPHONW METUIIMHBI U OMOTEXHOJIO-
run YO BI'ABM. /I aToro 24 roaoBsl MOJIOAHAKA KPYITHOIO POraToro CKOTa 3-Mecs4HOro Bo3pacTta
ObUTH pa3/ieNieHsl Ha 1Be rpynmbl. [lepBas rpymnma — onbsITHAs, BKITI04Yana 12 )KUBOTHBIX, IKCIIEPUMEH-
TaJBHO WHBa3WPOBAHHBIX JIMYMHKAMU 330(haroctom B jio3e 500 JTMYMHOK Ha )XKUBOTHOE. BTopas rpym-
1a — KOHTPOJIbHAS, 12 3IOPOBBIX TETIAT.

C 1enplo OIEHKU TSHKECTH 3a00JIeBaHKS HAMHU OBIIM MPOBEACHBI UCCIEIOBAHUS 110 H3YUCHHUIO
MOP(DOIOrHYeCKUX ¥ OMOXUMHUYECKHX MMOKa3aTeJIeld KPOBH 10 3apakeHUs M 3aTeM Ha 15-bIil I€Hb 10-
clie 3apakeHusl.

Mopdonorndeckue mokas3aTenu ONpeaessuii ¢ TIOMOLIBI0 aBTOMAaTHYECKOI0 TeMaTOJIOTHYECKOr0 aHa-
mm3aropa «Medonic-Ca 620» (IIserms). JleiikohopMyTy TOACUUTHIBAIN B Ma3Kax KPOBH, OKpPAIICHHBIX
no Ilarmmenreiimy. broxmMudeckne mccienoBaHUs CHIBOPOTKH KPOBHU BBIIONHSUT HA aBTOMATHYECKOM
ounoxumuueckoM ananuzatope «Carmay Lumeny» (Mcnanust) n «EuroLyser» (AHIIHS), ¢ HCHIOIB30BaHUEM
Ha0OPOB peareHToB mpou3BoacTBa rupm «Randox» (Aurims) u «Carmay» ([Tosbia).

OcHoBHBIE pe3yJbTaThl UcceAoBaHus. VccienoBanne KpOBH UTPAET OOIBIITYIO POJIh IS U3Y-
YeHHS MaTOreHe3a 3a00JIeBaHUS M OTPAXKAeT MEXaHU3M TIPOSIBIICHUS CUMIITOMOB Oone3nu [5]. Tlomy-
YCHHBIC JaHHBIC CBUJICTEIBCTBYIOT O HETATUBHOM BIIMSIHUU 330()arocToM Ha OOMEH BEIIECTB y MOJO-
TTHSKA.

Pesynbratsl, moirydeHHbIC TP HCCIICIOBAHUY TUHAMUKH KOJIMYECTBA SPUTPOIIUTOB, TIOKA3BIBAIOT,
YTO B Hayayie HAOMIOJACHUS ATOT IMOKA3aTebh HAXOWICS Y )KMBOTHBIX B Ipeneiax (U3UOIOTHICCKON
HOPMBI, OJJHAKO TI0 Mepe Pa3BUTHA 3a00JI€BaHHUS KOIWYECTBO SPUTPOIUTOB cHU3MIOCh Ha 41 % u oc-
TaBaJIOCh MOHIKEHHBIM JI0 KOHIIA HaOmoaeHus. Tak B Hayajie HaOMI0AeH!sT KOIMYECTBO SPUTPOIUTOB
coctaBisio 6,55+0,13 T/n, a k koHuy ombita — 3,87+0,14 T/a (p<0,01). B KOHTPOIBHOH TpyIIIE KU-
BOTHBIX KOJUYECTBO APUTPOIIMTOB HAXOIUIOCH B mpeaenax ot 6,35+0,09 no 6,17+0,37 T/n Ha npots-
JKEHUH BCETO OTIBITA.

I'emormoOWH — KpacHBIN KPOBSHOW MUTMEHT, BXOSIINN B COCTAB 3PUTPOIMTOB, OCHOBHAS (PyHK-
U] KOTOPOTO — MEPEHOC KUCIOPOAa U YACTUYHO YIIIEKUCIIOro Ta3a. B Havane skcrepuMeHTa KOHIeH-
Tparus reMorjioduHa Haxoauwiaach Ha ypoBHe 104,13+1,67 r/m, ogHako, K 15-My nHIO HaOIHOACHHS
MOCIIe 3apa)KeHUsI €ro YPOoBeHb moHu3mwics Ha 24 % u coctaBun 79,13+1,41 r/n (p<0,01). B xoHTpO-
JILHOH TpyTIie >KUBOTHBIX MOKa3artens Obu1 Ha ypoBHE oT 103,41+1,63 no 103,6+2,36 r/m.

CHIKEHNE KOJMYECTBa SPUTPOIIMTOB, KOHIICHTPAIIUN TeMOTJIOOWHA TIOHIDKAET KUCIOPOAHYIO M-
KOCTh KPOBH — 3TO CBUIETEIHCTBYET O TEUCHHH IMATOJOTHYECKOTO IMpPOIecca Yy )KUBOTHBIX OIBITHOMN
TPYMIBI, COMPOBOXKIAOMIETOCS HEOCTATOYHBIM KHCIOPOJIHBIM THTAHUEM, a 3HAYWT HAKOIUICHUEM
HEJOOKHCIIEHHBIX MPOJYKTOB OOMEHAa BEIIECTB, CHIKCHHEM HHTEHCUBHOCTH JHEPTETHIECKOTO 0OMe-
HAa, MOCIIEAYIONINM Pa3BUTHEM MHTOKCHKAIIH OPTaHW3Ma MPOTYyKTaMH BOCTIAICHUS U KU3HEIEATENb-
HOCTHU T€JIbMUHTOB [6].

[Ipu u3ydeHun JUHAMUKHA KOJIMYECTBA JICHKOIIMTOB OBLIO OTMEUYEHO €ro yBenudeHue ¢ 9,25+0,07
I'/n B mauane ombita g0 17,07+0,35 I'/1 x 15-my auro HadmoaeHus (p<0,05). B KoHTpoJIbHOM TpyIIe
MOJIOJHSKA IMoKa3aTenas cocTaBisuI 9,46+0,12 u 10,24+0,32 I'/1 COOTBETCTBEHHO, HE COCTABIISISA JIOC-
TOBEPHOU pa3HUIIBL.

BaxxapIM TECTOM KIMHHYECKOTO MCCIIEAOBAHUS SBISETCS JIekorpamma. llocie 3apaykeHus )KUBO-
THBIX JIMYMHKAMH 330()arocToM B WX KpOBH HAOIIOANIN 303UHOQWINIO, TAK B HAYaJIE OIBITA KOJMYEC-
TBO 303MHOGWIOB coctaBisuio 5,10+0,31 %, a xk kouiy HaOmonenus — 13,30+0,46 % (comepkanue
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yBenuuImiIoch B 2,6 pasza, p<0,01). B KOHTpOJBHOH TpymIle MOKa3aTeh HAXOAWJICS B TMpeaeiiax OT
5,30+0,30 mo 4,40+0,68 %.

KpoBs, oTTekaromnas ot KUIIeYHNKa U CeNIE3eHKH, POXOAUT Yepe3 MeUYeHb, TIe IPOUCXOAUT 00e3-
BpE&)KMBAaHUE COJIEPKAIINXCS B HEW BpEAHBIX BemlecTB. [ledeHp ydacTByeT B MOJACpKAHUN AHHAMU-
YECKOT0 PaBHOBECHS IIIa3Mbl KPOBH — OCIIKOB, CaxapoB, MUHEPAIBHBIX BEIECTB, CUHTE3UPYET (ep-
MeHTHL. [loaToMy 0 (hYHKITMOHATBPHOM COCTOSIHUM IEYCHU MOXKHO CYJIUTH IO pe3yjIbTaTaM OMOXHUMHU-
YECKUX UCCIIEOBAaHUMN KPOBH [6].

Benkxu chIBOPOTKM KPOBH HECYT OOMIMPHYIO HH(MOPMAIIUIO O COCTOSIHUM OpPTaHM3Ma, TaK Kak I03-
BOJISTIOT B OIPENEICHHON Mepe CYOUTh O PEaKTHUBHOCTH OpPraHM3Ma M TOMOTAIOT KOHTPOIUPOBATh
0COOEHHOCTH U CTEIIEHb BO3JICHCTBHUS TOTO WM HHOTO BEIIECTBA HA OPTaHMU3M [5].

3apakeHHe KUBOTHBIX COIMPOBOXKIAIOCH JOCTOBEPHBIM CHIDKCHHEM COJEp)KaHMs o0Iiero 0e-
Ka B CBIBOPOTKE KpoBH Ha 33 % — ¢ 75,09+0,82 r/n B Havane Habmonenus ao 50,161,722 r/n
15-my maI0 (p<0,01). B KOHTPONBHON TPYIIIE TEIIAT CYIMIECTBEHHBIX KOJICOAHU 3HAUCHUS TTOKa-
3aTelis OTMEUYEeHO He ObLIo — oT 72,914+0,65 no 75,89+1,97 r/n. Takum oOpa3om, pa3BUTHE 330-
(harocToM03HOH MHBA3UU 00yCIaBIMBACT CHUKECHUE NUHTCHCUBHOCTU (DOPMHUPOBAHUS MBIIICYHOM
TKaHH [ 8].

B tedenme akcreprMeHTa HAOIIOMAIOCH TMOHWKEHUE TMOKa3aTeled aaTb0yMHUHOBOHN (pakmuu B
KPOBH JKHBOTHBIX ONBITHOH rpymmbl Ha 35 % — ¢ 32,90+0,51 r/n B Havane HaOmrOneHUS a0
21,36+1,48 r/n k 15-my nHIO Tocne 3apaxenus (p<0,01). DTo sBisieTcst pe3yJIbTaTOM TOKCHYECKOTO
BO3JICHCTBHS 330()arocToM Ha OPTaHU3M, IMOCKOIBKY, SIBJSSICH TPAHCIOPTHBIMHU OEITKaMU, albOyMH-
HBI OCYIIECTBISIOT MEPEHOC TOKCHYECKUX MPOTYKTOB JKM3HENEATEIFHOCTH TeIIbMHUHTOB B TEYCHb
Juisi o0e3BpexkuBanus [7]. B rpyrmiie KOHTpOJs KOHIIGHTpAIUs anlb0yMHHA OCTaBajach B MpeJenax
ot 35,16+0,16 1o 36,27+1,63 /7.

ANBOYMUH SIBIISIETCS OCHOBHBIM CTPYKTYPHBIM OCITKOM OpraHHM3Ma, PEryJupyeT OHKOTHYECKOe
JIABJICHUE, CBS3BIBACT M BBIBOJIUT TOKCHHEI. Bellok 3TOM (pakiu CHHTE3UPYETCS TONBKO MEUSHOYHON
TKaHbIo [8].

AcnapratamuHoTpaHcepaza u anannHamuHoTpaHchepasza (ACAT u AnAT) — sHgoreHHbie ¢ep-
MEHTBI U3 TPYIIILI TpaHCQepas, MOATPYNIBl aMuHOTpaHcdepas (TpaHCaMUHA3), IIUPOKO UCTIONIb3ye-
MBI€ 17151 1a00paTOpHON TNAarHOCTHKH MOBPEKICHUH MeveHH [7].

AcAT u AIAT CHHTE3UPYIOTCS BHYTPUKICTOYHO, U B HOPME JIMIIL HEOObIIAasA YacTh 3TOro ¢ep-
MEHTa TMONaaaeT B KpoBb. [Ipy MOBpexXaeHNH MMeYeHr B pe3yiIbTaTe IUTONH3a (Pa3pylIeHus] KIETOK)
3TOT ()EPMEHT TOMAAAET B KPOBb, UTO BBISBISACTCS J1a00paTOPHBIMU MeTOAaMH [8].

Huaamuka aktuBHOCTH ACAT XapakTepr3oBanach JOCTOBEPHBIM yBelndeHneM ypoBHs Ha 31 % —
ot 74,22+1,09 no 97,39+4,51 En/n (p<0,01) k 15-my auro HaOmoaeHUs. B KOHTpOIBHOM TpyIie aK-
TUBHOCTH JJAHHOTO (hepMeHTa Oblila, COOTBETCTBEHHO, 72,6+0,8 u 72,51+1,38 En/m.

YpoBeHb akTUBHOCTH ANAT B CHIBOPOTKE KPOBH ONBITHBIX TENAT yBenuumica Ha 38 % u cocra-
BUI K 15-My nuro HaOmoaeHus 34,15+0,88 Ea/m (p<0,05). YV KMBOTHBIX KOHTPOJIbHOM TPYIIIBI IOKA-
3areiib akTuBHOCTU ANAT Haxomuics B mpeaenax ot 26,63+0,96 g0 25,92+1,95 Ex/n Ha npoTshkeHUH
BCETO OIBITA.

[enounas pocdaraza coaepKUTCS BO BCEX OpraHax M TKAHIX XKHUBOTHBIX. OHA OTHOCHTCS K TPY-
nme (GepMEHTOB, (PYHKIIUH KOTOPBIX CBSI3aHBI C PA3TUYHBIMU MPOIECCAMHU, MPOTEKAIONINMUA B MEM-
OpaHax, ¢ 0OMEHOM HYKJICOPOTEUIOB, JKUPOB M TIUKOTEHA, C TIPOIIECCaMU IIIMKOTeHEe3a U pereHepa-
1MUY, POCTOM KOCTEH, a Takxke ¢ amMOpuorenezom [9, 10].

YpOoBeHb aKTUBHOCTH IIENOYHOHN (ochaTa3pl B HaUale OMbITa ObUT B TIpe/Ieax (GH3HOIOTHICCKUX
nokazareneit (77,30+1,22 En/n), ogHako 1mo Mepe NpOorpecCUpOBaHMs WHBA3HMH OH YBEIHYHJICS B 2,5
pasa, u xk 15-my guro goctur 196,50+3,68 En/n (p<0,01). YV XKMBOTHBIX KOHTPOJIBHOW IPYMIIbl aKTHB-
HOCTb I1IeJI0YHON (hocdaraszpl HAXOAMIACh B mpeaenax oT 75,63+1,1 mo 81,62+3,7 En/n Ha npoTsike-
HUU BCETO OIBITA.

O cOoCTOSIHMU YTIICBOJTHOTO, YHEPTETUICCKOT0 OOMEHA MOKHO CYAHTH IO N3MEHEHHUSM B KOHIICHT-
palny TITFIOKO3EI B ChIBOpOTKE KpoBH [11]. Ilocne 3apakeHUsT peruCTPUPOBATIN JOCTOBEPHOE CHUXKE-
HHE COAEpKaHMUS TIIOKO3BI B CBIBOPOTKE KpoBHW MojomHska Ha 17 % — ¢ 2,60+£0,05 mo 2,17+0,12
MMOJIB/T K 15-My mHr0. OTMEUalloch TaKKe YBEIHMUYCHUE KOHIICHTPAIIMA MOYEBHHEI M XOJICCTEPHHA.
Konnenrparust MoueBUHBI yBenuumwiack Ha 52 % — ¢ 4,414+0,09 MMonp/n B Havajae HAOMIOICHUS 10
6,7240,42 mmoinb/n Ha 15-bie cyTku HaOmoaeHus (p<0,05). KoHueHTpaius xojecTeprHa MOBbICHIACH
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Ha 98 % — ¢ 2,49+0,09 no 4,92+0,17 mmounb/1 (p<0,01). B chIBOpOTKE KPOBH KHBOTHBIX KOHTPOJILHON
TPYMITBI TIOCTOBEPHBIX U3MEHEHUH STHX MOKa3aTeliel He OTMEUaIIH.

BeiBoabl. [lapazutupoBanne 330(parocToM B OpraHM3Me MOJOAHSKA KPYHMHOTO POTaToro CKOTa
BBI3BIBACT TIIyOOKHE M3MEHEHNS B (yHKIIMOHUPOBAHUH OpraHU3Ma X035 MHA:

1. CHmwxenne xonmuecTBa 3putporutos (Ha 41 %) u remornoOuna (Ha 24 %) NpUBOAUT K Hapy-
IICHHUIO JIBIXaTeIbHON (PYHKIIMU, PA3BUTUIO TKAHEBOW T'MIIOKCHH U KaK CIICJCTBAE MHTOKCUKAIIUH Op-
raHu3Ma.

2. TenaeHnws yBENHUYCHUST KOJIMYECTBA EHKOMTOB (Ha 85 %) 00ycioBiIeHa TeM, YTO MPOIYKTHI
KU3HEACSITCITHPHOCTH TEIBMHHTOB, TOKCUHBI M MPOYKTHl BOCTIAJICHUS SBISIFOTCS (PaKTOPOM, aKTHBH-
3UPYIONINM MEXaHMU3MBl UMMYHUTETA, HAPaBJICHHbIE HA DJIMMHUHALIMIO aHTHTeHa. Taroke Oblia ycra-
HOBJICHA 303uHO(UINS (YBEIUYCHHE KOJIHMUECTBA Y03UHODUIOB B 2,6 pasa), YTO CBHIACTCIILCTBYET 00
aJJIepTU3aIiy OpraHu3Ma XUBOTHBIX TOKCHHAMH TEJIbMHUHTOB.

3. CHwKeHne KOHIEHTPALMU TIIOKO3bI B CBIBOPOTKE KPOBH TEJSIT MPH 330(arocTOMO3HON MHBA3HU
(ra 17 %) mpuBOANT K aKTHBAIIMH MPOIIECCa TITIOKOHEOTeHe3a — OMOCHHTE3a TITIOKO3BI U3 BEIIECTB HEYT-
JICBOJTHOM MPHUPOABI. DTO BEAET K CHIDKEHUIO KOHIIEHTpaIwu ooiero oenka (Ha 33 %), B T. 4. ambOyMuHa
(Ha 35 %), 1 yBETIMYEHHIO COEPKaHNsI KOHEYHOTO MPOAYKTa pacnaia 0enkoB — MoueBUHBI (Ha 52 %). C
STUM CBsI3aHA aKTHBHU3AIMs TpaHcdepas (yBelMUeHHe akTUBHOCTH (epmeHTOB Ha 31-38 %) ¢ obpa3zosa-
HHUEM MMpPyBaTa U OKCaIaIeTaTa, SBISIOIIMMCS TPOIIECCOM KOMITEHCATOPHOTO BOCCTAHOBJICHHSL.

4. O HapymeHny (pyHKIMU [IEYEHU KPYIMHOTO POTaTOro CKOTa MpU 330(paroCTOMO3€ CBUICTEIbCT-
BYET YBEJIHMYCHUE KOHIICHTPAIIUH MIe0YHOM QocdaTassl B CHIBOPOTKE KPOBH KHUBOTHBIX (B 2,5 pasza) u
MOBBIIIIEHNE KOHIICHTpaIiK Xonecteprna (Ha 98 %).
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Bnuins e3odarocromo3Hoi iHBa3ii Ha MmopdoJioriuni Ta dioxiMiuHi NoKka3HUKHM KPOBi Be1MKOI poraToi Xyaoou

A.B. Miniu, A.A. Anrinos, T.I. Baxyp

IpencraBieni pe3yabTaTy DOCTIHKCHD MOP(OJIOTIYHIX Ta 010XIMIYHUX NOKa3HUKIB KPOBI TEJIST TPUMICIIHOTO BIiKy 32
CKCIIEPUMEHTAIHOTO 3apa)KeHHsI 30y JHHKaMK e30darocTtoMo3y B 1031 500 muunHOK Ha TBapuHy. E30darocromo3 — Ha3BH-
4aifHO MOLIMPEHE 3aXBOPIOBAHHS BEJIMKOI POraToi Xy1o0u, 0 ypaKye IUIYHKOBO-KHIIKOBHH TpakT TBapHH. IlapasuTyBaHHs;
e30(harocToM B OpraHi3Mi MOJIOAHSKY BEIHKOI poraToi Xy1o01 TakoX 3yMOBIIIOE KOMIUICKCHI MOpyIeHHs GpyHKIIH cucTeM i
oprauis. Ile Oyno miATBep/KEHO IUHAMIKOIO 3MiH MOPGONOTiYHKMX 1 G10XIMIYHHMX MOKA3HHKIB KPOBi JOCITIJHUX TBapHH.
Hamu Oyiio BUSIBICHO 3HM)KEHHS KiJIBKOCTI €PUTPOLMTIB i TeMOTIO0iHy, MiABUIIEHHS KiJIbKOCTI JCUKOLMTIB, y TOMY YHCII
eo3uHodinmiB. Taki 3MiHK BKa3ylOTh Ha PO3BHTOK FeHEPai30BAaHOTO FOCTPOrO 3aMMalbHOTO MPOLECy, CeHCHO1Ti3aMio opraHi-
3My, HOPYLICHHSI FEMOMNOe3y i 3aCBOIOBAHOCTI MMOXKMBHUX PEUOBUH KopMy. E30darocroMmo3Ha iHBa3isi TAKOK MPU3BOIUTH 10
MOPYIIEeHb (QYHKIIH MEUiHKH, [0 CYIPOBOKYIOTECS IIABUIICHHSIM PiBHS ()epMEHTIB y KPOBI 1 MOpYIIeHs 3 GOKY €HepreTH-
YHOTO 0OMIHY.

Kawuosi cioBa: e3odaroctomos, iHBa3is, BeJIMKa poraTa Xyno0a, reMaToJiorisi, 6i0XiMisi, 0OMiH peYOBHH.

Influence of oesophagostomosis invasion at morphological and biochemical indices of cattle’s blood

A. Minich, A. Antipov, T. Barhur

Oesophagostomosis is a helminthic disease caused by nematodes of the Oesophagostomum’s genus, Trichonematidae’s
family, characterized by the defeat of the thin and thick intestine and the violation of the functions of the gastrointestinal
tract. The main causative agents of oesophagostomosis of cattle in Belarus Republic are Oes. radiatum, Oes. columbianum
and Oes. venulosum (Rudolphi, 1809). Esophagostomes in the larval stage cause a special bowel disease, known at meat-
packing plants as "nodular disease".

Hematological studies can reveal hidden pathological processes, identify the occurrence of complications, monitor the
status of individual organs and systems, and also the effectiveness of further treatment. Therefore, the aim of our work was to
assess the effect of oesophagastomosis invasion for hematological indices of cattle.

To carry out the experiment, a group of three-month-old calves (n=12) were infected with Oesophagostomum larvae in a
dose of 500 pieces per animal. The control group consisted of healthy calves of similar age. The blood test was performed
before infection of the animals and at the 15th day of the experiment.

The results of the study showed that at the beginning of the observation the number of erythrocytes in the calves of the
experimental group was 6.55+0.13 T/l, and on the 15th day it was 3.87+0.14 T/I (decreased by 41%, p<0.01). In the control
group of animals, the index was from 6.35+0.09 till 6.17+0.37 T/l, respectively.

The concentration of hemoglobin at the beginning of the experiment was 104.13+1.67 g/l, and till the 15th day it de-
creased by 24 % (till 79.13+1.41 g/1, p<0.01). In the control group of animals, the index was at a level from 103.41+£1.63 till
103.6+2.36 g/l.

Studying of leukocytes’ number dynamic showed that it increased by 85 % (from 9.25+0.07 till 17.07+0.35 G/1, p<0.05).
In the control group of young animals the index was 9.46+0.12 and 10.24+0.32 G/1, respectively, without making a reliable
difference.

After infestation with esophagus’ larvae, eosinophilia was observed in their blood, developing from 5.10+0.31 till
13.30+0.46 % (2.6 times, p<0.01). The index in the animals of the control group was in the range from 5.30+0.30 till
4.40+0.68 %.

The infestation of animals was also accompanied by a significant decrease in the total protein content in the serum from
75.09+0.82 g/1 at the beginning of the observation till 50.16+1.72 g/ at the 15th day (by 33 %, p<0,01). In the control group
of calves there were no reliable fluctuations of the index value — from 72.91+0.65 till 75.89+1.97 g/1.

During the experiment, a decrease of the albumin fraction in the blood of the test group’s animals was observed from
32.90+0.51 g/l at the beginning of the experiment till 21.36+1.48 g/1 at the 15th day after infestation (by 35 %, p<0.01). In
the control group, the albumin’s concentration remained in the range from 35.16+0.16 till 36.27+1.63 g/I.

The dynamic of aspartate aminotransferase’ activity was characterized by a significant increase from 74.22+1.09 till 97.39+4.51
U/1(31 %, p<0.01). In the control group, the activity of this enzyme was 72.6+0.8 and 72.51+1.38 U/, respectively.

The level of activity of alanine aminotransferase in the blood serum of experimental calves increased by 38 %, and till
the 15th day of observation it was 34.15+0.88 U/l (p<0.05). In animals of the control group, the activity index was in the
range from 26.63+0.96 till 25.92+1.95 U/1 throughout the experiment.
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The level of alkaline phosphatase’s activity at the beginning of the experiment was 77.30+1.22 U/], and by the 15th day
it reached till 196.50+3.68 U/I (increased by 2.5 times, p<0.01). For animals of the control group, the activity of the enzyme
was in the range from 75.63+1.1 till 81.6243.7 U/I throughout the experiment.

After infestation, a significant reduction in glucose in the blood serum of young animals was recorded from 2.60+0.05
till 2.17+0.12 mmol/l by the 15th day after infection (by 17 %, p<0.05). There was also an increase in urea concentration by
52 % and cholesterol by 98 %. Thus, the urea concentration increased from 4.41+0.09 till 6.72+0.42 mmol/l on the 15th day
of observation (p<0.05). The concentration of cholesterol increased from 2.49+0.09 till 4.92+0.17 mmol/l (p<0.01). In the
blood serum of animals in the control group, it was no significant changes in these indices.

Thus, the parasitization of cattle by the Oesophagostomum larvae in the body causes profound changes in the function-
ing of the host’s organism. Thus, a decrease in the number of erythrocytes and hemoglobin leads to a violation of the respira-
tory function, the development of tissue hypoxia and as a result of intoxication of the body.

The tendency to increase the number of leukocytes is due to the fact that the products of the life of helminths, toxins and
products of inflammation are a factor that activates the mechanisms of immunity, aimed at eliminating the antigen. Detected
eosinophilia indicates an allergization of the animal's organism by helminths’ toxins.

Reducing the glucose concentration in calf serum with oesophagostomosis invasion leads to activation of the gluconeogenesis
process — biosynthesis of glucose from substances of non-carbohydrate nature. This leads to a decrease in the concentration of total
protein, including albumin, and an increase in the content of the final product of decay of proteins — urea. With this the activation of
transferases with the formation of pyruvate and oxalacetate, which is the process of compensatory recovery, is connected.

An increase in the concentration of alkaline phosphatase in serum of animals and an increase in the concentration of cho-
lesterol testifies to the disruption of the liver function of cattle with oesophagostomosis.

It was found that the parasitization of Oesophagostomum helminths in the young cattle’s body also causes complex dis-
orders of the functions of the systems and organs of the organism.

Key words: oesophagostomosis, invasion, cattle, hematology, biochemistry, metabolism.
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RELIABLE DIAGNOSIS OF TRICHINOSIS

3 orsay Ha BuMoru MixHapoaHoro emizooruuHoro 6iopo (MEB), MixnapoaHoi komicii 3 TpuXiHenb03y, a TaKoK
CKJIAJIHY SHAEMIiuHYy CHUTyalio B YKpaiHi 1100 TPUXiHENbO3HOI iHBa3ii, MEpIIOYEProBUM 3aBJAHHIM € po3pobka i BHpO-
Ba/DKCHHS B IIPAKTUKY BETEPUHAPHOT MEIHLIMHK HOBITHIX METO/IIB 1iarHOCTHKH.

ExcriepuMenTanbsHO BigTBopeHO HU3BKY (200 MMUMHOK Ha ronoBy), cepennto (1000 muaunOoK) Ta Bucoky (20000 miau-
HOK) iHBa3ito mmauHKaMu Trichinella spiralis y cBuHeH, mo miaTBep/KeHO iX BUABICHHSAM B M'sI3axX AiadparMu BCiX eKcIe-
PUMEHTAJIBHUX TBapHH IIICIIS €BTaHa3ii, 32 TOIOMOT0OI0 METOMIB KOMIIPECOPiyMHOI TPUXIHEIOCKOIII] i IIepeTpaBiIeHHs Mpod
M'A3iB B IUTY4HOMY IIUTyHKOBOMY COKY.

OTpHrMaHO TMaHe b CHPOBATOK KPOBI BiJ CBHHEH, €KCIEPUMEHTAIBHO 3apaxkeHux nuunHkamu Trichinella spiralis B qu-
HaMIlll iHBa3ii, moYnHa4H 3 5 10 63 1i6 micis 3apaskeHHs.

3a pe3yJsibTaTaMH JOCIIJ)KEHHS BCTAHOBJICHO, IO MEPETPABICHHS NPOO M'A3iB B IITYYHOMY LIIYHKOBOMY COKY 3
BukopucranusMm «Habopy miarHoctnunoro mis inentudikanii munaumHok Trichinella spiralis MeTomom meperpaBieHHS
mpo6 M'A3iB» € OIIBII YyTJIMBHM METOAOM Iicisf3a0iffHOT AiarHOCTUKM B NMOPIBHSHHI 3 METOJOM KOMIIPECOPiyMHOI
TPUXIHEIOCKOTII].

Bcranosneno, mo «YHiBepcansHui miarHocTHHMH Habip «Emickpin AB» (B komIuiekramii i iHIWBITyalIbHOI
EKCIIPEC-AiarHOCTHKU TPUXIHENbO3y TBAPHUH) Ma€ BHCOKY UyTJIMBICTH i 103BOIIsie BUsABISATH anTuTina ao Trichinella spiralis
y CBHHEH Ha paHHii cTaaii inBa3iil, nounHatouu 3 8-17 ai6 micist 3apaxkeHHs . MeTogaMu KOMIIPECOpiyMHOT TpUXiHEIoCKomii i
HepeTpaBieHHs P00 M'A3iB B INTyYHOMY LUTYHKOBOMY COKY HEMO>KJIMBO BHSBUTH JITYMHOK TPUXiHEN B 3a3HAUCHI TEPMiHU.

3a momomororo «TecT-cucremu aiarHocTudHOi iMyHOo(pepmeHTHOT «Trichineliso test AB», anturina no Trichinella spi-
ralis B cHpOBaTIIi KPOBi €KCIIEPUMEHTAIILHO 3apa)KCHUX CBUHEH BHSBIEHO Ha §8-22 100y Micis 3apaskeHHs, IO CBIAYHUTH IIPO
JIOCUTBh BUCOKHH PIBEHb UYTIMBOCTI JIarHOCTHKYyMa.

© Nebeshcuk O., Litvinenko O., Martynenko D., Artemenko L., Bukalova N., Bogatko N., Goncharenko V., 2017.
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«YHiBepcanpHUil giarHoctuuHuil Habip «Emnickpin AB» m103Bossie BUABISATH aHTHTINIA B MDDKM'SI30BiH pianHi, a Ta-
KOX KPOBIi 3 IOPOXXHHUHHU cepUs TBApHH, OTPUMAHHX micis ix 3aboro. Lle#t Habip € excrpec TecToM, IKUM MO>KHA IIPO-
BOJMTH IPUKUTTEBY i/ab0 mocnsa3abiiiHy A1arHOCTUKY TPUXIHENb03y CBHHEH IPOTATOM 15 XB, IPaKTHYHO B «IIOJTBOBHUX
YMOBax».

KurouoBi ciioBa: TpuxiHenbo3Ha iHBa3isl, AiarHOCTHKA, KOMIIPECOPiyMHa TPUXiHEIOCKOMis, nencunizanis, IXA, IDA.

Statement of problem. Trichinosis invasion is spread all over the world, including Ukraine,
among commensal and wild animals. On the territory of Ukraine, the majority of cases of human being
trichinella contamination are caused by the use of pork. However, for the last 30 years in Europe, the
outbreaks of humans trichinosis were caused by the consumption of horse meat, contaminated with
Trichinella larvae.

Today, the methods of post lethal and vivo diagnostics of trichinosis are well known. The post le-
thal diagnostics is carried out with the methods of compressorium trichinelloscopia and muscles diges-
tion in artificial gastric juice (AGJ or pepsin method). The vivo diagnostics — by immunological meth-
ods ELISA and dot-ELISA. However, there is still no test-system based on ELISA for the trichinosis
diagnosis of animals of different species. In the majority of industrialized countries, according to the
law, the post slaughter diagnostics is performed with the help of the digestion method of post-
slaughter muscles samples in artificial gastric juice and the vivo diagnostics — by immunological
methods. But in Ukraine the main diagnostics is the post slaughter by compressorium method, the ef-
ficacy of which makes 3—4 larvae for 1 g of muscles. Sensitivity of AGJ method is 1 larva and ELISA
test is 0.01 larvae for 1 g of muscles.

Thus, considering the requirements of the International epizootic bureau (IEB), International trich-
inosis commission, the difficult endemic situation of trichinosis invasion in Ukraine, nowadays, the
primary task is development and deployment of the modern methods of its diagnostics in practice of
veterinary medicine.

Purpose of our study — to determine the sensitivity level of serological diagnostic kits, based on
Enzyme ImmunoAssay (EIA) and 577-analysis, intended for identification of the antibodies to Trichi-
nella spiralis in experimentally infected pigs in comparison with the standard methods of post mortem
diagnosis of trichinosis (the compressorium trichinelloscopia and pepsin methods).

Subject of research — blood, serum, intra-muscular liquid, muscles of the legs of the diaphragm
and hips of pigs infected with larvae Trichinella spiralis.

Research methods — experimental infection of animals. It have been created 3 research groups from a
livestock of pigs of large white breed, 3-month age, average fatness, weighing 20 kg, free from antibodies
to Trichinella spiralis. It was 3 animals in each group, numbered and placed in individual places. For ex-
perimental infection of animals we used mincemeat of rats muscles with Trichinella spiralis larvae.

The pigs were given per os mincemeat with Trichinella larvae in accordance with the following
scheme: in the first group for each animal (Ne2001, Ne2002, Ne2003) — 2 g of minced meat that con-
tains 200 Trichinella spiralis larvae (low dose); in the second group (Ne2004, Ne2005, Ne2006) — 10 g
of minced meat that contains 1000 larvae (medium dose); in the third group (Ne2007, Ne2008, Ne2009)
—200 g of minced meat with 20000 Trichinella spiralis larvae (high dose).

Sampling of the stabilized blood and serums from the studied animals we have made before infec-
tion (control) and after it, from 5 to 25 day with daily interval, from 25 to 33 day with an interval of
three days, from 33 to 63 day with weekly interval. In the case of the detection of antibodies to Trichi-
nella spiralis, from each research group one animal was subjected to euthanasia and the remaining
pigs were subjected to euthanasia after experimental infection in the 63 days.

From freshly killed carcasses of animals there were chosen for the research: samples of the mus-
cles of the diaphragm and hips with the pepsin methods, using the capsules of modified pepsin («Di-
agnostic kit for identification of Trichinella spiralis larvae with muscles sample digestion method»),
and with compressorium trichinelloscopia method; blood samples from the heart (atria and ventricles)
with the help of the methods of EIA and 577-analysis, using «Diagnostic enzyme immunoassay test-
system «Trichinelisotest AB» and «Universal diagnostic kit «Episkrin AB»; intra-muscular liquid with
the help of 577-analysis.

It was carried out the calculation of quantity of Trichinella larvae in muscles samples of the dia-
phragm under compressorium, held in 48 cuts, and later, after digesting in artificial gastric juice — in
1 g of the studied muscles with the help of light microscope at low magnification (7x8).
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Before infection, blood was selected by schedule, starting from 5 to 63 days of experimental invasion:

[ara 19.03 24.03 25.03 26.03 27.03 28.03 29.03 30.03 31.03 1.04
Jo6a inBasii 0 5 6 7 8 9 10 11 12 13
Jara 2.04 3.04 4.04 5.04 6.04 7.04 8.04 9.04 10.04 11.04
Jo6a inBasii 14 15 16 17 18 19 20 21 22 23
[ara 12.04 13.04 16.04 19.04 21.04 29.04 6.50 13.05 19.05
Jo6a inBasii 24 25 28 31 33 41 48 55 63

We investigated the stable blood and serum from infected animals in invasion dynamics in order to
determine the level of sensitivity of the EIA and 577-analysis methods.

Results of our study. According to the results of serological studies of blood samples with the
help of 577-analysis method, using «Universal diagnostic kit «Episkrin AB», Trichinella spiralis anti-
bodies were found in the pig Ne 2008 in 8 days after infection and in the pigs Ne 2007, Ne2009 — in 10
days. The antibodies were detected in the pigs Ne 2003, Ne 2005 in 11 days, in 13 days — in the pig Ne
2001, in 14 days — Ne 2002. In 17 days the antibodies to Trichinella spiralis by means of «Universal
diagnostic kit «Episkrin AB» were found in all infected animals.

The interpretation of results was conducted by calculating the threshold value (TV). Serum was
considered positive, if its optical density (OD) was more 0.250 TV, and negative, if less TV. The anti-
bodies to Trichinella spiralis were found in the pig Ne 2008 with the EIA method in 9 days of experi-
mental invasion, in 12 days — in the pigs Ne 2003 and Ne 2009. The pigs Ne 2007, Ne 2001, Ne 2004
were with Trichinella antibodies in 13, 15 and 16 days after infection. In the serum of experienced
animals Ne 2002 and Ne 2006 the antibodies were found in 21 days and for the animal Ne 2005 — in
22 days of experimental invasion.

Thus, there were identified the antibodies of all studied pigs, subjected to euthanasia, (except for
animals Ne 2002, Ne 2006, Ne 2007) with the help of EIA method in 23-24 days after infection to the
end of the experiment (up to 63 days after infection).

After the detection of antibodies to Trichinella spiralis in all animals of each research group, we con-
ducted the euthanasia of one animal from each group in order to confirm the infection of pigs with Trichi-
nella larvae. Thus, in 22 days of experimental Trichinella spiralis larvae invasion the pig Ne 2007 was sub-
jected to euthanasia, in 23 days — the pigs Ne 2002 and Ne 2006, in 63 days — the rest of the pigs.

From each of the carcasses of the research animals the samples of muscles of the diaphragm and
hips of pigs were selected in order to calculate the quantity of Trichinella larvae and to detect the anti-
bodies to Trichinella spiralis in intermuscular liquid with compressorium trichinelloscopia method
and with digestion in artificial gastric juice. The results of our research of the diaphragm muscles of
pigs, experimentally infected by Trichinella spiralis larvae, are shown in the table 1.

Table 1 — The results of the research of the diaphragm muscles of pigs, experimentally infected by Trichinella spiralis

larvae

Group The infective dose Individual number Comp ressorium trichi-| - Larvae d'igest%on'for le O.f
of animals (larvae for one animal) of animals nelloscopia muscles in 'arfuﬁmal gastric

(larvae /48 cuts) juice

2001 27 115

1 200 2002 59 232

2003 44 123

2004 75 239

2 1000 2005 156 388

2006 130 405

2007 1257 4230

3 20000 2008 1524 4342

2009 1337 3939

In the diaphragm muscles, selected from experienced pigs Ne 2002, Ne 2006, Ne 2007 and subject-
ed to euthanasia in 22-23 days after being infected with compressorium trichinelloscopia method,
Trichinella spiralis larvae had no capsules, haven't been always twisted by a spiral, weren't visible
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(Figure 1). That’s why it was difficult to make the post mortem trichinosis diagnostics at this stage.
However, Trichinella larvae were well visible in a microscope, using the method of muscles digestion
in artificial gastric juice (Figure 2).

Trichinella larvae had a spiral appearance with the capsule created around her in muscles samples,
selected from the pigs carcasses in 63 days of experimental invasion, using the compressorium trichi-
nelloscopia method (Figure 3).

Figure 1. Trichinella spiralis larvae in the diaphragm muscles
of pigs in 21-22 days of experimental invasion

Figure 2. Trichinella spiralis larvae in the sludge after digesting the diaphragm muscle
samples in artificial gastric juice in 21-22 days of pigs experimental invasion

Figure 3. Trichinella spiralis larvae in the diaphragm muscles of pigs
in 63 days of experimental invasion
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In the intra-muscular liquid, in the muscles of the diaphragm and hips, in the blood from the heart,
selected from the carcasses of all test animals, there were discovered the antibodies to Trichinella spi-

ralis with the help of the EIA method, using «Universal diagnostic kit «Episkrin AB» (table 2).

Table 2 — The results of the research of the diaphragm muscles and hips of pigs, the blood from the heart of experi-
mental animals with the 577-analysis method

. Detection of antibodies to Trichinella spiralis with the
The infec- o 577-analysis method:
Group of tive dose Individual Night in the muscles of in the muscles of in the blood from
animals (larvae for nurgber of invasion the diaphragm the hips the heart
one ani- animals
mal) akr):;llllltt ¢ result akr):;llllltt ¢ result a?:glllllltt ¢ result
2001 63 50 + 63 + 76 +
1 200 2002 23 73 + 62 + 74 +
2003 63 106 + 91 + 117 +
2004 63 76 + 74 + 74 +
2 1000 2005 63 56 + 62 + 93 +
2006 23 76 + 79 + 85 +
2007 22 61 + 64 + 72 +
3 20000 2008 63 71 + 78 + 87 +
2009 63 96 + 85 + 102 +

In the Table 3 we have presented the outcomes of antibodies identification to Trichinella spiralis of
the pigs that were infected by Trichinella larvae with the EIA and 577-analysis methods. There were
also indicated the results of the post mortem diagnostics, the larvae number in the muscle samples of
experimental animals, using the compressorium trichinelloscopia method and the method of muscles
digestion in artificial gastric juice.

Table 3 — The deadline for the antibodies detection and the results of calculation of quantity of Trichinella larvac in the

studied pigs
The infecti The deadline for the antibodies Th . Digestion of mus-
G el 4 € mlec Ve 1 Individual detection i he': C(l)lm presgorlur?h cles samples in
roup 10 fose (larvae number of (24 hours after infection): richine dO?COpla M1 artificial gastric
anuma’ls or ;)Iiz)am- animals with the help 577-analysis in 48 Couts(flgge_o 4g) Juice (larvae in
of EIA methods T 1 g of muscles)
2001 15 13 27 115
1 200 2002 21 14 59 232
2003 12 11 44 123
2004 16 17 75 239
2 1000 2005 22 11 156 388
2006 21 16 130 405
2007 13 10 1257 4230
3 20000 2008 9 8 1524 4342
2009 12 10 1337 3939

Summarising the obtained results of serological trichinosis diagnosis of experimentally infected
pigs, it can be argued that «Diagnostic enzyme immunoassay test-system «7Trichinelisotest AB» and
«Universal diagnostic kit «Episkrin AB» allows to identify the trichinosis invasion of the pigs at an
early stage when it is impossible to detect Trichinella larvae with the methods of muscles digestion in
artificial gastric juice and compressorium trichinelloscopia.

Conclusions. 1. It was experimentally reproduced low (200 larvae for one animal), medium (1000
larvae) and high (20000 larvae) invasion of Trichinella spiralis larvae of pigs that was confirmed by
its identification in the diaphragm muscles of all experimental animals after euthanasia with the help
of the methods of muscles digestion in artificial gastric juice and compressorium trichinelloscopia.

2. It was received the serums blood panel from pigs, experimentally infected with Trichinella spi-
ralis larvae, in invasion dynamics, going from 5 to 63 days after infection.
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3. The research study has found that digestion of muscles samples in artificial gastric juice, by us-
ing «Diagnostic set for identification of Trichinella spiralis larvae with the help of muscle sample di-
gestion method», is more sensitive method of the post mortem diagnostics in compression with the
compressorium trichinelloscopia method.

4. We discovered that «Universal diagnostic kit «Episkrin AB» (individual express-diagnostics of
animals’ trichinosis) has high sensitivity and can detect the antibodies to Trichinella spiralis of pigs at
the early stage of invasion, starting from 8—17 days after contamination. It is impossible to detect
Trichinella larvae in the specified terms, using the methods of compressorium trichinelloscopia and
muscles digestion in artificial gastric juice.

5. Trichinella spiralis antibodies in serum of experimentally infected pigs have been discovered in
8-22 days after infection with the help of «Diagnostic enzyme immunoassay test-system «7richineliso
test AB». It testifies a high sensitivity level of diagnostics.

6. «Universal diagnostic kit «Episkrin AB» allows to detect the antibodies in intra-muscular liquid
and blood from the animals’ heart after slaughter them. This set is an express test, which can be used
as trichinosis diagnosis of pigs, during their lives and/or after their slaughter, within 15 minutes.

Suggestions. 1. To recommend the use of «Diagnostic enzyme immunoassay test-system
«Trichineliso test AB» and «Universal diagnostic kit «Episkrin AB» for intravital diagnosis of animals’
trichinosis.

2. To introduce «Universal diagnostic kit «Episkrin AB» in practice of veterinary medicine for the
trichinosis diagnosis before the slaughter of pigs and, if it is necessary, for serological studies of ani-
mal carcasses after slaughter them.

3. To recommend to experts of veterinary medicine, hunters, individuals to use «Universal diagnostic
kit «Episkrin AB» for antibodies’ identification to Trichinella spiralis in the intra-muscular liquid (meat), in
the blood of animals’ carcasses after their slaughter, as well as bagged during the hunting.
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Hapesxnasi TnarHocTHKa TPHXHHe/LIe3a

A.l. HebGemyk, O.II. JIntBunenko, /.JI. Maprbinenko, JL.II. Apremenxko, H.B. bBykamosa, H.M. Borarko,
B.II. I'onuapenko

VYuaursiBast Tpe6oBaHUs MeXIyHapoIHOTO 3H300THIECKOTro 010po (MOB), MexyHapoHOI KOMUCCHU IO TPUXUHENI-
ne3y, a TakkKe CIOKHYIO PHIEMHYECKYI0 CHUTYaIlWio B YKpaWHe 110 TPUXHHEIUIC3HOW WHBAa3WH, IIEPBOOUYEPEIHON 3amadeit
sIBIsIETCS pa3paboTKa U BHEJPEHUE B MIPAKTHKY BETEPUHAPHON MEIUIUHBI HOBEHIINX METOI0B AUATHOCTHKH.

DKCIIEpUMEHTAIBHO BOCIPOU3BEeHO HU3KYIO (200 TMYMHOK Ha rojoBy), cpenHroo (1000 muunHok) U BeICOKYO (20000
JIMYUHOK) WHBA3MIO JUYMHKAMU [richinella spiralis y cBUHEH, 9TO MOATBEP)KICHO UX BBISBICHHEM B MBIIINAX AHAdparMbl
BCEX 3KCHEPUMEHTANbHBIX )KUBOTHBIX MOCJTE 3BTAHA3UH, C MOMOIIBI0O METOJOB KOMIIPECCOPUYMHON TPUXHHEIUIOCKOIHH U
nepeBapuBaHUs IPOO MBIIII B HICKYCCTBEHHOM KEITYJOYHOM COKE.

IMomyyena manens CHIBOPOTOK KPOBH OT CBUHEH, IKCIEPUMEHTAIBHO 3apaXCHHBIX JIMUUHKaMHU Trichinella spiralis B -
HaMHUKe HHBA3UH, HAUMHAS ¢ 5 10 63 CyTOK HOCIe 3apaskeHus..
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Mo pe3ynbpraTaM MccileIOBaHUS YCTAHOBJICHO, YTO HMEPEeBAapUBAHMS NTPOO MBIIII] B UCKYCCTBEHHOM JKEIYIOYHOM COKE C
ucrnionb3oBanueM «Habopa nuarHoctHdeckoro st MIeHTH(GUKAUY JIMIUHOK Trichinella spiralis MeTomoM nepeBapuBaHUS
po0 MBIIIID) SBISETCS O0JIee YyBCTBUTEIBEHBIM METOJOM MOCIIEYy00HHON NarHOCTHKH 110 CPABHEHHUIO ¢ METOZIOM KOMIIpEC-
COPHYMHOH TPHXHHEIUIOCKOIHN.

Y CTaHOBJIEHO, 4TO «YHHUBEPCATIbHBIA AuarHoctuyeckuii Habop «Emuckpun AB» (B KOMIUIEKTALUH Ul MHIUBHIYalb-
HOH 3KCIIpecc AMAarHOCTUKH TPUXHUHEILIE3a )KHUBOTHBIX) HMEET BBICOKYIO UyBCTBUTENBLHOCTh M MO3BONISAET BBIABISATH QaHTUTENA
K Trichinella spiralis y cBUHel Ha paHHel CTaauy MHBAa3WH, HaUnHast U3 8§—17 cyTok mocine 3apakeHus. MeTogaMu KoMIpec-
COPUYMHOH TPUXUHEIIOCKONNH U MePEeBapUBAHHA NMPOO MBIIII] B NCKYCCTBEHHOM KEITyJJOYHOM COKE HEBO3MOXKHO OOHapy-
KHUTH JINYNHOK TPUXUHEIUT B YKa3aHHBIE CPOKH.

IMpn momomm «TecT-cucTeMsl qUarHocTH4eckoil nMMyHopepmeHTHOH «Trichineliso test AB», anturena x Trichinella
spiralis B CBIBOPOTKE KPOBH IKCHEPHUMEHTAIBHO 3apa’KeHHBIX CBHHEH OOHapy>KeHbI Ha 8—22 CYTKHM IIOCie 3apaskeHUs, 4TO
CBHJETEIBCTBYET O JIOCTATOYHO BEICOKOM YPOBHE UYBCTBUTEIHLHOCTH JHArHOCTUKYMA.

«YHHBepcanbHBIi quarHocTriyeckuii Habop «EnuckpuH AB» MO3BOJSET BBIBIATh AHTUTENA B MEKMBIIICUYHON KHUIKO-
CTH, a TaKKe KPOBH U3 MOJOCTH CEepJla KUBOTHBIX, MOTYyYEHHBIX MOCIE UX yOos. DTOT Habop SABIAETCS IKCIIPECC TECTOM,
KOTOPBIM MO>KHO MPOBOJUTB NPWKU3HEHHYIO H/WIIH OCIeyOOHHYIO IMarHOCTUKY TPUXHUHEIIe3a CBUHEH B TeUeHHe 15 MuH,
MPaKTUYECKH B «IIOJIEBBIX yCIOBUIX.

KnrodeBble ciioBa: TpUXUHEIUIE3HAss MHBA3Ws, AUArHOCTHKA, KOMIPECCOPHYMHAsI TPUXUHEIOCKOIIHS, MEeTICHHHI3AINS,
XA, UDA.

Reliable diagnosis of trichinosis

Nebeshcuk O., Litvinenko O., Martynenko D., Artemenko L., Bukalova N., Bogatko N., Goncharenko V.

Thus, considering the requirements of the International epizootic bureau (IEB), International trichinosis commission, the
difficult endemic situation of trichinosis invasion in Ukraine, nowadays, the primary task is development and deployment of
the modern methods of its diagnostics in practice of veterinary medicine.

«Universal diagnostic kit «Episkrin AB» (individual express-diagnostics of animals’ trichinosis) has high sensitivity and
can detect the antibodies to Trichinella spiralis of pigs at the early stage of invasion, starting from 8—17 days after contami-
nation. It is impossible to detect Trichinella larvae in the specified terms, using the methods of compressorium trichinel-
loscopia and muscles digestion in artificial gastric juice.

Trichinella spiralis antibodies in serum of experimentally infected pigs have been discovered in 8-22 days after infec-
tion with the help of «Diagnostic enzyme immunoassay test-system «7richineliso test AB». It testifies a high sensitivity level
of diagnostics.

«Universal diagnostic kit «Episkrin AB» allows to detect the antibodies in intra-muscular liquid and blood from the ani-
mals’ heart after slaughter them. This set is an express test, which can be used as trichinosis diagnosis of pigs, during their
lives and/or after their slaughter, within 15 minutes. To recommend the use of «Diagnostic enzyme immunoassay test-system
«Trichineliso test AB» and «Universal diagnostic kit «Episkrin AB» for intravital diagnosis of animals’ trichinosis. To intro-
duce «Universal diagnostic kit «Episkrin AB» in practice of veterinary medicine for the trichinosis diagnosis before the
slaughter of pigs and, if it is necessary, for serological studies of animal carcasses after slaughter them.

Key words: trichinosis invasion, diagnostics, the methods of compressorium trichinelloscopia and muscles digestion in
artificial gastric juice, the help of EIA and 577-analysis method.

Haoitiwna 04.09.2017 p.

YK 619:616.34

CBICA C.A., accuctenT

sysa.sergey(@mail.ru

YO «Bumebcras 2cocyoapcmeennas Opoena «3nax Ilouemay
akaoemus 6emepuUHapHol MeOUuyUHbL)

JANHAMUKA MUKPOOPI'AHU3MOB KEJYJOYHO-KUIHNEYHOI'O
TPAKTA U IOKA3ATEJEN KPOBHY ITPU KOMILIEKCHOM JIEUEHUU
ACCOLUATHUBHBIX ITAPA3ZUTO30B TEJIAT

N3ydeHo neiicTBHE Ha cocTaB MUKPOQIIOPHI TOJICTOr0 KMIIEYHUKA KPYITHOTO POraToOro CKOTa, a TAKKe Ha OMOXUMHU-
YecKre U reMaTOoJIOTHYeCKUe M0Ka3aTell KPOBU NPOOHOTHKA M PACTHTEIFHOTO MPeONOTHKA, IPUMEHsIEMbIe B KOMILIEKC-
HOM JICYCHUH IPU ANCON03ax, BEI3BAHHBIX aCCOIMATHBHBIMU ITapa3uTo3aMu. Y OOJBHEIX TEJSAT OBUIO YCTAHOBICHO Hapy-
IIeHne 0OMEHHBIX IPOLECCOB, YTO CBUIETEIBCTBYET O Pa3BUTHH IIATOJIOTHIECKOTO Ipoliecca. B pesynpraTe npuMeHeHUs
KOMIUIEKCHOTO JIEYEHHsI HaOJII0AI0Ch BOCCTaHOBIeHHEe oOMeHa BemecTB. Hawmryummii spdekr mokasano mpuMmeHeHne
MIPOTHBONAPA3UTAPHOTO Mpenapara B COYETAHWH C PACTUTENBHBIM MPEOMOTHKOM M MPOOHOTHKOM. JlaHHBIE MpemapaThl
yIy4IIal0T COCTaB MHKPOOPTaHU3MOB U CTUMYJIHPYIOT pa3BUTHE COOCTBEHHOH HOPMOGDIOPEL.

KunroueBble ciioBa: accormanusi, 1ucOakTepro3, KPyNHBIH poratelif CKOT, MHUKpoGIIopa, MapasuT, MoKa3aTeIu KPOBH,
pacTUTENbHBII NPEOHOTUK, MPOOHOTHUK, TOICTHIA KUIIEUHHK.

© Cpica C.A., 2017.
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IMocTanoBKa MpPoOOJaeMbl, aHAJIU3 MOCJEAHUX HCCIAeI0BaHMiT U myOaukanmii. [lapasutaprsie
3a00JIeBaHusl — OJHHM W3 HauOoJee PaclpOoCTPaHEHHBIX NAaTOJIOTHH B KHUBOTHOBOJYECKOW OTPACIH.
Hapsiny ¢ nHbeKIMoHHO#M TaTOIOTHEH, TaHHas TpyIina 3a001eBaHUi BCTpedaeTcs ITOBCEMECTHO U Ha-
HOCHUT 3HAYHUTEIbHBIN YKOHOMUYECKUHN ymiep0 >KMBOTHOBOAYECKOM oTpaciu. [laTomorudeckoe AeiicT-
BHE IApa3WTOB HAa OPraHU3M >KMBOTHBIX TOBOJIFHO Pa3HOOOpa3HO, OJHAKO MaKCHMAallbHOE BIMSIHUE
Mapa3uThl OKa3hIBAIOT HA MUIICBAPUTEIHLHYIO U UMMYHHYIO CUCTEMbI, TEM CAMBIM CHUXAs MPOAYKTH-
BHOCTB KUBOTHBIX M CIIOCOOCTBYS Pa3BUTHIO BTOPUIHBIX MAaTOIOTHi [3].

MaxkcruManbpHOe TaTOT€HHOE JEHCTBHE Mapa3uThl OKa3bIBAIOT HA KEITyIOYHO-KHUIIEYHBIN TPakKT,
MOCKOJIBKY JUIsI OOJBIIMHCTBA BUAOB 3TO MOCTOSIHHOE MecTo obOutanus. [loa Bo3aelicTBEM NPOIYK-
TOB OOMEHa T'eIbMHHTOB, MEXaHUYECKAM BO3JCHCTBHEM, B CHIIY Pa3BHBAIOLIMXCS BOCIAIUTEILHBIX
MPOIIECCOB B JKEITYAOYHO-KHUIIIEYHOM TPAKTE KBAYHBIX CYIIIECTBEHHO M3MEHSETCS COCTaB MUKPOOpTa-
HU3MOB TOJICTOTO KUIICYHUKA B CTOPOHY CHMD)KEHUS YPOBHS HOPMOQJIIOPHI (B MEPBYIO odepenb Oudu-
N00aKTepuil M TaKTOOAKTEepUil), M YBEIMUYCHUSI YPOBHS YCJIOBHO-TIATOT€HHONW MUKpOQIopsl. Pa3BuBa-
eTCsl qucOmo3 (IrucOaKkTepro3), KOTOPHIH, B CBOIO OYEPEIb MPUBOAUT K HAPYIICHUIO MPOIIECCOB THIIIC-
BapeHusl, U, KaK CJIeJCTBHE — HapylIeHne oOMena Bemects [8, 10].

Psinom uccnepoBareneit ObLIO OTMEUEHO, YTO B OpraHax M TKaHSX KHBOTHBIX OJHOBPEMEHHO MO-
KET Tapa3uTUPOBATh HE OAWMH, a HECKOJIHKO BHIOB T€IBMHHTOB, BUPYCOB, OakTepuii, TpuOOB, Mpo-
CTEWIIINX U OHU HAXOMSATCS B CIIOKHBIX B3aMMOOTHOIIIEHUSIX HE TOIBKO APYT C APYTOM, HO U C OPTaHH-
3MOM XO3siMHa [2, 5]. YuuThIBask 3TOT QaKT, JJis CKOPEHIIEro BOCCTAHOBIICHUSI OpraHnu3Ma OOJIbHBIX U
BBI3ZIOPABINBAIONINX )KUBOTHBIX HEOOXOIMMO Ha3HA4aTh HE TOJIBKO CPENICTBA STHOTPOIHON TepamnuH,
HO TaK)Ke MaTOr€HEeTHYECKON U CUMITOMAaTHIECKOH Teparmu.

[locne mepeHeCEHHBIX acCOLMATHBHBIX Mapa3UTapHBIX W MH(PEKIMOHHBIX 3a00JIeBaHUH I CKO-
peiiero BOCCTAHOBIICHHS OPraHU3Ma >KUBOTHBIX, C LENbI0 MPOQUIAKTUKH, B CXEMY JICUCHHUSI U TIPO-
(dunakTHYECKUX 00pab0oTOK, HEOOXOUMO BKIIIOYATh MpenapaThl MO0 J00aBKH, YIIydIIaIOIIe COCTaB
MHUKPOOPTaHU3MOB U CTUMYJIHPYIOIIME pa3BUTHE COOCTBEHHOW mone3Ho mukpodiopsl. K takum
npenapaTaM OTHOCATCS NPeOMOTUKUA W TPOOHMOTHKH, JTHOO CHHOMOTHKU (MPeOHOTHK+TIPOOHOTHK).
JIOBOJIBHO MIMPOKO MPUMEHAIOTCA W KOMIUIEKCHBIE TIPENapaThl, COAEPIKaIIe B CBOEM COCTaBe Mpedu-
OTHK ¥ COpOCHT.

Lens uccjenoBaHus — M3yYUTh AUHAMUKY MUKPOOPTaHU3MOB U OCHOBHBIX MOP()OJIIOTHYECKHX
1 OMOXUMHYECKUX TOKa3aTelied KPOBU MPH KOMILIEKCHOM JICYCHUU aCCOIMATUBHBIX Mapa3uTO30B
TEJIAT.

Matepuas u MeToabl Uccaeq0BaHUs. [ U3yYeHUs] MUKPOOPTaHU3MOB TOJICTOIO KHIICYHHKA
oTOupanu npoOsl (eKanuii HeTOCPEICTBEHHO M3 MPSIMOM KHUILIKW TEISAT, BO BpeMs akTa IedeKaluy,
TIOMEIIAJIA B CTepuibHbIC darku [letpu. 3atem Opanm HaBecKy dekanmnid Maccoit 1 r u menanu psim
ToCIe/IOBATeNBHEIX pa3BeneHuit 10 107", 3aTeM MpOBOIMIN MOCEB HAa COOTBETCTBYIOIINE MHTATEb-
HBIE cpelbl He mo3gHee 2-3 yacoB mociie otoopa. KommuectBo Oaktepuii B 1 T (ekanuii onpeaemnsiiu
10 YHCITY KOJIOHHUH, BRIPOCIINX HA COOTBETCTBYIOLIEH MUTATENBHOM Cpefie C TIepecyeToM Ha KOJTUJec-
TBO TMOCESHHOTO MaTepHala U CTeleHb ero passejaeHus. OpUeHTUPOBOYHYIO WIACHTH(PHKAINIO OU(H-
JI0- U JJAKTOOAKTEpUii MPOBOANIN MUKPOCKOITMYECKUM METOZOM (OKpacka Ma3ka 1mo I'paMy), KOTOpBIi
MO3BOJISIET OLIEHUTH MOPQOIOTHIO KIETOK. MOeHTU(HUKAIMIO KHUIIEYHOH MajJO4KH TMPOBOIWIN TIO
MOP(OIOTrO-KyJIbTYPaTbHBIM H OHOXUMHUYECKHUM CBOWCTBaM. POJIOBYIO MPUHAIICKHOCTH MUKPOMHUIIET
OTIPENIEIISUIN C YIETOM UX MOP(OJIOTHUECKUX U KYJIbTYpalbHBIX OcOOCHHOCTEH. B X01e ombITOB ompe-
JISJISLT KOJIMYECTBO KHUIIICUHBIX TANIOYeK, OnpumpodakTepuil, TakTo0anLI, a3poOHBIX OAIMILI, KIIOCT-
puanii, cTaQ KIIOKOKKOB, CTPEINTOKOKKOB, TPUOOB U APOMKIKEH B TOJCTOM KHUIICUHUKE [4].

B xone nccnenoBanuii 661 cPOPMHUPOBAHBI TIO MPHUHIUITY aHAJIOTOB YETHIPE TPYMIBI TENAT IO
10 ronoB B Kax[0ii: mepBas rpymmna o0padaTeiBaiachk NPOTUBOMAPA3ZUTAPHBIM IIperapaToM U mpoOuo-
THKOM, BTOPOH TpyIIe 3aJaBajii IPOTHBONIAPA3UTAPHBIN MIpemapaT u pacTUTEIbHBIN MPEOHOTHK, Tpe-
TheH TpymIe — IPOTHUBOMAPA3UTAPHBIN MIpenapar, MPOOHOTHK U PACTUTENBHBIN MPEOUOTHK, YeTBepTas
rpymma Obljia KOHTPOJIEHOW M HUKAKUMH TIperapaTtaMu He 00padaThiBanach. Y KHUBOTHBIX BCEX TPYIIT
oTOupanu npoObl KPOBH AJISI TE€MAaTOJIOTUYECKOTr0, OMOXMMUYECKOr0 MCCIEIOBAHMUS A0 MPUMEHEHUS
MpenapaToB, 3aTeM KaKIble ceMb JHEH Tocie MpUMEHEeHHUs. B3sTHe KpOBH POBOIMIH C COOIIOICHH-
€M TPaBWJI aceNTHKH U aHTHCENTHUKU U3 IPEeMHON BEHHI B JIBE CyXHE YHCThIE MPOOUpKHU. B oxHOM U3
npoOUpPOK KpoBb cTabmnu3npoBaiu renapuaoM (2,0 EJI/min), a Apyryio UCions30Baiy Ui MOTYIESHUS
CBIBOPOTKH [4].
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B xpoBu omnpenensiiym KOJIMIeCTBO SPUTPOIHUTOB, JICHKOIMTOB, TpoMmboruTo, COD, comepxaHue
reMOTrI00rHa, BBIBOJWIN JIEHKOTpaMMy, (harouTapHylo aKTHBHOCTh JEHKOIMTOB. B CHIBOpOTKE KpoO-
BH YCTaHaBJIMBAIM KOHIIEHTPAIIKIO 001Iero 0eiika, ajpb0yMHHOB, YPOBEHD IEI0YHOMN (ocdoTasbl, Ou-
JUpyOUHa, aKTUBHOCTh amuHoTpaHcdepas (AcAT, AnAT) [2, 8,9, 10].

[IpeOnoTHKM — BeIIECTBa, CHOCOOCTBYIOIIME BOCCTAHABICHUIO HOPMOQIIOPH KETyJOYHO-
KHLIEYHOTO TpakTa. Y CBAaMBAIOTCS M THAPOIU3YIOTCS JIMIIb MUKPO(DIOpOi KHIeuHNKa. JaHHBIH mpe-
napar CTUMYJIHUPYS Pa3BUTHE IMOJIE3HON MHUKPOQIOPHI MMOJABISET pa3MHOKEHHE MATOTeHHBIX MUKPO-
OpPTaHU3MOB, B TO € BpEMsl YCHIIUBAs JICTOKCUKAITMOHHBIE QYHKIIMH MUKPOGIOpHl B Bce (DYyHKIIMU
KeNyJOYHO-KUIIEYHOTO TPAKTA.

[Ipo6GuoTuky B cBOEM pa3HOOpa3WH HE YCBAMBAIOTCS B XKEIyAKEe M TOHKOM KHIIIEYHHKE, a TIPaKTH-
Yyecku 0e3 U3MEHEHUI JOCTHTal0T TOJCTON KUIIKW. budumpobakrepuu u JIakTOOAKTEpHH, Yallle BCEro
BXOJSIME B cOocTaB OONBIINHCTBA MPOOHMOTHKOB, JUOO MPOAYKTH OOMEHa M COCTOBJISIOLIUE psina
JOPYTUX MUKPOOPraHU3MOB (Oauuiul OpYyruxX BHOAOB), YTHIM3UPYS JAKTYJI03Y, BBIIEIAIOT MOJOYHYIO
KHCJIOTY, KOTOpasi MOJABJISET POCT THUJIOCTHOW M OOJIE3HETBOPHOW MUKPO(MIOPHI, YTO TPUBOJIUT K
(OpMHPOBAaHUIO B OPraHU3ME MOLIHOTO 3AIIUTHOTO (aKkTopa — HOPMaJIbLHON MUKPO(IOPH! KUIIEYHH-
Ka ¥ cII0cOOCTBYET MOBBIILICHUIO MECTHOTO M OOIIET0 IMMYHHUTETA.

OcHoBHBIE pe3yJbTaThl HCCJIeA0BaHUs. B Xo/e mpoBeIeHHBIX UCCIeA0BaHNI HaMU OB TTOJTY-
YeHBI CIIEAYIOINE Pe3yIbTaThI.

VY WHBa3HMpOBAaHHBIX TEJAT BCEX TPYII YCTAHOBJICHO CHM)KEHHE KOJHMYECTBAa TPOMOOLHMTOB (IIpH
Hopme 260,0-700,0x109/m), sputporuto (ipu HOpMme 5,0-7,5x1012/11), yBenuyeHue ynucia JCHKOLHU-
toB (mipu HopMme 4,5-12,0x109/m), COD (npu HOpMme 0,5-1,5 MM/4). YV HHBa3HPOBAHHBIX JKUBOTHBIX
HabmronaeTcs CHWKEHUE KojanyecTBa remorioouna (mpu HopMe 90-120 r/n). [lanHbie HapyIIeHHs, Ha
HAaIll B3MJISA, OOBSCHSIOTCS TOKCHYECKUM U aJUIEPTUUECKUM JIEHCTBHEM Mapa3uTOB HAa OPTaHU3M KH-
BOTHBIX. HeoOXoAMMO YyYHTHIBaTh W BOCHAJIHUTEIBHBIE IMPOIECCHI, Pa3BUBAIOMIMECS B JKEITyIOYHO-
KHIIEYHOM TPaKTE B pe3yjIbTaTe MapasuTUPOBAHUS TEILBMUHTOB W BEIyLIHe K HApPYIICHUIO BCACHIBA-
HUSI OCHOBHBIX MUTATEIbHBIX 3JIEMEHTOB (OENKOB, )KHUPOB, YIIEBOAOB, MAaKPO-, MUKPOIJIEMEHTOB, BH-
TaMHHOB), B PE3YJIbTATE YEro HapymaloTCsi OOMEHHBIE ITPOLIECCH B OPraHNU3ME.

VY TenaT BceX rpyin HabmomaeTcs runonporenHemus (58-62 r/mn, npu Hopme 72-86 /). Ilpu ucc-
JieI0BaHUU (Ppakiuii Oesika CBIBOPOTKU KPOBU MBI BBISIBIIIM runoansoymudemuto (11-14 v/n npu Ho-
pme 18-46 /). Mbl ipeamoaraeM, 4To JaHHbIC HAPYIICHUS BbI3BAaHBI B MIEPBYIO OYepEeb HAPYIIICHH-
€M BCAChIBaHHsI aMUHOKHCIIOT B TOHKOM KHIIIEYHUKE HM3-32 HAXOJSIIINXCS TaM Mapa3uToB U BOCIAIIHU-
TEJNBHOTO MPOLEcca, TPOUCXOISIIETO B KUILICUHHKE.

AxTuBHOCTh Takux ¢epmeHToB Kak AcAT, AnAT noseimena go 0,80-1,3 mxkat/m u 0,60-0,95
Mkkat/n (mpu Hopme 0,10-0,55; 0,10-0,68 mMKkaT/71 cooTBeTCTBEHHO). Habm101a710Ch MOBBIIICHHE
AKTMBHOCTH IIEJOYHON (ocdaTazsl y KHMBOTHBIX Bcex rpymm g0 0,90-1,18 Mkkat/in (npu HOpMeE
0,10-0,68 mkkat/m). [loBeimieHHne OMIUPYOMHA CBUAECTENBCTBYET O BOCIIAIUTENBHBIX MPOIIECcCcax Co
CTOPOHBI TIEYCHHU, Pa3pyIICHUU OOJBIIOTO KOJIWYECTBA SPUTPOIUTOB, HAPYNICHUH KpoBeoOpasy-
fomel GyHKIUU nevyeHd. /laHHble U3MEHEHHS B OPTaHM3ME JKMBOTHBIX BBI3BAaHBI TEM, YTO, Iapa-
3UTHPYS B OOJBIIOM KOJMYECTBE M B aCCOLMALMU APYT C IPYroM, Mapa3uThl BHI3BIBAIOT 3HAUMTE-
JBHYI0 MHTOKCUKALMIO OPraHM3Ma, BOCHAJICHHE JKEeyI0YHO-KUIIEYHOTO TPaKTa, YTO HETOCPEACT-
BEHHO BIIMAET Ha (YHKUIHUH U COCTOSHHE MEYEHU M KaK CIEICTBUE — H3MEHEHHE aKTUBHOCTH dep-
MEHTOB, yBenuueHue OmnnpyOuna. K 3ToMy mpuBOAMT Kak COBMECTHOE BO3JEHCTBHE Mapa3uTOB
Ha OpraHW3M XO35MHA, TaK W OOJbIIas TIyOMHa HApYIICHHWH B OpPraHU3ME XO3sSHMHA, BBI3BAaHHAs
MMEHHO accOolHaIeil mapa3uToB.

BoccranoBienne MOpdoornueckux 1 OMOXUMHUYECKHX TIOKa3aTelNeil KpOBH JI0 YPOBHS 3JI0POBBIX
XHUBOTHBIX B TpeThell rpymme Habmomanock Ha 13 geHp mocie oOpabOTKHM MpPOTHUBONAPAa3UTAPHBIM
MpenapaToM B COUYETAHWUH C PACTHTEIBHBIM MTPEOMOTHKOM U POOHOTHKOM. B TO Bpems kak B APYrHx
TpyIax BOCCTAHOBJICHUE HAOII0AI0Ch K 2 1-My THFO.

Ha 12-15 nnHu mocne o6paboTku mpoOHOTHKOM HaOII0aJI0Ch BOCCTAHOBICHHE COCTaBA MHUKPO-
(JIOPBI TOJICTOTO KHIIEUYHUKA O YPOBHS 3I0POBBIX JKUBOTHBIX B IIepBoii rpymime. Ha 15 nenp mocne
06paboTKu IpoGHOTHKOM OMbHI0- U NaKToGaKTepun Haxommiuch Ha yposue 10°-10'° KOE/r, ku-
lIeUHAs MANOYKa, CTPENTOKOKKH, CTa(HIOKOKKH, KIOCTpUAMH cHu3miuch no 10°-10° KOE/r mo
CPABHEHWIO C NEPBOHAYAILHEIMM JAHHBIMH, MUKPOMULETEL 1 a’poOHBIe OalWIUIBl CHUZWINCH 10
10°-10° KOE/r.
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Bo BTOpOI1 U TpeThell rpymmnax HopMaau3aus MUKpoGIopsl Habmoaanack Ha 7-10 gHH, YTO, KaK
BUIHO W3 BBIIICYKAa3aHHBIX JaHHBIX, TOpa3fo ObIcTpee, yeM Ipu 00paboTKe TOIBKO JIMIIb TPOOHOTH-
koM. Tak, yxe K 7 qHIO 00pabOTKHM KOJUYECTBO JIAKTO- U OM(HUI00aKTepHil HAXOIUIOCH Ha YPOBHE
10°-10" KOE/r, Toraa kak KonuaecTBo cTad(dUIOKOKKOB, CTPENITOKOKKOB, KITOCTPHAMH M KHIICIHOM
nanouku cHu3Hnock 10 10°-10° KOE/r. KonmuecTso MUKPOMHUIET U adpOOHBIX Galiil K 7 JTHIO 06pa-
GOTKH CHU3MIIOCK 10 YPOBHS 3[0POBBIX *MBOTHBIX H HAXOAMWIOCH B npeaenax 10%- 10° KOE/r. Cneny-
€T OTMETHTD, YTO B TPYIIIE )KUBOTHBIX, ITOJYYaBIINX PACTUTENbHBIA MPeONOTHK, BOCCTAHOBJICHNE MU-
Kpo(IOpBI MPOUCXOIUIIO OBICTPEE, YeM B IPYIIIE, MTOTYYABIICH JIUIIb TPOOUOTHK.

B xoHTpoONBbHOH rpyIie Ha MPOTSHKEHHH BCETO OMbITAa HAOIOAANCS AUCOAKTEPHO3 TOJICTOrO KHUILeY-
HIKA, KOTOPBIH BBIPAYKAJICS HU3KMM ypoBHeM Ouduao- i makrodakrepuii (10°-107), MOBBILICHHBIM YpOB-
HEM YCIIOBHO-TIATOTCHHOH W OOJMTaTHON MUKPOQIIOPHI: KHUINCYHAs Malouka HaXOIWJIach Ha YpPOBHE
10°-10%° KOE/r, cTad)dUIOKOKKH, CTPEHTOKOKKH, KIOCTPHIMH HAXOAMINCh HA BBICOKOM YPOBHE:
107-10%° KOE/r. Ha6ro1a10¢h MOBBIIIEHHE YPOBHSI MUKPOMHUIIET U a3pOOHBIX OAIiiuI 10 10°-10°KOE/r.

BeiBoabl. I1o pesynprataM HamMX MCCIETOBAaHUA MOXHO CHIETaTh BBIBOIBI, YTO BBEJICHHE B CXe-
My JICYCHHUS] aCCOLMATUBHBIX Mapa3uTO30B MPOOHOTHKA U MPeONOTHKA MO3BOJISIET YCKOPUTH MPOIIEce
BBI3/IOPOBIICHHS )KUBOTHBIX, TEM CAMBIM BOCCTAaHOBHUTH MMPOAYKTUBHOCTD U COKPATUTh SKOHOMUYECKHE
notepu. Jlyumuii 3pQexT maeT KOMIUIEKCHOE MPUMEHEHHE IpernapaToB — MPOTHBOIAPa3MTAPHBIN
npenapar + npoOUOTHK + PaCTUTEIBHEIN MPEOHOTHK.
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JluHamika MiKpOOpraHismMiB HUIYHKOBO-KMIIKOBOI0 TPAKTY i MOKA3HHUKIB KPOBi 32 KOMILIEKCHOIO JIIKyBaHHS
acOliaTHBHUX MAPA3UTO3iB TEJIAT

C.A. Cuca

BuBueHo [it0 Ha CKI1aa MiKpO(IIOpH TOBCTOrO KHIICYHHKY BEJIMKOI poratoi Xyao0u, a Takox Ha OioXiMi4HI Ta reMaTosIorivHi
MOKA3HUKK KPOBi MPOOIOTHKA i POCIMHHOTO NPediOTHKA, 1110 3aCTOCOBYIOTHCS B KOMILICKCHOMY JTiKYBaHHi 3a 1uCc0i03iB, 3yMOBIIe-
HHX acOLIaTHBHUMH I1apa3HTo3aMu. Y XBOPHX TENAT OyJI0 BCTAHOBJICHO MOPYIICHH OOMIHHHX MPOLIECIB, L0 CBITYUTH PO PO3BHU-
TOK IaTOJIOTIYHOTO Mporecy. B pe3ynbrari 3acTocyBaHHS KOMIUIEKCHOTO JIKYBAHHS CIIOCTEPIraocs BiHOBIEHHS OOMiHY pedo-
BuH. Haifkparmuii eekT Maio 3aCTOCyBaHHS IPOTUIIAPA3UTAPHOTO TPerapaTy B MOEAHAHHI 3 POCIMHHAM NPebiOTHKIB 1 Tpo6ioTH-
koM. L1i mpenapaTy MOKparyoTh CKJIal MIKpPOOPTaHI3MIB 1 CTUMYITIOIOTh PO3BUTOK BIIACHOT HOPMO(IIOPH.

KurouoBi cioBa: acouiauis, qucbakTepios, Bellka porata xyno0a, MikpodJiopa, mapasuT, HOKa3HUKH KPOBi, POCIHH-
HHI IPe6i0THK, MPOOIOTHK, TOBCTUH KUIICYHHUK.

Dynamics of microorganisms of the gastrointestinal tract and indicators of blood in integrated treatment of
associatid parasites of telies

S. Sysa

The effect on the composition of the microflora of the large intestine of cattle, as well as on the biochemical and hemato-
logical parameters of probiotic and plant prebiotic blood, used in complex treatment for dysbiosis caused by associative para-
sitosis. In patients with calves, a metabolic disorder was found, which indicates the development of a pathological process in
the animal body.

To study the microorganisms of the large intestine, samples of feces were taken directly from the rectum, during the act of defe-
cation, placed in sterile Petri dishes. Then we took a sample of feces with a mass of 1 g and made a series of successive dilutions to
10-11. Then we sowed the appropriate nutrient media no later than 2-3 hours after the selection. The amount of bacteria in 1 g of
feces was determined from the number of colonies grown on the appropriate nutrient medium, with the conversion to the amount of
seed material and the degree of its dilution. Approximate identification of bifido- and lactobacilli was carried out by a microscopic
method (Gram staining), which allows evaluating the morphology of cells. Identification of Escherichia coli was carried out accord-
ing to morphological-cultural and biochemical properties. The micromycete's generic membership was determined taking into ac-
count their morphological and cultural features. During the experiments, the number of E. coli, bifidobacteria, lactobacilli, acrobic
bacilli, clostridia, staphylococcus, streptococcus, fungi and yeast in the large intestine.

In the course of the studies, four groups of calves were formed according to the principle of analogues: 10 groups each:
the first group was treated with an antiparasitic drug and a probiotic, the second group was assigned an antiparasitic drug and
a plant prebiotic, the third group — an antiparasitic drug, a probiotic and a plant prebiotic, the fourth group was a control and
No drugs were not processed. In animals of all groups, blood samples were taken for hematologic, biochemical studies prior
to use of the preparations, then every seven days after application. The blood was taken with observance of the rules of asep-
tic and antiseptic from the jugular vein into two dry clean test tubes. In one of the tubes, the blood was stabilized with heparin
(2.0 U/ ml) and the other was used to produce serum.

Blood counted the number of erythrocytes, leukocytes, platelets, ESR, hemoglobin content, deduced leukogram, phago-
cytic activity of leukocytes. Serum concentrations of total protein, albumins, alkaline phosphatase level, bilirubin, activity of
aminotransferases (AsAT, AIAT).

Prebiotics — substances that contribute vosstanavleniju normal flora of the gastrointestinal tract. They are absorbed and
hydrolyzed only by the intestinal microflora. This drug stimulates the development of beneficial microflora suppresses repro-
duction of pathogenic micro-organisms, at the same time increasing the detoxification function of the microflora and all the
functions of the gastrointestinal tract.

Probiotics in his raznobrazii not digested in the stomach and small intestine, and almost unchanged reach the colon.
Bifidobacteria and lactobacilli, often included in the majority of probiotic or exchange and composes a number of other mi-
crobial products (bacilli other species) disposing lactulose, isolated lactic acid which inhibits the growth of putrefactive and
pathogenic microflora, leading to the formation in the body of a powerful protective factor — the normal intestinal flora and
contributes to the local and general immunity.

As a result of the use of complex treatment, metabolism was restored. As a result of the use of complex treatment, the
best effect was shown by the use of an antiparasitic drug in combination with a plant prebiotic and a probiotic. These drugs
improve the composition of microorganisms and stimulate the development of their own normoflora.

Restoration of morphological and biochemical blood parameters to the level of healthy animals in the third group was
observed on day 13 after treatment with an antiparasitic drug in combination with a plant prebiotic and a probiotic. While in
other groups, recovery was observed by the 21st day.

Key words: association, dysbiosis, cattle, microflora, parasite, blood counts, vegetable prebiotic, probiotic, colon.
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MUKPOBHUOILEHO3 KEJIYJOYHO-KUIIIEYHOI'O
TPAKTA KPYIIHOI'O POT'ATOI'O CKOTA IIPH
I'EJIBMUHTO3HO-ITPOTO3003HbIX UHBA3UAX

H3ydeHo BnusiHME psila MOHOMHBA3Mil M aCCOLMATUBHBIX MAapa3sdUTO30B Ha MHUKPOOMOLEHO3 JKEIyA0YHO-KHIIEYHOTO
TPaKTa XBAaYHBIX, HEIIOCPEICTBEHHO PyOIla U TOJCTOrO KUIIEYHUKA. Y CTAHOBJIEHO, YTO M MOHOWHBA3UM, U ACCOIMALIUM Pa3-
JIMYHBIX Napa3UTOB BBI3BIBAIOT 3HAYUTEIBHBIC M3MEHECHUS B COCTaBE MHUKPOOPraHU3MOB JKEIyJOYHO-KHMIIEYHOIO TpPaKTa
KPYITHOTO POTaToro CKOTa: HaOIIOAAeTCsl HU3KUH ypOBEHb OMGUI0- U JTAKTOOAKTEepHH, BEICOKUH YPOBEHb KUIICYHOH Maoyd-
KM, aHadPOOHBIX Gamul, CTaUIOKOKKOB, CTPEITOKOKOB, KIIOCTPUANI 1 MUKPOMHIIET. B pyOIie »KBayHBIX IIpU Mapa3uTo3ax
CHIDKACTCSI KOJIMIECTBO MH(PY30pHH, UX MOIABMXHOCTh U aKTHBHOCTB. JlaHHBIC N3MEHEHUS TOBOPST O Pa3BUTHUH AUCOHO3a B
KEJTyI0YHO-KHIIIEYHOM TPAKTe, U HEMOCPECTBEHHO, B TOJICTOM KHIIIEUHHKE.

KiroueBble ciioBa: accoumanys, MOHOMHBA3Ms, [1APa3UT, MUKPOOPraHU3M, MUKpOQJIIopa, pyOeL, TOJICThIH KHIICUHHUK,
KpYIHBIH poraTblii CKOT.

IHocTranoBka Npo0JieMbl, aHAIN3 MOCIETHUX HCCIeTOBAHMI M MyOuKanuid. COBpeMEHHOE pa3BH-
THE OCHOBHBIX HaIlpaBJICHU >KMBOTHOBOJICTBA MO3BOJISIET MUHUMAIN3UPOBATh PAa3BUTHE M pacIpocTpa-
HEHUE psiia MHPEKIMOHHBIX U MHBAa3HOHHBIX 3a0oeBaHuil. OfHAKO, HA CEro/lHs JaHHbIE NATOJIOTUH BCE
PaBHO 3aHUMAIOT OJJHO M3 JIMAUPYIOIIUX MECT CPEey IIPUYMH, BbI3BIBAIOIINX MAKCUMAJIbHBIE IIOTEPH Cpe-
JIY TIOTOJIOBBSI JKUBOTHBIX 1 SKOHOMHUECKHE 3aTPaThl, BKIFOYAIOIIHUE: TIOTEPH OT CHMYKEHHS TIPOIYKTHUBHO-
CTH, TIOTEPH OT Majeka, 3aTpaThl Ha JiedeHne 1 NMpoduIakTuKy. HeoOXoaMMo OTMETHTh, YTO KaK MHBA3H-
OHHBIE 3a00J1eBaHM, TaK ¥ HH(EKIHOHHBIE, PEIKO MPOTEKAIOT B BHJE MOoHO3a0oneBanus. Hanbomnee gac-
TO 3TO psint 3a00JICBaHUH, KOTOPBIE MPOTEKAIOT OJHOBPEMEHHO M BBI3BIBAIOT MaKCHMAaJIbHOE MaTOr€HHOE
JeHCTBHE Ha OpraHu3M >KMBOTHOro. HemanoBaxkeH u TOT (haxT, 4T0 MH(EKINOHHBIC M MHBAa3HOHHEIC 3a-
OoJeBaHUs! MPOTEKAIOT MAPAJUICIIBHO JPYT APYTY, U, HEPEAKO COIYTCTBYIOLIAsl IATOJIOIUS 3HAYUTEIHHO
OCJIOKHAET TeUCHHUE NEPBOHAYATIBLHOM, WM OCHOBHOM matojoruu [1, 2].

U3 Bcero mHOroo0Opasus MH(GEKUIMOHHBIX M MHBAa3WOHHBIX 3a00JIEBaHUM, yallle BCETO PErHCTpH-
pyroTcst UH(EKIUN U HHBAa3HU XKellyJOYHO-KUIIeyHoro TpakTa. Haubosee qacto nanHbie 3a00s1€BaHUsA
IIPOTEKAOT B BUJIE aCCOLMALIMN U BBI3bIBAIOT 3HAUUTEIIbHbBIE HAPYILECHHUS B OPraHU3Me KUBOTHBIX, U, B
MEPBYIO OYepeib, ATO PE3yJbTaT BO3ACHCTBU TOKCHUECKUX BEIIESCTB Mapa3uToB, OaKTepHil, BUPYCOB,
IpuOKOB, aljieprudeckas peakiys OpraHu3Ma >KUBOTHOI'O, M, KaK CIEICTBHE — HapylleHHe oOMeHa
BemecTs [3, 4].

KemynouyHO-KUIIEUHBIH TPAaKT KUBOTHBIX — 3TO MECTO OOMTaHHS Pa3IMYHBIX MUKPOOTaHHU3MOB,
TaKUX Kak OakTepuH, BUPYCHI, MUKPOMHIETHI, IpocTeiimue. BugoBoe pazHooOpasne UX OTPOMHO.
YacTh MUKPOOPIaHU3MOB HE OKa3bIBAIOT CYLIECTBEHHOI POJIM B Ipolieccax MUIIEBAPEHUs )KUBOTHBIX,
SBJISISICH OONMUTaTHON MHUKpO(IOpoii. Psin MuKpoopraHu3MoB, Takue Kak JIakToOakTepun, 0nduaodax-
TEPUH UTPAIOT HETIOCPEACTBEHHYIO POJIb B MPOLeCcCax MUILEBAPEHNS, SBISAACH HCTOUHUKOM MIPOTENHA
JUTS JKHBOTHBIX, CHHTE3UPYSI PSI BATAMUHOB, TAKAX Kak BUTaMHUHBI Tpynmsl B, Butamun C, PP, H. Tax
&Ke psZi MUKPOOPIaHU3MOB eIy JOYHO-KHUIIEYHOI'0 TpaKTa HEIOCPEICTBEHHO OTBEYAIOT 3a pacllen-
JeHWe KJIeT4aTKh (B OCHOBHOM WH(QY30puH). Psia MHUKpOOpraHM3MOB SIBJISIFOTCS — yCJIOBHO-
MaTOTeHHBIMH, T.€. IPU KaKUX-TNOO HAapYIICHUSX B OpraHU3ME YCIIOBHO-TIATOTE€HHass MUKpoQIopa
MOXET HOMEHSATh CBOM ()epMEHTATHBHBIE CBOHCTBA, MPUOOPECTH TEMOIUTHIECKUE CBOWCTBA (PHTEPO-
natoreHHbld mwtamM E.coli), n mepeilTu B pas3psig mMaTOreHHOW, TeM caMbIM BBI3bIBas psij 3a0oJeBa-
HUl. MUKpOOHOLIEHO3 KHIIEYHHKAa — CUCTEMa OYeHb AMHAMHYHAs U CHOCOOHAs K Pe3KOMY H3MEHe-
HHUIO, OCOOCHHO B CTOPOHY CHMXXCHMS YPOBHS HOPMOQUIOpHl M IOBBIIICHHUS YPOBHSA YCJIOBHO-
natoreHHo#. [IpuduHaMu JaHHBIX W3MEHEHUH HauboJiee 4acTo SIBJIAIOTCS: HApYyIIEHUE B KOPMIICHUU
KHUBOTHBIX (KpPaTHOCTh KOPMJICHHS, 00bEM KOPMJICHUsI, KaYeCTBO KOPMOB, COCTaB KOPMOB M COOTHO-
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[IIeHNEe B HUX OCHOBHBIX DJIEMEHTOB, COCTOSTHIE BOJIOTIOSN ), TIOMIAZIAHNE U NajbHEIee pa3BUTHE B Op-
raHW3ME KUBOTHBIX TIAPa3UTOB U MATOICHHBIX MUKPOOPTaHU3MOB (0aKTepuH, BUPYCHI, TPUOKH) [2, 3].

Hcxonst 3 BBIIEN3NOKEHHOTO, TIEpe ] HaMK ObLIa MOCTaBJIeHa LeJlb — U3YyYUTh BIHMSHHE MapazuTap-
HBIX areHTOB Ha COCTaB MUKPOOHOIIEHO3a JKEMyAOYHO-KHIIIEYHOTO TPaKTa KPYITHOTO POraToro CKOTa.

Marepuana u MeToabl ucciaenoBanus. C 1ENb0 U3yYeHUs TeIbMHUATO(GAYHBI KPYITHOT'O POraToro
CKOTa B Pa3IHYHBIX MOJOBO3PACTHBIX TPYIIAX Psia XO3SHCTB MBI MPOBOJWIH TeIbMUHTOOBOCKOITH-
geckue ((haoTannoHHbIe) UccienoBanus MetoaoM Jlapiauara u @romiedopna [8, 10].

Jlnist onpesieNieHns] BITUSIHAS T1apa3uTOB HA KAUECTBEHHBIN M KOJMUYECTBEHHBIH cocTaB MUKPOQIIO-
pBI U MUKpPO(]AYHBI JKETYJOYHO-KUIIEYHOTO TPaKTa KPYMHOTO POTaToro CKOTa MPOU3BOAWIN OTOOD
COJICP)KUMOTO PyOIla ¥ TOJICTOrO KHIICYHHKA Y 3apa’KEHHBIX KHBOTHBIX M M3YYalH COCTAB MHKPO-
¢diopel. 3ateM, He mo3aHee 2—3 4YacoB Iociie 0TOOpa, MPOM3BOIWIN BBICEB Ha IMHMTATCIBHBIC CPEIbI.
Conepxumoe pyOra oTOHpany ¢ MOMOLIBIO MUIEBOJHOTO 30Ha, MPOOBI (heKannii — HeOCPEACTBEH-
HO W3 TPSIMOM KUIIIKKM BO BpeMs JiepeKkaruy B CTEPHIBLHYIO MOCYAy. B momydeHHOM npenapaTe «BUCS-
Yell Karuim HaOJIroay 3a ABMKEHUEM HH(Y30pHid CHaYalla 101 MaJIbIM, TIOTOM T10/I CPEJTHUM YBEIH-
YeHHEeM MHKpOCKora. J[Jis onpeaeneHusi Koln4yecTBa WHGY30pUil mpuTHpaiu K kamepe [ opsieBa num-
(hoBaILHOE MIOKPOBHOE CTEKIIO, PACCMATPUBAIH CETKY IO MAJILIM YBEIMUSCHHUEM MHKPOCKOIIA U 3aI10-
JHSINA Kamepy (HIbTPaToOM pyOIIOBOTO COACPKIMOTO U3 CMECUTENA, KaK 3TO JeNaeTcs P MoJIcUYeTe
(hOpMEHHBIX 3JIeMEHTOB KpoBH. MH(py30pun noacunthiBasd B 100 OONBIIMX KBajpaTax CETKH, KaK
MIPH MTOJICYETE JICHKOIUTOB.

AXTUBHOCTH PyOLIOBON MUKpO]IOPHI onpenersiy npodoii ¢ MetrnienoBbiM cuauM. K 1 M 0,03 %
pacTBOpa METHUJICHOBOM cuHM n00aBisuid 20 Mi1 pyOIIOBOM KMIKOCTH W HAOJIrOMadd BpeMs, 3a KOTO-
poe Ipoucxoanno obecrBeYMBaHNE pacTBOpa (B HOPME — B TEUCHUE 3 MHH).

Jlyis ompeneneHuss BUJOBOTO pa3HOO0pasus W KOJIMYECTBA MUKPOOPTAaHU3MOB PyOIla U TOJICTOTO
KMILIEYHUKA Opain HaBecKy (ekaiuii Maccoit 1 r, a pyO1oBoe comepkuMoe B o0beMe 1 M1 1 aenanu
PSIL TIOCIeOBATeNbHEIX pasBenenuit 1o 107", 3aTeM MpOBOAMIM TMOCEBBI HA CHCIUAIN3HPOBAHHBIC
MUTaTeNbHBIC Cpebl B o0beMe 0,1 MIT U3 pa3TuvHEIX pa3BeICHUH.

KommgecTBo GakTepmii B 1 T hekaymii ONIpeaesisiTy 10 YUCITy KOJOHHH, BRIPOCIIINX HA COOTBETCT-
BYIOIIEH MUTATEIBHON Cpele C MEepPecyeToM Ha KOJWYECTBO MOCESTHHOTO MaTepuaia M CTENeHb ero
pasBeneHust. OpUECHTHPOBOYHYIO UACHTU(DUKAIHIO OU(pUI0- U JTAKTOOAKTSPUH IPOBOIUIA MUKPOCKO-
MMTYECKIM METOJ0oM (OKpacka Mas3Kka 1mo ['paMy), KOTOpBIil MO3BOJISIET OLEHUTh MOP(HOIIOTHIO KIETOK.
WneHTHUKANNIO KUIEYHOU TAJOYKH MPOBOJMIIN 1O MOPQOIOTO-KYJIbTYpPalbHBIM U OHOXUMHYEC-
KHM CBOMCTBaM. POJIOBYIO0 PHUHAIICKHOCTH MUKPOMHUIIET ONPEICIISIN C YYETOM HX MOPQOJIOTHIeC-
KHX U KyJbTYPaJILHBIX OCOOCHHOCTEH. B X07I¢ ONBITOB ONpe/eIsiii KOJIMYSCTBO KUIIIEYHBIX MaJIOUCK,
oudunnodakTeprii, JTAKTOOAITMILI, a3pOOHBIX OAIMIII, KIOCTPHINN, CTAPHIOKOKKOB, CTPEITOKOKKOB,
rpubOB U APOXKEH B pyOIle, TOICTOM KHIIeuHuKe [6, 8, 10].

OcHoOBHBIE pe3yJbTaThl HccaenoBanuid. [Ipu ucciaemoBaHuu COAEPKUMOTO pyOIla U TOJICTOTO
KHUIIEYHUKA HaMH OBLTN TIOyYCHBI CIICTYIOITHE Pe3yabTaThl (Ta0muIer 1-4).

Tabmuna 1 — CoctaB MUKPO(]I0pPBI TOJICTOr0 KHIIEYHHKA TeIAT 3—4-MeCIYHOr0 BO3pacTa

MonouHBa3us Olimepuos+ .
IToka3aremns C DiiMepuos KonTpoins
TPOHTUJIAT CTpOHTUIIATO3
Bugunodakrepru, KOE/r 12-19 x 10>° 10-17 x 10>° 10-12 x 10° 10-15 x 10%°
JlaktoGaxTepun, KOE/r 15-17 x 10> 24-29 x 10°° 16-20 x 10> 12-17 x 10°
Kumeunste manouku, KOE/r 19-26 x 10* 28-33 x 10°* 19-26 x 10** 20-27 x 10>°
Aspo6Hbie Gamunsy, KOE/r 18-27 x 10*3 19-25 x 10*° 26-28 x 10°° 29-30 x 10*
I'pubsl, gpoxcoxu, KOE/r 19-24 x 103 10-13 x 10°° 20-24 x 10°° 27-30 x 10°*
Knocrpuzun, KOE/r 26-31 x 10%7 10-14x 10"® 2427 x 107% 20-22 x 10*°
Crpenrroxoxkn, KOE/r 23-28 x 10°7 19-21 x 107 12-18 x 107 9-15 x 10*3
Crapunoxokku, KOE/r 15-17 x 10%7 9-12x 10"8 9-14x 10"8 16-18 x 10*°

W3 mokazareneii TaOIUI] BUIHO, YTO U MOHOWHBA3HUH, U ACCOLMAIIUHN PA3TUYHBIX NAPa3UTOB BBI3HI-
BalOT 3HAYUTEIbHBIC U3MEHEHHSI B COCTABE MHUKPOOPTaHU3MOB KETYJ0YHO-KUIIEYHOTO TPAKTa KPYII-
HOTO poratoro ckota. HaGmromaercsi CHI)KEHUE YPOBHS JIAKTO- ¥ OM(prI00aKTepHii, 4TO 0OBICHIETCS
TEM, YTO IOJ BIMSIHUEM Tapa3uTOB M UX TOKCHYECKUX BBIJCICHUN n3MeHseTcs pH cpenbl B kuied-
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HuKe. Tak ke HaOIIogaeTcs IMOBBIICHHE YPOBHS YCIOBHO ITATOr€HHOW MHKPO(IIOPHI, TakoW Kak
E.coli, aspoOubie Oammsuiel, TprOku pomoB Mucor, Penicillium, Aspergillus. B 3Hauntensnom konnue-
CTBE BBIJICNISIOTCS CTPENTOKOKKH, CTA(QMIUIOKOKKH, KIOCTpUANH. Takue N3MEHEHHs TOBOPST O Pa3BU-
THH AUCOMO03a B XKETy0UYHO-KUIICYHOM TPAKTE, U HETIOCPEACTBCHHO, B TOJICTOM KHIICYHHUKE.

Tabnuna 2 — CoctaB MUKPO(]I0pPBI TOJICTOr0 KHIIEYHHKA TeJIAT 4—6-MeCAYHOr0 BO3pacTa

CTDOHIHIONIOs CTpoHrmisiTo3+
ITokazatenn CTpOHTWIIONI03 p A Diimepnos + Konrpons
CTpOoHrmiIiTo3
CTpOHTWIIONI03
Budunobakreprn, KOE/r 10-13 x 10°° 10-13 x 10>° 20-24 x 10%° 8-9 x 10%°
Jlakro6auumist, KOE/r 12-15x 10>° 25-27x 10°° 22-26 x 10°° 13-17 x 10°
Kummeunsre manouxu, KOE/r 28-32 x 10 31-34 x 10** 2328 x 10** 19-23 x 10>
Anpo6usle Gamumnsl, KOE/r 29-32 x 10+° 17-20 x 10%° 29-30 x 10°° 24-29 x 10*
I'pu6sr, npoxoxu, KOE/r 11-14 x 10*° 20-25 x 10°° 24-29 x 10°° 29-33 x 10**
Crpenrokokkn, KOE/r 15-19 x 10%7 23-27x 10%® 14-23 x 1078 23-24 x 10*°
Cradunoxoxku, KOE/r 18-28 x 10° 29-33 x 10%% 15-18 x 107" 25-29 x 10*°
Knocrpuzun, KOE/r 22-25x10"% 30-37 x 107% 2328 x 10"* 27-31 x 10*°

Tabnuua 3 — CoctaB MUKpPOGdJIOpbI pydnia KPYIHOI0 PoraToro CKOTa Npu MOHOMHBA3UAX U ACCOLMATHBHBIX Napa3u-

TO3axX
ITokasarens CTpOoHIuiIsATO3 Diimepuos+ Olimepuo3 Kontpons
CTpOoHTuIATO3
Budunobaxrepun, KOE/ M 12-15 x 10%° 26-34 x10°° 15-18 x 10°° 8-14 x 10°"°
Jlaxrobaumnnsr, KOE/Mn 13-19x 10°° 1420 x 10> 14-24 x 10>° 14-18 x 10°"
Kumneunsie nanouxu, KOE/mn 24-30 x 10> 20-26 x 10° 25-27 x 10° 21-35 x 10*
Aspo6ubie Gauunst, KOE/mn 18-23 x 10°° 24-29 x 10°° 26-32 x 10° 25-29 x 10*
I'pu6s1, apoxoxu, KOE/Mn 7-11 x 10%° 9-12 x 10*¢ 8-13 x 10*° 3-7x10**

Tabnuua 4 — CoctaB MEKpPOGgJIOpbI pydia KPYIHOI0 PoraToro CKOTa, HHBa3MPOBAHHBIX MOHOMHBA3HSAMHU H ACCOLMA-
THBHBIMH NAPa3uTO3aMHU

CIPOHMIIONIO CTpoHrmisTo3+
[oxazarens CTpOHTWIION03 P A Dlimepnos + Konrposns
CTpOHIuIATO3
CTpOHTWIION03
Budunobakrepru, KOE/r 14-16 x 10>° 8-11 x 10> 24-26 x 10°° 8-11 x 10%?
Jlakrobammnsr, KOE/r 12-18 x 10> 20-26 x 10> 23-29 x 10> 15-20 x 10°
Kumeunste manouku, KOE/r 29-34x 10* 32-35x 10°* 24-29 x 10** 23-28 x 10°7
Aspobbie Gamuss, KOE/r 30-32 x 10*° 18-19 x 10> 28-32 x 10°° 27-29 x 10*
I'pubsy, gpoxoxu, KOE/r 6-8 x 103 8-10x 10°° 7-9 x 10>6 3-6 x 10**

B tabnuiax 5 u 6 mpuBeACHbI MOKA3aTEIM KU3HEACITECIBHOCTH MpocTeimux pyona. Kak BugHO

13 Ta0JIUIl, TIPU MOHOMHBA3USAX U MPH aCCOIMATUBHBIX Mapa3uTO3aX OCHOBHBIC MMOKA3aTENH, CBA3aH-
HBIC C KU3HEACSITEILHOCTHIO POCTSHINTUX PyOIla, 3HAYUTEILHO OTIMYAIOTCS OT TAKOBBIX Y KOHTPOJIb-
HBIX (3I0POBBIX) KUBOTHBIX.

Tabnuua 5 — OcHOBHBIE MOKA3aTeJN KU3HeAeATeJbHOCTH NPOCTEHIINX pydia KPYIHOI0 poraToro CKoTa Npxu MOHOHU-
HBa3MAX U ACCONMATHBHBIX Mapa3uTO3aX

MounouHBa3us DliMepuos + CTpoH- .
[Toxazarens Dlimepuos Konrposns
CTPOHTHIISIT THIIATO3

Komiuectso nudy3opuii, B 1 M 2,8 x10%7 1,8 x10>° 2,5 x10°° 6,8 x10°
TToABMXKHOCTB, OaI 5-7 4-8 3-7 8-11
Bunosoii coctas
Tooxnacc Pasnopecnuunvie

+ + + +
(Holotrichia)
HOG.K]laC.C Cnupa]leOpE’CHu’-lele n n n n
(Spirotrichia) - -
AKTHBHOCTb pyOLI0BOW MUKPO(- 6.6 6.9 7.6 2.8
JIOPBI, MUH.
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Tabmuma 6 — OcHOBHBIE MOKA3ATeH KU3HEIeATETbHOCTH NPOCTeiimnX pydna KPymHOro poraToro CKOTa NpH MOHOH-
HBA3UAX U ACCOLUATHBHBIX MAapa3uTO3ax

CTpOHTHWIIATO3
MoHouHBa3us CTpOHTUIIATO3
IToxasarens CrpoHruionnos Kontpons
CTPOHTHIISIT +CTPOHTHIION]I03 N
Diimepnos

KommaectBo nHby30puii, B 1 M 2,5 x10%7 1,9 x10%6 2,3 x10%° 6,8 x10°
IToaBuKHOCTB, Oast 5-9 4-9 3-8 8-11
BunoBoii cocras,
Iooxknacc Pasnopecnuunvie

+ + + +
(Holotrichia)
Hoémac.c Cnupaﬂbﬁopecnuunbze n n n n
(Spirotrichia) - -
AKTHBHOCTb pyOLI0BON MUKPO(- 7.6 6.7 8.0 2.9
JIOPbI, MUH.

V GONBHBIX KMBOTHBIX KOIMYECTBO MH(Y30pHil MOHIDKEHO M HAXOAWTCA B mpenenax 10°—107 B
1 M1 pyOIIOBOTO COAEPKUMOTO, TOT/Ia KaK y 3[JOPOBBIX )KUBOTHBIX KOJIMYECTBO HH(DY30pHil COCTABIIS-
er 10 B 1 mx comepsxumoro. TakKe pasIMUHbI TOABIKHOCTD M BUIOBOI COCTAB HH(Y3OPHIL: y 310~
POBBIX JKMBOTHBIX TOABWXHOCTb WH(Y30puil cocTtaBisieT §-10 6amioB, B cogepKuMoM pydua oTMme-
YarTCsl KaK pa3HooOpa3Hble Mesikrue (GOpMbl U BUIbI MH(Y30pUH, TaK U OUY€Hb KPYIHbIE BUbI, KOTO-
pble UIParOT OCHOBHYIO pOJib B PACLICIIJICHUU KJIETYATKU. Y MHBAa3HPOBAHHBIX KUBOTHBIX IOJIBHXK-
HOCTh MH(Y30pHI 3HAUNTENBHO HIKe (4-7 OaJUIOB), @ BUJOBOM COCTaB MPEACTABICH TOIBKO MEIKUMHU
(dbopmMaMu, B COACPKIUMOM HaXoIsATCS MHIUCTUPOBAHHBIE HHPY30pUH.

BriBoabl. B pesynbprare NpoBeeHHBIX HAMU MCCIIEA0BAHUI YCTaHOBJIEHO, YTO apa3UTapHbIE areHThl
HEraTHBHO BIIMSIIOT Ha COCTaB MHUKPOQUIOPHI KETYyIOYHO-KHIIIEYHOTO TPaKTa KPYIMHOTO POraTtoro CKoTa.
3TO0 MPOSABISAETCS BOCHAIUTEILHBIMHU IIPOLIECCAMH, IPOUCXOASIIUMHI B OpraHu3Me OOJIbHBIX KUBOTHBIX, B
pe3yibTare KOTOPBIX MEHSETCsl TeMIIepaTypHbI pexuM, u3Mensercs pH pyOroBoro conepxumoro,
HapylaeTcs ra3000MeH, MOTOPHKA IIPEKENTYIKOB U pa3BUBAIOTCS THWIOCTHBIE IIPOLIECCHI B pyOLIE, UTo, B
CBOIO Ouepe/ib, HETaTUBHO BIMSET KaK HA KU3HEACSITENbHOCTh POCTEHIINX U MUKPO(MIOpH! pyOLia, Tak U
KueyHuka. M3 3Toro criemyeT, 4To s CKOPEHIIero BhI3IOPOBIEHHS KUBOTHOTO, IPU OOpbOe ¢ mapasu-
TapHbIMU MHBA3USMHU, HEOOXOIMMO YIIydIlaTh MPOLECCH MUILEBAPEHUs] U COCTOSIHUE 0OMEHa BEILECTB 3a
CUYET BOCCTAHOBJICHHSI HOPMAJIBHOTO MUKPOOMOIIEHO3a KETyJOYHO-KUILIEYHOTO TPaKTa.
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Mikpo6ioneHo3 INUIYHKOBO-KHIIKOBOIO0 TPAaKTYy BeJIHKOI poraroi Xyao0u 3a rejibMiHTO3HO-IIPOTO03003HUX
inBasii

C.A. Cuca, I.A. Cy060T1ina, JI.B. Cuca

BuBueno BIUIMB psly MOHOIHBa3iil i acomiaTHBHUX ITapa3HTO3iB Ha MiKpOOiONEHO3 ILTYHKOBO-KHIIKOBOTO TPAKTY
KyiHUX, O6e3mocepeqHb0 pyOLs i TOBCTOrO KUIIEYHHKY. BcTaHOBJIEHO, 110 1 MOHOIHBA3ii, i acomiauii pi3HUX Mmapa3uTiB
CHPUYMHIOIOTH 3HAYHI 3MIHM B CKJIaJli MIKpOOPIaHi3MiB [IIYHKOBO-KHIIKOBOTO TPAKTy BEJIHKOi poraroi Xyno0u: crocre-
piraerbcst HU3bKHI piBeHb 0i1igo- i akToOaKTepiil, BACOKHMI PiBEHb KHIIKOBOT MaJHYKH, aHAePOOHUX Oaru, cradinoko-
KiB, CTPENTOKOKIB, KIOCTPHIIH 1 MikpoMiueTiB. Y pyOui KyWHHX 3a Mapa3suTO3iB 3HIKYETHCS KiIbKICTh iHDY30pii, ix
PYXJIHBIiCTh 1 akTUBHICTh. Lli 3MiHH TOBOPATH PO PO3BUTOK AUCOiO3y B HIIYHKOBO-KHIIKOBOMY TPakTi, i 6e3mocepenso,
B TOBCTOMY KHIIICYHHKY.

KunrouoBi ciroBa: acomiamisi, MOHOIHBa3is, Tapa3uT, MIKpOOpraHi3M, MikpodJiopa, pyOerb, TOBCTHI KUIIEYHNK, BEIHKa
porara xyznooa.

Dynamics of microbiocenosis of gastrointestinal tract of cattle during helminth-protozooznyh invasions

S. Sysa, 1. Subetina, 1. Sysa

To date, a number of infectious and invasive diseases occupy one of the leading places among the causes causing maximum
losses among livestock and economic costs, including: losses from reduced productivity, loss from death, costs for treatment and
prevention. It should be noted that both invasive diseases and infectious diseases rarely occur in the form of monotherapy. Most
often this is a number of diseases that occur simultaneously and cause the maximum pathogenic effect on the animal's organism. Of
all the variety of infectious and invasive diseases, infections and invasions of the gastrointestinal tract are most often recorded.

The gastrointestinal tract of animals is the habitat of various microorganisms, such as bacteria, viruses, micromycetes,
protozoa. Species diversity is huge. Microbiocenosis of the intestine — the system is very dynamic and capable of drastic
changes, especially in the direction of reducing the level of normoflora and increasing the level of opportunistic pathogens.
The reasons for these changes are most often: violation in the feeding of animals (the multiplicity of feeding, the amount of
feeding, the quality of feed, the composition of feed and the ratio of the main elements in them, the state of watering), the
entry and further development of parasites and pathogens (bacteria, viruses, Fungi).

We set a goal — to study the effect of parasitic agents on the composition of the microbiocenosis of the gastrointestinal
tract of cattle.

In order to study the helminthofauna of cattle in different age and sex groups of a number of farms, we conducted hel-
minthoscopy (flotation) studies using the Darling and Fiillbourne method.

To determine the effect of parasites on the quantitative and qualitative composition of microorganisms in the gastrointes-
tinal tract, we sampled the contents of the large intestine. Fecal samples were taken directly from the rectum, placed in sterile
Petri dishes. Then, no later than 2-3 hours after the selection, we took a sample of the content of mass gram and made a series
of successive dilutions to 107",

When studying the contents of the scar and large intestine, we obtained the following results: both monoinvasions and
associations of various parasites cause significant changes in the composition of microorganisms of the gastrointestinal tract
of cattle. There is a decrease in the level of lacto — and bifidobacteria, which is explained by the fact that the pH of the envi-
ronment in the intestine changes under the influence of parasites and their toxic secretions. There is also an increase in the
level of opportunistic microflora, such as E. coli, aerobic bacilli, fungi of genera Mucor, Penicillium, Aspergillus. In a signif-
icant amount of streptococci, staphylococci, clostridia. Such changes indicate the development of dysbiosis in the gastrointes-
tinal tract, and directly, in the large intestine.

With monoinvasions and with associative parasitosis, the main indices associated with the vital activity of the simplest scar are
significantly different from those of control (healthy) animals. In sick animals, the number of infusorians is reduced and is in the
range of 10° to 107 in 1 ml of cicatricial content, whereas in healthy animals the number of infusorians is 10%° per 1 ml of contents.
The motility and species composition of the infusoria are also different: in healthy animals the mobility of infusorians is 8-10 points,
the contents of the scar are marked as diverse small forms and species of infusoria, and very large species that play a major role in
the breakdown of cellulose. In infested animals, the mobility of the infusorians is significantly low (4-7 points), and the species com-
position is represented only in small forms, the contents are encystosed infusoria

Key words: association, monoinvasium, parasite, microorganism, microflora, rumen, colon, cattle.
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MIKPOBIOJIOIIA, EIII3O0TOJIOTIA
TA IHOEKIIWHI XBOPOBHU
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Bila Tserkva National Agrarian University
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ENZOOTIC CASE OF PHEASANTS ASPERGILLOSIS

V crarTi onucyeThes BUMAZ0K XBOpoOu (a3zaHiB Ha €H300THYHHHI acrepriibo3 Ha npuBatHii ¢pepmi M. bina Iepksa Ku-
iBchKoi 065acTi y 2015 poui. XBopoba cynpoBoKyBanacs BiICTABAHHAM y POCTi 1 pO3BUTKY, BUCHAKCHHSIM 1 CIIOPAaANYHOIO
cMepTIo. XapaKTepu3yBaacsi TOCTPUM IepediroM, a CMepTHICTh NnTaxiB craHoBuiIa 80 % Bijx 3aranpHOi KiJIBKOCTI B TOCIIO-
napctBi. EH300THYHUIT acnieprinpo3 y ¢a3aHiB MaB Taki 0COOIMBOCTI: KOPOTKHUiT iHKyOaiiHuid nepiox (5 AHIB), HOPYIICHHS
KOOpJIMHALII, miapes, B IUXaIbHHX ILIIXaX >KOBTO-3eJieHa IUIIBKa yTBOPEHA MimenieM rpuda. MIKOJOTiUHI JOCIIDKEHHS
nokasand, mo B 1 T kopMmy mictutsest 6mu3pko 920 tuesa KYO. Mikobiotn npexacrasieni Bunamu A.fumigatus, sixi Oyiu
JIOMIHYIOUHMMH, a TakoxX A. ochraceus, Absidia corymbifera, Mucor spp. 1 Penicillium spp. SIKiCHOIO peakIi€lo 3 XJIOpUIOM
3aJri3a BCTAHOBJICHA 31ATHICTP i30JIbOBAHOTO LITAMy A. fumigatus 10 POIYKYBaHHS KOEBOT KHCIOTH.

Kurouosi cinoBa: A. fumigatus, A. ochraceus, Absidia corymbifera, Mucor spp. i Penicillium spp,. acneprineo3, pazaHu.

Problem statement. Grain feed, poultry and animals infestation with toxic microscopic fungi has
become worldwide spread [1]. According to the research results, microscopic fungi and their toxins
affect farm animals health and productivity, cause deterioration of the physiological state and lower
the organism resistance against diseases [2-5].

Analysis of recent research and publications. Contamination of feed grain and food products
with microscopic fungi and mycotoxins occurs often in Ukraine [3, 5]. This is especially true for the
fungi of Aspergillus genus, which belong to the most dangerous natural contaminants [6, 7].

Some reports reveal the negative impact of feed containing subtoxical dose of mycotoxins. Ac-
cording to O. Malinin et al. [5], the content of colony forming units of micromycetes of more than
40 thousand in 1g of feed resulted in gain decline and death of some animals.

Industrial poultry farms and small farms make the basis of modern poultry industry of Ukraine
and the limited territory where a significant amount of livestock is farmed is their main feature
which causes the danger of the various infectious diseases emergence and spreading. The biggest
economic losses are caused by mycosis and poultry mycotoxicoses that can affect a significant
amount of poultry in a short time period. According to scientific literature, the death from aspergil-
losis is 60-90% of the total livestock in the economy due to sick poultry growth and development
lagging and further death [7, 8].

Despite a number of studies conducted by different researchers, further study of the aspergillosis
etiology in different species of animals and birds in the conditions of small farms as well as develop-
ment of effective tools and methods for its prevention and treatment are rather topical.

The purpose and objectives of the study. The research aims to determine the causes of pheasants
disease and to provide practical recommendations on the prevention and elimination of the disease
consequences.

A similar situation occurred in a farm of Bila Tserkva, Kyiv region. Epizootic pheasants aspergil-
losis were observed in pheasants of different age groups from 5- to 90 days of age. The disease had an
acute course and the birds loss amounted to 80% of those set for farming. The enzootic process in
pheasants aspergillosis has the following features: a short incubation period (5 days), incoordination,
diarrhea, yellow-green film with fungus mycelium formation in respiratory tracts.

Dead birds corpses and infected organs were sent to the Department of Microbiology and Virology
of Bila Tserkva NAU. Aspergillosis was diagnosed by the pathological anatomical changes on the
ground of clinical signs and laboratory investigations.

© Bilan A., Zotsenko V., Andriychuk A., 2017.
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Methods and materials. To determine the cause of pheasants disease and death we conducted the
autopsy as well as the pathological-anatomical research in the section hall of Bila Tserkva NAU.
The autopsy results assumed aspergillosis, thus, we conducted mycological examination of the forage
and straw bedding on order to determine the extent of their contamination with fungi, their species
composition and toxity as well as made inoculation of the affected pieces medium to isolate the patho-
gen. For this purpose, we inoculated the feed and straw bedding samples on the Saburo and Chapek
medium in Petri dishes and incubated them at a temperature of 24 and 37 °C. We defined the amount
of CFU (colony forming units) of fungi in 1g of food by applying the method of serial dilutions. Since the
largest share belonged to Aspergillus genus fungi with isolates of Aspergillus fumigatus domination, we
used qualitative reaction with ferric chloride to determine their ability to produce kojic acid (Fig. 1).

Results and discussion. The corpses of birds aged 5- 90-day which were subject to autopsy were
of poor fatness or exhausted, with the signs of lagging development. Their skin was gray covered with
ruffled feathers. The orifices mucous membranes were gray or gray-reddish. The stomach contained
moderate or small amount of food, mainly roughage. There has been found: sero-fibrinous pleurisy,
local and diffuse pneumonia without the nodules formation, hepatyzed pulmonary tissue. The death
was caused by birds stable pulmonary disease in consequence of local and diffuse pneumonia compli-
cated by pleurisy (Fig. 2a, b).

Fig. 2. The appearance of the lung (local and diffuse pneumonia)
under aspergillosis.

Disk-shaped, lamellar layers and a significant amount of red, turbid fluid have been found in the
pneumatic membrane bags and intestinal serose of the abdomen. Also, hemorrhagic bowel inflamma-
tion and the liver congestion were revealed. Mycological study has found that 1g of food fed to the
animals contained 920 thousand of CFU. Mycobiota was represented with 4. fumigatus, which domi-
nated (Fig. 3), A. fumigatus, A. ochraceus, Rhizopus oryzae, Absidia corymbifera, Mucor spp. and
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Penicillium spp. Qualitative reaction with ferrum chloride proved the capability of 4. fumigatus isolat-
ed strain to produce kojic acid.

Fig. 3. The growth of A. fumigatus fungus colonies on Chapek (a) and Saburo (b)
media (gray) in the affected parts of the lungs occulation.

Micromycetes isolated from the investigated material are potential producers of ochratoxins,
aflatoxins, steryhmatocystine, aspergillic, kojic acids and other mycotoxins.

Significant contamination of feed with genus Aspergillus fungi caused accumulation of toxic
metabolites in the feed. The fungi trace did not result in rapid death of animals. However, mycotoxins
have caused inflammation of the stomach, small intestine, conditioned immune suppressive effect.
They formed mucosa ulcer, which tended to increase, covering large areas. Immune suppressive effect
of mycotoxins contributed to respiratory complications and pheasants died from chronic pneumonia.

Conclusions. 1. The study has found out that the cause of the pheasants disease and death was
feeding heavily contaminated with micromycetes (about 920 thousand CFU in 1g) of various types,
including the dominationg isolates of 4. fumigatus, which are capable of kojic acis biosynthesis.
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2. Associated action of contaminants and their metabolites in sublethal concentrations was the
cause birds chronic poisoning.
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IH300THYECKHUIA clIyuaii acniepruiiie3a ¢gpazaHoB

A.B. bunan, B.H. 3ouenko, A.B. Auapeiiuyk

B cratbe onmceiBaeTcs ciydait 60s1e3Hu (hazaHOB 3H300THUECKMM acreprisiie3oM B yacTHoit depme 1. berast Liepkoss Kues-
ckoit oomacti B 2015 romy. boesHs conpoBokIanack OTCTaBaHUEM B POCTE U Pa3BHTHH, UCTOICHUEM H CIIOPAIMIECKON cMep-
ThEO. BOJIe3HB MpoTeKaia 0cTpo, a CMepPTHOCTH NTHI] cocTaBisuia 80 % OT 00IIero KoJIuIecTBa B XO3SHUCTBE. DH300THYCCKHH ac-
neprusuie3 y (a3aHoB UMeN CIeAyIoIie 0COOCHHOCTH: KOPOTKUI MHKYOAIMOHHBIA neprox (5 IHel), HapyIIeHHe KOOpAMHALNHY,
Jmapest, B JbIXaTebHbIX MyTsIX XKEeJTo-3e/IeHast IUIeHKa 00pa3oBaHHas MULIEIMEM Iproa. MHUKOIOTHYECKOe HCCIIeJOBAaHHE TTOKa3a-
10, 40 B | T kOopMa coaeprkutest okosto 920 teicsta KOE. MukobuoTa mpencrasieHa Bunamu A.fumigatus, KOTOpble ObUTH TOMH-
HUPYIOLUIMMH, a Takke A. ochraceus, Absidia corymbifera, Mucor spp. v Penicillium spp. KadecTBeHHO#H peakuueil ¢ XJIOpHIOM
KeJIe3a YCTaHOBIIEHA CIIOCOOHOCTb M30JIMPOBAHHOTO IITaMMa A. fimigatus K IpolyllUPOBaHHIO KOEBON KHCIIOTBI.

KiroueBbie citoBa: A. fumigatus, A. ochraceus, Absidia corymbifera, Mucor spp. u Penicillium spp. acnepriiies, ¢pa3aHsl.

Enzootic case of pheasants aspergillosis

A. Bilan, V. Zotsenko, A. Andriychuk

The article described the case of pheasants malady in a private farm of Bila Tserkva area, Kyiv region observed in 2015.
The illness was accompanied by growth and lagging development depletion and sporadic death. The disease had an acute
course and the birds loss amounted to 80% of those set for farming. The enzootic process in pheasants aspergillosis has the
following features: a short incubation period (5 days), incoordination, diarrhea, yellow-green film with fungus mycelium
formation in respiratory tracts. Mycological study has found out that 1g of feed the animalsconsumed contained approximate-
ly 920 thousand of CFU. The mycobiota was represented by A.fumigatus species, which was dominant, and 4. ochraceus,
Absidia corymbifera, Mucor spp. and Penicillium spp. Qualitative reaction with ferric chloride revealed the capacity of the
isolated strain of 4. fiumigatus to produce kojic acid.

Key words: A. fumigatus, A. ochraceus, Absidia corymbifera, Mucor spp. u Penicillium spp., aspergillosis, pheasants.
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MIKPOOPT'AHI3MHU IMTPOIECIB HITPO'EHHOI'O UKJLY Y BOAI
PEAKTOPA BIO®IJIBTPA B YCTAHOBKAX 3AMKHYTOI'O
BOJOIIOCTAYAHHS 3A BUKOPUCTAHHS PI3BHUX HAIIOBHIOBAYIB

HeoOxigHiCTh €KOHOMHOT'O BUKOPHUCTaHHS BOJX y (hopeneBux iHIyCTpiaTbHUX TOCHOAAPCTBAX CIIOHYKANa 10 PO3POOKH
MeTO/iB €(peKTHBHOTO BOJOKOPHUCTYBAHHS, B TOMY YHCIIi 3alIpOBAUKEHHS cucTeM obopoTHOoro Bojonocradanus (COB) abo
YCTaHOBOK 3aMKHYTOTO BOJOIOCTadaHHs i3 Oio¢insTpanicio Boau (Y3B). 3a ocranne necsatunitrst openesi 3aBou opieH-
TYIOTBCSL caMe Ha IUPKYJIIMiHI YCTAaHOBKH, OCKUIBKH TIJIBKM 3a TaKOTO CIIOCOOY JIOCSTA€ThCs panioHaJbHE BUKOPUCTAHHS
BOJIH | MOJIMBICTD PETYJIIOBAHHS TA KOHTPOJIIO YMOB JOBKIJIJIS.

IpencraBieHo pe3ynbTaTH AOCHIIPKSHHS YOTHPHOX BUJIIB HAMOBHIOBa4Ya 6io(inbTpa, 110 BUKOPHUCTOBYIOTHCS B IHAYCT-
pianbpHEX GOpeaeBUX rocroaapcTBax.

V Bunaaky 6ioNOriYHOTrO OYHIICHHS IEPEBAXKAIOTH MPOLIECH Gi0IOTIYHOr0 OKMCHEHHS 1 OKHCHO-BIJTHOBHUX PEaKIii, 110
MPOXOMSATH 32 paxyHOK MikpoopraHi3zmiB. CaMe BOHM BiJirpaioTh KJIIOYOBY POJib B 00pOOIi BOIH, TUM CaMUM BifoOpakaro-
YHUCh Ha IPUPOCTi OioOMacH, aKTUBHOCTI PHOM Ta CIIOXKHMBAHHI KHCHIO CHCTEMOIO.

Kunrouosi cioBa: V3B, paiinyxna gopens, HITPOT€HHIH IUKI, OaKTEePiOIUIAaHKTOH, HAIIOBHIOBad1 6iodinsTpa, 6iodhins-
Tparis, Hitpudikyodi 6akTepii.

IocTranoBka npodaemu. Oco0MMBOCTI BUKOpUCTAaHHS 010(iIBTPIB B yCTAHOBKAX 3aMKHYTOTO BO-
JOTIOCTaYaHHS B aKBaKyJIbTypl BUCBITJICHI V HAIIMX IMOMEPEIHIX MOBIIOMIICHHSIX 1 CBIAYATh, IO Ha-
MOBHIOBaYi 0i0(iIBTPIB BiAIrpaloTh OAHY 3 KJIIOYOBUX POJIEH AJISl MiATPUMAaHHS ONTHMAaIbHUX YMOB
st podotu Y3B [3,10]. BogHouac gociikeHb MO0 3MiHU KiJIBKOCTI MiKpOOPTaHi3MiB, IO OepyTh
y4acTh y Mpoliecax HITPOr€HHOTO IHKITY 1 KOHIIEHTPALll HITPUTIB y BoAi peakTopa Oiodinerpa Y3B 3a
BHKOPHCTAHHS Pi3HUX HANOBHIOBAUiB MU HE BUSABWIN Y JOCTYITHIN HaM JIiTepaTypi, a OKpeMi MOBiI0-
MJICHHSI HE TIOBHOIO MiPOO BHCBITIIIOIOTH MTOCTABIICHOT TPOOJIEMH i € po3pi3HeHUMH [6].

AHani3 ocTaHHiX gociigxenb i myOaikamiii. Boga ycTaHOBOK 3aMKHEHOTO BOJOMOCTAYaHHS
(Y3B) € cupuATIUBUM CEPEAOBHINEM HE TUIBKHU IJIsI pUOH, SIKY BHPOIIYIOTh, aje W IS IPOKUBAHHS
Oakrepiil. [lo ckinagy OakTepiOIUIAHKTOHY BXOISATH MIKPOCKOMIYHI OJHOKIITUHHI OPTaHi3MH Pi3HHX
¢izionoriunnx Tpymn: azoTdikcaropu, amoHidikaTopu, HiTpUPiKaTopu, AeHITpUIKATOPH, 3ali30- i
cipkobakTepii, cynbdaTpenykyrodi Ta iHmm Oakrtepii. Y BOJI BOHH 3HAXOIATHCSA Y 3aBHCIOMY CTaHI
TTOOJTMHOKO a00 B CKYITUEHHSX — arperarax [4, 9]. 3nauna gactuHa Oaktepiii 3acemsie 6iodinetp Y3B,
ne Oepe ydacTh B pO3KJIaJaHHI OPTaHiYHOI PEUOBUHH, IO YTBOPIOETHCS BHACIHIIOK JKUTTEMISITBHOCTI
pud, 1o ¢ocdaris, amiaky, HITPUTIB, HITPATIB TOIIO, SKI PI3HOI MIpOI0 BILIMBAIOTh Ha 3J0POB’S
pud [2]. 3a BIuMBOM Ha 370poB’s pubd GocdaTu BiZHOCATH A0 IHEPTHOT PEUOBHHH, 110 HE BOJIOJIE TO-
KCcH4HOIO Aiero. [IpoTe, 3HauHy HeOe3MeKy y BOA1 CTBOPIOE HITporeH y ¢opmi BinkHOro amiaky (NH;),
SAKHHA € TOKCUYHUM AJisl puOM 1 Mae OyTH mepeTBopeHHi y 0iodinpTpi B HewmkimmBuii Hitpat. [lpu
LbOMY HITPHU(}IKYIOUl OaKTepii 3A1HCHIOITH IEPETBOPEHHS aMiaKy B HITPHT, a HOTIM B HEIIKIIIUBUH
11 pubu HiTpar [5, 8].

MeTto10 podoTu Oyino BU3HAUMTH KUIBKICTH MIKPOOPTaHi3MiB, 0 OepyTh y4acTh y HpoLecax HiT-
POTEHHOTO IUKITY 1 KOHIICHTpPAIIiI0 HITPUTIB Y BOMAI peakTopa 6iodinbTpa 3 pi3HIMH BHAAMH HaIlOB-
HIOBadYa 3a BBEJICHHS HOT0 B TEXHOJIOTIYHHHN TIpoIiec i TpuBanocTi gociiay 30 mio.

Marepian i MeTOIUKA TOCTIIKEHD. Y JOCTII BUKOPUCTAIN YOTUPY BU/IM HAIIOBHIOBAYIB 010(iIIbT-
pa: 1 — cratnanmii kepam3ut; 2 — RK PLAST — BUTOTOBIEHHH 13 MPOITUICHY, KOPHCHA (po00va) IOBEPXHS
635 MM, miamerp 15/15, Bara 175 xr/m’; 3 — AQ-25 — momimpormizen Bucokoi minbsrocti HDPE
312 M*/m’, kopucHa (po6oua) moBepxHs 226 MY/M’, niamerp 25/25, Bara 71 kr/m’; 4 — KALDNER KIIT —
TOJINPOIIiIEH BUCOKOT IIITBHOCTI, KopucHa (poGoua) mosepxas 450 M/, niamerp 16/10.

Ha pucynky 1 (a, 0, B, T) HaBeIeHO 300pa’kKCHHS HAIOBHIOBaUiB 010(1IbTpa, MO0 BUKOPHUCTOBY-
IOTHCS B IHAYCTpiabHUX (POpeneBuX rocrnoaapcTBax.

Marepianom [yis TOCTiIKEeHHS ciyryBaia Boxa Y3B, sky BizOupanu Oesnocepeanbo 3 0i0QinbT-
pa. Hitpuodikyrodi MiKpoopraHi3aMu BUAUISIM 3T1IHO 3 MeToAMKO onucaHoro Spieck E.C., Hartwig 1.
Ta iH. [2, 3]. HitpuTn y Boai Bu3Hadam 3a monomororo GBL-tecty.

© I'punesuu H.€., 2017.
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a — xepamsum 6 —RK PLAST

6 —AQ-25 2—KALDNER K1IT

Puc. 1. 300paskeHHst HanoBHIOBaYiB 0iodinbTpa, O BUKOPUCTOBYIOTHCS
B iHycTpiaJibHUX (hOpesIeBUX IOCNOAPCTBAX.

OCHOBHI pe3yJibTaTH JAOCTIAKeHHs. Y TONEPEIHIX TOBIIOMICHHSIX MH BigMivanu, Mo 0iodisib-
Tpu ¥Y3B MOXyTh OyTH CIIpOoeKTOBaHi K (PUTETPH 3 MIaBaounM ab0 HEPYXOMHUM HamoBHIOBadeM. Ha
ChOTOJIHI BCl 010(QIIBTPH, 110 BUKOPUCTOBYIOTh y PELMPKYIIALI, ITiJ Yac eKCILIyaTallil MOBHICTIO 3a-
HypeHi y BoAy. OuulleHHS BOAM METOAOM OiodinbTparii, 0a3yeTbcs Ha 34aTHOCTI MiKpOOpraHizmiB
MIOCENATHUCS 1 PO3MHOKYBATHCS Ha TIOBEPXHI HAMIOBHIOBAYA 1 MepepoOIsTH IIKIUIKBI 711 pUO pedoBH-
HU, 3 SKAX HAHOUTBITT HeOE3MeUHNMH € HITPUTH, ¥ BITHOCHO HEIIKIIJINBI CITONyKH — HiTpaTH [3]. Pe-
3yJIbTaTH JOCHIKEHb KUIBKOCTI HITpU(IKYIOUMX MIKpPOOpraHi3MiB y BoAi peakTopa Oioginbrpa 3a
BUKOPHUCTAHHs TaKWX HAMIOBHIOBAiB sIK cTaTHuHUNA Kepam3uT, RK PLAST, AQ-25 i KALDNER KI1IT
mokazayim (Tabi. 1), mo HaliOIBII IHTCHCHBHO MIKPOOPTaHI3MH 3aCEISIOThH MOJIMPOIIICHOBI HAITOB-
HIOBaYl yIpomoBx 21-25 nHiB, a kepamM3uToBi — 26-30 nHiB. Y BKa3aHWH Mepioa KUTBKICTh HITpUDI-
Kyrounx GaxTepiil mepeGyBana MpuOGIH3HO Ha OJHOMY piBHi i cranosmia 10" KYO/em® Bomu. YV Bogi
peakTopa 0iodiabTpa 3 MOJINPOIIICHOBUMY HAITOBHIOBAYaMH KiJIbKICTh HITPH(IKYIOUHUX MiKpOoOpra-
Hi3MiB, TIOPIBHSIHO 13 HAIIOBHIOBAYEM 3 KepaM3HTy, Oysa Outhmroo Ha 16-20 1eHb Ha OJWH MOPSIIOK.
Leit mepiox € BaxknuBUi Ui 3amycKy 0i0()iIbTpa, OCKUTBKH OXOIUTIOE MPOMDKOK 4acy BiJ MOMEHTY
amanTaiii 6akrepii 10 Boau Ta 00’ ekTiB Y3B. Bix moyarkoBoro mepioay 3aleUTh TaKOXK JOCSITHEH-
HS HITPU(IKYFOUUMH MIKpOOPraHi3MaMi MaKCHMajIbHOI MIBUAKOCTI POCTY 1 BKItOUEHHS OiodiapTpa y
BUPOOHUYNH mpo1ec.

Tabmuns 1 — lunamika 3Minu HiTpuikyrouux Mikpoopranismis y Boji peaktopa 6iogiabTpa 3 pisSHUMH BUIAMH Ha-
noBHOBavya, KYO/eM®, M+m, n=12

Yac mociimpKeHHs, Bun HamoBHIOBaua

noba KepaM3uT RK PLAST AQ-25 KALDNER KIII
1-5 7,140,3x10? 8,0+0,4x10? 7,4+0,3%10? 7,2+0,4x10?
6-10 3,540,1x10° 7,8+0,4x10° 5,5+0,2x10° 4.3+0,2x10°

11-15 1,140,1x10* 2,9+0,1x10* 2,1+0,1x10* 1,7+0,1x10*

16-20 7,5+0,3x10* 3,840,1x10 2,040,1x10> 1,1£0,1x10°

21-25 5,2+0,1x10° 5,940,2x10" 4,1+£02x107 2,740,1x10"

26-30 4,140,2x107 9,240,5x10" 7,040,3x107 5,9+0,3x10’

Ipumirtka: * — p < 0,05— nopiBHAHO 3 KEPAM3UTOBUM HAIIOBHIOBAUEM.
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Tak, y 6iopimeTpax 3 KepaM3UTOM, IOCATHEHHS HITPUGIKYIOUUMH MIKpOOPTaHi3MaMHd MaKCHMa-
JBHOT MIBUJKOCTI POCTY BigOyBajoCs HEPIBHOMIPHO 1 BKIIOUEHHS HOTO Y BUPOOHMYMH mpouec Bigly-
JIOCSl HAMITI3HIIIE, MOPIBHIHO 13 MOMIMIPOMICHOBUME HaroBHIOBaYaMHu. IIpotsrom 16-20 mHIB Kijdhb-
KiCTh HITPU(IKYIOUHX MIKpOOpPraHi3MiB y Bofi 0iodigbTpa 3 KepaM3uTOM 3pocTtana B 105 pasis, mopi-
BHSHO 3 1-5 gHeM. Y HacTymIHi I’ SITh AHIB PO3BUTOK HITPUQiKYI040i MiKpoQIopu OYB iIHTCHCHUBHILLIUH,
iX KipKicTh 3pocTana B 69 pasis i cTanoBmna 5,2+0,1x10° KYO/cm® Boau. Y ueit nepiox Ha Hamry 1y-
MKy (OpMY€EThCS IiJbHA MIKpOOHA O10ILTIBKA, sIKa BiAIrpae BaKIUBY POJIb B HITPU(IKYHOUOMY MPO-
1eci. A/pKke y HACTYIIHI IT’SITh AHIB JOCTIAY 32 BUKOPUCTAHHS KEPaM3UTOBOTO HAMOBHIOBaYa HITpUQi-
Kyroda Mikpoduiopa 30inbimnacs npuoin3Ho y 8 pasis. Tomy MU BBaxkaeMo, 10 mpoiec GopMyBaHHS
cTaOUTbHOI O1OTUTIBKY HITPUGIKYIOUUX OaKTEpiii 3a BUKOPHUCTAHHS KEPaM3WTOBOI'O HAIIOBHIOBAYA 3a-
BepIyeThes Ha 25-30 no0y 1 Hamaji BOHA MATPUMYETHCS B AKTUBHOMY CTaHI.

PesynpTati mocnigKeHp KUTbKOCTI HITpH(]iKYIOUHX MIKpOOpPTraHi3MiB y BOJi peakropa 0iodinbTpa,
B sikomy HanoBHIOBaueM € RK PLAST, moka3zanu, o 3acejieHHs1 HallOBHIOBa4Ya OyJI0 TaKUM Xe SIK 1
TIPU 3aceJICHHI MiIKpoopraHizMamMu KepaM3uTy. [IpoTe iHTEHCHBHICTE ITHOTO Tpollecy Oyiia MIBHIIIA.
Komnonizauis HiTpudikyrounmu OaxtepissMu 06i0¢inbTpa MpakTUYHO 3HAXOAMIACS Ha 3aBepIUabHiA
ctanii yxxe Ha 21-25 noOy, KinbpKicTh UX OakTepiil Oyna Ha MOPsIOK Oinblia, HiXK 32 BUKOPUCTAHHS
KEpaM3UTOBOI 3arpy3KH.

Amnanoriuno 6iodineTpy 3 HamoBHioBadeM RK PLAST 3miHroBanacs KiIbKiCTh HITPUQIKYIOUHX
MIKpOOpTaHi3MiB y BoJi peakTopa 0iodinbTpa, B sikoMy HamoBHIOBaueM € AQ-25. [Ipu upomy mMaxcu-
MaJjibHa KIJBKICTh HITpHU(DiKaTOpiB Oyina y OCTaHHI JBa MEPIOaU IOCiAy 1 CTaHOBHWJIA Ha 25-y mo0y
4,140,2x10" i Ha 30-y moby 7,0+£0,3%x10" KYO/cM® BomH, 1O CBiUHTH PO 3aBEPIICHHS KOJIOHI3aIii
HarnoBHIOBa4a 6i0(QiybTpa HITPUDIKYIOUUMH MIKPOOPTraHi3MaMH.

[Toni6bno no ABox momepennix npomigeHoBux HanoBHIOBadiB RK PLASTy i AQ-25, nitpudikaro-
pu po3MHOXYBasHcs 1y Bogi 6iodimbrpa 3 HamoBHIOBaueM KALDNER KI1II. Oco6mmBicTIO IBOTO
HaToOBHIOBaya € Te, o 10 21-1 700u Aocigy HapoCTaHHS KUTBKOCTI HITpU]IKaTopiB y Boai 0iodinbT-
pa BigOyBajocs NOBUIbHILIE, TOPIBHIHO 13 IHITMMHU JOCHTIPKYBAaHUMH HOJINPONiIEHOBUMH HAIIOBHIO-
Bauamu, i Ha 20-y 100y X KiTbKicTh cTanoBmia jmme 1,1+0,1x 10° KVO/em’® Bopm.

Otxe, Ha 26-30 100y KINBKICTh HITPU(DIKYIOUHX OaKTepill y BOAI peakTopa 3a BUKOPHCTAHHS TIPO-
minenoBoi 3arpy3ku RK PLAST Oyna B 2,2 pasu (p<0,05) OinbLioro, HXK Y BOAI 3 KEPAM3HTOBOIO 3a-
rpy3koro Ta B 1,3 1 1,5 pasu Oinbmroro, Hixk 13 3arpy3kamu AQ-25 i KALDNER KI1I1.

Takum 9MHOM y pe3yNbTaTi MPOBEACHUX AOCTIHKCHD 3 BU3HAYCHHS KIJTBKOCTI HITPUQPIKYIOUNX Mi-
KpOOpraHi3MiB y BOAl peakTopa 0iodinbTpa 3 pi3HUMHU BHIAMH HAIlOBHIOBAaYa 3a TPUBAJIOCTI AOCIHiAY
30 ni6 BcTaHOBIEHO, IO HITPU(IKATOpH HANIIBUALIEC KOJOHI3yBalu 0i0¢inbTp 3 HanmoBHIOBaueM RK
PLAST, nemto nosinbainre 3 HanmoBHIoBadamMu AQ-25 1 KALDNER K111 i HaWmoBiIBHIIIIE — 3 KEpaM-
sutoM. Ilpu 11bOMy BKIIIOUCHHS 010(ibTpa Y BUPOOHUYMIA IPOIIEC BIAOYBAIOCS 3a BUKOPUCTAHHS SIK
HaTOBHIOBaYa KepaM3uTy Ha 26-30-y no0y, e KiIbKICTh HITPU]IKYIOUHX MIKpOOPraHi3MiB CTaAHOBUIIA
4,140,2x10" KYO/em® Boam, a TIOJTITIPOTIiJICHOBUX HAIMOBHIOBadiB — Ha 21-25 mo0y Ae KITBKICTh HIT-
pH}IKyIOUHX MiKpOOPraHi3MiB CTAHOBHIIA 38 BHKOPHCTaHHs HamoBHioBada RK PLAST — 5,9+0,2x107,
AQ-25—4,1£0,2x10" i KALDNER K11 — 2,7+0,1x10” KYO/cMm® Boam.

Jpyry rpymny MiKpooprasi3mis, siki OepyTh y4acTh y MpoIecax HITPOreHHOTO ITUKITY, CTAHOBISTh
neHiTpudikyodi 6akTepii, sSIKi BIAHOBIIIOIOTh HITPATH J0 MOJCKYJISPHOIO a30Ty. JJuHamika KiIbKOCTI
NeHITpU(IKYIOUnX MIiKpOOpraHi3MiB y BoAi peakTopa 0io¢inbTpa 3 pi3HUMH BHAAMHU HAIOBHIOBaYa
MpecTaBiIeHa y TabmuIi 2.

Tabmums 2 — Junamika KiibKocTi AeHiTpupikylounx MikpoopraHismiB y Boai peakTopa 6iogiabTpa 3 pisHUMHE BHAA-
M HanmoBHI0Baua, KYO/cM®, M+m, n=12

Yac 1ocmipKeHHs, Buj HanoBHIOBaya

noba KepaM3uT RK PLAST AQ -25 KALDNER KIII
1-5 1,740,1x102 2,040,1x102 1,9+0,1x10? 1,7+0,1x10?
6-10 8,1+0,4x10? 9,3+0,6x102 8,7+0,4x10? 8,5+0,4x10?

11-15 3,7+0,1x10° 6,8+0,3x10° 5,240,2x10° 4,7+0,2x10>

16-20 8,8+0,5x10* 2,140,1x10° 1,2+0,1x10° 9,8+0,6x10*

21-25 4,2+40,2x10° 9,7+0,6x10° 8,84+0,6x10° 6,1+0,3x10°

26-30 1,740,1x107 5,6+0,2x107 3,9+0,2x10’ 2,1+0,1x107

Ipumirtka: * — p < 0,05— nopiBHsHO 3 1-5 AHEM IOCIHIIKEHHS.

133



Haykosuit Bicauk BerepunapHoi Meantinaw, 1’2017

VY pe3ynbTaTi IpOBEIEHUX JOCTIIKEHb BCTAHOBIJICHO, IO KUTBKICTh MEHITPUQIKYIOUUX MIKPOOpP-
TaHi3MiB y BoAi peakTopa OioiybTpa Oyia BUIIOIO 3a BUKOPUCTAHHS MPOIICHOBUX HANIOBHIOBAYIB,
TTOPiBHSHO 13 KEPAM3UTOBMM HAIIOBHIOBAUEM, 3a BBEJCHHS HOTO B TEXHOJOTIYHUHN MPOIIEC 1 TPUBAJIOC-
Ti mocmixy 30 mi6.

OTxe, MIKpoOpraHisMH-AeHITpuGikaTOpu HaHMIBHALIE iIMMOOLTIZYIOTh 0i0(iTBTp 3 HAMOBHIOBA-
yeM RK PLAST, nemio nosinbHime 3 HarnoBHoBadyaMu AQ-25 i KALDNER K111 i HaitnoBinbHiIe 3
KepaM3uTOBUM HamoBHIOBadeM. Ha 30 moOy mocmimy KimbKiCTh ACHITpU(]IKATOPIB ¥ BOJII peakTopa
6io(inpTpa CTAHOBMIA 3a BUKOPHCTAHHS HAIOBHIOBaua kepamsuty — 1,7+0,1x10", RK PLAST —
5,6+0,2x107, AQ-25 — 3,9+0,2x10” i KALDNER KI1IT — 2,140,1x 10" KYO/cm® Boam.

PesynbpraTom HajaromKeHHs MPOLECIB HITPOICHHOTO MKy peakropa 6iodinsTpa Y3B € 3HrmKeH-
HS KOHIICHTpAIlii HITPUTIB Y Bofi. Pe3ymbTaTi qocmipkeHHs JUHAMIKH KiJTbKOCTI HITPHUTIB ¥ BOAI pea-
kropa OioinbTpa 3 pi3sHUMHU BHIAMH HAIIOBHIOBAaYa MPEJICTABICHO Y Tabmui 3.

Tabmuns 3 — JIlunamika KijibkocTi HITPUTIB y Boli peakTopa O6iodinsTpa 3 pisHUMH BUAaMH HanoBHIOBaya, M+m,

n=12, mr/n
Yac gocaimKeHHs, Bu HanmoBHIOBaYa

noba KepaM3uT RK PLAST AQ-25 KALDNER KIII

1-5 0,5+0,1 0,4+0,1 0,3+0,1 0,4+0,1
6-10 0,8+0,1 0,7+0,1 0,7+0,1 0,7+0,1
11-15 1,4+0,2% 1,3+0,1 1,3+0,2* 1,4+0,2*
16-20 1,9+0,2* 1,5+0,2* 1,6+0,2* 1,7+£0,2*
21-25 1,9+0,1* 1,3+£0,1* 1,4+0,1* 1,5+0,2*
26-30 1,4+0,1* 1,0£0,1%* 1,2+0,1* 1,3+0,1*

Ipumirtka: * — p < 0,05— nopiBHsHO 3 1-5 AHEM IOCIHIIKEHHSI.

AHati3 [aHuX, HaBeIGHUX y Tabmuui 3, mokasas, IO HE3aJIe)KHO BiJl BUAY HAITOBHIOBAaYa, KOHIICH-
TpaLisi HITPUTIB Y BoJli peakTopa OiodinmbTpa 3poctana 10 16-20 nobu nocmigy. Ha 21-25 noby moci-
Ny KOHIICHTpAIlisl HITPUTIB y BOJI 38 BUKOPUCTaHHSA y 010(iIbTPI KEPaM3UTy 3ajIHIlaiacs He3MIHHOIO,
MOPIBHSHO 13 momepeaHiM nepiogom i ctanoBmia 1,9+0,1 mMr/n Boau, a 3a BUKOPUCTAHHS MOJIIPOITi-
JICHOBUX HANOBHIOBAauiB 3HIDKYBajacs i CTaHOBHJA 3a BUKOpucTaHHS HamoBHIoBaua RK PLAST —
1,3+0,1, AQ-25 — 1,4+0,1 i KALDNER KI1II — 1,5+0,2 mr/a Boau.

OTxe, 32 BUKOPHUCTAHHS SK HAIIOBHIOBaYA KEPAM3UTY, KUTBKICTh HITPUTIB Y BOJII peakTopa OiodimbsTpa
royvaia 3HWwKyBaTrcs Ha 26-30 100y Bij moyatky jgociiay i craHoBuna 1,4+0,1 Mr/a Bomy, a mosminpornise-
HOBWIX HAITOBHIOBAUiB — Ha 21-25 100y e KOHIIEHTpAIlisl HITPUTIB CTAHOBMIIA 32 BUKOPHUCTAHHS HAITOBHIO-
Baya RK PLAST - 1,3+0,1, AQ-25 — 1,4+0,1 i KALDNER KI1ITI — 1,5+0,2 Mr/1 Bozm.

BucnHoBku. 1. Bkitouenns 6iodinsrpa y BUpoOHHUMIA ITpoliec HiTpUdikalii BinOyBaiocs 3a BUKO-
pHUCTaHHA SIK HAIOBHIOBayYa KepaM3uTy Ha 26-30-y 100y, e KiIbKICTh HITpU(IKyIOUUX MIKpOOpraHi3-
MiB cranoBwia 4,1+0,2x10’ KVO/cm® Boan, a TIOJTIPOTIICHOBUX HAIOBHIOBAYiB Ha 21-25 moly, me
KUTBKICTh HITpU(IKYIOUMX MIKpOOPTraHi3MiB CTAHOBHJIA 3a BUKOpHUCTaHHS HamoBHIoOBadua RK PLAST —
5,9+0,2x107, AQ-25 — 4,1+0,2x10" i KALDNER KIII — 2,7+0,1x10" KYO/c™’ BozH.

2. MikpoopraHi3Mu-AeHiTpudikaTopu HalmBuALIe iIMMOOLTI3YIOTh 0i0(iIbTp 3 HAlOBHIOBaYEM
RK PLAST, nemro mosineHimie 3 HanopHioBadaMu AQ-25 i KALDNER K111 i HalmoBiIbHIIIE 3 Ke-
pam3uToBHM HamoBHIoBadeM. Ha 30 moOy mocmimy KimbKicTh AeHITpU(DIKATOPIB y BOI peakropa Oio-
diTeTpa cTaHOBMIA 3a BMKOPHCTAaHHS HAIOBHIOBaua Kepamsuty — 1,7+0,1x10", RK PLAST
5,6+0,2x107, AQ-25 —3,9+0,2x10" i KALDNER KIII — 2,14+0,1x10' KYO/cM’ Bozu.

3. 3a BUKOpUCTaHHS SIK HAIOBHIOBAaYa KEPaM3UTY, KIJIbKICTh HITPHUTIB y BOAI peakropa OiodinbTpa
rmouaia 3HKyBaTHcsa Ha 26-30 moOy Big movatky gociiay i cranoBwia 1,4+0,1 mMr/a Boau, a mosmnpo-
MIIJICHOBUX HAIOBHIOBaYiB — Ha 21-25 no0y, /1e KOHIIEHTpAIlis HITPHUTIB CTAHOBHJIA 32 BUKOPHUCTAHHS
HaroBHioBaya RK PLAST — 1,340,1, AQ-25 —1,4+0,1 i KALDNER K1IT - 1,540,2 Mr/x1 Boau.
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MHuKpoOpraHu3Mbl MPOLECCOB HUTPOT€HHOTO IHUKJIA B BOJe PeakTopa 0HOGHILTPA B YCTAHOBKAX 3aKPbITOrO
BO/JOCHA0KeHMS IPH PA3HbIX HANOJIHUTEIAX

H.E. I'puneBn4

Heo0x011MO0CTh 5KOHOMUYHOTO HCIIONB30BAaHMS BOJBI B (JOPEIEBBIX XO3IHCTBAX NpHBENa K pa3paboTKe METOHOB -
(heKTUBHOTO BOJOHMCIOJIL30BAHMUS, B TOM UYHCIIE U3 BHEAPEHHEM cucteM 060poTHOro BogocHaokernus (COB) mmm yctaHoBOK
3aKpHITOr0 BOfOCcHaOKeHus ¢ Onodmisrpanuei Boasl (Y3B). 3a nocnenane qecsatsb j1eT GopeeBblie 3aBOIbI OPUSHTHPYIOTCS
MMEHHO Ha LUPKYJISILHOHHBIE YCTAHOBKH, TaK KaK TOJIBKO IPH TaKOM METOJE JOCTHIAeTCs pPalMOHAIBHOE HCHOJIb30BAaHNUE
BOJIbI U BO3MOXHOCTb PETryJIMPOBAHHS M KOHTPOJIS YCJIOBHIA BHEIIHE CPeIbl.

IpencraBiieHO pe3yJIbTaThl UCCICIOBAHUS YSTHIPEX BUIOB HANOIHUTENS OMOPUIBTPA, YTO UCHOJIB3YIOTCS B HHIYCTPHU-
aNIbHBIX (POpeneBbIX X03siicTBax.

B ciyuan Gronormdeckoif odncTky OoJbIIe BHUIMAHUS NMPHIEISIETCs IponeccaM OHOJIOrHYeCKOr0 OKHUCIICHHS M OKUCIUTENb-
HO-BOCCTaHOBUTEJEHBIM PEAKIILIM, YTO IIPOXOJIATE 32 CYET MUKPOOPTaHM3MOB. VIMEHHO OHU HTPAIOT KIIFOYEBYIO POJIb B 00paboTKe
BOJIBI, TEM CaMbIM OKa3bIBasl BIMSHUE Ha IIPHPOCT OMOMACCHI, aKTHBHOCTH PBIOBI M HCTIOJIB30BAHHE KHUCIIOPO/Ia CHCTEMOH.

KnroueBsbie ciroBa: V3B, paxyxnast Gpopens, HITPOT€HHBII UK, 0aKTEePHOINIAHKTOH, HAMOIHUTENN OHOGUIbTpa, OH-
odunsTpanys, 6akTepur HUTPUPUKALIUH.

Microorganisms of nitrogen cycle processes and concentration of nitrites in bio filter reactor water in closed wa-
ter supply plants under the various fillers use

N. Grynevych

The need for economical use of water in trout industrial farms has led to the development of methods for efficient water
use, including the introduction of recyclable water supply systems or closed water supply systems with water bio filtration
(RAS). For the last decade, trout plants are focused on circulating installations, as long as this method achieves rational use
of water and the ability to regulate and control the environment.
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The results of four types bio filter filler research used in industrial trout farms are presented. In the case of biological pu-
rification, processes of biological oxidation and oxidative-reducing reactions that pass through prevailing microorganisms.
They play a key role in water treatment, thus reflecting the biomass growth, the activity of fish, and the consumption of oxy-
gen by the system.

The features of the bio filters use in closed water supply systems in aquaculture are shown in our previous reports and
indicate that bio filter fillers play one of the key roles in maintaining the optimal conditions for the operation of the ultra-
sound. Along with these studies, how many microorganisms involved in the nitrogen cycle and the concentration of nitrites in
the water of the bio filter reactor CWSS are changing for the use of various fillers, we did not find in the literature available
to us, and some messages do not cover the problem and are isolated. The water of closed water supply systems (CWSS) is a
favorable environment not only for the fish growing, but also for the habitat of bacteria. The composition of bacteria plankton
includes microscopic single-celled organisms of various physiological groups: nitrogen fixations, ammonia fixations, nitrifi-
cation agents, denitrifying agent, iron and sulfur bacteria, sulfate-reducing and other bacteria. In water, they are in an over-
heating state alone or in aggregates — aggregates. Much of the bacteria inhabit the bio filter of the CWSS, which participates
in the decomposition of organic matter, which is formed as a result of the life of fish, to phosphates, ammonia, nitrites, ni-
trates, etc., which have a different effect on the health of fish.

Due to the influence on the health of fish, phosphates are referred to as inert substances that do not have toxic effects. However,
a significant risk in water is nitrogen in the form of free ammonia (NH;), which is toxic to fish and must be converted into harmless
nitrate in a bio filter. At the same time, nitrification bacteria carry out the conversion of ammonia to nitrite, and then into nitrate,
which is not harmful to fish. The purpose of the work was to determine the number of microorganisms involved in the nitrogen cycle
and the concentration of nitrites in the water of the bio filter reactor with different types of filler for introducing it into the technolog-
ical process and the duration of the experiment for 30 days. In the experiment, four types of bio filter fillers were used: 1 — static
expanded clay; 2 — RK PLAST — made of propylene, useful (working surface) 635m*m’, diameter 15/15, weight 175 kg /m>;
3 — AQ-25 — high density polypropylene HDPE 312 m? / m’, useful (working surface) 226 m? / m®, diameter 25/25, weight 71 kg / m>;
4 KALDNER KI1P — Polypropylene of high density is useful (working surface) 450 m? / m®, diameter 16/10. The material for
the study was water WSS, which was taken directly from the bio filter. Nitrifying microorganisms were isolated according to
the method described by Spieck E.C., Hartwig . et al. Nitrites in water were determined using the GBL test. The incorpora-
tion of the bio filter into the nitrification production process occurred for use as a clay expander for 26-30 days, where the
number of nitrifying microorganisms was 4.1 = 0.2 x 107 CFU / cm; of water and polypropylene fillers for 21-25 days where
the nitrifying microorganisms number was due to the use of RK PLAST filler 5.9 + 0.2 x 107, AQ-25 - 4.1 £ 0.2 x 107 and
KALDNER K1P 2.7 0.1 x 107 CFU / cm’ of water.

Key words: RAS, rainbow trout, nitrogen cycle, bacteria plankton, bio filter fillers, bio filtration, nitrifying bacteria.
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MMPOBJIEMA KOJIBAKTEPIO3Y TEJAT TA if BAPIINIEHHA

Konibakrepio3 HaneHUTh 10 HAHOLIBII PO3MOBCIOHKEHNX 3aXBOPIOBaHb TEJAT OaKTepianbHOI erionorii. 30yIHUKOM KO-
nibaxTepiosy € eHTepOTOKCHreHHi cepoBapH E. coli, sika € HoJipe3ncTeHTHOIO 10 aHTHOaKTepianbHUX mpenapaTiB. OHIM 13
paIUKaNbHHUX 3aXO0JiB IMPO(MLUIAKTUKY 3aXBOPIOBAHHS TEILAT Ha KOJIIOAKTEpio3 € BaKIMHALIS KOpiB. [IpoTe HasBHICTH 3HAYHOI
KinpkocTi cepoBapiB E. coli (164) neperkokae CTBOPEHHIO e(peKTUBHOT BaKIMHH. ToMy HalOiIbII e(heKTUBHOIO € BAKI[MHA
i3 micueBux mramiB E.coli. ExcriepuMenTanbHi JOCHIKEHHST TaKoi BaKIIMHU Ha HOTOJIIB’T BENMMKOi poraroi xynobu 3-x ar-
podipm mokazanu BUCOKY 85 % 11 IMyHOTeHHY aKTHBHICTb.

Kurouosi cioBa: komibakrepios, E. coli, cepoBapy, €K30TOKCHHH, €HIOTOKCHHH, IiarHOCTHKA, MPOQilaKkTHKa, MPOIo-
JIic, BaKIMHA.

IMocTtanoBka npo6aemu. BpaxoByroun, 1m0 3aXBOPIOBAHICTh TENAT HA KOMiOakTepios 3ycTpiva-
€TBCS TIOCUTH YacTo, IO 3yMOBJICHO HU3BKOIO KYJIBTYPOIO BEIEHHS TOCIOAAPCHKOI JisUTBHOCTI B TBa-
PUHHUIITBI, MIBUIKOIO afaNTaIicio 30yIHrKa (BTpaTa YyTIIMBOCTI) A0 JIKyBATHHUX MPOTHMIKPOOHUX
3aCc00IB Ta HEIOCTATHLOK CPEKTUBHICTIO MPOMUCIIOBUX BaKIIWH, OCKUIBKH 30YJTHUK MA€ BEJIUKY Killb-
KiCTh cepoBapiB, BUHUKAE MOTpeda B yIOCKOHAJICHH] 3aC00iB MPOQiTaKTUKN KOTi0aKTEPio3y TEIT.

AHami3 ocTaHHiX gocaiTkeHb i myoJsikamiid. [1ITyHKOBO-KHIITKOBI XBOPOOH, SIKI CIPHYHNHIOIOTH
EHTEepOoIaToreHHi cepoBapu E. coli mpogoBKyIOTh 3aJIMIIATUCh 3HAYHOIO MTPOOIEMOI0 B YCiX 0Oe3 BU-
HATKY KpaiHax [1]. Emeprxio3 Ha cydacHOMY eTalli pO3BHTKY TBapWHHHIITBA BBAXKAETHCS OHIEIO 3
HaO1IbII PO3MOBCIOMKEHNX 1H(PEKUiHHIX XBOPOO, SIKi 3yMOBIIOIOTHCS OakTepisMu ponunu Entero-
bacteriaceae [2].

© Isuenko B.M., amuenko LB., Degopuenko A.M., 2017.
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He 3Baxkaroun Ha MUPOKE BUKOPUCTAHHS aHTHO10THKIB 1 OiomperapaTiB, KOJIi0aKkTepio3 € OMHAM 3
HaNMOIIMPEHIMNX 32 KiABKICTIO BUMAKIB 3aXBOPIOBAHHS 1 CMEPTHOCTI CepeA iHIIMX MaTONOTiH Cilb-
CBKOTOCIOZapChKuX TBapuH [1, 3-5].

OcHOBHUM (haKTOPOM, 1110 IPU3BOAMTE 0 PO3BUTKY diapeiHOr0 CHHAPOMY Y TEJIAT 3a KoJibakTe-
pio3y € enteporokcuHu E. coli: TepmocTabiinbHi 1 TepMOIaOiIbHI, SKi MIITXOM aKTHBI3AIl] afgeHIaT- i
TyaHUIATIUKIIIHA3W MOPYIIYIOTh TPAHCIIOPT €JICKTPOJIITIB Ta BOAU Yepe3 MEMOPaHH KIITHH KHIIICYHO-
ro emitenio. BHacHimoK bOTO 1i PEYOBUHH MEPEXOASTH B IPOCBIT KUILIEYHUKY, 10 3yMOBIIIOE PO3BH-
TOK Jiapei Ta Jerigparalito opratiamy [6, 7].

Jo cynyTHiX (hakTopiB MOSBH KOJIOAaKTEpio3y HaleXaTh MOPYIIEHHS OOMiHY PEUOBHMH, HU3bKHNA
piBEHb MPUPOAHOI PE3UCTCHTHOCTI Ta IMYHOJIOIIYHOI PEaKTHBHOCTI y KOPIB BHACTIIOK AHMCOAJIaHCY
MTO>)KMBHUX PEUYOBHH B PaIliOHi, MUIOPIYHOTO CTIHIOBOrO yTPUMAaHHSA Ha OOMEXKEHIH TEpUTOpii, Opy-
IIIEHHS TIri€HN TTPOBEICHHS ITOJIOT1B, HECBOEYACHOTO BUIIOIOBAHHS TEJIATaM MoJIo3uBa [§, 9].

Cepen MeToaiB Npo(iIaKTUKK €IIepUXio3y TesAT € cnenridyaa npoilakTuKa 3 BAKOPHUCTAaHHAM
BakIMHU 1 aHTHOiI0THKIB [10]. Bimomo, 110 3HayHa KiabKicTh cepoBapiB E.coli MaioTh BilacHI aHTHUIe-
HU. ToMy BakIMHALsI HE 3aBXAW 3aM00ira€ 3aXBOPIOBAHHIO Ha KOJIOaKTepio3, M0 00yMOBIECHO ps-
JIOM TIpUYXH: OaKkTepiadbHi BaKIMHU HE MAIOTh ITOBHOTO Habopy cepoBapiB E. coli, wacTo pa3om 3 ma-
TOTCHHICTIO BTPAYa€ThCS 1 IMYHOTEHHICTh BaKIIMHHOTO Ipemapary, HaJIUIIOK aHTUTEHY HETaTHBHO
BIUTMBA€E HAa IMyHHY BimImoBims [11].

Meta gociif:KeHHs1 TOJSrana y BHBUCHHI PO3MOBCIOPKEHHS KONOAaKTepiozy TensiT B YKpaiHi,
0co0IMBOCTEH KITIHIYHOrO mepediry XBOpoOM, MaTojoro-aHaTOMIYHMX 3MiH, BiacTuBocted E. coli,
BHIUICHUX 3 TATOJIOTIYHOTO MaTepiaay BiJl TEIAT Ta METOMIB PO IIAKTHKH IIHOTO 3aXBOPIOBAHHS.

Marepiaia Ta Metoau aociimkenHsi. [1im yac BUKOHAHHA pOOOTH TMPOBEIN PETPOCIICKTHBHUI
aHaJi3 3BiTiB OAKTEPiONIOTIYHMX BiAAITIB perioHanbHuX Jaboparopiii. KniniuHi oco6imBocTi 1 maToso-
ro-aHaTOMIYHI 3MiHM y TEJIAT BUBYAIM 3a 3aralIbHONPUHHATUME MeTonamu. bakrepionoriuni gocimi-
JUKEHHS TTaTOJIOTIYHOTO MaTepiay, BiliOpaHOTo Bifl TPYIIB TEIAT IICIISI MATOJIOTIYHOTO PO3THHY, BU-
KOHYBAJIM BiATIOBIAHO A0 HACTAHOBH.

OcHOBHi pe3yJbTaTH AOCTiIZKeHHs. 3 METOI0 BUBYCHHS PO3MOBCIOKEHHSI 3aXBOPIOBAHHS TEJISAT
Ta KOJIi0aKTepio3 y rocrnoaapcTBax YKpaiHu, MU IPOBEIIM PETPOCIICKTUBHUI aHai3 3BIiTIB periOHab-
HUX JIabopaTopii 3a pe3yibTaTaMy OaKTEPIOJIOTIYHHUX JOCIIIKEHD MMAaTOJIOTI9HOTO MaTepiary Bif Te-
JSIT XBOPHX Ha KojdibakTepio3 3a mepion 2014—2016 pp. (Tadm. 1).

AHaji3 gaHuX TaOaUIll CBIMYUTE, IO 3aXBOPIOBAHICTE TEJIAT B PI3HUX 00JIaCTAX YKpaiHW CYyTTEBO
PI3HUTHCS, IO TOB’S3aHO 3 PEOPTraHizaIMEI0 MiXPaHOHHUX JIabopaTopiil Ta 30UTBIICHHSAM BiJCTaHi
paniyca ix obciyroByBaHHs. KpiM Toro cimif 3a3HauuTH, 10 HE BCi BUNAJIKU 3aXBOPIOBAHHS TEJIST
MiAaBaJIMCh peecTpallii, a MaTepiall BiJf XBOPHUX 1 3aruOINX TENSAT HE 3aBXKAW HANPaBISUIN i1 OaKTe-
pionoriuHoro nmociimkenHs. Tomy, Ha Hamry OyMKy, odiumiliHi JaHi IIOAO 3aXBOPIOBAHHS TENAT Ha
SIIepUXxio3 JaJIeKO HEMOBHI. B IIboMy MU IIEPEKOHYBAIUCH, BIABIAYIOUH TOCTIONAPCTBA, ¢ BUHUKAJA
1151 XBOopoOa i 3arubeins cranoBmia Bijg 3 10 20 %.

3 MeTo10 3’sCYBaHHs IPUYMH PO3MOBCIOHKEHHS 3aXBOPIOBAHHS TEJAT HA EHIEPHXi03 MU IPOBEIH
oOcTexeHHs (epM 3 YTPUMaHHS BEIHUKOI poraToi Xy#obu nexinekox arpodipm Kuiscbkoi, JKurtomup-
cbKoi 1 XMeIbHUIBKOI o0nacTeil. B pe3ynbrati Oyiio BCTaHOBIEHO, 110 BOHH € CTallioHapHO Hebnaro-
TTOJTY9HI TIIOA0 KOIi0akTepiosy. [[boMy CripusB psix MpUIHH:

e HaMipHE TIEPEBAHTAKCHHS ITOJIOTOBHUX BIIUIUICHD Y 3UMOBO-BECHSHUI IEepioa 1 3HAYHE 3pOC-
TaHHS B HUX MIKpOOHOTO (OHY;

® 3a11i3HiJIe HAITyBaHHS HOBOHAPOKEHUX TEJIAT MEPIIUMH MOPILisIMHA MOBHOLIIHHOTO MOJIO3MBA 1 B
JIOCTAaTHIA KIJIBKOCTI;

e HeperyJsipHEe MPOBEACHHS caHiTapHOT 00poOKH (ne3iHdeKmii) JeHHHUKIB, e MPOBOIMINCH PO3-
TEJICHHS.

[Tepenik momiOHUX MPUKIIATIB CIIPUAIOUNX (PaKTOPiB MOYKHA IIIE€ POIOBKYBATH.

Ilamozenes. Y HOBOHAPOKEHHUX TEIAT KOJIOAKTEPio3 MOXKe MPOSBIATUCH Yy CENTHYHIN, EHTEPHT-
Hifl 1 eHTepOTOKCEeMiuHIN QopmMax, 110 3aJCKUTH Bif BIpYJICHTHOCTI 1 BIacTUBOCTeH 30yanHuka. Cer-
THYHY (HOpMY KOJIIOAKTEpio3y 3yMOBIIIOIOTH CEPOBapU CIICPUXii, SKi HE BOJOMIIOTH aAre3UBHUMU
BJIACTUBOCTSIMU, aJI€ MAIOTh KaIlCYJIbHI AaHTUTCHH 13 KUCJIMX TOJIiCaXxapHIiB, MO CIIPHUIE IPOHUKHCHHIO
OakTepiii B NiM}py Ta KPOBOHOCHE PYyCJO, 1€ BOHH iHTEHCHBHO PO3MHOXKYIOTHCS 3a AeiuuTy iMyHO-
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rro0OyminiB. [lomicaxapuaHa KarcyJja 3axuinae 6aktepii Bif (aromuTo3y i 0aKTEPHIMIHOTO BIUIMBY
IUIa3MU KpoBi. 3 KPOB’10 OaKTepii po3HOCATHCA 10 Pi3HUX CHCTEM OpraHi3My, BKIIOYAIOUX i HEPBOBY,
IHTEHCHBHO PO3MHOXYIOTBCS, aJie YaCTHHA X MiIarae pyHHyBaHHIO. 3BUIBHEHI €HIOTOKCHUHH CIIPHU-
YUHIOIOTH IIOKOBUU CTaH, KOJIAIIC 1 MIBUAKY 3arubens (Ha TpeTio N00y JKHUTTSA, a 32 CTBOPECHHS YMOB
JUIs TTaca)KyBaHHS 30y/IHUKA — CMEPTh HacTae yepe3 36 rox). [liapes B OUIbIIOCTI BUMAAKIB BiICYTHSL.

Tabmus 1 — Bupinenns E. coli i3 marmarepiany Bix Teasit mo obmacrax Ykpainu 3a 2014-2016 pp. 3a nanumu ogimiii-
HOI 3BiTHOCTI

Pix
2014 2015 2016
Obnacts — — ——
KiBKICTh BUSIBJICHO KiJTBbKICTb BUSIBIICHO KiJTBbKICTb BUSIBJICHO
JOCII/DKEHb | MO3UTHBHMX | JOCTIZKEHb | MO3UTHBHHMX | JOCHIIKEHb | HO3UTHBHHX
Bonunceka 18 2 9 3 14 4
JlHinponeTpoBchKa 68 - 60 - 19 -
JloHerpka 36 2 9 1 16 1
JKutomupcbka 30 5 29 2 23 12
3akapnaTchbka - - 122 3 - -
3anopizbka 61 13 66 15 22 10
IBanO-PpaHKiBChKa 32 1 19 1 - -
KuiBcbka 141 143 - 41 16
KipoBorpaaceka 1 - 2 - 4 -
JIpBiBChKA 42 - 40 - 33 -
MukonaiBcbka 3 - - - - -
Opnecbka 80 - 59 2 59 1
ITonTaBchka 223 7 - - 192 9
PiBeHbCHKA 4 - 6 4 1 -
CyMchKa 35 4 35 5 2 2
Tepuoninbcbka 1 1 5 3 2 1
XapKkiBcbka 201 22 254 159 71 14
XepcoHchKa 7 2 4 1 5 -
XMeNbHALEKA 9 1 18 3 7 6
Yepxracbka 135 14 60 10 77 8
UepHIiriBchka 17 2 10 2 62 10
UepHiBenbka 9 - 8 - 3 -
Jlyrancpka 411 5 932 8 471 12
Bcworo 11564 83 1890 222 1124 106

EnTeputHy (hopMy CipuuMHIOBAIH eIIepHXii 0e3 aare3nBHUX BlacTUBOCTel. BoHM MpoHMKanu B ciu-
30BY 00OJIOHKY TOHKOT'O KUILIEYHHUKY, BUIULUINA €K30- 1 €HJOTOKCHHH, IO TIPU3BOIIIIO 10 HOTO 3amaieHHs
Ta giapei. 3HeBOIHEHHS Ta IHTOKCHKALIsI OpraHi3My 3aBepLIyBaloCh JETATBHICTIO Ha 6—7 N00Y KUTTSL.

EnteporokcemMiuny (GopMy 3yMOBIIIOBAJIM €HTEPOTOKCHIeHHI mramMu E. coli, ski 3a H0IOMOIoro
aAre3UBHUX MJI-AHTUI'€HIB MPHUKPIIUTIOIOTHCS 10 MIKPOBOPCHHOK €HTEPOLIUTIB, KOJIOHI3YIOUH CIIM30BY
000JIOHKY TOHKOTO KUIICYHUKY, BUIUIIIOYN TEPMOCTAOUTBHUN €K30TOKCHH, SIKHI aKTHUBI3y€ KHIIKOBY
TYaHUIIUKIIA3y, 0 CIPUIHHSIE TIMEPCEKPEIii0 PIIUHA Ta EJICKTPOJITIB ¥ MPOCBIT KUMIEYHHUKY. [Ipu
IbOMY BUHUKaJIa Jiapes, IHTOKCHUKAIlisl, BTpaTa TKAHWHHOI PiAMHHN Ta €JICKTPOJIITIB, IO 3aBepIyBa-
JIOCH JICTAJBHICTIO HA 6—7 H00Y KUTTSI.

KniniuHi 03HaKM y XBOPHX TEJIAT MPOSBILSIINCH 3aEKHO BiJ GopMu mepediry 3axBoproBaHHs. 3a
centuaHOi popMu KoNMiOaKTepio3y BiAMiUaNy MPUTHIYCHHS, MiABUILEHHA Temneparypu Tia a0 41 °C,
NPUCKOPEHHS YacTOTH JMXaHHS 1 IMyJbCy, BTPATy aleTHUTY, TeNATa IMepeBaxHo yexanu. Ilepen 3aru-
0CIUTI0 PO3BUBAIINCH KIIOHIUHI CYIOMHU.

3a eHTepUTHOI 1 EHTEPOTOKCEMIYHOT (POPM KOJIIOaKTEPio3y CUMIITOMH MPOSBISLUIMCH HACTYIIHI: Ha
TpeTio A00Yy KUTTA y TENAT CHocTepiraiach Aiapes, MiIBUIIyBajach Temmeparypa Tina Ha 0,5-1 °C,
MOCUITIOBAJIACh CIpara, 3HeBOAHEHHS Ta 1HTOKCHKALisl MPU3BOIWIN 10 MPUTHIYEHHS 1 3HUKEHHSI TO-
HYyCy M sI3iB, Ha 6—7 moOy >KUTTSl TBapUHHU HaOyBajM XyJOr0 BHUIIISAY, 04l TIMOOKO 3amagaini B opoi-
TH, TBAPUHU HE ITITHIMAJINCH 1 HE pearyBaJid Ha 30BHINIHI YHHHHUKH, 3 IPSAMOI KUIIKH BUAULUTACH Pifl-
Ki ekalii, B TaKOMy CTaHi TeJisATa THHYJIH.

Iamonoeo-anamomiyni 3minu. 3a cenTuaHOi GPOpPMHU KONiOAKTEPio3y BiK 3aruOIUX TENSAT CTaHO-
BUB MiBTOpU—TpH A00u. Lle MOKHA BCTAHOBUTH 32 HAsSBHICTIO HE MOBHICTIO CTONTAHMUX MPOBI3OPHUX
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M’SIKYIIiB Ha MiJOIMIBI KOMUTEIh, 3 SKUMH TEIATa HAPOIKYIOTECA. B Tmporieci po3THHY TpyHiB JOCHi-
JDKYBaJIM 3aIUIECHOBI 1 TA30CTETHOBI CYIJI00H, B SIKMX Maiike 3aBXI1 BUSBISUIN KPOBOBUIIMBH, PO3Ta-
IIIOBaHI 3a MEXaMH CyriIo00BuX XpsmiiB. CHHOBIaNbHA PiIMHA MIUX CYTIIO0IB OyJa YepBOHOTO 3a0apB-
JIEHHS Pi3HOI 1HTEHCHUBHOCTI. B JIereHsX CyTTeBUX 3MiH HE BHSBJIUIM, 332 BHHITKOM HE3HAYHOTO 3a-
cTo1o KpoBi. Cepiie 30i1bIICHE 32 PaXyHOK PO3IIMPEHHS NPaBOi MOJOBUHH, & MiOKap/l MiCLSIMH Iigaa-
BaBCsl 3epHUCTIH AucTpodii (Ha cipo-uepBOHOMY (OHI BUAIISIINCS Cipi CMY>KKYBaTO-TUIIMUCTI IiJIsTH-
KH). B k1anmanax cepiis BUSBIISIIN KPOBOBUJIMBY Y BUTIIAI HEBEIMUKHUX reMaToM. BHyTpinmHs 060:10-
HKa JIyTH 1 YepPEeBHOI YaCTHHU a0PTH Maja MOOJUHOKI a00 MHOXKWHHI ITOTIEPEYHI HAAPHUBH, TIPOCOUCHI
KpOB’10, AKi J00pe BUIAUIAIOTECS Ha OistoMy QoHi.

[Teuinka TeMHO-YepBOHA, KPOBOHATIOBHEHA, aJie MICIISIMH 330BHI 1 Ha PO3pi3i CIIOCTEPITAIOTLCS He-
YiTKI CBITJIO-KOPUYHEBI IITHKY, IO BKa3y€ Ha HASIBHICTH 3€PHUCTOI JUCTPODIi.

KHUHU BUIUIAJIOCH BaJIMKOMOAIOHE MOTOBILEHHS — HE3HAYHE CENTHUYHE MpHITyxaHHsA. Ha po3pisi BoHa
TEMHO-4YE€pPBOHA, BOJIOTA, TTAPEHXIMAa PO3M’ IKITICHA.

Hupku 330BHI TEMHO-KOPHUYHEBI 3 HASBHICTIO HEBEIMKUX, HEYITKO OKPECJICHUX, CBITJIO-
KOPUYHEBUX IUISHOK, II0 BKa3ye Ha PO3BUTOK 3epHHUCTOI auctpodii. Ha pospisi kipkoBa pedoBHHA
Majia Take >k 3a0apBIICHHS 5K 1 330BHI, @ MO3KOBa — TEMHO-YEpPBOHA (3aCTil KPOBi).

CHu4yr MICTHB TIOMIpHY KUTBKICTh PIIKOTO KOpMY 3 IoMimkaMu ciau3y. Cim3oBa 000710HKa HOro
TEMHO-YepBOHA, HaOpsAKJIa 1 BKPUTA 3HAYHOIO KUIBKICTIO CIU3y (KaTapaibHUi abomasut). ToHKMi
KHUIICYHUK TAKOX IIiJaBaBCs KaTapaJIbHOMY 3allajICHHIO, ajle He BCI METI OAHAKOBOIO Miporo. Ciu-
30Ba 000JIOHKA HOT0 TimepeMiiioBaHa, HaOpsIKia, BKpUTA CITM30M. TOBCTHI KUIIEYHUK MICTHTH HAaIliB-
chopMoBaHi pekatii i B 3analIbHUH MPOIIeC Maike HE BTATHEHUM.

EnrteputHa i eHTepoTOKCEMiuHA (POPMH KOMIOAKTEPiO3y TENIAT HaTOJIOT0-aHATOMIYHO HE PO3Pi3HSI-
nrcs. OCKUTBKY TBapHHA 3arvHyjIa B IIECTH-CEMHIO00BOMY Billi, TO MPOBI3OPHI M’ SKYII Ha KOTHUT-
LSIX TIOBHICTIO CTONTYBAJIHUCh. TPYNH TaKUX TENSAT MAIOTh XyJUH BUTIISA, IIEPCTHUN TTOKPUB XBOCTA Ta
TA30BHUX KiHIIBOK 3a0pyaHeHMi pinkuMu ¢ekamiasmu. O4Hi si0nyKa TIM00Ko mo3anaiaii B 04HI opoi-
TH, TIAMKIpHA KIITKOBUHA 1 CKEJIETHI M’SI3U CyXyBarTi (03Haka 3HeBOAHEHH:). CHUYT 1 TOHKAN KHIIIe-
YHHUK 3 O3HAKaMHU IHTEHCHUBHO BHPAXEHOTO KaTAPAIBHOTO 3alajeHHs, a B OKPEMHUX METISAX TOHKHUX
KHLIOK reMopariyHuid katap. [HTeHCHBHIIIE po3BUBANACH 3€PHUCTA UCTPOdis B MiOKapi, MeUiHmi Ta
HHpPKaXx, 1 BHACIIAOK CEpIIeBOi HEIOCTATHOCTI, B IINX OpraHaX IHTCHCHUBHIIIIC PO3BUBABCS 3aCTild KPOBI.
B kmamanax ceprms i eHIOKapai BHHHKAIH IIIMUACTI KPOBOBIJIMBH. Bigmidamn MHOKHHHI TTOTIEPEYHI
Ha/IpUBH BHYTPILIHBOT 000I0HKH a0pTH. KpOBOBMIIMBY B cyrio0ax Ta CTaH ceJe3iHKH MOAiOHI 10 THX,
mo 1 3a centuuHoi ¢opMmu KomibakTepiody. YacTto y XBOpUX TENST, SIKi HAPOAMIIMCH B 3MMOBO-
BECHSHH TePioj], Ha MEXKi CITKH 3 KHIDKKOIO BUSBIISITH 3POTOBIJII KOHYCOIOMI0OHI COCOYKH, IO BKA3yE
Ha nedimuT BiTaMiHy A y BariTHuX KopiB. Tensdra, HapoHKEH] BiI TAKUX KOPIB, CXWIBHI 0 3aXBOPIO-
BaHb, B TOMY YHCIIi 1 KOJIiOaKTepiosy.

bakmepionoeiuni docnioxcenns. Y Tpolieci TOCHTIKEHHS MaTOJOTIYHOTO MaTepiary 3 TPYIIiB Te-
JIIT, y mpenapartax i3 KpoBi 1 opraHiB nodapOoBaHux 3a I'paMOM BHUSBIISUIM KOPOTKI, MOJIMOP(HI,
rpaMHeraTuBHI najndku 0e3 crop. B okpemMux maszkax modapOoBaHUX Ha KarCylu, BUSBISUIA MiKpO-
Karcyimy.

JList BUIUTEHHS 9UCTOl KYJIBTYPH 13 JOCIiTHOTO MaTepiary mpoBoawmm nocis Ha MIIb, MITA, Ex-
no. KyneruByBanu 3a Temnepatypu 38 °C ymnpoaosx 24 roa. E. coli na MIIb 3ymoBntoBanu piBHOMI-
pHE TIOMYTHIHHS, a Ha IHI — ocan. Ha MIIA — Bumykii HamiBmpo3o0pi, cipyBaTi KosoHii, Ha Exmo —
KOJIOHI1 4YepBOHOTO KOJBOPY 3 METAJIEBUM BiATIHKOM. Y TPOLECi MIKpOCKOIi IpenapariB i3 KyIbTyp
BiIMIYalld PyXJIMBICTh. BumiieHi KyJabTypH BOJIOAUIN (pepMEHTATHBHOIO aKTHBHICTIO. BoHM (epMeH-
TyBaJIM 3 YTBOPEHHSAM KHCIIOTH 1 Ta3y: IIIIOKO3Y, TaKTO3Y, MaHIT, yTBOPIOBAJIN 1HIOJ, HE YTBOPIOBAIIN
H,S i He po3iienoBany ceUOBHUHY.

VY BuAiNIEHHX KyNbTyp BU3HAYald aHTUTE€HHI BIACTUBOCTI 3a A0MOMOroo O-Kojii arloTHHYIOUNX
cuposarok. Ilig gac qocmimkeHas KyasTyp E. coli 3 pizaux dhepMm Bumisuu pizHi cepoBapu E. coli, a
ceme Oqg, Oq1s, Oq27. Bunineni xynbrypu E. coli nepesipsuin Ha 9yTiiuBicTh 10 30 aHTHOAKTEpiabHUX
npenapartis, 1€ BU3HAYaJIH 32 PO3MIpPOM AiaMeTpa 30HHM NPHUTHIYEeHHS pOCTy. 30HA 3aTPUMKH POCTY
E. coli giametpom 110 15 MM BBaxkasach ClaOKOI0 YyTIUBICTIO, 3 16 10 25 MM — cepeiHs Yy TJIUBICTD,
OunpIe 25 MM — BICOKA Yy TJIUBICTh. BiCYyTHICTD 30HM 3aTPUMKH POCTY HABKOJIO JUCKY CBIAYMIIA TIPO
PE3UCTEHTHICTh 30YHHUKA JI0 aHTUOI0THKA.
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Hocnimkeni kynbrypu E. coli He BOJIOAIIN BUCOKOIO PE3MCTEHTHICTIO 10 »0HOro i3 30 aHTHOi0-
tukiB. [Ipore cnalka uyTnuBicTe Oyna BUABIEHA A0 Leda3oiiHy, €pUTPOMILMHY, HOBOOIOLWHY, JIiH-
KOMIlMHY, HOp(JIOKCaMHy, a 10 PeLITy NPoABIsun cepeqHio (18—20 MM) 4y TIHUBICTS.

Ipogpinaxmuxa. B 0ocHOBI IPOGINAKTHKY EIISPUXi03y TEIAT 3aTUIIAETHCS BAKIIMHAIISA KOPIB, X0U
11 3ac00M Ha CHOTOMIHI MAIOS(EKTHBHI, PO IO CBIAYUTH BUCOKUN PIBEHH 3aXBOPIOBAHOCTI 1 JIETAIb-
HOCTI TeJIAT Bix KojibakTepiody (Tadim. 1). ToMy momrykd METOMIB YIOCKOHAICHHS 3aXHUCTY 3ajIHIINa-
FOTBCS aKTyaJIbHUMH.

E. coli — nmomicepoBapHa (164 cepoBapH) i KOKHUH 13 HUX BOJIOJIE BIIACHUMH aHTHUI€HAMH, TOMY
MIPUTOTYBATH €(PEKTUBHY BaKIMHY 3 yCiX cepoBapiB E. coli HemoxuBo.

MOoJ103UBO KOPOBH — €IMHE JHKEPETIO IMYHOTIIOOYIIiHIB, OaraTux MaTepuHCHKUMH aHTUTIJIAMH, SKi
3aXHIAI0Th TEIAT B Tepio HOBOHApOomKeHHS Bix E. coli Ta iX TokcuHiB. OKpiM TOTO iCHYE 3ajIeK-
HICTh MK KOHIICHTPALIE€I0 IMyHOTJIO0YIIIHIB Y MOJIO3UBI 1 BMICTY iX y cupoBatii KpoBi Temst. Cig
3a3HAYUTH, IO MICISI MPUHAOMY MOJIO3MBA KUTBKICTh JEHKOIUTIB y KPOB1 TEIAT 301IBIIY€EThCA. Tomy
AKTUBHY BaKIUHOMPO(MIIAKTHKY KOJIOAKTEPio3y HOBOHAPO/HKCHUX TEJAT MH CIPSMOBYBAJIM Ha IIijI-
BHIIICHHS PE3UCTEHTHOCTI OPTraHi3My KOpiB—MaTepiB.

Kynerypansay Bakuuny E. coli roryBanu y BUTIsiAi cycreH3ii MiKpoOHMX KIIITHH TOTO CEpoBapy,
SKUA BUAUTMIN 13 MATOJNOTIYHOTO MaTepiany TensT ganoi ¢gepmu. OTpuMaHy cycreH3ilo 30yIHHKA
IHAaKTHBYBAJIH, TIEPEBIPSIIN Ha CTEPHIIBHICTD. J[0 PpHUroTOBIEHOI i1HAKTMBOBAHOI CYCIICH311 J0IaBaIn
SIK aJi’IOBaHT €KCTPaKT Mporoiicy. BakiHy mepeBipsuid Ha HEIIKIiIIUBICTh Ta IMyHOTECHHICTh Ha Oi-
JIUX MUIIIAX.

Bupobaude ButipoOyBaHHS BaKIIMHU MPOBOAMIN Ha 235 KopoBax arpodipmu «Matromti» KuiBch-
Koi obnacri, Ha 176 kopoBax TOB BeptokuiBcrka JKutomupcrkoi obnacti i Ha 251 koposi [Inemsa-
Bony duinpo XMeIpHUIBKOI 00JIACTI.

KopoBam Ha 8-My MicCsIIi TUTBHOCTI MiAMIKIPHO BBOJIWIIN MPOTIOJiC-CIICPUXi03HY BakIuHY. Jpyre
BBEJCHHS BaKIWHHM mpoBoamwian depe3 20 mi6. 3 mMeroro mpodigakTHKH aHA(PUIAKTHIHOTO IIOKY 3a
30 XBWJIMH JI0 JPYTOT0 BBEIEHHS MiqmKipHO BBOAMWIHU 0,5 oM’ BaKIIMHY, a TI0TIM MTOBHY J103y. Y BCIX
rOCIIOIaPCTBaX HOBOHAPOKCHI TEJISITa HA KOJIIOAKTEPio3 HE XBOPLIH.

BucnoBku. 1. Komibaktepio3 TeIsIT B OKpeMHX TOCIIOAAPCTBAX YKpaiHW HAOYB IMOITUPEHHS, IO
3YMOBJICHO HU3HKOIO KYJIbTYPOIO BEJICHHS TBAPUHHHUIITBA 1 BUCOKOIO BapiabeNbHICTIO CepoBapiB KHIII-
KOBOT MAJTMYKH, SKi IIBUIKO HAOYBAIOTh PE3UCTEHTHOCTI JI0 aHTHOAKTEpiaIbHUX TIPeTaparis.

2. IHakTHBOBaHa MPOMOJIiC-CIIEPUXiO3HA BaKI[MHA, BUTOTOBJICHA 13 MICIIEBUX IMATOTEHHUX CEPOBa-
PIB KHIITKOBOI MAJTMYIKH 1 BBEJIeHA MTHOOKOTUTFHIM KOpOBaM JIBOPa3oBo 3 iHTepBaigoM 20 i, 3amooi-
rae 3aXBOPIOBAHHIO TEJT HA KOJTIOAKTEPio3.

CIHUCOK JIITEPATYPU

1. [laxoB A.I'. DTronorus u NpoQUIAKTUKA JKETyI0YHO-KHIIEYHBIX U PECIIUPATOPHBIX 3a00JI€BaHUHN TEAT U MOPOCAT
/ A.T. llaxoB // BerepunapHusiii koHcyabTant. — 2003. — Ne 1. — C. 4-5.

2. UymaxoB H. B. CoBepuiencTBOBaHME criennUIecKol MPpOPHIAKTHKN KOIHOAKTEpPHO3a TeIST C UCTIOIL30BaHUEM
OMBAJICHTHBIX BaKLUH M TUICPUMMYHHOH CHIBOPOTKH, M3TOTOBJICHHBIX Ha OCHOBE aTCHYHMpPOBaHHBIX mTamMMoB E. coli:
aBToped. muc. Ha couckaHue yd. crem. KaHa. Ber. Hayk/H.B. UymakoB. — HoBocubupck: THY NDBCu/IB CO PACXH,
2004. - 20 c.

3. Kamuumu A. C. KonubakTepnos TemsT B COBPEMEHHBIX SKOJIOTHUECKUX YCcIoBUAX CHOMPH: METOJ. peKOMEHAAINH /
A. C. Kanunun, M. U. 3anypasuuk, H. A. Hlxunn. — bapuayn: A30yka, 2003. — 79 c.

4. TupoxkoB M. K. lnarHocruka, crenududeckas npoduIakTuKa U JiedeHHe NpH OaKTepHabHBIX OOJIC3HSIX KUBOT-
ubix / M. K. ITupoxkos, C. B. Jlenes, JI. Y. Tuxonos // Berepunapusi. —2011. — Ne 1.— C. 24-28.

5. Baines D. A rapid, sensitive method for testing the activity of Escherichia coli O157:H7 secreted cytotoxins against
epithelial cells from the jejunum and descending colon of cattle / D. Baines, L. Masson, T. McAllister // Can. J. Anim. Sci.
—2008. - Vol. 88 (1). —P. 51-55.

6. Nathan M. Acute infectious diarrhea / M. Nathan, N. M. Thielman. — 2004. — Vol. 350 (1). — P. 38—47.

7. Cyxapes lO. C. Inentudikanis TepMOCTaOLIEHOTO €HTePOTOKCHHY  Escherichia coli mpn xomibakrepiosi Tensir /
Cyxapes 0. C. // Bicuuk JJninponerpoBcbkoro yHiBepcurery. biomoris. Menuuuna. — 2011. — Bum. 2, 1. 1. — C. 114-119.

8. xynuna C. W. Dtronorus u npoduiakTHKa MacCOBBIX XKeJTyI0YHO-KUIIeYHbIX Oonesueit Tenst / C. U. Jxynuna //
Berepunapusiii Bpau. — Kaszans, 2003. — Ne 2. — C. 28-30.

9. IllaxoB A. I'. AkryanbsHble npobiaeMsl 0oJie3HeH MOJIOIHIKA B coBpeMeHHbIX ycnoBusx / A. T'. [llaxos // Berepunap-
Has natosorus. — 2003. — Ne 2 (6). — C. 6-26.

10. MBanoB A. 1. Dnm300TONOrHs U 3THOJIOTHST KoJMOakTepro3a eyt B 3aypanbe / A. U. Vsanos, . b. Baiimypun //
Bectauk PACXH. — 2007. — Ne 6. — C. 69-70.

140



Haykosuit BicHuk BerepuHapHoi Meantinaw, 1’2017

11. Omiitauk JI. B. Po3noBcromkenns emepixiif Ta oninka ix morenniany / JI. B. Omniitaux // Berepunapra Menununa:
MixBinoMunii TeMaTHYHUIT HAyKOBUii 30ipHUK. — XapkiB. — 2004. — Ne 83.— C. 167-170.

12. BanoB A.B. Metoqudeckue peKOMEHJAUH 110 JHArHOCTHKE, NMPOQHUIAKTHKE U JICYCHUIO JKEITyJOYHO-KHIIEYHBIX
Goue3neit HoBopoxkaeHHBIX Tt / A. B. UBanos, K. X. [Manynuau, M. 5. Tpemacos. — Kazans, 2011. — 39 c.

REFERENCES

1. Shakhov, A. (2003). Etiologiia i profilaktika zheludochno-kishechnykh i respiratornykh zabolevanii teliat i
porosiat. [Etiology and prevention of gastrointestinal and respiratory diseases of calves and piglets]. Veterinarnyi
konsultant, no. 1, pp. 4-5.

2. Chumakov, N.V. (2004). Sovershenstvovanie spetcificheskoi profilaktiki kolibakterioza teliat s ispolzovaniem
bivalentnykh vaktcin i giperimmunnoi syrovatki, izgotovlennykh na osnove atenuirovannykh shtamov E. coli: avtoref. dis...
kand. vet. Nauk. [Author's thesis]. Novosibirsk: GNU IEVSiDV SO RASKhN. 20 p.

3. Kalinin, A. (2003). Kolibakterioz teliat v sovremennykh Ekologicheskikh usloviiakh Sibiri. Metod.
Rekomendatcii. [Colibacteriosis of calves in modern Ecological conditions of Siberia. Method. Recommendations].
Azbuka, Barnaul, 79 p.

4. Pirozhkov, M. (2011). Diagnostika, spetcificheskaia profilaktika i lecheniepri bakterialnykh bolezniakh zhivotnykh.
[Diagnosis, specific prevention and treatment for bacterial diseases of animals]. Veterinariia, no. 1, pp. 24-28 .

5. Baines, D. (2008). A rapid, sensitive method for testing the activity of Escherichia coli O157:H7 secreted cytotoxins
against epithelial cells from the jejunum and descending colon of cattle. Can. J. Anim. Sci, no. 88, pp. 51-55.

6. Nathan, M. (2004). Acute infectious diarrhea. [The new England journal of medicine], no. 350 (1), pp. 38-47.

7. Sukharev, Iu. (2011). Identifikatciia termostabilnogo enterotoksinu escherichia coli pri kolibakteriozi teliat.
[Identification of thermostable enterotoxin escherichia coli in colibacillosis of calves]. Visnik Dnipropetrovskogo
universitetu. Biologiia. Meditcina, no.2, t. 1., pp. 114-119.

8. Dzhupina, S. (2003). Etiologiia i profilaktika masovykh zheludochno-kishechnykh boleznei teliat. [Etiology and pre-
vention of gastro-intestinal illnesses of calves']. Veterinarnyi vrach, Kazan, no 2, pp. 28-30.

9. Shakhov, A. (2003). Aktualnye problemy boleznei molodniaka v sovremennykh usloviiakh [Actual problems of
diseases of young animals in modern conditions]. Veterinarnaia patologiia, no. 2 (6), pp. 6-26.

10. Ivanov, A. (2007). Epizootologiia i etiologiia kolibakterioza teliat v Zaurale. [Epizootology and etiology of calybac-
teriosis of calves in Zauralye]. Vestnik RASKhN, no. 6, pp. 69-70.

11. Oliinik, L. (2004). Rozpovsiudzhennia esherikhii ta otcinka ikh potentcialu. [Distribution of the Escherichia and
assessment of their potential]. Veterinarna meditcina : Mizvidomchii tematichnii naukovii zbirnik, Kharkiv, no. 83,
pp. 167-170.

12. Ivanov, A. (2011). Metodicheskie rekomendatcii po diagnostike, profilaktike i lecheniiu zheludochno-kishechnykh
boleznei novorozhdennykh teliat. [Methodical recommendations for the diagnosis, prevention and treatment of
gastrointestinal diseases of newborn calves], Kazan, 39 p.

IIpoGsema ko/IMOaKTepHO3a TeJSIT M ee pelIeHue

B.M. UBuenko, U.B. [lanuenko, A.M. ®egopueHko

Konubakrepno3 oTHocuTCcS K HanboJiee pacpoOCTpaHEHHBIM 3a00JI€BaHUAM TEIAT OaKTepUanbHOM 3THONIOrHH. Bo3-
OynuTesb KOIMOaKkTepro3a — IHTEPOTOKCUTEHHBIE cepoBapbl E.coli., koTopas sBiseTcs NOJUPE3UCTEHTHON K aHTHOaKTe-
puanpHbIM npenapataM. OJHUM M3 paJUKaJIbHBIX Mep NPOQMIAKTHKM 3a00JIeBaHUS TEJAT KOJIMOAKTEPHO30M SBIACTCS
BakLHAKsI KOpoB. OHAKO HAIMYKE 3HAYUTEIFHOTO KoJnuecTBa cepoBapoB E. coli (164) mpensiTcTByeT co3maHuio 3¢-
¢extuBHOM BakuuHbl. [loaToMy Hanbosee 3 peKTUBHA BaKIIMHA U3 MECTHBIX ITaMMOB E.coli. DxciepuMeHTanbHbIe uec-
JIe0BaHUs TAKOHW BAaKIIMHBI Ha ITOTOJIOBbE KPYITHOTO POraToro ckora 3-X arpoupM Mokas3aiu BEICOKYIO 85 % ee UMMyHO-
TEHHYIO aKTHBHOCTb.

KiroueBble cioBa: konmbaxrepuos, E. coli, cepoBapbl, 5K30TOKCHHBI, SHAOTOKCHHBI, JUAarHOCTHKA, NpoduiakTrka,
MPOTIOJINC, BAKLIMHA.

The problem of calves colibacteriosis and its decision

V. Ivchenko, I. Papchenko, A. Fedorchenko

The escherichiosis disease at current stage of livestock development is considered to be the most common infectious dis-
ease among other infectious diseases, caused by Enterobacteriaceae bacteria. Among the prevention methods of escherichia
coli there is a specific prophylaxis with the use of vaccine and antibiotics. Vaccination does not always prevent the colibac-
teriosis disease of calves due to a number of reasons: bacterial vaccines do not have a complete set of serovars E. coli, there
is often loss of immunogenicity of the vaccine along with its pathogenicity.

According to retrospective analysis results, the incidence of calves in different regions of Ukraine varies considerably. It
is related to the reorganization of inter-district laboratories and their service area distance increase. Under these complicated
conditions not all cases of calves disease were the subject for registration, and the material from sick and dead calves was not
always sent for bacteriological examination.

The disease pathogenesis development showed that the esherichia were spread to different systems of the body and in-
tensively multiplied. They penetrated into mucous membrane of small intestine, excreted exo- and endotoxins, which caused
inflammation and diarrhea. Body dehydration and intoxication ended with lethality.

Clinical signs of enteritic and enterotoxemic forms of colibacteriosis were characterized by diarrhea, body temperature
increase by 0,5 — 1 °C, increased thirst, intoxication, dehydration, extenuation and death of calves.

141



Haykosuit Bicauk BerepunapHoi Meantinaw, 1’2017

The enteric and enterotoxic form of calves colibacteriosis did not differ pathologically and anatomically. An animal used
to die being six to seven days old. The corpses of these calves were thin, the tail and pelvic wool was contaminated with lig-
uid faeces. Eyeballs were deeply dropped into the eye orbits, subcutaneous tissue and skeletal muscle were dry (a sign of
dehydration). Abomasum and small intestine had signs of intense catarrhal inflammation, and some small intestines loops had
hemorrhagic catarrh. Grain dystrophy in the myocardium, liver and kidneys developed more intensively, and as a result of
heart failure, these body parts developed haemostasia. The sick calves, born in winter and spring period, had keratinized
cone-shaped papillae on the edge of reticulum and omasum, thus indicating a deficiency of vitamin A in pregnant cows.
Calves, born from such cows, are prone to diseases, including colibacteriosis.

In the process of studying the pathological material from calves' corpses there were detected short, polymorphic, gram-
negative sticks without spores in preparations from blood and organs, painted by Gram method. To receive pure culture from
the experimental material the inoculations were carried out on MPB, MPA, Endo. During the course of research different
E.coli serovars were developed from different farms, namely O, Oy;5, O157. Selected E.coli cultures were tested for sensitiv-
ity to 30 antibacterial drugs. The E.coli sensitivity to antibacterial drugs was determined by the size of the growth inhibition
zone. The studied E.coli cultures did not have high resistance to any of the 30 antibiotics. But weak sensitivity was detected
to cefazolin, erythromycin, novobiocin, lincomycin, norfloxacin, and moderate sensitivity to rest.

The basis for calves escherichiosis prevention is the vaccination of cows, which in most cases turns out to be ineffective.
Evidence for this is that the calves morbidity and mortality from colibacteriosis remains high, since the presence of a signifi-
cant number of E.coli serovars (164) makes it impossible to create an effective vaccine. Vaccination is most effective when
the vaccine is prepared from local strains of E. coli of the given farm, separately of the given household.

The cultured E.coli vaccine was prepared as a microbial cells suspension of the serovar, excreted from the pathological
material of the calves of the individual farm. The received suspension of the pathogen was inactivated, checked for sterility.
The propolis extract was added as an adjuvant to the prepared inactivated suspension.

In general, wide vaccine trial was carried out on 662 cows with long pregnancy period in 3 farms. Experimental data of
propolis-escherichia vaccine showed its high (85%) immunogenic activity. It was recorded that inactivated propolis-
escherichiosis vaccine, made from local pathogenic E. coli serovars and administered twice to long pregnancy period cows at
intervals of 20 days, prevents the colibacteriosis disease of calves.

Key words: colibacteriosis, E. coli, serovars, exotoxins, endotoxins, diagnosis, prophylaxis, propolis, vaccine.
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BIIJINB ENIB0O0TUYHOI CUTYAIIII 3 AOPUKAHCBKOI
YYMU CBUHEMN HA PO3BUTOK I'AJTY3I TA BIO3AXHCT
CBUHAPCBKHUX 'OCHOJAPCTB B YKPAIHI

Hageneni craTicTi4HI IaHi Ta NEPCHEKTUBU PO3BUTKY Taly3i CBUHAPCTBA, 32 HUHIIIHBOI €Mi300THYHOI CHTYyalii B YKpaiHi
o0 appPHUKAHCHKOI YyMH CBHUHEH, BU3HAYEHO OCHOBHI UMHHMKH, 1[0 MAlOTh BIUIMB Ha ITI0 cuTyaito. [IpoaHanizoBaHo cucremy
BIIPOBA/DKEHHS 0i00e31eky i 6i03axUCTy Ta MPOBEICHHS BETEPHHAPHUX 3aXOAIB i3 CIeI(ITHOT MPO(iTaKTHKH 3apa3HIX XBOPOO
CBHHEH y TPhOX FOCIIOAAPCTBAX 3 yTprMaHHs cBUHeH (Binaunpkoi, Yepkacekoi Ta Kuiscbkoi obnacteit).

BusHaueHo npiopUTeTH CTablIbHOCTI eMi300THYHOI CUTYallil B CBHHAPCHKHX TOCMOAAPCTBAaX Ta PIiBEHb MPOBEICHHS OpraHiza-
LIHHO-TOCIOAApCHKUX 3aX0/iB. JJOBeEHO, 1110 BUaCHE Ta HAJCKHE TPOBEACHHS 3aXOAiB 3araibHol (6iobe3nekn) Ta creuivHol
npo(iTaKTHKN XBOPOO CBUHEH 1aCTh MOMUIMBICTh MaTH 37I0pPOBE CTAJ10, a BIANOBIHO if pPO3BUBATH CBMHAPCTBO SIK IAJTy3b.

KnrodoBi ciioBa: cBHHApCTBO, €Mi300THYHA CHUTYyallisd, adpHkaHChKa 4YyMmMa CBHHeH, OioOesrexa, opraHizamiiiHo-
TOCIIOJJAPCHKI Ta MIPOTHETI300THYHI 3aX0/IH, INTAHYBAHHS, CIIy>k0a BeTepUHAPHOT MEINIMHH.

IMocTanoBka npodjemMu. CBUHAPCTBO € TIEPCIIEKTUBHUM BHIOM TisTLHOCTI SIK JIJIST CIMEHHOTO Oi-
3HECY, TaK i IHTErpOBaHUX arpapHUX KOMIIaHIi B HAHOIIbII PO3BUHYTHX KpaiHaX CBiTy. 3a CTaTUCTH-
yaumu ganumMu MAIIK Ykpainu, HaiOinpmmmM BUpoOHUKOM CBUHUHH Y cBiTi € Kuraii (46 %). €Bpo-
neiicekuil Coro3 Bupobisie 20 % cBunMHU Bin cBiToBOro macimrady, CIIA — 10 %, Pociiiceka dene-
pauis nume 3 %. YkpaiHa HUHI He BXOJUTh B YUCIIO JIiIEPiB 3 BAPOOHHIITBA CBHHUHH, TOJI SIK € arpa-
PHOIO KpaiHOO 1 Ma€ BEJMKHH MOTEHLIAN Il PO3BUTKY CBHHAPCTBA, aJ)Ke CTO POKIB ToMy Oyna Ha
YEeTBEPTOMY MICIIi Y CBiTi 3 BAPOOHHIITBA i peanizamii CBUHUHH [8].

TBapuHAUIITBO YKpaiHU € OCHOBHIM BUPOOHUKOM TIPOMYKTIB XapUIyBaHHS IS JTFOJICH, aJie TIPH ITLOMY
noHaz 20 % BUPOOHMYMX BTPAT BOHO 3a3HAE Yepe3 3aXBOPIOBaHHs TBapHH. 60 % 30yIHHKIB, IO CIPHYH-
HIJIM 3aXBOPIOBAaHHS JIIOJeH MarOTh TBapUHHE MOXOKEHHS. 75 % HOBUX XBOpPOO TBapHH MOXYTH Iepe-

© Kopuienxo JL. M., 2017.
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JaBaTHCS JIIOMHI, a KOXKHI 8 MICSIIB peeCTPY€EThCS HOBE 3aXBoproBaHHs. [loganbitie 301UTBITICHHS ITOTTH-
Ty Ha TBApPHUHHHUU OiIOK MOXKE MPU3BECTH 0 HOBHX MPOOJIEM IIOAO 3aXUCTy BiJ XxBopoO. 80 % maTore-
HIB, SIKI MOXKYTh OyTH BUKOPHCTaHI K 010JI0TIYHA 30p0si — TBAPUHHOTO MOX0pKeHHs [10].

EmizooTnane 61aromoiryqdst KOJKHOTO TOCIIOAapCTBA, HACEICHOTO IMyHKTY 1 JIEP’KaBH B IILIIOMY €
3aMopyKo0 310pOB’st Harii. Emiz00Tn4Hi Ta emieMiyHi cUTyarlii IeBHUM YHHOM BKa3YyIOTh Ha €KOHO-
MiYHY MOTYTHICTb JiepkaBu. 3a nanumu MED, 3Ha4uHa KifbKICTh cranaxiB HeOe3NeuHNX 3aXBOPIOBAHb
TIpUTIagac caMe Ha EKOHOMIYHO CJTa0Ki KpaiHu, /e HU3bKUI PiBCHB KUTTS HACEICHHS.

VYc¢i MexaHi3MH, sIKi BUKOPHUCTOBYIOTBCS IS 3alI00IraHHs 3aXBOPIOBAHHAM, MOXKYTh OyTH e(eKTH-
BHO 3aCTOCOBaHi JUIs IPOTUCTOSIHHS 1 3amobiranHs nposiBam Oiotepopusmy. Came TOMY, KOHTPOIIb 32
3JI0POB’SIM 1 OJIaTOMOTydUsIM TBAPUH 3aJTUIIAETHCS OJHHM 13 TOJIOBHUX 3aBAaHb CITy)KOW BeTepHHAPHOI
MEIUIMHU Y KpaiHu.

AHani3 ocraHHix gociaimkens i myOaikauiii. Huni ramy3s cBuHapcTBa Ta BHYTPILIHIA PHHOK
CBUHMHH B YKpaiHi 3MEHIIWIN 00CATH BUPOOHMIITBA, CKOPOTHIIA 30BHIIIHI MPOJaXi Yepe3 3arpo3y
BIpYCHHX 3aXBOPIOBaHb TBapHH, 30KkpeMa adpukancekoi uymu cBuHel (AUC). Croctepiraerbcs TCH-
JICHLIiSl 10 Pi3KOTO 3MCEHIICHHS MOTOJIB’ sl CBUHEH, SIK y nmpucaanOHuX rocnopapcrsax (Ha 7,7 %, 1o
3,12 MJH roJL.), TaK 1 MpOMHUCIOBOMY ceKTopi (Ha 4,65 %, abo mo 3,57 mutH rou.). 3a JaHUMU aHATITH-
gHOTO Bimmimy Acoriarii «CeuHapi Ykpaiam» ta JlepkaBHOI CITy>kOW CTAaTHCTHKU CTaHOM Ha 1 cidHA
2017 p. B Ykpaini HamigyBanocs 6,69 muH cBuHel, mo Ha 390 Tuc. romn. (5,5 %) meHmre, sk Ha el
nepiol MEHYJIOTO poky [7, 9].

Adpukancrka yymMa CBHHEH cTajla HaIllOHAIBHHUM JIMXOM U1 YKpainu. llepmuit BUTIagoK 11500
3axBOpIOBaHH Oyio 3apeectpoBaHo y jumnHi 2012 poky, B 3amopi3bkiii 00iacTi, cepea TOMAIIHIX
cBHHEH ocoOucroro mincodHoro rocmogapetsa. Y 2013 poui xoxHoro crnaigaxy AUC He dikcyBany,
X04a IMiZ03pa Ha 3aXBOPIOBaHHS Yy CIELialicTiB BETCPHHAPHOT MEIUIMHY TIEPIOAUMYHO BUHHMKAJA. 3Ha-
yHe momupeHHs miei iHdekrii coctepiraerbes 3 2014 p. — TpU BUMAAKK 3aXBOPIOBAHHS JTHKUX CBH-
Heil B JIyrancokiii obmacti Ta 11 — y UepHiriBeekil, 3 sikux: 8 — cepeq AUKUX KabaHiB 1 3 — cepen no-
MAIllHiX CBMHEHW MPHBATHUX T'OCIOAApPCTBAX TPOMAJSH, SKi MalM TICHHH 3B'A30K 13 AUKOIO (ayHOIO.
Ympomosx 2015 poky Bipyc AUC y mukiit mpupoai momupioBaBcs Ha 3axin (JKuromupcebka i PiBHeH-
CchbKa 00J1acTi) Ta MmBACHB 1 MeHTp Kpaiam. 3aramom i3 2015 p. 3apeectpoBano 40 cmanmaxis. SIkmmo y
2016 poui 6yno BusiBieHo 91 nebnarononyunuit myHKT 3 AUC, To Ha 25 KBiTHS IOTOYHOTO POKY OYII0
3adikcoBano 67 cmanaxiB. Beworo i3 2012 poky Ha teputopii Ykpainu 3adikcoBaHo 213 Bumaakis
AUC B 23 obmactsx. JIume Ha TepuTtopii JIBBIBCEKOi 001aCTi TTOKH IO HE PEECTPYBAJIH ITi€i XBOPOOH
3,4,5, 11,12, 17].

2017 pik ans ra’dy3i cBUHapCTBa YKpalHU Hece BEJMKi BUIIPOOyBaHHS. 3a MPOrHO3aMHU BEeTEpUHA-
piB y 2017 pomi moxe 0ytu Oinbie 200 cramaxis AUC [17]. Maibxke oaHs A0 CITUCKY HEOJIaromnomy-
YHMX JI0JIy4alOThCs HOBI IIYHKTH CIIajlaXy XBOpPOOH, a BIACHUKH 1H(IKOBAHMX MiIMPHEMCTB 3MYIICHI
3HUIIYBATH CBOE TOTOJIB’S. 3a Takoi CHTyalii OUIBIIICTh BIACHUKIB, OLIHIOIOYH TTUOWHY PH3HMKY I
pO3yMitouH, MO B pa3i iHDiKyBaHHS MOTOMIB S 3 OOKY JAepkaBu He Oyze >KOTHUX BiAIIKOIYBaHb, TIPH-
MUHSE CBOE BUPOOHHUIITBO. Taka TEHAEHI[IS TPUBATHME 1€ HE OJMH PIK 1 MOCHIIOBATUMEThLCS HaJal,
AKIIO HE OYAyTb BXKUTI Ai€Bi 3aX0A1 0103aXUCTy CBUHAPCHKUX TOCTIONAPCTB Ha TepUTOpPii YKpaiHu.

Ha npuxnani appukancbkoi 4ymMy CBUHEW JOBEACHO, IO TaM, I¢ OPYIIWIA OCHOBHI BUMOTH 0io-
3aXHUCTY MIATPUEMCTBA TTOHECTHN BENHKI 30MTKH. Tak, 3a CTATUCTUIHHME JaHUMH MiHArpOmOIiTHKA
emnizootias AUC 3 2012 no 2017 pp. 3aBnana Ykpaini 30uTKiB Ha cymy 4,81 MJIH monapiB, 3 SAKHX
1,51 mnH monapis — ramysi, a 3,3 MiH — aepxOromkery. 3a ueit nepion uyepe3 AUC Oyno 3HHUIIEHO B
Harrii kpaini 6inbine 45 tuc. cBuHei [3].

3a mannmu ['onoBu JlepkipocnokuBcinyxou Bogomumupa Jlanum, 3 MOMEHTY (ikcarlii mepiuoro
cnanaxy AUC Ha Teputopii YkpaiHnu 30UTKH Taiy3i CBUHAPCTBA Bijl PO3MOBCIOMKECHHS BipyCy CTaHO-
Bwin Oiu3bko 200 mutH rpH. SKImIo icHyro4Ya TeHACHIIS 10 posnoBcromkeHHs AUC 30epexkeTnes,
VYkpaina 1o 2020 poky BTpaTuTh Oibine 1,2 MITH CBHHEH, a00 4 MJIpJI TPH, a HENIPSAMI BUTPATH BUPOC-
TyTb Ha 57,5 Mapa rpH [17].

Metor nocuimxeHb OyJO0 BHBUCHHS €Mi300THYHOI cUTyaulii 3 ad)pHKaHCBKOI YyMH CBHHEH B
VYkpaiHi Ta CTBOpEHHSI HaJIEKHOTO 0103aXUCTY Y CBUHAPCHKHUX T'OCTIOAAPCTBAX 32 TAKUX YMOB.

Marepiaa i MeToau gocaimkens. Matepianamu s JOCTKEHHS Oyiu cTatucThyHi naHi Beec-
BITHBOI OpraHizanii oxoponu 310poB’s TBapuH (BOO3), kepytounmM opranom sikoi € MixkHapoaHe emi-
3ootnuHe O0ropo (MEB), JlepskaBHol ciyxOu YKpaiHU 3 MUTaHb OC3MEYHOCTI XapYOBHUX MPOAYKTIB Ta
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3axucty crioxkuBadiB ([epxmnponcnoxuscayxou — JAIICC) momo emizoornynoi cutyarii 3 AUC 3a
nepion 2012-2017 pokiB Ta HawIi TOCTIIKEHHS ¥ CIOCTEPEKEHHSI, 32 OCTaHHI JIBa POKU Y PI3HUX CBH-
Hapcekux rocmomapcrBax Ykpainu (MIIII “I'apant” c. Ilomoru Temmuiskoro paiiony BiHHHITBKOT
obmacrti; TOB “OmiitaukoBa Cro6oma” c. OmitaHukoBa Crioboaa bimornepkiBebkoro paiony KuiBcbkoi
o6nacti; CIIIT “PBJ-Arpo” c. UepBona Cnoboaa Yepkacekoro paiiony Yepkacbkoi o6sacTi) 3 opra-
Hizalil Ta MpOBeACHHsS OpraHizaumiiHO-rocrmonapchkux (0io0e3nekn) i creliaJbHUX BETEPUHAPHUX
3aXOiB.

OcHoBHI pe3yJabTaTH J0CHiIKeHb. [lopyilieHHs cUCTeMH oprauizallii 0io0e3neku B 0araTbox
CBHHAPCHKHUX TOCHOJAPCTBAX CHPHUSE MaclITAOHOMY PO3HECEHHIO 0araTbox 30yIHHUKIB BUCOKOKOHTA-
TI03HUX 3aXBOPIOBAaHb IO TepuTopili Ykpainm. IlepembadyBaTu, a BigTak il KOHTPOJIOBATH, AC cCaMe
MOKe BUHHKHYTH HOBe BorHuiie AUC cramo mpakTHYHO HEMOJXIIMBO, a I¢ BENHKa TpodiiemMa s
nepkaBu. B kpaiHi BiOyBa€eThCsl EpEMILLICHHSI BEJMKOI KIJIbKOCTI HOTEHLIHHO XBOPHUX TBAPHH 1 MPO-
IOYKLii 3 HUX, 10 HE KOHTPOJIIOIOTHCS CIIY>K0010 BeTeprHapHOi MeauuuHu. Ha mpoBeneHHs: MOHITOpH-
HTY pO3MOBCIOKEeHHS 30ynauka AUC KOmTH He BUAUIMIOTHECA. 3BEPHEHHS IO CIIOHCOPIB TaKOX HE
JlaJTA TIO3UTUBHOTO Pe3ybTary. 3a Takol cuTyamii YKpaiHa nepeinna B ¢a3u odiKyBaHHS 10 (a3u
HECTOJ[iBaHUX OE3BEKTOPHUX CIajaxiB, sIKi CIPUYUHWIA aHTPOIIOTCHHI YNHHHUKH. 33 TIOPYIIICHHS BU-
Mor 0103aXHCTy, 3aMiCTh 3aX0/iB 0io0Oe3meku Ta 3aranbHol mpodigakTuku AUC, daxiBii BUMYyIICHI
JIKBIOBYBATH i1 HACITIKH.

[MpuxoByBanHus cnanaxiB AUC cepeq MauX CEISTHCHKUX TOCTIOAAPCTB 1 IMOAJbIIEe BUKOPUCTAHHS
KOHTaMiHOBaHUX TYII, SIK CHPOBUHHM JJIsl XapYOBUX MPOAYKTIB, CIIPUSE MONIMPEHHIO IIbOTO 3aXBOPIO-
BaHHsI. 3BICHO, IIi SBHUIIA HE € IMTUPOKO PO3MOBCIOHKCHIMH, aJie 3arp03a 3a TAKUX 00CTaBHUH 3POCTAE B
necatku pasiB. Oco0nIMBO 1€ CTOCYETHCS MICLb 3 BHCOKOIO KOHIEHTPALIEI CIPUHHATINBOTO MOTO-
JIiB’Sl Ta HEJOCTATHHOIO CHCTEMOIO 3a0e3IeUeHHsI piBHS 0100€3MeKH.

st 3abe3nedeHHs CcTaOUIbHOI €Mi300THYHOI CHUTyarlii B KOXXHOMY TOCIIOJApPCTBI 3 YTPUMaHHS
CBUHCH, BAXKIIMBE 3HAUCHHS MA€ BiJIMOBIMHUI Oi0JOTIYHHNA 3aXHCT TEXHOJIOTIYHOTO TIpoIlecy (HaIeK-
HUM YMHOM NPOBEICHI OpraHi3aliiiHO-rOCHOJapChKi 3aX0AW) W MpaBUJIbHA OpraHi3alis Ta BYacHE
MIPOBEICHHSI MPOTHETII300TUIHNX 3aXO0iB.

BuHHKa€e mUTaHHS, Y1 MOXKJIUBO MpodiiakTyBaTH ab0 MOMEePEANTH Taki 3apa3Hi xBopoou sk AUC,
SITYpP, BUCOKONATOT€HHUI TPUI NTUL, TPUIl CBUHEW, ONyTaHT, 3a KX BiICYTHI 3aco0M crienudivHOi
npoiIaKTUKK, a00 3a IX HasBHOCTI, 3a00pOHEHO MPOBOAMTH INEIUICHHA? Tak, 16 MOXXJIHBO, SIKIIO
TTOBHICTIO 320€3MeYuTH O10JIOTIYHUN 3aXWUCT TBAPUH y BUPOOHHUYMX YMOBAX i MOCTIHHO 3MiMCHIOBATH
KOHTPOJIb 32 LIHM.

[Ipo cTBOpeHHS HANEKHHUX YMOB 0103aXHCTY B MiACOOHUX 1 (hepMepChKUX MOCIOAAPCTBAaX B YKpa-
{HI TOYaIM BeCTH MOBY Jie micis canaxiB AUC, Tomi sSK y BCi 9acH KEPIBHUKH BiJJOMCTB, JIe YTPH-
MYIOTh Pi3HI BHAM TBapUH 3000B’s3aHI MPOBOIUTH PsJ OpraHi3aIliifHO-TOCIIOAAPCHKUX 3aXOIiB, IO
nepeabadeHo muaHaMu: BerepuHapHO-poQiTakKTHYHUX 1 MPOTHEMI300THYHHX 3ax0iB, [IpodinakTu-
KM He3apa3HUX XBOpoO TBapuH Ta OpraHi3aiiiHO-rocIIogapchKuX 1 BEeTepHHAPHO-CAHITAPHUX 3aXO07IiB
3 JIKBiJaImii TOTO 3aXBOPIOBAHHS, K€ PEECTPYBaIM B rocmomapcTBi. [lopyImeHHs Takoro MpHHITAITY
IUTaHYBaHHS, K KOMIUIEKCHICTh, O€3KOHTPOJBHICTh BUKOHAHHS 3aXOJIiB MEpeq0auyeHNX IUIaHaAMU 31
CTOPOHU JIEP’KaBHOI CITy’)KOM BETEPUHAPHOI MEAMIIMHYU 1 TPU3BEIIO 0 OE3BiANOBIIATBHOCTI KEPiBHU-
KiB BIJIOMCTB 3a BYacHE i HaJIC)KHE MPOBEACHHS OpraHi3aliifHO-TOCIIONaPCHKUX 3aX0AiB (06103aXHCTY).
OTxe, TOpYIICHHS PUHIIMITIB IDTAHYBAHHS ¥ HEBUKOHAHHS 3aIUIAHOBAHOI POOOTH € HACIIIKOM BifICy-
THOCTI 0i103aXHCTy, a BiJIMOBIIHO ¥ yCKJIAJHCHHS CMI300THYHOI CUTYyAIll 3 pi3HUX iH(EKIIHNX 3a-
XBOPIOBaHb B YKpaiHi.

Biomoriuna Ge3meka — I1e CTBOPEHHS BIACHUKOM CHCTEMH 3aXHCTy TBApHH 1 MPOIYKITi Bix 3apa-
KEHHS, SIKa IPYHTY€EThCSI Ha MPOBEACHH] MPEBEHTUBHUX 3aX0/iB, CIIPSMOBAHHX BiJ 30BHILIHIX HeOna-
romoaydHuX (pakTopiB. Y MoegHAHHI 3 HAJIICKHOIO OPraHi3alli€lo poOOTH Ta BiMOBIIHIM KOHTPOJIEM
BOHa 3MeHIIye ad0 ¥ MOBHICTIO 3amodirae mnepeaadi 30yHUKIB iHQEKIIHHUX 3aXBOPIOBaHb Bl TBAPH-
HU JI0 JIOAWHH 4epe3 Mpoaykiito. Kpim Toro, 6io0e3mneka BUMarae BXKHUTTS 3aXOJIiB ISl MiHIMI3arii
PU3HKY MOSBH 30yAHMKA 1H(EKUIHHOTO 3aXBOPIOBaHHS cepell IHANBIAyalbHUX BUPOOHUYNX OJWHHID
(HemOITyIIeHHS ) Ta PU3UKY 30BHINTHLOT TPaHCMIcCii (CTpUMYBaHHS), a TAKOX BHYTPINTHBOT TPaHCMICIT y
pamMKax BUPOOHUYOTO JIAHITFOTA.

[IpakTuuHi Jikapi BEeTEpUHAPHOT MEIUITMHH JIEPKABHUX YCTAHOB Ta BiIOMYOI CITy>KOU JTOBOJISTH,
10 TIPOBEICHHS 3aX0iB 3 6100€31MeKH y CBUHAPCHKUX TOCIIOAAPCTBAX € iIHBeCTHIIEIO [6]. be3ymoBHO,
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eexTUBHA cUcTeMa 0100e3MmeKy Ha CBUHOKOMIUIEKCAx, B OTOYCHHI MiICOOHUX TOCIOAApCTB HACEJICH-
Hs1, moTpeOye Benukux KowTiB. OgHAK, SKIIO PO3IJISLIATH Le HE SK HemependaudyBaHi BUTPATH, a SIK
TIOTY)KHY 1HBECTHIIi}0, TO KOIITIB IMTKOAYBaTH HE BapTo. Tum Oinbre, mo okpiM AYC rocrmomapcTsa
MOTepeKAIOTh Ie i iHI HeOe3neyHi iHdeKIil.

B cyuacHux ymoBax BeIEHHS Takoi rajy3i SIK CBUHapCTBO HEOOXiJHO 3a0e3NMednTd 3aKpUTHH
PEXHUM POOOTH KOXKHOTO MiANPUEMCTBA 3 BUPOLIYBAaHHS CBUHEH, SIK e poOIsTh Ha nTaxopadpukax.
Kpame mepeBectn cBUHAPCHKI roCIogapcTBa Ha BaXTOBUH pekuM poboTh. TepHutopito ycix CBUHO-
(dhepM MOTPiOHO TOBHICTIO OTOPOIUTH METAIICBUM a00 OCTOHHHMM IMapKaHOM (BHCOTOIO IO 2-X MET-
piB), Ae Mae OyTH JuIIe OAMH BXif (B’134 duepe3 BOpoTa), MiJ NOCTIHHUM KOHTpoJieM ueprosoro. Ha
B’1311 oOmagHaTu ne30ap’ep (Ha BXOMI — AC3KMIMMKH), SIKI CJIi 3alpaBUTH THPCOIO 1 pa3 y 2-3 aHi
MOBHICTIO 3MOYYBATH OJHUM i3 Jie3iHDiKyrounx 3aco0iB (2 % po3unHoM kayctraHoi coau, 1 % po3-
YHMHOM Biponmay abo BipkoHy S). Ha BXoni 10 KOXHOTO TBapUHHHULIEKOTO MPUMIILEHHS 00JIagHATH
NEe3KWIMMKH (3arpaBiieHi TUpcoio 1 3MoueHi 1 pa3 y 2-3 aHi omHUM i3 He3iH(iKylouux 3aco0iB).
B mimoMy BEMOTH 3BOIATHCS IO PiBHS Jab0paTopiil, 1o MPaIfioroTh 13 MaTOTeHaMH HAWBHUIIIOTO PiB-
HSl KOHTario3HOCTi, 32 THUM JIMILE BUHATKOM, IO TaM 3amo0iraloTb — He BHHECTH, a TYyT — Momnepe-
JKaroTh 3aHeceHHs [14—16].

KoxeH, XTO yTpUMy€ CBHHEHW, Ma€ JOTPUMYBATHCS TOJIOBHHX NPHWHIIMITIB 0100€3IMIEKH: 370pOBa
TBapWHA, 32 KOIHUX YMOB, HE MOXE KOHTAKTYBaTH 13 XBOPOIO (YU OYIb-SKOIO 1HIIOIO — FPU3yHAMH,
KOTaMH, co0akaMu). SIKIo JoAnHA HiIXOANUTH A0 TBAPHHU Ta il TOAYE, TO HE TIOBUHHA KOHTAKTyBaTH
13 TBapHHAMH, SIKHX YTPUMYIOTHh BIACHHKH B 1HIIIOMY MICIli, 00 3 JIFOMBMH, SKi iX TOAYIOTh; KOPMH
JUTSL 3TOJ0BYBAHHS TBapHHAM, Y CKJIadl SAKUX € MOOABKH TBAPWHHOTO TOXOKEHHS, 000B’I3KOBO TIOT-
piOHO mignaBaTH TepMiuHiil 00pOOLi; KOXKEH MpaLiBHUK (epMu, IO JOTIIAAE 32 TBAPUHAMHE, TIOBUHEH
MaTH OKpEeMHUH OZr i mpoae3iH(ikoBaHe B3YTTS; SKIIO JIOANHA MOXKE IIEPEHECTH 30yAHUKA, TO IIypH
1 KJIII[ TaKOXK MOXYTh HOI0 MEPEHECTH, TOMY CJIiJl 3HHUIIYBAaTH TPU3YHIB 1 KOMax Ha (epMax 3 yTpH-
MaHHS CBUHEW BIAMOBIIHO A0 IJIaHy; pEMaHEHT Ta IHCTPYMEHTH, SIKi BUKOPUCTOBYIOThH JAJISI TOTJISIIAY
3a TBApUHAMH, TOTPIOHO PETyISIPHO 00pOOIIATH e()EeKTHBHUMH Je31HPIKYIOUMMH 3aCO0aMU.

Ti BnacHuky (¢pi3uyHi Ta OPUIAMYHI 0COOH), SIKI HE MOKYTh 3a0€3[IEYUTH BUMOTH 0100€3ICKH, HE
TTOBUHHI YTPUMYBaTH CBUHEH. A(DpUKAHChKA YyMa 3 4aCOM ITbOMY JIOIIOMOXeE, ajie Oyae 3HUIIEHO JIe-
CSITKH 3J0POBUX TBapWH Ta 3aBJIaHO 30UTKIB yciM BUpoOHUKaM [1].

B edexTuBHiii cucremi 6io0e3nekn Ha cBHHOGEpMax, B MEpIIy 4epry, MalOTh OyTH 3alliKaBlICHI
caMi JIFO/H, SIKI KOHTaKTYIOTb 13 TIOTOJIiB’IM CBHHEH ITHOTO TOCITOIapCTRA.

B takux ymoBax HE0OXiIHO 3a0X0UyBaTH IMEPCOHAN JOTPUMYBATHCA O€3MpeleIeHTHOro piBHS Oi-
00e3neKH, aKe, HAayKOBLI JOBOJAATH, IO BEJIMKE 3HAYCHHS y MOIIMPEHHI 30yAHUKIB BHCOKOKOHTA-
rio3HuX 3axBoproBaHb (Hacammepen AYC) marote mromu. Hapasi 3a Takoi curyarii y CBHHApPCTBI,
HEeOOXigHO OiIbINE TMOSCHIOBATH JIIOAAM TPO HEOE3MeKy BUHHKHCHHS W NUIAXH Tepenadi pi3HHUX
30yIHUKIB 3apa3HuX XBopoO. Jltoau, mo npamooTe Ha pepMax, MaloTh OTPUMYBATH HAJICKHY 3apO-
OiTHY TUTaTy, a BIIMOBIAHO U IIHYBaTH CBOIO POOOTY, HE MOPYIIYIOYH THX BHMOT, SIKi CTaBISATH 0
HUX Ha BUPOOHUIITBI.

[epmoro cxonnHkoio 6100€e3MeKn B MPOMHUCIOBOMY CBUHAPCTBI Ma€ OyTH mpoQiJakTHUHE Kapa-
HTHUHYBaHHS [JIs1 BBE3€HUX TBapuH, 10 nependadeno 3akoHoM Ykpainu «[Ipo BerepuHapHy mean-
nuay» (35 crarts) [13]. [lpumimieHds 11 KapaHTHHY W yTpUMaHHSI CBUHEH MarOTh OyTH IIPaBUIILHO
PEKOHCTPYHOBaHI Ta BiAMOBIAHO 00JaxHaHI, MaTH IBOKOHTYpHY oropoxy. OTxe, TOoTpUMaHHs 3a-
KOHY Ta MPOBEJCHHS MPO(ITaKTUYHOTO KapaHTUHYBAaHHS TBApHH B 130J1bOBaHOMY mpuMimeHHi 30
JIHIB, IMiJI KOHTPOJIEM JIEeP)KaBHOTO 1HCIICKTOPA BETEPHHAPHOI MEAUIIMHHY, 3a1100irae 3aHeCEHHIO 30Y-
JTHUKIB 3apa3HUX XBOpOO 13 3aBE3CHUMH TBapUHAMH. BeTepHHApHO-CAHITApHI BUMOTH JI0 YTPUMAaH-
HSl CBUHEH MaloTh OyTH HOpPMAaTHBHO-TIPAaBOBUM JAOKYMEHTOM, SIKMH Tependadae BiANOBIAaIbHICTh 32
AOro HEBUKOHAHHS.

3a pe3ynbraTaMH JIOCIIIKEHb TPhOX I'OCIOMAPCTB 3 YTPUMaHHsS CBHHEH, SIKi OJIaromoIydHi 3 iH-
(eKuiiiHX 3aXBOPIOBaHb MU 3’ACYBajl, IO KapaHTHHHE MpuMimeHHs oOmagnane jume y CIIIT
“PB-Arpo” c. UepBona Cnobona Yepkacskoro paiiony Uepkacbkoi o6iacTi, a y ABOX iHIIMX BOHO
BIJICYTHE, OCKUJIbKM BOHHM YKOJIHOI TBAPHUHH HA OCTaHHI TPY POKH HE 3aKyHOBYBAJHU 1 HE 3aBO3HIIN.

VY CIIII “PBA-Arpo” c. UepBona Crnobona Yepkacbkoro pariony Uepkacbkoi 00JIACTI MOTOJIB’ S
CBHHEH MiCIsl KapaHTHHYBaHHS IEPEBOASTH B OCHOBHE CTAJI0, SIKE € Oe3MEYHUM 00 Pi3HUX 30yIHH-
KiB XBOp00, a00 Micys KapaHTHHYBAHHS MMPOJAIOTH 1HIIIMM TOCTIOAPCTBaM.
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Hagani TBapuHH MarOTh MOCTIHHUN KOHTAKT i3 OOCIYrOBYHOUHMM IEPCOHAJIOM Ta BiAMOBIIHUMHU
cneuiamicramu (Joacbkuid haktop). JloBeneHo, Mo KoXeH MpaliBHUK ¢pepmu nocTiiHo Mae 800 ymo-
BHUX KOHTAKTIB 3 «4y)KUMH TOYKAMHU PU3UKY», TOOTO TBapuHaMu, pepmamu, mpoaykramu 2, 3].

VYc¢i mpaIriBHUKM MarOTh 3aXOJIUTH Ha TEPUTOPII0 pepMH depe3 CAaHIPOITyCKHUK Tak, mob OpymHi
Ta YMCTI IUISIXU HE TMEPETUHAJNCA, a JaTYUKU PyXy 3’ €IHaHi 3 CUCTEMOIO BOJONOCTAYaHHs, HE JAN
3MOTY 3alTH O TBapuH 0e3 MpuHHATTA aymry. [lepconan nmoTpiOHO 3a0e3meuyBaTH JBOMa KOMILIEK-
TaMH CICIOMATY, STKWHA IIOAHS IMiIIaBaTH IMPAHHIO Ha TEPUTOPIi CAHIPONYCKHUKA. 3 KOKHAM TIPAIliB-
HUKOM YKIIACTU TTHCHMOBY YTOJly, TIPO HEMPUITYCTUMICTh YTPHUMaHHs CBUHEH B JIOMAITHBOMY T'OCITO-
JapcTBi, 3a00pOHUTH BiABiJAHHS JICiB, SPMApOK, BUCTABOK TA KOHTAKTIB i3 TUKMUMH W JOMAaLIHIMU
TBapuHaMHu. [IMCEMOBOIO yro/10t0 3a00POHUTH NIPUHOCUTH TPOJYKTH XapuyBaHHs Ha pobotry. Koxen
MpaiBHUK Ha POOOYOMY MICIIi IIOBUHEH OYyTH B CIEIOM31 Ta CICIB3YTTi. BUKOPUCTaHHS OMAIITHBO-
ro OJIATY 1 B3yTTs HeAomycTuMe. KepiBHUIITBY TOCTIOapCTBa HEOOXITHO 3a0e3MeYnTH IICHTPalli30Ba-
HE Xap4yBaHHS BCiX NpaLiBHUKIB QepMu.

BuacHe # Hane)kHe MPOBEIACHHS 3aX0/1iB 3arajibHol (0100€3MeKH) Ta crieudiqHol MpoQiITaKTHKH Y
MepepaxoBaHUX BUIIE TOCMONAPCTBAX, YOE3MEUmWIo iX BiJi appUKaHCHKOI YyMHU CBHHEH Ta 1HINUX iH-
(eKuiitHIX 3aXBOPIOBaHb, 32 HUHIIIHBOI €Mi300THYHOI CUTYyamii B YKpaiHi.

BucnoBku. 1. Iy 3a0e3meueHHs cTabiIbHOI €Mi300THYHOI CUTYaIlil B KO)KHOMY CBUHApPCHKOMY
rocToapcTBi HEOOX1AHO HANIAINTYBATH YiTKY CHCTeMY 0103aX¥CTy W CTBOPUTH BiIITOBITHUH IIIaH io-
T'0 KOHTPOITIO.

2. JlepxaBHil cITy>k01 BeTepUHAPHOI MEIWIIMHH PETYJSPHO MPOBOJWUTH IEPEBIPKY IMiICOOHUX Ta
(dhepMepCchKUX CBHHAPCHKUX T'OCTIONAPCTB HA BIATIOBIMHICTH iX YETBEPTOMY, ab0 TPETbOMY PIBHIO
KOMITapTMEHTAIIIi.

3. Jlumie BYacHe Ta HaJIe)KHE TPOBEICHHS 3aX0/1B 3aranpHoi (06i00e3neku) Ta cnenudiyHoi mpodi-
JIAKTHKH XBOPOO CBHHEH IAacTh MOXKIMBICTh MAaTH 3JI0POBE CTA0, a BIATIOBIMHO i pO3BUBATH CBUHAPC-
TBO SIK TaJy3b.
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Biansinne 3nmu300THYeCKO CUTYalMM N0 AaQPUKAHCKOI YyMe CBHHell Ha pa3BUTHe OTPACIU M OHO3ALLUTY CBHHO-
BOJYECKHX XO035IiICTB B YKpauHe

JI.LH. Kopaunenko

[IpuBeneHbl cTaTHCTUYECKHE MaTepHalbl U EPCHEKTUBBI U PA3BUTHSI CBUHOBOJYECKOI OTpaciu, ¢ y4€ToM dIU300TH-
YEeCKOM CUTyauuu B YKpauHe 1o appuKaHCKOW 4yMe CBHHEW, YCTAaHOBJICHbI OCHOBHbIC IPUYUHBI HMCIOIINE BIMSHUE Ha ITY
cutyauuto. [IpoBeseH aHanu3 cucTeMbl BHEAPEHUS OM00E30MaCHOCTH U OMO3ALUTHl ¥ IPOBEACHHS BETEPUHAPHBIX MEPOIIPH-
sITrl o crienuuaeckon mpodrrakTuke HHMEKIMOHHBIX 00JIe3HEH CBIHEH B TPEX XO3SICTBAX, I/Ie CoAepKaT cBuHel (BuH-
Huikoi, Yepkacckoi u Kuesckoit odnacreit).

OnpezeneHsl NPUOPUTETH! CTAOUIBHOCTH SMU300THYECKON CUTyallud B CBUHOBOAYECKUX XO3HMCTBAaX M YPOBEHb IPOBE-
JICHUS OPTaHN3alMOHHO-X035HCTBEHHBIX MepONpUATHHA. [loka3aHO, 4TO CBOEBPEMEHHOE M HaJJIeKalllee IPOBEICHUE MEPOIl-
pusituii obmeit (bnode3zonacHoCTH) U crienuduIecKkoil npodunakTUKK 00JIe3HeH CBUHEH MO3BOJIUT UMETh 3J0POBOE CTAI0, a
COOTBETCTBEHHO ¥ Pa3BHBATh CBUHOBOJICTBO KaK OTPAcilb.

KiwueBsble c10Ba: CBHHOBOJICTBO, 3MTU300TUYCCKAs CUTYyalusl, aQprKaHCKas YyMa CBUHEH, OMO3aIUTa, OpraHH3alluH-
HO-XO35HCTBEHHbIE U IPOTUBOSMU300THIECCKUE MEPOTIPHUSATHUS, IUTAHUPOBAHKE, CIy)K0a BETCPUHAPHOM MEIULIUHBI.

An influence of the episoatic situation with the African swine fever on the development and biosecurity of pig
farms in Ukraine

L. Korniienko

Violations of the organization of biosafety in many pig farms contribute to the large-scale dispersal of many pathogens of high-
ly contagious diseases across the territory of Ukraine. It is practically impossible to foresee, and therefore to control, where exactly
the new outbreak of ASF (African Swine Fewer) could occur, and this is a big problem for the state. In the country there is a move-
ment of a large number of potentially diseased animals and products from them that are not controlled by the veterinary services.
Unfortunately, funds are not allocated for conducting monitoring of the distribution of the causative agent. Appeals to sponsors also
did not give a positive result. In this situation, Ukraine moved from the phase of waiting to the phase of unexpected non-vector out-
breaks, caused by anthropogenic factors. Instead of measures related to biosafety and general prevention of ASF, within the situation
of violation of security measures, experts are forced to eliminate its consequences.

Concealment of the ASF outbreaks among small farms and further use of contaminated animal carcasses as raw material
for food products contributes to the spread of this disease. Of course, these phenomena are not widespread, but the threat in
these circumstances increases tenfold. This is especially concerns the places with a high concentration of susceptible live-
stock and insufficient biosecurity.

Appropriate biological protection of the technological process (proper organizational and economic measures) and the proper
organization and timely conduct of antiepizootic measures are important to ensure a stable epizootic situation in each pig farm.

The question arises whether it is possible to prevent such infectious diseases as: ASF, murrain, highly pathogenic bird
flu, swine flu, bluetongue, in which there are no means of specific prevention, or if they are available, are not allowed to vac-
cinate. Indeed, it is possible to fully ensure the biological protection of animals in the production environment and to con-
stantly monitor this.
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The discussion about the creation of proper conditions for biosecurity in subsidiary farms and normal farms in Ukraine began
only after ASF outbreaks. Whereas all the time the heads of departments, where different kinds of animals are kept, are obliged to
carry out a number of organizational and economic measures included in the plans. Those measures include: veterinary and prophy-
lactic, antiepizootic measures, prevention of non-contagious animal diseases and organizational-economic and veterinary-sanitary
measures concerning elimination of the disease that was registered at the farm. Violation of such principle of planning as the com-
plexity, uncontrollability of the implementation of the measures provided by the plans of the state veterinary service led to the irre-
sponsibility of the heads of departments for timely and proper conduct of organizational and economic measures (bio protection).
Consequently, the violation of the principles of planning and non-fulfillment of the planned work is a consequence of the lack of
biosecurity, and accordingly, the complication of the epizootic situation of various infectious diseases in Ukraine.

Biological safety is the creation of a system of animal protection and products protection against infection, which is
based on the conduction of preventive measures, directed against external dysfunctional factors. In combination with the
proper organization of work and appropriate control, it reduces or completely prevents the transmission of pathogens of ani-
mal-to-human infectious diseases through products. Furthermore, biosecurity requires taking measures to minimize the risk
of infectious agents occurring among individual production units (avoidance) and the risk of external transmission (inhibi-
tion), as well as internal transmission within the production chain.

Practical doctors of veterinary medicine of state institutions and departmental service prove that the implementation of
biosecurity measures in pig farms is an investment. Of course, an effective system of biosafety on pig farms, surrounded by
subsistence farms, requires large amounts of money. However, if you consider it not as unpredictable costs, but as a powerful
investment, then it is not the base case for saving the money but to invest it appropriately. Especially, the investment justifies
itself, as in addition to the ASF the farms also warn other dangerous infections.

In modern conditions of conducting an industry of pig farming it is important to ensure the closed mode of operation of
each pig breeding enterprise, as it does in poultry farms. It is better to transfer pig farms to the standby mode. The territory of
all pig farms should be completely fenced with a metal or concrete fence (height up to 2 meters), where should be only one
entrance (entrance through the gate), under constant control of the duty person.

At the entrance the drywall should be equipped, which should be sprinkled with sawdust and once in 2-3 days complete-
ly moisten with one of the disinfectants (2% solution of caustic soda, 1% solution of virusocid or vertene S). At the entrance
to each livestock room disinfecting carpets should be equipped (filled with sawdust and soaked once in 2-3 days as one of the
disinfectants). In general, the requirements are reduced to the level of laboratories working with pathogens of the highest
level of contagiousness, with the exception that they prevent it — not to tolerate, but here — prevent entry.

Every owner of the pigs must adhere to the basic principles of biosafety: a healthy animal under any circumstances
should not contact the infected animal (or any other rodent, cats, dogs). If a person comes to the animal and feeds it, then it
should not come in contact with the animals kept by the owners elsewhere or with the people who feed them. Feed for ani-
mals, which contains additives of animal origin, must necessarily be subjected to heat treatment. Every farm worker working
with animals should have separate clothing and anti-infected footwear. If a person can carry the pathogen, then the rats and
mites can also carry it, therefore, rodents and insects should be destroyed on the pig holdings in accordance with the plan.
The tools and tools used to care for animals need to be regularly treated with effective disinfectants.

Those owners (physical and legal persons) who can not meet the requirements of biosafety should not keep pigs. Over
the years, African plague will help to leave on the market only those owners which will be able to meet the requirements of
the biosafety, but unfortunately dozens of healthy animals will be destroyed and it might cause huge damages to all farmers.

In the first place the people themselves who are in contact with the livestock of pigs should be interested in an efficient
biosafety system at pig farms.

In such circumstances, it is necessary to encourage staff to adhere to an unprecedented level of biosafety, because scientists
prove that people have great importance in the spread of pathogens of high-contagious diseases (first of all, ASF). In this situation
within pig production, it is necessary today in Ukraine to explain more to people about the danger of occurrence and ways of trans-
mission of various pathogens of infectious diseases. People, that work on farms should receive decent wages and accordingly value
their work, without violating the requirements that put to them within the production process.

The first stage of biosafety in industrial pig breeding should be preventive quarantine for imported animals, as foreseen
by the Law of Ukraine "On Veterinary Medicine" (Article 35). The rooms for quarantine and pigs should be properly recon-
structed and properly equipped, having a two-contour fence. Consequently, observance of the Law and carrying out of pre-
ventive quarantine of animals in an isolated room for 30 days, under the control of the state veterinary inspector, prevents
entry of pathogens of infectious diseases with imported animals. Veterinary and sanitary requirements for the keeping of pigs
should be a normative legal document, which entails the responsibility for its non-fulfillment.

The animals have constant contact with service personnel and relevant specialists (human factor). It has been proven that each em-
ployee of the farm constantly has 800 conditional contacts with "other people's points of risk", that is, animals, farms, and products.

All farm workers must enter the farm through the sanatorium so that the dirty and clean paths do not overlap, and the traffic
sensors are connected to the water supply system, they have not been allowed to enter the animals without taking a shower. The staff
should be provided with two sets of overalls, which is to be washed daily on the territory of the sanatorium. With each worker, enter
into a written agreement on the inadmissibility of keeping pigs in the household, to prohibit visiting forests, fairs, exhibitions and
contacts with wildlife and domestic animals. By written agreement it should be prohibited to the workers of the farm to take the food
to work. Every worker in the workplace must be in overalls and special clothing. The use of home and footwear is not permitted.
The management of the farm must provide a centralized nutrition for all farm workers.

The timely and proper conduct of general (biosafety) and specific prevention measures in many farms in Ukraine has
protected them from African swine fever and other infectious diseases within the current epizootic situation in Ukraine.

Key words: pig breeding, epizootic situation, African swine fever (ASF), biosecurity, organizational and economic and
antiepizootic measures, planning, veterinary medicine service.

Haoitiwna 25.05.2017 p.

148



Haykosuit BicHuk BerepuHapHoi Meantinaw, 1’2017

YK 619:579 : 612.017 : 616-091.3

HOBI'OPOJOBA O. 0., Hayk. criBpoOiTHUK

CTAPOAYHB M. ®@., 1-p Oion. HayK

YHIKAJIOB B. O., 1-p BeT. HayK

OI'OPOITHIMY YK IO. O., Hayk. cIiBpOOITHUK

Hayionaneruil yrnigepcumem 6iopecypcie i npupoooxopucmyeanus Ykpainu
oleksandra n@yahoo.com; nikstarodub@yahoo.com; ushkalov63@gmail.com

MOIUPIKAIIA IIOBEPXHI IMYHOCEHCOPA 1JIA
IMMOBLII3AILIL AHTUBAKTEPIAJIBHUX AHTUTLI

IpoananizoBano edexTHBHICTH iIMMOOLITI3aNii aHTHOAKTEpiaJbHIX aHTUTII Ha MOBEPXHI TPAaHCAIOCEPa, BKPHUTIH pi3HUMHU
XIMIYHUMH areHTaMu (I0JEKaHTIONOM, IMOJIENeKTPOTITAMU 1 MOXIJHAMH [EKCTpaHy) Ui CTBOPEHHS (YHKI[OHAIBHO
cTabiIbHUX YHI(IKOBAaHUX UYYTIMBHX €JIEMEHTIB ONTHYHOTO IMYHOCEHCOpa Ha OCHOBI ITOBEPXHEBOTO ILIA3MOHHOTO
pe3onancy. IToka3aHo, 1[0 BUKOPUCTaHHs MOJIEIEKTPONIITIB MOJialiIaMiHy TiIpOXJIOpHAY 1 MOdicTHpeHCYIb(oHaTy ISt
Mozaudikanii HOBepXHi MepeTBopioBada OioceHcopa € HaWOLIbLI JOUUIBHUAM, JCUIEBHM i MPOCTHUM IIii Yac MPOBEACHHS
CKPUHIHTOBHX JOCIIJUKEHb. 3MIHHI INTACTHHKH, SIKi BUKOPHCTOBYIOTH SIK O10YHITH, MOXYTh OyTH IiITOTOBJIEHI 3a3aerisb i
BUKOPHUCTAHI B pa3i HOTpeOH.

Kunrouosi cnoBa: Gaxrepii, P. aeruginosa, S. typhimurium, iMmyHOCEHCOp, TpaHCIIOCEP, MOJIEIEKTPOIIT, 6i04nI, HoBep-
XHEBUI I1a3MOHHUN PE30HAHC.

IMocTaHoBka nmpodiemu. Y momnepenHix AOCHiIKEHHAX Oyna MokazaHa eQEeKTUBHICTb IMyHHOTO
Oiocercopa Ha ocHOBI [II1P mis peectparii cienudigHOi B3aeMoii aHTHTEH—aHTHUTLIIO, a TAKOXK JTOBE-
JIeHa MOXIUBICTh WOTO BHUKOPUCTAaHHS MJIsl EKCIIPECHOro BU3HAueHHs P. aeruginosa abo S.
typhimurium. JIns 0poro Ha MOBEPXHIO TpaHcAiocepa iMMOOLTI3yBanyd aHTHOAKTEpiajdbHI aHTUTINA.
IMMOOGiTi3aliss aHTUTLI Ha 30JI0TIH MOBEpXHI 3a0e3reuyBaia CEJICKTHBHE 3B’SA3yBaHHS 13 aHTUTCHOM
OakTepiabHOI KyIbTYpH P. aeruginosa abo S. typhimurium.

BusiBunocs, mo pe3ynabpTaTH aHajli3y iCTOTHO 3aJIeXkaTh BiJ TOTO, SKUM YHHOM ITiITOTOBJICHO ILap
30J10Ta Ha CKJISTHIN IMOBEPXHI, Y SKUH CITOCIO ITI0 MTOBEPXHIO MTONEPEIHBEO 0OPOOIISIIN Ta KU CTaH iM-
MOO1TI30BaHOTO 0i10JIOTIYHOTO MaTepialy Ha IIOBEPXHI TpaHCIIOCepa.

AHaJji3 ocTaHHiX 1ocaiTxeHb i myOsaikaniii. HaneceHHs Ha MOBEPXHIO 30710TA PI3HUX MOKPUTTIB
JI03BOJISIE 301IBIINTH Yy TIMBICTh iMyHOCEHCOpa. 30KkpemMa, MoaudiKamis CEHCOPHOI MOBEPXHi JOAEKa-
HTionoM 30umemye ii B 1,3 pa3u [4]. OkpiM TorO, ¥ pasi iMMoOimi3alii 610J0Ti9HIX MOJIEKYJI 3BUYAM-
HOIO (i3udHOI0 afcopOILi€l0 Ha YUCTIH MOBEPXHI 30710Ta 200 K MonepeIHbO 0OpOOIeHIH JOJEKaHTIO-
JIOM 4H moJienekTpoiitamu [4, 5] nocuTs 3HaYHa YacTHHA iX MoXe OyTH OJIOKOBaHa BHACIIJOK KOH-
TaKTy aKTUBHUX IICHTPIB (HANPUKIIAJ, aHTUTCH3B I3yBAJILHUX CAlTIB) 3 MOBEPXHEIO. AOM YHUKHYTH
IIOTO HEMONIKY, BUKOPHUCTOBYIOTh Pi3HI HiAXOAH, Cepell SKUX HAHTOMMPEHIIIMMH € OpPIEHTOBaHE
BKJTIOYCHHS Oi0JIOTYHUX MOJEKYN y IUTBKH Jlenrmiop-brnomxer pisHoro ckinamy [6] abo momnepenHs
iMMOOLTi3allis Ha MOBEpXHi Oika A 13 Staphylococcus aureus [5] Ta nextusis [7, 8], 110 MarOTh CIIO-
pigHenicts 10 Fc ¢pparmenta IgG abo x 10 #oro kapOoriapaTHoro koMmmnoHnenta [9]. V Haiumx mociti-
JOKCHHSIX OCOOJIMBY yBary MpUAUISIN caMe ONTHMi3alii yMOB iMMOOLTI3aIll CEICKTUBHOTO 01010T14-
Horo marepiany [10, 11, 12, 13, 14, 15].

VY it poOoTi HaBeIEHO EKCIIEPUMEHTANTBHI JaHi 00 MOPIBHSUTFHOTO BUKOPUCTAHHSI TIOMTICIEKTPOITi-
TiB, TIOJIB Ta NOXiIHHUX AEKCTPaHy JUIsl iMMOOLTi3alii aHTHOAKTEpiaIbHUX aHTUTL 3 METOIO 3a0e3MeUeHHS
edexTrBHOCTI Tporiecy Ta (HYHKIIOHATIBHOI CTA0LUILHOCTI MiIrOTOBICHOT TIOBEPXHI TPAHCAIOCEPA.

MeTta pocaixkeHb — JOCTIINTH BUKOPUCTAHHS IOTICIICKTPOIIITIB, TIONIB Ta MOXITHUX NEKCTPaHy
U iMMOOiTTizamii aHTHOAKTepiaTbHUX aHTHUTLI Ha TIOBEPXHI TpaHCIIOCepa.

Martepiasa Ta MeTOIMKA H0CaiAKeHb. [[Ji1 mpoBeaeHHs AOCTi)KeHb BUKOPUCTOBYBAIN BHMIpIO-
BaJbHUI mpHCTpiii iMmyHOceHcop «[lma3MOH-6» Ha OCHOBI MOBEPXHEBOI'O IUIA3MOHHOI'O PE30HAHCY.
Tpancarocep iMyHOCEHCOpa Y BUTIIAI MOMIEPEAHKO XpoMoBaHoi (3—5 M mmrapy Cr) CKISHOI TUTaCTHH-
KM 3 HAIWICHUM IIapoM 30JI0Ta TOBIIMHOIO 45 HM MOETHYETHCS 3 MPU3MOIO ONITUYHOTO MPUIady 3a
JOTIOMOT010 iMepciiiHol piannu (moxideninoBoro edipy) 3 koedinieHToM 3anomiaeHHs 1,6.

st mocmipKeHb iMyHHAM GioceHcopoM Ha ocHoBi T1IIP roTyBamu pizHi po3eaeHHs aHTUTLT Y 1 MM
tpuc HCI 6ydepi, pH 7,4, mo mictus 140 MM xitopucroro Hatpito (3DP). 1 % po3unn Gudadoro cuposar-
koBoro ansoyminy (BCA), orpumanoro Bix ¢gipmu Sigma (CLLA), rorysanu, BukopructoByroun 3DP.

© Hosroponosa O. FO., Ctapony6 M. ®., Ymkaios B. O., Oropoaniiiayk 0. O., 2017.
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Jns Momudikauii moBepxHi TpaHCIIOCEpa 3aCTOCOBYBANM IOJEKaHTioN, Oiok A Staphylococcus
aureus. Ta TIONIENEKTPOIIITH: momaininamid rigpoxiopun (ITAA) ta momictupen cynbsdar (IICC). Xi-
MiuHy copOrito noaekantiony HS (CH2)11CH3 3ailicHiOBaNIM, 3aHYPIOIOYH BUTOTOBJICHY IIACTHHKY
3 HaHECEHUM IIapoM 30J0Ta B 1 MM poO3uMH eTaHoNy 3a KIMHATHOI TeMmmeparypu Ha 15 rox, micis
YOro MPOMHBAJIM YUCTUM €TAHOJIOM 1 BUCYIIYBajH y mortoui moBiTps. [lomienekTponiTHa HepO3UMHHA
TUTIBKa Ha TIOBEPXHi 30J10Ta (hopMyBaiachk 3a JOIOMOroI0 nojianinaminy rigpoxmnopuay (ITAA). Iomi-
JIEKTPOJIIT BUKOPHCTOBYBAIIM B KOHIIEHTpaLii 1 Mr/cy’, gac excrosutiii 30 XB, 38 KIMHATHOI TeMIepa-
Typu. [loBepXHIO TPOMUBAIN AUCTUIHOBAHOIO BOJIOIO.

VY pasi 3actocyBanHsl AekcTpany cyiedaty (5 kDa) #oro po3unn B 1 MM tpuc HCI Oydepi,
pH 4,0, KOHIEHTparlis 2 MI/CM’, HAHOCHIIM HA TIOBEPXHIO i BUTPUMYBAIH 25 XB, a MOTIM MOBEPXHIO
NpoMHBaIH OyhepoM.

Po3zuun Oinka A Staphylococcus aureus 6yno npurorosano B Tpuc HCl 6ydepi (pH 7,4) koHIIeHT-
pauiero 1 mr/mn. Hanecenns saificHroBany npotsarom 30 XB 3a temmneparypu 25 °C, micist 4oro mpo-
muBanu koMmipku 0,9 % ¢izionoriauaum pozuuaom (OP).

TecryBauus P. aeruginosa ta S. typhimurium IpoBOUIN K ONMKCaHO pawime [6, 7, 8, 12, 13].

OcHOBHIi pe3yJbTaTH J0cHiTxKeHHs1. BaJIMBo0 BUMOroI0 10 poOOTH iIMyHOCEHCOpa € cTabiib-
HICTb 1 BIATBOPIOBAHICTH PE3YJIBTATIB TOCIIKEHD. TOMY OJTHUM 3 OCHOBHHUX 3aBIaHb, SIKi MAlOTh OyTH
BHUPpIILICH] 33 BIPOBAKCHHS Y IPAKTHKY PO3p0o0sIeHOro Hamu paiiie [8,12] iMyHOO10CEHCOPHOTO Me-
TOIY EKCIIpec-IHAMKAIlll MaTOreHHUX OaKTepil, € 3a0e3neueHHs e()eKTUBHOI CTaHIAPTU30BaHOT IMMO-
Oimizamii OioNOriYHOr0 Marepiany Ta ONTHMi3alis (YHKIIOHATBHUX MapaMeTpiB iMyHOCEHCOpa Ha
ocHosi I1I1P.

Ockinbku gyTnuBicTh [P GioceHcopa MOCUTH BHCOKA W JAOCTAaTHS JUIS MPOBEACHHS CKPUHIHIO-
BHX CKCIIPECHHX MOCIIHKEHD HA P. aeruginosa, To IS IHTETpaIlil aHTUTLI HA MOBEPXHI TpaHCIIOCEpa
KOPHCTYBAJIMCh CIIOCO0aMHU, 1110 OyJIM HAHIPOCTIIIUMH 1 3a0€31eYyBajIi BUCOKY e(DEKTHBHICTb.

VY cnemianeHil cepii gocuimpkeHs [6, 7] moBeneHo, Mo afcopOIlis aHTHUTLI HA TIOBEPXHi Oiouumy,
BKPHTIH IIapoM JojeKaHTiony abo momienekTpoliTy ITAA, € cTabinbpHOIO B yaci i He pyHHYETbCS 3a
MIPOMHBAHHS BUMIpIOBaIbHOT KoMipku 3DP. IMMoOimizamisi aHTUTII CYIIPOBOKYETHCS 3MIHOIO Pe30-
HaHCHOTO KyTa B Mexkax 1700—1900 kyt. ¢. BogHouac mokaszaHo, o B pa3i BUKOPUCTAHHS MOJICTIEKT-
POJIITY KITBKICTh COPOOBAHOTO Ha MOBEPXHI aHTHTeHy OyIia Jemo OUTBIINOI0, a BIATYK OloceHcopa 3a
iMMOOiTizanii aHTUreHy OyB OUbII cTaOIIBHUM 1 BiATBOPIOBAaHMM IIOPIBHSIHO 3 HEOOPOOJIEHOIO MOBE-
PXHEI0, X04a JTOCTOBIPHOTO MiABUILEHHS KOHIEHTpalii aHTHOaKTepialbHUX aHTUTL Ha MOBEPXHI HE
criocTepiraiocsk (puc. 1).
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P.K, KyT.cek.

Puc. 1. Biaryk IIIIP GioceHcopa Ha BHeCeHHs1 PO3YHHY AaHTUTIJ 10 P. aeruginosa
32 BUKOPHUCTAHHS Pi3HUX BapiaHTiB 4yTJUBOI MOBEPXHi: 1 — HEBKpUTE 30JI0TO,
2 — noxexaHnTio, 3 — 30710T0, BKpuTe mapoM [1AA, 4 — cynpdaT gekcrpany.
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3acTocyBaHHsI JOIEKAHTIONY TAKOXK CIIPHSIE CTadLTi3allil MOHOIIAPY aHTHOAKTEPIATIbHIX aHTUTL (pUC. 2).
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Puc. 2. Biaryk IIIIP 0ioceHcopa Ha BHeCeHHsI PO3YMHY AHTUTIJ 10 S. fyphimurium
32 BUKOPUCTAHHS Pi3HUX BapiaHTiB 4yT/IMBOI MOBEPXHi: 1 — HEBKpHUTE 30J10TO,
2 — noxexaHnTio, 3 — 30710T0, BKpuTe mapoM [1AA, 4 — cynpdaT gekcrpany.

IMMOOimTi30BaH1 TAKMM METOIOM aHTHTINIA 30epirajn Mail>ke CTOBiICOTKOBY aKTHBHICTh YIPOJIOBK
3 MicswiB, TOMI K aHTHUTLNA, HAHECEHI Ha HEBKPHUTY MOBEPXHIO (LUIAXOM (i3udHoi copOuii), BTpayanu
aKTHBHICTB BXKeE depe3 2—3 TIKHI.

O06pobiienns moBepxHi 1 % pozunHoM BCA micnst copOiii aHTUIeHy He BHOCHTBH CYTTEBHUX 3MiH Y
BEJIMYMHY PE30HAHCHOTO KyTa, L0 peecTpyerbes. Lle, Ha Hamry AyMKy, O3Ha4ae, OI0 Ha MOBEPXHi
MPAKTUIHO HE 3IMINAETHCS BUIBHUX MICITh 3B’ SI3YBaHHS, a KOHIICHTpPAIliS aHTHUTLI € TOCTATHHOIO IS
CTBOPEHHS MAaKCUMAJIbHO IIIIBHOTO Iapy. I3 BBEACHHAM y BUMIpPIOBaJIbHY KOMIPKY criennidHoi Oax-
TepianbHOl KYJABTYpH P. aeruginosa, BeMMUUHA BIITYKy Oioce€HCOpa KOpENIoe 3i CTyNeHeM ii po3Be-
JOeHHs. TakuM 9uHOM, iIMMOO1Ti3amis aHTUTLI 3a0e3Meduye CelneKTUBHE 3B’ SI3yBaHHs creunidHuX aH-
THUTLI 13 CHPOBATKHM KPOBI TBApUH. Y TBOPECHHS Ha MOBEPXHI O10YUIIa IMYHHHX KOMIUIEKCIB CIIPHYUHIOE
3CYB PE30HAHCHOT'O KyTa, IPOMOPLIHHUI KITBKOCTI aHTUTLI Y MPO0i.

[lokazaHo, 110 HAaHECEHHS aHTUTEHY Ha MOBEPXHIO MO3UTHUBHO 3apsIKEHOI MOIieIeKTPOIITHOL
TUTIBKY TIABHUINYE BiATYyK OioceHcopa Ha 15-20 % mopiBHSIHO 3 HEOOpOOIEHOI MOBEpXHEI0 OioceH-
COpPHOTO TIepeTBOpIoBaya (puc. 2).
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Puc. 3. Biaryk IIIIP GioceHcopa Ha BHeCeHHs] pO34HHY aHTUreHYy 10 P. aeruginosa B xoHIeHTpanii
10 xi1/cm * 32 BUKOPUCTAHHS Pi3HUX BApIiaHTIB Uy T/IMBOI OBEPXHi: | —HEBKpHUTE 301I10TO,
2 — nonexaHtion, 3 — 3071010, BKpHTe mapoM ITAA, 4 — cynbgar nexcrpany.
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BcTaHoBi€HO, 1110 MOAM(IKALiS TPAHCAIOCEPHOT MOBEPXHI TiONaMH Maike HE BIUIMBAE HA UyTIIH-
BICTh aHaJi3y, TOOTO BIAI'YK IMyHOCEHCOpa TIiJl Yac BH3HAYEHHS iHTEHCHBHOCTI WOTro crierudivHol
IMYHHOI B3a€MOJi1 3 aHTHUTIIaMH, III0 MICTHJIMCh Y CUPOBATIi KPOBI, € MPUOIU3HO TaKUM, 5K 1 0e3 mo-
MEPEIHBOr0 3aCTOCYBAHHS TiOJIIB.

[e 3yMOBIIEHO JIMIIIE TUM, IO OPi€HTAIliS AHTUTUILHUX JETEPMIHAHT HA 30JI0TiH MOBEPXHI TPaHC-
Jirocepa He CIpusie IX MaKCUMAabHINH €KCIO3UIIIT SIK Y pa3i, KOJH MONepeJHb0 HAHOCUIIH MOJIENIEKTPO-
niTHui map. BomgHodac, Taka Mogudikaris cTabinizye aacopOIlito aHTUTEHY, MiIBUIYIOYH TAaKOX BiJI-
TBOPIOBAHICTh pe3yJbTaTiB aHali3iB. PO30KHICTE pe3ynbTaTiB MmiJ 4ac BHUMIPIOBaHHS OAHIET mpoOu
3HAYHO MEHINA IMOPIBHSHO 3 BHIIAJKOM, KOJM aHTUTILNIA iIMMOOLTI3yBaJIM Oe3Mocepe/IHbO Ha IMOBEPXHI
3050Ta. TakuM YUHOM, TOKa3aHo, 1110 3aCTOCYBaHHS JOACKAHTIONY Ta momienekrpomrty [TAA s mo-
KPHUTTSI IIapy 30JI0Ta Ha TOBEpPXHI MEpETBOpIOBaYa J03BOJISIE, MIEPEIYCIM, MiABHIIUTH BiATBOPIOBA-
HICTb POOOTH YyTIIMBHX €JIEMEHTIB ONTUYHOTO iIMyHHOTO OioceHcopa Ha ocHoBHi [1I1P (puc. 3).

[IpoTe KiNBKIiCTh GIONOTIYHUX MOJIEKYJ (IKCOBAaHMX Ha MOBEPXHi (i3UUHOI0 copOIIieto abo 3a Jio-
MOMOT'0I0 TIPOMDKHHX IIapiB 3a3HAYCHHUX BHIIE CHOIYK, 00MEXKEHa TUIOMIMHOIO TIOBEPXHI MEPETBOPIO-
Baya. [[pboMy 0OMEKEHHIO MOKHA 3aII00IrTH 3a JIOTIOMOTOI0 CIIOJYK, SIKi 3/1aTHI ()OpMyBaTH Ha TIOBEP-
XHI po3rayKeHi CTPYKTYpH i B TaKHi cOciO 3a0e3neuyBaTy po3TalryBaHHs 010J0T1YHOTO MaTepiaity
y TPUBUMIpHOMY IpocTopi. TakuM 4MHOM KiJBKICTh iIMMOO1TI30BaHOTO MaTepiary MOKHA 301TBIINTH,
I IBUTIMBIIY THM CaMHUM YYyTJIHMBICTh iMyHOCeHcopa (puc. 4, 5).
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Puc. 4. Burasig moBepxHi Tpancaiocepa: 1 — HEBKpHUTA 30J10Ta TOBEPXHS,
2 — noBepxHs, MoudikoBaHa [TAA i3 HaHeCEHUM IIapoM aHTUTIN 10 P. Aeruginosa.

1900
1850
< 1800
E 1750
g [JOBEPXHA, MOAgMbIKOBaHA MAA
«=@== HeBKpUTa 30/10Ta NOBEPXHA
1700
1650
1600

10E1 10E2 10E3 10E4 105 10E6
KonneHTpanist Ag, KITHE/cM3

Puc. 5. BeanuuHa BiAXUJIeHHS PE30HAHCHOI0 KyTa iIMyHHOI'0 CeHcopa
Ha ocHoBi IIIIP nmix yac nocain:kennst anrureny P.aeruginosa.
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Hamu 3anporoHoBaHo 1ie 0JHy CXeMy 3aCTOCYBaHHS MOJIENEKTPOIIITIB, KOJH MOJIKATIOHU Ta T0-
JiaHIOHHW BUKOPHUCTOBYBAJIMCH I (POPMYBAaHHS MOABIHHOTO PO3Tajay’KEHOI0 Iapy 010MOJIEKYII.

Taka cxema iMmMoOimi3anii 6ionorivHoro matepiany Oyna croyaTKy BiAllpalbOBaHA HA TPaAWLii-
Hill MOJelli aHTUTeH—aHTUTIO: crienudiunuii mono P. aeruginosa 1gG kponuka sk aHTUTIIO Ta Oak-
TepianbHa CyCIleH3is P. aeruginosa sk aHTUTEH.

IgG cnernmdivnuii momno P. aeruginosa 8 3P, pH 8,0, ancopOyBanu CrIOHTaHHOK (PI3UUHOIO COp-
Owiero0 Ha MOBEpXHi NepeTBoproBava, iHKyOyBanu 30 XB 3a KIMHATHOI TeMIepaTypH, Micis YOro KOMi-
pxy npomuBanu 3OP.

IToTiM y KOMipKy BHOCHIJIM PO34YHH ToJTieNeKTpotiTiB y mociaigoBHOcTi [TAA — [ICC — ITAA. KoH-
LEHTPALIis KOXHOTO TOJieTeKTPONiTy cTanoBMIa 1 Mr/ cM’, uac inky6amuii — 20 xB. Jlani y koMipky
3HOBY BHOCHIIM HTHTI/IA KPOJIs 10 aHTHTeHy P. aeruginosa B koHuenTpaii 10° kin/ cM’, BUTpuMyBaiu
20 xB 1 npomuBanu 3®P. TTotim y komipky moxasamm 0,5 % rayrapoBoro ampaeriny. [icns iHkyOarii
npotsaroMm 10 xB momienektpoditi BumuBam 0,01 M tpuc HCl 6ydepom, 3minroroun pH Big 4,0 mo
8,0 1 pyiiHyroumn enekrpocTaTuuHi 38’53k Mixk IgG Ta nmomienextponiTamu. TakuM YMHOM, Ha MOBEp-
XHI TIepeTBOpIOBadYa GOpMy€eThCS HE MOHOIAP, a MOMBIMHKN IIap aHTUTLUT 3a PaXyHOK KOBaJCHTHHX
3B’s3KiB MK MosiekyiamMu IgG, yTBOpeHHX 3a JOIMOMOTOI0 TIIyTapoBOTrO aibnerigy. Hacamkiners y
KOMIPKy BHOCHIIM PO3UHH aHTUTeHY P. aeruginosa B fiana3oni koHuenTpaniii six 10 10 1000 kn/cm’ y
3®P Ta ¢dikcyBanu Biaryk imyHoceHcopa (puc. 6). 3MileHHS pe30HaHCHOTO KyTa OyJo MpomnopiiiHe
KkoHueHTpartii IgG P. aeruginosa y po34uHi.
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Puc. 6. Biaryk IIIIP GioceHcopa Ha BHeceHHs1 pO3YHHY aHTUreHY 10 P. aeruginosa
B KoHuenTpauii 10 ki/cym ® 32 BUKOpHCTAHHS Pi3HUX BapiaHTIB Yy TJIMBOI MOBEpPXHi:
1 — HeBKpHTE 30J10TO, 2 — TOACKAHTION, 3 — 30510TO, BKpuTe mapom [TAA+TICCHITAA,
4 — cynbdar geKkcTpaHy.

[Tokazano, 110 MATOTOBKA YYTJIMBOI TIOBEPXHi Y TaKuil CHOCIO 103BOJISIE 3HAYHO IMTiABHUIIUTH UyT-
JNUBICTP aHANI3Y, sIka B JAaHOMY pasi craHoBmia 10 ki/cM’, mpudoMy miHilHui Bigpizok rpadika 3ame-
skHocti IIIP curHamy Bia KiJIBKOCTI OakTepiaibHOI KyJBTYpH Y PO3YMHI 3HAXOAMTHCS B Jiamma3oHi
KOHIIeHTpaIli# Bix 10 10 10% ka1/ e’

VYHiBepcansHO0 Moaudikamicro noBepxHi [IIIP iMmyHoceHcOpa € BHKOpHUCTaHHS MOdiajliaMiHy
rigpoxiopuny (ITAA) i opieHTamii anTUTLI 3a gorToMororo Oinka A (puc. 7). BctaHoBIeHO, 10 9y TIIH-
BiCTB BiATyKy 3Haxomumach B Mexkax 10'-10° ki/em’ .

UyTnuBicTh IMyHOCEHCOpa 3 BHKOPHUCTAHHSM MOHOILIAPY aHTUTLI, CPOPMOBAHOTO Ha HEBKPHUTIH
TOBepXHi 30710Ta, cTaHoBmIa 100 Ki/cM’, miHifiHa minsHka rpadika nexuts y Mexax 10-100 /e,
Bcranorneno, 1mo (GopMyBaHHS Ha IOBEPXHI IEPETBOPIOBaYa 0araToIapoBOi (TPUBHMIPHOI) po3ra-
Jy’KEHOI CTPYKTYpH 3 aHTHTLI 3a JONOMOTOIO TOJIIENIEKTPOIIITIB Ta Oinka A Staphylococcus aureus
J03BOJIAE 3HAYHO MiaBHIMTH 4yTiuBicte [IIIP iMmyHOCeHcopa 3a iMMoOGimi3awii aHTHOAKTEpiaIbHIX
aHTUTLI IS eKCIIpec-1HaAuKarii P. aeruginosa.
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Puc.7. Bigryx IIITP Giocencopa Ha BHeCEHHsI PO3YUHY AaHTHIeHY 10 P. aeruginosa
B KOHueHTpauii 10 kj1/cM * 32 BUKOPHCTAHHS Pi3HUX BApiaHTIB 4yT/IHBOI MOBEpPXH :
1 —HeBKpHTE 30J10TO, 2 — AOACKAHTION, 3 — 30510TO, BKpHTe apoM [TAA+Binok A,

4 — cynbdar gexcTpaHy.

Pesynpratu moao iMmmoOinizanii BuzHaueHHs S. fyphimurium iJeHTUYHI pe3yibTaTaMm 3a JOCi-
JoKeHHS P. aeruginosa, ki HaBeJICHI BUIIIE.

BucHoBku. TakuM 4rHOM, OyJI0 IpoaHaIi30BaHO e(PeKTUBHICTh IMMOOLII3aLllT CEIEKTUBHOIO 0i0-
JIOTIYHOTO MaTrepiary Ha moBepxHi mepeTBoproBada [P, monepenHbo BKPUTIH PI3HUMH XIMIYHHUMH
areHTaMH (JI0JEKaHTiONOM, IOJIIENEeKTPONITaMHt), ISl CTBOPEHHS (PYHKIIOHANBbHO cTaOinbHUX yHi(i-
KOBaHHUX YYTJIMBUX EJIIEMEHTIB ONTHYHOTO IMyHOCEHCOpa Ha OCHOBI NIOBEPXHEBOTO IIa3MOHHOTO pe-
30oHaHCY. OCKUTBKHN IyTIHBICTE Ta criertudigaicTs [P 6GioceHcopa € 10cTaTHRO BUCOKOIO IS TIPOBE-
JICHHSI €KCIIPECHOTO aHali3y Mpod 3 METOI0 eKCIpec-iHAuKauii P. aeruginosa, To He IOTPIOHO 3acTO-
COBYBaTH BHCOKOBAPTICHI CIIOJYKH Ta YCKJIQJHIOBATH aJTOPUTM MPOBEICHHS aHai3y. Bukopucrtanus
MOJIIEIEKTPOIITIB 1t Moau(iKallil MOBEPXHI MEpeTBOpIoBaua iIMyHHOT0 OioceHcopa Ha ocHoBi I1I1P €
HANOLUTBII OLITHLHIM, JACTIICBUM 1 IPOCTUM.

Takox ciin JoaaTH, MO 3arajdbHa TPUBAIICTh aHATI3Y PO3POOJICHUM iIMyHOCEHCOPOM CTaHOBHUTH
numie moHaa 40 XB, BKIIOYAIOYH Yac, BUTPAdeHUH Ha IMMOO1TI3aIlii0 aHTUTI HAa TTOBEPXHI TPAHCIIIO-
cepa, OJIOKyBaHHS BUIBHHX MICITh 3B’SI3yBaHHS Ta MPOMHUBAHHS BUMIpIOBalbHOI KoMipku. Cama Xk
npolenypa TecTyBaHHs He nepeBuinye 10 xB, i me poOUTh aHaJi3 eKCIIPECHUM, OCOOJIMBO 3BaXKAIOUH
Ha Te, 0 TIOBEPXHS TpaHCIIocepa 00ialHaHa 3MIHHUMU TUIACTUHKAMH, SKi MOXKYTh OYTH MOTIEPETHHO
TiITOTOBJICHI 1 BUKOPHCTAaHI B pa3i MOTpeOH.

IMmyHOOIOCEHCOPHUI aHATI3 MOXKIIMBO MPOBOUTH B MOJILOBUX YMOBAaX, a MPUJIAJI0BA YaCTHHA JIJIS
Horo 3iiiCHeHHS MOKE MaTH MOPTAaTUBHUM BUTIIAA. YCe 1ie CTBOPIOE YMOBH ISl IPOCTOTO, IIBUAKOTO
Ta JEMIEBOr0 0AKTEPiOIIOTIYHOTO MOHITOPUHTY TOIIMPEHHS MAaTOTCHHUX OaKTepii.

VY nmomanbIux AOCHIKCHHSX TUIAHYETHCS SKCIIEPUMEHTAIBHO MTEPEBIPUTH €()EKTUBHICTh BUKOPH-
CTaHHSl pO3p00JIeHOi IMyHOO10CEHCOPHOT TECT-CUCTEMH UIsl €KCIIPECc-IiarHOCTHUKH HAasBHOCTI IaTo-
FeHHHMX OakTepiil B 00’ €KTaX HaBKOIMIITHLOI'O CEPEIOBHUIIIA.
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Moauduxanys N0BepXHOCTH HMMYHOCEHCOPA A1 MMMOOMIU3ANUH AHTHOAKTEPUAIBHBIX AHTHTEI

A. 10. Hosroponosa, M. ®@. Crapoay®, B. A. Ymkanos, I0. A. Oropoguuiiuyx

Ipoanamm3uposana 3pHeKTHBHOCTE MMMOOWIN3ANUK AaHTHOAKTEPHAIBHBIX AHTUTEN Ha ITOBEPXHOCTH TpPAHCHIOCEpa,
MOKPHITON PA3IMYHBIMA XMMHYECKUMU areHTaMH (JI0AEKaHTHOJIOM, MOJIU3IEKTPOINTAMH U NIPOU3BOIHBIMHU AEKCTPaHa) IJIst
co31aHust (YHKIMOHAIBHO CTAOMIIBHBIX YHU(MIMPOBAHHBIX YyBCTBUTEIBHBIX 3JIEMEHTOB ONTHYECKOTO MMYyHHOCEHCOpA Ha
OCHOBE ITOBEPXHOCTHOTO IIA3MOHHOTO pe3oHaHca. [loka3aHo, YTO HCIIOIb30BaHUE MOIUAISKTPOIUTOB OJINAIMIAMUHA TH-
pOXJIOpHUa U TOJMUCTHPEHCYIb(OHATa Ul MOIU(UKAINKI MOBEPXHOCTH IIpeobpa3oBartelsi OHoceHcopa sBIseTCsl Hanboee
1esIeco00pa3HbIM, JEMIEBBIM U IPOCTHIM NPH MPOBEICHUHN CKPUHUHTOBBIX HcciefoBaHui. [lepeMeHHbBIE IACTHHKY, UCTIONb-
3yeMbIE B KaueCTBEe OMOYHUIIOB, MOTYT OBITh TOJrOTOBJIEHBI 3apaHee U HCIONIB30BaHbI B CIyuae HEOOXOIUMOCTH.

KuroueBsble ciioBa: 6akrepun, P. aeruginosa, S. typhimurium, IMMyHOCEHCOp, TpaHCIIOCEP, MOIUIICKTPOIHUT, OHOYHII,
MIOBEPXHOCTHBIH IJIa3MOHHBIA PE30HAHC.

Modification of the immunecensor sureace for the antibacterial antibodies immobilisation

O. Novgorodova, M. Starodub, V. Ushkalov, J. Ogorodniichuk

Previous studies had shown the effectiveness of immune based SPR biosensor for recording specific antibody-antigen
interactions, and proved the possibility of using it for Rapid Determination of P. aeruginosa and S. typhimurium. For this
transducer immobilized on the surface of antibacterial antibodies. Immobilization of antibodies on the gold surface provided
selectively binding to an antigen of bacterial culture.

It turned out that the analysis essentially depends on how prepared the gold layer on the glass surface of the manner in
which this surface is pre-treated and the state of immobilized biological material on the surface transducer.

Drawing on different coatings of golden coat can increase the sensitivity immunosensor. Specifically, the touch surface modifi-
cation by dodecanoyl increases it 1.3 times. In addition, if the immobilization of biological molecules regular physical adsorption on
a clean surface gold or pretreated dodecanoyl or polyelectrolyte pretty much of it can be blocked due to contact active sites (e.g.
antigen-binding sites) on the surface. To avoid this shortcoming, using various approaches, including the most common are oriented
inclusion of biological molecules in the tissue Langmuir-Blodgett different composition or previous immobilization on a surface
protein A from Staphylococcus aureus and lectins with affinity to the Fc fragment of 1gG or its carbohydrate component. In our
studies, special attention is paid to optimizing the conditions selective immobilization of biological material.

This article presents experimental data for comparative use of polyelectrolyte, thiols and dextran derivatives for the immobiliza-
tion of antibacterial antibodies to ensure process efficiency and operational stability by preparing surface of transducer.

Transducer’s surface modification of thiols has little effect on the sensitivity analysis and determining the intensity of its
interaction with specific immune antibodies contained in serum is approximately the same as without the use of thiols.

This is due to the fact that the orientation of antibody determinants on the gold surface transducer not conducive to their
maximum exposure as in the case when applied pre-polyelectrolyte layer. However, such a modification stabilizes the ad-
sorption of antigen and enhancing the reproducibility of test results. The discrepancy results when measuring one sample is
much smaller compared to the case where the antibodies are immobilized directly on the surface of gold. Thus, it is shown
that the use dodecanoyl and PAA polyelectrolyte coating layer of gold on the surface of the converter allows primarily to
increase the reproducibility of sensing elements of the immune optical biosensor based on outage.

It is shown that the preparation of the sensitive surface thus significantly increases the sensitivity analysis, which in this
case was 10 cells /ml, and the linear segment plot of SPR signal on the number of bacterial culture in the solution is in the
range of concentrations from 10 cells /ml to 106 cells /ml. Sensitivity immunosensor using antibody monolayer formed on
the gold surface without modifications was 100 cells / ml, linear plot graphics in the range of 10-100 cells /ml. It was estab-
lished that the formation on the surface of the transducer multilayer (three-dimensional) branched structure of antibodies
using polyelectrolyte and glutaraldehyde can significantly increase the sensitivity of SPR imunosensora.

The effectiveness of selective immobilization of biological material on the surface of the transformer outage, previously
covered with different chemical agents (dodecanoyl, polyelectrolyte), to create a unified functionally stable As sensitivity and
specificity of the biosensor SPR is high enough for express analysis of samples for the purpose of rapid indication of bacteria
then there is no need to use high-value compounds and complicate the analysis algorithm. Use polyelectrolyte for surface
modification of immune converter SPR biosensor based on the most appropriate, affordable and simple.

It should also be added that the total duration of the analysis developed immunosensor is just over 40 minutes, including
the time spent on the immobilization of antibodies on the surface transducer, blocking free binding sites and washing the
measuring cell. The very same test procedure does not exceed 10 minutes, and it does express analysis, especially consider-
ing the fact that the surface transducer equipped with interchangeable plates, which can be pre-prepared and used as needed.

SPR analysis may be carried out in the field, as part of the instrument for its implementation can be portable form. All
this creates conditions for a simple, fast and cheap approaches to control of spread of pathogenic bacteria.

Key words: bacteria, P. aeruginosa, S. typhimurium, immunosensor, transducer, polyelectrolyte, biochips, surface plas-
mon resonance.
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TOKCUI'EHHI BJIACTUBOCTI MIKPOMILETIB
FUSARIUM TA ASPERGILLUS

BuBueno tokcurenHuit norenrian 39 Buzis rpudis poxy Fusarium ta 22 mrramiB rpubiB Aspergillus flavus BunineHnx i3
3epHa mireHuni. Cepex HUX BUsBJIEHI npoayleHTu F-2 TokcuHy — (3eapaneHoHy), 1e30KCHHiBaeHoy, GyMoHi3uny By, T-2
TOKCHHY, HEBU3HAUEHHX TPUXOTEIICHOBUX MIKOTOKCHHIB, KOEBOI, aCIeprijIoBOi Ta MEHIIMIOBOI KUCIOT. Pe3ynbraTti mocii-
JOKEHBb TIOKa3allk, M0 i3 TpHOIB BHIUICHHX 13 3epHA IIICHWII, TpH mrtamu F. culmorum 1256/4, F. sporotrichiella var.
tricinctum 1241/3 ta F. sporotrichiella var. poae 1210/5 nponykysanu 3eapaneHoH, onuH F. graminearum 1273 — JIOH, tpu
wramu F. Moniliforme var. lactis 1210n/2, F. moniliforme var. lactis 1208/5 ta F. oxysporum var. orthoceras 12061/3 —
¢bymownizud By. I3 39 mramiB rpubiB Fusarium — nBaHaausTh NpoaykyBain T-2 TokcuH, cepen Hux 8 F. sporotrichiella var.
poae, 3 F. sporotrichiella var. tricinctum ta 1 Fusarium spp., W’ ITHaIUATh LITaMiB YTBOPIOBAJIHM HEBU3HAYEHI TPUXOTELCHOBI
MIKOTOKCHHH 1 )KOZIEH IITaM He NPOIyKyBaB MOHLII()OPMIH.

Kurouosi ciioBa: nezoxcuniBanenon, JIOH, Fusarium, tokcun, F-2, T-2, TTMT, ¢pymonizun B, koeBa kucinora, acrnep-
TiJIOBa KUCJIOTA, NICHIIIMIOBA KUCIIOTA.

IlocTanoBka mnpodjemu. Huui B HaykoBii JiTepaTypi Ta BCECBITHIH Mepexi I[HTepHET
3’SIBJISIETHCS 3HAYHA KUTBKICTh MartepiajiiB JOCTIKEHb BUMAIKIB OTPYEHb MIKOTOKCHHAMH 400 BHSB-
JICHHS iX y 3€PHOBUX KOpMax Ta XapyoBHUX MpOAyKTax. Tak, 3a MOBIJOMICHHIMH ICMAPTAMEHTY Xap-
gyBaHHS Ta ciinbebkoro rocrmonapcrsa OOH FAO, na nmouatky XXI cromitrs 25 % Bpoxkaio 3epHOBHX
KyJIbTYp OyIo 3a0pyHEHO MIKOTOKCHHAMH, 3’ IBHJIMCh MTOBiIOMJICHHS TIpO 3a0pyaHeHHs HaBiTh 80 %
cBiToBOTO BpOkaro 3epHa [1, 2]. Huni Bimomo monan 400 BuAiB MiKOTOKCHHIB. /[0 poiiB IBUIEBHX
rpubiB, IO MPOAYKYIOTb MIKOTOKCHHH, HamnexaTb: Aspergillus, Penicillium, Fusarium, Claviceps,
Neotyphodium, Myrothecium, Stachybotrys, Trichoderma, Trichothecium [3].

AHaJi3 ocTaHHIX HocaiKeHb Ta myoaikanii. 3a ocranni 10 pokiB B YKpaiHi Ta iHIMX KpaiHax,
B SIKHX BHUPOOJISIOTHCS OCHOBHI 3€pHOBI KYJIBTYPH, CIOCTEPITa€ThCsl 3HAYHE 3POCTAHHS 3apaKeHHS
MIKOTOKCHHAMH. Bce 11e BUBOIUTH TOBAapHE 3€PHO HE TUTHKHU 3 KATETOPii MPOI0BOIHYOTO, aJie 1 pOOUTH
HOro HENpUIATHUM JUIsl BUKOPUCTAHHS Ha KOpM [4].

3epHOBI KyJIbTYpH ypaxytoTh 01u3bpko 20 BuAiB Qy3apieBux rpudiB, aje OCHOBHA yBara y 3B'A3KY
3 HeOe3MmeKoIo 3a0pyaHEeHHS 3epHa MIKOTOKCHHAMH, NPHUAUIIEThCA Fusarium graminearum, F. cul-
morum, F. sporotrichioides, F. avenaceum, F. poae, F. sambucinum [5, 6]. BoHU BiIpi3HAIOTHCS OIUH
BiJI OHOTO 3a KYJBTYPAJIGHUMH BIIACTUBOCTSMHU, MOP(OJIOTITHIMH O3HAKAMH MaKpO- Ta MIKPOKOHi-
Jifi, 32 HAasBHICTIO 200 BiJICYTHICTIO XJIaMiZOCIIOP.

Mertow pociigkeHb OyJ0 BH3HAUCHHS TOKCHUIEHHOTO TMIOTCHIIany rpubiB Fusarium Ta
Aspergillus, BUAIICHNX 13 3epHA TIIICHUIII.

Marepiaji i MeToau AocJigxKeHb. MiKOTOKCUKOJIOTIYHOMY JOCIIHKEHHIO Himmsiranu 39 rpudiB
pony Fusarium ta 22 mramu Aspergillus flavus.

Eniditny Mikodnopy BUBYaTH METOJOM MPSMOI 1HOKYJIALIT, AJISl IBOTO 3epHA MIISHUI PO3KIaaa-
mm y yamky [letpi Ha moBepxHIo cepenoBuina Yamneka no 6—7 mwr. Marepian 3 KOXKHOTO 3pa3Ka BHUCi-
BaJl B 4 YaIlKH, ABi 3 SIKUX KyJIBTHBYBAJIU 3a Temneparypu 24 °C, a iammi aBi — 3a 37 °C. Yucri Kyib-
TypY OTPUMYBAJIH IIJIIXOM MEepeCiBy rpubiB y mpoOipKu Ha cCKoIIeHui arap Yarmeka i 1y BU3HAYCHHS
BHIy BPaXOBYBIH KYJIbTYpadbHI BJIACTHBOCTI Ta MPOBOMIIIN iX MIKPOCKOITNIO. 3 METOIO BH3HAUCHHS
eHnodiTHOrO cKiaay Miko0iOTH 3epHO mepes mociBoM 00polmsn 3 % po3drHOM (GOpMaTiHy MpOTS-
roM 3 XB, Micisl LBOTO AJSL HEHTpaizamii fe3iHpeKTaHTy MaTepiaj MpOMHUBaIl CTEPUIILHOIO BOJIOIO,
710 SIKO1 JogaBaiiu 5 % pO34HH amiaxy.

Jlyis BU3HAYCHHS 3[ATHOCTI MPOJYKYBATH MIKOTOKCHHHU KYIbTYpH (y3apiiB KyJIbTHBYBalld Ha
3BOJIOKCHOMY 3¢pHi miIeHuIl 3a Temmepatypu 28 °C mpotsarom 24 mi6. ExcTparyBaHHs IpOBOIAIN
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po3unHoM anetoHiTpui:Boaa (3:1). Excrpakt (inbTpyBaiu yepe3 manepoBuid GpiibTp 1 OYMINATH Bif
KOEKCTPAKTHBHHUX PEYOBUH KOJIOHKOBOIO XpomaTtorpadieto. BMicT TOKCHHIB B €KCTPaKTi BUSBISLIN
metogom TIIX. J{ns uporo #oro pozuussuin B 200 MKJI alleTOHITPUITY 1 Ha CTApTOBY JIiHIIO MJ1acTU-
HU Sorbfil 3a nomomororo Mikpommnpuna HaHocuin 20 MKJI TOCIIPKYBAaHOTO PO3YUHY 1 TOPYY HAHO-
CHIIM CTAHJIAPTHHUII PO3YMH MIKOTOKCHHY BUPOOHHMITBA r-biopharm B Meramoni (100 mxr/cm’). Ilna-
CTHHY XpoMmaTorpadyBanu y Kamepi B cucTeMi TrekcaH:aneToH (3:2), BUCYIIyBalu Ta 0OpoOJISIH
10 % po3unHOM amtoMiHiI0 xiopuay B ertaHoni. [licis HarpiBaHHS IUTACTUHU B CYNIMIIBHIN miadi
npotsaroMm 5 xB 3a 105 °C IOH BusABIABCSA B MOBrOXBHJIBOBOMY Y®-CBIT/i y BUTIISALI TUISM 3 CH-
HbOIO (Guryopecuenmiero 3 Rf 0,35-0,40. Haspuicts F-2 TOKCHMHY MOBOAMIM XIMIYHMM METOJIOM
IUISIXOM OOTIpuCcKyBaHHs macTiH 20 % po34MHOM cipyaHOi KUCIOTH B METAHOJI 3 HACTYITHUM TPO-
IPiBaHHAM B CYIIMJIBHIN I1adhi mpoTaroMm 5 xB 3a Temrepatypu 120 °C, miciis 4oro TOKCHH MpOsBJIs-
BCS Y BUTJIAI IJISIM JKOBTO-LIETIISTHOTO KoJbopy. HasBHicTs MOHINIpOpMiHY TIATBEpAKYBaIN 0OpO-
OKOI0 XpoMaTorpaM po34MHOM 2, 4-IUHITPOGEHIITiAPa3UHY B COJISHIA KUCIOTI 3 HACTYIIHUM MpO-
rpiBaHHsAM ix mpotsarom 10 xB 3a temmeparypu 110 °C. TokcuH mposIBISBCA Y BHOAUMOMY CBITIi
IUISIMAMH Y€PBOHO-KOPUYHEBOTO KOJIBOPY.

22 wramu Aspergillus flavus nocnmimxyBany Ha 3IaTHICTh MIPOAYKYBaTH a(IaTOKCUHH, KOEBY, ac-
TIEPTUTOBY 1 MEHIIUIOBY KUCIOTH. JIJI 1IHOTO IMITaMu Tprba BHPOIITYBAIN Ha IIYKPOBO-IPIKIKOBOMY
cepenoButti mpotrsrom 10 mi6 3a Temmeparypu 25 °C. MIKOTOKCHHH €KCTparyBajii TapsduM XJIOPO-
(hopMOM 1 eKCTPAKT (ITBTPYBAIH Yepe3 Marip i3 3HEBOJHEHUM CYJIb(PaTOM HATPIIO 1 HASBHICTH TOKCH-
HiB Bu3Ha4daau MetomoM TIHIX. JIjs mboro eKCTpakTH HAHOCHITH Ha IIacTHHH Sorbfil 1 po3moai mpo-
BOJWJIM B CHCTEMi PO3YMHHHKIB TOJyOJI:eTHIANeTaT:Mypamuaa kuciota (6:3:1). KoeBa kuciora Ha
IUTACTHHAX MaJla BUIJISAJ IUISM CBITJIO-KOPHYHEBOTO KOJBOPY, a micis 00poOku mnactud 1 % pozun-
HoM xJytopuay 3amiza (1) mnsmu HaOyBanu KopuuHEBO-BUIIHEBOTO 3a0apBienHs i3 Rf 0-0,1. [Insa Bu-
SBJICHHS a()JIaTOKCHHIB TUIACTUHH OTJISIANH B YIBTPagiodeTOBOMY CBITIII 3 TOBKUHOIO XBHI1 365 HM,
a Ul MiATBEPIDKEHHS pe3yJbTaTiB XpoMaTorpaMy OOpOOISIM TMPOSBHUKOM a30THA KHCJIOTa—
muctwiiboBana Boja (1:2) [113]. CrangapTHuii po3unH aduaTOKCUHY B; mposBisBCcS Ha IUIACTHHI
WIsIMaM# OJIaKUTHOTO KoJbopy 3 Rf 0,35-0,37. IleHIIMIOBY KHCIOTY BHUSBISUIM IIJIIXOM BHTPUMY-
BaHHS TUIACTHHH B KaMepi 3 mapamu aMiaky, /e BOHA MPOSIBISATIACH Y BUIJISAL TUISIM MaJHHOBOTO KO-
Js0py 3 Rf0,53. AcnieprijioBy KUCIIOTY BUSBIIIM 3@ B3a€EMOIT 31 CIIMPTOBUM PO3YMHOM XJIOpUAy (e-
pyMy, Zie BOHA 3a0apBiIIOBajgach B YSPBOHHUMA KOJIIp, a MICIsI OOMPUCKYBAaHHS PO3YMHOM MiTHOTO KYIIO-
pocy, Maia BUTIS 3e1eHux M 3 R 0,1-0,15.

OcHOBHI pe3yabTaT AocinKeHHs. Pe3ynpraTu OCHIHKEHb [TOKa3alH, IO i3 TPU0iB BUILICHUX
i3 3epHa mmieHWI, Tpu wmramu F. culmorum 1256/4, F. sporotrich. var. tricinctum 1241/3 Ta
F. sporotrich. var. poae 1210/5 nponykyBanu 3eapalieHOH, oquH F. graminearum 1273 — JIOH, tpu
mramu F. moniliforme. var. lactis 12101/2, F. moniliforme. var. lactis 1208/5 ta F. oxysporum. var.
orthoceras 12061/3 — dbymonizun B, (tadum. 1). I3 39 mramiB rpubiB Fusarium — ABaHAIIATH MTaMiB
npoxykyBanu T-2 TokcuH, cepen HUX 8 F. sporotrichiella var. poae, 3 F. sporotrichiella var.
tricinctum 1a 1 Fusarium spp., I ATHaIIIATh IITaMiB YTBOPIOBAJIN HEBHU3HAYCHI TPUXOTEIIEHOBI MIKO-
TOKCHHH 1 KOJICH IIITAM HE IPOJAYKYBaB MOHITI(OPMIH.

Ille m’sITHAMIATE MTaMiB TPUOIB MPOAYKYBAIH HEBHU3HAUCHI HAMU TPUXOTEIICHOBI MIKOTOKCHHH,
cepen Hux F. oxysporum var. orthoceras — 4 mramu, F. moniliforme var. lactis — 3, F. sporotriciella
var. tricinctum — 4, F. graminearum — 2 ta F. culmorum — 1.

AHani3yioun OTpUMaHi pe3yJbTaTH MOXKHA BKa3aTH, IO MPOAYLEHTH T-2 TOKCUHY OynH BHSB-
neni B KuiBebkiit — (7), Binauupkiii — (2), 3akapnarcekiii — (1), Onecekiii — (1) obmactsax 1 1 mram-
npoayueHT OyB BUIINEeHUH i3 3epHa meHnui 3 HiMeuunnu. 3eapaneHoH CHHTE3yBald IITaMH BUIi-
neHi y KuiBcbkiii Ta 3akapmatchkiil 001acTsX, a NpoayueHTy ¢pymoHizuny B, Bussneni y KuiBcbki
ta Opnecekiii oomactsax. He igeHTH(]iKOBaHI TPUXOTECIICHOBI MIKOTOKCHHH CHUHTE3yBalM IITaMH i3
Binnuiekoi, UepHiriecbkoi, 3akapnatchkoi, XapkiBcbkoi, Kuiscskoi, Omecbkoi oOacreii Ta i3 Hi-
MEYYHHH.

[IpoBeaeHUMH TOCTIIKEHHSIMHA BCTAHOBJICHO, IO MPOIYLEHTIB adIaTOKCUHIB cepen 22 rpudiB
Aspergillus flavus He BusBieHO, 8 mTamiB rpuba Aspergillus flavus npoaykyBanu KOEBY KHCIIOTY,
20 mTamiB — acEpTiioBy i JIWIIE OAWH — NEHILWIOBY KUCIOTY (TadI. 2).
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Tabmus 1 — [poaykuis TokcuniB Bugamu Fusarium spp. i3 pisHux ¢isuko-reorpadivynux perionis

Bun Tokcuny

2007

=
= Bun rpu6a, Ne mrram Obnacrs, paiion, pik i305suii = Z g
5 ATp y p p ! o = 25| ¢o E
F. sporotrichiella var. poae 12061/2 Onecoka, Koroscbkwii, 2007 — — - — + -
2 |F. sporotrichiella var. poae 12321/2 Kuiscpka, Karapmupskuit, 2007 - - - - - -
3 |F. sporotrichiella var. poae 12331/2 Kuisceka, Karapnuupskuit, 2007 - - - - + -
4 |F. sporotrichiella var. poae 1241/3 33162;1)11”%“’ Bunorpaniscoiui, | - - - + -
5 |F. sporotrichiella var. poae 12151/1 Binnunpka, bepuraacekuii, 2006 — — - — + -
6 |F. sporotrichiella var. poae 1209/3 KuiBceka, binouepkiBebkuit, 2006 — - - - -
7 |F. sporotrichiella var. poae 12131/2 Kuisceka, binonepkisceknit, 2006| — - - - + -
8 |F. sporotrichiella var. poae 12111/4 Kuisceka, binouepkiBebkuit, 2006 — - - - + -
9 |F. sporotrichiella var. poae 1210/5 Kuisceka, binonepkisceknit, 2006 + - - - + -
10 |F. sporotrichiella var. poae 1258/4 Kuisceka, binonepkisceknit, 2007| — - - - - -
11 |F. sporotrichiella var. tricinctum 1229/7 |Binnuubka, Binauipkuii, 2006 — — - — + +
12 |F. sporotrichiella 1218/5 Uepmnirisceka, Mencekuii, 2006 - - - - - -
13 |F. sporotrichiella var. tricinctum 1218/4 |Uepniriscbka, Mencbkuii, 2006 - - - - -
14 |F. sporotrichiella var. tricinctum 1273/4 |Himeuunna - - - - +
15 |F. sporotrichiella var. tricinctum 1241/3 33162;1)11”%”’ Bunorpaniscpiui, + - - - - +
16 |F. sporotrichiella var. poae 1255/3 KuiBceka, binouepkiBebkuit, 2007  — - - - -
17 |F. sporotrichiella var. tricinctum 1254/3 |KuiBcbka, binonepkiscskuit, 2007 — - - - -
18 |F. sporotrichiella var. poae 1252/1 KuiBceka, binouepkiBebkuit, 2007  — - - - -
19 |F. sporotrichiella var. poae 1258/4 KuiBceka, binouepkiBebkuit, 2007 — - - - - -
20 |Fusarium spp. 1251/4 Kuisceka, binonepkiscekuit, 2007| — - - - + -
21 |Fusarium spp. 1231/5 Binnuneka, Binaunekuii, 2006 — — - — — -
22 |F. avenaceum Kuiscrka, binonepkieskuii, 2007 — - - - - -
23 |F. graminearum 88K—46 XapkiBcbka - - - - - +
24 |F. culmorum b-2-1 XapkiBcbka - - - - - -
25 |F. semitectum 1251/1 KuiBceka, binmouepkiBebkuit, 2007 — - - - - -
26 |F. culmorum 1256/4 Kuiscrka, binonepkieskuii, 2007 + - - - -
27|F. graminearum 1273 Himeuunna - + - - -
28 |F. oxysporum var. orthoceras 1226/6 S(i;c bKa, KominTepuiscrkuii, - - - - - +
29 |F. oxysporum var. orthoceras 1214/4 Kuisceka, binouepkiBebkuit, 2006|  — - - - - -
30 |F. moniliforme var. lactis 124071/1 33162;1)11”%“’ Bunorpaniscoiui, | - _ - - - - +
31 |F. moniliforme var. lactis 12101/2 KuiBceka, binmouepkiBebkuit, 2006| — — — —
32 |F. moniliforme var. lactis 1208/5 Kuiscrka, binonepkiscekuit, 2006| — - - -
33 |F. oxysporum var. orthoceras 120611/3 Opecwka, KotoBebkuii, 2006 - - - - -
34 |F. oxysporum var. orthoceras 12111/3 Kuisceka, binonepkiscekuii, 2006| — - - - - -
35 |F. oxysporum var. orthoceras I'ny.n/3 Kuiscbka, binouepkiBebkuit, 2006 — - - - - +
36 |F. oxysporum var. orthoceras 1205/2 g)(fl(;: 6c bKa, Kpacnookusncrui, - - - - - +
37 |F. oxysporum var. orthoceras 1274/5 Himeuunna - - - - - -
38 |F. oxysporum var. orthoceras 12351/2 Kuiscpka, CraBumancekuii, 2007 | — - - - - +
39 |F. oxysporum+ F. sporotrichiella 1239/3 3axapniarcpia, Bunorpanisceruit, | - - - - +

Ipumitka: TTMT — He BCcTaHOBIICHI BUAU TPUXOTEIIEHOBUX MIKOTOKCHHIB.
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Tabmuns 2 — Ipoaykuist TokcuHiB mramamu Aspergillus flavus

= Bun MikoTokcuHy
B Tram O6J’{aCTL, paﬁOH, ] ]
g piK isonsuii KO€Ba | acmepriyio- |neHinuiaosa| adiarok-
KHUCJIOTa | Ba KUCJIOTA | KHUCJIOTa CHHH
1 |Aspergillus flavus 1216/1  |KipoBorpazcska, ["aiiBoponcekuii, 2006 + + - -
2 |Aspergillus flavus 1207/2  |Opecbka, KotoBebkuit, 2006 + + - -
3 |Aspergillus flavus 1215/1  |Binnuubka, bepaaacekuii, 2006 + + - -
4 |Aspergillus flavus 1206/1  |Onecbka, KotoBebkuii, 2006 + + - -
5 |Aspergillus flavus 1219/3  |YepuiriBcbka, KynukiBcbkuii, 2006 + + - -
6 |Aspergillus flavus 1222/2  |Binruneka, JIumosenskuii, 2006 + - - -
7 |Aspergillus flavus 1208/2  |Onecbka, banrckuit, 2006 + + - -
8 |Aspergillus flavus 12141/3  |KuiBceka, binonepkieskwuit, 2006 + + - -
9 |Aspergillus flavus T'my/5 Kuiscbka, binonepkiscokuit, 2006 - + - -
10 |Aspergillus flavus 1226/1  |Ogecwka, KomintepHriBebkuit, 2007 - + - -
11 |Aspergillus flavus 1229/9  |Binnuueka, Binauskuii, 2006 - + - -
12 |Aspergillus flavus 1203/5  |Onecwka, KomintepHriBebkuit, 2006 - + - -
13 |Aspergillus flavus 1223/3  |Binnuueka, JIunoseuskuit, 2006 - + - -
14 |Aspergillus flavus 1247/5  |MuxonaiBcbka, KpuBoosepcerkuii, 2007 - + - -
15 |Aspergillus flavus 1249/3  |Onecoka, llInpsescekuii, 2007 - + - -
16 |Aspergillus flavus 1262/7  |Binnuneka, Binaunskuit, 2007 - + - -
17 |Aspergillus flavus 1244/1  |3akapmnaTcbka, Bunorpaniscekuii, 2007 - + - -
18 |Aspergillus flavus 1221/1  |Uepniricbka, Kozenewpkuii, 2006 - + + -
19 |Aspergillus flavus 1231/3  |Binnuuska, JlitTuacskuii, 2006 - + - -
20 |Aspergillus flavus 12521/2 |KuiBcbka, binouepkiscbkuii, 2007 - + - -
21 |Aspergillus flavus 1236/6  |Binnuubka, TyapunHcbkuii, 2006 - + - -
22 |Aspergillus flavus 1205/3  |Onecrbka, KpacnooxusHCbkuiA, 2006 - - - -

@ 9

Hpumitka: “+” —BuUsABICHO, — He BHUSBJIEHO.

[lomo momupeHHs O 00J1acTsIX, TO MPOAYIIEHTH KO€BOi KHCJIOTH Oynu BuAiieHI B OmechKil,
Binnnnekiii, KipoBorpancekiii, UepHirieebkiii Ta KuiBcbkiit obnactax. [Ipoagynentu acneprinoBoi
kuciotu Oymu BumineHi 3 Oxecvkoi, Binaunbkoi, KuiBckkoi, UepHiriserkoi, KipoBorpazacekoi, 3a-
KapIaTchkoi Ta MHKOJaiBChKOI 00MacTei 1 JIMIe OJUH MPOAYICHT ICHIIMIOBOT OYB BUALICHHUHA B
YepHiriecokiit obnacti. Hapasi nmpoBogsTbest gocmimxeHHs Miko6ioTu 3epHa mueHuui 2016 poky
BpO’Kalo, € 3MiHM MOPIBHSHO 13 MOMEpPEeNHIMU POKAaMH, Pe3yJIbTaTd AKUX OyIyThb BHCBITIICHI y Ha-
CTYIHUX ITyOITiKaIlisIX.

BucHoBkH. TakuM YMHOM, NPOBEJCHUMH MIKOJIOTIYHHMH JOCIIUKEHHSAMH BCTAHOBJIECHHH KOM-
IUIEKC MIKPOMILETIB, II0 KOHTaMiHYIOTH 3€PHO MIIEHUII 3 Pi3HHUX (i3uKo-TeorpadidHuX PeTioHiB.
BusiBnena pi3HuLs B KOHTaMiHaLil 3epHa rpudamu ponis Fusarium, Aspergillus, i Penicillium 3anex-
HO BiJI peTioHy HOTo BHPOITYBaHHS. MiKOTOKCHKOJIOTIIHIMH JOCIIHKECHHIMHI Y 3€pHI BUSBIICHI TIPO-
ayuentu T-2, F-2 tokcunis, [IOHy, moninigopminy, pymoHizuHy B;, K0€Boi, acmeprinoBoi Ta neHi-
muoBoi kucnot. Ls indopmarniss Moxke OyTH BHKOpHCTaHa IJs1 00'€KTHBHOI OLIHKM SIKOCTI 3€PHOBOT
MPOAYKIIii. 3 METOK KOHTPOJIIO OS3MEYHOCTI BUPOLICHUX 3€PHOBUX MOTPIOHO MPOBOIUTH MOCTIHHUN
MOHITOPHHT iX KOHTaMiHaIlii MIKOTOKCHHAMH Ta TOKCUTEHHUMH MIiKpOMIIIETaMHU.
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Toxcurennble cBoiicTBa Mukpomuuet Fusarium v Aspergillus

J.H. Octposckunii, JI.LE. Kopanenko, A.B. Augpeiiuyk

W3zyueno toxcurenHslit norennuan 39 BunoB rpuboB pona Fusarium u 22 mramMMoB TpuboB Aspergillus flavus, mo-
Jy4eHHBIX U3 3epHa MieHHIs. Cpenn HUX BBIIBIEHBI NMPOAYLEeHTH F-2 TokcnHa — (3eapalieHOHA), e30KCHHHUBAIEHOIA,
¢ymonmsuna B, T-2 TokcuHa, HEONpeneIeHHbIe TPUXOTELEHOBbIE MUKOTOKCHHBI, KO€BOH, aclepruioBOd U MEHUIUIIO-
BOH KucioT. Pe3ympTaTel HccieqoBaHMN IMOKa3ald, YTO M3 TPUOOB BBIACIECHHBIX M3 3€pHA IIICHUIBI, TPU IITaMMa
F. culmorum 1256/4, F. sporotrichiella var. tricinctum 1241/3 u F. sporotrichiella var. poae 1210/5 npoayuupoanu
3eapajieHOH, oauH F. graminearum 1273 — JIOH, tpu wramma F. moniliforme var. lactis 1210p1/2, F. moniliforme var.
lactis 1208/5 u F. oxysporum var. orthoceras 12061/3 — ¢pymonnsun B;. U3 39 mramMmmoB rpudos Fusarium — IBeHaANATh
npoxyuupoBanu T-2 TokcuH, cpenu HUX & F. sporotrichiella var. poae, 3 F. sporotrichiella var. tricinctum n 1 Fusarium
Spp., IATHAALATh [ITaMMOB CHHTE3UPOBAIM HEOIPEIeTICHHBIC TPUXOTCIIEHOBEIE MUKOTOKCHHBI M HM ONH IITaMM HE IIpO-
ITyIPOBAT MOHUIN(OPMHUH.

KiroueBsble cioBa: nesokcunuBaienon, J1OH, Fusarium, Tokcun, F-2, T-2, TTMT, ¢dymonusun B, koeBas kucnora,
acTepruiIoBasi KUCJIOTa, MEHUIUI0Bas KUCI0Ta.

Toxigen properties of Fusarium and Aspergillus micromitsets

D. Ostrovskiy, L. Korniyenko, A. Andreychuk

Nowadays, in the scientific literature and the World Wide Web, there is a significant amount of materials for the investi-
gation of cases of mycotoxin poisoning or their discovery in grain feeds and food products. Thus, according to the UN Food
and Agriculture Department, FAO, at the beginning of the 21st century, 25% of the grain crop was contaminated with myco-
toxins, reports of contamination of even 80% of the world's grain crop were reported. Today more than 400 species of myco-
toxins are known. The genera of molds that produce mycotoxins are related: Aspergillus, Penicillium, Fusarium, Claviceps,
Neotyphodium, Myrothecium, Stachybotrys, Trichoderma, Trichothecium.

Over the past 10 years, there has been a significant increase in mycotoxin contamination in Ukraine and in other coun-
tries where major crops are produced. All this takes the commodity grain not only from the category of food, but also makes
it unfit for use on the feed. Cereal crops affect about 20 types of fusarium fungi, but the main attention due to the risk of con-
taminated grains by mycotoxins is given to Fusarium graminearum, F. culmorum, F. sporotrichioides, F. avenaceum,
F. poae, F. sambucinum.

They differ from each other for their cultural properties, morphological features of macro- and microconidia, in the pres-
ence or absence of chlamydospores.

Of the 39 strains of fungi, Fusarium — twelve strains producing T-2 toxin among them — 8 F. sporotrichiella var. Poae,
3 F. sporotrichiella var. Tricinctum and 1 Fusarium spp., The fifteen strains formed — indeterminate trichothecene mycotoxins
and no strain produced moniliformine. Another fifteen fungi strains produced Trichothecene mycotoxins, not defined by us,
among them F. oxysporum var. Orthoceras — 4 strains, F. moniliforme var. Lactis — 3, F. sporotriciella var. Tricinctum — 4,
F. graminearum — 2 and F. culmorum — 1.

Analyzing the results obtained, it can be noted that T-2 toxin producers were identified in Kyiv — (7), Vinnytsa — (2),
Transcarpathian — (1), Odessa — (1) regions and 1 strain producer was isolated from wheat grain from Germany Zearalenon
was synthesized by strains isolated in the Kyiv and Transcarpathian regions, and producers of fumonisin B1 were found in
the Kyiv and Odessa region. Trichothecene mycotoxins not identified were synthesized from strains from Vinnitsa, Cherni-
gov, Transcarpathian, Kharkiv, Kyiv, Odessa regions and from Germany.

The conducted studies of aflatoxin producers in 22 fungi were not detected by Aspergillus flavus, 8 strains of fungus
Aspergillus flavus produced coevine acid, 20 strains — aspergillum and only one — penicillic acid. Regarding distribution in
region, the producers of coevinic acid were allocated in Odessa, Vinnytsia, Kirovograd, Chernihiv and Kyiv regions. Produc-
ers of aspergillic acid were isolated from Odesa, Vinnitsa, Kyiv, Chernihiv, Kirovograd, Transcarpathian and Mykolayiv
regions, and only one producer of penicillin was isolated in the Chernigiv region.
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Conclusions. Thus, the mycological researches have established a set of micromycetes that contaminate wheat grain
from different physical and geographical regions. The difference in the contamination of grain with the fungi of the genera
Fusarium, Aspergillus, and Penicillium is detected, depending on the region of its cultivation. Mycotoxicological studies in
the grains revealed the producers of T-2, F-2 toxins, DON, moniliformin, fumonisin B1, coev, aspergil, and penicillic acids.
This information can be used to objectively assess the quality of grain products. In order to control the safety of grown crops,
it is necessary to continuously monitor their contamination with mycotoxins and toxigenic micromycetes.

Key words: deoxynivalenol, DON, Fusarium, toxin, F-2, T-2, TTMT, fumonisin B1, kioic acid, aspergilic acid, penicilic
acid.
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CTAHJIAPTU3AILIS TECTY 3APAKEHHSI CBUHEM
INTAMAMM ERYSIPELOTHRIX RHUSIOPATHIAE

BucsitiieHO mepeBary i HeIOMIKM Pi3HUX METOJIB 3apaXKeHHsI CBUHEH 30ynHUKOM Er. rhusiopathiae Ta IpoBeJeHO JOC-
JIJOKEHHS 13 BCTAHOBJICHHS €TAJIOHHOTO METOMY JUISl TECTY 3apaKeHHs CBUHEH 3a KOHTPOJIIOBAHHS SIKOCTI BAaKIIMH JKHUBHX Ta
iHAKTHBOBAHMX Bijl OCIIMXM CBHMHEH 3a NMOKa3HUKaMu edeKTUBHICTYiMyHOreHHiCcTb. BeraHoBieHO, 1m0 wTamu Er. rhusiopa-
thiae cepoBapianTis 1a Ta 2b Gymi MaToreHHMMH Ui CBHHEH B 103ax 1,0x10° Ta 2,0x107 KYOA,1 cM’ BimOBiAHO i MOXKYTH
BUKOPHCTOBYBAaTHCS K KOHTPOJIBHI.

3anpornoHOBaHi MOEINi 3apakeHHs! CBUHEH (BHYTPIIIHBOIIKIPHE Ta cKapudikaiis) MOXKyTh OyTH PEKOMEHIOBaHI s
30iACHEHHS KOHTPOJIIOBAHHS SKOCTI BAaKLMH BiJ OCIIMXM CBUHEH 3a MOKa3HUKaMHU €(PEKTUBHICTHIMYyHOTEHHICTh 3TiTHO 3
Bumoramu European Pharmacopoeia 0064 Ta JICTY 6079:2009.

Kunrouosi cnoBa: 30ynuuk Gemmxu cBuneil, Erysipelothrix rhusiopathiae, IMyHOT€HHICTB, 130JITH, IATOTEHHICTH, CEPO-
BapiaHTH, IITAMH.

IMocTanoBka mpodJiemu. bemmxa cBunen (Swine erysipelas) — omHe 3 HaWOIIBIN TMOMUPEHUX 1
HeOe3MeUYHNX 3aXBOPIOBAHb, TEPEBAXKHO CBUHEH y Billi Bix 3 mo 12 micsmis [1], ke MOPIYHO CIIpUIH-
HsI€ 3HAYHI €KOHOMiYHi 30MTKH CBUHAPCTBY NMPAKTUYHO HA BCiX KOHTHHEHTAX CBITy [2].

OCHOBHHM METOJIOM TIOTICPEHKEHHS B TOCIIONAPCTBAX K MACOBHX CIIajIaxiB, TaK 1 OKPEMHUX BUIIAIKIB
OeIIMXY CBUHEH 3aJIMINAEThCS CrielpdidHa iMyHONPOoQiIaKTHKA )KHBUMHU Ta IHAKTHBOBAHUMHM BaKI[MHAMU,
SKi MalOTh 3a0e3MeuyBaT BUCOKHI PiBEHb 3aXUCHUX aHTUTLI Bijl yCIX MOKIMBHX HEOE3MEUHUX cepoBapi-
aHTiB 30yqHMKa Oemmnx, cepen AKux 80 % CTaHOBIATH 1307ITH cepoBapiB la, 1b Ta 2b [3].

Bumoru European Pharmacopoeia 0064 ta JICTY 6079:2009 mono KOHTPOITIOBAHHS SIKOCTI BaKIIMH
BiJI OCIIMXM CBHHEW 3a MOKa3HWKaMH e(eKTUBHICTHAMYHOTCHHICTh Iepea0dadyaroTh MPOBEICHHS JOCHTi-
JPKeHHS Ha TBapuHaX [UIbOBHUX BUIIB 3 iX MOAANIBIINM, Yepe3 PEKOMEHAOBAHUI TEPMiH MiCIsl BaKLMHALII,
KOHTPOJIFHUM 3apayKeHHSIM TaTOT¢HHIMH JIJIS1 CBUHEH cepoBapiaHTamu Er. rhusiopathiae [4-5].

AHaJti3 0CHOBHMX T0CJTiIxKeHb 1 myOJikaniii. Tect 3apaykeHHsT CBUHEH Ma€ IMITYBaTH, HACKUTBKH
1€ MOXKJIMBO, MPUPOAHI IUISIXU iH(DikyBaHHA [6]. [ns poro TecTy ommcaHi pi3Hi METOAM 3 Pi3HUMHU
LUISIXaMU BBEICHH 30yIHUKA 3aXBOpIoBaHH: (CKapu(ikalisi, BHyTPiIIHOBEHHH, BHYTPILLIHHOM 5130~
BHIA, BHYTPIITHLOIIKIPHHUMA, OPAIGHUNA Ta B KOH IOHKTHBY), IO CTBOPIOE 3HAYHI TPYIHOIII B OITIHIO-
BaHHI pe3yJbTaTiB JOCTIHKEHb IPYU KOHTPOIIOBAHHI SKOCTI BaKLKH KMBUX Ta 1HAKTUBOBAaHUX BiJ Oe-
LIMXH CBUHEW 32 MMOKa3HUKaMH ePeKTUBHICTHIMyHOTeHHICTh [6—7] (Tadu. 1).

BuxopuctanHs pi3HUX MOJEIEH 3apakKeHHS 1 pi3HUX 3a MATOTEHHICTIO mTaMiB Er. rhusiopathiae €
MIPUYMHOI0 BUHUKHEHHS PI3HUX KIIHIYHAX 03HAK 1 Pi3HOTO 33 YaCOM PO3BHTKY 3aXBOPIOBAHHS CBUHEH
Ha Oemuxy [7].

BuBUEHHS TaHOTO MUTaHHS BIKPHBAE UIAX JIO PO3POOKU CTAHIAPTHOTO TECTY 3apaXKCHHsI CBHHEH,
IO JIO3BOJISIE TIPOBOJIUTH KOHTPOJFOBAHHS SIKOCTI BaKIIWH BiJ] OCIIVXY CBUHEH 32 TIOKa3HUKaMH S()EKTHB-

© inuyk H.I'., T'osi0BK0 A.M., Kosecnikosa K.1O., 2017.
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HICTKIMYHOT€HHICTB 3TiJHO 3 BUMoramu European Pharmacopoeia 0064 ta J[CTY 6079:2009. i akrya-
JIbHI TTOJIOKEHHSI 1 BUSHAYMITY HAIPSIM HAIIUX JOCTIHKEHb Ta METOI BUKOHAHHS POOOTH.

Tabmuns 1 — [lepeBaru Ta HeIOTIKH Pi3HUX METONIB 3apakeHHs cBUHeH 30ynuukom Erysipelothrix rhusiopathiae

Merton 3apaXkKeHHs CBUHEH
o 2 o S
8 = 3 = B =
= § s =S T O =
Bumora g = B g g = , =
‘5.8 =y = 2 B B KOH'IOHKTHUBY
B = aQ a, 5
SE| 8| BEE| BB 2
= S £ = = ©
I 5] I I~
1. Ilpupoauuii nUIsIX iHQIKYBaHHS Tak TaK Hi Hi Tak TaK
2. MOKIIUBICTh BUKOPUCTAHHS KUTBKOX . . .
Lo TaK TaK Hi Hi Hi Hi
cepoBapiaHTIB 30yTHHKA IS 3apaKEHHs
3. BukopucraHnHs BU3HA4YEHOT KilIbKOCTI
o TaK BaXKO TaK TaK BaXKKO BaXKKO
Oaxrepiit
4. Po3noBcropKeHHsI GakTepiii 3 MicIs . MOX- . . MOX-
. Hi Hi Hi TaK
IHOKyIALLT JMBe JIMBE
. . . Bakko (iHmi Oaxrepii
5. MOXIMBICTb OLIIHIOBaHHS MICLIEBUX . . .
. TaK TaK Hi Hi MOXYTb OYTH IIPHIMHOIO Hi
YPaXKeHb LIKipH . e
ingexmii KOH'TOHKTHBN)
6. MO>KJIMBICTh BAHMKHEHHS TPYIHOILIB 32 . . . .
Tak Hi Hi TaKk | Tak (BHHHKAE OOJIIOYICTB) Hi
BUKOHAHHS

Mertoro nocaigzeHHsi OyJI0 BCTAHOBJICHHS €TaJOHHOIO METONY Ul TECTy 3apaK€HHsI CBUHEH
mramamu Er. rhusiopathiae cepoBapianris 1 Ta 2.

Martepiaa Ta metoauka gocjimkennsi. 1. llltamu aasa tecty 3apakeHHs1 cBHHeil. MaTepianom
JUTSL TECTY 3apakKeHHsI CIYTYBAJIM IITaMHU 30yJHUKA OCITUXM CBUHEH, BHAUICHI 3 MATOJIOTIYHOTO MaTe-
piany 3arubnux cBunelt (Er. rhusiopathiae RS/I cepoBapianta la ta Er. rhusiopathiae RS/2 cepoBapi-
aHra 2b), sixi Oysu 3ajenoHoBani Ta otpumani i3 HIIIM JIHKIBIIM.

IIramu Er. rhusiopathiae cepoBapianTiB la Ta 2b Oyiu monepeaHpO JOCHTIKEH] Ha BIIOBIIHICTE
MACTIOPTHUM XapaKTEPHUCTHKAM, BiICYTHICTh KOHTaMiHaLii CTOPOHHBOIO OaKTepialbHOIO 1 TPUOHOIO
Mikpodioporo i mioginsHO BHCymeH] B KoHIeHTpauiax He Hibkue 1,0x10° KYO/lm’. IlinpaxyHox Ki-
JIBKOCTI XKHBHUX GaxTepiit/cM’ mtamis Er. rhusiopathiae cepoBapiantis la Ta 2b y duakoHi mpoBOIMIH
3a 3araJbHONPHIHATOI0 METOAMKOIO [5] 3a 7 AHIB Ta 3a 24 TOAMHU OO MPOBEACHHS TECTY 3apa)KCHHS
CBUHEH. B excrmepuMeHTI B NEHb 3apakeHHs OyiIM BUKOPHCTaHI JiO(UIBHO BHCYIIEHI KyIbTYpPH
Er. rhusiopathiae cepoBapianTiB la Ta 2b, po3unHeH] CTEpUIFHIM (i30J0TIYHUM PO3YHMHOM IO KOH-
uentpauiit Er. rhusiopathiae RS/I ceposapianta la — 1,0x10° KYON,1 cM’ ta Er. rhusiopathiae RS/2
cepoBapianTa 2b — 2,0x10" KYO0,1 cm’.

2. TBapunu Ta npoueaypa 3apaxkenns. JlocmimkeHHs Oynu nmpoBeaeHi Ha XepCOHCHKOMY Aep-
JKaBHOMY IIiAMPHEMCTBI — Oiosioriuna gadpuka, M. XepcoH, YKpaina. B excriepumenTi Oyiid BUKOPHC-
TaHi KIIHIYHO 370pOBi CBUHI 12-THKHEBOTO BiKY (0 3 rojIOBHM Ha KOXXHUH METOJ BBEACHHS: BHYTDI-
LIHBOILIKIPHE Ta cKapuQikaliio, Ta cepoBapiantu Er. rhusiopathiae, 10 CTAaHOBUJIO CyMapHY KUIbKiCTh
roJiiB y mocmiai — 12), BUIBHMX BiJ aHTHTUI A0 30ymHUKa Oermmxu cBHHEH. JlocaiaauM cBUHIM OyII0
1HOKYJIbOBaHO METOJIaMH BHYTPIIIHBOLIKIPHOTO BBEICHHS Ta ckapu@ikalii 3 JaTepadbHOI MMOBEPXHi
TiJla HA MEXI 4epeBHOI 1 rpyAHOI CTIHOK KynbTypu Er. rhusiopathiae RS/I cepoBapianta la B 1031
1,0x10° KYON,1 e™’ Ta Er. rhusiopathiae RS/2 cepoBapianTa 2b — 2,0x10’ KYO0,1 cM’, 3 KOHTpOIIB-
HUM BBEJICHHAM BimoBiguuM MetomoM 0,1 cM’ cTepuIbHOro (i3ionoriyHoro po3uuny 3 IMpOTHICKHOT
CTOPOHHU TBapuHHU. Miclisl IHOKYJISALIT Ha MMOBEPXHI IIKIPH TBAPHH OYJIM MMOIEPEAHBO Hpoae3iH(iKOBaHI
Ta MPOMAapKOBaHI BOJOCTIHKMM MapKepoM. 3apakeHHX TBapWH PO3TAILIOBYBaJHM 130JbOBAaHO B OKpe-
MHUX CTaHKaX, 3a0e3MeuyBajy B JOCTATHINM KIJIBKOCTI MUTHOI BOAOIO Ta MOBHOLIIHHUMH KOMOIKOpMa-
MH BIiATIOBIMHO A0 partioHiB. [licis 3apakeHHS CBUHEH IIOAHS MPOTATOM IEPIOAY CIIOCTEPEKEHHS
(10 mi6) B 9.00 ta 17.00 roauH migmaBany KIiHIYHOMY OTJISAY, TEPMOMETpii Ta Bi3yasbHill OWiHII
IIKIPHOTO TIOKPUBY Ha HAsIBHICTH/BIACYTHICTD 3allajIbHUX MPOLIECIB.

OcHOBHi pe3yJabTaTH J0CTiIKeHb. 32 pe3yIbTaTaMU MPOBEACHUX AOCIiIKEHb BCTAHOBJICHO, IO
y BCIX JIOCTITHUX CBUHEH, 3apaXeHuX WTaMamu Er. rhusiopathiae: RS/I cepoBapianta la ta RS/2 ce-
poBapiaHTa 2b MeToJaMU BHYTPILIHBOLIKIPHOTO 3apakeHHs Ta cKapudikamii Oyau BiAMiueHI THITOBI
O3HAKU 3aXBOPIOBaHHS CBHHEU Ha Oemmxy (Tadm. 2).
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Tabmums 2 — O6uik KIiHIYHAX 03HAK 3aXBOPIOBAHHS CBHHEH Ha GelIMXy Mic/s 3apakeHHsI INTAMAMHU
Er. rhusiopathiae pi3Hux cepoBapiaHTiB

KiiniuHa 03HaKa 3aXBOPIOBAHHS

MeTton 3apak€HHs CBUHEN

BHYTPIIIHBONIKIpHUIT |

ckapudikais

Itamu Er. rhusiopathiae 1uist TecTy 3apa)XeHHsI CBUHEH

RS/1 RS/2 RS/1 RS/2
Jluie ypaskeHHs WIKipy - - - -
JIne nuxomanka (>40,5 °C) - 13 - 13
YpaskeHHs mkipu i auxomanka (>40,5 °C) 33 23 33 23
BincyTHi 03HaKH 3aXBOPIOBAHHS - - - -

3axBOpIOBaHHS y BCiX JOCHITHHUX CBHHEH, 3apakeHUX TaMoM Er. rhusiopathiae RS/I1 cepoBapia-
HTa la MOYMHAJIOCA B cepeiHbOMY depe3 24-36 TOauH IiCiIs BBEACHHS 30y IHHKA OCIIUXH CBHHEH Me-
TOJaMU BHYTPILIHLOLIKIPHOTO 3apakKeHHs Ta cKapHdikallil i MpOsBIAIOCS PANTOBUM IIiIBUIICHHIM
temneparypu Tina suuie 40,5 °C, sika 3 po3BUTKOM XBopoOu miaBuiryBanack 10 42,0 °C, BiAMOBOIO
BiJl KOpMY, PI3KO BUPaKEHUM MPHUTHIYCHHAM. B Miclisax iHOKyswii 30yauuka Er. rhusiopathiae RS/1
METOJIaM{ BHYTPILIHBOIIKIPHOIO 3apaKeHHS Ta cKapudikalii CIOCTepirajy 3amajeHHs IIKIpH, SKE
XapaKTepU3yBaIOCs YTBOPEHHSIM LIUIBHUX, TapayuX, OOJICHUX OUISHOK, TEMHO-YEPBOHOTO KOJIBOPY,
pi3HUX 3a po3MipoM i1 popmoro, SIKi 3 PO3BUTKOM MATOIOTIYHOTO MpOIecy 301bIIyBaiCh B AiaMeTpi
(mo 5-9 cm) Ta 3MMBaANHCS MiXK COOO0TO.

Iltam Er. rhusiopathiae RS/2 cepoBapianTta 2b, IHOKY/JIbOBaHUN 2 METOJAaMHM, 3yMOBJIIOBAB Y OJI-
Hi€l 3 TPHOX CBUHEH JHUILE MiABHIEHHS Temneparypu Tina Bume 40,5 °C 6e3 ypakeHb WIKipH, B TOH
gac K y 1HIINX JBOX CBUHEH, BUKOPUCTAHUX JJISI KOXKHOTO TECTY, uepe3 36-48 romuH Imiciis 3apakeH-
HS CIIOCTepiraBcs HeOE3MEYHUH PO3BUTOK XBOPOOHM, 3 PAlTOBUM IIJIBHUINCHHSAM TEMICpaTypH Tijia
Butie 40,5 °C, BiIMOBOIO Bii KOPMY, Pi3KO BUPaKEHUM MPUTHIYCHHAM Ta HASBHICTIO LIUTBHUX, Taps-
yux, OONICHUX MAIISHOK 3amajieHHs, TEMHO-YEpBOHOTO KOJIbOPY, 1HOAI 3 TEMHHM HEKPOTHYHUM
LIEHTPOM, Pi3HUX 33 PO3MIpoM i POPMOIO, SIKI B MOAAIBIIOMY 3IMBAIMCH MK co0or0. XKoaHa 13 cBH-
Hel He Maja ypakKeHb IIKIpU 32 KOHTPOJILHOTO BBEJCHHS BiJIIOBITHUM METOJIOM CTEPHIIEHOTO (hi3io-
JIOTIYHOTO PO3YHUHY.

BBaxxaemo 3a HEOOXiHE BIAMITUTH, IO 3a IHOKYJIALIT mwTamiB Er. rhusiopathiae RS/I Ta RS/2 me-
TOJAaMH BHYTPIIITHBOIIKIPHOTO BBEICHHS Ta cKapHudikarii, HaMyd 0yJI0 OTPUMAaHO TIPAKTUIHO 1ICHTHY-
HUI PO3BUTOK 3aXBOPIOBAHHS Yy JOCTIJHUX CBHHEH 3 OJHAKOBHMH KJIIHIYHMMH HPOSBAMH Ta YacOM
PO3BHTKY XBOPOOH, IO CBITYUTH PO MOKJIHUBICTb BHKOPHUCTAHHS 000X METOJIB SK €TAIOHHUX 3a
MIPOBEICHHS TECTY 3apaKCHHS CBUHEH (Tadm. 2).

[IpoTe, 3a ouiHIOBaHHs pe3YJIbTATIB 3apaKCHHSI CBMHEH MeTOIOM cKapu(ikarii, HeoOXinHO Bpa-
XOBYBAaTH MOKJIMBICTh BUHUKHEHHS 3allaieHHs! WKipH (Y BUTIIAAI HE3HAYHHUX JCPMATUTIB) BHACIIIOK
MOAPSIIMH ITiJ] YaC BUKOHAHHS CKapHudikairii.

BucHoBku. 1. PO3BUTOK THIOBUX KIIiHIYHUX O3HAK 3aXBOPIOBAHHSA CBUHEH Ha OewInxy € BizoOpa-
KEHHSIM YCHIIITHOTO 3apaKeHHS CBUHEW METOIaMH BHYTPILTHBOIIKIPHOTO BBEICHHS Ta CKapugikarii.

2. llltamu Er. rhusiopathiae cepoBapianTiB la Ta 2b OyJiM NAaTOr€HHMMH JJIs CBHHEH B J03aX
1,0x10° ta 2,0x10" KYON,1 cM’ BiAOBIAHO i MOXKYTh BUKOPUCTOBYBATHCS K KOHTPOJIBHI JUIS BCTa-
HOBJICHHS SIKOCTI BAaKIWH JKMBHX Ta 1HAKTHBOBAHHMX BiJ OCIIMXW CBUHEW 3a MMOKa3HUKAMHU €(EKTHB-
HICTEIMYHOTE€HHICTb.

3. 3anmponoHOBaHI MOJIETi 3apaKeHHs CBUHEH (BHYTPIIIHBOIIKIpHE Ta CKapudikaris) MOXyTh Oy-
TH PEKOMEH/IOBaHi SIK €TaJIOHHI 3a MPOBEIEHHsSI KOHTPOIIOBAHHS SIKOCTI BaKUWH Bil OCIIMXH CBUHEH
3a MOKa3HUKaMU e(heKTUBHICTYiIMYHOT'€HHICTD 3TiIHO 3 BUMoramu European Pharmacopoeia 0064 ta
JCTY 6079:2009.
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CrangapTu3zanms TecTa 3apa:keHusi cBuHell mrammamu Erysipelothrix rhusiopathiae

H.T'. lInnuyk, A.H. T'oaosko, K.}O. KonecHukoBa

OcBenIeHo MpenMyIecTBa M HeAOCTATKU PA3INYHEIX METONOB 3apakeHus CBUHeH Bo3OynureneM Er. rhusiopathiae n
IIPOBEJICHO MCCIIE0OBAaHUE YCTAHOBJICHHS STAJIOHHOTO METOJIa I TeCTa 3apaKeHUsl CBUHEH IPU KOHTPOJIE KauecTBa Bak-
[UH JKUBBIX U MHAKTUBHPOBAHHBIX IPOTUB POXKU CBHHEH 110 IOKa3aTeIsiM 3 PEeKTHBHOCTEHMMYHOT€HHOCTE. Y CTAaHOBJIE-
HO, uTO WTaMMbl Er. rhusiopathiae cepoBapuanToB la ¥ 2b GbIIM MATOTEHHBIMH IS CBHHEH B g03ax 1,0x10° u 2,0x107
KOEA,l cM’ COOTBETCTBEHHO M MOTYT MCIIONB30BATHCS B KAUECTBE KOHTPOIBHBIX. [IPEITOKEHHBIC MOJCIH 3aPaiKEHHs
CBUHEH (BHYTPHMKOXKHOE M CKapU(MKauusi) MOT'YT OBbITb PEKOMEHIOBAHbI NPH NMPOBEAECHUH KOHTPOJSA KayecTBa BaKLUH
[IPOTHUB POKH CBUHEH 110 1MoKasaTensiM 3¢ PeKTHBHOCTYMMMYHOTCHHOCTB coryiacHo TpeboBanuii European Pharmacopoeia
0064 u I'CTY 6079: 2009.

KnroueBble cioBa: Bo3Oynutens poxxu cBuHEH, Erysipelothrix rhusiopathiae, IMMYHOT€HHOCTb, W30JISATHI, MaTOTCH-
HOCTb, CepOBapUAHTEI, IITAMMBIL.

Standardization of the plgs with challenge test stralns of Erysipelothrlx rhusiopathiae

N. Pinchuk, A. Holovko, K. Kolesnikova

This article describes the advantages and disadvantages of different methods of challenge of pigs with the pathogen
Er. rhusiopathiae and conducted a study to establish a reference method for the test of challenge of swine in the quality con-
trol of live and inactivated vaccines against swine erysipelas on indicators of efficacyimmunogenicity.

Test infected pigs should mimic, to the extent possible, the natural route of infection. For this test, we described different
methods with different routes of administration of the causative agent (scarification, intravenous, intramuscular, unotron, oral
and conjunctiva), which creates significant difficulties in the assessment of research results for the quality control of live and
inactivated vaccines against swine erysipelas on indicators of efficiencyimmunogenicity.

Different models of challenge and pathogenicity of different strains of Er. rhusiopathiae is the cause of the different
clinical signs and different time of development of the swine disease erysipelas.

The study of this question opens the way for the development of a standard test of pigs, challenge which allows the
quality control of vaccines against swine erysipelas on indicators of efficiencyimmunogenicity according to the requirements
of the European Pharmacopoeia 0064 and DSTU 6079:2009. These relevant provisions and determined the choice of
directions of our research and methods of performance.

The purpose of this work was to establish a reference method for the test of pigs challenge with strains of
Er. rhusiopathiae serovars 1 and 2.

1. Strains for the test of challenge the pigs. Material for test of challenge were strains of the causative agent of swine er-
ysipelas isolated from pathological material of dead pigs (Er. rhusiopathiae RS/1 serovar la and Er. rhusiopathiae RS/2
serovar 2b).

2. Animals and procedure of challenge. Studies were conducted at the Kherson state enterprise — biological factory,
Kherson, Ukraine. In the experiment, we used clinically healthy pigs 12 weeks of age (3 heads on each input method: intra-
dermal methods and scarification, and serovars Er. rhusiopathiae, which was the total number of pigs in the experiment — 12),
free from antibodies to the causative agent of swine erysipelas. Experimented pigs were introduced methods and intradermal
methods and scarification with the lateral surface of the body at the border of the abdominal and chest walls of the culture
Er. rhusiopathiae RS/1 serovar la in a dose of 1.0x10° CFU per 0.1 cm® and the Er. rhusiopathiae RS/2 serovar 2b is 2.0x107
CFUA.1 ecm®, with contro] introduction appropriate method of 0.1 cm® of sterile saline on the opposite side of the animal.

Results of the conducted researches it is established that in all the experimental pigs challenge with strains of Er. rhusi-
opathiae: RS/1 serovar la and Er. rhusiopathiae RS/2 serovar 2b intradermal methods of challenge and scarification were
observed typical signs of the disease swine erysipelas.

The strains of Er. rhusiopathiae serovars la and 2b were pathogenic to pigs in doses of 1.0x10° CFU /0.1 cm® and
2.0x10” CFUA.1 cm’, respectively, and can be used as a control.
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It should be noted that, with inoculation of strains of the Er. rhusiopathiae RS/1 & RS/2 methods, intradermal challenge
and scarification, we obtained almost identical development of the disease in the research of pigs with similar clinical mani-
festations and time of development of the disease, indicating the possibility of using both methods as a reference when con-
ducting the test of pigs challenge.

However, in the evaluation of infected pigs by scarification, it is necessary to consider the possibility of inflammation of
the skin (in the form of minor dermatitis) as a result of scratches during the scarification.

The development of typical clinical signs of the swine disease erysipelas is a reflection of a successful infection of pigs
intradermal methods of challenge and scarification.

The proposed model of challenge of pigs (intradermal methods and scarification) can be recommended for quality con-
trol of vaccines against swine erysipelas on indicators of efficacyimmunogenicity according to the requirements of the Euro-
pean Pharmacopoeia 0064 and DSTU 6079:2009.

Keywords: patogen of swine erysipelas, Erysipelothrix rhusiopathiae, immunogenicity, isolates, pathogenicity, serovars,
strains.
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BU3HAYEHHA CEPOIIO3UTUBHOCTI 3A IMYHI3AIIII
BEJIMKOI POI'ATOI XYJOBU PI3HUMU TO3AMU BAKIIUHU

Hageneni pe3ynbTaTé HOCIIIKEHb OO0 BU3HAYCHHS ONTUMAIBHOI IMyHI3yI0UOl JO3M BAaKIMHN AHTpaBakK, BUTOTOBJICHOI i3
wrramy Bacillus anthracis UA-07. I1ig yac npoBeaeHHs TOCHI/DKSHHS Y TBAPHH BCIX BIKOBHX IPYII MiCIIs BBEJICHHS BAKLIMHH BUTO-
TOBJEHOI 13 mrramy Bacillus anthracis UA—07 He BUSBILSIIN NPUTHIYCHHS, ITiIBUILCHHS TEMIIEPATypH TiJIa, IOYEPBOHIHHS CIIM30BHX
000JIOHOK, aHA(LTAKTHYHOTO MIOKY, MICIIEBUX Peakiiil. Y rpyri TBapHH i3 6 MICAIIB 1 CTapIINX TUTPHU CIENU(IYHIX aHTUTLT Oyn
HaiiBummu yepes 14, 21 ta 180 xi6 micis BakiHallil, MOPiBHSHO 3 TBAPUHAMH {HIIIMX BIKOBUX TPYIL.

3a aHanizoM pe3yNbTaTiB iIMyHOJOTIYHUX IOCHIIKEHb JOBEICHO, 110 a03a 7,82—10,42 MIiH. CHOp eKCHEepUMEHTAIbHOI
BakuuHH i3 wramy Bacillus anthracis UA—07 (cepist Nel) Bix cubipku TBapuH BHsBHIACS MEHII eheKTHBHOIO, a 103a 20,85—
24,76 muH criop — He paiioHanpHoro. Haiibinbur ontumansHa Ta eeKTHBHA 1032 3aCTOCYBAaHHS BAaKUMHU i3 wtamy Bacillus
anthracis UA-07 nns Benukoi poraroi XynoOu (BikoM i3 3 Mmic. i crapiue) 3a OTpUMaHUMH pe3yJibTaTaMu cTaHoBmia 11,73—
19,55 (16,0+4) mas/cm’ criop.

Kawuosi ciaoBa: cubipka, npodinaktuka, BaKIWHA, 1032, iIMyHi3alis, Bacillus anthracis, AHTpaBaK, TBapUHH, IITaM,
BeJIMKa porara Xynooa.

[ocTranoBka npodaemu. Cepe HalOLTBIT HEOS3MEYHUX 300HO3HUX 30YTHUKIB BUAUISIOTH 30y1-
HUK cuOipku. OIHUM 13 OCHOBHHX 3aXOJiB 3aXUCTY 1 MPO(IIaKTUKU Biff CHOIPKHM TBApPHUH € BaKIIMHA-
mist. Crmaaxu mbOTo 3aXBOPIOBAHHS CEPE TBAPHWH 1 JIFOMICH € mMpobiIeMoro it 6aratboxX kpain [1-6].
Lle mpu3BOIUTH 10 BTPATH TOTOJIB’ Sl TBAPUH Ta 3HAYHUX EKOHOMIUYHUX 30UTKIB BHACIIIOK BHHUKHCH-
HS 3aXBOPIOBAHHSA [7].

Ha tepuTopii Ykpaiuu cubipka TBapyuH BUHHMKAE criopaguyHo [8—9]. 3a pe3yapTaTaMu cucTeMaTh3ail
1 aHami3y JaHWX MOA0 BUITAJKIB Ta CHANaXiB CHOIPKH CIOCTEPIraeThCsl CTAOUThHA MHAMIKA 3HVDKEHHS,
ane icHye HeOe3neka y BuHUKHeHHI criayiaxiB [10]. Lle moB’s3aHo i3 (i3i0i0TriYHUMH BIaCTHBOCTSMU 30Y-
JTHHKA, HASTBHICTIO XYJ00OMOTHIIFHHKIB, O10TEPMIYHHX SIM, CITPHATIIMBAX TBAPUH TOIIIO.

OcTaHHIl BUNAIOK 3aXBOPIOBaHHS OYJI0 3apeecTpOBAHO, BIATOBIAHO IO MOBiOMIICHHS [ 0J0BHO-
ro ynpasiiHas [lepxkmpoacnoxuBciykou B CyMmchbkiii oomacti 29.06.2017 poky Ne01-12/2826 Ha
Oepesi piuku Ilcen B ¢. Muponiuis KpacHomimsCpKoro paioHy (3a aBa KUIOMETpH Bill KOpaoHY 3 Po-
cificekoro denepalii€ro), y TPyIiB ABOX OBElb. TepUTOPiaIbHUMK OpraHaMu OYyJI0 BCTAHOBJICHO Bif-
CYTHICTh NPOBEJCHHS BaKIMHALI1 TBapHH Bifl CUOiIpKH, AKi BUMAcaMCA B3IOBXK pycia Ii€l piuku Ha
cyMikHi# TepuTopii [11].

AHaJi3 oCTaHHIX JOCJiIKeHb Ta myoaikanii. MexanisM (GopMyBaHHS HECIPUHHATIMBOCTI IMi[T
Ji€r0 mpOoTUCUOIPKOBUX BaKIMH — MPOLIEC CTBOPEHHSI aHTUTOKCHUYHOTO iMyHiTeTy [12]. I3 Micus BBe-
JICHHSI BAKITUHA CUOIPKOBUH IPOTCKTUBHUIA aHTUTEH, 1110 MICTHTHCS y BaKIIMHHOMY IITaMi, MOTPAILISE
B OpraHi3M TBapHHH 1 3yMOBJIIO€ MOApa3HEHH JTIM(OITHUX 1 PETUKYJISPHUX €JIEMEHTIB JTiM(paTHIHUX
BY3JIiB 1 cene3inku. Uepes mo0y BiAOyBa€eThCS TiMepIuiasis 3apoaKOBUX IIEHTPIB BTOPHHHHUX BY3JIHKIB,

¢ Py6nenxo 1.O., 2017.

166



Haykosuit BicHuk BerepuHapHoi Meantinaw, 1’2017

HaOyXaHHS €HIOTENiI0, Tpoideparis peTukysapaux KaiTuH [13]. IcHyIOTh maHi, sSKi CBiAYaTh PO
akTHBHE (POPMYBaHHA IMYHITETY uepe3 3 100w, aje mporec iMyHOreHe3y MpH LbOMY MOXKE TPOJOB-
JKyBaTHCS 10 5 micsris [11, 12].

VY mporeci iMyHOIIPO(ITaKTUKY MOXKJIMBE BUHUKHECHHS ITIIBUIICHHS a00 3HMKECHHS IMyHOPEaKTH-
BHOCTI OpraHi3Mmy, aJiepriuti peakiii, nopymeHHs Metadomi3mMy, aHadiTaKTUIHAHN 10K, HecenudiuHi
yCKJIaAHEHHs (TOKCHYHi, MeTaboicTiyHi) Ta iH. [13]. IMyHHa BigNOBigL Ha BBEACHHS BakKLMHU 3ajie-
JKUTh B HU3KK (hakTOpiB (BiKy Ta (hi310J0TIYHOTO CTaHy TBApPHH, BUAY BaKIIMHH, JO3H Ta iH.) [14].

301UIBIICHAS JJO3W MOYKE CIIPUIMHUTH TATEMYBaHHS JISHKOTIOE3y, (harorurapHoi aKTHBHOCTI JIEHKOIIH-
TiB, BITHOCHOI KUTbKOCTI T- 1 B-miMdonuTiB, 1110 He cripusie HAKOMMYICHHIO 3aralbHOTO OllTKa Ta IMyHOTJIO-
OyIiHIB y KpoBi Tommo. Hu3bka iMyHHA BiAITOBIIE Y MOJIOAMX TBAPHH YaCTO ITOB’s13aHa 13 HEIOPO3BUHECHOIO
IMYHHOIO CHCTEMOIO OpPTaHi3My 91 HETIPaBWIHHO BU3HAYECHOIO 7103010 mpemapary [12—13].

BusHaueHHs onTUManbHOT IMYHI3YI04O1 03U BakIMHU AHTpaBaK, BUTOTOBICHOI i3 mramy Bacil-
lus anthracis UA—07, € HeBil’eMHOIO CKJIaJOBOIO BIIPOBA/XKCHHS HOBOI BAaKIMHU JAJISI TPOQIIAKTHKI
CUOIpKM TBapHH Ha TepuTopil YKpainu. lle crpusATHMe 3amo0IiraHHIO MMOAAJIBIIOMY MOIIUPEHHIO 3a-
XBOPIOBaHHS, a IIEIUICH] TBapUHU 3a0e3meuaTh 3aXHCT Bil iH(eKuii HacereHHs YKpaiHu.

Merta gocJaifzkeHHs1 moysirana y BcTaHOBJIeHH] uii BPX ontuManbHOl iMyHI3yr0uo0i 1034 BaKLu-
HU AHTpaBak BUTOTOBJICHO] i3 mtamy Bacillus anthracis UA—07 Bix cubipKul TBapyH.

MarepiaJj i MeTogUKA T0CTINKeHb. /(7151 BU3HAYCHHS ONITUMAJILHOT IMYHI3YI0UO01 T03H CTBOPEHOT
JKUBOI CITOPOBOI BakIWHU i3 mtamy Bacillus anthracis UA—07 Bix cuOipku TBapHH OYJIO TPOBEACHO
TOCITIKEHHS Ha BEJIMKiN poraTiii xymooi. s mporo 6yimo copMoBaHO YOTHPH BIKOBi Tpymnu: 3 2 10
3 wmic., 3 3 o 6 mic., 3 6 7o 12 mic., 3 12 10 24 MicsmiB. Y KOXHIN TpyIi TBApUH PO3IAUTHIN HA & ITijI-
TPyI, Y KOXHIN miArpym Oyia IociifgHa Ta KOHTPOJIbHA IPYIU TBapuH. JlOCHiJHUM TBapuHAM BBOJAU-
JIM BaKUMHY y 103aX 3TiAHO 3 JaHUMH TaOnuii 1, a KOHTPOJIBHUM — TaKy K KUIBKICTb (i310J0T4HOrO
PO3YMHY HATPIIO XJIOPHUIY.

Tabmuns 1 — I'pynu Ta 1034 BUKOPUCTAHI 32 10CTiTKeHHS

Bikosa rpyma tBapuH, n=224:

. Tlosa KinbkicTs nociiaai n=1 28 : KOHTPOJIbHI nf96:

ITigrpyna TBapuH, crop 1) 32 no 3 mic; 1) 32 1o 3 wmic;
BaKIMHH, S . .

n N y 00’emi, 2)33 106 mic; 2)33 106 Mic;

MJIH 3)3 6 o 12 wmic; 3) 36 mo 12 mic;

4)3 12 no 24 wmic. 4)3 12 no 24 wmic.
Tepa, n=28 0,6 7,818 n=16 (4;4;4;4)* n=12 (3;3;3,3)*
Jlpyra, n=28 0,8 10,424 n=16 (4;4;4;4)* n=12 (3;3;3,3)*
Tpers, n=28 0,9 11,727 n=16 (4;4;4;4)* n=12 (3;3;3,3)*
Yereepra, n=28 1,2 15,636 n=16 (4;4;4;4)* n=12 (3;3;3,3)*
II’siTa, n=28 1,5 19,545 n=16 (4;4;4;4)* n=12 (3;3;3,3)*
Ilocra, n=28 1,6 20,848 n=16 (4;4;4;4)* n=12 (3;3;3,3)*
Croma, n=28 1,8 23,454 n=16 (4;4;4;4)* n=12 (3;3;3,3)*
BocbMma, n=28 2,0 24,757 n=16 (4;4;4;4)* n=12 (3;3;3,3)*

Mpumirtka: n=16 (4;4;4;4)* — kinekicTh TBapHH 10 BakiuHaiii, 14, 28 Ta 180 xi6 micis BakuuHAawii.

3acTOCOBYBAIIM BaKIMHY JKHBY CIIOPOBY, sika Mictriaa y 1,0 em® 13,03 MuH xuBuX criop. BusHa-
YeHHS KiTbKOCTi criop B 1 cM’ MpOBOAMIM HUISIXOM po3BejeHs Bakuuan (107 i 10°°) 3 macTymHuM mo-
ciBoM Ha cepepoBuiie MIIA y OakTepionoriuHux vamkax, iHKyOyBaiau 24 rOOWHU 3a TeMIEpaTypu
37 °C. I3 posBenenns 10~ Bupocio Ha mepimiit gammi 34 KYO, apyriit — 35, tperiii — 13 KYO; i3 pos-
Begennst 10°° Bupocio Ha mepmriii wanmii 2 KYO, apyriit — 1, Tpertiit — 1 KYO. Takum 9uHOM, Kilb-
Kicth criop B 1 eM® cranoBmna 13,03 mian (34+35+13+2+1+1)/6/1,1=13,0303).

[Tepen nocmimxerasM Ta gepe3 14, 28 1 180 ni0 micis BakIWHALI Y T UTOCTITHAX TBAPUH BiIOH-
panu mpoOM KpOBI I BHU3HAYCHHS CHenU(IUHUX aHTHTLI. PiBeHb aHTUTUI BHU3HAYalld METOIOM
PHI'A (BukopucTOBYBanM «J{MarHoCTUKYM 3pUTPOLUTAPHBIN CHOMPESI3BEHHBI aHTUTEHHBIA CYXOi»
(Kazaxckuit Hayunsiii LleHTp kapaHTHHHBIX M 300HO3HBIX MHGekmuid uM. M. AlikumOaeBa, Kazax-
CTaH), BIAMOBIMIHO MO IHCTPYKINi i3 3acTtocyBaHHsA. OIIHKY Pe3yJbTATiB MPOBOJUIN 332 METOIHKOIO
JIspeki (1980) [15] umsxoMm BU3HAUCHHS cepeHbOro reomerpuaHoro (G) ta log,.

OcHoBHi pe3yjbTaTu gociaimxkenHs. [1ix gyac mpoBeeHHS HOCTIIKECHHS Y TBAPHH BCiX BIKOBHX
TPy IicIIs BBEACHHS BAaKITMHU BUTOTOBJIEHO] 13 mtamy Bacillus anthracis UA—07 He BUABIISIN TIPUT-
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HIYCHHS, MiJABMIICHHS TEMIIEpaTypH Tijia, IOYEPBOHIHHSA CIM30BUX 000JOHOK, aHA(IIaKTHUYHOTO III0-
Ky, MICIICBHX peaKiiil. BakiMHaIlis TeIAT eKCIepUMEHTAIBHOIO CEpi€lo BaKIMHU BiJl CHOIPKH NpUBeIa
JI0 IHAYKII{ aHTHUTL 00 30YIHHUKA, 3aJIEKHO BiJl JO3H BAKIIMHU Ta BiKY TBapHH.

OTpumMani pe3yiabTaTH CBiIYaTh, MO0 YV BCIX JOCTIIHUX TBAapHH, IMCIS BBEJACHHS PO3POOICHOTO
IMYHOJIOT1YHOT'O TpernapaTy CIoCTepirajlyi BUPaKEHY iHAYKLII0 CHOIPKOBUX aHTHUTLN, HE3aJEKHO Bif
BBEJICHOT /103 BAaKLUHH.

[Tix yac BakIuHAI] TBapUH BCiMa BapiaHTaMHU 103 IMYHOJIOTIYHOTO Tpenapary BiaMidaau 3a-
rajbHy TCHACHIII}0, a caMe: TUTPH aHTUTLI 301nbinyBanucs Ha 14 moOy micias Bakuuuamii (y ge-
AKUX TBapuH i Ha 28 no0y), mpote Ha 180-Ty 100y TUTPHU 3HMKYBAJIKCA MPH 3aCTOCYBAaHHI 03U
7,82—10,42 mun/em’ criop (p<0,05 — y mepuiii, p<0,001 — y apyriii Ta Tperii rpymnax).

Jlo BBeIleHHS BaKIWHU Y TIEPIIii TPyl TBapUH (BaKIIMHOBAHUX Y Billl 3 2 10 3 MICSIIIB) MOKAa3HU-
KW TUTPIB aHTHUTLI y CUPOBATLi KpoBi Oymnu B mexkax 23,78-28,28 G (puc. 1).
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Puc. 1. Iloka3HMKH TUTPIiB aHTHUTIJ1 Y CUPOBATLI KPOBI BeJIMKOI poraroi xyao0u
3 2- 1o 3 mic. Biky, G.

Ha 14 106y micist BakimHawii TBapuH 103010 7,82—10,42 MIIH/CM® CIIOp THTPH aHTUTLT 3POCITH 10
47,57 G (log, 5,57+0,25), Toai K y KOHTPOJIBbHIN IPyIi MOKa3HUKH OyJIH y 2 pa3y HUXKYI 1 CTAHOBHJIN
25,2-20,0 G (log, 4,65-4,32).

3a BBemenns 11,73—19,55 mMitH criop MOKa3HUKY TUTPIB aHTUTLI Y CHPOBATIN KPOBi CTaHOBHIH 80—
67,27 G (log, 6,32-6,07+0,25), anme Oyau BipOTiIHO BUIITMMH BiJl MOKA3HHUKIB 10 BakmuHarii (p<0,05 —
3a BBeneHHsa 15,64 119,55 MITH/CM® crop Ta p<0,001 — 3a BBeaenns 11,73 MH/eM® CIiop).

UYepes 28 ni0 micnsa BakUMHALIL TUTPU aHTHTLI Y Tpynax TBapHH, 3a BBeneHHs 7,82; 10,42; 15,64;
19,55; 20,85; 23,45 i 24,76 mum/cm’ CITOp, TIPOJOBKYBIM HEBIPOTITHO 3pOCTATH 332 BUKIIOUCHHSIM
BBE/ICHHs 1031 — 11,73 Mutn/cm’ criop. Y KOHTPOIBHUX TBAPUH MOKA3HUKM THTPIB AHTHUTLI y CHPOBAT-
i kposi Oynu B Mexax 10,0-12,60 G (log, 3,32-3,65+0,33). OkpiM TOT0, MOKa3HUKH TUTPIiB aHTUTLI
Yy CHPOBATIII KPOBi TEIAT HAWBUIITUMH OYyJTH "yepe3 28 mib micis BBeISHHS BaKIIUHU y 1031 15,64—20,85
MITH/CM® crop. [loka3sHMKM TUTPIB aHTUTLI OyJad OJHAKOBMMHM 3a BBemeHHs 11,73, 23,45 ta 24,76
MITH/CM® CTIOP.

Uepe3 180 mi6 moOKa3HWKW THTPIB 3HU3WIKNCS Y BCIX TOCHITHUX TBAapWH, ajie OyiIM HaWBHITAMU
(G=40,0) 3a BBemenms 11,73-20,85 mn/cM® criop. Y pasi Bukopuctanas 7,82—10,42 mun/cm’ mokas-
HUKY Oynu xod 1 HavtHmwkunmu (G=14,14 i 20,0, a log,=4,07+0,48 i 4,32+0,41) cepex mocmigHUX TBa-
pUH, aJie BUIMMH IMOPIBHIHO 3 MOKa3HUKAMH KOHTPOJIBHOI TPYIH, OCKITBKH y HUX y CHPOBATIII KPOBI
BIJICYTHI aHTHUTLIA.

VY npyriii Tpyni TBapuH, BaKUMHOBaHUX Y Billl 3 3 10 6 Mic. (pHc. 2), peecTpyBanu BiporigHe
(p<0,001) migBuIeHHs TUTPIB HA 14 Ta 28 10Oy Mmicis BaKIIMHAIII].
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Puc.2. loka3uuku TutpiB anTuTil BPX BakumHoBanux i3 3- 1o 6-micsauHoro Biky, G.

3a BBeneHHs TBapuHaM 7,82—10,42 mmn/cM’ criop Ha 14 106y Tutpu Biporigso (p<0,001) mixsu-
e (3 log, 3,57, G=11,89 no log, 6,32, G=80), MOpPiBHIHO 3 BUXIAHUMHU JaHUMH Ta MOKa3HUKAMHU
TBapHWH KOHTPOJIBHOI rpymi. 3acTocyBanus 11,73—-19,55 mutH ciop TBapuHaM I1i€i BIKOBOT TPyIIH TIPH-
3BEJI0 IO CHHTE3y aHTHUTLI y Mexax log, 7,82-8,32, G 240,0-320,0. HaliBumuMu BUSBUIHCS TTOKA3-
HYKH THTPIB AHTHTLN 33 BBEICHHS BAKLMHH y 1031 15,64 Mun/cM’ criop. BHKOpHCTAaHHS GiTbIION Kilb-
xocti crop (20,85-23,45 MaH/cM’) y BakIMHI He MPU3BENO [0 MiJBHIICHHS TOKA3HUKIB TUTPIB aHTH-
TN 1 3ajMmanoch Ha piBHi log, 7,82 (G 240,0). Cuix 3BepHYTH yBary, 1o OuIbIla KiJbKICTh CIIOP
(24,76 Mne/cM’) y 1031 BaKIMHM He NMPHU3BENA 10 HIKYMX TOKA3HUKIB THTPIB AHTHTLT y CHPOBATI
kpoei (log, 7,82, G 240,0).

Uepes 28 1i6 micist BakuuHarii 7,82 ta 10,42 MitH/CM’ CIIOp y CHPOBATI TBAPHH BHSBISIIA aHTH-
Tijga Ha ogHOMY piBHi: log, 7,32, G 160,0. IIpote ue Oyno BiporizHo BummM (p<0,001) mokazHUKIB
TUTPIB aHTHUTL OTPUMaHUX depe3 14 mi0 micist BakiuHaiii. 3a BBeIEHHS 703 CIop y KiibkocTi 11,73;
15,64; 19,55 Ta 20,85 mun/cM’ — log, cranosus 8,32 a G — 320,0, mo Takox Biporizzo (p<0,001) Bu-
11 BUXITHUX JaHHX.

3 yacom, depe3 6 Mic. TiCIs BaKIMHAIT, [TOKAa3HUKH TUTPIB 3HU3HWIIUCS, aJie 3aJIUIIMINCS Biporia-
HO BHCOKHMHE (p<0,001) y TBapuH, sikum BBommMmH 11,73-24,76 MiH/cM® CIIOp, TIOPIBHSIHO 3 MOKA3HH-
KaMH TBAPHH BaKIMHOBaHUX 7,82—10,42 mun/cm’ criop.

Orxe, BBeJIeHHs TBapuHAM 7,82 Ta 10,42 MIIH/CM® CHIOp IIPUBOIUTH 0 CHHTE3y CrelU(piuHUX aH-
THTLI, aJie HIKYIAA HDK BBeneHHs Oinbmroi (11,73-24,76 MJIH/CM3) KUTBKOCTI criop. Beegenns 15,64;
19,55 Tta 20,85 MiH/CM® CIIOp TIPH3BOAMTH A0 CUHTE3y HAWBHIIMX TOKA3HUKIB THTPIB AHTHTIN Yy CHPO-
BaTIl KpPOBi TBapHH, BakIMHOBaHUX 3 2- 10 3-MiCAYHOro BiKy. BBemeHHs OiTBIIOI KiJIBKOCTI
(24,76 mnn/cM’) CHOp NMPHBOAMTH 10 CHHTE3y AHTHUTIN, ale HWKYi, HDK y TBAPHH, SIKMM BBOJMIH
11,73; 15,64 ta 19,55 mun/cm® criop. Cii BIAMITHTH, 110 3aCTOCYBaHHs 24,76 MITH/CM® CITOp ISl BaK-
OUHALii TBapuUH i3 3- OO 6-MICSIYHOTO BiKy IpPHBENO A0 CHHTE3y THTPIB aHTHUTII, aje dYepe3
180 ni6 mokaznuku O6ynu yasidi Hk4i (G=160,0), HiXk 3acToCyBaHHS MEHIIOI KiNbKOCTi crop (15,64—
19,55 M cnop, G=320,0).

VY rpymi TBapuH BaKIMHOBAHUX 13 6 10 12 Mic. Ta 3 12 10 24 Mic. TUTpH crerudiIHIX aHTUTLI Oy-
71 HaBuIuME yepe3 14, 28 ta 180 i6 micng BakuuHaii (puc. 3—4), MOPiBHIHO 3 TBApUHAMH 1HIINX
BIKOBHUX TPYII.

Ha 14 mo0y moka3HUKH TUTPIB crieM(PiTHNX aHTHTLIT TBAPUH BAaKIIMHOBAHMX 3 6- M0 12- Ta 3 12-
110 24-MicsuHOTO Biky B 1031 7,82—10,42 Mun/cm’ criop 3a6e3neuniy GopMyBaHHs iMyHHOT BifmOBimi
Ha oxgHomy piBHi (log, 7,32-7,82, G 160,0-226,27). Ilpote, uepe3 28 ni6 micns BBeacHHS 7,82 Ta
10,42 mMuH/cM® criop B OpraHi3Mi TBApHH BiAMidaTH He3HAYHE MiJBUIICHHS MOKA3HUKIB 000X BIKOBHX
rpyn (log, 7,57 1 8,07, BiamoBimHO). Y TBapHH BaKIIMHOBAHMX 3 1- 10 12-MicSIMHOTO BiKY HEBipOTiIHE
3pOCTaHHS THTPIB BigMiuamu 3a BBeneHHs 23,45 i 24,76 man/cM’ criop.
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Puc. 4. Ilokazuuku TuTpiB anTUTiN BPX BakuunoBaHux i3 12- 1o 24-micsiynoro Biky, G.

UYepes 180 mi0 HaWBUIIMMH MOKa3HUKH BUSBUIM Y TBAPHH BaKIIMHOBAaHUX 3 12 70 24 MiCSIIiB Iic-
JIs BBEICHHS JKMBOI CIIOPOBOi BakimHU B 1031 11,73, 15,64, 19,55 Ta 20,85 MtH/eM’ crop (log, 8,32,
G 320).

TakuMm YHHOM, 3aCTOCOBaHI MT0O3W BAKIIMHU BHTOTOBIJICHOI i3 miTamy Bacillus anthracis UA—07
MPUBOJIATH IO CUHTE3Y CHCIM(IYHAX aHTUTL. Y 3B’S3KY 3 IIMM, 3 METOIO PaIliOHAIBHOTO BUKOPHUC-
TAHHS TIpenapary, TOLUTbHAM Oyie 3aCTOCYBAHHS U mieruTeHHs tBapus 11,73-19,55 mar/cm’ criop.
Toni sk peKOMEHIOBaHI Ui 3aCTOCYBaHHS JKMBI BaKIMHHU BiJl cuOipku TBapuH i3 mramy «Cb» Ta
«K=79Z» — 1o 20-25 mun/cm’ criop. OIHOYACHO 1I€ € MiATBEP/HKCHHSM BHIOi IMyHOTCHHOCTI HITAMY
Bacillus anthracis UA-07.

3a aHai30M Pe3yNbTaTiB IMYHOJOTIYHUX IOCIIPKeHb JOBEJEHO, Mo jo03a 16,0+4 (11,73-19,55)
MITH/CM® CITOp ISl IICTUICHHS BEIMKOI poratoi XyZo6u y Bimi Bix 2 1o 3 micsuiB 3a6esmneuaye hopmy-
BaHHSI HAIPYKEHOTO IMYHITETY, IO MiATBEPHKYETHCS MTOKA3HUKAMU TUTPIB aHTUTLI Ha 14, 28 100y Ta
gepe3 6 Mic. Micisl 3aCTOCYBaHHs BaKLIMHH.
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3a pe3ysibTaTaMy MPOBEJICHUX JTOCIIKEHb BCTAHOBJICHO: ONTHUMAJIbHA 71032 BAaKI[MHAIIT JJIS BEJU-
KOI pOraToi Xy06H BikoM i3 3 MicALiB i cTapumx ctanoBuTh 16,0£4 (11,73-19,55) mun/cm’ criop.

Bucnosku. 1. JJo3a 7,82-10,42 mun/cM’ crop eKCepHMEHTAIbHOI BAaKUMHM i3 mramy Bacillus
anthracis UA-07 Big cubipku TBapWH BHIBHJIACS MEHII CEpoOIUIeBaJicHTHOIO, a mo3a 20,85—
24,76 /M’ CIIOp — HE paIliOHATBHOIO.

2. HaiiGineimn ontumainbsHa Ta e)eKTHBHA 71033 3aCTOCYBAaHHS BaKIUHY 13 mtamy Bacillus anthracis
UA-07 115t BenKoi poratoi Xyqo0H 3a OTpUMaHIMH PEe3yIbTaTaM: CTAHOBHTH 16,0+4 Miun/cm’ criop.
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Omnpenesnenne cepoNnO3UTUBHOCTH NPH MMMYHHU3AIMH KPYIHOT0 POraToro cKOTa pa3jIMYHbLIMH 103aMH BAKIHHBI

H.A. Pybnenko

IMpuBeneHs! pe3yabTaThl HCCIEIOBAHUN MO ONPEENIECHHIO ONTHMAIBHON NMMYHH3HPYIONIEH H03bI BAaKIMHEI AHTPaBaK,
M3rOTOBIEHHON W3 mTamma Bacillus anthracis UA—07. Bo BpeMst mpoBeeHNS NCCIIEOBAHUS Y KUBOTHBIX BCEX BO3PACTOB
TI0CJIC BBEACHMS BAKIIMHBI U3TOTOBIEHHON U3 mramMma Bacillus anthracis UA—07 He BBIABISIIN yTHETEHHE, OBBIICHUAE TEM-
nepartypsl Tesa, IMOKpacHEHHE CIIM3UCTHIX 000JI09eK, aHa(hMIIAKTHIECKOTO 0K, MECTHBIX peakuuii. B rpymme »UBOTHBIX ¢
6 MecsIeB U cTaplie THUTPbI creuduuecknx aHTUTeN ObUIH BhicOKUMH depe3 14, 21 u 180 cyrok mociie BakLHHALKH I10
CPaBHEHHUIO C SKHBOTHBIMH JIPYTHX BO3PACTHBIX IPYIIL

[lo ananu3y pe3ynpTaToB MMMYHOJOTHYECKUX UCCIICIOBAHUH T0Ka3aHO, 4To no3a 7,82—10,42 MiH cnop 3KcnepruMeHTa-
nbHOH BakuuHbl U3 wramma Bacillus anthracis UA—07 (cepust Nel) mpoTHB cuOHMPCKOM A3BBI )KUBOTHBIX OKa3ajach MEHee
s¢dexTuBHOMH, a no3a 20,85-24,76 miuH. criop — He panuoHansHOH. Hanbonee ontumaneHas u 3¢exTuBHAs 103a MIpUMEHe-
HUS BaKIMHBI U3 mrtamma Bacillus anthracis UA—07 it KpyITHOTO poraToro cKoTa (B BO3pacTe OT 3 MeC. M CTaple) 110 Io-
JIy4EeHHBIM pe3yibTaTaM cocTaBuia 11,73-19,55 (16,0+4) M cm’ crop.

KiwueBsle cioBa: cubupckas s3Ba, NpoQUIaKTHKa, BaKIMHA, 1033, IMMyHH3anus, Bacillus anthracis, AHTpaBak, xu-
BOTHBIE, IUTAMM, KPYIHBIN POTraThlii CKOT.

Determination of seropozitiviti at the immunization of livestock by various doses of vaccine

I. Rublenko

During the study in animals of all age groups, after administration of the vaccine, Bacillus anthracis UA-07 strains did
not show oppression, body temperature, redness of the mucous membranes, anaphylactic shock, local reactions. Vaccination
of calves with an experimental series of an anthrax vaccine caused the induction of antibodies against the pathogen of the
anterum, depending on the dose of the vaccine and the age of the animals.

The obtained results indicate that in all experimental animals, after the introduction of the developed immunological
drug, a pronounced induction of anesthetic antibodies was observed, regardless of the administered dose of the vaccine.

At vaccination of animals, all variants of doses of an immunological preparation marked the general tendency, namely:
antibody titers increased at 14 days after vaccination (in some animals on 28 days), however, by the 180th day titres were
reduced at a dose of 7.82-10, 42 million/cm?® spores (p <0.05 — in the first, p <0.001 in the second and third groups).

Before the introduction of the vaccine in the first group of animals (vaccinated at the age of 2 to 3 months), the ti-
tres of antibodies in the serum were within the range of 23.78-28.28 G. During the study in animals of all age groups,
after administration of the vaccine, Bacillus anthracis UA-07 strains did not show oppression, body temperature, red-
ness of the mucous membranes, anaphylactic shock, local reactions. Vaccination of calves with an experimental series
of an anthrax vaccine caused the induction of antibodies against the pathogen of the anterum, depending on the dose of
the vaccine and the age of the animals.

The obtained results indicate that in all experimental animals, after the introduction of the developed immunological
drug, a pronounced induction of anesthetic antibodies was observed, regardless of the administered dose of the vaccine.
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At vaccination of animals, all variants of doses of an immunological preparation marked the general tendency, namely:
antibody titers increased at 14 days after vaccination (in some animals and at 28 days), however, by the 180th day titres were
reduced at a dose of 7.82-10, 42 million/cm’ spores (p <0.05 — in the first, p <0.001 in the second and third groups).

Before the introduction of the vaccine in the first group of animals (vaccinated at the age of 2 to 3 months), the titres of
antibodies in the serum were within the range of 23.78-28.28 G.

At 14 days after vaccination of animals at a dose of 7.82 — 10.42 million/cm® antibody spores increased to 47.57 G (log 1.33 +
0.03 and 1.67 + 0.1), whereas in the control group figures were 2 times lower and amounted to 25.2-20.0 G (log 1.4 — 1.3).

For the introduction of 11.73-19.55 million spores, the titres of antibodies in serum were within the range 80-67.27 G
(log 1.9-1.83 £ 0.07), but were significantly higher than the rates before vaccination (P <0,05 — with the introduction of 15,64
and 19,55 million / cm3 of spore and p <0,001 — with the introduction of 11,73 million / cm® spores).

28 days after vaccination, antibody titers in animal groups continued to increase unbelievably at 7.82, 10.42, 15.64,
19.55,20.85, 23.45 and 24.76 million/cm’ spores after vaccination. With the exception of dose administration — 11.73 million
/ cm3 spores. In control animals, the titres of antibodies in serum were within the range of 10.0 — 14.14 G (log 1-1.15 £ 0.15).
In addition, the titers of antibodies in the serum of calves were highest at 28 days after the vaccine injection at a dose of
15.64-20.85 million / cm3 spores. Indicators of antibody titers were the same at 11.73, 23.45 and 24.76 million/cm® spores.

After 180 days, the titre values decreased in all experimental animals, but were highest (G = 40.0) when administered to
animals at 11.73-20.85 million / cm® spores. At the use of 7.82-10.42 million / cm3, the indices were at least the worst
(G =14.14 and 20.0, and log = 1.22 and 1.30) among the experimental animals, but higher, compared to The control group,
since they did not have antibodies in the blood serum.

In the second group of animals vaccinated at the age from 3 to 6 months, a significant (p <0.001) increase in titres was
recorded at 14 and 28 days after vaccination. At 14 days after vaccination of animals at a dose of 7.82 — 10.42 million/cm’
antibody spores increased to 47.57 G (log 1.33 £0.03 and 1.67 + 0.1), whereas in the control group figures were 2 times low-
er and amounted to 25.2-20.0 G (log 1.4 — 1.3).

For the introduction of 11.73-19.55 million spores, the titres of antibodies in serum were within the range 80-67.27 G
(log 1.9-1.83 + 0.07), but were significantly higher than the rates before vaccination (P <0,05 — with the introduction of 15,64
and 19,55 million/cm® of spore and p <0,001 — with the introduction of 11,73 million/cm’ spores).

28 days after vaccination, antibody titers in animal groups continued to increase unbelievably at 7.82, 10.42, 15.64,
19.55, 20.85, 23.45 and 24.76 million/cm® spores after vaccination. With the exception of dose administration — 11.73
million/cm?® spores. In control animals, the titres of antibodies in serum were within the range of 10.0 — 14.14 G (log 1-1.15 +
0.15). In addition, the titers of antibodies in the serum of calves were highest at 28 days after the vaccine injection at a dose
of 15.64-20.85 million/cm® spores. Indicators of antibody titers were the same at 11.73, 23.45 and 24.76 million/cm’ spores.

After 180 days, the titre values decreased in all experimental animals, but were highest (G = 40.0) when administered to
animals at 11.73-20.85 million / cm® spores. At the use of 7.82-10.42 million/cm’, the indices were at least the worst
(G = 14.14 and 20.0, and log = 1.22 and 1.30) among the experimental animals, but higher, compared to the control group,
since they did not have antibodies in the blood serum. In the second group of animals vaccinated at the age from 3 to
6 months, a significant (p <0.001) increase in titres was recorded at 14 and 28 days after vaccination.

Thus, the applied doses of the vaccine made from the strain Bacillus anthracis UA-07 cause the synthesis of specific an-
tibodies. In connection with this, in order to rational use of the drug, it is advisable to use for the vaccination of animals
11,73-19,55 million/cm® spores. At that, the recommended for use live antibodies against the anthrax of animals of the strain
"SB" and "K-79Z" at 20-25 million/cm® spores. At the same time, this is a confirmation of the higher immunogenicity of the
strain Bacillus anthracis UA-07.

According to the analysis of the results of immunological studies, it has been proved that a dose of 16.0 + 4 (11.73-
19.55) million/cm® spores for the inoculation of cattle at the age from 2 to 3 months provides the formation of intense im-
munity, which is confirmed by the indexes of antibody titers At 14, 28 days and 6 months after the vaccine.

According to the results of the conducted researches it was established: the optimum dose of vaccination for cattle from
the age of 3 months and older is 16.0 £ 4 (11.73-19.55) million/cm® spores.

A dose of 7.82 to 10.42 mg/cm® of the experimental vaccine against Bacillus anthracis UA-07 strain against anthrax was
less and — 20.85-24.76 million / cm® spores were not rational.

The most optimal and effective dose of Bacillus anthracis UA-07 strain for cattle was based on the results of a dose of
16.0 + 4 million/cm® spores.

Key words: anthrax, prophylaxis, vaccine, dose, immunization, Bacillus anthracis, Anthracac, livestock, strain, cattle.

Haoitiwna 18.09.2017 p.
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Cryarcoa eocyoapcmeenno2o semepunapro2o Haoszopa Pecnyoauxu Tadacukucmarn
Hncmumym npobrem 6uonocuueckoti 6ezonacnocmu TACXH
Koppecnonnentssriit aBrop 3uéeB O.M., ziyoevorom@mail.ru

SMUIEMHOJOTTYECKAS CUTY AU 110 KOHTATAO3HOU
IVIEBPOITHEBMOHHNHU KO3 B TAIZKUKUCTAHE

IpencraBnens! pe3ynbTaThl HCCIEA0BAHMUS BCIIBIIIEK KOHTATMO3HOM IUIEBPOITHEBMOHHH KO3 TPOBEEHHOTO B Ta/DKHKUCTAHE.
[Npoanamm3upoBaHa MU300THYECKAsT CUTYAIWsI 10 KOHTArHO3HOU IUICBPOIIHEBMOHHH K03 B Mupe H PecryOmnke Tamkukucran,
OIHMCAHBI SMU300THYECKIE 0COOEHHOCTH BCIIBIIIKK 0oJIe3HU Ha Teppuropuy Tapkukucrana B 2010-2011 romax, KIMHIYIECKHE U
T1aTOJIOr0-aHATOMHYECKHE NPU3HAKK OOJIE3HH y 3a00JIEBIINX KO3, YCTAaHOBJICH (DAKT M3OJSIINM M MICHTH(QUKAIMKM BO30YIHTEN]
6oJ1e3HN B HEONIATOIOMYIHBIX X03siicTBaXx. Ha OCHOBE NMPOBEIEHHBIX MCCIIENOBAHUH NPEUIaraloTCsl MEpHI 10 NPEJOTBPAICHAIO
pacrpocTpaHeHus 00JIe3HU B PECITYOINKE U KOHTPOIS SMU300THIECKOH CUTYAIMH B JaTbHEHILIEM.

KiioueBble cj10Ba: KOHTarno3Has IJICBPOITHEBMOHMS KO3, KO3bl, KO30BOACTBO, HH(MEKIMOHHbIE 00JIe3HH K03, Tamku-
kuctan, Mycoplasma mycoides (var. capri).

KonTarno3nas mieBpOnMHEBMOHMs KO3 — MH(EKIMOHHAS 0O0JIE3Hb, XapaKTEPU3YIOMIascs KPyIo3-
HBIM BOCTIAJICHUEM JIETKHX M Cepo3HO-(GMOPHMHO3HBIM TuieBpuTOM. Bonesns pacmpocTtpaneHa Gonee
4yeM B 30 ctpanax Adpuku u Asun. Briepseie 0ose3Hp Oblia onucana B Ampkupe B 1873 r., a B 80-90-x
rojiax Mpouwioro croyietus ee auarHoctuposanu B [Isetinapun, @pannuu, Utanuu, Uaguu, Typuuu
n Monromun. B Poccum a1y Gonesnp BmepBble HaOmoganu B 1895 r. B mpouutoM KoHTarmosHas
TUIEBPOITHEBMOHHSL KO3 HAHOCHJIA OOJIBIION SKOHOMHYECKHH yiepO Ko30BOJACTBY. Ilo JaHHBIM
G. Shirlaw (1949), B oguo# u3 npoBuHIni MHINN 32 mepuona ¢ 1925 mo 1927 rr. Op1I0 3apeTHCTPUPO-
BaHO 64 BembIky 0one3Hu rpu cMeptaocTr ot 70 10 100 % [1].

[To nanabiM BecemupHO opraHuzaunyy Mo OXpaHe 310poBbs KHUBOTHBIX (MOB), nadekunonnyio
IJIEBPOITHEBMOHMIO KO3 CTAITMOHAPHO perucTpupyioT B Uummm, Upane, Typrun u Monronuu. 3abo-
JICBAaHUE BBI3BIBACT CEPhE3HBIC YKOHOMUYECKHE ToTepu B Boctounoit Adpuke n Ha bimkaeM BocTo-
K€, TJI¢ OHO SIBJIICTCS SHJCMUYHBIM.

KonTarno3nas niueBpomHeBMOHUS KO3 B MOCHeqHee AecsaTuieTne B TamKukucTane Habmroganach
B Mae-aBrycte 2009 roma B 4eThIpéx paitonax PecmyOnmkanckoro momgunuenus (Baxmar, daifzaban,
Poryn u Pamr). JlabopaTopHoe moarBepkaeHue Ooje3HH MPOBOAMIOCH B MexayHapoaHoi pede-
penTHo# nabopaTopun (GIRAD, Montpellier, ®@panmus). MarepuaaoM IS UCCICIOBAHUS CIYKHIIN
MapeHXMUMAaTO3HbIC OpraHbl (JIETKHE, IICUCHb, CEP/LIS, IIOYKH, CEIe3CHKa) OT MOTUOMINX KUBOTHBIX [2].

B aBrycre 2009 r. B Banmxckom u PomtkannHckoM parioHax ['opHo-bagaxmianckoit ABTOHOMHOM
obnactu 1 Ha lOro-Boctoke TamkukucTana cooOImanoch O KOHTardo3HOW IUICBPOMTHEBMOHUH KO3.
B okTa6pe-ngexadpe 2009 r. CBUACTETHCTBO MPUCYTCTBUS KOHTAarHO3HOM TUIEBPOITHEBMOHUH KO3 OBLIO
oOHapyxeHo B XatTioHCKo# oOnactn Tamkukucrana. [lomynsiust ko3, KOTOpas HaXOAWTCS IO
PHUCKOM 3apa)XeHUsI B YKa3aHHBIX paiioHax, Oblia oneHeHa Oonee yem B S00 Thicssd romoB. KoHrarmos-
Has tuieBporrHeBMoHU K03 (KIIIIK) Ha Teppuropum PecryOnukn TapkKUKUCTaH PETHCTPHUPOBATIACh
BIIEpBEIC 3a Tocienuue 25 et [2, 3].

[Ipobnema KOHTarMO3HOH IIEBPOITHEBMOHUH KO3 BBI3Bajia HEOOXOAMMOCTH MPOBECHHUS UCCIIEA0-
BaHWH cornacHo mopydeHus CrmyXObl TOCYJapCTBEHHOTO BETEPWHAPHOTO Han3opa MMHHCTEpCTBa
CelIpCKOTO XO3siicTBa PecryOnmukm  TamKUKUCTaH, OIEHWTh PACHpPOCTPAHCHHE KOHTArMO3HOM
TUICBPOITHEBMOHUM KO3 B HEOJIArOMOIYYHBIX PaiioHaX, YCTAHOBUTH (PAKTOPBI CIIOCOOCTBYIOIIHME MPO-
SIBIICHUIO 3a00JICBAHMSI.

brimn ycTaHOBIEHBI KIIMHWYECKHE | marosoro-anatomuaeckue npmsHaku KIIIK y ko3 B Hebma-
TOIOJTYYHBIX XO3ACTBAX, MPOBEACH SMU300TOJOTHYCCKAN aHATN3 3a00JIEBAEMOCTH BOCITPHHMYHUBBIX

© Amupbexos M., 3uées O.M., Baxo6os /I.C., Bazupos I11., 2017.
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KUBOTHBIX, 00pabOTaHbl CTATHCTUYECKUE JAaHHBIC 10 3a00JIEBACMOCTH KOHTAarnO3HOW TUIEBPOITHEB-
MOHHEH KO3, MO3BOJIIOIINE JOCTOBEPHO OMPECIUTh 3H300THYHOCTL Oone3nu (2009-2012 rr.), me-
TOJIOM COTIOCTABJIICHHSI M UCKITIOYCHHUS BBISBIICHBI (DAKTOPBI, KOTOPBIE JAEUCTBYIOT HA TEPPUTOPHH XO-
3STUCTB, T/Ie O0JIE3HD MTOBTOPSIETCS B OIIPEICIICHHBIN MEPHO BPEMEHH.

B 2010 u 2011 rr. u3 HeKOTOPBIX X03aHCTB KynsaOckoro palioHa HOCTYNHIN COOOLICHHUS O MaiexKe
KO3 ¥ OBeIl. boJIe3Hb JKUBOTHBIX pa3BUBajach CHMIITOMaMU, KOTOPBIE MO3BOJISUIH 3a003pUTh KOHTa-
THO3HYIO TUIEBPOITHEBMOHHIO KO3.

Bornesnp HaunMHaIach C BHE3AIMHOTO IMOBBIMICHUS TEMIIEpaTypsl Teja y ko3 a0 41-42 °C. XXusot-
HbIC OBLTM YTHETEHBI, BSJIO TIEPEIBUTAIIICH, OTCTABAJIM OT CTaja, YeIUHSIINCh, TEPSUIH alllleTUT. Y HUX
MPOSIBIISLIACE JKaXK[Ia, KAIlleJh BHAYaJIe CYXOW U TPOMKHH, a BIOCIEICTBUN — BIaXHBIA. OTHOBpEMEH-
HO TIOSIBJISUTACH CEPO3HBIE, a 3aTeM CIM3UCTO-THOWHBIE MCTeUeHH M3 HOca. B Jerkux mpociymunBa-
JIOCh BHAUaJIe YCWJIEHHOE BE3WKYJISPHOE, a 3aTeM OpOHXHAIBHOE JbIXaHUE, OPOHXHATHHBIC IIIYMBI H
BIIaKHBIC XpuNbl. [Ipy HagaBIUBaHUKM Ha MEXpeOCpPHBIC MPOCTPAHCTBA TPYAHON KIIETKH >KHBOTHBIC
pearupoBanu Oone3HeHHO. B mampHelimeM cocTosHue 3a00JE€BIIMX KO3 CHIBHO YXYAIIATIOCh, OHU
HETIOJIBUKHO CTOSUTM C OIMYIICHHON TOJIOBOW W TPH MPOTOHKE IMEPEJBHTaIUCh MeaiieHHo. Kamrens
CTaHOBUJICS MTPOJIOJKUTEBHBIM, BIAXKHBIM H OoJie3HEeHHBIM. Haliromanich oOMIbHOE UCTCUCHHE U3
HOCa CEpO3HO-CIM3UCTOTO XapakTepa. Temmneparypa Tena mocturana makcumyma (41-42,8 °C). Ilep-
KYCCHSI 4acTO B OJTHOM M3 JIETKHX TIOKa3bIBajia abCOMOTHYIO TYIIOCTh, B IPYTOM — yCHJICHHE 3BYKa, a
WHOT'ZIa MECTaMu ocliabJeHue Win Jaxe ero orcyTcTBue. B crage 6oneno g0 80 % XUBOTHBIX C pa3-
HOW CTENEeHBIO TSHKECTH CUMITOMOB.

B xone obcnenoBaHns BCHBIIIEK MBI MPOBEIN TOCMEPTHBIE MCCIIEIOBAHUS TMABIINX XKUBOTHBIX. M3
(hepMepcKHX X03sHCTB MorpaHnuHOi vactu paitona IllypabGan 31 mions 2011 roga B LleHTp BeTepuHap-
Hol uarHocTuku KynsOckoro paiioHa ObLIH JJOCTABJICHBI JBa TPYIA JBYXJICTHHUX KO3 IO MOJ03PESHHUI0 Ha
KIITIK. I1pu BCKpBITHN KO3BI OBLTH BBISABICHBI XapaKTEpHBIE MaTOIOT0-aHATOMUYECKUE TPU3HAKN KOHTa-
TMO3HOW TUICBPOITHEBMOHUH: CITMBHAS JI0OapHas ITHEBMOHMS, B JISTKUX HAOJIOAIN OYard co CBoeoOpas-
HOH TecTpoii (MO3an4HOI) OKpackoi ¢ mpeodsialaHieM B HUX YYaCTKOB CEPO-KPacHOTo IIBETa, HaKoIlIe-
Hre (PUOpUHA B TIOPOKECHHBIX TKAHSIX JIETKUX, CePO3HO-(DPUOPUHO3HBIN TIEPUKAPIIHT, CKOIUICHHUE CEPO3HON
KHUKOCTH B TIOJIOCTH TIEPUKap/Ia ¥ KapTUHY TaK Ha3bIBAEMOT'0 «BOJIOCATOro» cepama. Crusucrast 000104-
Ka HOCOBOM TIOJIOCTH, TOPTaH! U TPaxeu ObUIM THIICPEMUPOBAHBI, BBIICISUIACH ICHUCTAS KUIKOCTD JKEJ-
TOBaTO-KpacHoro mseta. Cnmzucrtas 000JI09Ka KeTyI0YHO-KUIIIEYHOTO TpaKkTa Oblia KaTapaiabHO BOCIA-
neHa, ¢ remopparusmu. Cene3eHka ObUla yBeNIMYEHA, Kpasi 3aKpYIJICHBI, MOYKHA OTEYHBI, TIOJ KaTCyJIoM
HaOJTI0IATIM TOYEYHBIE KPOBOU3IHSHIS, TICUCHb KPOBEHATIONHEHA, C TIPU3HAKAMU AUCTPODHH.

[NatmMaTepuman OT TPyIMOB MaBIIKMX KO3 ObLT JOCTaBIICH B MexIyHapoaHyH pedepeHTHYIO Jlaboparo-
puto (CIRAD, Montpellier, Lyon, ®panmms), rae 6601 moaTeepskaeH nuarao3 Ha KIIK. Y3 matmarepua-
Jia ObUT M30JIMPOBaH U UACHTH(UIIMPOBAH BO30yauTeNnb Oonesuu Mycoplasma mycoides (var. capri).

B pesynbrate peTpoCneKTUBHOTO 3MU300TOIOTMYECKOT0 00CeI0BaHus ObUIO YCTaHOBIEHO, YTO
BCTIBITITIKA B HEOJIATOMOIyYHOM paiioHe Hadanack oceHbo 2010 roma u qo 31 saBaps 2011 roma mano
WK OBUIO BBIHYXKIEHO YOUTO 57 % TOTONOBBS KO3. AHATU3UPYS XPOHOJIOTHIO ¥ reorpadyio BCITbI-
mek KIIIK B HeOmaromoiy4yHoM peruoHe OBLIO YCTAHOBJICHO, YTO PACIPOCTPAHCHUIO 3a00JIeBaHUS
croco0cTBOBaJa IEPETOHKA CTaj KO3, YTO 00eCIeynBaI0 KOHTAaKT HCTOUYHUKA BO30YyAHUTEINs 3a007eBa-
HUS U BOCTIPUMMYHBBIX JKUBOTHBIX. Takxke ObUIM 3aUKCHPOBAHBI CIIy4au 3aHoca 3a00JIeBaHUS B pa-
Hee OJaromnoIyYHbIe X035SHCTBa ¢ 3aKYIUICHHBIMU B HEOJIArOTIOTYYHBIX X03SICTBAX KUBOTHBIMH.

BuiBoabl.1. Bo30ynuTenb KOHTarno3HoW IUIEBPOITHEBMOHUN W30JUPOBAH M UIACHTU(UIIUPOBAH B
KO30BOJYECKUX X034icTBaxX TamKuKuCTaHa.

2. Pacnipoctpanenue 0one3HH B OIAromoyydyHble 30HBI MOXKET HAHECTH 3HAYHUTENLHBIC SKOHOMU-
YECKUE YOBITKH KO30BOJACTBY TaIKUKUCTaHA, TOATOMY BaKHBIM Irarom Juis koHTpouist KITIIK moxer
OBITh OrpaHUYEHHE TIepEeMEIIeHUs KO3 M3 HeOJaromoIydHbIX PaiioHOB, MacCOBas BAaKIMHAIUS BIOJb
MEPErOHHBIX TPacC C MENbI0 CO3/IaHus OyPEepHBIX 30H HEBOCIPUUMUYHUBOTO K OOJIE3HH MOTOJIOBBSI.

3. Llenecoobpa3HO OpraHU30BaTh CEPOIOTHIECKUI HAI30P, KOTOPHI MOXKET OBITh MOJIE3HBIM ISt
BesiBIIeHUsT pesepByapoB KIIIIK. Ha rocymapcTBeHHOM ypOBHE HEOOXOIUMO CO3/aTh MPOTPAMMY
MIPOTPECCUBHOTO KOHTPOIISI KOHTarHO3HOH IIEBPOITHEBMOHNH K03 B Pecrybnuke TamxukucTan.

JanbHeliniee n3ydeHue npo0aeMbl TO3BOJIUT pa3paboTaTh U BHEAPUTH B YCIOBUAX TaPKUKHCTaHA
YCOBEpPIIICHCTBOBAHHBIE CUCTEMBI BETEPHHAPHBIX MEPOTIPUATHIA 110 MTPO(UIAKTUKE U JICUCHUIO KOHTa-
THO3HOM MJIEBPOITHEBMOHUH KO3.
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Epidemiological situation of Contagious caprine pleuropneumoniae in Tajikistan

M. Amirbekov, O. Ziyoev, D. Vahobov, Sh. Vazirov

Contagious carpine pleuropneumonia (CCPP) characterized by croupous pneumonia and serous-fibrinous pleurisy. The
disease is common in more than 30 countries in Africa and Asia. According to the World Organization for Animal Health
(OIE), the disease causes serious economic losses in East Africa and the Middle East, where it is endemic.

For the first time in 25 years, beginning from 2009 in Tajikistan, at risk of contracting CCPP is a population of 500,000
goats. The disease control is carried out by the State Veterinary Supervision Service of the Ministry of Agriculture of the
Republic of Tajikistan.

Population of 500,000 goats is under the risk of contracting CCPP in Tajikistan/ It is beginning in 2009 for the first time
in 25 years. The disease control is carried out by the State Veterinary Supervision Service of the Ministry of Agriculture of
the Republic of Tajikistan, to evaluate the spread of carpine contagious pleuropneumonia in disadvantaged areas, to establish
factors contributing to the manifestation of the disease.

Clinical and pathoanatomical signs of CCPP were detected in goats in disadvantaged farms, an epizootic analysis of the
incidence of susceptible animals was carried out, factors that acted on the territory of farms where the disease was repeated
seasonally were identified.

In 2010 and 2011 some cases of goats and sheep were reported from some farms in the Kulyab region. The disease
began with a sudden increase in body temperature in goats to 41-42 © C. Animals were oppressed, sluggishly moved, lagged
behind the herd, retired, lost appetite. They developed thirst, cough at first dry and loud, and subsequently — wet. At the same
time, serous, and then muco-purulent discharge from the nose appeared. In the lungs, initially vesicular, and then bronchial
breathing, bronchial noises and wet wheezing were audited. When pressing on the intercostal spaces of the chest, the animals
reacted painfully. In the future, the condition of the diseased goats deteriorated strongly, they stood motionless with their
head lowered and moved slowly during the run. The cough was prolonged, wet and painful. There was an abundant discharge
from the nose of a serous-mucous nature. The body temperature reached a maximum (41-42,8 °C). in the herd, up to 80% of
animals were ill.

We conducted post mortem studies of the dead animals. During autopsy of the goat corpus we revealed
characteristic pathologic anatomical signs of contagious pleuropneumonia: draining lobar pneumonia, in the lungs we
observed foci with a peculiar mottled (mosaic) coloration with a predominance of gray-red areas, fibrin accumulation
in the affected lung tissues, serosic-fibrinous pericarditis, congestion serous fluid in the pericardial cavity and a picture
of the so-called "hairy" heart.

Mucous membranes of the nasal cavity, larynx and trachea were hyperemic, a foamy liquid of a yellowish-red color was
released. The mucous membrane of the gastrointestinal tract was catarrally inflamed, with hemorrhages. The spleen was
enlarged, the edges were rounded, the kidneys were swollen, under the capsule, spotted hemorrhages were observed, the liver
was blood-filled, with signs of dystrophy.

The material from dead goat corpses was delivered to the International Reference Laboratory (CIRAD, Montpellier,
Lyon, France) where the diagnosis of CCPP was confirmed. The pathogen of Mycoplasma mycoides (var. Capri) disease was
isolated and identified from issue samples.

As a result of a retrospective epizootic survey, it was found that an outbreak in began in the autumn 2010 and up to
January 31, 2011, 57% of the goats' population died or was forced slaughted. Analysis of the chronology and geography of
CCPP outbreaks showed that the spread of the disease was facilitated by the distillation of goat herds. The movement of the
herds provided contact between the source of the infections agent of the disease and susceptible animals. Cases of infection
of healthy goats from infected goats purchased on other farms were also recorded.

Conclusions. 1. The causative agent of the contagious pleuropneumonia is isolated and identified in the goat farms of
Tajikistan.

2. The spread of the disease can cause big economic losses to the goat breeding of Tajikistan, so limiting the movement
of goats from outbreak regions, mass vaccination of goats in zones along the distillation routes to create buffer zones (the
disease-resistant population area) will be an important step in controlling CCPP.
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3. It is advisable to organize serological surveillance, which can be useful for identifying reservoirs of CCPP. At the
state level, it is necessary to create a program for effective control of the contagious carpine plevropneumonia in the Republic
of Tadjikistan.

Key words: contagious goat-pleuropneumonia, goats, goat breeding, goat infectious diseases, Tajikistan, Mycoplasma
mycoides (var. Capri).
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CONTAGIOUS CAPRINE PLEUROPNEUMONIA AMONG
THE MARKHOR IN SOUTHERN TAJIKISTAN

ITpoaHaii3oBaHoO crianax KOHTArio3HOI IUICBPOIHEBMOHIT Ki3 B 3anoBinHuKy «amrti xymay [llypaGaacekoro paiiony,
Xatnoncekoi obmacti y 2011 poui B momyssimii BUHTOporux ko3miB. OnucaHo KITIHIYHI 1 HaTOJIOT0-aHATOMIYHI O3HAKHU 3a-
XBOPIOBAaHHS, METOU JIAOOPATOPHOTO MiATBEPAXKEHHS [iarHO3y 3a AOMOMOT0I0 0aKTEPiOIOTIYHIX 1 MOJIEKYIIPHUX METOMIB.
3anpornoHOBaHO i anpoOOBaHO OPUriHAIPHUI KOMIUIEKCHHUIT penapaT Ha OCHOBI aHTHOI0TUKIB ISl JIIKYBaHHS TUKUX BUHTO-
POTHX KO3JIiB B HEOJIAromnoiayyHOMy ocepesiky. JloBeneHo eeKTHBHICTb 3alPOIIOHOBAHOTO METOMY JIIKyBaHHS Ta KOHTPOJIIO
KOHTArio3HO1 IUIEBPOITHEBMOHII Ki3 B MOMYJISILii AUKHX TBAPHH.

KurouoBi cjioBa: KoHTario3Ha rieBpOIHEBMOHIS Ki3, BUHTOPOTI KO3JIH, JIIKyBaHHSI KOHTArio3HOI IJICBPOIHEBMOHIT Ki3,
indexmiiai xBopobu mukux TBapuH, Tamkukucran, Mycoplasma mycoides (var. Capri).

Contagious caprine pleuropneumonia (CCPP) is an infectious disease of goat characterized by
croupous pneumonia and serous-fibrinous pleurisy. The disease is common in more than 30 countries
in Africa and Asia. For the first time the disease was described in Algeria in 1873, and in the 80-90s of
the last century it was diagnosed in Switzerland, France, Italy, India, Turkey and Mongolia. In Russia,
this disease was first observed in 1895. Contagious caprine pleuropneumonia is one of the most severe
diseases of goats. The disease causes serious economic losses in East Africa and the Middle East,
where it is endemic [1].

The disease affects the respiratory system in goats, causes hard pneumonia with complications and
often leads to the death of diseased animals. During a primary outbreak can affect 100% of the popula-
tion and die to 80%. According to the OIE information during outbreak in wild ruminants the morbidi-
ty rate was 100% in wild goats and 83% in Nubian ibex and the mortality rates were 82% and 58%,
respectively on this species. Until recently it was only confirmed outbreak CCPP in wild ruminants.

In the south of Tajikistan, in the reserve "Dashti Jum" of the Shurabad district, Khatlon region in
September 2010, among the wild goats, markhor (Capra falconeri heptneri), we noted the massive
disease and death of animals [3].

Markhor lives on the upper reaches of the river Panj, from Darwaza in the east down the Panj Riv-
er to the line Chubek—Kulyab, and it be threatened on extinction.

This species listed in the Red Book, "The international community is the protection of nature" of
the Tajik Republic. The species needs constant protection.

In 2011, during the epizootic monitoring of the territory of the Dashti Jum Reserve, more than 70
corpses of markhor were registered.

The dead animals were found mostly off the river's banks, evidently the markhor went down dur-
ing the fever to quench their thirst and cool the body with water.

Clinical signs in infected animals were examined. The disease was acute and in the clinical exami-
nation from young animal seen increase in body temperature (41-42 C), rapid breathing, congestion of
the mucous, serous discharge from the nose and eyes. Sick animals lag behind the herd, but thus the
appetite remains.

The duration of the incubation period with natural infection was not accurately determined.
According to our observations, the incubation period under natural conditions of infection is probably
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10-12 days. In the external examination of animals that died from infectious pleuropneumonia, no de-
viations from the usual pattern were observed.

At pathoanatomical autopsy of dead or forcedly killed animals, we observed a catarrhal inflamma-
tion of the mucous membrane of the upper respiratory tract. The mucous membrane was edematic and
hyperemic, and bronchopneumonia was noted. In the lungs, focal areas of atelectasis and adhesions
between the walls of the lungs and the ribs were observed.

Samples from the parenchymal organs were sent to the Reference Laboratory CIRAD, Montpelier,
Lyon, France.

When bacteriological study of pathological material from the forced killed markhor was isolated
mycoplasma. To cultivate the mycoplasma culture was used Hayflick Agar Base with added horse se-
rum, sodium pyruvate and penicillin, it is recommended for detection of mycoplasmas.

Mycoplasma culture was tested in real-time polymerase chain reaction. When tested in real-time
PCR were used primers to identify specific regions of the genes Fusa, gepQ, GyrB and rpoB. Sequenc-
ing of the mycoplasma genome was also performed. Molecular studies have confirmed that the myco-
plasma isolate is the species of Mycoplasma Mycoides subtype capricolum [2].

Clinical-epizootic, pathoanatomical and laboratory studies testify to the fact of the outbreak of
CCPP among the markhor in the Dashti Jum Reserve of the Shurabad district of the Khatlon region.
The etiological significance of Mycoplasma Mycoides subtype capricolum was clearly established in
the mass animal disease.

Markhor is a species of animals that disappears and needs protection, the preservation of this
population is the task of the authorities of the Republic of Tajikistan. Also infected and sick markhor
create a risk of infection for domestic goats. In order to preserve the markhor population and control
the contagious goat plevropneumonia in the region near the Dashti Jum Reserve in Shurabad district,
Khatlon region, special measures were carried out.

We preparation the mix and it was scattered in the places of probable migration of the markhor.
The composition of the mix: oxytetracycline hydrochloride — 1000 g; tylosin tartrate (Norotil bolusi,
Norbrook) — 100 g; complex of vitamins (Multivitamin, Norbrook) — 1000 ml, crushed barley — 100
kg. The mixture was thoroughly mixed and packaged 5 kg per bag.

The mix was scattered at a rate of 1000 animals in 20 points along the route of the animals. Later
on daily for 30 days we controlled how the markhor eats the mix. The efficacy of measures was evalu-
ated from the case of the markhor mortality during the daily site survey. The first 10 days after the
application of the mix, 5 cases of markhor mortality were noted. The following days of observation,
the case of markhor mortality was not recorded.

Conclusion. In September 2010 we noted massive disease and death of markhor (Capra falconeri
heptneri) in the south of Tajikistan in the Dashti Jum Reserve of the Shurabad district, Khatlon region.
This disease had clinical and pathologic anatomical signs of Contagious caprine pleuropneumonia.
From tissue samples of dead animals was isolated Mycoplasma thereafter identified as Mycoplasma
Mycoides subtype capricolum by RT-PCR and seqensing metods. This confirms an outbreak of Con-
tagious caprine pleuropneumonia in the wild, among markhor population. Treatment of markhor with
us original antibiotics based mix on gave a positive result and the outbreak was stopped.
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KonTaruo3nasi njieBponmHeBMOHHUSI Cpeyl BHHTOPOTHX K03 Ha 1ore Tamkukucrana

O. 3uées, M. Amup6exoB, A. AdayJioes, 111, Typaues, /1. Baxo6os

Ipoanann3upoBaHa BCIBIIIKA KOHTarHO3HOW INIEBPOITHEBMOHHMH K03 B 3anoBenuuke «Jamru Jxym» Illypabanckoro
paiiona Xatnonckoir obiactu B 2011 romy B HOMymALMM BUHTOPOTMX KO370B. OmnMCaHbl KIMHUYECKHE M IATOJIOrO-
aHaTOMHUYECKHE MPHU3HAKH 3a00JI€BaHNs, METOIbI JAOOPAaTOPHOTO MOATBEPKICHHS MAarHo3a ¢ MOMOIIBI0 OaKTepPUOIOTHIeC-
KX M MOJIEKYJISIPHBIX MeTo0B. IIpennoxken n anpo6upoBaH OpUTHHAIBHBIN KOMIUIEKCHBIN MpemnapaT Ha OCHOBE aHTUOMO-
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THKOB JJISI JICUCHUS AUKMX BUHTOPOTHX KO3JIOB B HeOIaronorydyHoM odare. JlokasaHa 3()(eKTHBHOCTb IPEI0KEHHOTO Me-
TOJIa JICYCHUS ¥ KOHTPOJISI KOHTArHO3HOH IJIEBPOITHEBMOHHH KO3 B IMOMYJISIIIUU JUKUX )KUBOTHBIX.

KnrodeBble c10Ba: KOHTarno3Has IUIEBPOITHEBMOHUS KO3, BHHTOPOTHE KO3BI, JI€YEHHE KOHTarno3HOH IIEBPOITHEBMO-
HHH K03, HH(EKIIMOHHBIE 00JIE3HN TUKUX JKUBOTHBIX, Ta/pkukucTaH, Mycoplasma mycoides (var. capri).

Contagious caprine pleuropneumonia among the markhor in southern tajikistan

O. Ziyoyev, M. Amirbekov, A. Abdulloev, S. Turdiev, D. Vakhobov

An outbreak of contagious carpine plevropneumonia in the Dashti Jum Rreserve of the Shurabad region, Khatlon region
in 2011 on the population of markhor was analyzed. Clinical and pathoanatomical signs of the disease, methods of laboratory
confirmation of the diagnosis with the help of bacteriological and molecular methods was described. An original antibiotics
based complex mix for the treatment of wild goats has been proposed and tested. The effectiveness of the proposed method
of treatment and control of contagious carpine plevropneumonia in the wild animal population is proved.

Key words: contagious carpine pleuropneumonia, wild goats, treatment of contagious carpine pleuropneumonia, infec-
tious diseases of wild animals, Tajikistan, Mycoplasma mycoides (var. Capri).
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