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NOJOXKEHHHA

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

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

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

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

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

IHopsinok moganHsi pyKonucis

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

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

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

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

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

J103Bin 10 APYKY HaJa€ BUEHA palia YHIBEPCUTETY.

Bumoru 10 odopmieHns crarei

3a BuMoramu 710 (paxoBHUX BUIAHB CTATTi, IO TOJJAIOTHCS, IOBUHHI MaTH HACTYITHI €IEMEHTH B Ta-
Kilf TOCITiJOBHOCTI:
YIK.
. [IpizBuine aBTopa, iHiMiaTH, HAYKOBHU CTYIiHB, Miclie po0OOTH, e-mail.
. HazBa cratri.
. AHOTaIIisA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KittouoBi cioBa ykpaiHCHKOIO MOBOIO.
. [locranoBka npodIeMu.
. AHaJi3 OCTaHHIX TOCIIHKEHB 1 IMyOTiKaIii.
. Merta mocmimxeHHsl.
. Marepian i METOIMKa JTOCITiHKCHHSL.
10. OcHOBHI pe3yJIBTaTH JOCTiHKCHHS.
11. BucHoBKH.
12. Crmcoxk mitepatyp (He crapime 10 pokiB Ta He MeHILe 3 [Kepesl aBTOPIB JAJIEKOT0 3apyOixoKs).
13. Crmcok mitepatypu Jatuaurieio references.
Jlst 11h0T0 HEOOX1THO 3alTH HA CalT TpaHCmiTeparii www.translit.ru i aBToMaTHIHO MTepeKIacTH
CIHMCOK JIiTepaTypH, HaBeleHUH y MyHKTi 12.
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3pa3ok:

7. Pybnenxo C.B. Anecresiosoriune 3ade3nedeHHs aboMiHaibHUX BTpydaHb y cobak /C.B. Py6nenko, B.M. Brnacenko,
M.B. Py6nenxo // Ber. meguiuaa Yxpainu. 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. Anoraris pocilickkoro MOBOO (;10 600 3HaKiB) Ma€ BKJIIOYATH HA3BY CTATTi, MPI3BUIIIE, iHiIlia-
JIX aBTOPa, KIIFOUOBI CJIOBA.

15. AHoTanis aHrmiCEKOI0 MOBOIO — 2 cropinku (5000 3HakiB), Ha3Ba CTATTi, MPI3BHIIE, HIIATH
aBTOPA, KJIFOYOBI CIIOBA — 3 000B’ I3KOBUM IPEICTABICHHIM ii MOBOIO OPHUTIHAY Ta 3a3HAYCHHSM TIpi-
3BHIIIA, TOCATH Ta MANHUCY (QaxiBIsl, sIKMH BIAMOBIAA€E 3a SKICTh MepeKyiaay. AHOTAIS y BapTiCTh ITy-
Omikarii cTaTTi HE BXOAWTb.

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

OO6csT cTarTi cTaHOBUTH 6—8 cTOpiHOK. TekcT cTaTTi HabupaeThes B pemakTopi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, uepe3 1,5 inTepBanu koM 'totepHoro Habopy. Koxkna ctopi-
HKa JPYKYETHCS Ha OMHOMY OoIIi cTanAapTHOro apkyma (210x297 mm, dopmat A4); mipu 11boMy JTiBe
nosie — 30 mm, nipaBe — 10 MM, BepxHe 1 HIKHE — 20 MM.

I[MPI3BUILIE ABTOPA TA IHILIIAJIM, 3AT'OJIOBOK CTATTI, CITMCOK JITEPATYPU —
3 BeNMKoi Jritepu. [Ipi3Buire aBTopa, iHimiaay, Horo HAyKOBHM CTYIIIHB Ta e-mail 3a3Ha4aroThCs Iepen
3aroJIOBKOM CTaTTi. ABTOPH BKa3ylOTh IOBHY Ha3BY HaBUAIBHOTO 3aKJaly UM YCTAHOBH, JIe¢ BOHHU
MpaLoTh (JIUB. 3pa30K).

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

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

JTEKAETOHIN Y BETEPUHAPHIN TPAKTHIII

Buxopucrana mitepaTypa MOJAEThCS B KiHIT CTATTI Y MOPSAKY 3raayBaHHS HKEPEN Y TEKCTI 3a ix
HACKPi3HOIO HYMEPAII€IO 1 3a3HAYCHHSAM Y TEKCTI MOCHIaHb y KBaApaTHUX AyXKKax. biomiorpadiaauii
crucok opopmisierses 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIpi3BHINA B TEKCTI MMOAAIOTHCS MOBOIO OPHUTIHAITY.

Tabnuui matote OyTH HaOpani y nporpami Microsoft Word abo MS Excel; mpudt — Times New
Roman Cyr, 12 pt; mmpuna — He 6inbmie 14 cm; moBHe 0OpamIIeHHS; BUKIIOYKA TI0 IEHTPY; MaJleHb-
KHMHU JliTepamu. 3pa3ok oopMIIeHHs TaOIHIIi:

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

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

E.coli—13
2007 67 2863 (1,3 %) Str. lanceolatus — 4
S.dublin — 3

E.coli—6
2008 62 2092 (1,1 %) Str.lanceolatus — 2
S.dublin — 4

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

Pucynku (miarpamu, GoTo, MaqlOHKH) BUKOHYIOTH Yy penaktopi Microsoft Word 3a momomoroio
¢dyakmii «CTBOPUTH PUCYHOK» B YOPHO-OUTOMY BapianTi. BiH Mae OyTu posTamioBaHUil 1O IIEHTPY,
muprHa — He Oibine 14 cM, 6e3 00TiKaHHS TEKCTOM. Y BHIQJKY CKIaIHHUX KPECJIeHb iX CIIiJ] BUKOHY-
Batn y penakropi Corel Draw Bepcii He HIbk4de 5.0, 32 yMOBH, 110 TEKCTOBI BKpaIlJICHHS BUKOHAHI Ta-
paityporo Times New Roman Cyr i po3mipom 14 mynkris. @otorpadii MaroTs Oyt 4OpHO-0iTMMU B
okpeMoMmy (aiiai «Poro». Y caMoMy 3k TEKCTI BKa3zyeThes Mictie 1 Gotorpadiii. Hassa pucyHka 4du
dhoTorpadii po3MIIIyeThCS g HUMH 1 HaOUpaeThes MpudTOM 12, )KUPHUMH MAICHBKUMH JIITEpaMH,
yCi MiAPUCYHKOBI MOSCHEHHS — CBITINM IIPUPTOM.

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

Tabnuwi, pucyHkH, rpadiky, GopMyIr HOMIIIAIOTHCS MIiCIs MOCHIaHHS Ha HUX Y TEKCTi.

Crartri, M0 HE BiAMOBIAAIOTH HABEJCHUM BUMOTaM OyAyTh BiIXHICHI O€3 TOBEPHEHHS aBTOPY.
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MODERN CHALLNGES IN ANTIBIOTIC TREATMENT
OF MASTITIS IN DAIRY COWS

IHdexuiliHi areHTH € OCHOBHUMH €TiOJOTIYHUMH (haKTOpaMH MacTUTY y MOJOYHHX KOpiB. THMM He MEHI, KOHTPOJIb 3a
MAacCTUTy Ha MOJIOYHUX (pepMax Mae IPYHTYBATHUCS HA HU3L 3aXO0JIiB, BKJIIOYAIOUH BUOIp MpenapaTy Ta pexXuM 3aCTOCYBaHH,
YIOCKOHAJIEHHSI METO/IB YyTPUMAaHHs Ta TOJiBJi, MPOLEAYpH Tirienu (pepmu, CTaH 340pOB's KOPIB Ta iX Bik Touo. OCHOBHA
MeTa L[OT'0 OISy TOJISITae Y BUCBITIICHH] Cy4acHUX MpoOJieM aHTHO10THKOTepaItil MOJIOYHHUX KOPIB 32 MaCTHTY.

Byno BcTaHOBIIEHO, 110 JOCIIHKEHHS IIOJ0 3aCTOCYBAHHS aHTHOIOTHKIB 3a MacTHTY Y MOJIOYHHUX KOPIB € YUCICHHUMH.
JIoMiHYI0YNMH 1307160BaHUMH 30y JHUKAaMH MAacTUTY € CTa(iIOKOKH Ta cTpenTokokH, Escherichia coli Ta iHmmi rpamMHeraTus-
Hi eHTepalbHi OakTepil. AHTHOIOTHKH € HaWOIIbII ITOMIMPEHOIO IPYIIOI0 IIPEeTapariB, sIKi BUKOPUCTOBYIOTBCS 32 MAaCTHTIB y
MOJIOUHHX KOpiB. Pe3nuCTEHTHICTh Ta KUTTEBA 3[aTHICTH 30yJHUKIB MAacCTHTY 3MIHIOIOTBCS 1 IeH (DakT ciiJ BpaxOBYBaTH.
EdekTuBHICTD JTIKyBaHHS MacTUTY 3aJI€XKUTh Bia rpynu ¢axropis. Li pakTopu BKIOUaOTh HANPALIOBAHHS HAJIEKHOI CXEMHU
niKyBaHHs (TPUBATICTb, CIIOCIO BBEACHHS JIIKapChKOro 3aco0y, BUOip JIikapchbKOro 3aco0y) Ta BpaxyBaHHs (aKTOPIB PUUKY
JUTsl KOpiB (BiK TBapUHM, 33/IHI YK MIEpeHi 4O BUMEHI, nepeOir ingekuii) Ta Ha GpepMi (aIrOPUTM ririeHn).

IMoganbiue gociiHKeHHsT HeOOXiIHO CIIPSIMOBYBATH Ha OL(HKY BiJJaj€HOro BIUIMBY JIIKyBaHHS (KOPOTKe abo TpuBaJe,
JI03yBaHHsI, YaCTOTAa BUKOPUCTAHHS) HAa PE3UCTCHTHICTh MATOTCHIB Ta KiJIbKICTh PELUIUBIB.

Kuro4oBi ciioBa: KOpoBa, MacTHT, JIiKYBaHHS, aHTHOIOTHK, PEXXUM, PE3UCTECHTHICTb.

The infection agents are the major ethiological factors of mastitis in dairy cows. Yet, the control of
mastitis on dairy farms has to be grounded in a number of measures including drug choice and appli-
cation regime, keeping and feeding systems, farm hygiene procedures, cows' health status and parity
etc. Petzer LM. et al. [1] also emphasize the importance of economic considerations.

The number of mastitis pathogens is quite numerous. Birhanu M. et al. [2] used California mastitis
test (CMT) to examine 1048 quarters of 262 cows. They found that 105 (40.1%) of cows and
170 (16.1%) of udder quarters were positive for sub-clinical mastitis. Out of all 170 samples cultured,
153 were positive for subclinical mastitis pathogens. The dominant bacteria isolated were Staphylo-
coccus species (out of them Staphylococcus aureus — 44.9%), Streptococcus spp. (25.3%), other gram
negative enteric bacteria and Escherichia coli (8.8%). The obtained data also allowed the authors to
affirm that age, body condition score, milk yield and number of parity may be considered as potential
risk factors for the occurrence of subclinical mastitis in cows.

That is why the mastitis is considered as the most common reason for the use of antimicrobials
on dairy farms. The importance of responsible use of antimicrobials was strengthened by O. Sam-
son et al. [3]. To assess what information could be used as a predictors for cure the authors invited
farmers to submit milk samples from mastitis cases to their veterinary practice for bacteriological
culture. It was found that among 624 culture-positive samples, 251 were positive for Streptococcus
uberis. Additional data were collected at the cow level (somatic cell count (SCC), parity, lactation
stage, milk yield, fat and protein contents, treatment) and at the herd level (housing, bedding,
premilking teat disinfection, postmilking teat disinfection). There was established that probability of
cure was higher among first- and second-parity animals than among older cows, and in animals with
a single elevated SCC than in animals with multiple high SCC records. In overall the authors con-
cluded that routinely available cow-level information can help to predict the outcome of antimicro-
bial treatment of the most common causes of gram-positive mastitis. This conclusion is supported
by the Griffioen K. et al.[4]. They found out the need for microbiological mastitis diagnostic tests

© Kozii N., Shaganenko V., Plachotniuk L., Koziy V., 2017.
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among Dutch dairy farmers. The farmers are willing to do the tests that would result in a treatment
advice. The availability of a reliable diagnostic test, with a suitable time-to-result period, on an au-
thors' opinion, will likely increase the use of microbiological mastitis diagnostics and eventually
optimize antibiotic usage.

The results of the other study [5] indicated that overall positive population level effect of lacta-
tion antibiotic therapy is acceptable for herds with successfully implemented practices that reduce
the transmission rate of pathogens. In herds with high transmission rates, treatment of chronically
infected quarters have little impact on the proportion of infected quarters and no positive population
level effect in reducing the force of infection and new infection rates. The authors suggested that
field trials to evaluate efficacy of antimicrobial treatment should include estimates on indirect
treatment effects.

At the same time recent study showed emerging trend of the development of antibiotic-resistant
microbes associated with subclinical mastitis in dairy cows [6], the risk of milk contamination sub-
stantially endanger the use of antibiotics [7].

That is why the purpose of this paper was to identify main challenges of antimicrobial therapy
while dealing with mastitis in the modern dairy farms.

The most common isolated microorganism in cows with clinical or subclinical mastitis is Staphy-
lococcus aureus. Xavier A.R. et al. [8] studying the S. aureus isolates from affected milk found out
that they were divided into two groups with 26 distinct subgroups. The analysis of RAPD-PCR
showed no genetic diversity among them, heterogeneous profile and absence of clonality.

E. Coli was also identified as a major pathogen in cows with mastitis [9]. The pathogen showed
resistance to ampicillin, carbenicillin and sulfamethoxazole-trimethoprim. The authors found that
E. coli isolated from the water samples on the farm possessed ESBL phenotype and carried antibiotic
resistance genes,blaTEM and blaCMY-2. They also suggested that pathogenic E. coli exposed to anti-
biotics on dairy farms can potentially transfer these resistance genes to other pathogenic bacteria under
certain conditions.

While known mastitis pathogen may have changed their resistance properties a new bacteria may
step in. The results obtained by M. Sun et al. [10] indicate that A. viridans could be considered as an
emerging aetiological agent of bovine subclinical mastitis as soon as it exerts an effect on SCC, milk
yield and composition.

Analysis done by L. Fox [11, 12] shows that mycoplasma mastitis is infecting about one-fifth to
one-quarter of all large dairy herds annually. The author affirms that the U.S. Pacific Northwest
experienced a 5-fold increase in clinical mycoplasma mastitis over a 2 to 3-year period in the mid-
2000s and, more recent data indicate that mycoplasma mastitis has also emerged in Canada, England
and others countries.

With the arising problems of antibiotics usage the effectiveness of alternative methods have been
studied. Thus I. Orjales et al. [13] aimed to compare SCC in organic farms not using antibiotics
(O, n = 6), organic farms using antibiotics (OA, n = 7) and conventional farms (CA, n = 5) using anti-
biotic treatments. SCC was statistically significantly higher in O (173780) compared to CA (93325)
and OA (107152). Their data also indicated that there were no difference in udder health in the pri-
miparous heifers from the three groups of farms, but it deteriorates in older cows because of chronic
infections in udder. The authors concluded that the non-use of antibiotics had a worsening effect on
udder health in cows.

The other research team have been studied the effectiveness of live culture of Lactococcus lactis in
ruminants with staphylococcal mastitis [14]. The authors found out that intramammary infusions with
L. lactis led to a transient clearance of the pathogen in the gland. But it also caused mild to moderate
clinical cases of mastitis. The authors believe that it is still early to recommend bacterial formulations
as alternatives for treating mastitis in ruminants.

Wu J. et al. [7] studied the efficacy of antimicrobial peptide, nisin, used for the treatment of sub-
clinical mastitis in lactating cows. The results of the study indicated that nisin had bacteriological cure
rates of 90.1% for Streptococcus agalactiae, 50% for Staphylococcus aureus, 58.8% for coagulase-
negative staphylococci that summarize to 65.2% in average. Meanwhile, spontaneously recovery rate
among untreated cows was 15.9%. The given data allowed the authors to conclude that nisin may need
further study to clarify its effects on mastitis caused by different pathogens.
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Herry V. et al. [15] studied the efficacy of the vaccine to control mastitis in dairy cows. They im-
munized cows with mastitis, either intramuscularly or intramammaly with the E. coli P4 preparation.
It was found out that accelerated bacteriological cure was not linked to an increase in the initial ef-
ficiency of phagocytosis in milk. Authors concluded that antibodies did not play a major role in the
clinical improvement and that cell-mediated immunity may play more important role in E. coli vac-
cine-induced protection of the mammary gland.

So, the former research data indicate that reliable, alternative to antibiotics, treatments of mastitis
in dairy cows are not still developed and further research is needed to improve their efficacy.

Meanwhile the antibiotics therapy remains dominant and its responsible use demands to take into
account the latest research data on the matter. Special consideration has to be addressed to the use of
antibiotics in lactating cows due to the danger of milk contamination.

The study of J.W. Barlow et al. [16] demonstrated positive direct effects of lactation antimicrobial
of subclinical S. aureus mastitis and indirect effects consisting of the preventing new mastitis cases
and reducing incidence of clinical mastitis within dairy herds. And the earlier treatment of Staph.
aureus mastitis is more effective than later one [17].

Linder M. et al. [18] were analyzing the effects of an antibiotic treatment at chronic subclinical
S.aureus mastitis during lactation. They found that animals treated with antibiotics showed a pathogen
elimination rate of 35.9% and a cure rate of 21.9% while the rates for the control group were 21.4%
and 8.6%, respectively. It showed that efficacy of intramammary cephalexin and subcutaneous mar-
bofloxacine lactation treatment is low but still significantly better than without any antibiotic use. The
later conclusion was supported by B.H. Borne et al. [19]. They showed that lactational treatment did
not limit the spread of Staph. aureus at high transmission rates. On authors opinion to improve udder
health in a dairy herd, lactational treatment of contagious subclinical mastitis has to be paralleled by
management measures that lower the transmission rate — one of the options studied was culling an un-
cured cows after two month of subclinical intramammary infection.

The use of antibacterial lactational treatment of streptococcal mastitis in dairy cows prevented
clinical mastitis [20]. The authors also concluded that the treatment may contribute to reduction of
bulk milk SCC and to prevention of pathogen spread in dairy herds. The data obtained by W.
Steeneveld et al. [21] showed that for the average cow, treatment of chronic subclinical mastitis
(caused by Str. uberis) was not efficient economically. But, the risk of high costs was much higher in
cases when cows were not treated. In general, profitability of treatment of chronic subclinical Str.
uberis mastitis depended on farm-specific factors (price of milk) and cow-specific factors (time of di-
agnosis, duration of infection, transmission and cure rates).

Deluyker H.A. et al. [22] studied the associations of bacteriological and quarter SCC cure after in-
tramammary antibiotic treatment with treatment duration, cow parity and pretreatment bacteriology
and SCC. They found out that: bacteriological cure rate was significantly higher for lower parity,
lower number of colonies in the pretreatment culture, longer treatment duration, and for Streptococci
compared with Staph. Aureus; posttreatment SCC was significantly higher with increasing parity, in
rear quarters, and with shorter duration of treatment; in the group of second and third parity animals
post-treatment SCC was more reduced in front quarters than in rear quarters; the difference in
posttreatment SCC between younger and older cows increased with higher pretreatment SCC.

A number of authors compared systemic and local antimicrobial treatment regimens in cows with
mastitis. An efficacy of single intramammary infusion containing sodium nafcillin, procaine
benzylpenicillin and dihydrostreptomycin and systemic cefquinome administered intramuscularly,
twice at a 24-h interval in dry cows with subclinical S. aureus intramammary infection was studied by
N.Y. Shpigel et al. [23]. The intramammary treatment resulted in a higher cure rate compared with
systemic one. The cure rate after systemic cefquinome treatment was comparable to the spontaneous
cure rate. The unfavourable results of the cefquinome systemic regimen the authors attribute to inad-
equate pharmacokinetic properties of the drug regarding poor penetration in udder with subclinical
mastitis and shorter antimicrobial effect compared with the intramammary application.

A randomized controlled field trial was performed to evaluate the efficacy of a 3-day treatment
regimen with intramascular penethamate hydriodide compared with no treatment in lactating cows
with subclinical mastitis [24]. It was found that systemic treatment with penethamate resulted in bac-
teriological cure in 59.5% of quarters and 52.2% of cows, compared with 16.7 and 10.9% in the
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untreated, SCC decreased significantly in the penethamate-treated cows especially in the cases of bac-
teriological cure.

The analysis of latter articles allowed us to conclude that treatment of subclinical mastitis during
lactation depends on a group of factors. These factors include treatment regimen (duration, method of
drug input, drug choice) and risk factors on cow (parity, rare or front quarters, infection recurrences)
and on farm (hygiene algorithm) level.

One should agree with C. Pinzén-Sanchez and P.L. Ruegg [25] that information about the etiolo-
gy, history of clinical and subclinical mastitis and parity are useful to review when developing tactical
and strategic treatment regimens.

The open question remains as to duration of the antimicrobial treatment of cows with mastitis.
Some research shows lower efficacy of short term treatment [26] and higher of long duration [27]
while the others are not so unambiguous.

Oliver S.P. et al. [28] established that efficacy of ceftiofur therapy against all subclinical mastitis
was 38.8, 53.7, and 65.8% for the 2-, 5-, and 8-d treatment regimens, respectively. At the same time
only 10.5% sick cows in control group were cured without any treatment and the 8-d long ceftiofur
treatment was significantly better than the standard 2-d long treatment. The authors also noticed that
different pathogens react differently on the same regime treatment. For example, the cure rate for the
8-d treatment regimen was 70% for Corynebacterium bovis, 86% for coagulase-negative Staphylococ-
cus species, 36% for Staph. aureus, 80% for Streptococcus dysgalactiae ssp. dysgalactiae, and 67% for
Strep. uberis.

The results of the other study [29] indicate that both the 5- and 8-d ceftiofur treatment regimens
had significantly higher bacterial cure rates than the standard 2-d ceftiofur treatment regimen.

Date obtained by B.E. Gillespie et al. [30] indicate that extended pirlimycin therapy was effective
in eliminating intramammary infections caused by environmental streptococci and S. aureus. Their
date proved that efficacy of pirlimycin therapy of mastitis caused by environmental Streptococcus spp
and S. aureus was 44.4%, 61.1%, and 95.0% for the 2-, 5-, and 8-day long regimens, respectively
while none of the infections in the untreated control quarters was cured. The authors found significant
differences in efficacy between the 8- and 2-day treatment regimens, and between the 8-day and 5-day
treatment regimens (P < or = 0.05).

The use of 2-day pirlimycin regimen for experimental S. uberis mastitis eliminated the infection in
58.1%, 5-day regimen — in 68.8 and 8-day regimen — in 80.0% of involved quarters [31]. At the same
time, following therapy, in quarters where treatment was successful in eliminating S. uberis the
number of somatic cells in milk decreased significantly. However, the authors did not find any
evidence to conclude that extended therapy with pirlimycin resulted in a greater reduction in somatic
cell counts in milk than the 2-day treatment.

The objectives of the study of R. Kasravi et al. [32] were to evaluate the efficacy of intra-
mammary-administered cefquinome for the treatment of sub-clinical mastitis in lactating dairy cows
and to determine if extended therapy would enhance treatment efficacy. Seventy-three Holstein dairy
cows from a single farm with 150 infected quarters were enrolled in the study. The three regimens
were tested. First, standard regimen (75 mg of cefquinome administered three times at 16-h intervals.
Second, extended regimen (75 mg of cefquinome administered six times at 16-h intervals and third,
untreated control regimen). Most of the causative pathogens were coagulase-negative staphylococci,
streptococci and coliforms. The overall bacteriological cure rates for sub-clinical mastitis were
84.61%, 91.37 and 20% for the conventional, extended and the control groups, respectively. Also there
were found significant differences in SCC between the both treated versus the control group
(P<0.001). The authors notice no differences, as to bacteriological cure rate or SCC, between the
extended and the conventional groups and concluded that extended therapy did not enhance treatment
efficacy at the conditions studied.

While some of the discrepancies of antibiotic efficacy may be explained by differences in study design
or others subjective causes one may argue that in most of the cases the pathogen properties may be respon-
sible. Here the issues of antibiotic resistance and susceptibility tests arrive. Apparao D. et al. [33] was
determining the association between results of in vitro antimicrobial susceptibility tests and outcomes in
cows with subclinical mastitis that received intramammary treatment with pirlimycin hydrochloride. Test
group cows with mastitis receiving 50 mg of pirlimycin intramammary every 24 hours twice. Control
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group cows had no treatment. Overall treatment success rate was 66% (128/194) for both groups. The
resistance to pirlimycin ranged from 0% (S. aureus) to 50% (gram-positive cocci). The authors did not find
any treatment efficacy differences between the treated and control groups and concluded that in a case
described the susceptibility test is not an efficient procedure to do.

On the other hand O. Aslantas and C. Demir [34] while investigating the antibiotic resistance
and biofilm-forming ability of Staph. aureus from subclinical bovine mastitis cases found out that
the cocci were mainly resistant to B-lactams and, to a lesser extent, to tetracycline and erythromycin.
Also, the studied pathogen was possessing at a high rate the biofilm- and adhesion-related genes,
which are increasingly considered as an important virulence factor in the pathogenesis of Staph.
aureus infections.

The aim of this study done by M. Bochniarz et al. [35] was to recognize selected factors of viru-
lence that determin the adhesion of Staphylococcus chromogenes to cows' udder tissues in subclinical
mastitis and to evaluate the susceptibility of this pathogen to antibiotics. There was confirmed the abil-
ity of the pathogen to produce slime in 24 isolates (63.2%), and protease in 29 isolates (76.3%). In
every slime-producing isolate, there were no found bap, fnbA and eno genes.

Owens W.E. et al. [36] found out that bacteriologic cure rates for newly acquired Staphylococcus
aureus intramammary infection (< 2 wk in duration) at 28 d posttreatment were 70% and cure rates for
chronic infection (> 4 wk duration) — 35%. The authors also found out that in vitro testing was a high
predictor of therapy outcome for mastitis caused by Staphylococcus spp., newly acquired Staph.
aureus, Strep. uberis, Strep. dysgalactiae, and Strep. agalactiae, but was not an accurate predictor of
efficacy for chronic mastitis caused by Staph. aureus.

The need and efficacy of antimicrobial susceptibility testing was reviewed by J. Barlow [37]. He
found that in spite of seemed necessity of susceptibility testing for treatment decisions its usefulness
has been challenged in a number of publications.

The analysis of the reviewed articles allowed elaborating following conclusions:

1. The research on antibiotic use in mastitis cases in dairy cows is numerous.

2. The dominant isolated mastitis pathogens are Staphylococcus and Streptococcus spp.,
Escherichia coli and some other enteric bacteria.

3. Antibiotics are the most common medicines used in mastitis cases in dairy cows.

4. Resistance and survival properties of mastitis causative pathogens are changing and the fact has
to be taken into account.

5. The treatment of mastitis depends on a group of factors. These factors include treatment
regimen (duration, method of drug input, drug choice) and risk factors on cow (parity, rare or front
quarters involvement, infection recurrences) and on farm (hygiene algorithm) level.

The further study needed to evaluate the distant influence of treatment regimen (short or prolonged
duration, dosage, frequency of use) on pathogen resistant properties and mastitis reoccurrence rate.
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CoBpeMeHHBIE BHI30BbI IPH AHTHOHOTHKOTEPANTHH MACTHTOB Y KOPOB

Ko3nii H.B., lllaranenxo B. I'., [lnaxoruiok U.H., Ko3uii B.U.

WHekroHHbIe areHThl SBISAIOTCS OCHOBHBIMU 3THOJOTHUECKUMHU (DaKTOpaMH MAacTHTa Y MOJOYHBIX KOpoB. Tem He
MeHee, 60pb0a ¢ MacTUTaMH Ha MOJIOYHBIX (pepMax JAOJKHA OCHOBBIBATHCS HA Psiie MEPONPHATHM, BKIIIOYas BEIOOP mpemna-
para ¥ peXUM NPHUMEHEHMs, COBEPIICHCTBOBAHME METOIOB COJAEPKAHMUSA M KOPMIIEHHUS, COONIOAEHNE TPABUII TMTHEHbl Ha
(depme, cocTOsSHHEE 3TOPOBBSI KOPOB, UX BO3pacT M TOMy Iozo0HOoe. OCHOBHAS LEJIb 3TOr0 0030pa COCTOUT B OCBEIICHHH
COBPEMEHHBIX IPOOJIeM aHTHOMOTUKOTEPAHY MOJIOYHBIX KOPOB C MACTHTOM.

Bruto ycTaHOBIIEHO, UTO MCCIIEOBAHUS 10 MPUMEHEHUIO aHTUOMOTHKOB IIPH MAacCTUTaX y MOJOYHBIX KOPOB SIBIISI-
I0TCSl JOCTAaTOYHO MHOTOYHCIIEHHBIMHU. JJOMHHUPYIOIINMHI H30JIMPOBAHHBEIMH BO30YIUTEISIMH MAcTHUTA SBISIOTCS CTa-
¢unoxkokku U crpenTokokku, Escherichia coli u apyrue rpaMoTpunarenbHble SHTEpalIbHble OakTepuu. AHTUOHOTHKHU
SIBJIAIOTCS Hanbosee pacIpoCTpaHEHHOH IPYINON MpenapaToB, UCMONb3YEMBIX IPU MAcTUTaX B MOJIOUHBIX KOpOB. Pe-
3MCTEHTHOCTb M )KU3HEHHAs CHOCOOHOCTh BO30OYAMTEINCH MacTUTa M3MEHSIOTCS U 3TOT (BaKT ClefyeT y4HThIBaTh. Db-
(EeKTHUBHOCTD JICYCHHUS] MACTUTA 3aBUCUT OT IPYMIbI (AaKTOPOB. DTH (HaKTOPHI BKIOYAIOT HapabOTKy Haasiexalen cxe-
MBI JIe4eHHUS (TIPOJOKUTEIBHOCTD, CIIOCOO BBEICHHUS JIEKAPCTBEHHOTO CPEJICTBA, BBIOOD JIEKapCTBEHHOTO CPENCTBA) U
ydera (akTopoB pucKa I KOPOB (BO3PACT KUBOTHOTO, 3aJHUE WX ITepEeJIHUE JOIH BEIMEHH, XapakTep HHOEKINN) u
Ha (epMe (aJTOPUTM TUTHEHBI).

JlanpHeiimee uccieioBaHNe HEOOXOIMMO HATIPABISATh HAa OLEHKY OTHAJICHHOTO BIUSHUS JIeUYeHUS (KOPOTKOE MM JUTH-
TeJIbHOE, JO3UPOBKA, YaCTOTA UCIOIb30BAHHUS) HA YCTOHUHBOCTh MATOTEHOB M KOJIMYECTBO PEIUMBOB.

KnroueBble c10Ba: KOpoBa, MacTUT, JICUEHUE, aHTUOMOTHK, PEKHUM, PE3UCTEHTHOCTb.

Modern challnges in antibiotic treatment of mastitis in dairy cows

Kozii N., Shaganenko V., Plachotniuk 1., Koziy V.

The infection agents are the major ethiological factors of mastitis in dairy cows. Yet, the control of mastitis on dairy
farms has to be grounded in a number of measures including drug choice and application regime, keeping and feeding sys-
tems, farm hygiene procedures, cows' health status and parity etc. The main purpose of this review was to evaluate the
modern challenges of antibiotic treatment of dairy cows with mastitis.

It was found that the research on antibiotic use in mastitis cases in dairy cows is numerous. The dominant isolated
mastitis pathogens are Staphylococcus and Streptococcus spp., Escherichia coli and some other gram negative enteric
bacteria. Antibiotics are the most common medicines used in mastitis cases in dairy cows. Resistance and survival
properties of mastitis causative pathogens are changing and the fact has to be taken into account. The treatment of
mastitis depends on a group of factors. These factors include treatment regimen (duration, method of drug input, drug
choice) and risk factors on cow (parity, rare or front quarters involvement, infection recurrences) and on farm (hygiene
algorithm) level.

The further study needed to evaluate the distant influence of treatment regimen (short or prolonged duration, dosage,
frequency of use) on pathogen resistant properties and mastitis reoccurrence rate.
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MOJIEKYJAPHO-BIOJIOT'TYHI MEXAHI3MH
PEITAPATUBHOI'O OCTEOI'EHE3Y

KicTkoBa penapatisi € CKJIagHUM Oi0JOTIYHUM MPOLIECOM BiJHOBIICHHS MOIIKO/PKCHOI TKAHHHH, SIKAa CYIPOBOKYETHCS
TPUBAIUMH TiIEPKOATYJISAUiHHUMH 3pYILICHHSIMH B CHCTEMi reMOCTasy y BUIJISAI Pi3HOrO CTYIEHsS PO3BHTKY KOAaryJomarii,
eHIoTemanbHOl IMChYHKIIT Ta 3HIKCHHSM CHHTE3y OKCHIY a30Ty, LIO HEraTHBHO BIUIMBA€ Ha aHTIOTCHE3 i pernapaTHBHI
npouecu. Lle cynpoBomKyeThCS HaAMIPHEM HPOSBOM peakmii rocTpoi a3y i3 3HaYHUM MiIBUIIEHHSM PiBHS OLIKIB rocTpol
¢a3u (rantornobiny, nepysomiasMiny, GidpuHoreHy, C-peakTHBHOTO OifIka Ta MapKepiB CIIOIYYHOI TKAHMHH), 1[0 yIOBLIb-
HIOE KOHCOJIALI0 yaaMKiB KicTok. [Ipu 1boMy peryJsiiisi pernapaTHBHOTO OCTEOTeHe3y BiOYyBAa€ThCs Ha CHCTEMHOMY Ta
JIOKAJIbHOMY PIBHSIX, IO 3/iHCHIOETHCS 13 3ay4SHHSIM PSIIy PI3HUX CHCTEM OpraHi3My Ta YHCICHHHX Oi0JIOTiYHHUX PEYOBHH
Ha PiBHI PELENTOPHOrO anapary.

Knaro4oBi cioBa: penapaTHBHUI OCTEOreHe3, KiCTKOBa pereHepallisi, 3ar0€HHs IepesoMiB, PeryJIsiiis 0CTeoreHe-
3y, TBapUHH.

© Py6aenxo M.B., Cemensik C.A., Auapieus B.I., 2017.
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KoHcomimamis mepenoMy — 1e CKJIagHuil O10JI0TIYHIH MPOIIeC, KU MPOXOAUTh HU3KY IMOCIIIOB-
HUX CTafiil i 3aBepuIyeTbcsi GOPMYBaHHSAM B 30HI (paKkTypH KICTKOBOi TKAHWHH 1EHTUYHOI TiH, LI0
iCHyBaja J10 TepeyioMy 3aBIsKH MPUTAMAHHOMY JIMIIE JUIS KICTKOBOT TKaHWHU KIITHHHOMY THITY pe-
redepairii. [Tpu upomy pi3Hi gocaignuku [1-3] BUAUIAIOTE Bia TPhOX 0 I’ SATH cTaii (ha3) KOHCOIi-
narii Gpakryp.

[epeOir pemapaTHBHOTO OCTEOTCHE3Y 3aJICXKUTh BiJ| 3araibHUX (BiK, CTaTh, TIMOBITAMiIHO3, aHEMIl
TOIIO) 1 MiCIIEBUX (TMOPYILIEHHS KPOBOOOIrY B MiCIIi MEPEIIOMY, CTAOUIBHICTh (iKcallii KICTKOBUX yia-
MKiB Ta HasBHICTh KICTKOBUX Ac(eKTiB) GaKTOPiB Ta Mae CKJIAMHY peryismiro. KoHcoumimaris nepemno-
MiB KiCTOK BiJIOYBA€EThCS MUITXOM IEPBUHHOTO 200 BTOPUHHOTO 3policHHs [4, 5].

[lepeunne (6e3 yTBOpeHHS (hiOPO3HO-XPSAIIIOBOTO MO30JIs1), MOXKIIMBE 3a CTa0LIBHOI (ikcallil KicT-
KOBHIX YJIaMKIB 3 BiACTaHHIO MK HUMH MeHIne 0,1 MM. Y 1IbOMy BHTIAZKY OCTEOKIIACTH ITEPETUHAIOTH
JiHifo nepenoMy Ta (GOpMyIOTh 3ariuMONeHHs (JIaKyHH), SIKI OCTEOOJACTH 3alOBHIOIOTH KiCTKOBOIO
TKaHUHOIO, 32 PaXyHOK YOr0 BiIOYBA€ThCS OJHOYACHO 3POILICHHS MEPEIoMy Ta YTBOPEHHS TraBepco-
BHX KaHaJiB [6].

BropunHe 3polieHHs] XapakTepHe AJS CKJIAAHUX OCKOJKOBHX IEPEIOMiB, 3a HAasBHOCTI AiacTaszy
Ta HaBiTh HE3HAYHHMX MIKPOPYXiB MiX KiCTKOBUMH yJaMKaMH. B Iux BHITagKax penapaTuBHUI 0CTeo-
reHe3 MPOXOAMTh Y PsI MOCHIIOBHMX cTadii (($ha3) i CynpoBOIKYeThCS (OpMyBaHHIM (iOpO3HO-
XpSIIIOBOTO pereHepaTry. O0’eM yTBOPEHOTO MO30JIS 3aJICKHUTh Bil CTa0LIFHOCTI MepeioMy Ta 30111b-
LIYETHCS 3a 3MEHIIEeHHS 11 piBHA [7].

HecTaliapHICTE KICTKOBUX yJIaMKIB ITiJT 4ac KOHCOIiAamii pakTyp € HalHOUIbII IMOITMPEHOIO TIPH-
YHHOKO PO3BUTKY YCKIIQJHEHb (HE3pOIleHb, (POPMYBAHHS IICEBJOCYTIO0IB) pEMapaTHBHOTO OCTEOre-
Hesy [, 6].

PenapatuBHuii octeorenes 3a GpakTyp TpyOUacTUX KiCTOK CYyNPOBOIKYETHCS TPUBAIUMH, 10
JIBOX THKHIB ITICJIS TPaBMH, T1MIEPKOATYIISIIHHUMHA 3pYIIIEHHIMA B CUCTEMI reMoCTa3y, sSKi Xapak-
TePU3YIOTHCA K KOAryJiomaTisi CioXuBaHHs. [Ipu IbOMY pO3BUBAETHCS SHAOTENIAbHA TUC]YHK-
IS 13 3HIKCHHSAM CHHTE3y OKCHAY a30Ty, 10 HETaTHBHO BIUIMBA€ HAa aHTIOT€HE3 1 permapaTHBHI
nporiecu. TakoX TepIna cTamis penapaTHBHOTO OCTEOTEHE3Y 3a MepeioMiB TPyOUacTUX KiCTOK Y
cobak CympoBOKYETHCS HAAMIPHOIO 3alajJbHOI0 PEaKIli€lo 13 3HAYHUM ITiIABUIICHHSAM pPiBHS O11-
KiB roctpoi ¢asu (rantornodiny, uepyiomiasminy, pidpunoreny, C-peakTuBHOro Oijika Ta Map-
KepiB CIOJy4YHOI TKaHuHM). HamMipHu# mposiB peakiiii roctpoi (a3u yrnoBUIbHIOE KOHCOJIAIli0
nepenomy [8—10].

Perynsuist penapaTHBHOTO OCTEOTeHE3Y BiAOYBAa€ThCS HA CUCTEMHOMY Ta JIOKaJIbHOMY piBHsX. bi-
OJIOT1YHI PEUYOBHHH, AKi OEpYTh YUaCTh y JOKaJIbHIN perysii KiCTKOBOI penapariii, MogiIfI0Ts Ha TPU
IPYyIH: MPO3anajibHi HUTOKIHY, (PaKTOPU POCTY, aHrioreHHi GakTopu [11].

[pozananeHi rurokinu (IL-1, IL-6) i dakTop HEKpo3y myXiauH-ajbda, SKi MPOAYKYIOTHCSI Mak-
podaramu i HeTpodinaMH, CTUMYITIOIOTH XEMOTAaKCHC ME3EHXIMAIBHUX Ta KJIITHH BOTHUINA 3aIlalieH-
Ha. Hurokiam TNF-a ta IL-1 iggykyrots IL-6, skuii ctuMymioe ¢hopMyBaHHS XPSIIIOBOI MO30JIi, aHT10-
redes Ta AudepeHIiroBaHHS 0CTeO0IaCTIB 1 ocTeokacTis [12-13].

Hamu BcTanosneHo [14], mo 3a iHTpaMenyasipHOTO OCTEOCHHTE3Y B COOAK CIOCTEPIraeTbes TPH-
BaJie MiABUIICHHS PiBHSA y KpOBI Mpo3anajbHUX LUTOKIHIB, MOYMHAIOUM 3 1-01 1o0u, 3 mikoMm st
TNF-o — na 10-1y, a IL-1B — Ha 30-Ty 100y micas TpaBmu. [Ipu nmboMy MakcHMaiabHa KOHIICHTPAITis
npoTu3anaibHoro nutokiny — IL-10, cnocrepiranacs numie Ha 30-Ty 100y, MO CBITYHUTH MO aucOa-
JIAHC aHTarOHICTHYHUX CHUCTEM ITUTOKIHIB Ha €TaIli OCTEOIHIYKINI 3a KJIACHYHOTO 1HTpaMeIyJIIpHOTO
OCTEeOCHHTE3y. B CBOIO uepry HEeKOHTPOJIHOBaHA ITUTOKIHOBA PEAKIlis 3yMOBIIOE EHAOTEMIAIbHY AHC-
¢dbyuakmiro [9] Ta MPU3BOIUTE IO TINIEPAKTUBAIIIT CYTHHHO-TPOMOOITUTAPHOTO Ta MaKPOIIUPKYJISIIITHO-
ro remocTasy [15, 16], mo yckinagHioe nepedir pernapaTHBHOTO OCTCOTEHESY.

dakropu pocTy — K creru@ivHi 0i0JOriYHO aKTHBHI PEUYOBHUHHU, CTHUMYIIIOIOTH OCTCOICHE3 Ha
pI3HUX CTamisax KoHcomimarii mepermoMy. Jlo HMX HajeXaTh: KIiCTKOBI MOPGOTeHETHYHI OiIKH
(bonemorphogenetic proteins — BMPs), tpanchopmyroui daxtopu pocty (transforming growth
factor-beta — TGF-bl, -b2, -b3), TpombonuTapuuii paxrop pocry (platelet-derived growth factor —
PDGF), daktop pocty ¢ibpobdmacti (fibroblast growth factor — FGFs), incyminononioauii dpakrop
pocty (insulin-like growth factors — IGFs), audepenuirorounii ¢akrop pocty (growth and
differentiation factors — GDF-1, -5, -8, -10). [Ipu upomy HalOinbII TOTY>KHUMH OCTEOIHAYKTOPAMHU,
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SIKI CTUMYJTIOIOTHh THQEPEHITIIOBAHHS ME3CHXIMAIBHUX CTOBOYPOBHX KIIITHH B OCTE00JIACTH € KiCT-
KoBi Mop¢oreHeTnyHi 6inku. Tak, y Mumiei 3 iHakTuBoBaHOIO MyTaniero BMP-2 kicTkoBa M0307b
He yTBOoproetbes [11, 17, 18].

AmnrioreHHi (GaKTOpH BiAIrparOTh MPOBITHY POJIb Y MPOIEC] BACKYISIPH3aIlii KICTKOBOTO pereHepary,
SIKUAHM PEeTYMIOETHCS aHTIOMOCTHHAMY Ta CyJUHHO-CHAOTENanbHIM (pakTopoM pocty (vascular-endothelial
growth factor — VEGF). Anrionoernny, y nepury yepry 1 i2, € cyIMHHIMH MOP(OTeHETHYHUMU OLTKaMu,
iX eKcrpecis IHIYKye BacKyJISApU3aIlil0 pereHepary Bia CyawH oOkicTsa. OmHaK KIIOYOBHM PETYIISTOPOM
IILOT'0 MPOIIECY € (haKTOP POCTY SHAOTENIII0, OCKLIBKY BiH O€3M0CEPEIHBO CTUMYJIFOE aHTIOreHe3, HAKOIIH-
YeHHs 1 mpotidepallito Me3eHXIMaJIbHIX CTOBOYPOBHUX KJITHH Y CYAMHHI creTiHHs [19-21].

BaknvBe 3HaUCHHS y TIPOIIECI pEapaTUBHOTO OCTEOTEHE3Y BiMIrparoTh Me3eHXIMaJIbHI CTOBOYpO-
Bi kimiTuHU (mesenchymal stem cells — MSCs), siki MOTpamIsAioTh y MIISHKY TPaBMH 3 KICTKOBOTO MO3-
Ky, OTOUYIOUUX M’ SIKHX TKaHHH, CUCTEMHOTO KPOBOOOITY Ta OTU(EPEHLIIOI0THCS 32 XOHAPOTCHHUM 1
OCTEOTeHHHMM IIIAXaMH. IX HaJXO/KEHHS y 30HY MOLIKOKEHHS PEryJIol0Th KiCTKOBI MOP(OreHeTH-
yhi Outku (BMP-7 ta BMP-2). Ilpu 1isomy ctpomansuuii kimituHHUER ¢daktop (SDF-1) 3 moasidiHum
G-6inkoBumM penentopoM CXCR-4 € KII0U0BUM PErysisiTOPOM HaIXOIDKEHHS crelu(iyHuX Me3eHXi-
MaJIbHUX CTOBOYPOBHX KIIITHH 0 TUISHKHA TPaBMOBAHOI KiCTKH [22-24].

DpakTypH KiCTOK CYIIPOBOKYIOTHCS TTOIIKODKEHHSIM KiCTKOBHX 0ajloK, KICTKOBOTO MO3KY, OKiC-
To, CyJIH, M SKHUX TKaHUH Ta 1HIIHX MOP(OJIOTIYHUX CTPYKTYD, SKi 3HAXOASATHCS B 30HI MEPEIIOMY.
TpaBMa CyquH CympOBOIXYETHCS KPOBOBHIMBOM, aKTHBALI€I0 KOAryJsIIMHOTO Kackaxy Ta (opmy-
BaHHSIM KPOB’STHOTO 3TyCTKY B 30Hi IepeIoMy, KU MMOBHICTIO a00 9aCTKOBO 3aIllOBHIOE HABKOJIOBII-
JIAMKOBHH TIPOCTip. YHACIIIOK IHOTO MOPYIIYETHCS KPOBOOOIT, PO3BUBAIOTHCS PI3ZHOTO CTYTICHS -
CTPYKTHUBHI MpOILIECH, HEKPO3 KIIITHH 1 TKAaHUH Y OUISHLI [EpeIoMy Ta Ha JesKiil BiZicTaHi BiJ HBOTO,
IO € MMyCKOBUM MEXaHi3MOM JUIS PO3BUTKY 3alajieHHs 1 IepIloio CTaAi€l0 PenapaTHBHOTO OCTEOTeHe-
3y, sIka TpUBae OJU3bpKO 5-TH 1mib [25, 26].

Haii0inbme po3di>kHOCTEH Y qOCHiAHUKIB [, 7, 27] BUHHKae caMe 3a TIIyMadeHHs Mepuioi craii
(dasm). Bigrak ii Ha3MBarOTh MO-Pi3HOMY — pelapaTHBHA PEaKilisl, paHHI MOCTTPAaBMAaTHYHI 3MiHH, 3a-
naneHHs, GopmyBaHHsS (GiOpHUH-KPOB’THOTO 3rycTKy. HeyckmamaeHnid mepeOir i€l crafii € Haa3Bu-
JaifHO BaXKIMBUM, OCKIJTBKH OUTBIINICTE IMOPYIIEH KICTKOBOT pemnapaliii 3aKi1afaloTbCsl caMe B IIeH Tme-
pion. 3a pi3HHX BapiaHTIB AWCpEreHepalii BiAMiYa€ThCsl MOMIOHICTh TiCTOJIOTIYHOI KAPTHHH, SKa Xa-
paKTepU3yeThCA HASBHICTIO B pereHeparax 3HaYyHMUX AUISHOK BOJOKHHUCTOI CIOJIyYHOI TKAaHUHHM, IO
CBITYUTH PO MOPYIIECHHS AU(EPCHIIIFOBAHHS OCTECOIC€HHUX KIIITHH B OCTEOOJIACTH.

I'emaToma, sika yTBOpWIIACh B 30HI MEPETIOMY, Ma€ BaXXJIMBE 3HAYECHHS IS MOJAIBLIOTO Mepediry
pemapaTuBHOTO OCTEOTEHE3Y, OCKIIBKH BOHA € JDKEPENIOM OCTEOreHHHX KIITHH Ta (DakTOpiB poCTy
(PDGF, VEGF, TGF-b), sixi cTUMyJTI010Th (h)OpMYBaHHS KiCTKOBOI TKaHUHH. Ll miaTBepIKy€eThCs 10-
CTiaMul 3 TpaHCIDIAHTAIlil TEMaTOMH 3 JUISHKH TMEPEJIOMy — B CKTOIIYHHX MICISIX BOHA 3YMOBIIOE
SHIOXOHApaIbHUI ocTeoreHes [28].

[Nepimmu KIIITHHHAME €JIEMEHTaMH, SIKI BUSIBJISIFOTBCSI B MICI TPaBMH € HEUTPOQIIM, BOHU CEKPETY-
F0Th YHCJICHHI LIMTOKIHM, IO PEryJIoITh 3alajbHUIN mporiec, mpoiidepario Ta qudepeHIiOBaHHs Kili-
THH. Jlemo mi3Hime 3’ sBIsI0ThCS MaKpogary, IMOCTYIIOBO MO X0y CyJWH NPHEIHYIOTHCS TTIOOIUHOKI Ma-
noaudepeHLiiioBaHi CTOBOYpPOBI KIITHHH, SKi MAIOTh BUCOKY Ipoiid)epaTUBHY akTHBHICTS [29, 30].

Perymroerbes nett mporec IL-1, IL-6, TNF-a, ski BUAIIAIOTECS MakpodaramMu, 3amajbHAMH KITITH-
HaMH Ta CTHMYJIOIOTH XEMOTAKCHC IHIIMX 3alajJbHUX 1 ME3eHXIMaJbHHUX KIITHH. PakTopu pocTy
PDGF ta TGF-b BUIUISIOTECS A€TpaHyIbOBAaHUMH TPOMOOLIMTAMH Ha PaHHIX CTalisX perapaTUBHOIO
OCTEOTCHE3Y 1 CTUMYJIIIOIOTh MITOTE€HE3 ME3CHXIMAIBHAX KIIITHH Ta OCTEO0JIACTIB, & TAKOXK XEMOTaK-
CHC 3alajbHUX 1 ME3CHXIMaJIbHUX KIITHH. BMP-2 — mepmiuii i3 KicTKOBUX MOP()OreHeHESTHUHUX O1J1-
KiB, SIKMH 3’SIBIIIETBCS B MICIIl MEpeoMy i 3allyCKae Mpolec KOHCOMalii, CTUMYJIIOE XOHAPOTeHE3,
perymioe ekcrnpecito iHmux BMP (-2, -6, -9), ski € HalO1IpIII BATOMUME 1HAYKTOpaMH IH(EpeHIIito-
BaHHS ME3eHXIMaJIbHUX CTOBOYPOBHX KIIITHH B ocTeoOmactu [24, 31].

VY nopanbioMy B reMaTtoMmi BiiOyBaeThes Aerpaaalisi GOpMEHUX €IeMEHTIB KpoBi Ta GopMyeTbCs
Oarara (iOpuHOM TpaHyJIsLiiiHAa TKAHIHA, B MEXKaX SIKOi YTBOPIOETHCS M SIKUH KiCTKOBHH Mo30ib. Ha
MOJEIISIX TBapHH (KPOJIi, IIypH) Tk ii popMyBaHHS mpumianae Ha 7-9 moOy. Lle apyra cramis penapa-
TUBHOTO OCTEOTEHE3Y, SIKY AOCIiAHUKN HAa3WBAIOTh — Mirpamis i mpoiidepariss Me3eHXIMaIbHUX KITi-
THH a00 AudepeHitoBaH s KIITHH Ta (JOpMYyBaHHs TKAHWHHOCTIEHM(IYHUX CTPYKTYp Y 30HI Ieperno-
My. 3a pi3HUMH JaHUMHU BoHA TpuBae 4—10, 2-30 mi6 [27, 32].
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VY 1eif mepios HABKOJIO KiICTKOBHX yJIaMKiB MmodynHae GOpMyBaTHCh MAaH)KETKa 3 KiCTKOBOTO pe-
reHepary, sfika BUKOHYe (QyHKUiro ctalimizamii nepenomy. Lle BinOyBaeTbes 3aBasiku mposmideparnii
KJIITHH KaMOiaJbHOTO Mapy KiCTKOBOiI TKAHWHH B CKJIai CTPOMH KiCTKOBOTO MO3KY, OCTCOTCHHHX
KJIITHH TIEepIOCTy, OCTEOHIB 1 eHmoocTy. Halibinpma mBuakicTe mposideparii CIOCTEpiracThCs B
IIIMOOKOMY IIapi OKicTs, SIKe po3TamoBaHe Oils Micus mepenoMmy. BHacmimoKk akTHBHOTO PO3MHO-
KEHHS KaMOiaJIbHUX KIIITHH OKICTSI NOCTYNOBO (OPMYETHCS MepiocTalbHA YacTHHA KiCTKOBOI MO-
3omi [11, 33].

PicT ocTeoreHHUX KIIITHH, pO3TAIIOBAHNX Y TIOBEPXHEBUX IIapaxX KiCTKOBOTO pereHeparTy BimOyBa-
€THCS MIBUJIIIIEC, HIK KAIUIAPIB 13 OKICTS, TOMY Ili KJIITHHUA ONHHSIOTHCS B YMOBaX HEIOCTATHHOI OKCH-
reHamii Ta MaloTh TEHICHIII0O MEPETBOPIOBATUCH Y XOHIPOIUTH, IO MPHU3BOAUTH A0 (HOpMyBaHHS
XpsIllla B 30BHIMIHIA YaCTHHI KICTKOBOTO MO30J1s1. HaToMicTh OCTEOTeHHI KIIITHHH, PO3TAlIOBaHi OJIH-
K4Ye O KPOBOHOCHHMX CyOUH ITEPIOCTY B YMOBax OINTHMalbHOI OKCHIeHalil AudepeHiloThe B
octeobmactu [34].

Ha yTBOpeHHS TKaHMHHM KiCTKOBOT'O MO30JIS BIUIMBA€E KITBKICTh ME3EHXIMAIBHHX CTOBOYPOBUX
kiiTuH. [Ipy 1boMy BakiIMBe 3HAUYEHHs BilirpatoTh TpaHchopmytounii gakrop pocty (TGF-B) ta wie-
HU i€l cyneppoaunu — B2, -3, GDF-5, siki perynoloTs XOHAPOTeHe3 Ta SHI0XOHApalbHy ocHika-
miro. B meit mepion 3HWKYIOThCS piBHI iHTepaeikiaiB (IL-1, 1L-6), HATOMICTh IiIBUNTYETHCS aKTHB-
HICTh KICTKOBUX MOpdoreHeTHIHHX OUTKiB (BMP-5 1 -6), K1 iHAYKYIOTh KIITHHHY Hpoidepariiio 3a
iHTpamMeMOpaHHoi ocu(ikawii. AHTiOT€He3 y LI0 CTail0 PerynoeThes anrionoetnHom-1 [5, 35].

MamkeTH KiCTKOBHX YJIAMKIB IIPOJOBXKYIOTh POCTH 3aBASKH Mpomidepaliii OCTEOreHHUX KIITHH Y
30BHIINHIX IIapax i, MEHIIIOI0 MipOI0, IHTEPCTHUIIIATFHOMY POCTY XpSAIlla B CEpEIHIX mapax KiCTKOBOI
MO30Ii. 3aBASKH LbOMY MaHXeTH 000X yJIaMKiB IMOTOBIIYIOTECS 1 BUIT SIYYIOTHCS Ha3yCTPid OJHA OJ-
Hill, 10 MPUBOAMTE 10 iX 3’eAHaHHS. KIITHHH €HAOOCTY TakoX MpoiiepyroTh, aje BHPa)KEHICTh
IIHOTO TPOTIECY JIET0 MEHINa, HiX y mepiocTi. KpiM TOro, 0cTeoTeHHI KIITHHH 1 KaIsIph TaBEPCOBUX
KaHaJiB IPOPOCTAIOTh Y MPOMDKOK MiXK KICTKOBUMH YJIaMKaMH i TaKoX (POPMYIOTh BHYTPILIHIO Yac-
THUHY KiCTKOBOTO MO30Jist [36].

Xpsmr KICTKOBOTO MO30JIS iCHY€ THMYACOBO 1 B TIOJIAIBIIIOMY, B Mipy POCTY CYIHH YCEPEANHY pe-
TeHEepaTy Ta MOKpPAIIEHHS OKCHTEHAIlli HOTO BHYTPIMIHIX IIapiB, XPSIIOBI KIITHHH, K1 PO3TAIIOBaHI
HaiOMmK49e 10 HOBOYTBOPEHOI KiCTKH, TiNEPTPOPYIOThCS, a MKKIITHHHA PEUOBUHA MiHEPaJi3y€eThCs,
10 TIPU3BOAUTH J0 iX armonTo3y. B pe3ymbTari Bech XPSIIl 3aMINTy€e€ThCS PETUKYIT0(i0OPO3HOI0 KiCTKO-
BOIO TKaHuHOIO [37, 38].

Mexanizm Kanpuudikamii xpsma 3a0e3neuyioTh MITOXOHIPIT, AKi HAKONMYYIOTh KalbLi€BMICHI
TpaHyly B TINOKCHUYHOMY cepeoBulli nepenomy. [licns pe3opOuii XpsmoBoro Mo30s, TpaHyiu Ka-
JBIII0 TPAHCIOPTYIOThCS B CKCTPAICTIONSAPHUI MaTpUKC, MPEIUITITYIOThCS i3 Pocdarom Ta CTarOTh
sIpoM it GOpMyBaHHS KPHCTATIB rigpokcuanatuty. Li mpoiecu 00’ €qHyIOTh Y TPETIO CTail0 pera-
PaTHBHOTO OCTEOr€HE3y — YTBOPEHHsI KICTKOBO-XPAILIOBOr0 pereHepary abo peopraHizallisi TKAHHHHUX
CTPYKTYp Ta iX MiHepaui3aris, ska TpuBae Big 9-25 mi6 no 16 TwkHiB micis tTpasmu [27, 30]. Omxaak
iHIm pocaigauky [38, 39] 00’ €qHyIOTh APYry Ta TPETIO CTail y a3y penapariii.

PerymioeTbes TpeTs cTafis penapaTHBHOTO OCTEOTeHE3y Makpodar-KoJIHIECTUMYIIOIOYHM (PaKTo-
pom (M-CSF), TNF-0, RANKL i ORG, sxki iHiIiforoTh pe3opO1iro MiHepanizoBaHoro xpsma. [Ipu
1IbOMY BOHH CTHMYJIIOIOTh aKTUBHICTh KICTKOBUX KIITHH, IPUCKOPIOIOYHM (POPMYBaHHS KiCTKOBOI TKa-
HuHU. Tak, ¢axTop Hekpo3y nmyxiuH — TNF-o ctumymroe audepeHiitoBaHHsS Me3eHXiMaTbHUX CTOB-
OypOBHX KJIITHH B OCTEOT€HHI Ta iHILIIOE amonTo3 XOHAPOLMTIB. Y LeH Mepio] 3HMKYETbCS aKTHUB-
Hicts (akrtopiB pocty TGF-B, 2, -3 ta GDF-5, HaTOMICTh HiJABHMIIYETHCS aKTHUBHICTh KiCTKOBHX
MopdoreHeTHIHNX OUTKIB (BMP-3, -4, -7, -8), sSKi pery;Iol0Th IPOIeCcH pe30pOIlil XpsIma Ta MiHepa-
JTi3arii KiCTKOBOro M030J1s. PicT Ta pO3BHTOK Cy/IMH Yy KiCTKOBOMY pereHepaTi B Iel MepioJ peryIiro-
€ThCS 3a PaxXyHOK aKTHBaLil CyIWHHO-CHIOTEIIaNbHOrO (DakTopa pocTy. 3a HAHOUIBII AKTHBHOTO
OCTEOTeHE3y IMOBTOPHO MiABUINYETHCS aKTUBHICTH IL-1 Ta TNF-0, piBeHb SKUX 3aJUIIAETHCS TOCUTH
BHCOKHM 1 IiJ] 4ac peMoJIeIIOBaHHs KiICTKOBOTO pereHepary [7, 40, 41].

Jnist 3aBeplUICHHS pernapaTHBHOTO OCTEOTeHe3y HeoOXinHO, 00 y MOIIKOMKEeHIH AUISHIN KiCTKH
Oyna BigHOBIIeHa 11 opraHocnenudiuHa cTpykrypa. [Ipu oMy 3MEHIIYETHCS 00’ €M MEPIOCTAIBHOTO
MO30J1s, a Ty04yacTa KicTKOBa TKaHMHA 3aMiLyeThCsS Ha KOMIAKTHY. B pe3ynbrari KicTKa ctae Oiibin
MilHima 1 Tpabekynu, sKi 3HaXOAAThCS 10 nepudepii KICTKOBUX YIaMKiB, OilbIIe HE YKPIIUTIOIOTH X,
a TOMY ITOCTYTIOBO Pe30pOYIOThCS. TaKoK BITHOBIIOETHCS CIIOIYUYEHHS OCTEOHIB KiCTKOBHX YJIAMKIB,
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€HI00CTAIbHA YaCTHHA KiCTKOBOTO pEreHepaTy pe30pOyeThCS 1 BITHOBIIOETHCS MPOXITHICTH KaHATY
KICTKOBOTO MO3KY [4, 7, 42].

VY pe3ynbraTi HOro Mpoiecy KOHGIrypaiis KiCTKHA MOBHICTIO BiJHOBIIOETHCS, a MICIE MIEPEIOMY
PEHTTEHOJIOTIYHO HE BHUIJISAAA€ K MOTOBIICHHA. lle derBepra cramis, abo Tpets dasza koHcosimamii
nepenomy, Ky OUTBIIICTD AOCIiAHUKIB Ha3MBaIOTh — PEMOJICNIOBaHHs a00 (YHKLIOHATBHOIO ajanTa-
uiero. Bona 3aiiMae 6mu3bko 70 % ycboro TepMiHy KOHCOMIJAIIl mepeaoMy Ta MOKe 3HA4HO BapiroBa-
TH — BiJ] KITBKOX MicsIIiB 10 6-9 pokiB [4, 27, 32, 43].

3a manumu [32] BHIOIISIOTH I ¥ STy CTAiI0 — PO3PIIICHHS, KA XapaKTEePU3y€EThCs HASBHICTIO
ICTHHHOT'O OcTeoreHe3y 1 (hopMyBaHHSIM KiCTKOBOI TKaHWHH, 110 HE BiAPI3HAETHCA BiJl OTOUYIOUOi He-
TTOTITKO/KEHOT KiCTKH 3 BiJHOBIICHHAM i1 popmu 1 GyHKITI.

[porec peMoEMOBaHHS CYIPOBOMKYETHCS 3HIKCHHSIM aKTHBHOCTI (hakTopiB pocty — TGF-bl-b3,
GDF-10 Tta GinpmocTi KicTKoBUX MopdoreHeTnyHux OinkiB. [Ipu mpoMy croctepiraerbes miJBUILCH-
Hs1 aktuBHOCTI IL-1, TNF-0. Ta BMP-2, siKi TOKaJIbHO PETYIIOI0Th Mepedir pernapaTHBHOTO OCTEOTeHe-
3y B 11e# nepiox [10, 44, 45].

Xoua penapaTUBHUH OCTEOT'€HE3 IEPEBAXKHO PETYIIOETHCS JIOKAJIBHO, HAa HOTro mepedir Takoxk
BIUIMBAIOTh CUCTEMHI ()aKTOPH — MapaTropMOH, COMAaTOTPOIIH, €CTPOreHH, KOPTUKOTPOIIHI TOPMOHH.
Tak, Bimpa3y micis TpaBMu B 14 pa3iB migsumtyetses KoHmeHTpamnis AKTI ta BTpudi piBeHb ambaoc-
TepOHY. AKTHBHICTh KAIBIIUTOHIHY TIOCTYIIOBO MiABUINYETHCS B 4 pasu 3 miKkoM Ha 42-49-y moby 1mic-
151 TpaBMU. OCHOBHA HOTO Aist — akTHBaLisl O10CHMHTE3Y JIy>KHOI ocdaraszu i cTUMyIsinis npoiidepa-
1ii ocreobactiB. EcTporenn, B CBOIO 4epry, iHAyKYyIOTh a3y pereHeparlii Ta eHIOXOHIPaIbHY OCH-
(hixarriro, IPUCKOPIOIOYH KOHCOMInaIlito ¢hpaktyp [46]. [lapatropMoH OmOCEPEAKOBAHO CTUMYITIOE aK-
TUBHICTb OCTEOKJIACTIB, SIKi pe30pOYIOTh Ha MOYATKOBUX €Tamax HeKPOTH30BaHi (parMeHTH KiCTKOBUX
yIIaMKiB, a y a3y peMoeNoBaHHs — HaAMIPHHUH MepiocTalbHUI Ta €HAOOCTAIbHUN pereHepaT. AK-
THBHICTH MTapaTrOPMOHY 30UIBITYETHCS B 3,5 pa3y MPOTATOM IEPIIOTO THXKHS MIiCIIA TPaBMH 3 MaKCH-
MaJbHOIO aKTUBHICTIO Ha 14 100y [47].

3a3Buuail A KOHTPOJIO MMepediry penapaTHBHOTO OCTEOreHe3y BHKOPHCTOBYIOTH PE3YJbTaTH
KJTIHIKO-PEHTI€HOJIOTIYHUX, 3HAYHO PiJIIIie ToMorpadidHmX 1 TiCTOMOTIYHUX nociimkeHs [48]. [Ipore,
1oro o0’€KTHMBHA OIliHKA HEMOXUIMBA 0€3 BHU3HAUCHHS MATOXIMIUYHUX KPHUTEPIiB 3amaibHO-pernapa-
TUBHOTO MPOIIECY Ta KICTKOBOrO MeTa0omi3My. B 3B’ 513Ky 3 MM, TOCTiIHUKAMH BCTAaHOBJICHO IiarHO-
CTUYHO-TIPOTHOCTUYIHE 3HAYCHHS MapKEepPiB CIOIYYHOI TKaHUHHU [49], TOKa3HUKIB CHCTEMH TeMOCTa3y
[15] Ta dyHKIIIOHANTBHOTO cTaHy eHmoTemiro [50].

OpnHak, nuIIe HEeMIOAAaBHO IS OLIIHKH MeTa00Ii3My KiCTKOBOI TKAaHWHH Y TBApUH 3alPOMIOHOBAHO
pan cnenmdivyHUX 10 KICTKOBOI TKaHMHM Ol0XIMIYHHMX MapKepiB: JyxkHa (ocdaTaza Ta ii KiCTKOBHN
130(pepMEHT, OCTCOKAJBIINH, C-TePMIHATBHUN TemonenTua kojareHy [ twmmy [51], Taptpat-
pesucTenTHa Kucia docdarasa [52], a Hamu [48] nmpoBeneHa mepBUHHA X KOMIUIEKCHA OITIHKA B JH-
HaMilli BUKOPUCTaHHSI TiIPOKCHANaTUTHUX MaTepiajiB Ui 3aMillleHHS KiCTKOBHUX Je(EKTiB y coOax.

TakuM 9uHOM, penapaTUBHHI OCTEOTEHE3 MPOXOIUTH Psi/i TIOCTIIOBHUX CTafiil Ta Mae HaJ3BU-
JaifHO CKJIAIHy MOJIEKYJSIPHO-O010JIOTIUHY peryJisimio. Pi3sHOMaHITHI MicIieBi 1 3araibHi (haKTOpH MO-
KYTh HETaTHBHO BIUIMBATH Ha Horo mepelir Ta MpOBOKYBATH PO3BHTOK ycKiaaHeHb. OIHAK MOJIEKY-
JSIpHO-010JIOTIYHI MEXaHI3MH PeNapaTHBHOTO OCTEOICHE3y B PI3HUX BHIIB TBApPHH Ta iX MaTOXiMidHi
MapKepH Ha MOYaTKOBOMY €Talli BUBYEHHS.
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Mo.JiekyJIsIpHO-0HOIOrHYeCKHe MeXaHH3MbI PeNapaTHBHOI'0 0CTEOreHe3a

Py6aenko M.B., Cemensik C.A., Auapuen B.I'.

KocTHOe 3a)KHBIICHHE SIBISETCS CJIOKHBIM OHOJIOTHYECKHM ITPOLIECCOM BOCCTAHOBIICHUS TIOBPEXACHHOM TKaHU, KOTOpAst
COIPOBOKAACTCS AIUTCIBHBIMU TUIICPKOArYJSIIHOHHBIME CIBUTAMH B CHCTEME I'€MOCTa3a B BHIC Pa3iIMYHOM CTEHECHH pas-
BUTHS KOATyJIONATHH, SHAOTCIMAIBHON TUCOYHKINHM U CHIDKEHHEM CHHTE3a OKCHJA a30Ta, YTO OTPHUIATEIBHO BIMSET Ha
AQHT'MOTEHE3 U PernapaTHBHbIE MPOLECChl. DTO CONPOBOKAAETCS YPE3MEPHBIM NPOSBICHUEM PEAKLUH OCTPOii (ha3bl CO 3HAUH-
TEJILHBIM TIOBBILICHHEM YPOBHs OelIKOB OCTpoii (a3sl (ranTorinobuHa, nepyiomiasmMuta, puopuHoreHa, C-peakTUBHOTO Oe-
Ka U MapKepoB COCAMHHUTEIbHON TKaHM), 3aMeUIeT KOHCOIMIALNIO OTJIOMKOB KOCTeH. [Ipy 3TOM peryisius pernapaTuBHOrO
0CTEOreHe3a MPOUCXONT Ha CUCTEMHOM H JIOKQJIbHOM YPOBHSIX, OCYIIECTBIISCTCS C IPUBJICYCHUEM Psifia PA3IMYHBIX CHCTEM
OpraHu3Ma i MHOTOYHCIICHHBIX OHOJOTHYECKUX BEIIECTB HA YPOBHE PELICIITOPHOTO alapara.

KiroueBbie c10Ba: penapaTHBHbBIA OCTEOreHe3, KOCTHAS PEreHeparus, 3a)KHBICHHE [IEPEIOMOB, PErYIISILUI 0CTEOreHe-
3a, )KUBOTHBIC.

Molecular and biological mechanisms of reparative osteogenesis

Rublenko M., Semeniak S., Andriiets V.

Fracture consolidation is a complex of biological process that passes through a series of successive stages and ends
by a bone formation in the zone of fractures. At this time, various researchers distinguish between three to five stages
(phases) of fractures consolidation. Reparative osteogenesis depends on the general factors (age, sex, hypovitaminosis,
anemia, etc.) and local factors (disturbances of blood circulation at the place of fracture, the stability of fixation of bone
fragments and presence of bone defects) and has a complex regulation. Consolidation of bone fractures occurs by primary
or secondary repair. The regulation of reparative osteogenesis occurs at the systemic and local levels. Biological sub-
stances that are involved in local regulation of bone repair are divided into three groups: proinflammatory cytokines,
growth factors and angiogenic factors.

Previously we have established the prolonged increasing of proinflammatory cytokines in the blood at intramedular os-
teosynthesis in dogs. It began from the first day after surgery and taking of peak on the 10th day — for TNF-o, and taking of
peak on the 30th day — for IL-1f. At the same time, the maximum concentration of anti-inflammatory cytokine, IL-10, was
observed only at the 30th day, that indicated an imbalance of antagonistic cytokine systems at the stage of osteoinduction in
case of classical intramedullary osteosynthesis methodology. In turn, uncontrolled cytokine reaction causes endothelial dys-
function and leads to hyperactivation primary and secondary hemostasis, which can complicate of reparative osteogenesis. In
this case, the most powerful osteoinductors are bone morphogenetic proteins (BMP) that stimulate a mesenchymal stem cells
differentiation into osteoblasts. Thus, in mice with inactivated mutation of BMP-2 bone callus are not formed.

Angiogenic factors play a leading role in vascularization of bone callus/ This process regulated by angiopoietins and
vascular endothelial growth factor (VEGF). Angiopoietin, especially 1 and 2, is a vascular morphogenetic protein, their
expression induces vessel grows in the callus from the vessels of the periosteum.

Mesenchymal stem cells (MSCs) play an important role in the process of reparative osteogenesis. They fall into the area
of trauma from the bone marrow and systemic circulation and differentiate thru chondrogenicor osteogenic ways. The first
cellular elements that are detected at the site of the injury are neutrophils. They secrete a numerous of cytokines that regulate
the inflammation, proliferation and cell differentiation. This process regulates by IL-1, IL-6, TNF-a. which secreted by
macrophages and inflammatory cells and stimulates a chemotaxis.

Subsequently, the blood cells are degrade making new fibrin-rich tissue in a hematoma, which converts into a soft cal-
lus.On animals models (rabbits, rats) the peak of callus formation occurred on 7-9 days. During this period, a bone cuff be-
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gins to form around the broken bone and performs stabilization of the fracture zone.This is due regarding cells proliferation
of the bone cambial layer of bone marrow, osteogenic cells of the periosteum, osteons, and endosteum.

A new bone tissue formation depends on number of mesenchymal stem cells. In this case, the transforming growth factor
(TGF-B) and the members of this superfamily 2, -B3, and GDF-5 plays an important role and regulate chondrogenesis and
endochondral ossification.

The third stage of reparative osteogenesis regulated by macrophage colony-stimulating factor (M-CSF), TNF-a, RANKL
and ORG, which initiate resorption of mineralized cartilage. At the same time, they stimulate the activity of bone cells, accel-
erating the formation of bone tissue. The process of remodeling is accompanied by a decrease in the activity of growth fac-
tors — TGF-b1 -b3, GDF-10 and most of bone morphogenetic proteins. In this case, there is an increase in the activity of IL-1,
TNF-0, and BMP-2, which locally regulate reparative osteogenesis during this period.

However, only recently, the specific biochemical markers of bone metabolism: alkaline phosphatase and its bone isoen-
zymes, osteocalcin, c-terminal telopeptide of type I collagen, tartrate-resistant acid phosphatase have been proposed for eval-
uation of bone tissue metabolism. We conducted the initial comprehensive assessment of specific biochemical markers in the
dynamics of the use of hydroxyapatite materials in case of bone defects replacing in dogs.

Key words: reparative osteogenesis, bone regeneration, fracture healing, regulation of osteogenesis, animals.

Haoitiwna 24.10.2017 p.
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PATHOMORPHOLOGICAL CHANGES IN THE LIVER AND INTESTINE
OF HORSES WITH PARASCAROSIS AND STRONGYLATOSES

VY pesyabTari NpoBeIeHUX JOCIIIKEHb OyJIn BCTaHOBIIEHI MaTOMOP(OJIOTIYHI 3MIHHU MEYiHKH, TOHKOTO Ta TOBCTO-
ro KMIICEYHUKY KOHEW IijJ BIUIMBOM HeMaTo[. BusBIIEHO, 110 CTYIiHb HPOsiBY MOPPODYHKIIOHATBHUAX 3MiH 3aJIC)KUTh
BiJl IHTEHCHBHOCTI iHBa3ii Ta TSHKKOCTI MAaTOJIOTIYHOrO mpoiiecy. ¥ Makpo- i MiKpOCKOMiuHIlA OyZ0OBi MEYiHKH KOHEH,
ypaxeHHuX 30ymHuKaMu Parascaris equorum Ta Strogylidae sp., crioctepirain BUpaskeHi 3MiHH Ii TiCTOapXiTeKTOHIKM
(po3magu MIKpOTeMOIMHAMIKH, IUCKOMILICKCAIisl MEYiHKOBHUX IUIACTHHOK, HAOPSAKIICTh HUTOIUIA3MH TENaTOILUTIB).
BHaciiiok ricToNOTIYHUX JOCHIIKEHb MIKPOCTPYKTYpH TOHKOTO i TOBCTOrO KHIIEYHUKY KOHEH 3a mapackapo3HOl Ta
CTPOHTINATO3HOI 1HBa3ill BUSBISUIM 3amajeHHS CIU30BOI OOOJIOHKH, JECKBaMAIlif0 CHITENII0 KHIIKOBHX BOPCUHOK i
KPHIIT, KPOBOBUJIBH.

KurouoBi ciioBa: nmapackapo3, CTpOHTUISITO3H, JECKBaMallis, KPOBOBUIIMB, HAOPSIK, MapeHXiMa, TeaTOLUTH.

Problem statement. The basis of the pathogenesis of helminthiasis of animals is a systemic viola-
tion of the morphofunctional activity of the gastrointestinal channel, which leads to a complex of
pathological processes. Pathogenicity of helminths is associated with mechanical action, toxic effects,
as well as inoculation and activation of pathogenic microorganisms [1, 2].

The type of helminths’ pathological effect to the host’s organism depends on many factors: spe-
cies belonging, the intensity of the invasion, the place of localization, the biology of development
and the physiological state of the animal [3, 4]. So, localizing in the intestine, worms Parascaris
equorum and Strogylidae sp. can cause a violation of the blood-brain barrier, inflammatory reac-
tions, hemorrhages in the body [5]. In addition, metabolites releasing by helminths, increase the
permeability of the walls of capillaries. As a result, there is an accumulation of polymorphic cells in
the inflammation center. At the same time, homeostasis is disturbed, pathological and compensatory
processes are developing [6, 7].

However, it has been established that pathomorphological changes are registered not only in those
organs where pathogen worms are localized, but also in other tissues and organs of the affected ani-
mals’ body [8].

Purpose of the article: to study pathomorphological changes in the liver and intestines of horses
with parascarosis and strongylatoses.

Materials and methods of research. In the conditions of the Zhytomyr meat-packing plant, we
carried out the selection of slaughter material (liver and intestine samples) from 24 horses grown in the
farms of Zhytomyr and Korosten’ districts of Zhytomyr region. In the Zhytomyr meat-packing plant,
we conducted a selection of slaughter material (samples of the liver and intestines) from 24 horses
grown in farms of Zhytomyr and Korosten districts of Zhytomyr region. The horses that were selected
for the study were of mixed breeds, both sexes, 7-12 years old.

Before the slaughter of animals, a clinical and fecal examination was carried out. The results of a
clinical study of animals showed no pathological changes in the general condition of animals.

The study of faeces was carried out by a flotation method using the solution of sucrose and
Lugol fluid [9]. Standard Lugol solution (100 ml) contains iodine (1.0 g), potassium iodide (2.0 g)
and glycerol (94.0 g). According to this method, 30 cm® of the flotation fluid (35% sugar solution
and Lugol 1:5) with a specific weight of 1.15 was added to the sample of the test material (3,0 g).
The mixture was filtered in a centrifuge tube and centrifuged for 5 minutes at 1500 grm. To deter-
mine the generic and species belonging of the worm eggs, 3 drops of the surface of the solution at a

© Bakhur T., Antipov A., Zghozinska O., 2017.
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small increase (x 120) were examined microscopically. We identified eggs by using an atlas of dif-
ferential diagnosis of helminthiasis [10]. The study found that 6 of horses were free from parasitic
worm, 10 of them had eggs Parascaris equorum + Strogylidae sp. in a feces, 6 — eggs of Strogyli-
dae sp. and 2 — just eggs of Parascaris equorum. The results of life-time helminthological research
were confirmed by results of the post-mortem parasitology section. So, imagoes of the correspond-
ing nematodes were detected in the intestines of invasive animals. Healthy horses, free from nema-
todoses invasion, became the control group.

Taking into account the absence of clinical signs of any diseases in horses, pathogens of other in-
vasions or pathological changes not characteristic of helminthiases, we determined that the animals we
studied had no concomitant diseases.

For pathological and morphological studies, the slaughter, samples of organs were fixed in a 10%
aqueous solution of neutral formalin (fixation time — 48 h). To neutralize formalin, calcium carbonate
was used at a rate of 100 g per liter of formalin.

After fixation, the test material was washed with tap water. For this, bits of liver and intestine were
placed in glass jars with apertures on the covers and placed in a sink under a small jet of water. The
duration of flushing with running water was 24 hours.

The next stage in the manufacture of histological sections was the gradual dehydration of the
washed material by ethyl alcohol with increasing concentration. For this, 50°, 70°, 80°, 90°, 96° and
absolute alcohols were used. Dehydration period in spirits lasted 2—6 hours.

Subsequently, the pieces of the test material were transferred to a mixture of 96° alcohol and xy-
lene (1:1) for 1 hour, and later to pure xylene for clarification. For making histological sections
fixed pieces of organs were poured into paraffin. From each organ were made 4-5 paraffin blocks,
which pasted on wooden bricks. From blocks on the snuff-microtubule MS-2 were mad
3-4 histological sections (thickness up to 10 microns), which were glued to the substrate. The histo-
logical preparations stained with hematoxylinum of Karachi and eosin, and then they were placed
into Canada balsam [10].

The time of painting the sections was 10-20 minutes. An overview and photograph of the histo-
logical preparations were performed using the Microscope Biolam C11 and Digital Camera Canon
IXUS 75.

Results and discussion. As a result of the pathologic-anatomical autopsy, it was found that the
liver of horses infested with mixed nematodes (parascarosis + strongylatoses) was slightly increased,
flabby consistency and unevenly colored (from dark brown to light-clay color).

The liver of clinically healthy animals consists of connective tissue and parenchyma. The con-
nective stroma is constructed of loose fibrous connective tissue and is represented by a capsule and
trabeculaes. The capsule covers the liver and tightly coupled with the serous membrane (visceral
peritoneum). The liver lobes are polygonal and they are forming liver parenchyma. These lobes in-
clude the central vein, liver plates (beams), sinusoid hemocapillaries and gall bladder capillaries
(Fig. 1). Central vein is located in the center of the lobe. Liver plates, formed by two rows of
hepatocytes, are located radially from it. The microscopic structure of the liver of infected horses
was affected (Fig. 2).

The lobular structure of the organ was preserved, at the same time, the fuzzy separation of the
parenchyma into the lobes was noted due to a small amount of round-cellular connective tissue (Fig.
3). In some infected horses, the boundaries between individual hepatic plates and liver cells were
poorly expressed.

Hepatocytes are contoured, their cytoplasm is gently grainy, the nucleus is clear, located predomi-
nantly in the center of hepatocyte. However, in some sites, the diskspection of the liver plates was de-
tected. The central veins in such cases were not noticeable (Fig. 4).

Hepatocytes had a polygonal shape, well-painted nuclei. But often, as a result of stagnant phenom-
ena in the liver of sick animals, hepatocyte cytoplasm was swollen.

During the examination of the intestines of affected animals were marked an inflammation of the
duodenum and jejunum, point hemorrhages throughout its length. The vessels were blood-filled.

Histological examination of the colon of horses infected with P. equorum showed accumulation of
lymphoid cells, eosinophils, in its own plate of the mucous membrane. Intestinal villi were in a state of
slight edema. The superficial epithelium of the mucous membrane was desquamated (Fig. 5).
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Fig. 1. Fragment of the microscopic structure of the Fig. 2. Fragment of the microscopic structure of the liver
liver of clinically healthy horses: a — liver lobe; of horses infected with P. equorum + Strogylidae sp.:
b — central vein; c — liver plates. a — hepatic lobe; b — central vein; ¢ — liver plates.
Hematoxylin Karatsi and eosin, x 56 Hematoxylin Karatsi and eosin, x 56

Fig. 3. Fragment of the microscopic structure of the Fig. 4. A fragment of the microscopic structure of the
liver of horses infected with P. equorum + Strogylidae liver of horses infected with P. equorum + Strogylidae sp.:
sp.: a — hepatic lobe; b — hepatocytes; ¢ — liver plates. a — hepatocytes; b — nuclei of hepatocytes; ¢ — cytoplasm of
Hematoxylin Karatsi and eosin, x 56 hepatocytes. Hematoxylin Karatsi and eosin, x 120

Morphological changes in the large intestine of horses indicated the development of inflammatory
processes in it. So, macroscopically, local hyperemia of the serous membrane of the thick intestine
was established. The mucous membrane had signs of catarrhal inflammation. Throughout the length of
the cecum and colon, hemorrhages were detected. Separate vessels of the intestinal wall were enlarged
and blood-filled.

During the histological examination of the colon in horses undergoing parasitic damage, it was
found that the mucous membrane was infiltrated with a large number of erythrocytes, individual mon-
ocytes and lymphocytes.

The submucosa of the colon was slightly swollen and slightly infiltrated by lymphoid cells. A dif-
fuse swelling of the muscular membrane is established. Also, desquamation of the epithelium of intes-
tinal crypt and hemorrhage between fibers of the submucosal base was revealed (Fig. 6).

Thus, our morphological studies gave grounds to assert that the macro- and microscopic structure
of the liver, small and large intestines, because of parascarosis and strongylatoses invasion had pro-
nounced changes in histoarchitectonic. These changes are characteristic for the development of the
pathological process due to the effect on the organism of the horses of the parasites of the gastrointes-
tinal tract.
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Fig. 5. Microscopic structure of the small intestine of Fig. 6. Fragment of the microscopic structure of the large
horses infected with P. equorum: a — mucous membrane; intestine of infected horses: a — mucous membrane;
b — intestinal villi; ¢ — submucosal basis; d — muscle mem- b — submucosal basis; ¢ — muscle membrane
brane. Hematoxylin Karatsi and eosin, x 56 Hematoxylin Karatsi and eosin, x 56

Conclusions. 1. In the case of a mixed infection P. equorum + Strogylidae sp., in the liver of the
horses, microhemodynamics disorders and compartmentalization of the liver plates were detected.

2. Histological studies of the microstructure of the small and large intestines of horses, patients
with parascarosis and strongylatoses, revealed inflammation of the mucous membrane, desquamation
of the epithelium of intestinal villus and crypts, hemorrhage between fibers of the submucosal basis.
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ITaTomopdosiornueckne H3MeHeHHsl B IeYeHN U KHIIeYHHKe JI01a/ieii, 00bHBIX apacKapo30M H CTPOHTWISITO3aMH

Baxyp T.W., AuTunos A.A., 3ro3unckas O.A.

B pesynbrare mpoBeIEHHBIX UCCIEN0BaHNUIN ObIIN YCTaHOBIEHBI TATOMOP(OIOrHIECKHE U3MEHEHHS MIEYEHH, TOHKOTO U
TOJICTOTO KHMILIEYHMKA JIOIIAJAeH IMOJA BIMSIHHEM HEMaToA. BhIABIEHO, UTO cTemeHb MpOsBIEHUS MOP(POQPYHKIHOHAIBHBIX
M3MEHEHUH 3aBUCUT OT UHTEHCUBHOCTH MHBA3UU U TSHKECTH MATOJIOTMYECKOro Ipouecca. B Makpo- U MHKpOCKONHMYECKOM
CTPOCHUH IICYCHH JIOMIA/ICH, TOpaKeHHBIX BO3Oyautensamu Parascaris equorum u Strogylidae sp., Habnonany BeIpa)KCHHBIE
HU3MEHEHUsI €€ TI'MCTOApXUTEKTOHMKH (PacCTpOMCTBA MHKPOIEMOAMHAMUKH, JUCKOMILICKCALUs IEYCHOYHBIX IUIACTHUHOK,
OTEYHOCTb LIUTOILIa3Mbl IeIaTOLMTOB). BeiecTBrUe rUCTOIOrHYECKUX UCCIICA0BAHUN MUKPOCTPYKTYPBI TOHKOI'O M TOJICTOrO
KUIICYHUKA JIOIIA/IeH IPU Mapackapo3HOW U CTPOHTMIIATO3HONW MHBAa3UH BBIABILUIM BOCHAJICHHUE CIU3UCTON 000JIOUYKH, ECK-
BaMaI[HIO MHUTEIHs KUIIEYHBIX BOPCUHOK U KPHIIT, KPOBOM3IHUSHHUSI.

KuaroueBble coBa: napackapos, CTPOHIHIIATO3bI, JECKBAMAIIUs, KPOBOU3IHAHHIE, OTEK, MAPEHXNMA, TeMaTOILUTHI.

Pathomorphological changes in the liver and intestine of horses with parascarosis and strongylatoses

Bakhur T., Antipov A., Zghozinska O.

As a result of the conducted research, pathomorphological changes of the liver, small and large intestines of horses under
the influence of nematodes were established. It was found that the degree of manifestation of morphofunctional changes de-
pends on the intensity of the invasion and severity of the pathological process. In the macroscopic and microscopic structure
of the liver of horses, infected by Parascaris equorum ta Strogylidae sp., histoarchitectonic changes were observed (micro-
hemodynamics disorders, dysplasia of liver plates, swelling of the hepatocytes’ cytoplasm). Due to histological studies of the
microstructure of the small and large intestines of horses with parascarosis and strongylatoses, inflammation of the mucous
membrane, desquamation of the epithelium of the intestinal villi and crypts, hemorrhages were revealed.

Key words: parascarosis, strongylatoses, desquamation, hemorrhage, edema, parenchyma, hepatocytes.
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BBIpaKeHA y OOJBHBIX C TOKCHYECKOH remaroqucTpodueii (y HuX aap0yMuHoB 0610 Beero 19,7 % ot obmero Genka); BUIEp-
XO0JIECTEPOJIEMUS], THIIEPIIIMKEMHS, TUIIepOMnpyOorHeMys, moBbinieHHast akTuBHOCTE ACAT, AnAT u I'TTII.

VY mopocAT npu racTpo’HTEPUTE U, OCOOCHHO, TOKCHUECKON TenaToUCTpOGHH HPOSIBISLETCS YJHIOT€HHAss HHTOKCHKA-
LU, HA YTO YKa3bIBAIOT IIOBBIIICHHBIC 3HAYCHUS B KPOBH IIEPBUYHBIX JUCHOBBIX KOHBIOIaTOB U KETOAMECHOB U BTOPUYHBIX
(ManmOHOBBIN JUANbAETUA) MIPOAYKTOB HepekucHoro okuciaenus aunuaos (I10JI) nu aHTHOKKMCAUTENbHOI aKTUBHOCTH IUIa-
3MBbI KPOBH.

Hanuyue y mopocst MeTaboinueckuX HapyIIeHUH NPUBOAUT K HHTEHCHBHOMY HAKOIUICHUIO COEIUHEHMI BXOISIINX B
TPYHITy CPEAHUX MOJIEKYJI: IPH TACTPOIHTEPHUTE KOJIMUECTBO BELIECTB CPEAHENH MONIEKYIIPHON Macchl yBeanuuBaercs B 1.4,
a IIpH TOKCHUYecKo rematoauctpoduu — B 1,65 paza.

KnroueBsble c10Ba: mopocsra, TaCTpOSHTEPUT, TenaTo ucTpodust, KpoBb, 00muit 6enok, ans0ymuns!l, Gpepmentsl, [10JI,
BCMM.

IlocTanoBka mpodiaemMbl, aHAJIM3 OCHOBHBIX HccCIeI0BaHWMA W myOaukammid. JKemynouHo-
KHIIEYHbIe 3a00JIeBaHMsI Y MOJIOJHAKA YKHBOTHBIX PETHCTPUPYIOTCS JOCTATOYHO YacTO, OCOOEHHO B
YCIOBHSAX MPOMBIIIJICHHBIX KOMIUIEKCOB. 3a00I€BaHMs 3TOH Ipymiisl MOTYT cocTaBisith a0 70-80 %
OT BCEll BHYTpEHHEW MAaTOJOTHMHM MOJOAHSKA. B MPOM3BOACTBEHHBIX YCIOBHUSIX YacTO HaOJOAaeTrcs
coueTaHue 3a00IeBaHUN TTEUEHH, KeTyIKa 1 KumedHnka. OTHUMH U3 TaKUX 3a00JI€BaHHUH SBISIOTCS
racTPO3HTEPUT U TOKCHYECKAas TenaToaucTpodus, KOTOpbie HanOOJIee YacTo OTMEYAIOTCS y TIOPOCHIT.
Bricokasi cMepTHOCTh MOJOAHSKA TPH STHUX OOJNE3HAX, 3arpaThl Ha IMpOBeIEHHE JieueOHO-
MPOPHUIAKTHYECKIX MEPONPUATHH M TIOTEPH MPOAYKTHBHOCTH KUBOTHBIX, HAHOCSAT CEILCKOXO3SHUCT-
BEHHBIM MPEATIPUSATHIM, B YACTHOCTH CBUHOBOAYECKNM, OONBIION SKOHOMUYEeCKHH yiiep6. [Ipu atom
3a00JIeBaHuUs ATOM IPYMIBI MPAKTHYECKH BCET/A 3aTParuBaioT ()yHKIHOHATBHOE U MOP(OJIOTrHUECKOe
cocrosgHue neueHu [1-3].

PaznooOpa3ue ¢pyHKIMH MMeYeHH MPUBOIUT K TOMY, YTO HApYyIIEHHE MPAKTUYECKH JII000TO BHIA
oOMeHa BEIIeCTB CKa3bIBaeTCA Ha COCTOSIHUH 3TOTO OpraHa, BBI3BIBACT MMOPAKEHHE KIIETOK C Pa3BUTHU-
€M WM Ka4eCTBEHHO HOBOTO, 00JIee TSHKEIOTO MaTOIOTUYECKOro Mpoliecca, WM OCIOKHSIET OCHOBHOE
3aboneBanue. [Ipu 3TOM npakTHYecKH Bceraa y OOJMBHBIX KUBOTHBIX OTMEYAETCs CYIIECTBEHHAs MH-
TOKCHKAITUS OpTraHU3Ma, 9acTO SBJIAIOMIASCS IPUIMHON THOETTH MOJIOTHsIKA [4—6].

OHAOTOKCUKO3 — 3TO CIOXKHBIA MaTOreHETHYECKUH KOMIUIEKC, BKIIOYAIOIIUN METa0OINYECKIe U
(DYHKLIMOHANBHBIE PacCTPOMCTBA MPAKTUYECKH BO BCEX OpPraHax M CHUCTEMax OpraHu3Ma, OTMEYaro-
IIMICS TIpY MHOTHX 3a00JIeBaHMsIX. B ocHOBe MexaHW3Ma Pa3BUTHS SHAOTOKCHKO3a JISKHUT Mpeodia-
JaHrue KaTabOJMYECKUX MPOLECCOB HaJ aHAOOIMYECKUMH, YTO BEAET K JIEKOMIICHCALIMH PETYISTOP-
HBIX CHCTEM OPTaHH3Ma U HAKOIUICHHIO B TOKCHYECKUX KOHLEHTpAIHAX UX 3(PPeKTOpHBIX KOMIIOHEH-
TOB — MPOTEOJUTHUECKUX (HEPMEHTOB, KHHIUHOB U JPYTHX Ba30aKTUBHBIX TENTHIIOB, OMOJIOTHYECKU
AKTUBHBIX TPOIYKTOB JETUIAPATAIINH OEIKOB, MEINATOPOB BOCHIAJIEHUS U T. 1. [7].

W30bITOYHOE HAKOTIIICHHE TOKCUHOB B OPraHU3ME MOJIOJHSKA CENbCKOXO35MCTBEHHBIX )KUBOTHBIX,
a TaKKe HeCIOCOOHOCTh (PM3HOJIOTUIECKUX CHCTEM JICTOKCUKAIIMU 00ECTIeUUTh X dP(PEKTHBHOE BbI-
BeJICHHNE TPEOTIPENEISIOT N3MEHEHHE OMOXUMUYECKON CTPYKTYPHI KTy JOYHO-KHIIIEYHOTO TPAKTa U
neuenu [7, 8].

Less uccien0BaHMIi — U3YUYUTH KIMHUKO-OMOXUMHUYECKHE MTOKA3aTENN y TIOPOCAT, OONBHBIX Tac-
TPOBHTEPUTOM U TENATOAUCTPOPHEH.

MatepuaJsl 4 MeTOABI Hccaeq0BaHuil. Hamu npoBeaena paboTa mo M3y4eHUIO NaToreHesa rac-
TPORHTEPUTA M TOKCHUYECKOH AUCTpO(HHU NeueHH y TOPOCsT, 0COOEHHOCTEN HapyLIeHNsT METa0OoIHYe-
CKHX MPOIECCOB, MOKa3aTeneld MIMMYHHONH PEaKTHBHOCTH M €CTECTBEHHOW PE3UCTEHTHOCTH, NP J1aH-
HBIX TIATOJIOTHSAX.

[TocTaHOBKY ONBITOB MPOBOJMIN Ha MOPOCATaX-OTHEMBIIIAX, BHIPAIIMBACMBIX PU MPOMBIIUICH-
HOWM TEXHOJIOTHH B YCJIOBHSAX NMPOU3BOACTBA. VICIONp30BaI aHATMTHYECKHE METOABI SKCIIEpUMEHTa-
JTFHOW BeTepUHAPUU U OMOXUMHH, KOTOPHIE JAIOT BO3MOKHOCTH MOHSATH 3aKOHOMEPHOCTH MTPOTEKAI0-
IIUX B OpraHu3Me MpOIECCOB, UX KIMHUYECKOE MPOSBICHUE, a TaKKe B3aWMOCBA3b C (haKTOpaMu
OKpY>KaloIlel Cpebl.

[TpoOb1 kpoBH Opau ¢ COONIOACHUEM TTPABUII ACENITUKHA M aHTUCETITUKH U3 OpOUTAIBHOTO BEHO3-
HOTO CHHYCa B JIBE CyXHe€ YUCTble NpoOHpKHU. B 0gHO# M3 mpoOHpOK KpoBb CTAOMIM3HPOBAIN Tema-
puHOM (2,0-2,5 En/mi), a Ipyryro UCIIOIB30BaIM ISl CBIBOPOTKH, KOTOPYIO MOJTYYalll IIPH CBEPTHIBA-
HUU KpoBH, npu Temieparype +18-20 °C ¢ mocneayronum neHTpudyrupoBaiueM B teueHue 10 mMu-
HyT npu 3000 00/MuH. [lnasMy mosrydaiu myreM LHeHTpU(yrupoBaHus CTaOWIM3MPOBAHHON remapu-
HOM KPOBH B aHAJIOTUYHBIX YCIOBUSIX.
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[Ipu OMOXMMHUYECKOM HCCIEIOBAaHUN KPOBU OIPEAEISIN KOHIICHTPAITHIO 00IIero Oenka, anpoy-
MHUHOB, XOJIECTEpOJIa, TIIOKO3bI, 00Iero OunupyOrHa, akKTUBHOCTH acmapraTaMHHOTpaHcdepassl U
anannHamMuHoTpaHcdepassl (ACAT u AnAT), rammarnyramuntpancrnentuaasst (Y-I'TIT).

st ompeseneHusl CTeNeH MHTOKCHKAIMK OpraHW3Ma KaK OCHOBHOW XapaKTEPUCTHKH CTEICHH
TSHKECTH 3a00JIeBaHMsI OTPEAETISIIN KOTNYECTBEHHBIC TIOKA3aTe CO/IEP>KaHMs BEUIECTB CpeaHEN MO-
nekysapaon Maccel (BCMM) B 1razme KpoBH, a TakKe MepeKucHOro okucienus aunuaos (I10J]) u
aHTUOKCcuaaHTHON cucteMbl (AOC): aHTHOKUCIUTEIbHAS aKTUBHOCTD I1a3Mbl (AOA), JUEHOBBIE KO-
awtoratel ([IK), keroguens! (K1), manonossnii nuansaerun (MJIA). UcciaenoBanust KpOBH TPOBOMIIN
IO COOTBETCTBYIOITUM METOIUKaM [8].

Jlyia aHanw3a JaHHBIX, TOMYYCHHBIX B PE3yJbTaTe SKCIEPUMEHTOB, OBUIM HCIOJIL30BaHbI CTATHC-
TUYECKUE METOJIbI HCCIIEJOBAHNUS.

OcHoBHBIE pe3yJbTaThl HCCJIEA0BAHMIA. BBITO YCTAaHOBICHO, UTO TACTPOIHTEPHUT U TOKCHIECKAs
TenaToaUCTPO(HS CONPOBOXKIAIOTCS CHHAPOMOM MHTOKCHUKAIIMK opranu3Ma. [Ipu JaHHBIX TaTOIOrH-
X B OpraHu3Me MOPOCAT BO3HUKAIOT 3HAYUTEIbHBIC, a PH HEOMAarONPUsTHOM TEUEHHH HEOOpaTHMBbIE
OMOXMMHYECKHEe W3MEHEHUs, KOTOphIe YKa3bIBAalOT Ha CYIIECTBEHHO YCHJICHHYIO KaTabOIHYecKyIo
HaIpaBJIeHHOCTF OOMEHHBIX MPOIECCOB M HAKOIJICHHE TOKCHYECKHX METa0OIUTOB, YTO MPHUBOIUT K
MOBPEXKICHUSAM M CHU)KEHUIO PEereHepupyIoNIeii criocoOHOCTH TKaHel. DTO MOATBEPKAACTCA TEM, YTO
B KpOBH OOJBHBIX KHBOTHBIX HAOIOIAIACH THIIOATH0YMUHEMUS, THUTICPIIPOTEHHEMUS, TUTIEPXOJIECTE-
pUHEMHSI, TUTIEPTINKEMUS U THIIEPOUITUPYOHHEMUSI.

Crenyer OTMETUTB, YTO THIOATBOyMUHEMHS ObLIa Oosee BhIpaskeHa y TOPOCST, OOJIBHBIX TenaTo-
mucTpodueil. Y )KUBOTHBIX KOJUYECTBO aIbOYMUHOB cocTaBisuio 19,7 % ot obmero Oenka (y 310po-
BBIX 44,6 %). CHI)KEHHOE KOJIMYECTBO aThbOYMHHOB YKa3bIBaeT Ha HAPYIICHUE aThOYMHUHOCHHTE3U-
pytoniel GYHKIMN TeNaToIMTOB U aKTHBHOM y4YacTHH TIEYCHU B CBSA3BIBAHUU TOKCHHOB. [ HIiepxomec-
TEPOJIEMUsI CBUACTENLCTBYET O HAPYILICHUH JKETYEOT/ACICHUS U CHHTE3UPYIONIeH (yHKINH, a BBICOKAS
KOHIIEHTPAIH TIIOKO3bI — O HApYIIEHUH CHHTE3a INIMKOTeHa. Y BCEX MOPOCAT, KOTOpBIe 0OJIeNn TOK-
CHUYECKOH rernaTtoaucTpoduei, 0OHapy MK runepouaupyornnemuto. KonrdectBo o01iero Ouaupyou-
Ha y HUX B CpeJHEM IO Tpymme cocTasisuio 12,9+41,33 mxmons/i, uto B 2,7 pa3a Ooible 1Mo cpaBHE-
HUIO cO 310poBbIMU (Tabi. 1; p<0,001). [ToBbimenne ypoBHs o0miero OuIMpyOrHa B KPOBU CBSI3aHO C
JefiCTBHEM DHJIOTEHHBIX TOKCHHOB HA TEMaTOIMTHI, YTO MOJTBEPKAACTCS M BBHICOKOH aKTHBHOCTHIO
amunotpancgepas (AcAT, AnAT) u rammarayramuntpancnentuaassl (IT'TII). ¥ nmopocst 60mbpHBIX
TacTPOIHTEPUTOM U TOKCHUECKOW remaTogucTpoduell BEISIBUIN TOBBILICHUE aKTHUBHOCTH aMHUHOTPaH-
chepaz (AcAT u AnAT). B yacTHOCTH, y OOJBHBIX TaCTPOIHTEPUTOM aKTUBHOCTH ACAT Obia mo-
BBITIICHA B 3,5 pasa, 1Mo cpaBHEHUIO cO 310poBEIMU (p<0,01), a y 60IBHBIX TOKCHYECKON TeIaTOANCT-
podueii B 4 paza (p<0,001; Tabmn. 1). AHaTOTHYHYIO CUTYallI0 OOHAPY KUK W IIPU ONPEICICHUH aK-
tuBHOCTH ANAT (Tabm. 1; p<0,001).

Tabmmna 1 — BuoxumMuyeckne NoKa3aTeJH KPOBH Y 00JIBHBIX H 3A0POBBIX mopocsT (M+m, p)

Moxasarens 3n0posse BoibHbIE BoabHbIE Toxcnqecxf)ﬁ
TraCTPOSHTECPUTOM I‘eHaTOIII/ICTpO(i)I/IeI/I
O6mmit 6emoK, /71 56,7+1,01 76,5+1,87"" 79,141,01"™"
AnbOyMHUHBI, /1 25,3+0,14 19,940,25" 15,640,12""
XonecTepoit, MMOIb/T 2,740,23 4,540,03"" 4,940,08™
['110K03a, MMOJIB/TT 3,1+0,09 4,2+0,15" 4,740,14™
OOmwmii OMMpyOuH, MKMOJIB/JT 4,8+1,89 7,6x1,85 12,9+1,33"
ACAT, MKKat/1 0,45+0,030 1,5740,265"" 1,81+0,143™
AnAT, MKKaT/I 0,610,027 1,1440,026™ 1,3240,142"
y-I'TII, MKKkaT/1 0,24+0,040 0,43+0,020" 0,8540,260"

Hpumeuanne: p<0,05, ™ p<0,01, ™ p<0,001 B cpaBHEHHH CO 3OPOBBIMH.

VY GONBHBIX )KUBOTHBIX C TACTPOIHTEPUTOM H TOKCHUIECKOU renatoaucTpoduedl yecTaHOBHIN TH-
neppepmentemuro ['TTII — dpepmenTa, BRICOKasi aKTUBHOCTh KOTOPOTO YKa3bIBaeT Ha HAIUYUE XO-
Jecrasa.

l'unmepdepmenTemust Obla BRI3BaHA YCHJICHHEM HUTOIUTHYECKUX MPOIIECCOB B MEYSHH, MOpaKe-
HUEM CTPYKTYPHI MEMOpPaH T'eaTOIUTOB U AIIMMUHAINCH (DEPMEHTOB 3a MPECIThI KICTKU.
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Y GONBHBIX )KHBOTHBIX BBISBIJIM TOBBIIMIEHHOE COACpKaHUE TepBUYHBIX MpoaykToB [TOJI — mue-
HOBBIX KoHBIOTaTOB (/1K) 1 ketomuenos (K/I). Conepxanue JIK y 60IBHBIX TOKCHYECKOM TeNaTOAMC-
tpodueii cocrasisuio 0,870,140 enA/mi (tabdi. 2), uto B 1,71 pasa GoJbliie 10 CPAaBHEHHIO CO 310PO-
BeIMU. [loBEIIICHHE CconepKaHus MepBUYHBIX MpoaykToB [1OJI BRI3BIBaECT maimbHEHIIIEE TTPOTPECHUPY-
I0Illee HAKOIUJICHUE BTOPUYHBIX COSIUHEHUH TakuxX Kak M/IA.

Ta6mmna 2 — Hoxa3zatean IIOJI y nopocsit (M+m, p)

bonwHbIe BonbHBIE TOKCHYECKOM
ITokazarenp 310poBbIe N
raCTPOSHTEPUTOM rernatoaucTpodueit
K, ex A/miu 0,51+0,104 0,72+0,368 0,870,140
K, ex A/ma 0,63+0,252 0,75+0,184 0,86+0,250
MJIA, HMOJIB/ 1T 306,1+77,11 402,1£56,23 482,4+31,30"
AOA, n*mn *mun’’ 1,020,440 1,6+0,45 2,340,33"
BCMM, ex. onr. . 17,7+1,63 24,8+1,59" 29242360

[pumeyanue: *p<0,05 B cpaBHEHUH CO 30O0POBBIMH.

VY mopocsT, KOTopble 00JIeIN raCTPOIHTEPUTOM H, 0COOCHHO, TOKCHYCCKOW remaToiucTpoduei,
OoOHAPYKWITU yBEIMYCHUE B CHIBOPOTKE KpoBu MJIA. B yacTHOCTH, B )KUBOTHBIX C MATOJIOTHEH Teye-
HU koHIeHTpaus MJIA B cpeanem coctaBisina 482,4+31,30 umons/n, uro Ha 63,4 % Ooiblle YeM B
3m0poBbEIX (p<0,05). Y mopocsT ¢ MpOsSBICHUSAMHI TaCTPOIHTEPHUTA B CPEIHEM II0 TPYIIIE COACPKaHNE
MJIA He npeBbIIIIaio MokasaTenen 3M0poBbIX, HO Yy 70 % mopocsT olpeieleHbl NOBHIIICHHbIE 3HaYe-
Hus 3toro nokazatens [10JI.

Takum oOpa3om, 1o HailieMy MHEHHIO, MJIA €CThb OCHOBHBIM MapKEPOM CTCIICHH DHIOTCHHOM HH-
TOKCHKAIIMU. DTOT anbjaeruy oopasyet mudQoBsl OCHOBAHUS C aMUHOTPYIITIIAMU Oellka, B pe3yJibTare
4ero o0pa3yrTCs HEpaCTBOPHMEBIE JIMITUIHO-OSIKOBBIE KOMILICKCHI, Ha3bIBaeMbIe JTUMO(YCIIMHAMH,
KOTOPBIC YCHIIMBAIOT SHAOTEHHYIO HHTOKCHKAIIUIO M YCYTYOIISIOT TeUeHUe 3a00IeBaHuii.

[ToBemmienne kouteHTpamuu [10JI cmocoOCTBYeT YCHICHUIO AHTHOKHCIUTEIHLHOW aKTHBHOCTH
m1a3Mbl KpoBu (AOA), 9TO CBHACTENBCTBYET O BBICOKOW CIIOCOOHOCTH OpraHW3Ma MPOTHUBOCTOSTH
BO3JICHCTBHIO (PAKTOPOB, aKTUBU3UPYIOIIMX CBOOOTHOPAIUKAIIEHOE OKUCICHUE JTUTHIOB.

Crnenyer orMeTHTh, 4To AOA ObUTa MOBBIIIEHHOHN Y BCEX TMOPOCST ¢ TOKCHUECKON T'elaToAUCTPO-
¢uelt u B cpegrem coctarisiia 2,3+0,33 JAXMIT XMEH ', 9TO B 2,25 paza OoJIbIIEe YeM Y 3I0POBBIX KU-
BOTHBIX (p<0,05).

[ToBermennsie 3HaueHUST AOA BEIIBIIN U Y 60 % TOPOCAT C TACTPOIHTESPUTOM.

CreneHp TSHKECTH TACTPOIHTEPUTA U TOKCUIECKOW renatoaucTpoGun HaXOTUTCS B MPSMON 3aBH-
CUMOCTH OT PHJIOT€HHOM MHTOKCHKALIUU U €€ KPUTEPUEM SIBIISIETCS COJIEP KAaHHUE BEILIECTB CPEAHEMO-
JICKYJIIpHOH Macchl B miazMe kposu (BCMM). YV mopocsaT, O0JIbHBIX TaCTPOIHTEPUTOM KOJIHUYESCTBO
BCMM yBenmunuunocsk B 1,4, a B 00IBbHBIX TOKCHUECKOH renaToauctpodueit B 1,65 paza. Hecmotpst Ha
HaIpPsDKEHHYI0 paboTy CHCTEMBI JETOKCHUKAINK, 00pa3oBaHNE TOKCHYECKHUX BEIIECTB MPEBBIIIANI0 HX
BBIBE/ICHHE U3 OPTaHN3Ma, 1 OHM HAKAIJIMBAJIUCH B KPOBH.

HakoruieHne TOKCHYECKUX MPOJYKTOB B TUIa3Me KPOBU yKa3bIBACT HA CHIXKCHUE aHTHOKCHUIAHT-
HOU 3aIUTHl ¥ HAPYIICHUH JICTOKCUKAIIMOHHOW (YHKITHH NICUCHH.

BpiBoABI. YCTaHOBICHO, YTO y MOPOCAT-OTHEMBIIIECH FACTPOIHTEPUT U TOKCHUECKasl remaro-
TUCTPO(US TPOSBISIIOTCS U3MEHEHHEM OMOXWMHUUYECKOTO CIIEKTpa KpoBHU. B wacTHOCTH, y 00JIb-
HBIX JXUBOTHBIX MPOSBISETCS TUIOATEOYMUHEMHUSI, KOTOpasi CUIIbHEE BhIpayKkeHa Y OOJTBHBIX C TOK-
cuYecKo remaroauctpoduei (y HUX anbOyMUHOB ObLIO Beero 19,7 % ot obiero 0ejka); rumep-
XOJIECTePOJICMUS, THICPTIUKEMUs, THUINEPOUTUPYOUHEMUS, TOBBIIIICHHAS aKTUBHOCTh ACcAT,
ATAT u ITTIL

VY THopocsT MpH TacTPOIHTEPUTE U, OCOOCHHO, TOKCUYECKOW T'elmaToUCTPOPUH MPOSBIISIETCS H-
JIOTE€HHAsI HHTOKCHUKAIIVS, HA YTO YKa3bIBAIOT MOBBIIICHHBIC 3HAYCHUS B KPOBU TICPBUYHBIX (JTUCHOBBIX
KOHBIOTATOB) U KETOAMCHOB U BTOPUYHBIX (MaJIOHOBBIN TUANBIETH) TPOAYKTOB MEPEKHUCHOTO OKHC-
JICHUS TUTHUI0B ¥ aHTHOKUCITUTEFHOW aKTUBHOCTH TJIA3MbI KPOBH.

Hanwnuue y mopocsiT MeTabOIMIeCKUX HAPYIICHUH MPUBOIUT K MHTCHCUBHOMY HaKOIUICHUIO COe-
JUHEHUN BXOMASIIUX B TPYIITY CPEAHUX MOJICKYJ: MPU FACTPOIHTEPUTE KOJTUUYECTBO BEIIECTB CpeIHEH
MOJIEKYJISIpPHOM Macchl yBeauunuBaeTcs B 1,4, a Mpu TOKCHUECKO# renatoauctpoduu — B 1,65 pasa.
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Kainiko-6ioxiMiuHi NOKa3HUKH y IIOPOCAT 32 FaCTPOCHTEPHUTY TA renaToauCTPOQil

Beaikanos B.B., Kypaexo A.IL, I'oaosaxa B.L., Ilerpenxo O.®D.

HaBezeHi pe3ynbraTu 1OCHIIKEHb 1010 BUBYCHHS KIiHIKO-010XiMIYHHX MOKA3HUKIB KPOBI y IOPOCST 3a racTPOSHTEPH-
Ty Ta TOKCHYHOI renatoguctpodii.

BcTaHOBIIEHO, 1110 Y BiUTy4€HHX OPOCST FACTPOSHTEPUT TAa TOKCHYHA FeNaTOAUCTPOdist MPOSBIAIOTHCS 3MiHAMHU 0i0Xi-
MIYHOTO CIIEKTPY KpOBi. 30KpeMa, y XBOPUX TBAPHH MPOSBISIETHCS TiMOATBOYMIHEMIs, KA CUIIbHILIIE BUPAKEHA Y XBOPHX i3
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TOKCHYHOIO remnatoauctpodiero (y HUX anp0ymiHIB Oyio mmme 19,7 % Bix 3aransHoro Oika); rimepxoiecTepoieMis, rinep-
riikeMis, rinepOinipy6inemis, migumena aktuBHicTs ACAT, AnAT i I'TTII.

Y mopocsT 3a TaCTPOCHTEPHTY 1, 0COOIMBO, TOKCUYHOT renaToiucTpodii NPOSIBISETHCS CHIOTCHHA IHTOKCHKALIIS, Ha 10 BKa-
3YIOTh TiJIBUIICHI 3HAYCHHSI Y KPOBI IEPBUHHUX (Ii€HOBHUX KOH toratis Ta ketomieHiB (J{k i KJI)) Ta BropuHHHUX (MaJIOHOBHIA JTiaib-
nerin — MJIA) npoaykTiB nepekicHoro okucHeHHst imiiB (ITOJI) i aHTHOKUCHIOBAIBHOT aKTHBHOCTI 11a3MH KpoBi (AOA).

HasBHicTb y OpOCAT MeTaboIiuHUX MOPYIIEHb NPU3BOIUTH J0 IHTEHCUBHOTO HAKOIMYEHHS CIOJYK, SIKi BXOJATH JI0 TPYIH
CepeHiX MOJIEKYJI: 3a racTpoeHTeputy Kiibkictb BCMM 306unbiiyerses y 1,4, a 3a TokcuuHoi remaroauctpodii — B 1,65 pazu.

KuirouoBi ciioBa: nopocsita, racTpOSHTEPHT, renatoAucTpodis, KpoB, 3aranbHuil 6inok, anpdyminu, dpepmenty, [1OJI,
BCMM.

The clinical and biochemical indicators in pigs, with gastroenteritis and hepatodystrophy

Velikanov V., Kurdeko A., Golovakh V., Petrenko O.

Gastrointestinal diseases in young animals are recorded quite often, especially in industrial complexes. Diseases of this
group can be up to 70-80% of the entire internal pathology of young animals. In industrial conditions, often associated dis-
eases of the liver, stomach and intestines. One of such diseases are gastroenteritis and toxic hepatodystrophy, which are most
often noted in piglets. High mortality of young animals in these diseases, the costs of medical and prophylactic measures and
loss of animal productivity cause agricultural enterprises, in particular pigs, large economic losses. In this case, the diseases
of this group almost always affect the functional and morphological state of the liver.

The variety of liver functions leads to the fact that the violation of almost any type of metabolism affects the condition of
this organ, causes damage to cells with the development or a qualitatively new, more severe pathological process, or compli-
cates the underlying disease. Almost always in sick animals there is a significant intoxication of the organism, which is often
the cause of the death of young animals.

Endotoxicosis is a complex pathogenetic complex, including metabolic and functional disorders in almost all organs and
systems of the body, which is noted in many diseases. The mechanism of development of endotoxicosis is based on the pre-
dominance of catabolic processes over anabolic, leading to decompensation of the body's regulatory systems and accumula-
tion of their effector components in toxic concentrations — proteolytic enzymes, kinin and other vasoactive peptides, biologi-
cally active products of protein dehydration, inflammatory mediators, etc.

Excess accumulation of toxins in the body of young animals of farm animals, as well as the inability of physiological de-
toxification systems to ensure their effective excretion predetermine the need for intensive detoxification therapy using spe-
cific means and methods of detoxification.

We carried out work to study the pathogenesis of gastroenteritis and toxic liver dystrophy in piglets, the characteristics
of metabolic disorders, immune reactivity and natural resistance, with these pathologies.

The experiments were carried out on weaned pigs, grown under industrial technology under production conditions. Analytical
methods of experimental veterinary and biochemistry have been used that provide an opportunity to understand the regularities of
the processes occurring in the body, their clinical manifestation, and also the relationship with environmental factors.

Blood samples were taken in accordance with the rules of aseptic and antiseptic from the orbital venous sinus to two dry,
clean test tubes. In one of the tubes, the blood was stabilized with heparin (2.0-2.5 U / ml) and the other was used to produce
serum that was obtained by blood clotting at a temperature of + 18-20 0C, followed by centrifugation for 10 minutes at 3000
r.p.m. Plasma was obtained by centrifugation of heparin-stabilized blood under similar conditions.

In a biochemical blood test, the concentration of total protein, albumins, cholesterol, glucose, total bilirubin, activity of
aspartate aminotransferase and alanine aminotransferase (AsAT and AIAT), gamma glutamyl transpeptidase (y-GGTP) was
determined.

To determine the degree of intoxication of the body as the main characteristic of the degree of severity of the disease,
quantitative indices of the content of substances of the average molecular weight (SAMW) in blood plasma, as well as lipid
peroxidation (LPO) and antioxidant system (AOS): antioxidant plasma activity (AOA), diene conjugates (DC), ketodienes
(CD), malonic dialdehyde (MDA). Blood tests were performed according to the appropriate methods.

It was found that gastroenteritis and toxic hepatodystrophy are accompanied by a syndrome of intoxication of the body.
With these pathologies, significant piglets appear in the body of the piglets, and irreversible biochemical changes occur dur-
ing unfavorable course, which indicate a significantly increased catabolic orientation of metabolic processes and the accumu-
lation of toxic metabolites, which leads to damage and a decrease in the regenerative capacity of tissues. This is confirmed by
the fact that in the blood of sick animal’s hypoalbuminemia, hyperproteinemia, hypercholesterolemia, hyperglycemia and
hyperbilirubinemia were observed.

It should be noted that hypoalbuminemia was more pronounced in pigs, patients with hepatodystrophy. In animals, the
amount of albumin was 19.7% of the total protein (in healthy 44.6%). All the pigs that were ill with toxic hepatodystrophy
were found to have hyperbilirubinemia. The amount of total bilirubin in them on the average for the group was 12.9+1.33
umol/l, which is 2.7 times more than in healthy patients (p<0.001). In pigs with gastroenteritis and toxic hepatodystrophy, an
increase in the activity of aminotransferases (ASAT and ALAT) was revealed. In particular, in patients with gastroenteritis
ACAT activity was increased 3.5 times, compared with healthy (p<0.01), and in patients with toxic hepatodystrophy 4 times.
A similar situation was found in the determination of AIAT (p<0.001).

Patients with gastroenteritis and toxic hepatodystrophy were diagnosed with hyperenzymemia of GGTP, an enzyme
whose high activity indicates the presence of cholestasis.

A reduced amount of albumin indicates a violation of the albuminosynthesizing function of hepatocytes and the active
involvement of the liver in the binding of toxins. hypercholesterolemia indicates a violation of bile secretion and synthesizing
function, and a high concentration of glucose on the violation of glycogen synthesis. The increase in the level of total biliru-
bin in the blood is associated with the action of endogenous toxins on hepatocytes, which is confirmed by the high activity of
aminotransferases (AsAT, ALAT) and gamma glutamyltranspeptidase (GGTP).
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Hyperenzymemia was caused by increased cytolytic processes in the sand, damage to the structure of hepatocyte mem-
branes and elimination of enzymes outside the cell.

In patients with pigs that suffered from gastroenteritis and toxic hepatodystrophy, there was an accumulation of toxic
products that came from pathological foci and an increase in the amount of medium-molecular weight substances (SAMW)
in the blood. Despite the intense work of the detoxification system, the formation of toxic substances exceeded their excretion
from the body and they accumulated in the blood.

An increased content of primary products of POL-diene conjugates (DC) and ketodienes (CD) was found in sick ani-
mals. The content of DC in patients with toxic hepatodystrophy was 0.87+0.140 uA/ml, which is 1.71 times as long as it was
shuttered with healthy animals. An increase in the content of primary products of LPO causes further progressive accumula-
tion of secondary compounds, such as MDA.

Piglets that suffered from gastroenteritis and, especially, toxic hepatodystrophy, found the content in the serum of MDA.
In particular, in animals with liver pathology, the concentration of MDA averaged 482.4+31.30 nmol / 1, which is 63.4%
more than in healthy animals (p <0.05). In piglets with manifestations of gastroenteritis, the average MDA content did not
exceed healthy indices, but 70% of piglets showed an increase in this parameter.

Thus, in our opinion, MDA is the main marker of the degree of endogenous intoxication. This aldehyde forms the Schiff
base with amino groups of the protein, resulting in the formation of insoluble lipid-protein complexes called lipofuscin,
which increase endogenous intoxication and aggravate the course of the diseases.

Increase in the concentration of lipid peroxidation promotes an increase in the antioxidant activity of blood plasma
(AOA), which indicates a high ability of the body to resist the factors that activate free radical oxidation of lipids.

It should be noted that AOA was elevated in all pigs with toxic hepatodystrophy and averaged 2.3 + 0.33 I*ml'*min”,
which is 2.25 times higher than in healthy animals (p <0.05).

Elevated values of AOA revealed in 60% of pigs with gastroenteritis.

The severity of gastroenteritis and toxic hepatodystrophy is directly dependent on endogenous intoxication and its crite-
rion is the content of medium-mass substances in the blood plasma.

The accumulation of toxic products in the blood plasma indicates a decrease in antioxidant protection and a violation of
the detoxification function of the liver.

It has been established that gastroenteritis and toxic hepatodystrophy in piglets-weaners are manifested by a change in
the biochemical spectrum of the blood. In particular, in patients with animal’s hypoalbuminemia is manifested, which is more
pronounced in patients with toxic hepatodystrophy (they had only 19.7% albumin); hypercholesterolemia, hyperglycemia,
hyperbilirubinemia, increased activity of ASAT, ALAT and GGTP.

In pigs with gastroenteritis, and especially toxic hepatodystrophy, endogenous intoxication is manifested, as indicated by
increased values in the blood of primary — diene conjugates and ketodiens (DC and CD) and secondary (malonic dialdehyde
— MDA) lipid peroxidation (LPO) products and antioxidant plasma activity blood (AOA).

The presence of metabolic abnormalities in pigs leads to an intensive accumulation of compounds belonging to the
group of medium molecules.

Key words: pigs, gastroenteritis, hepatodystrophy, blood, general protein, albumen, enzymes, POL, substances of the
average molecular weight (SAMW).
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MOP®OMETPISI CEPIISI TEJIUYOK YOPHO-PSBOI ITOPOIN
3AJIEZKHO BIJI TUITY ABTOHOMHOI PETYJISAILIII
CEPLHEBOI'O PUTMY

Y poGoTi Ha OCHOBI KOMILUICKCHUX JIOCHI/KEHb 32 TOMIOMOTOK0 300TEXHIYHUX, aHATOMIYHHX, MOP()OMETPUIHUX Ta CTa-
THCTHYHUAX METOJUK BCTAHOBIICHO OCOOJHMBOCTI OyOBH Ta OPraHOMETPUYHI MIOKA3HUKH CEPIIS TEIMYOK YOPHO-PsO0T MOpo-
1M, iX MOP(OJIOriYHOTO CTATyCy, 3aleKHO Bil THITy aBTOHOMHOI peryJsiii cepLueBoro putMy. BuzHa4ueHo, 1110 iHTerpyrouuii
BIUTUB CHMIIATHYHOTO Ta MMapacHMIATHYHOTO BiJJIiJIiB aBTOHOMHOI HEPBOBOI CHCTEMH, OIIOCEPEAKOBaHHI Yepe3 BiAMOBiaHI
TUIM aBTOHOMHOT PEryIisLii CepIieBOro pUTMY, 3yMOBIIIOE 0COOIMBOCTI OymoBu cepisi. TelMuKy 3 pi3HUMH TUIIAMH aBTOHO-
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MHOI peryisuii cepueBoro puTMy (CHMIIATHKOTOHIYHHWN, HOPMOTOHIYHHUH, NMapacHMIIATHKOTOHIYHUH) XapaKTepU3yIOThCS
BIATIOBITHUMH ITOKAQ3HUKAMH MACH CepIls Ta HOTO OKPEMUX YacTHH, a TAKOX Pi3HUMH JiHIITHUMHU TPOMipaMH.

KonrouoBi cioBa: Texnukn, MOpGOMETpisi, CHMIIATUKOTOHIKH, TapacHMIIaTHKOTOHIKY, HOPMOTOHIKH, HEpPBOBAa CHCTEMA,
ceplie, CepIeBUid pUTM, Maca CepIis.

I[MocTanoBka mpoOiemMu, aHAJI3 OCTAHHIX JOCTiMKeHb i myOsikaniii. JliteparypHi naHi cBija-
4aTh, 10 B YTPOOHOMY TIEpioi i Ha HACTYITHUX €Talax OHTOTeHE3y, B IMEePio 3piIOCTI 1 CTapiHHS Bij-
OyBaroTbcss MOp¢oJoriuHi Ta GyHKUIOHANBHI 3MiHK cepus [1]. 3anexxHo BiA BiKy 3MiHIOETHCS HOTO
¢dopma, monoxeHHs, Maca, 00’ €MHI Ta iHII mapaMeTpH SK y TBapuH, Tak i jroaeH [2, 3]. YV TBapuH B
OHTOTeHEe31 (POPMYIOTHCS TPH OCHOBHUX MOPQOJIOTIYHHX THIH CEPIS: BHIOBXKEHO-3BYKCHUH, KOHY-
COTIOIIOHMX Ta POMIUPEHO-BKOPOUCHHH [4].

Perynsuis po6oTu cepus 31iHCHIOETHCS 32 PaXyHOK IMapacuMIIaTUYHOTO i CUMIATUYHOTO BiAiITiB
ABTOHOMHOI HEPBOBOI CHUCTEMH [5, 6, 7]. YV cTaHi CIIOKOIO IepeBaXkae MapacCUMIATHYHUNA BIUIUB, TOM1
SIK CHMIIATHYHAN TOHYC [8] BiANOBITAa€ 3a amanTalliio CEpPreBoro M s3a A0 MiABUIICHUX HABAaHTAKCHD
Ta CTPECOBHX cUTYyaliil [9].

ToMmy, HaA3BUYAWHO aKTyaJIbHUM 3aBJIaHHSAM ChOTOJICHHS € BUBYCHHS BIUIMBIB aBTOHOMHOTO BiJl-
IIiTy HEPBOBOI CUCTEMH Ha PICT 1 PO3BHUTOK TBApWH 3 METOIO BiAOOPY €NMITHUX TPYI TBAPHH, 3 SKHUX
(hopMyBaTUMETHCSI BHCOKOIIPOIYKTHUBHE cTamo. [Ipore, perymorodmii BIDIUB aBTOHOMHOI HEPBOBOI
CHCTEMH Ha 0COOJMBOCTI OyJOBU CEPLEBO-CYANHHOI CUCTEMH Y TEJIMYOK B MpOIeci X pocTy, pO3BHT-
Ky Ta GOpMyBaHHS BUBUYCHO HEJOCTATHBO, 110 i 00YMOBUJIO HAIlll JOCITIIKCHHS.

MeTo10 nociiakeHHs: OyJI0 BCTAHOBUTH POJIb THITY aBTOHOMHOI PETYIIAIlT CEPIIEBOTO PUTMY Y
(hopmyBaHHI MOPPOPYHKITIOHATEHUX OCOOIUBOCTEH CepLs TEMTUIOK 6-MICIIHOTO BIKY.

Marepiaa i meroguka pociaimxenns. [na nocminy Oyino BigiOpaHO TEIMYOK O-MiCSAYHOTO BIKY
JOPHO-PsA001 MOPOIU B KIIBKOCTI 24 TOIIIB, PO3AUICHHX 3a MPUHITAIIOM aHAJIOTIB HA TpH TpymnH (1Mo 8
TOJI. Y KOXHiil) 3TiJTHO 3 TUIIOM aBTOHOMHOI peryisiiii ceprieBoro putMy. [lepma miarpymna Oymna cdo-
pMoBaHa i3 Tennuok-cummatukoToHikiB (CT), apyra — nHopmotonikiB (HT) i TpeTst — mapacHMIaTUKOTOHi-
kiB (IICT). Ilpu 11boMy BpaxoByBaJi BiK TBapHH, BrOJIOBAaHICTh Ta X Macy.

Jia BU3HA4YEHHS TUITY aBTOHOMHOI PeryJisiiii CepIieBoro puTMy BHKOPHCTOBYBAIIM €JIEKTPOKap-
niorpadiro [10], mo € ocHOBOIO MeToay Bapiawiitnoi mynbcometpii [11], 3a momomororo sikoro BU3Ha-
YJaJIi CTYIHb HAIPYTH PETYIATOPHUX MEXaHI3MiB aBTOHOMHOI HEPBOBOI CHCTEMH 1 JUHAMIKY TOHYCY
CUMITATHIHUX Ta MMapacHMIIATHIHHX IIEHTPIB Y MPOIIECi pOCTy ¥ po3BUTKY TBapwH. Ha ocHOBI migpa-
XYHKIB Ta iX aHaJi3y CYJHIU PO CTaH aBTOHOMHOI PEryJIAIil piBHOBATH UM MPO MIEPEBaKaHHSI TOHYCY
oxHoro 3 Bigninis AHC y tBapun gocnignoi rpynu. Lle nano 3Mory moainmutu AOCHiKyBaHUX TBapUH
Ha TPH TPYIIH:

1) TEMYKN-CUMITATUKOTOHIKH (IIepeBaXkae TOHYC cumratuaroro Bimairy AHC);

2) TEeNMYKA-HOPMOTOHIKH (PiBHOMIPHO BUpakeHHUI ToHyC 000X BigainiB AHC);

3) TEMMUKH-TIAPACUMITATHKOTOHIKH (TIepeBaka€e TOHYC TTapaCHMITATIYHOTO BiIUILTY).

AHaTOMIYHI METOAM AOCIIKCHHS, BiApa3y Micisl 320010 TBapHH, BKIIIOYAIN MOPPOMETPIIO CEPIIsT
Ta fioro abCcomIOTHY 1 BiIHOCHY Macy. B momanbioMy BUMiproBaay OCHOBHI JIiHIHHI TOKa3HUKH CEPLs
JOCIIITHAX TBapWH (IITUPHUHA, TOBIIMHA Ta 00XBAaT) HA PiBHI TOPU30HTAIBHOI TUIOIIMHHY, SKa MPOXO-
IUTH Yepe3 CepeauHy BEPXHBOI TPETWHU BHCOTH NIUTYHOUKIB. JIOBXHHY ceplls BUMIPIOBAIN Bif Op-
CaJIbHOTO KPAI0 JIIBOTO CEPLEBOT0 BYIIKA IO BEPXiBKH CEPIIS.

Craructiuudy 0O6poOKy nudpoBoro Marepianxy MpOBOAMIMN 3a TOTIOMOTOI0 KOMIT I0TEpHOI Mporpa-
mu “Microsoft Excel”. PizHuIfo Mix JBOMa BETWYMHAMH BBaXKaju JOCTOBipHOIO 3a P < 0,05; 0,01;
0,001 [12].

OcHoBHi pe3yabTaTH A0cCaiIKeHHs. Maca Tija Ta eKcTep’€p TBapuH, 10 BKIIOYAE JiHIHHI MPo-
MipH iX Tila, € KpUTEpisAMU MPOTHO3YBAHHSA M’ SCHOI Ta MOJIOYHOI MPOTYKTUBHOCTI TBapuH. Dopmy-
BaHHS BIAMOBIIHUX TPYIl TBAPUH M SCHOTO UM MOJIOYHOTO HAIMpPSMY B IPOIECi POCTY Ta PO3BUTKY
3HAYHOIO MIpOIO 3aJICKHUTH BiJl IPOTHO30BaHUX TPO(IUHHUX BIIMBIB aBTOHOMHOI HEPBOBOI CHCTEMH.

Ha ocHoOBi Hammx nociigKeHb BCTAHOBIIEHO, L0 Maca, IPOMipH Tijla Ta eKcTep’ €p TEINYOK HO-
PHO-ps1001 MOpOaH, 3aJIEKHO BiJ THUITY aBTOHOMHOI peryJilii, mepeOdyBaloTh y TICHOMY 3B’ 3Ky 3
npouecamu GOpMYyBaHHSI TOHYCY aBTOHOMHHX LeHTpiB. OOXBaT rpyaeil 3a JIomaTkaMH y TEIHYOK
YCiX TOCHITHUX TPYII, 3aJIe)KHO BiJl THITY aBTOHOMHOI PEryJsilii, 3MiHFOETHCS aHAJIOTIYHO JIO TaKHX
MTOKA3HMKIB SIK BHCOTA Yy XOJIIi, MMUPUHA TPyACH 3a JomaTKaM#, Koca JOBXHHA Tylayda Ta riauOuHa
rpynei. lle He BHMaaKoOBO, amke Taki MOp(OMETpHUIHI MapaMeTpH B3aEMOIIOB’ sI3aHI MK cO00I0 1
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TIEI0 YW 1HIIIOIO MIpPOIO XapaKTEePHU3YIOTh THUIT aBTOHOMHOI PETYJIALIi CEepIeBOTO PUTMY Y TBapHH, a
IIUpHUHA, TIIHOWHA, 00XBAT TPYICH 3a JIONaTKaMU XapaKTePU3YIOTh HE TUIHKU PO3BUTOK IPYTHOT KJTi-
TKH, ajie # po3MipH cepIlsd Ta opradiB auxanas. [Ipu oMy Tenuaku-IICT manu HaitO1IbII 3HAYCH-
HS SK MacH, TaK i MpoMipiB Tuia. Jlemo HIKYO00 BEIMYHMHA ITUX MOKa3HWKIB Oyna y TBapmH-HT i1
HaiiHWwK4Yol0 — y Tenuuok-CT. ['pyanuii iHOeKC Nmpu LbOMY 3aBXKAM OYyB BHIIUM y TEIUYOK-
MapacHMIAaTHKOTOHIKIB 1 HOPMOTOHIKIB, TOJl SK y TEIUYOK-CUMIIATUKOTOHIKIB BiH OYB HIDKYHM i
BIAOBIAHO cTaHOBUB 60,2 %.

JlocIiTHI TeNMYKY 3 Pi3HUMH THTIAMH aBTOHOMHOI PETYJIAIlii CepIIeBOr0 PUTMY, HE3AJICKHO Bif Bi-
KY, XapaKTepU3YIOThCS BiAMIOBIAHUMHU MTOKa3HUKAMHU MACH CEPIIs, HOTO OKPEMHUX YACTHH Ta JIIHINHUMU
MIPOMipaMH.

3a pe3ynbTaTaMu OpraHOMETPUIHHUX JOCTIKEHD Y TEIMYOK O-MICSIHOTO BiKy HaHOUIBII CyTTEBA
PI3HHUIIA 3a MOKa3HUKaMH a0COFOTHOT MacH CEpIlsl CIIOCTEPIraeThCs TAaKOX MiX TpylHamMH TBapHH 3
CUMIIATUKOTOHIYHUM 1 MapacUMIATHKOTOHIYHUM THIIAMH aBTOHOMHOI PETYJSIi CEpPIIEBOTO PUTMY
(tabm. 1). Tak, mpu 1IbOMY aOCOIIFOTHA Maca CepIlsd Y TeIMIOK-CUMIIATHKOTOHIKIB cTaHOBUTH 705,7+
1,80 r, y TBapuH-HOpMOTOHIKIB — (687,3+4,68 1) mocroBipHo (P<0,01) 3menmyethcs Ha 18,4 T, a B
TBapUH-TIAPACUMITATHKOTOHIKIB (678,2 + 3,60 1) (P < 0,001) Ha 27,5 T.

Tabmuns 1 — Barosi moka3HUKH cepus TeJIMYOK 6-MicssuHoro Biky, (M+m, n=24)

Tun aBTOHOMHOI peryismii
11
OKa3HUK CT HT CT
AbcomoTHa Maca cepu, T 705,7+1,80 687,3+4,68** 678,2+3,60%**
Yucra maca cepug, T 592,2+45,20 577,1£3,93* 569,843,71**
Maca emikap/iaJbHOro XHpYy, T 113,5+1,48 110,7+1,63 108,4+1,34*

Ipumirka: CT — cumnarukoroHiku, HT — HopmoToniku, [ICT — napacuMnaTuKOTOHIKH;
* - P<0,05; **—-P<0,01; ***—-P<0,001.

KoxHwmii TUIT aBTOHOMHOI PEryJIsilii CEeplEeBOT0 PUTMY XapaKTEPU3YETHCS BiJIMOBIAHOI BEITUYH-
HOIO YMCTOi MacH cepisd. HaBemeHi qaHi 9MCTOl MacH CepIls TEIMYOK € CBITICHHSIM 3aKOHOMIPHOCTI
3MiH BEJIMYWH a0COJIOTHOI Ta YMCTOI MacH CepIlsd BIAMOBIAHO IO THUIY aBTOHOMHOI peryJisiii cepiie-
BOro putMmy. [IpnuomMy ix 3HaUCHHS BipOTiJHO BiAPI3HSIOTHCS SIK Mi’K TBADHHAMH CUMIIATUKOTOHIKAMU
1 HOPMOTOHIKaMH, TaK MK CHMIIATHKOTOHIKAMH 1 TTapacUMIIaTHKOTOHIKaMu. Tak, aucta Maca cepiis y
tenudok-CT cranoButh 592,2+5,20 1, mo € gocroBipao (P < 0,05) Ha 15,1 T GinbIre MOPIBHAHO 3 HO-
pmotonikamu i Ha 22,4 1 (P < 0,01) — 3 TBapuHaAMH-TTapacUMIATHKOTOHIKaMH (Taba. 1).

Maca emikapmianbHOTO XUpy 113,5+1,48 T y TENMUOK i3 CHMITATUKOTOHIYHUM THIIOM PETYJISIIT
PUTMY cepIisl HaitOiIbma. Y TeIMJ0K-TTapacCUMIIAaTHKOTOHIKIB Maca emiKapAialbHOTO KUPY CIiBBIIHO-
CHO 3 TBapHMHAMHU-CHUMIIATUKOTOHIKaMHU JTOCTOBipHO 3MmeHmmmiack (P<0,05) na 5,1 r i cranoButs 108.4
+ 1,34 r (Tabm. 1).

AanTy4Kch A0 BiAMOBIAHUX YMOB I'€MOJMHAMIKH, O0OYMOBIICHUX TPO(GIYHUMHU BILIUBAMU 3 00-
Ky aBTOHOMHOI HEPBOBOI CUCTEMH, CEPIIC TEIUIOK 3aJICKHO BiJ] TUITy aBTOHOMHOI PETYJIIAIT XapakTe-
PU3YETHCS HE JIMIIE PI3HUMH IMOKa3HUKaMH a0COJIOTHOI Ta BiTHOCHOI OT0 MacH, ajie i IeBHUMH BijI-
MIHHOCTSIMH B po3Mipax.

JIiHiiHI TpOoMipH ceplis, 3a HAIIMMHK JOCTiHKCHHSIMHE, TTOB’ s3aHi 13 po3MipaMu TpyAHOI KIIITKH Ta
TUTIOM PETYIISIIi CepleBOr0 pUTMY. ICHy€ TIeBHA 3aJI€KHICTh MiXK IIMPUHOIO CEPLS Ta ITUPUHOO TPY-
JHOI KJIITKH, a TaKOXXK MK TJIHOMHOIO I'PYAHOI KIIITKM Ta BUCOTOKO CEpIs, IO IMIIKPECIIOE MMEBHUMN
3B’ SI30K JIHIHHAX PO3MIpIB CEPIl i3 po3MipaMH IPyIHOT KIITKH.

OueBuHO, Pi3HI THIN ABTOHOMHOI PETyJIsLii CepleBOro pUTMY BiApi3HSIOTHCS IEBHUMHU OCOOIH-
BOCTSIMH T€MOJIMHAMIKH, a OTXKE Ceplle TEIHIlh KOKHOTO THITY XapaKTePU3YEThCS HE TibKU HA3BaHU-
MH BHIIE BiIITOBITHUMH MOKa3HUKaMHU MacH, ajie ¥ BIAMIHHOCTSAMH B Horo po3mipax. Tak, y TBapuH
CUMITATHKOTOHIKIB 1 TTapaCHUMITATUKOTOHIKIB Pi3HUII B MTOKAa3HUKAX BHCOTH CEPIS CTAHOBUTH 8 MM
(puc. 1), (P<0,01). IIpnuomy Bucota cepus € Oinpmoro y tBapus-IICT — 167,8+1,74 MM, a Haii-
Menmoro B TBapuH-CT — 159,8+1,48 mM. [locmimkyBani moka3HuKy B TBapuH-HT mepeBakaroTh JaHi
tBapuH-CT Ha 2,7 MM.

3a JoCHiKEHHS MUPUHY CePIls, Y TEIHYOK 3 PI3HUMH THUIIAMH aBTOHOMHOI PEryJIsilii CEepreBOro
PUTMY, CHOCTEpITaIM 3aJeKHICTh 3 HOro BHUCOTOM. Haitbinpma mupuHa ceprsd € y TtBapuH-CT —
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100,3£1,86 MM i Hatimenma y TBapuH-IICT — 84,5+2,41 MM, pi3HUIS M)XK HUMH CTaHOBUTh
15,8 mm (P<0,001), a pizaumd Mix nmokasHukamu mupuan cepiitd v TBapuH-CT 1 tBapun-HT crano-
BuTh 6,8 MM (P<0,01).

Bucora cepng, MM [laprna cepus, MM Okpy:kHiCTD cepusi, MM
s 1678 28 T
105 = 320
166 f"' 100 : 315 3077
' 310
B
164 . 1625 03 5 305
162 | % 300 296.,5
159: ] 295
160 1 845 290
158 & 285
280
156 50 275
154 75 270
1 2 3 1 z 3 1 2 3

Puc. 1. Jliniiini moka3HUKH cepls TETHIOK 6-MiCIIHOrO BiKy:
1 — CUMIIaTHKOTOHIKH; 2 — HOPMOTOHIKH; 3 — TAPACHUMIIATHKOTOHIKH.

ITo moka3HUKaX OKPYXKHOCTI CEpIls MOXKHA BiAMITUTH Pi3HHINIO MK TUTIAMHA aBTOHOMHOI peryJisi-
mii ceprieBoro put™my, a came: y TBapuH-CT — 321,7+£2,69 mmMm, y tBapun-IICT — 296,5+2.44 mm
(P<0,001), pizauis Mixk HUMHU CTaHOBUTH 25,2 MM. Y TBapuH-HT, nmopiBastHO 3 TBapuHamMu-CT, okpy-
JKHICTB cepIld € Ha 14 MM MeHToro 1 gopisHioe 307,7+3,16 mm (P<0,01).

3 ycix JociiKeHUX JHIMHUX MpoMipiB cepus BUAHO, 0 Y TBapuH-IICT cepue mae BUIOBKEHO-
3ByxeHy Gopmy. Y 1BapuH-CT crocrepira€Tbcs HaWMEHIIWN MOKAa3HUK BUCOTH CEPIT 1 HAWOLIbII
3HAYCHHS IIMPUHU CEPIld Ta HOro OKPYKHOCTi, BOJHOYAC € HAHOUIBIII MOKa3HUKH MacH CepIld, II0
CBIJTYHTH TIPO T€, 1110 [IeH OPTaH y HUX Ma€ PO3IMIUPEHO-BKOPOUCHY (hopmy.

TBapuHU 3 HOPMOTOHIYHUM THUIIOM aBTOHOMHOI PETYJISAIll CEpIEBOro PUTMY MAIOTh MPOMIXHI J0-
CITiKyBaHi mokasHuku Mixk TBapuHaMu-CT 1 TBapuHaMu-IICT, B 3B’ A3Ky 3 4uM 1 opMa cepiist y HUX
€ TIOMIPHO BHJIOBXKEHOIO 1 IOMiPHO PO3IIMPEHOIO.

Bucnosku. [Iporiecu pocTy Ta po3BUTKY TEIIMYOK 33 MOKA3HUKAMU MACH TiJia Ta eKCTep’ epy Iie-
peOyBaloTh y TiICHOMY 3B’SI3Ky 3 Tpoliecamy (HOpMyBaHHsS TOHYCY aBTOHOMHHX HEHTPiB. TenH4Ku 3
PI3HIMH THUIIAMHA aBTOHOMHOI PETYJISIII CEepPIIEBOTO PUTMY (CHMIIATHKOTOHIYHUN, HOPMOTOHIYHHA,
MapacUMIATUKOTOHIYHUH), HE3aJIe)KHO BiJl BIKYy, XapaKTepU3YOThCS BiIIIOBITHUMH MTOKa3HUKaMHU Ma-
CH ceplsd B IIIJIOMY Ta HOTO OKpEMHX YaCTHH, a TAaKOXK Pi3HUMH JiHIHHUME mpoMipamu. Ceplie Temu-
4yok-IICT, 3rimHo 3 #foro JiHIHHUMH IIPOMIpaMH, Ma€ BHIOBXKEHO-3BYXeHY opmy, v TBapuH-CT —
PpO3MIMPEHO-BKOpOUCHY. TBapUHU 3 HOPMOTOHIYHHM THIIOM aBTOHOMHOI PETYJIAIIi CEPIIEBOTO PUTMY
MaroTh NPOMiXHI MOKa3HUKH MK TBapuHamu-CT Ta tBapunamu-IICT, y 38’s13Ky 3 unm opma cepiist
Yy HUX ITOMipHO BHIOBXKEHA 1 IIOMIPHO PO3IIHPEHA.

BBakaemo, 110 MEPCICKTHBHUM HAIPSIMOM ITOJAJBINNX JOCIIHPKEHb € MPOBEICHHS ITUTOMOPQO-
JIOTIYHMX Ta TiCTOXIMIYHUX JOCII/KCHD BiJIIIOBIIHUX YaCTHUH CEPIlS TSIUIOK.
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MopdomeTpusi cepana TeJoK YepHO-NeCTPOi MOPOJbI B 3aBHCMMOCTH OT THIIa ABTOHOMHOIi peryJsiiuu cepaey-
HOT'0 PHTMAa

I'opanbcknii JLIL., Jemyc H.B., Cokyabckuii U.H., Kosecnux H.JL.

B paboTe Ha 0OCHOBE KOMIUIEKCHBIX UCCIIEIOBAHNIH C TOMOIIBIO 300TEXHIIECKHIX, QHATOMIIECKUX, MOP(OMETPHIECKHX H CTa-
THCTHYECKIX METOMIHK YCTAHOBJICHBI OCOOCHHOCTH CTPOCHMSI U OPraHOMETPHYECKHE IIOKA3aTeNM CepAlla TEJNOK YepHO-TIeCTPOH
HOPOZIBL, X MOP(OJIOrHYECKOro cTaTyca B 3aBUCUMOCTH OT THIIA aBTOHOMHOW PEryJislMM CEpEYHOr0 PUTMA. Y CTaHOBIIEHO, YTO
HHTETPHUPYIOLIEe BIUSHAE CUMIIATUYECKOTO M MAPaCHMIIaTHIECKOTO OT/ENIOB BEreTaTUBHOM HEPBHOH CHCTEMBI, OMIOCPEI0BAHHBII
Yyepe3 COOTBETCTBYIOIME TUIIbI aBTOHOMHOH DETYIAIMM CEPIEUHOr0 PUTMA, MPEIONPENeIseT 0COOCHHOCTH CTPOEHHUs Cepiua.
Tenouku ¢ pa3NMYHBIMI THIIAMU aBTOHOMHOM PETyJIALNM CEPASYHOTO PUTMA (CUMIATUKOTOHUYECKUM, HOPMOTOHHYECKUM, Iapa-
CHMIIATUKOTOHUYECKHM) XapaKTePU3yIOTCsl COOTBETCTBYIOLIMMH MOKAa3aTEIIIMU MAcChl CEP/LA U €ro OTIEIbHBIX YacTel, a Takke
Ppa3IMYHBIMU JIMHEHHBIMU pa3MEpaMH.

KnroueBble ciioBa: Tenku, MOpHOMETPHs], CAMIATUKOTOHUKY, HOPMOTOHHUKH, [TapacCUMIIaTHKOTOHUKY, HEpBHAsS CHCTe-
Ma, cepAle, CepACUYHbI PUTM, Macca cepaLa.

Morphometry of the heart of the calves of the black and white breed in dependence on the type of autonomous
regulation of the cardiac rhythm

Horalskyi L., Demus N., Sokulskyi 1., Kolesnik N.

In the work on the basis of complex studies with the help of zootechnical, anatomical, morphometric and statistical methods,
the features of the structure and the organometric parameters of the heart of calves of black and white breeds, their morphological
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status depending on the type of autonomous regulation of the heart thythm are established. It has been established that the integrating
influence of the sympathetic and parasympathetic parts of the autonomic nervous system, mediated through appropriate types of
autonomic regulation of the heart rhythm, predetermines the features of the heart structure. Telochki with different types of autonom-
ic regulation of the heart rhythm (sympathicotonic, normotonic, parasympathetic) are characterized by corresponding indicators of
the mass of the heart and its individual parts, as well as various linear dimensions.

Key words: heifers, morphometry, sympathicotonic, normotonic, parasympatheticotonia, nervous system, heart, heart
rhythm, heart mass.
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®OPMYBAHHA MIKPOBIOLIEHO3Y BIO®LIIBTPA
B IHAYCTPIAJIBHUX ®OPEJIEBUX I'OCIIOJAPCTBAX
3A BUKOPUCTAHHA PI3BHUX HAITIOBHIOBAYIB

bioouncTka — OZMH i3 OCHOBHHX CIOCOOIB OYHMIICHHS BOAM B 3aMKHEHHX CHCTEMaX, ILO TOJIArae B YCyHEHHI 3a0py/IHEeHb 3a
JIOTIOMOTOI0 MiKpOOpraHi3MiB B Ipoliecax MiHepanisarlii, Hitpudikari i reHitpudikarii. Bioo4rcTKa € OCHOBHOIO YMOBOIO 33 €KC-
IUTyaTalil YCTaHOBOK 3aMKHEHOIO BOJOIOCTAYaHHS, OCKLUIBKU 3a0e3nedye NOTPUMAHHS TiAPOXiMIYHOTO PEKUMY B PHOOBOIHUX
€MHOCTSIX 32 BUCOKOI IIITFHOCTI MOCA/IKX i3 BAKOPUCTAHHSAM SKCTPY/I0BaHUX KOpMiB [1].

OCHOBHHMMY ITOKAa3HHKAMH, 1[0 BUCBITJIIOIOTH CaHITapHHH cTaH poboTy 6iopiIbTpa B yCTAaHOBII 3aMKHYTOI'O BOZIOIIO-
craganss (Y3B) 3a BupouryBanHs paiinyxHoi Qoperni € KUIbKICTh MIKpOOPTaHi3MiB y BOAI peakTopa Ta CTaH OiOILTIBKH Ha-
MOBHIOBava [2, 9].

IpencraBieHo pe3yabTaTé NOKa3HUKIB, II0 BUKOPHCTOBYIOTHCS 32 OLIHKH Hpolecy 0i0NOriqHOrO OYHINEHHS BOIH BiX
OpraHiYHUX PEYOBHUH, SKi € IS MIKPO(IOpH JHKEPETIOM JKHBJICHHS, 3HCIIKO/DKCHHS Y BOJI TOKCHYHHX PEYOBHH, HPOLECY
3HUILICHHS MaTOI€HHOI MIiKPOQJIOpH 3a paxyHOK aHTaroHi3My, KOHKYpeHLIi B mporecax merabomnizmy Tomio. Ha psx mokas-
HHKIB CTaHy OiOIUTIBKM HAallOBHIOBa4Ya BUPOOHUYHHKH 3BEPTAIOTh MEHIIIE YBark, Xoua BiJ{ [IUX MMOKAa3HHKIB 3aIeKUTh podoTa
Bciei Y3B i cran 3mp0poB’s pubu [1, 3].

KurouoBi cioBa: paiinyxHa dopens, 6iodinprpais, MikpobioeHo3, Me30(iibHI aepoOHi, pakyabTaTHBHO-aHACPOOHI
MIKpOOpraHi3MH, HaIOBHIOBadi 0i0QinbTpa, HiTpHQiKyIoUi GaKTepii.

IocranoBka npoodJemu. [TocTiiiHuM MikpoOioIeHO30M 010(iIbTPa B IHAYCTPiaabHUX (HOPETEBUX
rociogapctBax € MAD®AHM. LinbHicTs MiKpoOHOT OiOMIIiBKY, sika (opMyBajacs Ha HallOBHIOBaYax
6ioginbTpa (ctatnunnit kepamsut, RK PLAST, AQ-25, KALDNER KI1II).

AHaJi3 ocTaHHiX AocaiTkeHb i myoJikaniii. HeoOXimHICTP €KOHOMIYHOTO BHKOPHUCTAHHS BOIU
CIIOHYKA€E JI0 PO3POOKH METOMIB €)eKTUBHOTO BOAOKOPUCTYBAHHSI, B TOMY YHICIIi JI0 TIOBTOPHOTO BHU-
KOPHUCTaHHS 4M IUpKyIsmii Boau [7]. Came ToMy BMiHHS JOCKOHAJIO TMPAIFOBATH i3 CHCTEMaMH 3a-
MKHYTOI'O BOJOIOCTaYaHHS 3a BUPOILYBAHHS I[IHHUX BHIIB pUO BapTO BHBUUTH 1 IIIMOOKO 3pO3YMITH
BCci MexaHi3Mu GimpTparmii Boau. BpaxoByroum, 1o MexaHIYHI MPOIECH MOXKHA KOHTPOJIIOBATH 1
YIpaBIIsATH, 010J10TiYHI cucTeMu (inbTpanii GyHKIIOHYIOTH Ha B3a€MO/Ii1 MIKpOOPTaHi3MiB MiX CO00I0
Ta HABKOJIUIIIHIM CEPeIOBUIIEM [5].

OxpeMoro BH3HaUYCHHS HAOyBae AOTPUMaHHS (Di3UKO-XIMIYHUX IApaMETPiB BOJU 3aMKHYTHX CHC-
TEM, TIOTJIMOJICHHS JOCHIHKCHD MPO OIOTHYHI 1 a0iOTWYHI MapaMeTpu HEOOXigHe IJIS TOro, 100 Imo-
JINIIUTH SKICTh QiIbTpauii BoAM, 0 BUKOPUCTOBYETHCS B arpapHoMy cektopi. Dizionoriunuil pos-
BUTOK paiimyxHoi (openi Ha BCiX Horo eramax B IHAYCTpiadbHHX (DOpEIEBUX rOCIOAapCTBaX 3alie-
JKUTH BiJl cTaHy MikpobiotieHo3y 6iodinbrpa [8, 10]. KimtouoBoro onuHuIieto 6iohisTpa € peakrop, e
PO3MINIYETHCS HATIOBHIOBAY, KW MMPU3HAYCHUH JIJ1s 301IBIIICHHS KOHTAKTHOI TIOBEPXHI 1 3a0e31edeH-
HA pocTy Oakrepiit [4, 5, 11]. B mporteci po60oTH ycTaHOBOK 3aMKHEHOTO Bojmomnoctadanus (Y3B) mo-
BEpXHS 3aBaHTAXYBAIHHOTO MaTepiany (HarmoBHIOBaua) oOpocTae Gi0IUTiBKOIO, YTBOPEHOO KOJIOHIAMU
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aepoOHUX MIKpOOpraHi3MiB. Psj BUeHWX, SKi 3aMarOTHCS BUBUCHHSIM OCOOIMBOCTEH BUPOITYBAHHS
pulH B iHIyCTpiaJbHUX TOCMIOJAPCTBAX, BKa3yIOTh Ha BaXIIMBY POJIb MIKpO(IIOpH y caHITapHIH mpak-
THll [6, 8].

MeToro poGoTH OyJ10 MOKa3aTh y JUHAMIL KIIBKICHI 3MiHA Me30(iITbHUX aepoOHUX Ta (haKyIbpTa-
TUBHO-aHaepoOHuX MikpoopraHizmiB (MADAHM) i ncuxporpoduux Mikpoopranizmis (IlcxM) y Boxi
peakTopa 0i0¢inbTpa 32 BUKOPUCTAHHS PI3HUX BH[IIB HAIOBHIOBAaYa, a TAaKOK BU3HAYUTH LIUIBHICTDH
MIKpOOHUX OiOTUTIBOK YTBOPEHMX Ha HaIlOBHIOBadax 0i0(imbTpa.

MarTepiana i MeToau XOCHiAKeHb. Y TOCHTIII BUKOPUCTATH YOTHPH BHUIW HAIOBHIOBaUiB Oiodi-
aeTpa: 1 — cratmunuil kepam3ut; 2 — RK PLAST — sxuif BUTOTOBJICHUH 13 MpOITiJieHy, KopucHa (po-
O0oua) moBepxHs 635 MM, miametp 15/15, Bara 175 Kkr/m>; 3 — AQ-25 — moMnpoIiJIeH BUCOKOT
minsrocti HDPE 312 M%/M°, KopucHa (pobdoda) moBepxHs 226 M, niameTp 25/25, Bara 71 Kr/M°;
4 KALDNER KIII — nomimnpomines BHCOKOI IIiTBHOCTI, KOpHuCHa (po6oua) moBepxHs 450 M/,
niameTp 16/10.

MarepianaoM IJis TOCHIDKEHHS ciyryBaia Boaa ¥Y3B, sky BinOupanu 6e3mocepenHbo 3 610 inbT-
pa. Kinpkicts Me30¢inbHNX aepoOHUX Ta (aKyIbTaTUBHO-aHAepOOHHUX MikpoopraHizmiB (MADAHM)
BU3Havanu Ha cepeposuili Mueller Hinton Agar 3a temneparypu 30 °C Ta inkyOanii mociBiB mpoTs-
roMm 72 rox. Ilcuxporpodri Mikpoopranizmu (IlcxM) BU3HAYaHM HA IIHOMY JK CEPEIOBHII, aje 1HKY-
Oarrito mMociBiB MpoBOAMIH 3a Temmeparypu 6,5 °C mpotsrom 10 mib.

[linpHicTE MiKpOOHOI Oi1OTITIBKH, siIKa (OpMyBajiacsi Ha HAIlOBHIOBAaYl OLIHIOBAIM 32 ONTHYHOIO
I'YCTHHOIO POMUBHOTO PO3YHMHY Ha crieKTpodoToMeTpi. BUkoprcTOBYBaiu Taky rpafaliro miabHOCTI
OlomTiBKH. 32 ONTHYHOI TYCTUHU IMPOMHUBHOTO PO3YMHY CIUPTY 10 0,5 0. MIUIBHICTh YTBOPEHUX 610-
TUTIBOK BBaXKaM HU3BKOIO, Bix 0,5 1o 1,0 ox. — cepeanporo Ta 3a ryctuHu Oiibiie 1,0 of. MIUTBHICTH
YTBOpEHHUX Oi0TTIBOK BBayKajll BUCOKOIO [6].

OcHOBHI pe3yJbTaTi A0caixKeHHsa. OUHIEHHS BOIU MeToI0M OiodinpTparii 6a3yeTses Ha 3/1a-
THOCTI MIKpOOpraHi3MiB KOJIOHI3yBaTH NOBEPXHIO HamoBHIOBauya Oio¢ineTpa Y3B 3 yTBopeHHSIM Gio-
IIEHO31B, y cKkiaj akux BxojsaTh MADAHM i [IcxM. PesynbraTu mocmimkens Kinbkocti MADAHM y
BOJII peakTopa 010G iIbTpa 3a BUKOPUCTAHHS PI3HUX HAITOBHIOBAUiB MOKa3anu (Tabm. 1), 1Mo HaliHTEeH-
CHBHIIIIC MIKPOOPTaHi3MH 1X 3aCEISIIOTh Y TIEPIIi 1T ATk THIB MIC)IsI BBEIEHHS 010(iIbTpa B €KCIIyaTa-
uito. Haiibinpma KibKiCTh AOCTiAKYBaHUX MIKpOOpPraHi3MiB Oylia BHABJICHA Y BOJl peakropa Oiodi-
JBTPa J¢ HATIOBHIOBaueM OyB CTAaTWUHMI KepamsuT — 8,1+0,4x10° KYO/cm® Boam. OueBmHo mie
TIOB’ 13aHO 13 BHUIIIOIO aIN€3WBHOIO 3/IaTHICTIO MIKPOOPTaHi3MiB 10 TTIOBEPXHI KEPAM3UTY, TIOPIBHIHO 13
noJinporminenosoto nmoBepxHero HanosHioBawiB RK PLAST, AQ-25 i KALDNER KI1II, ge xinbkicts
MA®AEM y Boxi peakropa 6iodinbTpa cTaHOBMIA BimmoBimHo 5,240,2x10°, 5,9+0,3x10° i
5,7+0,3x10° KYO/cm® Bomu. Y HactynHi m'aTh 1i6 inmbkicts MAMAHM y Boxi peakTopa Giodimsrpa
TIPOJIOBXKYBaJIa 3pOCTaTH 1 Ha 15-1 eHb eKcIuTyaTallii 3pocia 6inbie sk y 10 pa3iB, MOPIBHSIHO i3 TO-
YaTKOM JIOCTiy: 32 BAKOPHCTAaHHA KEPaM3UTOBOTO HamoBHioBada y 11,97 pasu, RK PLAST —y 11,15,
AQ-25 -y 12,20 i KALDNER KI1IT —y 12,98 pasu. Ha 20-it near Bukopuctanas 6iodibTpa pizHUIT
kimpkocTi MADAHEM y Boxi, MOPIBHAHO 13 MMOYATKOM IOCIHIiTy, Oyiia BHIOIO BimmoBigHo y 70,37,
46,15; 62,71 1 87,72 pa3zu. MakcumanbsHoo KiibKictb MADAHM y Boai peaktopa OiodinbTpa BUSIBH-
nacst Ha 30-Ty o0y mocmify, e iX KiIbKICTh 3pociia, MOPIBHIHO 13 MOYATKOM JAOCIiAy, 32 BUKOPHC-
TaHHS KepaM3WTOBOTO HamoBHIOBada y 1172 pasu, RK PLAST - y 1019, AQ-25 — y 1118 i
KALDNER KIIT -y 1280 pa3is.

Tabmuns 1 — 3minn kinbkocti MA®AHRM y Boai peakTopa 6iodinsTpa 3a BUKOPHCTAHHS Pi3HUX BH/IIB HAIIOBHIOBAYA,
KYO/cm’, M#m, n=12

Yac qocimipKeHHs, Bun nanoBHioBaua

noba KepaM3HT RK PLAST AQ-25 KALDNER K111
1-5 8,1+0,4x10° 5,240,2x10° 5,9+0,3x10° 5,7+0,3x10°
6-10 5,240,2x10* 1,240,1x10* 2,340,1x10* 3,120,2x10*

11-15 9,7+0,5%10* 5,840,3x10* 7,240,4x10* 7,4+0,3x10*

16-20 5,7+0,3x10° 2,440,1x10° 3,7+0,1x10° 5,0+0,3x10°

21-25 3,4+0,1x10° 1,120,1x10° 2,240,1x10° 2,8+0,1x10°

26-30 9,5+0,6x10° 5,3+0,3%10° 6,6+0,3x10° 7,3+0,4x10°
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[oni6uo mo kimbkocti MAD®AHM y Boai peakropa 0iodibTpa 3a BUKOPUCTAHHS Pi3HUX HAIlOB-
HIOBaYiB 3MIHIOBaJIaCs Y BOJI 1 KIIBKICTh ICUXPOTPOGHUX MIKPOOPIaHi3MiB (TadiI. 2).

Tabmu 2 — 3minn kiabkocti IlexM y Boai peakTopa 6iodinbTpa 3a BUKOpHCTAaHHS Pi3HAX BHAIB HANIOBHIOBAYA,
KVO/em’, M#m, n=12

Yac qocimipKeHns, Bu HanmoBHIOBaya

noba KepaM3HT RK PLAST AQ-25 KALDNER K111
1-5 2,4+0,1x10° 3,120,2x10° 3,040,1x10° 2,9+0,1x10°
6-10 5,6+0,3x10* 8,2+0,4x10* 6,9+0,3x10* 6,3+0,3x10*

11-15 1,120,1x10° 6,7+0,3x10° 3,4+0,1x10° 2,7+0,1x10°

16-20 8,340,6x10° 1,2+0,1x10° 9,5+0,5%10° 9,0+0,4x10°

21-25 3,940,1x10° 7,9+0,3x10° 5,5+0,2x10° 3,8+0,1x10°

26-30 8,7+0,4x10° 4,6+0,2x107 1,240,1x107 9,8+0,5%x10°

[IpoTsarom mepiuux 1’ sITH JHIB Mics 3aBaHTaXCHHS Y 010(iIbTp HAlIOBHIOBAYiB BCTAHOBIICHO,
o KinbkicTh IlcxM y Bozi peakTopa 0OiodinpTpa Oyja mpuOIM3HO OJHAKOBOKO 1 CTAHOBHUIIA Bij
2,4+0,1x10° 1o 3,120,2x10° KYO/em® Bomu. Y HACTYIHI JOCIIHI TEPioH KOJOHI3allis HAloB-
HIOBa4iB 0i0(inbTpa BigOyBanacs 3 pi3HOIO IHTCHCUBHICTIO. Tak, Ha 10-Ty 100y HOCTIAY KIIBKICTh
IIcxM, mopiBHSIHO 13 TIOTIEPEIHIM TIEPIOIOM, 3pocia 3a BUKOPHUCTaHHS Kepam3uty y 23,3 pasu, RK
PLAST -y 26,4, AQ-25 — y 23 i KALDNER KI1II — y 21,7 pa3u. Haitintencusninie no 20-0i no-
ou nocniny kinbkicts [IcxM y Boai peakTopa 6iodinbTpa 3pocTana, MOPiBHSIHO i3 MOYaTKOM J0C-
niay, 3a BukopuctaHHs HamoBHOBaua RK PLAST — y 387,1 pasza. Came el akrop BKasye, 1o
Taka KOH(QIrypauis HalmoBHIOBaYa € HAHOUIbII COPUATINBOIO Il KooHizamii [IcxM, 3Binku BoHU
NOTPAIUISIOTE Y BoAy Y3B. 3aBepmmnacs KonoHi3alis NICUXpOTpOGHUMH MiKpOOPTaHi3MHU HAIOB-
HioBa4iB 0i0(ineTpiB Ha 30-Ty 100y HOCTiAY, PO 110 CBIAYMTH HAWBHIIE, IOPIBHIHO 13 MOYATKOM
JOCITiAy, 3pOCTaHHs Y BOMAI peakTopa 0io(ibTpa 3a BUKOPHUCTAHHS K HAlOBHIOBaYa KEPAM3UTY —
y 3625 pasu, RK PLAST —y 14838709,6, AQ-25 —y 4000000 i KALDNER K111y 3379,3 pasu.

AHani3 pe3ynbTaTiB OCTaHHIX HAYKOBUX JOCHIKCHb IMOKa3aB, IO MIKPOOPTaHi3MU BHKHBAIOThH
3aBASKH 34aTHOCTI (hopMyBaTH OIOMJIIBKM Ha OIOTeHHIM 4YM abloreHHii OBEPXHI, sSIKa MOCTIHHO OHOB-
JIFOETHCS TA OTOYEHA MOJicaxapuIHUM MaTtpukcoM [7, 9, 10]. Marpukc 3axuiiae 6akTepii Bif dakro-
PiB HaBKOJIHMIIHBOTO CEPEIOBHIIA 1 MPEACTABICHUN CYMILIIIIO €K30IoJicaxapuiiB, OilKiB, HYKJIeTHO-
BHX KHCJIOT Ta iHIITMX HEOPTraHIIHUX PEUOBHH [8].

CamMe TOMy, JOCHIIKCHHS 30aTHOCTI MIKpOOpPraHi3MiB 70 (opMyBaHHs OIOILTIBKH 1, 30Kpema Ii
IIUTEHOCTI Ha MOBEPXHI HANOBHIOBauYa (puc. 1), € Ba)XJIMBOIO YMOBOIO iX BWKMBAaHHSA 1, BIATIOBIIHO,
JDKEPEIIOM HaIXOIDKEHHS y Boay OiodinsTpa i B Y3B B 1imomy.
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BcraHoBIIE€HO, 110 IIUIBHICTH MIKPOOHOI OIOILIIBKH, siKa (hOpMyBasiacs Ha HallOBHIOBaYax 0i0(iib-
Tpa, 3pocTajia MpOTATOM yCchoTo nepioay pociiay. [Ipu npoMy mpoTsirom 1-5 100U IMiABHICTE YTBOpE-
HUX OiomniBok cranoBmia Big 0,19 mo 0,22 om., mo BUIe KOHTPOJIIO Maike yABIWi, 1 BiATIOBimae
HU3BKI# mumeHOCTI. [TounHaroun i3 15 1o6u MA®AHM i IIcxM Ha HanoBHioBauax RK PLAST, AQ-25 i
KALDNER KIII ¢opmyBanu OiomiBKy BUCOKOI LIIBHOCTI, SIKa BUSBHJIACS BHUILOIO, MOPIBHIHO 110
KOHTPOJIIO, BiAmoBiaxHo Ha 1,33; 1,19 1 1,08 ox. HalimoBinpHile BuaiNeHi MiKpoopranizMu GopMyBain
010TUTIBKY BHCOKOT IIUTBHOCTI Ha Kepam3uTi Ha 16-20 mo0y mociimy, Mo MOXKIMBO OB’ I3aHO 3 XiMid-
HUM CKJIaZIOM HaroBHIOBa4a. HaminpHinry 0iomniBKy ¢popMyBajiyd MIKpOOPraHi3My Ha HAarlOBHIOBaYi
RK PLAST na 21-25 no0y — 2,76+0,07 oz. i Ha 26-30 100y — 2,94+0,08 ox.

BucHoBku. 1. [ToctiiiHuM MikpoOiolieHO30M 0iodinbTpa B iHAyCTpiadbHUX (OpPEIeBUX TOCIOAAp-
ctBax € MADAHM. Ix kinbkicTs y Bofi peakTopa 6iodinbTpa Bijl MOYAaTKy CTAHOBJIEHHS Y HBOMY MiK-
podaopu 3poctana i Ha 30-Ty 100y BUSBUIIACS BHILOIO 32 BUKOPUCTAHHS KEPaM3UTOBOTO HAIIOBHIOBA-
ya 'y 172 pasu, RK PLAST - 1019, AQ-25 -y 1118 i KALDNER KI1IT — y 1280 paz3is.

2. Kinpkicth neuxporpoduoi mikpodiopu Ha 30-Ty 100y KoJoHi3aliil 6iodinbTpa 3pocia, mopis-
HSTHO 13 TOYaTKOM JIOCTiTy, 32 BUKOPUCTaHHSI SIK HallOBHIOBa4a Kepam3uty — y 3625 pasu, RK PLAST
—y 14838709,6, AQ-25 — y 4000000 i KALDNER KI1IT -y 3379,3 pa3u.

3. IllinbHicTs MiKpoOHOT OiOILTIBKH, sika (opMyBaiacs Ha HallOBHIOBadax 0iodiibTpa, 3pocTaia
MIPOTSITOM YCHOTO TIepiomy mociiny. HaiminbHinry 6iomiiBKy ¢hopMyBaad MiKpOOpTaHi3MH Ha HAIIOB-
HroBaui RK PLAST na 21-25 100y — 2,76+0,07 ox. i Ha 26-30 100y — 2,94+0,08 ox.
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®opMUpPOBaHHE MHKPOOHOLIEHO32 0MODMILTPOB B HHAYCTPHAJIBLHBIX (hOpe/eBbIX X034HCTBAX IPH HCNOJIb30Ba-
HHH Pa3HBIX HANIOJTHUTeJIei

I'puneBny H.E., Kyxtun H./l., Cemaniok B.U.

OCHOBHBIMH TIOKa3aTeNIAMH, KOTOPBIE 0TOOPaKalOT CAaHUTAPHOE COCTOSIHUE PadoThl OModUIBTpa B yCTAHOBKE 3aMKHY-
Toro BogocHabxeHus (Y3B) 1o BeIpalinBaHUIO pagyXHOM (OpENn ecTh KOJINYECTBO MUKPOOPTaHU3MOB B BOJIE PEaKkTOpa 1
COCTOSIHUE OMOTUICHKH HAMOTHUTENS.

IpencraBieHs! pe3ynbTaThl HOKa3aTenel, HCIO0Ib3yeMbIX IPH OIEHKE IPOIiecca OMOJIOrNIeCKOH OUYMCTKH BOABI OT Op-
TaHMYECKUX BEIIECTB, KOTOPBIE CIIYXKAaT JUIT MUKPO(IOPH! MCTOYHUKOM IHTAHUs, 00€3BpPEXKUBAHIE B BOJE TOKCHYHBIX Be-
IIECTB, IIPOLecca YHUUTOXKEHNUS TaTOTeHHOI MUKPOQIIOPHI 3a CIEeT aHTarOHM3Ma, KOHKYPEHIIMH B IIpoIieccax MeTadonn3ma i
ToMy nofro6Hoe. Ha psix mokasareneii cocTosHHSI OMOINICHKY HAITOJIHUTEINS IIPOU3BOACTBEHHUKH 00paIafoT MEHbIIEe BHAMA-
HUS, XOTSI OT 3TUX THOKa3aTesel 3aBucuT padora Beeil Y3B u cocTosiHre 310pOBbS PHIOHL.

IMocTostHHBIM MHKPOOHOLIEHO30M OHOMWIBTPAa B MHAYCTPUAIBbHBIX (openeBbix xo3siictBax ectb MADAHM. Ilnot-
HOCTb MMKPOOHO#H OMOIUIEHKH, KOTOpast ()OpMHUpPOBaIachk Ha HAMOJHUTENAX OHO(UIbTPa, pOCIa B TEYEHHH BCEro Iepuoza
ombiTa. [InoTHy0 OGHoruieHKy ¢popmupoBaiu MuUKpoopranusmsl Ha HarnonuuTtene RK PLAST na 21-25 cytku — 2,76+0,07 ex.
u Ha 26-30 cytku — 2,94+0,08 ex.

KnroueBble cioBa: pagyxnas ¢opens, onodmisTpanus, MUKpoOHOIIeHO3, Me30(IbHEIE adpOOHEIE, (aKyIbTaTHBHO-
aHa’pOOHBIC MUKPOOPTaHU3MBbI, HATIOJIHUTETH OHOGHUIBTPA, HUTPUPHUIUPYIOMNE OaKTePHH.

Formation of microbiochenosis of biofilter in industrial trout by using different growers

Grynevych N., Kurhtyn M., Semaniuk V.

The main indicators that highlight the sanitary state of the biofilter in the installation of water supply (RAS) for growing
rainbow trout are the number of microorganisms in the water of the reactor and the state of the biofilm of the filler.

The results of the indicators used in the evaluation of the process of biological water purification from organic substances,
which serve as a source of nutrition for the micro flora, eliminate toxic substances in water, the process of destruction of the patho-
genic micro flora due to antagonism, competition in metabolic processes, etc. are presented. On a number of indicators of the state of
the biofilm of the filler, the producers pay less attention, although the work of the whole ultrasound and the state of health of the fish
depends on these indicators. Permanent micro biocenosis of biofilter in industrial trout farms is MAPMM. The density of the mi-
crobial bio film, which was formed on the bio filter fillers (static claydite, RK PLAST, AQ-25, KALDNER K1P).

The need for economical use of water encourages the development of methods for efficient water use, including reuse or
circulation of water. That is why the ability to work perfectly with closed water supply systems when cultivating valuable
fish species is worth exploring and deep understanding of all the mechanisms of water filtration. Given that mechanical pro-
cesses can be controlled and controlled, biological filtration systems function on the interaction of microorganisms with each
other and with the environment. A separate definition assumes compliance with the maintenance of physical and chemical
parameters of water of closed systems, the deepening of research on biotic and abiotic parameters is necessary in order to
improve the quality of filtration of water used in the agricultural sector. The physiological development of rainbow trout at all
its stages in industrial trout farms depends on the state of the bio filter microbiocenosis. A key unit of a biofilter is a reactor
where a filler is placed, which is designed to increase the contact surface and ensure the growth of bacteria [4, 5]. In the pro-
cess of operation of closed water supply plants (RAS), the surface of the loading material (filler) overgrown with a bio film
formed by colonies of aerobic microorganisms. Many scientists who study the peculiarities of growing fish in industrial
farms indicate the important role of micro flora in sanitary practice.

The aim of the work was to show quantitative changes in the dynamics of mesophilic aerobic and facultative anaerobic
microorganisms (MAPANM) and psychrotrophic microorganisms (PsmM) in water of a biofilter reactor for use of different
types of filler, as well as to determine the density of microbial biofilms formed on the fillers of the biofilter.

Conclusions and perspectives of further research.

Permanent micro biocenosis of bio filter in industrial trout farms is MAPAnM. Their amount in the water of the biofilter
reactor since the beginning of its formation in the micro flora increased and on the 30th day it turned out to be higher than the
use of expanded clay in 172 times, RK PLAST - 1019, AQ-25 - in 1118 and KALDNER K1P — 1280 times. The number of
psychrotrophic microflora on the 30th day of the colonization of the biofilter has increased, compared with the beginning of
the experiment, for 3625 times as a keramzite filler, RK PLAST — by 14838709,6 times, AQ-25 — by 4000000 times and
KALDNER K1P by 3379 ,3 times. The density of the microbial biofilm, which was formed on the biofilter fillers, increased
during the whole period of the experiment. The densest biofilm was formed by microorganisms on the RK PLAST filler for
21-25 days — 2,76 £ 0,07 units. and for 26-30 days - 2,94 + 0,08.

Key words: rainbow trout, biofiltration, microbiocenosis, mesophilic aerobic, facultative anaerobic microorganisms,
biofilter fillers, nitrification bacteria.

Haoitiwna 14.11.2017 p.
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MOP®OJOI'TYHI OCOBJIUBOCTI CTPABOXOOAY
TA BOJIA KYPEHN Y BIKOBOMY ACIHEKTI

BucBitiieHo MOp(OIIOTiuHy XapaKTepUCTHKY Ta OPraHOMETPIl0 CTPaBOXOAY i Bojia Kypei pi3Hux BikoBux rpym (1-, 15-,
30-, 60-, 90-, 150- ta 180-m1060BOTO BiKY).

AHaui3 HalluX OPraHOMETPUYHMX JOCIIKEHb ITOKa3ye, 10 abCOII0THA Maca CTPAaBOXOY Kypei, 3alleHO Bif BiKy, Y
Iporeci pocTy 1 pO3BUTKY TBapH, 301IbIIyeThCs. JIMHaMika BITHOCHOT MacH CTPaBOXOJY y Kypeil pi3HHX BIKOBHX TPYII 3Mi-
HIOEThCSI aCHHXPOHHO. [Toka3HUKH abCOTIOTHOT Ta BiJHOCHOI MacH BoJjia Kypel, Ha BiAMiHY BiJl CTPaBOXOAY, 3MiHIOIOTHCS
MPSIMO TIPOTIOPLIHHO.

INicroapxiTekToHIKa CTPaBOXO/Y Ta BOJIA KypeH y MOCTHATAILHOMY IIepiofli OHTOreHe3y Moji0Ha, IPOTe Ma€e IIeBHI BiMIHHOC-
Ti MOP(OMETPUIHNX MOKA3HHUKIB, SIKi 3aJIeKaTh BiJ BiKy. BiqmoBinHO 10 MOpGhOIOridHIX 0cOOIMBOCTEH HAHOUIBIIA TOBIIMHA CTi-
HKH CTPaBOXOAY Y Kypei IOCHi/DKYBaHUX BIKOBHX IPYI BUSIBILIETHCS Y IIMIHIN #foro dactusi. Y rpynodepeBHiil 4acTHHI CTpaBo-
XOJly TIOKPHBHUIA eriTeiii ciM30B0i 0O0JIOHKH PO3BUHYTHI Clalllle, HiK y MINHHII: MakcuManbHU# nokasHuK y 90-1000BHX Ky-
peii, micist 4oro picT TOBIIMHK CHOBLUIBHIOETHCS. Bosio, Ha BiIMiHY Biji CTPaBOXO/y, Ma€ MEHII BUPaXKEHUI pesbed) ciu30B0i 060-
JIOHKH. Y cepelHhOMY IOKPHBHUH eIiTeliii opraHa OUIbII BUpaXXeHUH, HDK y TpyJodepeBHiil AULTHIN CTPaBOXO/Y.

BiANoBiqHO 10 HALIKX JOCIIUKEHBb TOBIIHHA BHYTPILIHBOTO LIUPKYJISIPHOTO M’ SI30BOTO IIAPy M’s30BOi 00OJOHKHU 3HAU-
HO OLbIIa, HiXK 30BHIIIHBOTO MO3I0BXKHBOTO SK Y CTPABOXOI, TaK i BOJI.

KurouoBi ci1oBa: opranoMeTpuHi JOCHiIKEHHS, MOPPOMETPUYHI OKa3HUKH, MiKPOCTPYKTYpa, KypH, JOCIiIHA IPpyIIa,
CTpPaBOXiJ, BOJIO.

IMocTtanoBka npodaeMu. [ITaxiBHUIITBO B OUTBIIIOCTI KpaiH CBITY 3aiiMa€e MPOBigHE MiCIE cepen
1HIINX Tally3el CiIbCHKOTOCTIONAPCHKOr0 BUPOOHMLTBA, 3a0€3Meuyioul HacelneHHsI BUCOKOSIKICHUMHU
TIETUIHAMH TPOAYKTAMH XapuyBaHHS, a MPOMHUCIIOBICTh CHPOBHUHOIO I Tepepodku [2, 5]. Tomy
BHHHKJIA HEOOXITHICTH YCECTOPOHHHOTO KOMIUIEKCHOTO JOCTIIKCHHS TPaBHOI CHCTEMHU CBIHCHKHX
MITaxXiB.

PamionansHe BeieHHS Ta PO3BUTOK rally3i NTaxiBHULTBA 0e3 CyMHiBiB Ma€ 0a3yBaTHUCh Ha 3HAHHI
Mopouorii 1 diziosorii nruii. /o Toro * 3HaHHSA MOP(}OIOriuHUX OCOOTHUBOCTEH OYA0BU OpraHizMy
MITaxiB, B TOMY YHCJIi TPABHOTO TPAKTY € OCHOBOIO IS PAIliOHAIBHOTO 1 €(heKTHBHOTO BUKOPHUCTAHHS
KOPMiB, PO iTaKTUKY 1 JIIKyBaHHS IUTYHKOBO-KUIIKOBUX 3aXBOPIOBaHb y nTuli [7, 8].

AHaJi3 ocTaHHIX J0CTiTKeHb i myOJikanii. Ha choromni qOCTiKEHHIO PI3HUX CHCTEM OPTaHiB
CBIMCHKHUX MTaxiB MPHUCBIYCHO YMMAJIO HAYKOBHUX poOit [1, 3, 5, 6, 7, 8]. [IpoTe 3anumraroTeCsl eBHI
HETOYHOCTI, 5IKi HOTPeOYIOTh AeTalizalii, 0COOIMBO y BUBUCHHI CUCTEMH TPABJICHHS KypeH BiKOM Bif
1 mo 180 mi0.

Mera cratTi. Baxnuse 3HaueHHs y Mop(hoJIorii MarOTh OPraHOMETPUYHI JOCIIIKSHHS, K1 al0Th
MOKJIMBICTD ACTAIBHO aHANi3yBaTH KiIBbKICHI 3MiHHM CTPYKTYp OpPTaHiB IITHLI Yy Mpoleci Horo iHauBi-
IyaJIbHOTO PO3BUTKY. Byio mocraBieHo 32 METy BUKOHATH JOCHTIKEHHS 13 3aCTOCYBaHHSM TiCTOJIOTI-
YHUX T2 MOP(HOMETPUIHUX METOJHUK 3 BUBYCHHST MOP(OJIOTIYHOI XapaKTEPUCTUKH CTPABOXOJY Ta BO-
Jla y KJIIHIYHO 3I0POBHX KypeH, BCTAHOBUTH TICTOCTPYKTYPHI 0COOJHMBOCTI OyA0BH OpraHiB Ha KIIi-
TUHHOMY, TKAHWHHOMY PiBHSIX, Y BIKOBoMY actiekTi. [IpoBecTtu ricromopdomerprudny omiHKy Mopgo-
JIOTIYHUX CTPYKTYP MEPEIHBOTO BTy KHIIKOBOI TPYOKH y Kypel Bix 1- 1o 180-1000B0OTO BiKY.

Marepiaj i MeToauKAa TOCTiAKeHb., Y €KCIEPUMEHTI BUKOPHUCTOBYBAIH KIIIHIYHO 3JI0POBHUX KY-
peii mopoau MOCKOBChbKa YopHa. Kypu Buitynunuce i MOCTiHHO yTpUMYBAaJIHCh Y IPUBATHOMY CEKTOPi
M. XKutomupa. Pamion roaieii mocmigHol nTuii OyB 30aaHcoBaHUM, B Horo ckiaa Bxoauio 70 % 3e-
PHOBUX 371aKOBUX. MOJIOJIHSIKY 3T0JJOBYBAJH MIIIOHO, 30a1aHCOBaHUI KOpM BagiT, a TaK0X JJ0AaTKOBO
BBOJWIN MOAPIOHEHY 3€JeHy Macy, KapTOILII0. 3 YOTUPHOXTIKHEBOTO BiKy MIIOHO 3aMiHWJINM Ha
MIICHUII0 Ta KYKYPYA3y, a TAKOXK JI0 PAIliOHy BBOJWIN BiXOAW BHUPOOHHUIITBA Ta aMiHOKHCIOTHUHN
BiTaMiHHO-MiHEepanpbHUI KOHIIEHTpaT ‘JKuBuHa™ [5, 8].

Marepian must JociipKeHs BiniOpanu Bix 42 romis kypei. Jocmimkysamum nrumo 1-, 15-,30-, 60-,
90-, 150-, 180-m060BoOTrO BiKY (110 LIICTH TOJIIB Y KOKHii BiKOBil rpymi).

PoGoty mpoBoamiu Ha kadeapi aHaToMmii 1 ricTosorii JKuToMUpChKOro HaliOHAJIBHOTO arpoeKOoJIOrid-
HOTO YHIBEpCHUTETY. Y POOOTI BUKOPHUCTOBYBAIM AHATOMIYHI Ta TiCTOJIOTTIHI METOIH JOCIi IPKCHHS.

© Tumkant O.B., 2017.
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OCHOBOIO aHATOMIYHOI METOJAMKHU OyJIO HpenapyBaHHs, SKE M03BOJMIO OTPUMATH HEOOXiaHI op-
rand. J{7s TicTONOTiYHUX JOCHIKEeHb MIMATO4YKH Martepiany ¢ikcyBanu B 10-12 % oxonomkeHOMY
PO34KHI HEHTpaIbHOIO (hopMalliHy, 3 MOAAJBIION 3aIMBKOIO B IapadiH 3a CXeMOI0, 3aIpOIOHOBAHOIO
y nociouuky JLII. T'opanscekoro, B.T. Xomuua, O.1. Kononcbkoro (2011) [4].

[MapacginoBi 3pi3u BUTOTOBISUIM Ha caHHOMY MikpoTroMi MC-2. ToBmuHa 3pi3iB HE TIEPEBHIyBaIa
10 MxwMm [4].

[lix yac BuB4UEeHHs MOpP(}OJIOrii CTPaBOXOAY Ta BOJIa 3aCTOCOBYBaM (hapOyBaHHs ricTONpenapaTiB
IeMaTOKCUIIHOM 1 €03UHOM.

CraructiuHy 00poOKy pe3yibTaTiB MPOBOIWIN 3 BUKOpHUCTaHHAM mporpamu Microsoft Excel.

OcHOBHI pe3yJbTaTH J0CTiAKeHHs. 3TiIHO 3 HAIUMH IOCITIHKEHHIMHA aHATOMIYHO CTPaBOXia
CKJIQIAETHCS 3 MUIHOI Ta TPyAOYSPEeBHOI YACTHH, TOMY IO, BPaXOBYIOUH TOHOTpadiio CTPaBOXOIY
LIOA0 OpPraHiB IpyIHOI Ta YEPEBHOI MOPOXKHHUH, JOCUThH CKJIAHO BIIMEKYBaTH TPYIHY AISHKY CTpa-
BOXOJly BiJl yepeBHOI. BoIo € MOXigHIM CTpaBOXOAY, TOMY HOTO TiCTOapXiTeKTOHIKa Mogi0Ha.

AHATOMIYHO BOJIO BKJIFOYAE OPCAIbHY, OIYHY Ta BEHTPAIbHY (IHO) YaCTHHH.

AHaJti3 HalKMX OpraHOMETPUYHUX TOCTIKEHb MOKa3ye, 10 abCOII0THA Maca CTPaBOXoAy Kypei,
3aJIe’KHO BiJ BiKy, y IIPOIIECi POCTY i pO3BUTKY TBapHH 301bIIyeThCs (pUc. 1).

—-—

Puc. 1. Cxema 6ynoBu cTpaBoxoay i Bosta kypuart 15-1060Boro Biky:
1 — mmiiHa YacTHHA CTPABOXOJY; 2 — IPyA0YEpEeBHA YaCTHHA CTPABOXOY; 3 — THPJIO BOJIA;
4 — BOJIOBHIA TPaKT; 5 — MOpcaibHa YacTHUHA BOJa; 6 — GiuHA CTiHKA BoJa; 7 — THO BOJIA.

Tak, aOconroTHa Maca CTpaBOXOAY y KypyaT OAZHONOOOBOTO BiKy IOCTIAHOI Tpynu CTaHOBHUTH
0,2620,02 1, Tomi six y Kyper 180-g000BOTO BiKy I1e#i moka3Huk gopiBHIOE 4,81+0,15 r. /Ilunamika Bi-
JTHOCHOI MacH CTPaBOXOJY Y Kypel pi3HHX BiKOBUX IPYIl 3MIHIOEThCS aCHHXPOHHO. [IpoTe moka3sHuku
abCcoMOTHOT Ta BiIHOCHOI MacH BoJia Kypei, Ha BiIMiHY BiJl CTPaBOXOJy, 3MIHIOIOTHCS HPSMO MPOIO-
pritiHo (Tabm. 1).

Tabnuus 1 — OpraHoMeTpuYHi MOKa3HUKH cTpaBoxoay Kypeii (M+m; n = 6)

Biic KY- | AGcomora Maca,r | Bimocna maca, % 3aranpHa HOBXKMHA, | JloBXHHA MHUHAHOT ﬂOB)K}/IHa rpyno-
peid, ni6 MM YaCTUHH, MM YepEeBHOT YaCTHHH, MM
1 0,26+0,02 0,73+0,08 54,33+£2,01 31,67+1,87 16,9340,87

15 0,92+0,03 *** 1,04+0,05 67,16£1,48** 47+0,8 22+40,93**

30 1,01+0,08 0,74+0,04 *** 81,16+2,12 57+1,85%** 24,16+0,52

60 1,39+40,04 *** 0,88+0,01 100,8+3,3*** 73+1,41%* 27,83+£2,01

90 2,2+0,2%% 0,58+0,05 *** 12943,02 *** 96,543, 7*** 32+1,76

150 3,14+0,3* 0,63+0,03 15041,73*%* 118,16+3,14 ** 33+1,89

180 6,81+0,15 *** 0,83+0,02 *** 17242 48 **%* 126,7+2,37* 35+0,97

Mpumitka: * — p<0,05; ** — p<0,01; *** — p<0,001, BiAHOCHO MONEPEAHBOI BIKOBOT IPYIIH.

AHaJi3 HaMMX TOCIIHKEHD TTOKA3ye, IO HaWO1IbIa TOBIIMHA CTIHKH CTPaBOXOAY Y Kypeit gocii-

JDKYBaHUX BIKOBUX TPYII BUSBJISIETHCS Y IIIMHHIN HOTO YaCTHH.

Tak, y kypet nocmignoi rpynu 180-1000Boro Biky TOBIIHMHA CTiHKH IIMHHOI YaCTHHU OpraHa €
HaHOUTLINOK 1 cTaHOBUTH 2361,84+104,38 MkM, y Kypeit 90-1000BOT0O BiKy Iei TOKa3HUK MEHIIIHA —
2346,19+£26,11 mxm. Y kypuat 30-1000BOIo BiKy TOBIIMHA CTIHKH CTPaBOXOAY B Ii¥ MiJISHII MEHIIA
y 1,2 pasu Ta y ogHomoOoBux — y 2,3 pasu, Hix y 180-mo06oBux Kyped i1 3aiiMae BiIMOBiTHO
2089,83+68 Ta 1024,67+118,47 MkMm. 3aranpHa TOBIIMHA CTiHKM BOJAa Ma€ TOJIOHY JWHAMIKY:
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y 180-1060BOMY Bitli cTaHOBUTE 1746,66+56,19 MxM, y Kypeit 90-no6oBoro Biky — B 1,11 pa3n MeHma
(1571,66+£69,16 mMrm). Y kypuar 30-7000BOTO BiKy TOBIIMHA CTIiHKM BOJIa 3MCHIIYETHCS [0
1319,16+45,32 ta y omgHO1060BHX — 110 680£71,66 MKM.

VY rpynodepeBHil TUISHII CKIaJKH CIM30BOI 00OJIOHKH, MOPIBHIHO 3 MIMHHOI YaCTHHOKO, MEHIII
BHUPaXEHi, Cin30Ba 000JIOHKa po3BUHYTa ciadmie (puc. 2). Came 3a paxyHOK IIbOTO Yy KypeH pi3HHX
BIKOBUX TPyl 3arajbHa TOBIIMHA CTIHKW CTPaBOXOJYy MEHIIA, HDK y WHiHINA yactuHi. [Ipore, Ha Bia-
MiHy BiJ IINHHOI DIJISTHKK OpraHa, y rpynodepeBHii 1o 90-1060Boro BiKy Kypei croctepiraerscs 30i-
JIBIIIEHHS TOBIIMHU CTIHKH, a 3 150-1000BOT0 BiKY BiI0OYBAEThCS 11 3MEHIIICHHS.

Haii0inpma ToBIIMHA CTIHKH CTPaBOXOAY B IPyIOUYEpEBHIN YaCTHHI OpraHa y KJIiHIYHO 3JO0POBUX
kypeii 180-mo6oBoro Biky ckmamae 1124,33+43,87 MkMm, y Kypeit 90-1000Boro BiKy Lieil MOKa3HUK Ha
134 mxMm Oinpmmit 1 gopiBHIoe 1258,63+49,58 MkMm. YV 30-1000BHX KypyaT TOBIIMHA CTIHKH CTPaBO-
XOJy B Takill minsHui ckianae 1242+101,27 Mxm. Y 01HOTO00BUX KypyaT el MOKa3HUK HaWMEHINH
1 cranoBuUTh 601,33+41,95 MKM.

CtpaBoxij, Tak sIK 1 BOJIO, YTBOPCHUH TpbOMa 00OJOHKAMH — CIIM30BOIO, M’ SI30BOIO Ta CEPO3HOIO
(amBeHTHIIERD). Pe3ynpTaTy HAUX TOCIIIKEHBb CBITYaTh, IO TiICTOAPXITEKTOHIKA CTPABOXOAY Ta BO-
Jla Kype#l y moCcTHaTaJIbHOMY Mepiolli OHTOTeHe3y Moai0Ha, MPOoTe Ma€e MEBHI BiAMIHHOCTI MOppOMET-
PHUYHHX TTOKA3HUKIB, SKi 3aJI€KaTh BiJ| BIiKY.

Cnm3oBa 000JIOHKA CTPABOXOJIY BKIIOYAE CIiTeNiallbHy, BIACHY 1 M’ S30BY ITACTUHKH Ta ITiJCIIH-
30BY OCHOBY (puc. 3).

Puc. 2. MikpocTpyKTypa rpyao4epeBHOI YaCTHHH CTpa- Puc. 3. MikpocTpyKTypa MIHMIi{HOT YaCTHHH CTPABOXOAY

BOXOIy Kypeii: | — emiTerianpHa MJIaCTUHKA; 2 — BIacHA Kypeii: 1 emiTenianbHa IIaCTUHKA; 2 — BJIaCHA IUIACTUHKA;

[IJJACTHHKA; 3 — 3aJ1031; 4 — M’ 430Ba [IJJACTUHKA; 5 — M’s130- 3 — 3a103u; 4 — M’5130Ba IUIACTHHKA; 5 — IIC/IM30Ba OCHOBA.
Ba obosonka. ['emarokcuiin Kapaui ta eo3un. X 56. I'ematokcuinin Kapauni ta eozun. X 56.

MopdoMeTpHYHIMHU JOCHTI/PKEHHSIMA BCTAHOBIICHO, 1110 Y BCIX JOCHTIDKYBAaHHUX ITaXiB emiTelnia-
JbHA IUIACTHHKA HaWKpamie pO3BUHYTAa B IIMWHIA JAUISHII CTPaBOXOLY, WO, HA HAIly IyMKY,
OB’ 13aHO 3 11 3aXUCHOIO (DYHKINI€0 BiJi MEXaHIYHOTO TONIKOKEHHS JKOPCTKUMH 32 KOHCHCTEHITIEI0
KopMaMmu. Y IUIHIA YacTHHI CTPaBOXOAY JOCTIJHOI TPYNMU KypeW, IHTEHCHBHUH PICT MOKa3HUKIB
crioctepiraerbes 10 90-1000BOTO BiKY, 30KpeMa, TOBIIMHA CIITENII0 3 0JHOM000BOrO BIKY 3pocia
Maiike y 2.4 pa3u i ckimagana 1188,17+440,61 mrm. Y kypeir 180-mo6oBoro BiKy, BiJIHOCHO
90-11000BHX, TOBIIMHA EMITEI0 3MeHITIIAch B 1,2 pasu i nopiBHIOBaNa 964,17+34,99 MKM.

VY rpyJodepeBHii YaCTHHI CTPABOXOY TOKPHUBHUIN EMIiTENiN CIM30BOI 000JOHKH PO3BUHYTHH Clia-
Owre, HK y IIUIHIA: MaKCUMaNbHUH MOKa3HUK Y 90-1000BUX KypeH, Micis YOro picT TOBIIUHH CIOBi-
JBHIOETHCS, 10 MOKIIMBO € HACIIIKOM HACTaHHS CTaTEBOI 3piIOCTI.

Bouto, Ha BiIMiHY Bijl CTpPaBOXO/Y, Ma€ MEHII BUPaXKEHUH perbed ciu3oBoi 000oHKH. Y cepel-
HBOMY MTOKPUBHHI €MiTeNil opraHa OibII BUPKEHUH, HIK Y TPYAOUYEPEBHIN AUISHII CTPABOXOY.

BiracHa niacTMHKa CTPaBOXO/y YTBOPEHA IMYyXKOK BOJIOKHHCTOKO CIOJIyYHOIO TKAaHWHOIO 3 HEBE-
JIUKOIO KUTBKICTIO €TACTUYHUX BOJIOKOH, JI¢ PO3MIIleHI eJIeMeHTH TiM(OInHOI TKaHUHH (BUKOHYIOTh
3aXUCHY (DYHKIIIO 32 paXyHOK iMyHOTEHE3y) Ta e3o(ariajibHi CIM30Bi 3aJ1031 (TIOJETIIYIOTh MPOXO0-
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JOKEHHS] KOPMY CTPaBOXOJIOM). Y BJIACHIH IJIACTHHIN CIIM30BOi OOOJIOHKH BOJIA CIIM30BI 3271031 Haiva-
CTillle 3yCTPIYAOTHCS B JOPCANBHIN CTiHIN opraHa. Harmi mociipkeHHs moKa3aiy, 0 BiacHa IIacTu-
HKa y IUHHINA Ta rpyI0uepeBHil MINSHKaX CTPABOXOJIY, & TAKOXK BOJIa PIBHOMIPHO pPO3BHUBAETHCS. To-
BIIMHA 11 Halikpare po3BuHeHa y Kypei 180-1000BOro BiKYy.

M’s130Ba MIACTUHKA CHJIBHO PO3BUHYTA 1 BXOAHUTH A0 CKJIaLy CIN30BOI 00O0JIOHKH, TOMY LIO
Oepe yyacTb B YTBOPEHHI CKIIaI0K, 3aJUIIAI0YNCh Y HUX MapajieIbHO 0 BiJIbHOI MOBEPXHI CIN30BOT
000JIOHKH. Y NMIMIHHIA YaCTHHI CTPABOXOJY MPOCIHiTKOBY€EThCS ii iHTeHCHBHUHN picT 10 30-1000BOTO
Biky (188,5+£23,47 MKkM), micns 4oro BiH JeIIO0 MPU3YNUHSAEThCA 1 Bke B 180-moOoBOMYy csrae
184,67+23,54 mxm. Y rpynodepeBHiil qutsiHIN cTpaBoxoay 10 30-1000BOTO BiKy JUHAMiKa IMTOKa3HH-
KiB moJliOHa 110 mmiHOI, ane g0 180-1000Boro BiKy picT M’S30BOi TUIACTHHKH TMPHU3YIHHSIETHCS.
M’s130Ba TIACTHHKA CIIM30BOT O0OOJIOHKH BOJIA TAKOXK THTEHCHBHO pOCTE 3 0HOA000BOrO (28+5,08 MKM)
1o 30-go6oBoro Biky (96,33+7,31 MKM), miciist 4Oro ii picT NpU3yNHHAETHCA 1 Bke B 90-1000BOMY Billi
cTaHoBUTh 74+11,35 ta B 180-g060BOMY — 70,33+6,10 MKM.

[lincam3oBa ocHOBA, yTBOpPEHA MYXKOIO CIIONYYHOIO TKAHMHOIO 3 BEIMKOIO KUTBKICTIO €lacTHd-
HUX BOJIOKOH, BUKOHYE aMOPTH3aLiiiHy (QYHKIIiIO, PO3TATAIOUNCH MiJl Yac PO3MPAaBICHHS CKIaJOK
oprasa 3a MpoXoJKeHHS B HbOMY KopMy. Hammmu qociiaKeHHsIMA BCTaHOBIICHO, IO Y KypeH mia-
CJIM30Ba OCHOBA JI0Ope pO3BMHEHA B IIWIHIIM YacThHI, a B Ipyao4epeBHill — cimabko. B 06ox mimsiH-
Kax TPOCIiIKOBYEThCS MOJI0OHA AMHAMIKa PO3BHTKY: 10 30-71000BOTO BiKy BOHA JOCSATA€ MaKCHMa-
JBHOTO 3HAYEHHS, Micisl 4oro i1 picT ynoBinbHIOEThCS 1 Bke B 180-1000BOMY Bili Mae HalMEHIIHH
MOKa3HHUK.

VY BCiX BIKOBHX Ipymnax JOCHITHHX Kyped TOBIIUHA M’ 30BOi 00OJOHKH B IIMHHIN YacTUHI CTpa-
BOXOJy OiNbllia, HiX y TpyAodepeBHiid. Taki JaHi MOSACHIOIOTHCA O1IBII PO3BUHYTHM BHYTPIIIHIM LUP-
KYJIIpHAM M SI30BHM IIapoM y Wil AinsHUi opraHa (puc. 4). 3rigHo 3 HalIUMHU JOCTIIKEHHSIMH TOB-
NIMHA BHYTPIITHKOTO MUPKYJISIPHOTO M’SI30BOTO MIAPYy 3HAYHO OUIBINA, HIX 30BHIIIHBOTO IMO3/I0BXK-
HBOT'O SIK Y CTPaBOXO/i, TaK i BOJI.

Puc. 3. MikpocTpyKTYypa rpy/104epeBHOi YaCTHHHU Puc. 5. MikpocTpykTypa BoJjia Kypeii: 1 — emiteniansHa
CTpPaBOXOAY Kypeii: | — M’s130Ba 000/10HKa; 2 — BHYTpIilIHIfl  IUIaCTHHKA; 2 — BIacHA [UIACTHHKA; 3 — M’s130Ba IUIACTUHKA;
LUPKYISIPHUM 1m1ap; 3 — 30BHIIIHIN MO30BXKHI# 1m1ap; 4 — BHYTpILIHIN HUPKYISIPHUNA M’ S30BUiT Iap;
4 — cepo3Ha 000JIOHKA. 5 — 30BHIIIHII O3IOBXKHIH M’ A30BHI 1ap; 6 — aJBEH-
T'ematokcunin Kapani ta eozun. X 56. tuiis. [emarokcmnin Kapari ta eo3un. X 56.

JluHamika pocTy Ta pO3BUTKY M’ sI30BOi OOOJIOHKH B 000X JTUISTHKaX CTPaBOXOJy Ta BOJa MOJi0OHA.
Taxk, HaliMeHIIIa TOBIIHMHA ITi€] 000JIOHKH y OJHOA000BUX KypuaT 1 Bke 70 180 1mi0 BoHA 301UIBIIy€EThCS
y 4,3 pa3u (mmmitHa yactuHa), y 4,5 (rpyaodepeBHa yacTHHa) Ta y 7,2 pas3u (BOJIO).

330BHI [MWiHA YaCTHHA CTPAaBOXOJy Ta BOJIO TIOKPHUTI aJBEHTHUIIIE0, TPYIOYEPEBHA — CEPO3HOIO
000JIOHKOFO, SIKa YTBOPEHA MPOCTUM ILIOCKHM EITITeNIieM (ME30TEIIiEM) 1 ITyXKOK BOJOKHUCTOIO CIIO-
JYYHOI0 TKAaHWHOIO. AJIBEHTHIliS MPEIICTABICHA MyXKOK BOJIOKHUCTOIO CIIONYYHOK TKAHWHOIO 3 Be-
JIMKOIO KUTBKICTIO €JaCTUYHUX BOJIOKOH (pHc. 5). BoHu HajaoTh cTpaBoxoay GopMy Ta MOEIHYIOTSH i3
CyCITHIMU OpraHaMHu.

3a HAIIUMU JTaHUMH, Y CTPaBOXOJli MOP(HOMETPUYHI MOKA3HUKU aJABCHTHUIIIT JEII0 OLIbINI, HIXK Y
Cepo3HOI 000JOHKH. Pe3ynbTaTn AOCHiKEHb CBIJTYATh PO X 3pOCTaHHS 3 OJTHOZ000BOTO BiKy 0 30-
I000BOTO — 30UIBITYIOTECS y 2 (amBeHTHIIis) i 1,7 pa3u (ceposHa), 3 30- 1o 90-1060BOTO BiKy OTHAKO-
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BO 3pocTaioTh y 1,2 pasu, 3 90- 10 180-go60Boro —y 1,07 ta 1,14 pa3u BiamosigHO. 30BHIIIHI 00010~
HKa BOJIa — afBeHTHIIis 3pocTae y 1; 1,8 ta 1,13 pasu BianoBimHO.

BucnoBku. 1. J[mHamika BiTHOCHOI MacH CTPaBOXOIy Y Kypel Pi3HUX BIKOBUX T'PYIT 3MIHIOETHCS
acuHXpoHHO. [IpoTe moka3HUKM aOCONIIOTHOI Ta BiIHOCHOI Macu BoJia KypeH, Ha BiIMiHY BiJ CTpaBO-
XOAY, 3MiHIOIOTHCS TIPSIMO MTPOIIOPLIKHHO.

2. Y rpymodepeBHIH MUISHIN CKIAIKH CIM30BOi OOOJIOHKH, TOPIBHSIHO 3 IMMMHOIO YaCTHHOIO,
MEHII BUPa)KEHi, CIM30Ba 000JI0OHKA PO3BUHYTA CialIie.

3. I'icToapxiTeKTOHIKa CTPABOXOMY Ta BOJIa Kypel y MOCTHATATLHOMY TEpPiofli OHTOTeHE3Y MOIi0-
Ha, MPOTE Ma€ NEeBHi BiIMiHHOCTI MOP(HOMETPUIHUX MOKA3HUKIB, SIKi 3aJIeKaTh BiJl BiKY.

4. Y BciX BIKOBUX Tpylax IOCHIJHUX KypeWl TOBLIMHA M s30BOi OOOJOHKM B IIMHHIA 4YacTHHI
CTPaBOXOY OLITbINA, HIK ¥ TPYIOYCPEBHIMH.

5. ToBmuyHAa BHYTPIIIHBOTO HUPKYJSIPHOTO M S30BOTO IIapy M’si30BO1 0OOMOHKM 3HAYHO Oifbla,
HIXK 30BHIITHEOTO TIO30BXKHBOTO K Y CTPABOXO/Ii, TaK 1 BOJI.

[lepcrnekTHBOIO HAIIIOT MOJANIBIIOI POOOTH € HEOOXIIHICTh MPOBEACHHS KOMIUICKCHUX JOCIIIKEHb
OyZOBH 1 PO3BUTKY BCiX OpraHiB Ta CHCTEM JOMAIIHIX NTaxiB 3 ypaxyBaHHSIM BHIIOBHX, IIOPOIHUX,
CTaTeBHUX, BIKOBHX Ta CE30HHUX OCOOJIMBOCTEH, 8 TAKOX 3aJIC)KHO BiJl YMOB iX yTpUMaHHs, XapuyBaH-
HA Ta eKCIUTyaTarii.
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Mopdoioruueckne 0co0eHHOCTH NMUILEBOAA U 3002 KypP B BO3PACTHOM acleKTe

JAbimxant O.B.

OcBenieH0 MOP(OIOTUIECKUE XapaKTEPUCTUKUA W OPTaHOMETPHIO INMHUIIEBOJA U 300a Kyp PasHBIX BO3PACTHBIX TPYIIT
(1-no, 15-, 30-, 60-, 90-, 150- u 180-cyTouHOTrO BO3pacra).

AHanu3 HalIMX OPraHOMETPUYHUX HCCIEIOBAHUN MOKA3bIBACT, YTO aOCOMIOTHAs Macca MUILEBOJa Kyp B 3aBUCHMOCTH
OT BO3pacTa, B IPOLIECCE POCTa M PAa3BUTHS KUBOTHBIX yBEJIUUMBAaeTCs. J[MHAMUKA OTHOCUTENBHOW Macchl IUIIEBOAA Y Kyp
Pa3HBIX BO3PACTHBIX TPYIII MEHsSETCsl acHHXpOHHO. [Toka3aTenu abCcoMOTHOM 1 OTHOCHTEIBHON Macchl 300a Kyp, B OTJIHYHE
OT MUIIEBOAA, MEHSIIOTCS NPSMO IPOIOPLIUOHATBHO.

I'mcToapXUTEKTOHNKA MUILEBOIA M 3002 Kyp B IIOCTHATAJIFHOM TIEPUOJIE OHTOTeHE3a MO00HAs, HO IMEET ONPE/ICIICHHEIC pa3-
YU MOP(GOMETPUYECKUX TOKa3aTeNel, KOTOphIe 3aBUCAT OT Bo3dpacta. CorflacHO MOPQOJIOTHYSCKIM OCOOCHHOCTSIM HAHOOIb-
I1asi TOJIIMHA CTCHKH IMUIIEBO/IA Y Kyp UCCIIEIYEMBIX BO3PACTHBIX TPYIIT OKA3bIBACTCS B MICHHOM YacTH. B rpymoOpromiHOii qacTi
TIAIIIEBO/Ia TIOKPOBHBIH AITUTENHI CITM3UCTOH 000JI0YKH pa3BUT ciabee, 4eM B IICHHOW: MAKCHMAJIBHBIH ITOKa3aTeib B 90-CyTOUHBIX
Kyp, MOCJIe Yero POCT TOJIIMHBI 3aMeisieTcs. 300, B OTIIMYKE OT MHIICBO/IA, UMEET MEHEee BHIPKCHHBIH penbed) crm3ucToit 060-
JIOYKH. B cpesiHeM NoKpoBHOM SMUTENHI oprana 0osiee BhIpaKeH, YeM B TPYI0YEPEBHOM yUYaCTKE MHUILIEBO/A.

CoryiacHO HallMM MCCJICIOBAaHHUSIM TOJIMHA BHYTPEHHETO LUPKYJISPHOTO MBILICUHOTO CJIOSI MBILICUYHOM 000JOUYKH 3HA-
YUTEIBHO OOJIbIIE, YEM BHEUTHETO MPOJOJIBHOIO KaK B MUILEBOJIE, TAK U 300€.

KiwueBble ciioBa: OpraHOMETPUYECKUE HCCICIOBAHUS, MOPGOMETPHUYECKHE TOKA3aTelIH, MHKPOCTPYKTYpa, KYPBI,
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Morphological features of the hens esophagus and crop in age aspect

Dyshkant O.

Knowledge of the morphological features of the body structure of birds, including the digestive tract, is the basis for ra-
tional and effective use of feed, prevention and treatment of gastrointestinal diseases in poultry.

The purpose of the work. The aim of the research was to study morphological characteristics of the esophagus and crop
in clinically healthy chickens, to establish histostructural features of the structure of organs on the cellular, tissue levels, in
the age aspect. To conduct a histomorphometric evaluation of the morphological structures of the anterior part of the
intestinal tube in hens from 1 to 180 days of age.

Material and methods. Material for research was taken from 42 heads of clinically healthy chickens. Birds of 1, 15, 30,
60, 90, 150, and 180 days of age were studied. The work was carried out at the Department of Anatomy and Histology of the
Zhytomyr National Agroecological University. Anatomical and histological research methods were used in this work. During
the work, common methods of morphological research were used.

Results of research and discussion. An analysis of our organometric studies shows that the absolute weight of the esoph-
agus of chickens, depending on age, in the process of growth and development of animals, increases. The dynamics of the
relative mass of the esophagus in chickens of different age groups varies asynchronously. Indicators of absolute and relative
weight of crop of chickens, in contrast to the esophagus, vary in direct proportion.

The histoarthectonics of the esophagus and chicken crop in the postnatal period of ontogenesis is similar, but it has cer-
tain differences in age-related morphometric parameters. According to morphological features, the largest thickness of the
esophagus wall in the chickens of the studied age groups is found in the cervical part of it.

In the thoracic part of the esophagus, the epithelium of the mucous membrane is less developed than in the cervix: the
maximum value in 90-day chickens, after which the growth of the thickness slows down. Crop, unlike the esophagus, has a
less pronounced relief of the mucous membrane. The average covering epithelium of the organ is more pronounced than in
the lumbar region of the esophagus.

According to our research, the thickness of the internal circular muscle layer of the muscle is much larger than the outer
longitudinal, both in the esophagus and the will.

Key words: organometric studies, morphometric indices, microstructure, chickens, experimental group, esophagus, crop.
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OUTOKIHHA - PETYJATOPHI MOJIEKY JIN
IMYHOPEAKTUBHOCTI OPTAHI3MY

LIMTOKIHM — TeTepOreHHa rpyna HU3bKOMOJICKYJSIPHUX TIENTHIIB, 1[0 CEKPETYIOTHCS SICPHUMU KIITHHAMHU Y BiAIOBI/Ib
Ha Tojpa3HeHHs. BoHu O6epyTh ydacTh y pi3sHOMaHITHHX (Di310JIOTIYHUX Ta MAaTO(i310NOTIYHUX PEaKIisIX, TOMY 3HAa4€HHS X
IUISL ATPUMAHHS TOMEOCTa3y OpraHi3My BaKKo repeoliHuTu. OfHaK HaaMipHA MPOIYKIIs PEryJIATOPHUX MOJICKYJ MOXeE

© 3onenko B.M., llImaron C.C., Auapiiiuyk A.B., Kymuepsos B.B., 2017.
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3yMOBHTH IUTOKIHOBY OypIO, [0 MOXe OyTH HeGe3IIeYHHM YMHHUKOM Y IaToreHes3i XxBopoO. JluHamMidHe BU3HAUEHHS PiBHS
LUTOKIHIB y OIOJOTIYHUX pigUHAX O3BOJISIE O00'€KTHBHO OLIHUTH CTAaH IMyHHOI CHCTEMHU TBAapHH, BU3HAUUTH aKTHBHICTh
PI3HMX THIIB IMyHOKOMIETEHTHHX KJIITHH, 3MiHCHUTH TOYHE MPOTHO3YBaHHS Iepediry maToyoriyHoro mpouecy. Binkpurrs
0araTboX MOCEPEHUKIB MDKKJIITHHHHUX B3a€MOJIl IMOKpAIIMIIO HAllle pO3yMIHHS Peryssinii MexaHi3MiB iIMyHOPEaKTHBHOCTI,
BOJIHOYAC PO3KPUBAIOYH 11 CKIIaHICTb.

V3arasnbHeHi cydacHi BiJJOMOCTi CTOCOBHO OCHOBHUX KOMITOHEHTIB CHCTEMH LIUTOKIHIB, CHCTEMaTHKH, HOSICHEHI MeXaHi-
3MH (YHKIIOHYBaHHSI MEPE)KHBa LIUTOKIHIB. 30Ccepe/KeHa yBara Ha peryilioBaHHI KIITHHHUMHU MeIiaTopaMH THIY iMyHHOI
BiAMOBIi.

Kawuosi cioBa: ormsi, HUTOKiIHU, QYHKIT, pEIENTOPH, CUCTEMATHKA, aTIONTO3, IHTEPIICHKIHH.

Aépesiarypa: [-KC® — rpanynonurapauii konoHiectumyimorounii ¢paxrop; [M-KC® — rpanynonur-maxpodaraasHui
KoJoHiecTuMyIorounii ¢axrop; 1JI — inrepueiikin; I®H — intepdepon; M-KCD — makpodaransuuii KOIOHIECTUMYITIOIOUNIT
¢axrop; Tx — T-xemmep; OHII — paxrop HEeKpO3y ITyXJIHH.

OcTaHHI POKM MUHYJIOTO CTONITTS 03HAMCHYBAJIHUCH MMOTJIMOJICHUM BHBUYCHHSIM MEXaHI3MiB Jii
Ta 3’sICYBaHHS MOKJIMBOCTEH KJIIHIYHOTO BUKOPHCTaHHS IUTOKiHIB. HakommdeHHsS meBHOTO 00'e-
My 3HaHb CTOCOBHO ME€XaHi3My Jii, (pi310JIOTIYHOI aKTHBHOCTI ITUTOKIHIB, BCTAHOBJICHHS y4acTi y
peryiioBaHHI MPUPOJHOTO 1 aJaNTUBHOTO IMYHITETY, & TaKOXX HaOyTHiH JOCBiJl BUKOPHUCTAHHS Y
KJTIHIYHIA MPaKTHIl, BU3HAYHUIN YMOBH JIJIT CTBOPEHHS HOBOTO HAYKOBOTO HANPSAMY CydacHOI 0io-
sorii — ¢izionorii MUTOKIHIB Ta muTOKiHOTEeparii [1]. ®dyHKIioHyBaHHS MIPAaKTUIHO BCIX OpPTaHiB i
CUCTEM, sKi 3a0e3MeuyIoTh TOMeocTa3, BiI0yBa€eThCs 3a ydacTi HUTOKiHIB. Tomy TpakTyBaHHS (i-
310J0T1YHUX 1 MaTo(i310J0TIYHUX MPOLECIB B CYYaCHHX YMOBaX HEMOXJIHMBE 0€3 BpaxyBaHHS iX
010JI0T1YHOT aKTUBHOCTI [2].

[Iponukarouun yepe3 remaroeHuedatiunuii 6ap'ep y TKAaHHHY TOJIOBHOTO MO3KY IIMTOKIHH 3MiHIO-
I0Th CHHTE3 OUIBIIOCTI TOPMOHIB, TOCTpoda3HuX O1NIKIB, EKCIPECiio TeHIB pocTOBUX (akTopiB aude-
peHITifOBaHHS. BCTaHOBJICHO, IO PETYILAIISA TaKUX BaXITMBUX (Pi310JIOTIUHUX (YHKINH SK SKUBJICHHS,
TeMIIEpaTypHUN PEKUM, COH 3IIHCHIOETHCS Yepe3 ITUTOKIHOBI B3aeMomil [3]. 3aBISIKH MIbOMY aKTHBY-
I0TBCS 3aXHMCHI peakuii opranizmy, CIpsSIMOBaH1 Ha 3aXUCT BiJ maToreny [4].

BaxxnBa ponb HalleKUTh HIUTOKIHAM B ONTHMI3alii pO3BUTKY TPO(GOEKTOAEPMH Ta IlaleHTH. Ye-
pe3 BIUIUB Ha PEIPOAYKTHBHI TKAHWHHU 3a0€3MeIy€ETHCS PO3BUTOK HOPMAaJLHOI BariTHOCTI. Takox Ba-
XKIIMBUM € Te, 110 UUTOKIHK OEpyTh y4acTb y eMOpioreHesi, peryioiTh 3aKIaJKy Ta PO3BUTOK PSAAY
OpTaHiB, y TOMY YHCIi iMyHHOI cuctemH [5].

Cucrema NMTOKIHIB. [[UTOKIHM CTAHOBIIATH IUTICHY CUCTEMY Oi0JI0TIYHO aKTUBHHX MOJICKYJI, OCHO-
BHHUMH KOMITOHEHTaMH SIKO1 €: KIIITHHU-TIPOAYIICHTH, OLTOK ITUTOKIH, CIIPUHAMAIOUNI HOT0 perenTop 1 KJIi-
THHa-MileHsb [6]. Tomy Gionoriuanii eeKT HUTOKIHY CIIiI PO3YMITH HE SIK JiI0 IEBHOTO MeIiaTtopa, a sk
pe3yabTaT B3a€MOJIi1 HOTO 3 KIIITHHO0. 3MiHH, IO BiIOYBAIOTHCS 3 KIIITHHOIO ITICIIS 3B'SI3yBaHHS 30BHIIII-
HBOTO JIiTaHAa (MUTOKIHA) 3 PEIETITOPOM Ha KIIITHHI-MIIICHI 3HAYHOIO MIpOIO 3aJIeKaTh BiJl BHYTPINIHBOI
nporpamu AudepeHnioBands KiiTHH. LIUTOKIH 3amyckae Taky nporpamy. ToMy OAMH 1 TOH k€ LUTOKIH
MO>KE€ BUKJIMKATH Pi3HOMAaHITHI 1 HaBITh MPOTHJIEkKHI eeKTH y pi3HUX KIiTHHAX [7, §].

OCHOBHI IPOAYIEHTH LUTOKIHIB — 3 IPyNH KIITHH: cTpoMaibHi (PpiOpobiactu, eHIOTeialbHI),
MOHOUHUT-Makpodaru i aiMmporutu. BoHu xapakTepu3yroTbesl BIACHUM THIIOM BiJIOBiJl Ha aKTUBYIO-
YHii BIUIMB, XapaKTEPHOIO KIHETUKOIO 1 HAOOPOM CMHTE30BaHUX LIUTOKIHIB [9].

CtpoMalibHI KIIITHHA BHUPOOJISAIOTH ITUTOKIHH, MO MEPEBAKHO BIAMOBIAAIOTEH 3a MPOIECH KPOBO-
TBOpeHHs. Ilik cekperii y Hux Hactae yepe3 3—4 rogunu. Matpuuna PHK ¢yHkmionye npotsrom 1
rogunw [10].

MononuT-Makpodara CHHTE3YIOTh MEIiaTOpH, SAKi 3a0e3MeuyIoTh OpPTaHi3allifo 3amajibHOro IMpo-
mecy. MakcumanbHa cekpelis Hactymnae uepe3 6—14 romun [11].

JlimdoruTy NpoxyKyIOTh HUTOKIHH, IO OEpyTh y4acTb y PO3BHTKY alalTUBHOTO iMyHiTeTy. Haii-
BUIIII TUTPH CUHTE30BaHUX LUTOKIHIB criocTepiratorbest uepes 10—48 ronun [12].

CuHTEe3 IUTOKIHIB € 1HAYITMOCIIEHUM TIpOIleCOM. BOHM HE JETOHYIOTHCSA Y KIITHHAX, a CHHTE3Y-
IOTBCS IMIYJILCHBHO ITiCIIsl OTPUMAaHHS CUTHANY, BUHATOK cTaHoBUTH OHII Ta 1JI-1, sxi 3qaTHI Ageno-
HyBaTHCA BiJIOBIAHO y MacTOLMTaX i KepaTonurax. [Iporec mpoayKyBaHHs LUTOKIHIB BiIOYBa€ThCs
TUIBKA KOPOTKOYACHO Y BIIIOBIIb Ha Ji0 IHAYKTOPHUX (aKTOpiB a00 KOHTaKTHUX B3aeMomiit. Mart-
pruada PHK nuTokiniB ayke KopoTkokuByda [13]. ¥V dizionoriyamx yMmoBax ix KUIBKICTh Y KpPOBIi He-
3HAYHA, a peryiroioya ais oOMexyeTses crenudivauM inridiTopom. [lix BiimBoM iHAYKTOpPIB (MiKpO-
OHa 1HBa3isl, OUIKOKCHHS TKAaHWH, OHTOTCHE3 Ta iH.) 3MIMCHIOETHCS EKCITPECis TeHIB UTOKIHIB, 3pO-
cTae iX sIKicHMH 1 KinbKicHUH cknan [14,15].
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[Ipenapat ITUTOKIHIB OTpUMAaHi 3a KYJIbTUBYBAHHS IMYHOITUTIB 3 1HAYKTOpPaMH Pi3HOI MPHUPOIU
(Bipycamu, (hiToreMarJiOTHHIHOM, KOHKaBaliHOM A, JINONOJicaxapuIoM) MalOTh Ha3By MPUPOTHHX.
[Ipomiec opTUMaHHS MalOTh TPYIAOMICTKHHN, a BUXiJ MEIiaTOpiB HE3HAYHUU, OCKUIBKH HOPMAJIbHI KITi-
THHU BHPOOJISIOTh HEBEJIHUKY iX KUIBbKICTh. BUKOpHCTaHHS ACSKUX JiHIH TpaHCHOPMOBAHHX KIITHH
30inbplIye BUXig UuTOKiHIB [16]. [IpoOneMy oTpuMaHHSA BEMMKOI KiJIBKOCTI TaK 3BaHMX PEKOMOiIHAHT-
HUX QOopM LUTOKIHIB OyJ0 BHpimeHO 3a nomomoror pekomdinantHoi JJHK, nuisixom mepeneceHHs
TeHIB ITUTOKIHIB Y KJIITHHU OakTepid, MpiLKIKIB, KoMax Ta iH. TakuM criocoOoM OTpHUMaHi OCHOBHI
IIUTOKIHM JOMAIITHIX TBAPHH, IITaxiB, pub. Taki nmpenapaty JOCTYIHI IS iX BUKOPUCTAHHS Y TPAKTHUIT
BeTepHHapHOi MeaunuHy [17, 18].

Penentopu nmurtokiniB. BctanoBieHo, 1o 0i0JI0TiYHA aKTUBHICTh IIUTOKIHIB MPOSIBIIETHCS TilTb-
KH TIICIIS 3B'SI3YBAaHHA 31 CBOIMH PEIeNTOpaMH, PO3MIIIICHIMH Ha ITOBEPXHI MEMOpaH KITITHH-MilICHEH
[19]. BinpiricTs UMTOKIHOBUX PELENTOPIB € TPAHCMEMOPAaHHUMH TIIIKOIPOTETHAMH, IO CKIaJar0ThCs
3 ABOX 1 Oinblne cyOOAWHUIB, TPUYOMY BOHH MOXKYTh MaTH OJHAKOBY CTPYKTYpPY HaBiTh AJIS PI3HHX
3a crenu(IUHICTIO PELENTOPHUX KOMILUICKCIB. 3a3BUYail pelenTop MICTUTh BUCOKOCIIEIU(IuHy (TIpH-
BaTHY) CYOOAMHUIIO A0 SKOTOCh NIEBHOTO IIMTOKiHA, fKa 34aTHA 3B'A3yBaTdh MOTO 3 CyOOIMHHULISMHU
CHUTBHUMU JUIS PEUENTOPIB IHIIMX HUTOKiHIB. Lle 30kpema mosicHioe moAiOHy QyHKIIOHAIBHY aKTHUB-
HICTB Jeskux 1uTokiHiB [20, 21].

Caig BIAMITHTH, 110 PELCHTOPH iICHYIOTh HE TIIbKHM Y MEMOpaHHIH, ane i po3yuHHIA Gopmi. ABi-
JHICTH PO3YMHHHUX PELENTOpiB A0 iX JIraHAiB 3a3BHYail TOTOXKHA 3 TaKOIO JIO0 CHPaBXHIX MeMOpaH-
Hux. CIIJIBHI TPYTIOBI PENENTOPH ITUTOKIHIB pa3oM 3 PO3YHMHHHMH CIIPHSIOTH YCYHCHHIO HAITHIIKY
MOJICKYJI MEJIITOPIB B OCEPENKY ypaKeHHS [6].

Penienropu nuTOKIHIB, 3a3BUYaii, HE EKCIIPECOBAHI MOCTIHHO HA TIOBEPXHI KIIITHH, a 3'SIBISIOTHCS
MiCJIl aHTUTEHHOTO TOApa3HeHHs abo MiA BINIMBOM camMoro mutokiny [22, 23]. KinbkicTs penentopis
10 1UTOKiHIB cTaHoBuTh 10°—10° Ha KITITHHY, IO € HEBHCOKHM MOKa3HHKOM. Y TOif yac adiHHIiCTH
WX PEIENTOPIB JIO iX JITaH/iB JOCUThH BUCOKA (BiX 10° mo 1077 M'l), TOJII SIK JJISL PEIICTITOPIB aHTUTe-
uy BoHa craHoButs 107, 10™"°, M. Bucoka ainnicTs 103BOIISE HU3BKHM PiBHAM LUTOKIHIB iHIyKYBa-
TH BUpaKeHU# Olomoriunuii edexr [24].

BryTpimHpsonnTOIIIA3MaTHYHA YaCTHHA PEIeNTOpa BiJMOBIAAa€ 3a MPOBEACHHS CHTHAIY y cepe-
JVHY KIIITHHA. 3B'I3yBaHHS LUTOKIHIB 3 pELENTOPOM aKTHBYE (TONIMEpH3Y€E) TPYIy KiHa3, 110 Y CBOIO
yepry crpuse aktuamii 0i1kiB STAT, ski micis TpaHCIOKAIli B SAPO 1HAYKYIOTh TPAHCKPHIIIIIO Te-
HiB, 3MIHIOIOTH cuHTE3 KIiTHHHNX PHK 1 6151KiB, 1110 BiAIIOBIAHO 3MiHIOE TIOBEMIHKY KIIITHHH [25, 26].

Excnpecis peuentopiB Ha MeMOpaHi KIITHHH HE € CTAJIUM MOKa3HUKOM. Y mporeci (opMyBaHHS
iMyHHOI BignoBiai (mpouideparniss Ta TudepeHuianis KITHH) BiAOyBaeThCs MOAYIALIS IX eKcIpecii.
BoHM MOXYTb 3'SBIATHCH, 301JIBITYBAaTUCH YHCEIEHO a00 HaBIAaKW 3MEHIITYBATHCH, IO 3MIHIOE Yy TIIH-
BICTh KJIITHH JI0 TICBHUX IIUTOKIHIB. EKCIIpecist perenTopiB, K Iy>KUX TakK 1 HEPIAKO BIIACHUX 3HAYHOIO
MipOIO BH3HAYAEThCS MUTOKIHAMH [27].

CucremaTuka MUTOKiHIB. OHE 3 HAHOULIBIT CKITAMHUX TTUTaHb y 010JI0Tii IUTOKIHIB I1e iX CHUCTe-
MaTHKa. 3a TUIIOM KIITHH-IPOAYIICHTIB BUALIAIOTE JTiMGPOKIHH, MOHOKIHU, HEUTPO(DIIOKIHH, KepaTHu-
HOKiHHM 1 T.4. [28]. Ha ocHOBi 6ionoriyHoro edekTy MUTOKIHM YMOBHO PO3IUISIOTH Ha Mpo3amnalibHi
(UI-1, -2, -6, 12, I®H-y, ®HII) i antuzananehi (IJI-4, -10); antumnyxmuasi (J1-2, -12, -15, ©HII) i
nporryxymaHI (IJI-3, —5); muTokiau, mo ctumymooTs NK kimituan [8].

Heski aBTopu [29] mpomnoHyOTh PO3AUINTH BiOMi IUTOKIHM Ha TPU BEJIMKI TPYIH 3aJIEKHO Bix
CTPYKTYPH 1 QyHKIIIi:

— poctkoBi pakropu (epurponoernt, CK®, M-KCD, I'-KCD, TM-KCD);

— ciMeticTBo daktopa Hekpo3y myxiauH (PHII);

— croipanbai nutokinu (U1, IOH, xemokinm).

Ha nymky inmux aBtopiB [30], pamioHanbHO0 € Kiacu(ikarlis IIUTOKIHIB 32 KOH(OPMAIIIEK Ta
AMIHOKHCJIOTHOKO IIOC/IIIOBHICTIO KJIITHHHHMX IUTOKIHOBUX PELEHTOPIB. 3riHO 3 TaKOIO Kiachpikalli-
€10 IIUTOKIHU TOJIUISIOTh HA TpH cimeiicTBa. [lepre cimelicTBo BKitouae pererrropu o UJI-2, -3, -4, -5,
-6, -7, -8, -9, -12, '-KC®, 'M-KC®. [Ipyre cimeiicTBO 00'€fHy€e penentopu A0 iHTEPPEpPOHIB YCiX
THUIIIB, a Takox peuentopu a0 1JI-1 1 M-KC®. Peuenropu tperboro cimeiictea 38's3ytote @HII, dak-
TOp pOCTY HEPBiB, a Takox Jiranny FasL, sikuii € Tpurepom mnporpamMoBaHoi 3aru0esni KIiTHHY.

Yotupu murokinu (OHII, UI-1, -6, M-KC®) 3a TsSHKKHX NATONOTIYHHUX MPOILECIB MOTPAIUISIOTH Y
KpOB’ sIHE PYCJIO 1 TOCATAIOTh KIITHH-MIMIIEHEH TUCTAHTHUM IUISIXOM. 32 CBOEIO aKTHBHICTIO BOHH TI0-
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niOH1 10 Mii eHAOTeHHUX TOPMOHIB, TOMY TaKHWW NIIAX HA3WBAIOTh CHAOKPUHHUM. EdexTn mux muro-
KiHIB MalOTh CHCTEMHHH XapakTep, TOMY 1X 1HKOJIM Ha3MBalOTh CHCTEMHUMH [ 15].

3aIe’)KHO BiJl MPOCTOPOBOI CTPYKTYPH MUTOKIHH PO3AUIAIOTH Ha 4 Kiacw. [lepmmii kitac BKIIIOYae
MOJICKYJIH, sIKi MaloTh 4 aHTHUIapayeabHi KOopoTki (15 aminokucior) cmipam (IL-2, IL-5, IL-7, IL-9,
IL-13, IL-15, TM-KC®, M-KC®, TH®-y) i monekynu 3 4-Ma aHTUITApaICTbHIMA JOBTUMH (OibIe
25 aminokucinor) cmipansmu (IL6, IL-10, IL-11, [-IIC®, INF-a, IFN-p).

Jpyruii Ki1ac BKITIOYA€ IATOKIHM, 1110 MAIOTh JOBI1 BUTSTHYTI janmory: IL-1a, IL-1p, ®HII-0, ®HII-P.
Tperiit kimac mpeACTaBICHU MOJICKYIaMU 3 KOPOTKUM 0~ 1 B-naniroramu (EDP, IL-8 Ta iHII XeMOKiHM), a
YeTBEPTHI — MOJICKYJIaMH, 1110 MatoTh Mo3aiuHy OyznoBy (IL-12, dakTop pocty rimiansHUX KITHH) [6] .

Y MaiiOyTHROMY YIOCKOHAJICHHS CUCTEMATHKH IUTOKIHIB Oyme 0a3yBaTnch Ha TCHETHYHOMY aHa-
J1i31 TEHOMY 1 TIOIIYKY CTPYKTYPHO MOMi0HUX TEHIB.

Mepe:xuBo mutokiniB. Ha nymxy 6arathox yuenux [1, 5, 9, 22, 30] nuTokiHOBa perymsilis 31ii-
CHIOETHCSI TI0 MIPUHIIUITY MepexxnBa. Hapasi qoBeneHo, 10 Juis OiIbIIOCTi IIUTOKIHIB XapaKTepHa Iuie-
HotpomnHicTs Oiooriunoi aii. OQuH 1 TOH e MUTOKIH MOIYJIIO€ Pi3Hi (QYHKIIIT 1 Ma€ BEJIUKY KiJbKICTh
TUMIB KIiTUH-MimeHeld. Taka 37aTHICTH BitoOpakae eBOIIOLII0 IUTOKIHIB BiJi TKAHMHHUX (haKTOPiB
npoutidepalii, O PEryaol0Th aKTUBHICTh HEMIM(OITHUX KIITHH 10 (aKTOPiB, IO PETYIIOIOTH aJar-
THBHHM iMyHIiTeT [31].

HaiiuncenpHimy rpyny IUTOKiHIB ckianaroTh 1JI. OcHoBHI npoayuent 11 me mimdoruTy 1 Kii-
THHH MOHOLUTAPHO-MaKpo(haraabHoi CHCTEMHM. IX XiMiuHA CTPYKTypa Aemu(poOBaHA i BOHM MAlOTh
HoMmepH Bix 1 mo 35. Ul MaroTh MOCUTH OIUPOKHH CIIEKTp O10JOTIYHHMX BIIACTHBOCTEH 1 3a0€3MedyIoTh
B3a€EMOJIII0 KJIITHH 1 OpraHiB 3a pi3HHX (i3i0I0r1YHUX 1 maTtodizionoriyaux mporecis [32].

Hesxi apropu [33, 34] BiAMIiYarOTh, IO IUTOKIHU XapaKTEPU3YIOThCS B3aEMO3aMiHHICTIO 0i0JIOTi-
4HOT aii. JlekijbpKa pi3HUX UTOKIHIB MOXKYTH OIIOCEPEIKOBYBATH CITiIbHI 010JIOTi4UHI e(EeKTH XapaKTe-
pHI I peakIlii opranizmy Ha iH(EKIIiIo (TIPONacHUITO, KaXEeKCito, TiepeMiro, CHHTE3 OUIKIB TOCTPOT
¢asu, Heitrpodimito i T.1.).

Ha croromHi oBeeHo, 10 ISl IUTOKIHIB XapaKTepHa B3a€EMO3aMiHHICTh. Tak MepeKpuBHY perysiTo-
pPHY aKkTUBHICTH cTocoBHO T-rmituH marote JI-2, -7, -9, -12, -15. Taka HamMipHICTD 3a0e3medye Haii-
HICTh pOOOTH KOHTPOJILOBAHUX CHUCTEM, a TAKOXK BapiaOEIBbHICTD PeaKIlii OpraHi3My Ha Pi3Hi TOAPa3HUKH.
VHigikamis TUTOKIHIB 00YMOBIIOETHCSI BUCOKMM CTYIIEHEM TOMOJIOTI] y 1X CTPYKTYypi Ta BUKOPHUCTaHHAM
OJTHUIX 1 THIX K€ PETICTITOPIB Ta KaHAIIB TIPOBECHHS CUTHAJIB Y cepeauHy KiiTuHu [35, 36].

Sk Oymo 3a3HAYCHO paHille, MUTOKIHA CHHTE3YIOThCS de Novo BHACIIOK aKTHBAIlli Te€HA TIEBHUM
ingykTopoMm. Ilepion 6iocuHTE3y KOPOTKHiA 1 TOMY Y (pi31010TIYHMX YyMOBax BOHU MPOAYKYIOTHCS JIO-
KaJIbHO 1 JIIOTh Ha KIITUHH PI3HUMHU LIJISIXaMH: ayTOKPUHHO — Ha KIITHHY SIKa CHHTE3Y€E 1 CEKPETye
JAHUH ITUTOKIH; TTAapaKPUHHO — Ha KIIITHHHU, K1 pO3TAIoBaHi MOONH3y KIITHHHU-TIPOIYIICHTA; CHIOK-
PUHHO (INCTAHTHO) — HA KJIITHHHU-MIIIEH] Yepe3 KPOBOHOCHE pyciio [6].

{uToKiHM TPOAYKOBaHI OAHIEI0 KIITHHOIO MOXYTh 1HAYKYBaTH a00 IO MPHHLUIYY OOEPHEHOTO
3B'sI3Ky 1HTIOyBaTH CHHTE3 caMHX cebOe, IHIMUX IMUTOKIHIB Ta IX perenTopiB. Takuil mpoIiec CTBOPIOE
MEpEKUBO B3AEMOIIM MIXK KIITHHAMH 1 UTOKIHaMHA. OTHOYACHO IMUTOKIHA aKTUBYIOTH CHHTE3 IIPOC-
tornmanauHiB, NO, mpoTeas, IHTETpUHIB Ta 1HIIUX 0i0JOTIYHO aKTHBHUX PEUOBHH, L0 TAKOX OepyThb
y4acThb y npouecax perymauii [37, 38].

VY MexaHi3Max TaKuX CKJIAJIHHUX B3a€MOIIHN IIUTOKIHU MOXYTb JIISATH SIK CHHEPIiCTH, aluBHI (aKkToO-
pu i antaronictu [39]. [Ipo3ananbHi IUTOKIHHU, 31EOUIBIIOTO, JIIFOTh SIK CHHEPTICTH, @ TOMY TTOCHITIO-
I0Th MPOAYKINit0 onuH omxHoro: IJI-1 iHgykye mpoaykiiito camoro cebe, a takox 1JI-6, 1JI-8, ®HIL
OcranHiii y cBoto uepry iHaykye cunres IJI-1, [JI-6, IJI-8 i .1. [40]. Bogrouac IJI-6 Moxe OyTu aH-
taroHictom [JI-1 1 ®HII. KimacwunuM mpuKIagoM aHTarOHICTHYHHUX B3aEMOBITHOCHH € B3aEMOJIIS
Mpo- i IpoTU3aNadbHUX UUTOKIHIB [41].

AnuBHHN edEeKT MEeTIaTOPiB MPOSIBISIETHCS B3AEMHHUM ITOCWJICHHSIM CIIIBHOL i1 HU3BKUX KOHIICH-
Tparlif OKpeMo B3SATHUX IUTOKIHIB, 3AATHIX Pa30M MOIYJIOBaTH MeBHY (pyHKIito [42].

[{uTokiHOBa Mepexa — Ie cucTeMa, IO Ji€ K 30aJaHCOBAaHUM KOMIUIEKC 3aTHUM 0 caMOpery-
10Th 3MiHY QYHKIIT 1HIIUX eleMeHTiB. be3nepediiiHe QyHKIIOHYBaHHS MEpPEKHBA B3a€EMOJIIN IIUTOKI-
HiB 3a0e3neuye QyHKIIOHATBHUHN OanaHC MiX JJAHKAMH IMYHHOI CUCTEMHU.

HuTokiHorene3 i Tun iMyHHOI BiagnmoBiai. IMyHOKOMIETEHTHI KIITHHU y Tpoueci (popMyBaHHS
IMyHHO{ BIZIITOBiZli CHHTE3YIOTh PsI ITUTOKIHIB, AKICHI 1 KITBKICHI TTapaMeTPH SKUX 3HAYHOIO MipOIO
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00YMOBITIOIOTH PO3BUTOK KIIITHHHOI YW TYMOPAJIBHOI JIAHKH 3aXUCTy. KpUTHYHUM NI eKCIipecii Toro
YH iHIIOTO MEAiaTopa € CTPYKTYpa 1 103a aHTUT'€HA Ta IIUISIX HOT0 MIPOHUKHEHHS B opraHi3m [43].

KirouoBa ponb y IuX Impolecax HaleKuTh MOHoIUT/Makpodaram i Tx. Ilomymsiis ocTaHHIX
BKitouae tpu kKiaouu — Tx0, Tx1 i Tx2. N'osoBHa BiaminHicTs Mixk Tx1 1 TX2 1e npodine cuHTE30Ba-
HUX HUMH LUTOKIHIB, @ TaKOXX BHpaxeHicTh Fc-penentopiB mis imyHornoOymiHiB [44]. Tx1 npomy-
kytots UJI-2, IOH-y, ®HII, Toni six Tx2-1JI-4, 10, 13. Ha Tx2 Gararo penenropiB g0 IgA, IgG, IgE,
Tomi sk Ha Tx1 ix Mano abo BoHu BiacyTHi. TX0 TiM(OLUTH CHHTE3YIOTh LIMTOKIHU XapaKTepHI s
Tx1 1 Tx2, ane MmeHmI iHTeHCHUBHO. HasgBHICTE TaKuX BiAMIHHOCTEH 3a0e3meuye GyHKITIOHAIBHO TOJIS-
PHI BIACTUBOCTI 3a PETYJIIOBaHHS iIMyHHOI BiAMOBIIi.

3'sicoBano [45], mo Tx1 BU3HAYAIOTh PO3BUTOK IMYHITETY 1O KIITHHHOMY THITY (TilIEpUyTIMBICTH
CIIOBIIFHEHOTO THIY, (ParoruTo3, IMMTOTOKCHYHICTG 1 T.11.). Taka BiAmoBiab ORI eheKTHBHA ITi] Yac
3aXHMCTy MaKpOOpraHi3My Bifl areHTiB BipyCHOI 1 OakTepianbHOi MPUPOAM, KOTPi, 3a3BUYaid, 00YMOB-
JIOIOTh aKTUBALIO BiIMOBIAHOTO KJIOHY JiMdonuTiB. Ha moyatky OinbIIOCTI 3aXBOpIOBaHb BigOyBa-
€THCS aKTUBAIlIS KIIITHHHOI IMYHHOI BIJIITOBII, SIKA CTBOPIOE YMOBH IIJIS JTOKaji3amii 30yaHuKa 1 Horo
eniMiHamii. Y BiANOBiAb Ha aHTUTEHHE MMOApPa3HEHHsI MOHoUWT/Makpodaru nponykytots UJI-12, skuit
aktuBye cuate3 Tx0 I®H-y Ta IUI-2 — poctoBux daxropis Tx1.

[okazano [46, 47], mo Tx2 niMpOIMTH € NEPBUHHUMHU €()EKTOPHUMU KIITHHAMU IIPH Iapa3uTap-
HUX 1HDEKITIAX, aIepTiYHAX PEaAKITiAX 1 y BUMAAKaxX KOJIHM OPTaHi3M He MO)KE 3BUTLHUTHCH Bija OaKkTepi-
anpHOTO iH(peKkTa. BaxknuBe 3HaueHHs y mpouecax akTuBamii Tx2 — knitTuHHOI Andepenuianii i mpomi-
deparii manexuts 1JI-4 Ta JI-10. I[Ipoxykmis makpodaramu 1JI-1 aktuBye cunate3 Tx0 kmacy 1JI-4,
SIKUH 3a0e3neuye ix mepexin y Tx2 [48].

PisHocnpsiMoBaHiCTh 1ii MeaiaTOpiB y mpoleci iMyHHOI BiAMOBiAl 3a0e3nedye TMHaMidHy piBHO-
Bary ¢yskniii Tx1 1 Tx2. [lopymeHnHs Takoi piBHOBaru abo ogHOYacHE BKJIIOUEHHS CHHTE3Y LIUTO-
KiHiB 000X KJjaciB TX mpU3BOMUTH 0 MPUTHIYEHHS IMYHOPEAKTUBHOCTI Ta PO3BUTKY IMYHOIIATOJIO-
riuanx mpoueciB [49, 50, 51]. HasBHicTp Takoi AMXOTOMIl BiIKpHBa€ HIMPOKI MEPCHEKTHUBHU IS
IMyHOMOJYJIIOI0YOi Teparii 3aXBOpIOBaHb, /e JOMiHyBaHHs [EBHOTO KJIOHY TX Binirpae BUpilIaib-
HY poJb y 3a0e3MeUeHH] 3aXUCcTy opradisMmy. Cii 3ayBakKUTH, 110 Ha CHOTOAHI HE iCHYE IMyHOMO-
TyJISITOPIB 3 TOBEICHOIO CEIEKTUBHOIO 3AaTHICTIO 3MiHIOBaTH Tx1 — TX2 KiIiTHH y TOTpiOHOMY Ha-
npsaMKy [52].

AmnonTo3 i unTokinu. OcTtaHHIM YacoM OyJ0 mokaszaHno [53, 54, 55], m1o 34aTHICTh ITUTOKIHIB 3Mi-
HIOBaTH mpoJidepariro, audepeHiianito i GyHKIIOHATbHY aKTHBHICTh KIITHH-MIIICHEH peati3yeThCs
gyepe3 MeXaHi3M anonrto3y. AMONTO3 € aKTUBHUM 010XIMiYHHUM MPOLIECOM, SIKUI PETyIIOETHCS TEeHETH-
YHOIO IIPOrpaMoro caMoi KiiTuHU. KiliTHHa Mae reHu, o aKTHBYIOTh MEXaHi3MHU KIITHHHOT CMEpTi Ta
TeHH, SKi 1X IPUTHIYYIOTh. JKUTTS KIITHHU SIBISIE COO010 OajaHC PiBHOBArW aKTUBHOCTI I'€HIB, IO pe-
TYJIIOIOTH arloITO3.

[{uToKiHU BCTyMaO4y y 3B'S130K 13 crenu(iYHUMH JiraHa-peenTopaMy, po3TalIOBAaHUMH Ha T0-
BEpPXHEBi MeMOpaHi KIITHHM AAalOTh CUTHAI JJIA aKTHBAIll POJUMHM TaK 3BaHUX Kacmas3-(pepMeHTIB
30aTHUX 3aIllyCKaTH HEeoOepHEHY MPOrpecilo amonTHYHOro Kackamy. [linTpuMmKa XUTTERisUIBHOCTI 1
TPHUBAJOCT] POCTY KIITHH 3MiHCHIOETHCS IUTOKIHAMY 3a Y4acTi aHTHAIIONTHYHUX MPOTETHIB, SIK1 1HTi-
OyIOTh BUKOHABYI Kacmasu [56, 57].

Curnan 1o anonto3y GopMyeThCs 3a y4acTi pelenTopiB TaK 3BaHOTO JOMEHY «CMEpTi». Y KIIiTH-
Hi, IIT0 OTpUMAaJIa TAKUH CUTHAI BiAOYBA€THCS YIIUIBHEHHS IUTOIUIA3MHU Ta SASPHOTO XPOMATHHY, Pi3-
KO Iaja€ CHHTEe3 HyKJIETHOBUX KHCJOT, y XpomocomHiii JIHK BHHHMKarOTH 0JHO- Ta IBOHHUTKOBI PO3-
puBH 1 Hajanmi BoHa po3magaerscs Ha cnenrdiuni Gepmentu. [Ipomec 3aBepuIyeThCsi YyTBOPEHHSAM
ANOTNITHYHUX TiJIEIh, SIKI TOTJIMHAIOTHCSA MakpodaramMu Ta HABKOJIWITHIMHA KIITHHAMH, MPH IHOMY
MPOAYKYBaHHsI MTpo3anajbHUX LIUTOKiHIB He BinOyBaeThes [58, 59].

['mboke po3yMiHHS POJIi aroNTo3y y MaToreHe31 3aXBOPIOBaHb Pi3HOTO TeHe3y Oyae CIpHATH Po-
3po0I1i HOBUX TEPANEBTHYHUX IMiaxoiB. OcoOIMBI Haii TOKIANA0ThC Ha TOCATHEHHS TTO3UTHBHOTO
pe3yibTaTy 3a JiKyBaHHS myXxiuH [60].

BucnoBku. [{luToKiHM € HAWOIIBIT JOCKOHAIOI0 CUCTEMOIO PETYJIALIT, sIKa CIIPSIMOBYE Ta PETYITIOE
yYBECh KOMITJIEKC 3aXHMCHUX peakIliii opraHisMy oOyMOBIIEHHH MPOHWKHEHHSM MaroreHy. He 3Baxkaro-
Y Ha BEJIMKY KUIBKICTh IIUTOKIHIB yCi BOHM MAIOTh PsiJl 3aTAIbHUX BIACTHBOCTEH, IO SKUX CIiJ BiJl-
HECTHU TaKi: MICHOTPONHICTD 1 B3a€MO3aMiHHICTh 010JIOT1YHOI 1ii, BIACYTHICTh aHTHUTEHHOI crenngid-
HOCTI, afre3is 31 CHCIiaIbHUMH KIIITHHHAMHE PEIeNITOpaMH, HasSBHICTh IIUTOKIHOBOT MEPEXKI.
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OYHKITIOHYBaHHS CHCTEMH ITUTOKIHIB CIIPSIMOBAHO HA 3a0€3MCUCHHS CaMOPETyJIIOBaHHSI MEXaHi3-
MiB iMyHHOTO 3axucTy. [lopymenHs: npoaykuii abo pereHuii OKpeMHX LUTOKIHIB, OCOOIMBO iX Haj-
JIMIIOK 00YMOBITIOE TaK 3BaHy «IIUTOKIHOBY Oypro», sfika cama cTae (pakKTOpOM MPOTrPECYBaHHS 3aXBO-
PIOBaHHS.

BuBYeHHS1 piBHS CIIOHTAaHHUX YM 1HAYKOBAaHUX IMTOKIHIB y OiOJOTIYHMX piAMHAX JO3BOJHUTH
BCTAaHOBUTHU HOBi IMyHOJIOTiUHI ()aKTOPH, SKi BU3HAYAIOTh PO3BUTOK, IMPOTHO3 1 TIepedir 0araThox ma-
TOJIOT1YHUX MPOLECIB.

CIHUCOK JIITEPATYPU

1. Cum6upues A.C. Llutokussl: knaccudukanus u ouonorndeckne ¢ynkiuu. [{uroxunsl u Bocnanenue. 2004 — T.2.
C. 16-21.

2. Jun-Ming Z., Jianxiong A., Cytokines, Inflammation, and Pain. International Anesthesiology Clinics. 2007. Vol.45,
Ne2. P. 27-37.

3.Griffin G., Krishna S., Cytokines in infectious diseases. Journal of the Royal College of Physicians of London. 1998,
Vol.32, Ne3. P. 195-198.

4. Targeting the "cytokine storm" for therapeutic benefit / R.V. D'Elia , et al. Clinical and vaccine immunology. 2013. -
Vol.20, Ne3. P. 319-327.

5. Herrington C. Hall P.F. Molecular and cellular themes in inflammation and immunology. The Journal of pathology.
2008. Vol.214, Ne2. P.123-125.

6. CumOupres A.C. LIuTOKHHBI — HOBast CHCTEMa PEryJISIIUM 3alUTHBIX peaknuii opranniMa. [{uToxuHBl U Bocmaie-
uue. 2002. Ne 1. C. 35-47.

7. Turrin N.P., Plata-Salaman C.R. Cytocine — cytokine interactions and the brain. Brain Res. Bull. 2000. V. 51, Ne 1
P.3-9.

8. Julie A.S., Andreas J.P. Bioanalytical chemistry of cytokines — A review. Anal Chim Acta. 2015. Vol. 85, Ne3.
P. 95-115.

9. Us D. Cytokine storm in avian influenza. Mikrobiyoloji bulteni. 2008. Vol. 42, Ne 2. P. 365-380.

10. Mechanisms of acute inflammatory lunq injury induced by abdominal sepsis / B. Neumann, et al. Int. Immunol. —
1999. Vol. 11, Ne 2. P. 217-227.

11. Tecchio C., Cassatella M.A. Neutrophil-derived cytokines involved in physiological and pathological angiogenesis.
Chem Immunol Allergy. 2014. Vol. 99, Ne3.P. 123-137.

12. Copeland K. T., Heeney J., T helper cell activation and human retroviral pathogenesis. Microb. Rev. 1996. Rev. 60.
P. 724-742.

13. Cennukos C.B., Cuskos A.H., Ko3nos B.A., AnensHbie BapuanTbl 1 H30(OPMbI [IUTOKHHOB B AWArHOCTHKE U MATO-
reHe3e UMyHoJIorndeckux coctosanuil. Ummynomnorus. 2002. Ne 4. C. 243-247.

14. Into the eye of the cytokine storm. J.R Tisoncik, et al. Microbiol. Mol. Biol. Rev. 2012. Vol. 76, Ne 1. P. 16-32.

15. Gaddi P.J., Yap G.S., Cytokine regulation of immunopathology in toxoplasmosis. /Immunol. Cell Biol. 2007. Vol.
85, Ne 2. P. 155-159.

16. Pitkaranta A., Nokso—Koivisto J., Tokala V., Lawered gields of virus—induced interferon production in leukocyte
cultureg and risk of recurrent respiratory infections in children. J. Clin. Virol. 1999. Vol. 14, Ne 3. P. 199-205.

17. Scheerlinck Y. J-P., Yen H-H., Veterinary applications of cytokines. Vet. Immun. Immunopat. 2005. Vol. 108,
Ne 1-2.P. 17-22.

18. Induction of interferon and interferon-induced antiviral effector genes following a primary bovine herpesvirus-1
(BHV-1) respiratory infection / R. Osman, et al. J Gen Virol.- 2017. Vol. 98, Ne 7. P. 1831-1842.

19. Commins S.P., Borish, J.W., Steinke Immunologic messenger molecules: Cytokines, interferons, and chemokines.
J. Allerg. Clin. Immunol. 2010. Vol. 125, Ne 2, supl. 2. P. 53-72.

20. Ishikawa T. A, Morris P.L., multister kinase-based sertoli cell autocrine- am plifesing loop requlates prostoqlaudins,
their receptors and cytokines. Endocrinology. 2006. Vol. 147, Ne 4., P. 1706-1716.

21. Venteclef N., Delerive P. Interleukin — 1 receptror antagonist induction os an additional mechanism for liver receptor
homolog-1 to negativelg regulate the hepatic acyte phase response. J. Biol. Chem. 2007. Vol. 282, Ne 7. P. 4393-4399.

22. Kernunckuii C.A., Cum6bupues A.C. Lutokunsl. — C [16.: U3x. «®ommant», 2008. 552 c.

23. Jaymie B.,. Drew H. B, Andrew J. Cytokines in psoriasis. Cytokine. 2015. Vol. 73, Ne2. P. 342-350.

24. Ukai T., Yumoto H.,. Gibson F.C, Genco C.A. Macrophage—Elicited osteoclastogenis in Response to Bacterial
Stimulation Reguires Toll-Like receptor 2-Dependent, Tumor Necrosis Factor—Alpha Production. Infect. Immun. 2008. Vol.
76, Ne2. P. 812-819.

25. Ahmed S., Thara K., Sasaki Y. Cytokines and cytokine receptors in health and disease. Exp. Clin Immunogenet. —
2000. Vol. 17, Nel. P. 18-22.

26. Dayer J.M., Molnarfi N., Burger D. From cellylar receptors to transduction transcription pathways for cytokines: at
which level shoud the inhibition be targeted in inflammation. Exp. Opin. Biol. Ther. 2005. Sep. 5. Suppl. 1. P. 83-96.

27. Pace T.W., Miller A.H. Cytokines and glucocorticoid reseptor signaling. Relevance to major depression. Ann. N. Y. Acad.
Sci. 2009. Vol. 1179, Ne 10. P. 86-105.

28. Ouyang S., He F. Phylogeny of a growth hormone-like cytokine superfamily based upon 3D structure. Journal of
Molecular Evolution. 2003. Vol. 56. P. 131-136.

29. Locksley R.M., Killeen N., Leonardo M.J. The TNF and TNF receptor superfamilies: integrating mammalian
biology Cell. 2001. Vol. 104. Ne 8. P. 487-501.

51



Haykosuit Bicauk BerepunapHoi meantinam, 2’2017

30. Belardelli F., Ferrantini M. Cytokines as link between innate and adaptive antitumor immunity. Trend. Immunol. —
2002. Vol. 23, Ned. P. 201-208.

31. Berpa 41.41., Banosa JI.B., Kpeiine 11.3. Lintokunsl. ['emaronorus u tpauncdysuoin. 2000. T. 45, Ne 4. C. 45-49.

32. Zhang X., Hester S.E., Kenntt M.J. Interleukin—1 receptor Signalinq Is Reguired To overcome the Effects of
Pertussis Toxin and for Efficient Infection— or Vacination— Induced Immunity againt Bordetella pertussis. Infect. Immun.
2011. Vol. 79, Ne 4. P. 527-541.

33. SApunun A.A. KoHTaKkTHBIE MEXKJICTOUHBIE B3aUMOACHCTBUS IPU UMMYHHOM oTBeTe. Men. ummyHosorus. 1999. Ne
4. C. 46-52.

34. Cytokines and chemokines: At the crossroads of cell signalling and inflammatory disease /M.D.Turner, et al.
Biochim Biophys Acta. 2014. Vol. 1843, Ne 11. P. 2563-2582.

35. On the cytokines produced by human neutrophils in tumors C. Tecchio et al. Semin Cancer Biol. 2013. Vol. 23,
Ne3. P. 159-170.

36. Ikram N., Hassan K., Tufail S. Cytokines. International Journal of Pathology. 2004. Vol.2. P. 47-58.

37. Bracci L., V. La Sorva, Belardelli F., Proietti E. Type 1 interferons as vaccine adjuvants against infections diseases
and cancer. Expert. Rev. Vaccines. 2008. Vol. 7, Ne3. P. 373-381.

38. Stow J.L., Murray R.Z. Intracellular trafficking and secretion of inflammatory cytokines. Cytokine Growth Factor.
2013. Vol. 24, Ne3. P. 227-239.

39. Mounts J.D., Wahg J.H., Xie S, Hsu H.C. Cytokine regulation of B—cell migratory behavior favors formation of
germinal centers in autoimmune disease. Discov. Med. 2011. Vol. 11(56). P. 76-85.

40. O'Neill L. IL / versus TNF in artritis? Trends in Immunolog. 2001. Vol. 22, Ne 1. P. 353-354.

41. Qiang L., Yuan-hong Z., Zhan-qiu Y. The cytokine storm of severe influenza and development of
immunomodulatory therapy. Cellular and Molecular Immunology. 2016. Vol.13, Nel. P. 3-10.

42. TlorarmaeB ML.II. B — num¢ouutsl. [{utoknnobpasyromast ¢pyukiis. Ummynosnorust 1994. Ne 4. C. 4-8.

43. T cell subsets and their signature cytokines in autoimmune and inflammatory diseases/ I. Raphael, et al. Cytokine.
2015.Vol.74, Nel. P. 5-17.

44. Two types of helper T cell clone 1. Definition according to profiles of lymphokine activites and secreted proteins /
T.R. Masman, et al. J. Immunol. 2005. Vol. 175, Ne 1. P. 5-14.

45. Cytokine — modulated regulation of helper T — cell populations / A. Yates et al. J. Theo. Biol. 2000. Vol. 206.
P. 539-560.

46. Kelso A. Th 1 and Th 2 subsets: Paradigms last Immunal Today. 1995. Vol. 16, Ne 8. P. 374-379.

47. Arango, D.G., Fukuda M., Descoteaux A. Synaptotagmin XI regulates phagocytosis and cytokine secretion in
macrophages. J. Immunol. 2013. Vol. 190, Ne4. P. 1737-1745.

48. The interleukin (IL)-1 cytokine family — Balance between agonists and antagonists in inflammatory diseases/ J.
Palomo et al. Cytokine. 2015.Vol.76, Nel. P. 25-37.

49. Romagnani S. Th 1 versus Th 2 responses in AiDS. Curr. Opin. Immunol. 1994. Vol. 6, Ne 4. P. 616-622.

50. Galagher R. Tagqinq T cells: Th 1 or Th 2. Science. 1997. Vol. 275. P. 1615.

51. Zeng W.P., Chauq C., Lai J.J Immune suppressive activity and lack of T xelper differentiation are regylated in
natural regulatoru T cells. J. Immunol. 2009. Vol. 183, Ne 6. P. 3583-3590.

52. XauroB P.M., [lunerun b.B. CoBpemMeHHbIE UMYHOMOIYJIATOPBI: OCHOBHbIE IIPUHLUIIBI UX IpUMEeHEHHA. MIMMyHO-
norus. 2000. Ne 5. C. 4-7.

53. Taylor D.C., Cullen S.P., Martin S.J. Apoptasis: Controlled demolition at the cellular level. 2008. Vol. 9, Ne 3.
P. 231-241.

54. O'Brien R.L., Roark C.L., Born W.K. IL — 17 — producting y8T cells. Eur. J. Immun. 2009. Vol. 39, Ne 3. P. 662-666.

55. Autophagy and apoptosis: where do they meet?/ S. Mukhopadhyay. et al. Apoptosis. 2014. Vol. 19, Ned. P. 555-566.

56. Gaol. Y., Kwaik Y.A. The modulation of host cell apoptosis by intracellular bacterial patogenesis Trends. Microb. —
2000. Vol. 8, Ne 7. P. 306-313.

57. llotanmHeB M.II. Anonrto3 KI€TOK HMMYHHOW CHUCTEMBI M €r0 peryysnus uuTokuHamu. Mmmynomorus. 2002. Ned.
C.5-9.

58. Barber G.N. The interferons and cell death: quardians of the cell or accomplices of apontosis ? Semin. Cancer Biol.
2000. Vol. 10, Ne2. P. 103-111.

59. Heterogenoug susceptibility to CD95- induced apontosis sn melanoma cell correlates with b c 1 — 2 and b ¢ I-x
expression and is sensitive to modulation by interferon — gamma. / S. Uqurel, et al. Int. J. Cancer. 1999. Vol. 82, Ne 5.
P. 727-736.

60. Molecular crosstalk between apoptosis, necroptosis, and survival signaling/ V. B. Tom , et al. Mol. Cell Oncol.
2015. Vol. 2, Ne2. P. 45-50.

REFERENCE

1. Simbircev A.S. (2004). Citokini: klasifikaciya i biologicheskie funkcii [Cytokines: classification and biological
functions]. Citokini i vospalenie [Cytokines and inflammation], Vol.2., pp. 16-21.

2. Jun-Ming Z., Jianxiong A. (2007). Cytokines, Inflammation, and Pain. International Anesthesiology Clinics. Vol. 45,
no. 2, pp. 27-37.

3.Griffin G., Krishna S. (1998). Cytokines in infectious diseases. Journal of the Royal College of Physicians of London.
Vol. 32, no. 3, pp. 195-198.

4. D'Elia R.V., Harrison K., Oyston P.C., et al. (2013). Targeting the "cytokine storm" for therapeutic benefit. Clinical
and vaccine immunology. Vol. 20, no. 3, pp. 319-327.

52



Haykosuit Bicauk BerepunapHoi meantinam, 2’2017

5. Herrington C., Hall P.A. (2008). Molecular and cellular themes in inflammation and immunology. The Journal of
pathology. Vol. 21,. no, pp.123-125.

6. Simbircev A.S. (2002). Citokini — novaya sistema regulyacii zaschitnih reakcii organizma [Cytokines — a new system for the
regulation of protective reactions of the organism]. Citokini i vospalenie [Cytokines and inflammation], no. 1, pp. 35-47.

7. Turrin N.P., Plata-Salaman C.R. (2000). Cytocine — cytokine interactions and the brain. Brain Res. Bull. Vol. 51.
no. 1, pp. 3-9.

8. Julie A.S., Andreas J.P. (2015). Bioanalytical chemistry of cytokines — A review. Anal Chim Acta. Vol. 85, no. 3,
pp- 95-115.

9. Us D. (2008). Cytokine storm in avian influenza. Mikrobiyoloji bulteni. Vol. 42, no. 2, pp. 365-380.

10. Neumann B., Zantl N., Veihelmann A., et al. (1999). Mechanisms of acute inflammatory lunq injury induced by
abdominal sepsis. Int. Immunol. Vol. 11, no. 2, pp. 217-227.

11. Tecchio C., Cassatella M.A. (2014). Neutrophil-derived cytokines involved in physiological and pathological
angiogenesis. Chem Immunol Allergy, Vol. 99, no. 3, pp. 123-137.

12. Copeland K., Heeney J. (1996) T helper cell activation and human retroviral pathogenesis. Microb. Rev. No, 60(4),
pp- 724-742.

13. Sennikov S.V. (2002). Apelnie varianti i izoformi citokinov v diagnostike i patogeneze imunologicheskih sostoyanii
S.V. Sennikov, A.N. Siyakov, V.A. Kozlov [Allelic variants and isoforms of cytokines in the diagnosis and pathogenesis of
immunological conditions]/ // Immunologiya [Immunology], , no. 4. pp. 243-247.

14. Tisoncik J.R., Korth M.J., Simmons C.P., et al. (2012). Into the eye of the cytokine storm. Microbiol. Mol. Biol.
Rev. Vol. 76, no. 1, pp. 16-32.

15. Gaddi PJ., Yap G.S. (2007). Cytokine regulation of immunopathology in toxoplasmosis. Immunol. Cell Biol.
Vol. 85, no. 2, pp. 155-159.

16. Pitkaranta A., Nokso—Koivisto J., Tokala V. (1999). Lawered gields of virus—induced interferon production in
leukocyte cultureg and risk of recurrent respiratory infections in children. J. Clin. Virol. Vol. 14, no. 3, pp. 199-205.

17. Scheerlinck Y. J-P., Yen H-H. (2005). Veterinary applications of cytokines. Vet. Immun. Immunopat. Vol. 108,
no. 1-2, pp. 17-22.

18. Osman R., Gonzalez-Cano P., Brownlie R., et al. (2017). Induction of interferon and interferon-induced
antiviral effector genes following a primary bovine herpesvirus-1 (BHV-1) respiratory infection. J] Gen Virol. Vol. 98,
no. 7, pp. 1831-1842.

19. Commins S.P., Borish L., Steinke J.W. (2010). Immunologic messenger molecules: Cytokines, interferons, and
chemokines. J. Allerg. Clin. Immunol. Vol. 125, no. 2, supl. 2, pp. 53-72.

20. Ishikawa T., Morris P.L. (2006). A multister kinase-based sertoli cell autocrine- am plifesinq loop requlates
prostoqlaudins, their receptors and cytokines. Endocrinology. Vol. 147, no. 4, pp. 1706-1716.

21. Venteclef N., Delerive P. (2007). Interleukin — 1 receptror antagonist induction os an additional mechanism for liver
receptor homolog-1 to negativelg regulate the hepatic acyte phase response. J. Biol. Chem. Vol. 282, no. 7, pp. 4393-4399.

22. Ketlinskij S.A., Simbirtsev A.S. (2008). Cytokines. St. P., Pub. «Foliant», pp. 552.

23. Jaymie B., Drew H. B., Andrew J. (2015). Cytokines in psoriasis. Cytokine. Vol. 73, no. 2, pp. 342-350.

24. Ukai T., Yumoto H., Gibson F.C., et al. (2008). Macrophage—Elicited osteoclastogenis in Response to Bacterial
Stimulation Reguires Toll-Like receptor 2—Dependent, Tumor Necrosis Factor—Alpha Production. Infect. Immun. Vol. 76,
no. 2, pp. 812-819.

25. Ahmed S., Thara K., Sasaki Y. (2000). Cytokines and cytokine receptors in health and disease. Exp. Clin
Immunogenet. Vol. 17, no. 1, pp. 18-22.

26. Dayer J.M., Molnarfi N., Burger D. (2005). From cellylar receptors to transduction transcription pathways for
cytokines: at which level shoud the inhibition be targeted in inflammation. Exp. Opin. Biol. Ther.. suppl. 1, pp. 83-96.

27. Pace T.W., Miller A.H. (2009). Cytokines and glucocorticoid reseptor signaling. Relevance to major depression.
Ann. N. Y. Acad. Sci. Vol. 1179, no. 10, pp. 86—-105.

28. Ouyang S., He F. (2003). Phylogeny of a growth hormone-like cytokine superfamily based upon 3D structure.
Journal of Molecular Evolution. Vol. 56, pp. 131-136.

29. Locksley R.M., Killeen N., Leonardo M.J. (2001). The TNF and TNF receptor superfamilies: integrating mammalian
biology. Cell. Vol. 104, no. 8, pp. 487-501.

30. Belardelli F., Ferrantini M. (2002). Cytokines as link between innate and adaptive antitumor immunity. Trend.
Immunol. Vol. 23, no. 4, pp. 201-208.

31. Vetra Ya.Ya. Citokini, Vetra, L.V. Ivanova, L.E. Kreile (2000). Gematologiya i transfuziologiya [Hematology and
transfusiology], Vol. 45, no. 4, pp. 45-49.

32. Zhang X., Hester S.E., Kenntt M.J., et al. (2011). Interleukin—1 receptor Signalinq Is Reguired To overcome the
Effects of Pertussis Toxin and for Efficient Infection— or Vacination— Induced Immunity againt Bordetella pertussis. Infect.
Immun. Vol. 79, no. 4, pp. 527-541.

33. Yarilin A.A. (1999). Kontaktnie mejkletochnie vzaimodeistviya pri immunnom otvete [Contact intercellular
interactions in immune response]. Med. immunologiya [Med. immunology.], no. 4, pp. 46-52.

34. Turner M.D., Nedjai B, Hurst T., et al. (2014). Cytokines and chemokines: At the crossroads of cell signalling and
inflammatory disease. Biochim Biophys Acta. Vol. 1843, no. 11, pp. 2563-2582.

35. Tecchio C., Scapini P., Pizzolo G, et al. (2013). On the cytokines produced by human neutrophils in tumors. Semin
Cancer Biol. Vol. 23, no. 3, pp. 159-170.

36. Ikram N., Hassan K., Tufail S. (2004). Cytokines. International Journal of Pathology. Vol. 2, pp. 47-58.

37. Bracci L., La Sorva V., Belardelli F., et al. (2008). Type 1 interferons as vaccine adjuvants against infections
diseases and cancer. Expert. Rev. Vaccines. Vol. 7, no. 3, pp. 373-381.

53



Haykosuit Bicauk BerepunapHoi meantinam, 2’2017

38. Stow J.L., Murray R.Z. (2013). Intracellular trafficking and secretion of inflammatory cytokines. Cytokine Growth
Factor. Vol. 24, no. 3, pp. 227-239.

39. Mounts J.D., Wahg J.H., Xie S., et al. (2011). Cytokine regulation of B—cell migratory behavior favors formation of
germinal centers in autoimmune disease. Discov. Med. No. 11(56), pp. 76-85.

40. O'Neill L. (2001). versus TNF in artritis? Trends in Immunolog. Vol. 22, no. 1, pp. 353-354.

41. Qiang L., Yuan-hong Z., Zhan-qiu Y. (2016). The cytokine storm of severe influenza and development of
immunomodulatory therapy. Cellular and Molecular Immunology. Vol.13, no. 1, pp. 3-10.

42. Potapnev M.P. B (1994). limfociti. Citokinobrazuyuschaya funkciya [B — lymphocytes. Cytokine-forming function].
Immunologiya [Immunology], no. 4, pp. 4-8.

43. Raphael L., Nalawade S., Eagar T.N., et al. (2015). T cell subsets and their signature cytokines in autoimmune and
inflammatory diseases. Cytokine. Vol. 74, no. 1, pp. 5-17.

44. Masman T.R., Cherwinski H., Bond M.W., et al. (2005). Two types of helper T cell clone 1. Definition according to
profiles of lymphokine activites and secreted proteins. J. Immunol. Vol. 175, no. 1, pp. 5-14.

45. Yates A., Berman C., Van Hemmen J. L., et al. (2000). Cytokine — modulated regulation of helper T — cell
populations. J. Theo. Biol. Vol. 206, pp. 539-560.

46. Kelso A. (1995). Th 1 and Th 2 subsets: Paradiqms last. Immunal Today. Vol. 16, no. 8, pp. 374-379.

47. Arango D.G., Fukuda M., Descoteaux A. (2013). Synaptotagmin XI regulates phagocytosis and cytokine secretion in
macrophages. J. Immunol. Vol. 190, no. 4, pp. 1737-1745.

48. Palomo J., Dietrich D., Martin P., et al. (2015). The interleukin (IL)-1 cytokine family — Balance between agonists
and antagonists in inflammatory diseases. Cytokine. Vol.76, no. 1, pp. 25-37.

49. Romagnani S. (1994). Th 1 versus Th 2 responses in AiDS. Curr. Opin. Immunol. Vol. 6, no. 4, pp. 616-622.

50. Galagher R. (1997). Tagqinq T cells: Th 1 or Th 2. Science. Vol. 275, pp. 1615.

51. Zeng W.P., Chauq C., Lai J.J. (2009). Immune suppressive activity and lack of T xelper differentiation are regylated
in natural regulatoru T cells. J. Immunol. Vol. 183, no. 6, pp. 3583-3590.

52. Haitov R.M. (2000). Sovremennie imunomodulyatori osnovnie principi ih primeneniya [Modern imunomodulators:
the basic principles of their application]. Immunologiya [Immunology], no. 5, pp. 4-7.

53. Taylor D.C., Cullen S.P., Martin S.J. (2008). Apoptasis: Controlled demolition at the cellular level. Vol. 9, no. 3,
pp. 231-241.

54. O'Brien R.L., Roark C.L., Born W.K. (2009). IL — 17 — producting yoT cells. Eur. J. Immun. Vol. 39, no. 3,
pp. 662—-666.

55. Mukhopadhyay S., Panda P.K. , Sinha N., et al. (2014). Autophagy and apoptosis: where do they meet? Apoptosis.
Vol. 19, no. 4, pp. 555-566.

56. Gaol. Y., Kwaik Y.A. (2000). The modulation of host cell apoptosis by intracellular bacterial pathogenesis. Trends.
Microb. Vol. 8, no. 7, pp. 306-313.

57. Potapnev M.P. (2002). Apoptoz kletok immunnoi sistemi i ego regulyaciya citokinami [Apoptosis of cells ofthe
immune system and its regulation by cytokines]. [Immunology], no. 4, pp. 5-9.

58. Barber G.N. (2000). The interferons and cell death: quardians of the cell or accomplices of apontosis ? Semin.
Cancer Biol. Vol. 10, no. 2, pp. 103-111.

59. Uqurel S., Seiter S., Rappl G., et al. (1999). Heterogenoug susceptibility to CD95- induced apontosis sn melanoma
cell correlates with b ¢ 1 — 2 and b ¢ I-x expression and is sensitive to modulation by interferon — gamma. Int. J. Cancer.
Vol. 82, no. 5. pp, 727-736.

60. Tom V. B., William J. K., Bertrand M. J., et al. (2015). Molecular crosstalk between apoptosis, necroptosis, and
survival signaling. Mol. Cell Oncol. Vol. 2, no. 2, pp. 45-50.

LHUTOKHHBI — peryaupyoume MojaeKyJJbl HMMYHOPEAKTHBHOCTH OPraHu3Ma

3ouenko B.M., llimaron C.C., Auapuiiuyk A.B., Kymnepes b.b.

LUTOKUHBI — reTeporeHHas rpymnna HU3KOMOJICKYISIPHBIX MENTHIO0B, CEKPETHPYEMBIX SICPHBIMH KJIETKAMH B OTBET
Ha pazapaxenue. OHU y4acTBYIOT B Pa3lHUHBIX (HU3HOJOTHYSCKUX M NATO(PHU3HOIOTHYSCKUX PEaKIHsIX, IOITOMY 3Hade-
HHUE UX JJsI TOAAep KaHHsI TOMEoCcTa3a opranu3mMa TpyAHO nepeoueHuTs. OxHaKo U30BITOUHAS IPOLYKIHS PEryIsITOPHBIX
MOJICKYJI MOKET OOYCIIOBUTH IIHTOKHHOBYIO OyprO, KOTOpas MOXET OBITh HEONarompusATHBIM (PAKTOPOM B IAaTOTEHE3E
Oone3nu. JlMHaMU4ecKoe OTpEACICHUE YPOBHS IIUTOKAHOB B OMOJIOTHYECKHUX KHUAKOCTSIX IMO3BOJISIET OOBEKTHBHO OIle-
HUTh COCTOSIHHE MMMYHHOW CHCTEMBI XHBOTHBIX, ONPEACIHTh aKTUBHOCTH PA3JHYHBIX THIIOB UMMYHOKOMIIETCHTHBIX
KJIETOK, OCYIIECTBUTh TOYHOE MIPOTHO3UPOBAHUE TCUCHHS MATOJIOTHIECKOTO mpoiecca. OTKPBITHE MHOTHX MMOCPEIHHKOB
MEXKKJICTOYHBIX B3aUMOJCHCTBUI yaydlIMIO Halle MOHUMAaHHE PEryJsiUH MEXaHH3MOB UMMYHOPEAKTHBHOCTH, B TO JKe
BpEMs PaCKpPbIBasi €€ CI0KHOCTb.

B nanHoM 0630pe 0000I1eHbI COBPEMEHHbBIC CBEACHHS O OCHOBHBIX KOMIIOHEHTAaX CHCTEMbI LIUTOKWHOB, CUCTEMATHKH,
00BsCHEHBI MEXaHU3Mbl ()YHKIMOHUPOBAHMS CeTH HUTOKUHOB. COCPEIOTOUCHO BHUMAHKE Ha PETYIMPOBAHUH KICTOUHBIMU
MeJraTopaMy TUIa IMMYHHOTO OTBETa.

Kawuessle ciioBa: 0030p, IUTOKHHBI, PYHKIIAHU, PEIENTOPBI, CACTEMATHKA, allONTO3, HHTEPICHKUHEIL.

Cytokines — immunoreactivity regulatory mechanisms of organism

Zotsenko V., Shmayun S., Andriichuk A., Kushnerov B.

The cytokines are heterogeneous group of low molecular weight peptides, which secret by nuclear cells as response
to irritation. They take part in various physiological and pathophysiological reactions, therefore their value to maintain the
homeostasis of the body cannot be overestimate. However, excessive production of regulatory molecules can cause a cy-
tokine storm, which may be an unfavorable factor in the pathogenesis. Dynamic determination of the level of cytokines in
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biological fluids allows objectively assessing the state of the immune system of animals, to determine the activity of dif-
ferent types of immune cells, accurately predict of the pathological process. The discovery of many mediators of intercel-
lular interactions improved our understanding of the regulation of mechanisms of immunoreactivity, at the same time
revealing its complexity.

The cytokines represent an integral system of biologically active molecules, the main components of which are: the pro-
ducer's cells, the protein itself of the cytokine, its receptor and the target cell. Therefore, the biological effect of the cytokine
should be understood not as the action of a particular mediator, but as a result of its interaction with the cell. Changing of the
functional state of the cell after binding of an external ligand (cytokine) with receptor on a target cell, depend on considerable
extent on the internal cell differentiation program. The cytokine launches such a program. Therefore, one and the same cyto-
kine can cause the most diverse and even opposite effects in different cells.

The biological activity of cytokines is manifested only after binding to its receptors located on the surface of the
cell membranes of the targets. Most cytokine receptors are transmembrane glycoproteins, which consist of two or more
subunits.

This review summarizes the current information regarding the main components of the cytokine system, systematic, and
the mechanisms for the functioning of the cytokines lining. It was focused attention on regulating cellular mediators type of
the immune response.

Key words: review, cytokines, functions, receptors, systematic, apoptosis, interleukins.
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JOCJIUKEHHA EOEKTUBHOCTI BAKTEPULIUJIHOI'O
3ACOBY BAPE3 3A BUBHAUYEHHSM ®YHI'THUJIHOI 11

IpencraBieni pe3ynbTaTé JOCIIUKEHb 110J0 BU3HAYCHHS e(EeKTHBHHX KOHIEHTpauiil GakrepuuumHoro 3acody ba-
pe3 Ha OCHOBI HaHOYACTHHOK cpibna, OeH3anKoHiyM xyopua Ta edipHHX oJiif miog0 MikpomiueTiB poxiB Aspergillus,
Penicillium, Fusarium ta Candida albicans. 3a ouinkoro ¢yHrinuanoi nii Ha cepefoBuini Yaneka METOAOM CepiiHUX
PO3BEJCHB Npenapary i3 BAKOPUCTaHHSIM MAllepOBUX AUCKIB, ne3iH(ikylounii 3aci6 Bape3 moxkna pexomennxysatu B 1,0-
2,0 % xoHLEHTpaLii.

Konrouogi coBa: Mikpominery, nesindekrant, edipHi ouil, GyHTIIUAHICTS.

IHocTanoBka mpo0JieMH, aHAJI3 OCTAHHIX JOCTiKeHb i myOaikanii. BriiuB HU3KKM MaTOreHHUX
(akTopiB, 30KpeMa TpHOKOBOI MiKpO(IIOpH, MOTIpIIye KUIbKICHI Ta SKICHI MOKAa3HUKU MPOAYKII.
VYMOBHO-NIaTOTeHHA 1 TMaTOreHHa MiKpo(iopa HEraTHBHO BIUIMBAE Ha 3arajibHUI CTaH 1 MPOTYKTUB-
HICTh TBapWH HAaBITh NPH 3a0€3MEUCHHI HAJIICKHUX YMOB TOJIBII M yTpuMaHHS. 3Ha4YHO! IIKOIW B
MPOMHCIOBUX TOCIONAPCTBaX 3aBAAlOTh TPUOKOBI iHQeKii, 30kpema Mikpominetu Aspergillus,
Penicillium, Fusarium ta Candida albicans, y 3aXHCTi Billi SKUX OCHOBHA yBara akIleHTY€ThCS Ha 3a-
CTOCYBaHHI PI3HOMAaHITHUX A€31HGIKYI0UYNX mpenapatiB. JomiJbHO 3a3HAYMTH, 110 JAe3iH(eKisa Bi-
Jirpae BUpiIaJbHY POJb Y CUCTEMI BETEPHUHAPHO-CaHITAPHUX 3aX0[iB, sIKi 3a0€3MeUyI0Th OJaromno-
Jyq4sl TBAPUHHHIITBA IIMOAO 3apa3HUX XBOPOO, MiABHUINEHHS MPOAYKTUBHOCTI TBApWH 1 CaHITapHOI
0e3MeKu CHPOBHUHH, IIPOAYKTIB Ta KOPMiB TBAPUHHOTO MTOXOKEHH [1, 2].

VYemix y 3axucTi Bin iHQEKIiHHUX XBOpoOaMu Ta iXHS NpodilaKkTHKa 3HAYHOIO MIpOIO 3alexarb
BiJl SIKOCTI ne3indekii [3, 5, 6].

Meta cTaTTi — AOCIIIUTH Ta MiaAiOpaTH ONTUMAaJIbHI KOHIIEHTpalii npenapary bapes mus ede-
KTUBHOI Jie3iH(]eKuii CTOCOBHO KynbTyp rpu0iB poniB Aspergillus, Penicillium, Fusarium ta Can-dida
albicans.

© Koanenxo B.JL., [apkasenko B. M., 2017.
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Marepiai Ta MeToau AocaigxkeHb. locmin mpoBomwm y jabopatopii Jlep)kaBHOTO HayKOBO-
JOCHITHOTO IHCTUTYTY 3 J1a0OPAaTOPHOI IarHOCTUKHU Ta BETEPUHAPHO-CAHITAPHOI EKCIEePTU3U. 3acTo-
COBYBaJIM OakTepuIUIHMN 3aci0 bape3 Ha ocHOBI edipHUX OJIIHA POCIHH: YeOPEITIo, MXTH, CBKATINTY,
HAaHOYACTHHOK METaJIiB Ta OCH3AIKOHIS XJIOPHI.

PobGoty 3 Bu3zHaueHHs QyHTinMaHOI Aii pi3HMX KOHUEHTpauiii bape3 Ta mapameTpiB 3actocy-
BaHHs 0yJIO MPOBEACHO 3TiAHO 13 3aTAIBHONPUWHITUMYU PEeKOMEHIamiIMu:  «MeTou KOHTPOJIIO
eexTuBHOCTI mii Ae3iH(EKTaHTIB Ha MIKPOMIIIETH», IO 3aTBEPHKEHI HAYKOBO-METOIUYHOIO pa-
noro JlepkaBHOTO KOMIiTeTy BeTepuHapHoi Mmeauiuau (IIporoxom Ne 1, Bixg 23.12.2009 p.) [4, 7].
BuBuenHs Ta BU3HaUYeHHs (YHTiUIHUX KOHIICHTpAIlil npenapaty bape3 mpoBoauin HaACTYITHUMHU
METOJaMU: CYCIEH3IWHUM, MamepoBUX AUCKIB. 3 II€I0 METOIO0 TOTYyBajld BOJHI PO3UMHH bape3s
y 0,05; 0,1; 0,5; 1,0; 2,0; 3,0 % xoHmeHTpalii Ta 3MHUBHU CyCHeH3ii crop i3 7-m000BUX KYJIBTYp
rpubiB poniB Aspergillus, Penicillium, Fusarium 3 my3ero JJHKIBIIIM, xonuentpamiero 120 mia-
ciop y 1/5 em® (po6oue po3penenns). KoHTponeM ciyryBamy KyIbTypH IpUOiB 3 poGounM po3Be-
JCHHSIM.

Jnst mpoBeeHHs CYCHEH3IHHOTO METONy OJepikKaHi po3unHM Ae3iH(eKTaHty y kinmpkocti 0,1 mi
3MilIyBaly 3 poOOYMMH PO3BEICHHAMH I'pHOiB, BUTpUMYBanu Bipoaosx 30-60 xB i BuciBanu Ha TBeple
noxuBHe cepenosuiie Yaneka. [TociBu KynsTuByBain B TepMocTari 3a remmeparypu 27 °C 14 ni6. Cro-
CTepeXeHHs TpoBoamin depes3 3, 5, 7, 10 ta 14 gi6. OO6mK pe3yasTaTiB MPOBOIWIH 32 HASBHICTIO YU
BiZICYTHICTIO pOCTY IpH0a.

VY pasi npoBeneHHS JOCTIIKESHb METOJIOM IMallepOBUX AMCKIB, po0O0OYl PO3BEICHHS I'PUOIB POIiB
Aspergillus, Penicillium, Fusarium ta Candida albicans, y ximpkocti 0,2 M1, BUCIBaIu Ha TBEpAC IIO-
xuBHE cepenopuile Yaneka B wamkax [letpi. st qudysii kynpTyp B arap 4aimiku, KyJabTypH TpUOiB
BUTpUMYBaIH BIpoaoBxk 15-30 xB 3a kiMHaTHOT TemnepaTypH. CTEpUIbHI TUCKHU 3 (DUTHTPYBAIEHOTO
narepy (iaMeTpoM 5 MM) 3MOYYBaJId BOAHUMH PO3UYMHAMHE Je31HPEKTAHTy y BiAMOBIIHUX KOHIICHT-
pauisx y xinpkocti 0,1 M Ha TUCK 1 pO3KJIaJany CTEPUIIbHUM IIHLETOM Ha yamku [leTpi, mpuTucka-
104U JI0 arapy. B koxHy 9aimky po3kJIaaaiy 1o 5 IUCKIB, SKi BUTPUMYBAIU B TEPMOCTATI 33 TeMIIepa-
typu 27 °C ynponosx 10 xi6. O6mik pe3yabraTiB npoBoauan yepe3 5 ta 10 mi0, BU3HAYAIN HiaMeTp
30H 3aTPUMKH POCTY TpHUOiB HABKOJIO MATICPOBUX IHUCKIB 32 JOITIOMOTOIO JIiHIHKH.

OcHOBHI pe3yabTaTn qocaimkenHs. [1i1 yac npoBeeHHS TOCHIIIB i3 BU3HAYCHHS (PYHTIIMIHUX
BJIACTMBOCTeH bape3 Ha TecT-KynbTypax rpuOiB pomiB Aspergillus, Penicillium, Fusarium, Candida
albicans Oymy OTpUMaHi HACTYIIHI pe3ybTaTh (Tadm. 1 ).

Tabnuus 1 — Bniiu ae3ingexranta Bapes na picr rpu6iB poniB Aspergillus, Penicillium, Fusarium ta Candida albicans B
cycneHsiiiHoMy mMeToai

Konuenrpauis npenapary, %
Pin rpu6is KonTposns
0,05 0,1 0,5 1,0 2,0 2,5 3,0

Aspergillus + + + + — - - _
Penicillium + + + + - - — _
Fusarium + + + + — — _ _
Candida albicans + + + - — _ _ _
IIpumiTka: «+» — HasABHICTH POCTY IPHOa; «—» — BIACYTHICTH POCTY TpHOa.

3a 30 Ta 60 XBUIMH €KCIO3UIIil po3unHU bape3 e(heKTHBHO MoYaau BIUIMBATH HA 3aTPUMKY POC-
Ty KynbTyp Tpu0iB mounnatoun 3 1,0 % KoHLEHTpalii, OCKIIBKKA HE CIOCTEPIrajiocs pocTy MiKpoMile-
TiB. A 30,5 % koHIeHTpalii BusBIcHO edekTiBHuI BB Ha Candida albicans.

PesynpTaTé mOCHiAIB 3 BUKOPUCTAHHSAM THANEPOBUX JUCKIB BUCBITICHI B TaOMUIIX 2, 3, 4. AHa-
J3yI04Yn mafi Tabnuili 2, BcTaHoBIeHO, o nmouynHatouu 3 0,5 Ta 1,0 % xonmeHTpartii npemnapat ba-
pe3 aKTHBHO 3aTPUMYBaB picT rpubiB poniB Aspergillus ta Penicillium BiANOBIIHO (30HA 3aTPUMKHU
pocty >5 MM). 3aTpuMKa pocty rpudiB poxy Fusarium 6yna 8 MM Bxe 3a 0,05 % koHIeHTparii g0-
CIiKYBaHOTO TIpemnapary.

Ha cromy 100y 1,0 % xonrentparis npenapaty bapes npomoBxkyBaia akTHBHO 3aTPUMYBATH PiCT
rpubiB poniB Aspergillus ta Penicillium BignoBigHO (30HA 3aTPUMKH POCTY >5 MM). 3aTpUMKa POCTY
rpubiB poxy Fusarium Takox Oyia 30utsimena 10 9 mm 3a 0,05 % koHIeHTpaIlii 3aco0y.
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Tabmuns 2 — Bniiue npenaparty Bape3 B pi3HHX KOHIETpalisgX Ha KyJbTYPH MiKpOMilleTiB 3 BHKOPHCTAHHAM Manepo-
BHX JuckKiB (5 1i60), (M=xm, n=5)

Jiroua KoHueHTpawist, %
Pin rpu6is 0,05 0,1 0,5 1,0 2,0 2,5 3,0
JliameTp 30H 3aTPUMKH POCTY TECT-IITaMiB IpUOIB (MM)
Aspergillus 3,0+0,2 4,0+0,2 4,0+0,2 6,0+0,3 13,0£0,4 15,0+1,1 19,0+1,3
Penicillium 5,0+0,3 6,0+0,4 8,0+0,5 9,0+0,7 12,0£0,7 16,0+1,3 22,0+1,8
Fusarium 8,0£1,1 12,0+0,9 12,0+0,4 13,0+0,8 15,0+0,8 17,0£1,4 25,0£2,2
Candida albicans 12,0+1,3 14,0+0,7 15,0+0,5 16,0+0,6 17,0+0,9 19,0+1,1 23,0+£2,1

Tabmuns 3 — Bniiue npenaparty bape3 B pisHHX KoOHueTpaulisix Ha KyJbTYpPH MiKpoMileTiB 3 BUKOPHCTAHHAM Nanepo-
BHX JHcKiB (7 1i0), (M#m, n=5)

Jiroua koHNEHTpAais, %
Pin rpu6is 0,05 0,1 0,5 1,0 2,0 2,5 3,0
JiameTp 30H 3aTPUMKHU POCTY TECT-IITaMiB rpUOIB (MM)
Aspergillus 2,040,1 3,040,2 4,0+0,3 9,0+0,3 12,0+1,1 14,0£1,2 19,0+0,5
Penicillium 4,0+0,3 5,0+0,4 7,0£0,6 10,0+0,9 14,0+£1,2 16,0+1,3 21,0£1,9
Fusarium 9,0+1,0 11,040,6 12,0+1,1 13,0£1,2 15,0£1,4 17,0+£1,8 24,043,1
Candida albicans 13,0+1,3 15,0+0,7 16,0+0,5 18,0+0,6 18,0+0,9 18,0+1,1 25,0+£2,1

Ha nmecsaty no0y bape3 aktnBHO BusABIIB QyHTimuanai BractuBocTi v 0,05 % xoHueHTparii, ae
3aTpuMKa pocty Fusarium cknanana 12 mMm. BisyansHO crocTepiraeMo, mo 3a KOHIEHTpAIii mpe-
napaty 1,0-2,5 % 30Ha 3aTpuMKu pocTy Oyia g0 20 mm. [Ipu yoMy 3a 30ijIbIIEHHS KOHILIEHTpALii
npenapary 30LIbIIYETHCSA 30HA 3aTPUMKHM pOCTy rpubiB Aspergillus, Penicillium, Fusarium,
Candida albicans.

Tabmuns 4 — Bniiue npenapaty Bape3 B pisHHX KOHIIEHTPALisIX HA KyJbTYPH MiKpOMilleTiB 3 BUKOPHCTAHHSAM Mamnepo-
Bux auckiB (10 1i0), M+m, (n=5)

Jiroua KoHUeHTpaList, %
Pix rputis 0,05 0,1 0,5 1,0 2,0 25 3,0
JiameTp 30H 3aTPUMKHU POCTY TECT-IITaMiB rpUGiB (MM)
Aspergillus 1,0£0,1 2,0+0,1 3,0+0,4 9,0+0,3 11,004 13,0£1,1 19,0£1,8
Penicillium 3,0+0,2 4,0+0,2 6,0+£0,2 10,0+0,6 14,0+0,8 15,0+1,3 21,017
Fusarium 12,0£0,5 13,0+0,7 14,0+0,9 15,0+0,8 17,0+0,7 20,0£0,8 25,0£2,2
Candida albicans 15,0£1,3 15,0+0,7 17,0£0,5 17,0+0,6 18,0+0,9 19,0+1,1 25,0+2,1

3a maHuMu Tabuuil 4, Clij BiA3HAYMUTH, 110 nmounHarodw 3 1,0 ta 2,0 % KoHUeHTpallil npenapat
Bapes akTuBHO 3aTpUMyBaB picT IrpubiB poaiB Penicillium ta Aspergillus BinnoBigHo (30Ha 3aTPUMKH
pocty >5 mm). 3atpumka pocty rpubiB poxy Candida 6yna 15 mm Bxe 3a 0,05 % koHIeHTparlii 1ocii-
JOKYBAHOTO TIperapary.

BucnoBku. B pe3ynbrati mpoBeAeHUX TOCHTIIKEHb BCTAHOBIICHO, 1O ne3iHdikyrounii 3aci6 ba-
pe3 3a yMOB JOTPUMaHHS peKOMEHI0BaHUX KoHIeHTparii 1,0 -2,0 % mnposieise GyHrinuany mii Bix-
HOocHO TpuOiB poxiB Aspergillus, Penicillium, Fusarium, Candida albicans.
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Hccaenosanue 3(pGpeKTHBHOCTH GaKTepPHIIUIHOTO cpeacTBa bapes mo onpenesiennio GyHrHIuIHOIO qeiicCTBUS

Kosasenko B.JI., 'apkaBenko B.M.

[pencrasieHbl pe3ynbTaThl UCCICIOBAHUN IO ONPEACICHUI0 d()(EKTHBHBIX KOHIIEHTPAU OaKTEPHIUIHOTO CPEICTBA
Bape3 Ha ocHOBe HaHOYACTHI] cepeOpa, OCH3AIKOHMYM XJIOPHI M S(PHPHBIX Macel OTHOCHUTEIBHO MHUKPOMHIIETOB POJIOB
Aspergillus, Penicillium, Fusarium u Candida albicans. Ilo onenke ¢yHrumumHOrOo neicTBus Ha cpexe Yameka MeTonoM
CEpUIHBIX pa3Be/ICHUI Npernapara ¢ HCIOJIB30BaHUEM OYMaKHBIX JHCKOB, JNE3MH(MUIMPYIOIIEE CPEACTBO bape3n MokHO
pexomennoBath B 1,0 — 2,0 % KOHLEHTpALIUH.

KuiroueBble ci10Ba: MUKPOMHULIETHI, Ae3uH(EKTaHT, 3GUpHbIE Maca, QYHIHIHUIHOCTb.

Investigation of action of bactericidal preparation «barez»efficiency fungycid

V. Kovalenko, V. Garkavenko

Conditionally pathogenic and pathogenic microflora negatively affects the general condition and productivity of animals,
even with the provision of proper feeding and maintenance conditions. Significant damage to industrial farms is caused by
fungal infections such as Aspergillus, Penicillium, Fusarium and Candida albicans which associate with using of different
disinfectants.

The purpose of the work is to investigate and select the optimal concentrations of the Baresi preparation for effective
disinfection of the cultures of Aspergillus, Penicillium, Fusarium and Candida albicans.

The tests were conducted in the State Scientific and Research Institute of Laboratory Diagnostics and Veterinary and
Sanitary Expertise. We used bactericidal preparation "Barez" based on plant essential oils: thyme, fir, eucalyptus, nanoparti-
cles of metals and benzalkonium chloride.

Work on the determination of the fungicidal action of different concentrations of "Barez" and parameters of using was
done according to generally accepted recommendations. The study and determination of fungicidal concentrations of "Barez"
were done by the following methods: suspension, paper disks. For this purpose, we prepared the following aqueous solutions
of "Barez" 0.05; 0.1; 0.5; 1.0; 2.0; 3.0% and swabs of spore (120 spores per 1/5 cm®) from 7 day culture of Aspergillus, Peni-
cillium, Fusarium from the SSRKIBSM museum (working dilution). Control was the culture of fungi with working dilutions.

After 30 and 60 minutes of exposure, solutions of Barez began to affect the growth of fungal cultures beginning from the
1.0% concentration causing inhibition. This concentration stopped the growth of micromycetes. A 0.5% concentration had
positive effect on Candida albicans.

It should be noted the concentration 0.5% and 1.0% "Barez" actively inhibited the growth of Aspergillus and Penicilli-
um, respectively (zone of inhibition of growth was > 5 mm). Zone of inhibition of Fusarium was 8§ mm while using just
0.05% concentration of Barez.

On the tenth day Barez was very active in 0.05% concentration because zona of inhibition of Fusarium was 12 mm.
Concentrations of disinfectant 1.0-2.0% gave the zone of inhibition near 20 mm. Increasing of concentration of Barez in-
creased the zone of inhibition of Aspergillus, Penicillium, Fusarium, Candida albicans.

As a result of the tests it was found the disinfection Barez, at the recommended concentrations of 1.0 — 2.0%, has a fun-
gicidal effect against fungi of the genera Aspergillus, Penicillium, Fusarium, Candida albicans.

Key words: micromycetes, disinfectant, essential oils, fungicide.

Haoitiwna 14.11.2017 p.
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PE3SUCTEHTHICTb KPOJIUKIB - IETEPMIHAIIISA,
Ii PEAJIIBALIISI B YMOBAX PI3HOI OCBITJIEHOCTI

BuBueHO BIUIMB iHTEHCHBHOCTI OCBITJICHHS HA KJIITHHHAN Ta TyMOpaJbHHH 3aXUCT 1 BIITBOPHY 3[aTHICTH KPOJIHIb I10-
pix Oinuii BenereHs, kamidopHilichbka, HOBO3eNaHAChKa. BusiBieHo, mo inTeHcuBHICTh ocBiTieHHs: 90-100 K MO3UTHBHO
BILUTHBAE HA MOKa3HUKH KIIITHHHOTO Ta T'yMOPAJIbHOTO 3aXUCTy. 3a BiaTBOpHUMHU skocTsimu (Gararorutiaas — 7,4+0,31, otpu-
MaHO MPHIUIOAY Bifl YKciIa NOKpUTHX — 94,8 %) mepeBepllyBain TBApHHH, SIKi YTPUMYBAIIKCS 338 IHTCHCUBHOCTI OCBITJICHHS
90-100 1x.

Kawu4oBi ciioBa: KpoJIMKH, MiKpOKITIMAT, IHTEHCUBHICTh OCBITJICHHS, PE3UCTCHTHICTbD, 3arallbHUN O1JIOK, ETepMiHAIlis,
HeopraHigHuil pocdop, KanbIii, BIITBOPHA 31aTHICTS.

IMocTanoBka nmpodaemu. KpoJliBHUNITBO — raidy3b TBAPUHHMIITBA, KA Ja€ I[IHHY 1 Pi3HOMAaHITHY
NPOAYKIIIO Ta TPU LBOMY He moTpeOye BENMKUX 3aTpar mpari i 3acobiB [1, 2]. 3a moBimomieHHIM [3-5]
Ta iH. Kponuku OaratommigHi (6-10 kponeHsar). 3a pik Big omHiel caMKu mpH 4-6 OKpOJSX MOXKHA
BupocTuTH 20-30 KpojeHAT Ta micis Bixromaisii orpumaTta 10 100 kr m’sca 1 20-30 mkypok. Momoa-
HSAK XapaKTePU3YETHCS BHCOKOIO CHEPTIEI0 POCTY — CEpeaHBOMO000BHI MPUPICT KMUBOI MacH CKJIaaae
30-40r [6].

KponiBaunteo B YkpaiHi B OCHOBHOMY PO3BHBAETHCS B (DEpMEPCHKHUX TOCIOIAPCTBaX Ta 0COOMC-
THX TIOABIP’ sAX. [ yCHIITHOTO BEACHHS raly3i He0OXiqHO 3a0€3MeUNTH ONTHUMI3AII0 CYKYITHUX a0i-
oTHYHUX (pakTOpiB (TemrepaTypa, BiJHOCHA BOJIOTICTb, TPAaHMYHO AOMYCTHMa KOHLEHTpALisl BMICTY
JIBOOKCH/TY BYTJICI[IO, aMiaKy, CipKOBOJIHIO, CBITJIOBUH pexkiM). 3HAYHHI BIUTHB HAa OPTaHi3M KPOJIHKIB
Ma€ OCBITJICHICTb, aji¢ B IbOMY HAIIPsIMi € JIUITIE OKpeMi MOBimoMIeHHS [15].

AHaJti3 ocTaHHIX JHocaiIKeHb i myOaikamii. Bimomo, 1Mo 1y OCBITICHHS TBAPHHHHUIIBKUAX TIPH-
MIIlIeHh BUKOPUCTOBYIOTh JIBA OCHOBHUX JDKEpeNa — MTY4YHe (SICKTPUYHE) Ta MPUPOIHE (BUIUMA Ya-
CTHHA COHSYHOTO crekTpa). [IpoBenennii aHami3 JaHWX JIiTepaTypH MOKa3ap, IO Ha CHOTOIHI iCHYE
HEBENIMKA KITBKICTh TOCHIKEHB, III0 CTOCYIOTHCS B IIJIOMY KPOJIBHHYOI rainy3i. biasmrcTs mocmiaHu-
KiB aKIICHTYIOTh yBary Ha MUTaHHsIX roxieii [7, 8, 9, 10]. BogHouac € moBijoMIIeHHS Mpo Te, IO iH-
TEHCUBHI TEXHOJIOTI] BUPOIIyBaHHS BIUIMBAIOTh HA MPOIYKTHBHI MOKa3HWKH KponwkiB. 1llogo migBu-
MIEHHS CTINKOCTI KPOJIMKIB IO a0i0THYHUX (PaKTOPiB HABKOJHUIITHHOTO CEPEIOBHINA Ta iX O1aromoiryd-
Y10 MPUCBSIYCHI IMOBIJOMJICHHS, & TAKOK CTOCOBHO SIKOCTI M’sica KpinpuaTuaum [11, 12, 13]. He3nauna
KUTBKICTh POOIT BHCBITJIIOIOTH MUTAHHS MiHEPAJIFHOTO CKIIaay B CHPOBATIl KPOBI KPOJICHST 32 BUKO-
puctanHs (epMEHTHHUX Ipenapartis [7, 14].

Takum 9MHOM, B HaBEICHHUX IMyOIiKAIisIX MPAKTUYHO HE BUCBITIICHI MMUTAHHS BINIUBY MIKpOKITiMa-
Ty 1 OCBITJICHOCTI Ha KIIiHIKO-(i310JIOT1YHMI CTaH OpraHi3My KpOJHKIB Ta iX pe3ucTeHTHICTb. Tomy
BHBYCHHS BIUIMBY Pi3HOI OCBITJICHOCTI Ha KJIIHIKO-(i310J0TiYHUI cTaH, 010XIMiUHI TTOKA3HUKHU Ta pi-
BEHb IPHUPOJTHOT PE3UCTEHTHOCTI OPTaHi3My TBAPHH € aKTyaJIbHUM, OCOOJIMBO B yMOBaX ()epMEepPChHKIX
TOCIIOJIAPCTB Ta MOABIP’ AX.

Mera DoCJIifKeHHS — BUBUNTH BIUIMB IHTEHCHUBHOCTI OCBITJIECHHS Ha OIKOBMII CKJaJ, BMICT Ka-
TIIIEO 1 pocdopy B cupoBaTIli KPOBI Ta CTaH MPUPOTHOI PE3UCTEHTHOCTI OPTaHi3My KPOJIHKIB.

Marepiaa i MmeToauka gocaimkenns. Jlocmin nposommm B 2015-2016 pp. Ha 6- Ta 8-MicTYHUX
Kpinbynxax nopiox O0inuii BeneTeHs, KaniopHiiichka Ta HOBO3EJaHAChKa. Y TPUMYBAIIM TBApUH B Kpi-
JMBYATHUKY, MTOAUIEHOMY Ha TPHU CEKIlil, Kyu IMOAaBalld Yepe3 MPUILUINBHO-BUTSKHY CUCTEMY BEHTHU-
JISIIT TIOBITPS 3 PO3paxyHKy Ha | Kr )KHBOI Mach: B3HUMKY — 1 M'/rOji, BECHSHO-OCIHHiH mepion —
2 M/ron, BIiTKY — 2,5 M’/roz1. B mepio JOC/IKEHH s B CEKIiAX KPiIbuyaTHUKA TEMIIEPATypy MiATpH-
MyBaH B Mexax 14-16 °C, BimHOCHA BosOricTh 7580 %, BMiCcT IBOOKHUCY Byriemio 1-1,2 /M, amia-
Ky — 1015 mr/m’, koHuIEHTpais cipkoBomHio 5—10 Mr/m’

© Kynak B.B., Yopnuii M.B., Cizincbka O.1, Ilerpenko A.M., 2017.
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Jst gocmimkeras 0yi0 chopMOBaHO TPYIH KPITLYINX 3 CEPEIHBOIO JKHBOIO Macoro 2,8-2,9 kr. 3a
OCHOBHUH TOPITr OCBITJIICHOCTI, Ha SIKUH pearye opraHi3M KpoJiuka, OyB nmpuidHsaTuid 50 1K (KOHTPOJIb),
mociigHa 1 rpyma yrpuMmyBasiach 3a iHTeHcuBHOCTI 70-75 K, mocmiguaa 2—100 ik Ta TpuBajiicTio ¢o-
toniepiomy 14 romwn. [lapyBaHHS Kpinbuux OyJI0 MPOBEICHO 3a JOCATHEHHS HUMHU O-MIiCSIIHOTO BIKY
(micns 30-aeHHOT amanTariii 0 BKa3aHOI OCBITICHOCTI).

JUist OLiHKY KJIiHIKO-(i310J0T19HOTO CTaHy KpoB Opaiu 3 ByLIHOT BeHH. B Hili BU3HAUaNu eputTpo-
IIUTH, JTCHKOITUTH B Kamepi 3 ciTkoro ['opsieBa 3a A.A. KyapsBIIeBUM Ta CITIBaBT.; y CHPOBATIII KPOBI —
3aranbHul 010K pedpakToMerpruHo Ha I[PMD-22, 3arabHUN Kajblili — KOMIUIEKCOHOMETPHYHO 3
TpuioHoM b Ta Mypekcuaom, HeopraHiyHui Gochop — KOIOPUMETPHUYHO 3 BaHAAATMOIIOAEHOBUM
peakTUBOM. AKTHBHICTh (DEPMEHTIB BH3Ha4aau Ha aHamizaTopi ¢pipmu «BECMAN» (monmens TR), a
BMICT MiHEpaJIbHUX PEUYOBHUH HA aTOMHO-aJCOPOIIIHHOMY CIIEKTPO(OTOMETPi, BAKOPHUCTOBYIOUH HAOIp
peaktuBiB pipmu «Merck». ['ymopanbHi (akTopu pe3ucTeHTHOCTI BU3HaYau 3rigHo 3 «Metoany-
HUMH PEKOMEHAALIISIMH 3 TECTYBaHHS MIPUPOJHBOT PE3UCTEHTHOCTI TBapuH», 1973. 3a owiHku mpupo-
nmHOI pe3ucTeHTHOCTI BukopucTadi meroau O.B. CmiproBoi, T.A. Ky3sMiHoi, 1966 — a1 BU3HaYEHHS
OaktepianbHOi akTUBHOCTI cupoBaTkd KpoBi (BACK); mi30mMMHOI aKTHBHOCTI CHpPOBATKH KPOBi
(JIACK) — 3a B.T. Hopodeitaykom, 1968. 3a nomomororo peakuii armoTHHaLii BcraHoBneHuid Tutp E.
coli — 3a C.I ITnsamenko, 1979. 3a metomukoro B.C. I'octeBa, 1950 Buxiameny B.®@. Marycesiuem
nociimkeHa (arouuTapHa akTHBHICTH Heirpodinis (PAH) ta darouurapauii inmexe (PI). Axtus-
HicTh acmapraT-aminoTpanchepasu (AcT) Ta amaninamiHoTpaHcdepasu (AnT) BuU3HAYANIM 3a METO-
nom I1.C. ITackinoi, 1979, nyxHoi docharasu — 3a bogancbkum. [Ipo BiATBOPHI SKOCTI KPLIBUUX CY-
JIATH 32 KITBKICTIO OTPUMAHUX KPOJICHST, MOJIOYHICTIO CAMOK Ta POCTOM MOJIOIHSKY.

OcHoBHI pe3yabTaTn gocaiTkeHHs. bioxiMiuHMI CKIa]l KPOBi — IIe¢ KOMIIOHEHT, SIKUH BigoOpa-
Xae nepedir B opraHizmi ¢i3i0g0riYHUX MPOIECiB Ta MOB'SI3aHUN 3 IHTEHCUBHICTIO POCTY 1 HAIIPSMOM
MIPOTYKTUBHOCTI TBapuH (Tadm. 1).

JlociiKeHHAME BUSBIICHO, IO OLTBII BUCOKUM BMICTOM OiJIKa B CHPOBATLI KPOBI XapaKTEepU3yBaIHCh
TBapHHH HOpOoAX OLTNiA BeleTeHb, MEHIIINM — KaTiOPHIHCHKOT SIK B 6- Tak 1 8- Mics4HOMY BiLli. 3a KiJIbKi-
CTIO aJILOYMIHIB [IEPEBHIIYBAIM KPOJIMKH KaaiOpHIHCHKOI IOPOM y Billi 6 MICSIIIB HaJI aHATIOTaMU OLTHI
BenereHb — Ha 7,8 % (P<0,05), HOoBO3emanachkoi — Ha 9,0 % (P<0,05). ¥ Biti 8 MicsIiB pi3HHALS 32 KiTbKi-
CTIO aJbOyMiHIB MK TBapMHAMHM BKa3aHUX Mopix Oyna HemocToBipHA (KonmBaHHA B Mexax 40,2420 —
42,3+1,3 r/m). 3a BMICTOM B CHpOBAaTIIi KPOBi 0- Ta - TJI00Y/IiHIB BKa3aHUX TEHOTHITIB Pi3HHUII HE BUSBIIC-
HO. MIKIIOpOTHUI aHaji3 J03BOJIMB BHUSBUTH TEPEBHUINCHHS KUTHKOCTI o-To0ymiHiB (15,4+0,1 1/m) B
CHPOBATIII KPOBI TMOPO¥ OUTHI BEJICTCHb (B 8-MiCSYHOMY Billl) Ta IMiJBHIICHHS PiBHS 1 B-T00YIIiHIB,
B TIOPIiBHSIHHI 3 6-MicsaHUM BikoM 10 11,5+0,3—13,6+0,4.

Tabmuns 1 — [Moka3Huky 3araapHOro 6ijka Ta ioro ¢pakniii B cHpoBaTHi KPOBi KPOINKIB

ITopona
TToka3Huk Bik, Mic. . . .
Oinmii BesleTeHb KamidopHiiicbka HOBO3EJIaHCbKa

Sarasimii Ginok. i 6 62,5+5.,0 58,4415 60,6424
’ 8 84,5+4 8% 83,442 2% 83,8+5,0%
AGvatinn 6 27,0422 34,8+1,8 25,8+1,6
JIPOYMIHH, T/T 8 41,9+1,9% 40,242.,0 42 3+1,3%
S 6 13,1404 11,304 13,040,1
TJIODYJIHH, T/ 8 15,420,1% 13,440,2 14,8+0,2%
T 6 7,5+0,3 8,70,3 7,440,2
YIHH, 8 12,04£0,2 13,6+0,4* 11,5+0,3
T 6 14,9+0,2 14,4203 14,7+0,4
V-IJIODYIHH, 8 15,240,3% 14,8+0,1 14,7402

Hpumitka: * P<0,05.

Benuke 3Ha4eHHS, K BOXIUBANA KOMIIOHCHT IMYHITETY KPOJIUKIB MaIOTh Y-TJIO0YJIIHA CHPOBATKU
kpoBi. He3naune miaBuieHHs ix Bmicty B 6 micauiB Ha 0,2—0,5 r/m BCTaHOBIIEHO y KPOJHKIB Oinuit
BEJIETCHb, B 8-MicsuHOMY — Ha 0,4 Ta 0,5 r/11 BignOBiIHO.

3a mepio MOCHIPKEHHS KUTBKICTh 3araJIbHOTO OiIKa B CHPOBATII KPOBI KPOJHIb, SIKi YyTPUMYBa-
JIUCS 32 Pi3HOI IHTEHCUBHOCTI OCBITIICHHSI, MigBuImiach Ha 22,5-25,0 %, anpOyMiHIB BiATIOBITHO
Ha 14,9 %, a-r100ymniHiB — Ha 2,3 %, B-r100yniHiB — Ha 4,5 %. Y TBapuH nopif Oinuii BeJeTeHb 1HTEH-
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CHUBHIIIIC 3 BIKOM ITiIBUTITYBAaBCSI BMICT 3arajbHOT0 OUTKA Ta y-TIIOOYIIiHIB, Y KPOJIHUIlh HOBO3EIAHIICh-
Koi — anpOyMiHiB Ta J-r1o0yiHiB.

MinepanpHi peYOBHHH B CHPOBATIII KPOBI O€pyTh y4acTh B ycix Oioximiuamx mporiecax [10], ka-
JIBIIH aKTHUBI3y€ 3aXUCHI (YHKIIT opraHi3mMy, HeopraHiuauii pocop mATpUMYeE LHITICHICTh KiCTKOBOT
TKaHWHU. J[OCITiPKeHHS MMOKa3aJd, 10 y TBAPUH Pi3HUX TCHOTHIIIB, 32 CE30HAMH POKY, BMICT KaJIbI[i0
B OCHOBHOMY OyB cTa0inbHMM. He BCTaHOBIIEHA JOCTOBIPHICTH 3MiH IIOTO MOKA3HUKA 3aJIC)KHO BiJ
iHTeHCHBHOCTI ocBiTIeHHS (70-75 nmk Ta 95-100 1K) v Kponuis KamipopHIHACHKOT MOPOIH, IO Ha HAII
TIOTJISI/T, TTOSICHIOETHCS O1IIBII IHTEHCHBHUM MOJIOKOYTBOPEHHSAM, a OT)KE BUBEACHHAM KaJIbIlII0 3 Opra-
Hi3My, IO CITiBIIAJa€ 3 MOBIOMIICHHSAMH [5, 15].

PiBenp HeopraniuHoro ¢ochopy, B 3MMOBHUI Mepiof, 3HU3KUBCA Ha 7,4 % y KpoJuih OinHii Beie-
TeHb, KanidopHikicbkoi — Ha 18,3 %. B cepenHboMy 1€l MOKa3HUK Y TBapuH OiIHMH BeleTeHb OyB Ha
3,3 % Bumie, HiX y KamipopHIHChKOI Ta HOBO3ENAHACHKOI MOpiA. BCTaHOBIEHA 3aI€KHICTh BMICTY
Heopra"iyHoro ¢ocdopy y TBapuH yCiX T€HOTHIIB Bif BiKy: YAM BOHHM MOJIOJII, TUM OUIBIINI
HOTO BMICT B CHpOBATIIi KpoBi. KolmMBaHHS IThOT0 TTOKa3HUKA CKIAAANI0 Y KPOJIHUIh OUIHIA BEIeTEHb —
10,1-10,9 %, xanigpopniiiceka — 8,3—16,6 %, HoBO3enanAchka — 8,1-10,3 %.

Po3BuTok rinokansuiemii Ta ¢pochatemii y TBapHH BCiX MOPOJHHUX TPYI 3yMOBIIOE 3HIDKEHHS 1H-
TEHCUBHOCTI OKHCIIOBaJIFHHUX IPOIIECIB B OPTaHi3Mi, 10 MPU3BOANTD A0 HAKONNYECHHS HEOKHCIECHIX
MPOAYKTIB B TKAHMHAX Ta SIK HACHIiZOK — anumo3. Yepes medinut kajbiiito Ta ¢ocdopy B opranizmi
HAaKONMYYIOTHCS OPraHiyHI KHCJIOTH, IO TPH3BOIUTH JO 3HIDKEHHS PE3CpPBHOI JIY’)KHOCTI JI0
42,76+0,39 06.%CO,, a y TBapuH, SKi yTPUMYBAIHCS 3a ITOPOTOBOi OCBiTIAEHOCTI 50 JIK — ITiIBUIIEHHS
nyxHoi pocdaTasu 10 3HaUeHHS 5,2+0,15 MMOJIB/T/II.

B nitepaTypi € moBiJOMIIEHHS MPO 3HWKEHHS BiATBOPHOI 3JaTHOCTI KPOJIMIb 3 Pi3HUM PiBHEM
OCBITJICHOCTI, B 3B’SI3Ky 3 IUM HaM{ BUBYEHI BIATBOPHI SKOCTi KPOJIHILIb, SIKi yTPUMYBAJIHCSI 3a OCBIT-
JIEHOCTI pi3HOi IHTEHCUBHOCTI (TabII. 2).

3a BiITBOPHHUMHU SIKOCTSIMU Kpallli IOKa3HUKHU OyJIM Y TBapHH i3 JOCHIAHOI 2 TPYIH, € OCBITIACHHS
cxinagano 100 k. B it rpymi caMok, siKi OKpouinck, Oyno Oinbuie Ha 9,6—18,3 % KposieHST B mOpi-
BHSIHHI 3 JOCIITHOIO — 1 Ta KOHTPOJIBHOIO, a Oararorumianst — Ha 1,6-2,03 % Burie. 3a MaTEPHHCHKAMU
SIKOCTSIMU TIEPEBEPITYBAIIN KPOJIHIIi, SAKi yTpuMyBaiucs 3a ocBiTieHocTi 100 nk: X MOJIOYHICTE CKia-
nama 3,27 xr i1 Oyna OiibIna Hixk B KOHTpOJIbHIH Ha 28,1 % Ta mocmianii 1 — Ha 7,65 % (P<0,05).

Tabmuns 2 — BinTBopHa 38aTHICTH KpOIHIB 32 Pi3HOTO PiBHS OCBiTIeHOCTI

I'pyna
[TokazHuk
KOHTpOJIbHA -1 -2
Kinpkicte romis 10 10 10
[Toxpuro, % 100,0 100,0 100,0
Bararormigns, roi. 5,11+0,25 6,24+0,40%* 7,40+0,31*
OTpHMaHO NPHUILIONY BiJ] YUCIIA TOKPHTHUX, %o 76,5 85,2 94,8

HOpumitka: * P<0,05.

PiBeHb (hi310JI0TIYHOTO CTaHy TBApHWH OI[IHIOBAIH 32 KWBOIO MacOI0 HOBOHAPOIKCHHUX KPOJICHST,
YacTOTOI IyJIbCY Ta AUXaHHA. JOCIHIKEHHSIMH BCTAHOBJCHO, 10 MOP(OJIOTrivHI MOKa3HUKH KPOBI
JI03BOJIAIOTH CYJUTH PO PiBeHb OKUCHO-BiTHOBHMX IIPOIIECIB Ta 3aXMCHUX MEXaHi3MiB. IX KilbKicTb
B KpOBI BiIPI3H€ETHCS CTAOUIBHICTIO, IO BiAMIOBIIA€ CBITIIOBOMY PEXUMY, SIKUH 3a0e3medye CTBOPEH-
HS ONTUMAIBHUX YMOB HEOHATATHHOTO PO3BHUTKY KPOJICHST, MPO IO CBIAYNTEH CITIBBIIHOIICHHS JIIM-
¢douuTis: HerTpodinis (JI:H). B Hammx nocmimkeHHIX BCTaHOBIICHA KITBKICTD TIM(OLUUTIB Y KPOIHLB
i3 koHTpOIs — 51,442 3, HelirpodiniB — no 36,3; i3 qochignoi 1 — 60,1+0,5, veitrpodinis — 29,2+0,21;
13 gocmigHoi — 2 — 63,4+ 1,8 1 28,5+ 0,2 Bignosigao. Biganomenns JI:H cknamano B kortpoii — 1,45,
pociaigHii 1 — 2,05 ta nocmanii 2— 2,35. 3a nauumu [12], cniBBignomenns JI:H Hmwkde 2,05 cBigunth
PO HU3BKY PE3UCTEHTHICTh Ta iMyHOACiIUTHUI CTaH TBApHH.

BucnoBku. YTpuMaHHS TBapuH B yMOBax pi3HOi ocBiTieHocTi: 70-75 nk (mocmimaa — 1), 95—
100 nx (mocmimHa — 2) CHPUSIIO aKTUBI3aIlii 0OMiHY OKHCHO-BITHOBHHUX ITPOIIECIB, a came:

- 301IBIICHHIO B CUPOBATII KPOBi 3araibHOro Oinka Ha 22,5 % ([ — 1) Ta Ha 25 % (I - 2), 3Hu-
JKEHHIO HeopraHiuHoro ¢ochopy — 10 18,3 %;
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- MZABMILEHHIO 3 BikoM TymopaibHux ¢akropiB 3axucty (BACK, JIACK) Ta HaBmaku 3HHKCHHIO
KITiTHHHUX ToKa3HUKiB (PAH, @) npupoanoi pe3sucTeHTHOCTI;

- KpamoMy IposIBY BiITBOPHOI 3aTHOCTI OCOOJUBO y KPUIBUUX, SKI YTPHUMYBAJIUCS 32 OCBITIICHHS
95-100 k.
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Pe3uCTEHTHOCTH KPOJHKOB — JeTePMHHALIUS, €€ Pealu3alusl B YCJIOBHAX PA3HOii 0CBEIIEHHOCTH

Kyuaxk B.B., Yepnsiii H.B., Cuiinnckas E.U., Ilerpenxo A.H.

W3yuyeHo BIMSAHME MHTEHCHBHOCTH OCBEIICHHOCTH Ha KJICTOYHYIO M TYMOPJIbHYIO 3alUTY M BOCIPOU3BOAUTEIBHYIO
CIIOCOOHOCTh KPOJIBYMX MOpoJ Oeiblil BenuKaH, Kanu(opHUHCKas, HOBO3ENAHJCKas. YCTaHOBIEHO, YTO HHTEHCUBHOCTh
ocsemteHus 90-100 JK MOJIOXKUTENBHO BIAMSET HA IIOKa3aTelIH KIETOYHOH W ryMopaibHOM 3amuTsl. [lo BocnpousBoanTens-
HBIM KauecTBaM (MHoromioaue — 7,4+0,31, nonyueHne NpuIiofa OT Yuciia MOKPHITHIX — 94,8 %) NpeBOCXOIUIN KUBOTHBIE,
coJiep Kalrecst Mpu UHTEHCUBHOCTH ocBemenus 100 nk.

KnroueBble ci10Ba: KpOJIMKY, MUKPOKIINMAT, HHTCHCHBHOCTD OCBEIIEHHUS, PE3UCTEHTHOCTD, OO OeNoK, leTepMHUHa-
IHs1, HeopraHumdeckuit pocdop, KaIbIuii, BOCIIPOU3BOIUTEIIBLHAS CHOCOOHOCTS.

Resistance of rabbits — determination in the conditions of different light intensity

Kulak V., Chorny M., Silinska O., Petrenko A.

The results of the investigations on the effect of the light of different intensity on the replacement rabbits of White Giant
breed, Californian and New Zealand breeds have been presented in the article.

The objective of the investigation was to study the influence of light intensity on the protein content, calcium and phos-
phorus concentration in the blood serum and the state of natural resistance of the rabbits.

Materials and methods. The animals were kept in the rabbit house that was divided into three units, fresh air was
provided from the calculation per 1 kg of live weight: in winter — Im*/h, in spring and autumn — 2m?/h, in summer —
2,8 m*/h. Microclimate in the units was kept in the following parameters: air temperature — 14-16 ° C, relative humidi-
ty — 75-82 %, carbon dioxide concentration —1-1,2 1/m3, ammonia — 10-15 mg/m3, hydrogen sulphide — 5-10 mg/m3.
The rabbits with the body weight 2,8-2,9 kg were used in the experiment. The conditional light threshold was 50 lc
(control), in the experimental unit 1 — 70-75 lc, in the experimental unit 2 — 95-100lc. In order to assess the clinical
and physiological state of the animals the amount of erythrocytes and leucocytes in the blood was determined in the
chamber with Goryaev’s grid by A.A. Kudryavtsev et al.; the content of total protein in the serum was determined ge-
fractometrically on IRF — 22, the amount of total calcium was determined complexonometrically with trilon — B and
murexide, the content of inorganic phosphorus was determined colorimetrically with vanadatmolibden reagent. The
activity of enzymes was determined by the analyzer made by the firm “BECMAN”, the content of mineral substances —
by the atomadsorbtional spectra-photometer. To determine humoral parameters of natural resistance (bactericidal ac-
tivity of blood serum — BASK) O.V. Smirnova et al.’s method was used, the lysozymic activity of blood serum —
LASK was determined by V.T. Dorofeychuk et al., the cellular parameters (phagocytic activity of neutrophiles — PhnAN
and phagocytic index —Phl) were determined by S.I. Plyashchenko in the modification by V.F. Matusevich. The repro-
ductive qualities were determined by the number of the young produced, the young rabbit growth and development,
milking qualities of female rabbits.

Results of the research. It has been revealed that the animals kept under different light conditions showed different reac-
tions to the abiotic factor- light. So, it has been found that

- there was the increase in the content of total protein in the rabbits kept under light intensity 70-75 Ic by 22,5 %,
under light intensity 95-100lc — by 25 %; albumin content increased by 14,9 %, alpha-globulin content — by 2,3 % ,
respectively; the rabbits of the White Giant breed surpassed the other breeds in the content of total protein and gamma-
globulin and the rabbits of New Zealand breed surpassed the other experimental breeds in the amount of beta-
globulins and albumins.

- the content of inorganic phosphorus in the female rabbits of the White Giant breed decreased to the level — 7,4 %, Cali-
fornian breed — to 18,3 % (p < 0,05), the younger the animals the higher content of inorganic phosphorus was in the blood of
all experimental genotypes;

- bactericidal activity of blood serum increased in the rabbits of the above genotypes: in the rabbits of White Giant breed
— up to 53,6+0,4 %, in the rabbits of the Californian breed — up to 51,3 %=+0,2 %, in the rabbits of New Zealand breed — up to
52,4+0,3 %;

-the cellular parameters of immune defense, on the contrary, decreased with age but the above values were higher in the
rabbits of the experimental groups as compared to the control one: phagocytic activity of neutrophils was higher in the ani-
mals of the experimental group 1 by 2,2 %, in the rabbits of the experimental group 2 — by 3.2 %;

- the rabbits kept under light intensity 100 Ic had higher reproductive qualities (multiple fetus — 7,4 £0,31, the number of
the offspring from the number of fertilized females — 94,8%), they surpassed the rabbits kept in the other units.

Key words: rabbits, microclimate, light intensity, resistance, total protein, determination, inorganic phosphorus, calci-
um, reproductive ability.

Haoitiwna 10.11.2017 p.
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KYPIEKO A.Il., KOBAJIEHOK IO.K., noxTopa BeT. HayK
YO «Bumebckas opoena «3nak [louema» 2ocyoapcmeennasn axademus
B8eMEPUHAPHOU MEOUYUHBLY

KIMHUYECKHUE ACHHEKTBI IUCBNO030B
P ABOMA3O2HTEPUTE Y TEJIAT

Ha ocHOBaHMH NpOBEAEHHBIX AHAJIOTHH IMPH Pa3JIMYHBIX HO30JOTHYECKUX EJUHHIAX, UMEIOIUX eAUHYI0 Mpodu-
JIBHYIO HAIPaBICHHOCTD, NMPEJCTABISIETCS BO3MOXKHBIM XapaKTepH30BaTh JUCOM03 CTaguiHO, KIacCU(UIMPOBAB €ro Ha
3 ctenenu TsxkecTH. OTMEUEHO, UTO CTENEHb BHIPAXKEHHOCTH M3MEHEHHUI KONNYECTBEHHO-KaYeCTBEHHOTO COCTaBa KH-
HMIEYHOH MHKPOOMOTHI OMpEeNsieT NaTOTeHETUYECKYI0 Pa3sHHUIly B TEUEHUU M NMPOJOJKUTENBHOCTH O0JIe3HEN B OMBIT-
HBIX Tpynnax. ComocTaBiss JUHAMUKY KIMHHYECKOTO COCTOSIHUS )KMBOTHBIX U XapaKTEPUCTUK MUKPOOHOTEI, TOKa3aHa
MOPOYHO-KPYroBasi B3aMMOCBSI3b MEXIY TSKECTbIO 00JE€3HH M AUCOMO30M, OMpEJENIeHbl BO3MOXHBIE KPUTEPHUU €T0
KIMHHYECKOH KIIaCCH(HUKALNN.

KnroueBble cioBa: qucOnos, kiaccu(uKamus, TensTa, aboMa309HTEPHUT, JUCIIEICHSL.

IlocTanoBka nmpo0JieMbl, AaHAJIN3 OCHOBHBIX HcCJIe0BaHNH M nmyOaukanuil. C MOMEHTa OTK-
peiThs JIGBEeHTYKOM NMPUCYTCTBUS B OpraHU3ME YEIIOBEKa M HUBOTHBIX MHKPOOPTaHW3MOB IPOIILIO
MHOTO BpeMeHH. HaydHo Aoka3aHO, 9TO MHUKpOOMOTAa SIBISIETCA HE TOJNBKO CaMBbIM APEBHEHIINM U
MIPHUCTIOCOOJIEHHBIM K JKU3HH OoOWTaTeNeM 3eMIi, HO U HaXOIWUTCS B CIIOKHBIX aCCOIIMATHBHBIX B3aH-
MOJICUCTBUSX ¢ Makpooprann3MoM. Eme Yroneseim A.M. (1964) ormeuaiicst O0bIION BKIIa] CUMOU-
OHTHOTO (MUKPOOHOTO) THITa TTUIICBAPCHISI B JAeTpajaliiio HyTprueHToB numy [1]. boasmmHCTBO aB-
TOPOB €AMHOAYIIHBI B MHEHUU O TOM, YTO B3aUMOJICHCTBHE MEXIy OPTaHU3MOM UYEeJIOBEKa M €0 MUK-
podIIopoit MOKET OBITH TIOJIOXKHUTEIHHBIM M HETaTUBHBIM, XapaKTEPU3YIOIIUMCS arpeccueii ayrodio-
PBI IPOTHUB OpraHu3Ma-xo3suHa [2—4]. B 310poBoM oprannsme cuMOn03 MEXITy MAaKPOOPTaHU3MOM U
JIPYKECTBEHHON C HUM MHKpPOOHWOTON peamm3yeTcss Mo MPUHINITY KoMMeHcanuszMa. [locpemcTBom
3TOTO pealn3yeTcsl NOWHAMHUYECKOE pPaBHOBECHE B JKOCHCTEME MaKpOOPraHW3M-MHUKPOOHOTA-
OKpYy’)KarIas cpenia, onpeneisieMoe B JUTepaType kak 3yomo3 [5]. JlucrapMoHHs B IENOCTHOW H
YCTOMYMBON KHIIIEYHOW DKOCHCTEME TPAKTyeTCs Kak amcOakTepnos [2-6]. B mocmeanue roasl B Me-
JUIIMHCKHUX TPYyJaX M0 MUKPOOMOTHKE MCIIONB3YyeTCsl 0ojiee KOPPEKTHBIM TepMuH nucomos. [log Hum
MMOHUMAETCS TTATOJIOTUYECKHA TIPOIECC, 00YCIOBICHHBIH HAPYNICHHEM KOJIHMYSCTBEHHOTO M KadyecT-
BEHHOT'O COCTaBa KOMIIOHEHTOB MUKPOOHOILICHO3a [6, 7]. AHaNM3Upys UCTOYHUKN HAy4YHOW BeTepuHa-
pHOW JUTEpaTyphl, CIEMyeT OTMETHTh JTOCTaTOYHO Y3KO€ NMOHMMAaHWE HCCIIEIOBATESIMA 3HAUYCHUS
TUCcOM03a U ero MaTOJOTHYECKUX CIICACTBHMA, MPEUMYIIECTBEHHO B MPUYHHHO-CIICICTBEHHON B3anMO-
CBA3U C paccTpoiicTBamu mporieccoB mnuieBapeHus [1, 5, 8]. CornacHo ke JaHHBIM >KypHaja
«Science» («Ton-10 Hayunsix goctmwkenuii 2013») ycTaHOBICHO 3HAYUTEIHLHOE BIMSHHUE KUIICUYHOMN
MUKPOOHOTHI Ha (YHKIIMOHUPOBAHUE BCETO OPraHU3Ma YEJIOBEKa, HE UCKITIOYAS JIeSITETbHOCTH TOJIOB-
HOTO Mo3ra. JIaHHOE OTKPBITHE MOCITYKUJIO OCHOBaHHEM i ()OPMYJTUPOBAHUS KOHIICIIIUN METa0o-
JUYECKOro aucOno3a, B COOTBETCTBHHM C KOTOPOH NpPH IOAABISIONIEM OONBIIMHCTBE 3a00IeBaHHUN
BHYTPEHHHX OPTraHOB OOHApY’KHMBAETCS HAPYIICHHE KUIIEYHOTO MUKpoOuorneHo3a [8]. B oreuecTBen-
HBIX ¥ 3apyOeKHBIX HAYYHBIX MEIHUIMHCKUX XypHAJaX OMYyOJIMKOBAaHO MHOXKECTBO CTaTe O poIU
nucOro3a B maroreHe3e (pyHKIMOHATBHBIX 3a00JCBaHUN KUIIIEYHHKA, CAXapHOTO JAUa0eTa M OXKUpPe-
HUS, TTATOJIOTHU CEPACUYHO-COCYINCTON U IMMYHHOH CHCTEM, TOJIOBHOTO MO3Ta, TIeYeHH U ap. [8—12].
C 1enplo eTaNM3auy 3HaHWH 0 AUCOMO03€e, IPEUMYIIICCTBEHHO B MEIUITMHE, OBUT CHICTaH P/l IObI-
TOK ero knaccudukarnuu. B 0oCHOBY cucTeMaTH3aIuy 3HAHUN JICTIIN PA3TUYHBIC OIICHOYHEIC KPUTESPHH
HapyIICHUsT KUIIEYHOW MHUKPOAKOIOTHH. [10 MHEHUIO OONBITMHCTBA MUKPOOHOIOTOB, Hanbojee ya-
YHOW sABJsETCS Kinaccudukanys, npemioxenHas W.b. Kysaesoit u K.C. Jlamomo (1991), coritacHo KO-
TOpPOW HapyLICHUs 5y0H03a MPEACTAaBICHBI B 3aBUCUMOCTH OT CTENCHH AWUCIEPCHH MHKPOOHOTO COC-
TaBa KUIICYHUKA U PAHKUPOBAHBI OT 1 K 4 ypOBHIO, XapaKTEPHU3YIONIUX TITYOUHY BBISBICHHBIX H3ME-
HeHul [2, 4]. BonbpIIMHCTBO MCcaeaoBaTeNeit eMHOIYIIHEI B IPU3HAHUN TOTO (pakTa, 9TO0 0COOEHHO-
CTH CTPATEeTuH JICUCHUs JIOJeH MpH O0Ne3HIX, COMPOBOXKAAIOMINXCA TUCOM030M, HE3aBUCHMO OT €T0
ATHOMATOreHEe3a, B OOJIBIION MEPEe 3aBUCST OT CTEIICHHU CIBHUTa MOJIBUKHOTO PABHOBECHUS B KHIIICYHOM
HOopMOOMO3e. Ha Ham B3risj, CyliecTBYIOIIME MEIUIIMHCKUE KIaCCU(PHUKAIUU TUCON030B HE MOTYT

© Kypaexo A.II., Kopaxenox [0.K., 2017.
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JKCTPAIIOIMPOBATHCS HA KUBOTHBIX, PABHO KaK M CIYXKUTh 0a30# IS TUTAaHWPOBAHUS CXEM JICUEHUS,
MOCKOJIBKY MEXBUOBBIE KOJHMYECTBEHHO-KauECTBEHHBIC XapaKTEePUCTUKH MUKPOOHOTHI, paBHO Kak U
(hakTopHas € YyBCTBUTEIBHOCTD Pa3IMIHBI.

Komnmmipyst HaydHOe Haciemue B 00CYy)KIaeMoi 00JIacTH, pe3ysIbTaThl COOCTBEHHBIX HapabOTOK, a
TaKKe MHOTOYHMCICHHBIC MHEHHS MIPAKTUKOB O HEOTHO3HAUYHOM TeparneBTHIeckoi sddexTrBHOCTH OHO-
THUYECKHUX TPENapaToB CIEAYyeT OTMETUTD, YTO OTCYTCTBHE BHATHON KIMHUYECKOW BETEPHHAPHOM KIIacCH-
(puKanmy TUCOMO30B He MO3BOJISIET MPAKTUKYIOMIMM BETEPUHAPHBIM CIIECIHAINCTaM pa3pabaThIBaTh HAYyY-
HO-000CHOBaHHBIE CXEMBI OOPBOBI C KEITYIOTHO-KHUIIIETHBIMA OOJIC3HIMH Y KHUBOTHBIX.

B cBeTe BBILIEH3NOKEHHOTO, HEJbI0 HCCIIEAOBaHNS ObLIO KIMHUYECKOE paselicHne JUCON030B Yy
TEJISIT NIPH He3apa3HBIX JKETYAOYHO-KUIIEUHBIX OOJIE3HSX.

Martepuaj u MeTOAbI MccieqoBaHmii. McciaenoBanus MpoOBOAUIN B YCIOBHUSIX HECKOJIBKUX CKO-
TOBOAUYECKUX NpeAnpustuii benapycu, kadeapsl MUKpOOHOIOTHH U BUPYCOJIOTHH, KIIMHUYECKOH Tra-
rHocTukn YO «ButeOckasi rocyapcTBEeHHAs! aKaJeMHsl BETEpUHAPHONW MeIUIMHBI». OOBEKTOM HCC-
JIeOBAaHUS SBJUTACH TeJsATa, OONbHBIE aOOMa303HTEPHUTOM, B Bo3pacTe 1-1,5 mecsma um Temsita 1o
10-1HEBHOTO BO3pacTa ¢ JUArHO30M JHCIIEICIS; MaTepHaioM — (heKainn; IpeIMETOM — KOJINYeCTBeH-
HBIA ¥ KaYECTBEHHBIM COCTaB KMIICYHOH MUKPOOHOTEHI.

Jia peanu3aniy e UCCIeA0BAaHUH B YCIOBHAX XO3IHCTB ObLTH COPMHUPOBAHBI 110 MPUHITHAITY
YCJIOBHBIX aHAJIOTOB 2 OMBITHBIX W 1 KOHTPOJIbHASI TPYIIIBI TEIAT MPH KaKIOM 3a00ieBaHun (n=25).
CxeMa JiedeHus BcexX OONBHBIX TENAT, B CHIIY 3THOMATOICHETHUECKOTO eANHO00pa3us, 3aKII0Yanach B
MIPUMEHEHUU CPEJCTB AMETOTEPAINH, PETHAPATAIMOHHONW, aHTUMHKPOOHONH W JETOKCHKAIIMOHHOMN
Teparuu. TensiTaM NepBoil TPYNIBl B KAYeCTBE aHTUMHKPOOHOTO CPEACTBA, MMEIOIIETO B CBOEM COC-
TaBe NMPEOUOTHK JIAKTYI03Y, MpuMeHsuics «OQraMuKe», )KUBOTHBIM BTopoit — «OdutocTir» 1 «buod-
JIOp», Tpenaparhl Ha3HAYAJIHCh COTJIACHO MHCTPYKUHMH MO0 WX NpUMEHEHHI0. KoHTpojeMm ciyXuiu
3I0POBBIE CBEPCTHUKHU.

st n3yyeHnss CHMOMOHTHOTO MUKPOOHOIIEHO3a KUILIEYHNKA POBOAMIHN OTOOp (ekanuii, B KOTO-
pBIX, coryiacHo [11] onpeaemnsiin KoIMYecTBO JaKTo- U OnduaodakTepuil, 3HTEPOOAKTEPHiA, a3POOHBIX
¥ aHadPOOHBIX OAITWIII, CTPENTO- U CTA(UIIOKOKKOB, TPUOOB. BhIENCHHBIC YUCTHIC KYJIbTYPHl HICH-
TUGUIUPOBAIHU 1O MOP(HOIOTHYECKIM, THHKTOPUAITLHBIM, OMOXHUMHUYECKUM, KYJIBTypaIbHBIM CBONCT-
BaM B COOTBETCTBUU C pekoMeHanusmu [11].

OcHoBHbBIE pe3yJbTaThl UCCHAEAOBAHUN. AHATU3UPYS PE3yIbTAaThl KOMPOIOTHYECKOTO HCC-
JIETOBAHUS TENAT, OOJIBHBIX a0OMAa30dHTEPUTOM M AHCHENCHed, B Hayaje HKCIepHMEeHTa OBLIO
OTMEUEHO 3HAYMMOE CHUKEHHE MPEJCTaBUTENeH NHAUTCHHOH MUKPOQIOpsl B cpeaHeM Ha 31 %, a
TaKK€ POCT YCJIOBHO-TIATOTEHHBIX MHUKpOOpraHu3moB Oosiee yeM Ha 50 % (p<0,05). Hapsny c
3TUM n3 Qexanuii OOTBHBIX TENAT ObLUTH BBIJCICHBI TATOTCHHBIE ITAMMBI, HE OTHOCSIINECS K CH-
MOUOHTHON MHKpPO(IIOpE TOJICTON KUIIKH. Boigensemble cTAQUIOKOKKH MPOSIBISUIA TeMOIUTHYE-
CKHE CBOWMCTBA, yBEIMYCHHUE MOMYJISIUN KHIIECYHBIX HAIOYEK MPOUCXOANIIO MPEUMYIIECTBEHHO 32
CYeT MITAaMMOB C HHU3KOW ()epMEHTATHBHON aKTHBHOCTBHIO. AHAIH3UPYS IMOIYYEHHYIO COBOKYII-
HOCTh IMU(PPOBBIX XaPAKTEPUCTUK AMCOMO3a M BBHIPAKEHHOCTh KIIMHUYECKHUX €T0 MPU3HAKOB, MBI
moJyiaraeM, 4TO B Havajie YKa3aHHBIX OoJie3HeH KUIIEeYHBIH AucOno3 mMeeT 3 (TAKENYyI0) CTENeHb
BBIpaXXEHHOCTH (Tabur. 1).

Uepes cyTKH B rpynmnax TeNsT, OOJBbHBIX a00Ma309HTEPUTOM, OBLITH OTMEUYEHBI MEXTPYIIITOBHIE
pasnuyus B AMHAMHKE IPEICTaBUTEICH KUIIeYHOTo cuMOno3a. Tak B IepBO# TpymIe yxKe Ha 3TOM
aTarne ObUT YCTAHOBJICH WHTCHCHUBHBIN 3HAYUMBIH (p<0,05) pocT Oudumo- u naktodaopsl B cpei-
HeMm Ha 35 %, Bo BTOpOH 10 8,64 1 8,15 lg KOE/r (mpotus 10,12 u 9,32 1g KOE/r B xoHTpOIE),
YTO COCTABHIIO MEXTPYMIIOBYIO pa3HUIy B 19 %. B oTHOIIEHNN yCIOBHBIX MMATOTEHOB M MMaTOTeH-
HBIX IITaMMOB OBLJIO YCTaHOBJIEHO 3akOHOMepHoe 3Haummoe (p<0,05) cHmkeHue B 00eHX rpyIl-
nax, IeTePMUHHPOBAHHOE, MO-BUAUMOMY, Pa3HON UyBCTBUTEIHHOCTHIO MHKPOOPTaHM3MOB K aH-
TUMHUKPOOHBIM mpernapataM. Takum oOpa3oM, HHTEHCHBHAS Hpodudepannss HHANTEHOB B MEPBOM
Ipynme mpu MEXTPYNIIOBOM CPaBHEHUH, AaKe MPU CXOJHON JUHAMHKE HEKOTOPHIX YCIOBHBIX Ma-
TOTCHOB TO3BOJIIET KOHCTATHPOBATh Pa3HYyIO CTENEHb M3MEHEHUH B OMBITHBIX rpynnax. Ciemys
3TOH JIOTHKE, B IIEPBOM IpyIne HaMu Oblia Kiaccuduiupopana 1 (Jiérkas), a Bo BTopoit — 2 (cpe-
JIHSIS) CTEeIEHb qucouo3a (tadm. 1).

K mareiM cyTkam sKcriepuMeHTa y OOJIBIIMHCTBA TEJST U3 IEPBOU TPYyMIIbl, OOJBHBIX a00Ma303H-
TEPUTOM W TUCHENCHEH OTCYTCTBOBAIM KJIMHHYECKHE MPHU3HAKH PACcCTPONCTBa MHIIeBapeHus. Pe-
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3yIAbTAThl MCCIIENOBAHUS (DKM MOJOAHSKA NpH aO0OMa303HTEPUTE IEMOHCTPHUPYIOT 3HAUYMMOE
(p=0,05) uncnennoe npeodnananue 6upuI0- 1 TAKTOOAKTEPHUI y TENIAT MEPBOM IPYMIBI KaK MpHU cpa-
BHECHHMH C KOHTPOJIEM, TaK M CO BTOPOM rpymiioi Ha 1-2 mopsnka jorapudma. Y cTaHOBICHA CTATHCTH-
YeCKH HEe3HAUMMasi MEeKTPYIIIOBasi pa3HHUIA M0 YPOBHIO aHA’POOHBIX OaIMII, a MO KOJIMYECTBY CTpe-
NTOKOKKOB OHA COCTaBWiIa | MOPAJOK IECATUYHOTO Jorapudma, ¢ NpeBaTUpOBAHUEM Y TEJAT BTOPOH
rpynmnsl. Ha ocHOBaHMM aHanmu3a MOMYYEHBIX PE3YJIBTATOB, Y TENST BTOPOHM IPYIIIBI, YUUTHIBAs Kilac-
cu(uKanMoOHHBIE KPUTEPHUU ANCOMO3a, HA MOMEHT HCCIIeIOBaHMs ObLIa KOHCTaTHpPOBaHA 1 CTENeHb

IrucOmo3a, CX0Kas 10 ONMMCAHUIO C TAKOBOU B MepBOi rpyre (Tadr. 1).

Tabmna 1 — Knuanyeckas kjaaccupuKanus KHIIEYHOTo Juc0n03a y TeasT

CreneHb Pesynbratsl Pesynbratsl
nucounosa KOMPOJIOTHYECKOTO UCCIIETOBAHS KJIMHUYECKOT'O UCCIICIOBAHUS
1 Komnuectso (1g KOE/T): Tonmudekanns MOMyKUAKHX KaJOBBIX Macc, C HE3HAYH-
(nérkas) | makto- u Gudunodaopsr HUKE 7,57; TEJbHOM NPUMECHIO CIIN3H, a[IeKBaTHAs peaklus Ha
CTpeNnTo- U cTaQHIOKOKKOB HIke 6,1; BHEIITHUE Pa3pakKUTEIH, He3HAYUTENbHAsT O0Ie3HEH-
aHadPOOHBIX OalMILT HIDKE 8,2; HOCTB IIEYCHU U OPIOIITHON CTEHKH, YMEPEHHOE YCHIIC-
3IIEPUXUI KO (JJAKTO30MO3UTUBHBIX) BbILIE 7,24; | HHE HEPUCTAIBTHKU ChIUYTa U TOHKOW KUILIKH, yMEpEH-
JIPOXIKETIONOOHBIX IrpuOOB HIXKe 5,91; HBIH alIeTUT U JKaXIa, HEKOTOPOE CHUXECHHUE JIaCTH-
OTCYTCTBHE TATOT'CHHBIX IITAMMOB MUKPOOPTaHHU- | HOCTH KOXKH
3MOB.
2 Komuuectso (Ig KOE/r): Hannuue cuHIpOMOB: THapeHOro, 3KCUK03a, HUHTOKCH-
(cpenmsist) | 6udumo- u nakrodopst no 8,64 u 8,15; KaIly ¥ OCTPOro abIoMUHAIBHOr0. MOXKeT oT™MedaThes
cTpenTo- U craguiaokokkos a0 6,01 u 6,13; CJIaJJKOBATO-THUJIOCTHBIH 3amax U3 pOTOBOIl I10JIOCTH,
aHadPOOHBIX Ganmint 1o 8,45; AHEMHYHOCTD CIIM3HUCTBIX 000J109eK, 00JIC3HEHHAS JIe-
SIIEPUXUI KON (JJAKTO30MO3UTUBHBIX) HUKE (hexans ¢ BEIHYKICHHBIMH TI03aMHU M YaCTHIMU TT03bI-
7,56; BaMHU K UCIPaKHEHUIO
SIIEPUXUI KON (JJAKTO30HETaTUBHBIX) BhIIIE 9,45;
JIPOXKETIONOOHBIX TpruboB 110 6,81;
HaJINYUe MMAaTOT€HHbIX IITAMMOB MUKPOOPTaHU3MOB
3 Komuuectso (Ig KOE/r): Muapest, nonudexanus, n3aMeHeHNE HU3UISCKUX
(TspKenast) | Ouduno- u nakrobakrepuii 1o 7,15 u 6,96; CBOMCTB U MPUMECH B KaJle, BAJIOCTb, aCTEHHUS, 00J1e3-
CTpenTo- ¥ cTaguIoOKOKKOB Beilte 7,89 u 8,35; HEHHOCTh I€4YEHH U OPIOLIHOI CTEHKHU, YCUIICHUE MIepH-
SUIEPUXUH KOJM (JJaKTO30HeraTuBHbIX) A0 11,71; CTAJIETUKHU CHIUYTa U TOHKOI KHUILIKH, CHYKEHHE aIle-
JIPOKKETIONOOHBIX TpUOOB 110 7,58; THUTA, )KaX]a, OJUTOYPHS, CYXOCTh CIH3HCTHIX 000JI0-
aHadpoOHbIX Oammnt 1o 10,02; YeK, CHIDKCHUE Typropa KOXH, IIPH3HAKU TSKEIOTO
HAJIMYHUE MATOT€HHBIX IITAMMOB MUKPOOPTaHU3MOB | DKCHKO3a

Ha 7 cyTku y TenaT BTOpO# TpyHIlbl OTCYTCTBOBAIM KIWMHHUYECKUE MPHU3HAKKH OOJie3HEH, 3Ha-
YEHUS UCCIEyeMBIX ToKaszaTenel 0anancupoBanu B 7-10 %-HoM auana3oHe HE3HAYUMOW pa3HU-
LBl C COOTBETCTBYIOIIUMHU KOHTPOJsAMH (p=>0,05), maToreHHble MTaAMMbl MUKPOOPTaHU3MOB BBISB-
neHbl He Obu. ClenyeT OTMETHTh, YTO HaMHU OblIa YCTAHOBIIEHA CXOXas AMHAMHUKA MOKa3aTenei
KUIICYHOW MUKPOOUOTHI M Y TEJAT, OOJNBHBIX quctierncueit. OTIHYns COCTOSIIA B TOM, YTO CTEIICHb
roOMEOCTa3upOBaHUsl IMOKa3aTelell Oblla MEHEe WHTCHCHBHOM, YeM y MOJIOJHSKA C JUArHO30M
ab0Ma30dHTEPHUT.

B ocHOBy TipejicTaBiieHHOM KiacCU(pUKAIMU JIETJIM PEe3YJIbTaThl HAIUX 3KCIIEPUMEHTOB, B XOJI€
KOTOPBIX OBUTH JUarHOCTUPOBAHBI 3 CTereHu AucOno3a. CoriiacHO MEAUIIMHCKOM INTepaType, HHTCH-
cUBHAas mposn(epalisl YCIOBHBIX MMATOreHOB Ha (JOHE CHUXKEHUS KOJOHU3AIMOHHOW PE3UCTEHTHOCTH
TOJICTOM KHIITKH MOXKET MPUBECTH K TPAHCIIOKAIMY YCIOBHO-NIATOTCHHOW MUKPOQIIOPHI U3 KUILIEYHOTO
OMOTOIa BO BHYTPEHHIOIO CPEy OpraHu3Ma, YTO aBTOPaMH HAYYHBIX TPYJOB KIacCH(PHUIIMPYETCS KaKk
4 crenenp aucOuosa [7]. B xoxe Hammx ucciegoBaHUi MOAOOHBIX PE3YIbTATOB MOIYYEHO HE OBLIO.
Bwmecre ¢ TeM, uckimouaTh MOAOOHYIO TEHACHITUIO HENb3s U JAHHBIM BOMPOC TpeOyeT MOTONHUTENb-
HBIX UCCIIEOBAHUM.

BriBoabl. Ha ocHOBaHMU MPOBEICHHBIX AHATOTUNA MPU PA3TUUYHBIX HO30JOTMUYECKHUX €IUHUIIAX,
UMEIOIUX EIMHYI0 MPOQUIBHYIO HANPaBIEHHOCTD, TPEJICTABISIETCS BO3MOXHBIM XapaKTepU30BaTh
TUCOMO3 CTaTUItHO, KIIACCH(UIIUPOBAB €0 Ha 3 cTeneHu TsokecTH. CTeneHb BRIPAKEHHOCTH U3MEHE-
HUH KOJIMYECTBEHHO-KAUYECTBEHHOTO COCTaBa KHUINIEYHOH MUKPOOMOTHI OMpECNsSeT MaTOreHEeTHYeC-
KYIO Pa3HUILY B TCUCHUH U TIPOJIOJDKUTEILHOCTH O0JIC3HEH B OIBITHBIX TPYIIIaX.
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Kuainiuni acnexkT 11c6io3iB 3a a00Ma30eHTEPUTY Y TeJIST

Kypaexo O.I1., Kopaabonok 10.K.

Ha ocHOBI nnpoBenieHNX aHAJIOoTii 32 PI3HUX HO30JIOTIYHUX OAWHHUIb, SIKi MAIOTh €AUHY NMPOQIIbHY CIIPIMOBAHICTh, MOXK-
JIMBO XapakTepu3yBaTH Auc0io3 CTamiliHo, Kiacu(ikyloun Horo Ha 3 CTyneHi BaXKOCTi. [3 BUKIIaJIeHOTO BHIIE, CJTiJ] BiIMITH-
TH, IO CTYIIHb BUPAKEHHS 3MIH KiTBbKICHO-SKICHOTO CKJIAJy KHIIKOBOI MIKpOOIiOTH BH3HAaYa€ MAaTOT€HETHUYHY PI3HHILIO B
niepe0isi 1 TpUBIIOCTI XBOPOO y IoCHimHUX rpynax. [IopiBHIOIOUN TUHAMIKY KJIHIYHOTO CTAaHy TBapHH i XapaKTEPUCTUK MiK-
pobioTu, BUSIBIEHO XMOHO-KPYTOBHi B3a€EMO3B’ 130K MiXK BaXKKICTIO XBOPOOH i 11cOi030M, BU3HAYEHI MOXKJIIMBI KpUTEpii HOro
KIIiHIYHOT Kiacudikarii.

Kurouogi ciioBa: nuc6ios, kinacudikaiisi, Tensita, aDOMa30CHTEPHT, AUCIICTICISL.

Clinical aspects of disbioosis at abomazoenterite in calves

Kurdeko A., Kavalionak Y.

It has been scientifically proved that the microbiota is not only the most ancient and habitable inhabitant of the Earth, but
also is in complex associative interactions with a macroorganism. Most authors are unanimous in the opinion that the interac-
tion between the human body and its microflora can be positive and negative, characterized by the aggression of the autoflora
against the host organism. In a healthy organism, the symbiosis between the macroorganism and the microbiotics friendly
with it is realized on the principle of commensalism. Through this, a dynamic equilibrium is realized in the ecosystem
"macroorganism-microbiota-environment”, defined in the literature as "eubiosis." Disharmony in a holistic and stable intesti-
nal ecosystem is treated as a dysbacteriosis. In recent years, a more correct term "dysbiosis" is used in medical works on mi-
crobiotic.

Analyzing the sources of scientific veterinary literature, we should note a rather narrow understanding by researchers of
the significance of dysbiosis and its pathological consequences, mainly in the cause-and-effect relationship with digestive
disorders. According to the same journal, "Science" has established a significant effect of the intestinal microbiota on the
functioning of the entire human body, not excluding the activity of the brain.

This discovery served as the basis for the formulation of the concept of metabolic dysbiosis, in accordance with which,
with an overwhelming majority of diseases of internal organs, there is a violation of intestinal microbiocenosis.

In order to detail knowledge of dysbiosis, a number of attempts were made to classify it. The basis for the systematiza-
tion of knowledge was laid down by various assessment criteria for the violation of intestinal microecology.

In the opinion of most microbiologists, the most successful is the classification proposed by I.B. Kuvaeva and
K.S. Ladodo (1991), according to which violations of eubiosis are presented depending on the degree of dispersion of the
microbial composition of the intestine and are ranked from 1 to 4 level, characterizing the depth of the revealed changes.

Most researchers are unanimous in recognizing the fact that the features of the strategy of treating people with diseases
associated with dysbiosis, regardless of its etiopathogenesis, largely depend on the degree of shift of mobile equilibrium in
intestinal normobiosis.

In our opinion, the existing medical classifications of dysbiosis can not be extrapolated to animals, nor can it serve as a
basis for scheduling treatment regimens, since the inter-specific quantitative and qualitative characteristics of the microbiota,
as well as its factor sensitivity, are different.

Compiling the scientific heritage in the field under discussion, the results of our own findings, as well as the numerous
opinions of practitioners about the ambiguous therapeutic effectiveness of biotic drugs, it should be noted that the lack of a
distinct clinical veterinary classification of dysbiosis does not allow practicing veterinarians to develop scientifically based
schemes for controlling gastrointestinal diseases in animals.

Analyzing the results of a coprological study of calves with abdominal enteritis and dyspepsia, at the beginning of the
experiment, a significant decrease in the representatives of the indigenous microflora was observed on average by 31%, and
the growth of opportunistic microorganisms by more than 50% (p<0.05). Along with this, from the faeces of diseased calves,
pathogenic strains were isolated, not related to the symbiontic microflora of the large intestine. The isolated staphylococci
showed hemolytic properties, the increase in the coliform population was mainly due to strains with low enzymatic activity.
Analyzing the obtained set of digital characteristics of dysbiosis and the severity of its clinical signs, we believe that at the
beginning of these diseases intestinal dysbiosis has 3 (severe) degree of severity.

A day later, in groups of calves with abdominal enteritis, intergroup differences in the dynamics of representatives of in-
testinal symbiosis were noted. Thus, in the first group, already at this stage, an intensive significant (p<0.05) growth of bifi-
do- and lactoflora was observed on average 35%, in the second to 8.64 and 8.15 1g CFU/g (vs. 10.12 and 9.32 1g CFU/g in the
control), which was an intergroup difference of 19%.

Regarding the conditional pathogens and pathogenic strains, a significant (p<0.05) decrease in both groups was found,
determined, apparently, by the different sensitivity of microorganisms to antimicrobial agents. Thus, the intensive prolifera-
tion of the indigens in the first group in the intergroup comparison, even with similar dynamics of some conditioned patho-
gens, allows us to state a different degree of changes in the experimental groups. Following this logic, in the first group we
classified 1 (light), and in the second group — 2 (medium) degree of dysbiosis.

By the fifth day of the experiment, the majority of calves from the first group, who had abdominal enteritis and dyspep-
sia, had no clinical signs of digestive disorders. The results of the study of feces of young animals with abdomazoenteritis
show a significant (p<0.05) numerical prevalence of bifido- and lactobacilli in calves of the first group, both in comparison
with the control and with the second group by 1-2 orders of the logarithm. A statistically insignificant intergroup difference
in the level of anaerobic bacilli was established, and by the number of streptococci it was 1 order of the decimal logarithm,
with prevalence in the calves of the second group. Based on the analysis of the results obtained, in the calves of the second
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group, taking into account the classification criteria of dysbiosis, at the time of the study, 1 degree of dysbiosis was found,
similar in description to that of the first group.

On day 7, the calves of the second group had no clinical signs of disease, the values of the studied parameters were bal-
anced in the 7-10% range of insignificant difference with the corresponding controls (p=>0,05), pathogenic strains of microor-
ganisms were not revealed. It should be noted that we have established a similar dynamic of intestinal microbiota in calves
with dyspepsia. The difference was that the degree of homeostasis of the indices was less intense than in young animals with
a diagnosis of abomasoenteritis.

The presented classification was based on the results of our experiments, during which 3 degrees of dysbiosis were diag-
nosed. According to the medical literature, intensive proliferation of conditioned pathogens against the background of a de-
crease in colonization resistance of the colon can lead to the translocation of opportunistic microflora from the intestinal bio-
tope into the internal environment of the organism, which is classified as the 4th degree of dysbiosis by the authors of scien-
tific works. In the course of our research, similar results were not obtained. However, exclude such a trend is impossible and
this issue requires additional research.

Thus, on the basis of the analogies performed for different nosological units having a single profile orientation, it is pos-
sible to characterize dysbiosis in the staging of its development, classifying it into 3 degrees of severity. The degree of mani-
festation of changes in the quantitative and qualitative composition of the intestinal microbiota, apparently, determines the
pathogenetic difference in the course and duration of the diseases under discussion in the experimental groups.

Key words: dysbiosis, classification, cattle, abomasoenteritis, dyspepsia.
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JAESKI IIOKA3HUKHA BIVIKOBO-JIIIIIHOI'O OBMIHY TA
®YHKIIOHAJIbHUI CTAH ITEYIHKHA B KYPUAT-EPOMJIEPIB
3A BUKOPUCTAHHS TIPEITAPATY ABETKA JIJIs1 TBAPUH

BcraHoBieHO MO3UTHBHUI BIUIUB BiTaMiHHO-aMiHOKMCIOTHOTO KOMIUIekcy AGeTka st TBapuH y 1031 1 mu/n Boan
OyJ10 Ha OiTKOBHIA OOMIH, PO IO CBIAYUTH BiporigHo Oumbmuit BMicT (+21,8 %; p<0,01; 35,3+1,81 r/m) 3arampHOrO OiJ-
Ka, anpoymiHiB (24,9 %; 33,3+1,65 r/m; p<0,01) y xypuar-OpoitnepiB Hanpukinii excnepumenty (32 noba). [Toxidna 3a-
KOHOMIpHICTh OyJa BiiMiueHa i B MeXax KOXKHOI i3 AOCIIAHUX TPYI MPOTITOM €KCIEPUMEHTY. AKTHBHICTh Hecreuudiu-
Hux Ui nedinku ¢pepmentiB (AcAT, AnAT, I'TT) He 3a3Hana cyTTEBHX 3MiH, [0 YHEMOJMJIUBIIIOE MIPOSIB TOKCHYHOT il
AleTku Ui TBapuH Ha QyHKUIOHAJBHUII cTaH nmedyiHKU. /[BOpa3oBe BUIIOIOBAHHs Ipernapary CIPHUYMHHUIO ONTHMI3allio
00MiHy ce4oBOi KMCJIOTH, Ha IO BKazye 3MeHmeHHs (—32,2 %; p<0,05) ii BmMicTy B cupoBaTIi KpoBi KypuaT-Opoiinepis
nociigaoi rpynu (0,42+0,03 MMomb/), mopiBHAHO 3 Tpynoio koHTpoio (0,62+0,04 mouns/m). OOMIH MimigiB 3acBiT4MB,
IO IX 3arajbHa KOHLEHTpALis 3MiHIOBAJIAcs y NTHLI JOCIIIHOI I'PYNH y KOXXHOMY IEpioJli €KCIEPUMEHTY HACTYHHUM
YMHOM: Ha T0YaTKy BoHa cTaHoBwia — 18,1+0,77 r/n, y 19-meHHux BiaMivamu ii 3meHmenHs ao 14,6+0,94 (-19,3 %;
p<0,05) Ta HampuKiHLi KoCHiAy (Apyre BUMOIOBaHHS, 32-IeHHA NTHUIS) Jeuo 301IbIIyBanacs 3 MOKa3HUKOM IOMEPEIHbBO-
ro nepioay i ckiaagana 15,2+0,74 r/m.

Kawuosi ciioBa: kypuara-Opoitsiepy, BiTaMiHHO-aMiHOKHCIOTHHN KOMIUIEKC, 3aralbHUA OLTOK, aabOyMiHH, c€40Ba KH-
cinorta, AcAT, AnAT, I'TT, 3aranbHi Jiiiigu, X0IecTepo.

IMocTtanoBka npodsemu. [IpioputeTHI HanpsMHU PO3BUTKY raly3i NTaXiBHUITBA B YKpaiHi BU3Ha-
YaI0Th HACTYITHI cdepH ii TSUTBHOCTI: HACHYCHHS PHHKY SKICHOIO 1 CIIPOMO’KHOIO IIIOAO KYTMIiBJIi MPO-
TYKITI€I0, OHOBJICHHS HA 1HHOBAIIMHIN OCHOBI MaTepialbHO-TEXHIYHOTO CTaHy NTAXiBHUYWX IiATIpPH-
€MCTB, PO3BUTOK €KCIIOPTHOTO MOTEHIliany nraxorocnogapcets [1]. Ha M’sco nrui npunanae mMaiixe
45 % Bix ycvoro M’sicHoro Oamancy Ykpainu [2, 3]. 3a po3paxynkoBumu nanumu P.I. Bypska [4],
yrupoaoxk 2016-2018 pp. nporHo3uuii (GOHJ CIIOKHUBAHHSA KypsS40oro M’sca HaCceJIeHHsAM YKpaiHu (3a
HE3MIHHOTO piBHS crOXuBaHHA 23,3 Kr/0c00y Ha piK YIPOIOBXK IBOTO Tepiony) 3 iMoBipHicTIO 0,98
MOJKe 3MEHIIUTHCS, TTopiBHSAHO 3 2015 p., Ha 110 Tuc. T a6o Ha 10,7 % Yepe3 MPOrHO3HE 3HUKEHHS
KUTBKOCTI HaceJeHHs KpaiHu MpOTAToM 1boTo nepiogy Ha 520 Tuc. oci6 abo 1,2 %. IIpoBenenuii noc-
JITHAKOM aHaJli3 BKa3ye, M0 HACKIIBKH IIBUAKO €KOHOMIKA KpaiHW 3MOKe BHITH 3 KPH30BOTO CTaHY,
HACTITFKH IIBHUIKO TaTy3h NTaXiBHUIITBA B IIJIOMY, SKa HA CHOTOJHI € UM HE €IWHOIO B KpaiHi, IO I

© Menbuux A.1O., 2017.
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Ma€ Pe3epBHU ISl CBOTO TIOJATBIIOTO PO3BUTKY, 3MOXKE MMOBEPHYTH BTPAYEHI 32 JBa 3 MOJOBUHOIO PO-
KU TIO3WIIi1 Ha BHYTPIIITHFOMY Ta 30BHIIITHEOMY PHHKAX.

AHami3 ocTtaHHIX aocaimkens i myOuaikamiid. [IpomoBonmbua Oe3neka kpaiHu (OpPMYEThCS HE
TUTBKHU KUTBKICTIO BUPOOJICHOT MPOAYKIIii, a U 11 AKICTIO, SIKa MPSMO BH3HAYAE 370POB’ S TPOMAJISIH, Pi-
BEHb IXHBOT'O JOOPOOYTY 1 TPUBANICTh XUTTA. Jl0Ka30BOIO 0a3010 JJIsl TAKOTO BUCIOBY CIYT'YIOTh 10C-
mimpkeHHss Zhang, J. et al [S], mpUCBsIYEHUX BUBYCHHIO TIMEPILUIACTHYHOTO ¥ TIMOTPOQIYHOTO POCTY
JKAPOBOi TKAHWHW Ta iX CITIBBIJHOMIECHHS JO M S31B HE TIABKH IIiJ] Yac BHPOIIYBAaHHS Kypdar-
Opoiinepis, a it eMOpiIOHAIBHOTO PO3BUTKY ITHIN. JloCHiqHUKH TIi KepiBHUIITBOM Bai S. [6] BcTaHO-
BUJIH, 1[0 HA 4 JIEHb POCTY Kyp4aT M’ SICHOTO HAIPSIMY MPOAYKTUBHOCTI Maca MiAIIKipHOTO XKUPY Bax-
ga (p<0,003), 3a uepeBHUH, TOI K Ha 14 MEeHb BiIMiY€HO 3BOPOTHI BipOTiIHI 3MiHH Y OiK 301IbIIIECHHS
KUTBKOCTI JimimiB migmkipaoro mapy (p<0,003). bymo moBeaeHo, MO amilOIUTH Pi3HOTO PO3MIPY
NPSMO BIUTMBAIOTH Ha 3MiHU €KCIPECii FeHiB KUPHO-TIOBSI3aHUX (PAKTOPIB, 110 BHOCHTH CBOi KOPEKTH-
BU Y pOoOOTY €HAOKPUHHOI CUCTeMH. Y moAanbiuux podortax Bai S. et al [7], BcTaHOBIEHO BIUIMB BH-
KOPUCTaHHS HAIAMIPHHUX J03 JIITIF0 Ha PO3BUTOK JKMPOBOI TKAHWHU KypuaT Ta POJI TIMOTAIaMyCHOTO
Hetiporrienrtuy Y (NPY). [lietndane HaBaHTaXKCHHS JIITIEM 3MEHIINIIO aUIIOTCHE3 Y YEPEBHIN TTOPOK-
HUHI TITHIII, 1[0 TPUBEJIO JI0 MOKPAIEHHS CITiBBITHOIICHHS XUPOBOi Ta M’ 130B01 TkaHuHU. Chen P. [8]
BKasye, mo Cromydeni [lItatn AMEpUKH € CBITOBHM JIiIEPOM Y BUPOOHUIITBI M’ sica TITHITI, & OCHOBHI
KPOKH Jep)KaBH B PO3BUTKY Taily3i CIIPSIMOBaHI Ha 3HIDKEHHS CHHTE3Y XHUPOBOI TKAHWHH, OCKIIBKH
JI03BOJIAIIOTH BUKOPHCTATH OiJibIlle HEOOXiTHUX PEUYOBHH KOPMY Ha PO3BUTOK M'SI3iB.

VY po6Gorti Buzala M. ta Janicki B. [9] 00roBoprooTbcst HaciuiAKu Pi3HUX TEMIIB 3pOCTaHHS Kyp-
qaT-OpOUJIepiB, 110 BUHUKAIOTH 32 TPHBAJIOTO TEHETHYHOTO BigOOpy. MaeThcs Ha yBasi MpUHOM KOp-
My, €(pEKTHUBHICTh BUKOPHCTAHHS MOKUBHUX KOMITOHEHTIB KOMOIKOpPMY Ta PO3BUTOK M'SI3iB 1 JKUPOBOT
TKaHUHH. 3 OCOOJIMBOIO YBaror aBTOp AOBOJUTH Jil0 TOPMOHAIBHUX MEXaHi3MiB KOHTPOJIIO alleTUTY
B Kyp4aT-Opoiepis.

OdikyeThCs, MO Y HAWOMIDKYOMY MailOyTHROMY CIIOKMBAHHS M siCa TITHIN Ta S€Ih 3HAYHO 30171h-
LIUTHCS, IO Y CBOIO YEpPry CTBOPHUTH MOMUT Ha HOBI IHTPENi€HTH AJIi BUTOTOBJICHHS KOPMIB IJIsl ITH-
i. ToMy, MUTaHHA BUHAXOy HOBUX JIKEPEST BUCOKO3ACBOIOBAHOTO OLIKA 3 ONTUMAIHHOIO aMiHOKHC-
JIOTHOIO KOMITO3HUIII€I0 HaJalli HaOyBarOTh HAI3BHYAHO BXKIIMBOTO 3HA4YCHHS. Ha OCHOBI YHCICHHUX
pe3yIbTaTIB eKCIepUMeHTATLHUX Aociimkedb Jozefiak D. [10] mpomonye B SKOCTI 3aMiHU OLTKOBUX
CKJIaJIOBUX KOPMY BHKOPHCTOBYBaTU Komax psny Diptera, Coleoptera ta Orthoptera. Ilpote, 3aKoHO-
naBui Oap'epu €Bporneiicbkoro Coro3y, a TAaKOXK BiTHOCHO BUCOKI BUTPATH HA MIUPOKOMACIITaOHE BH-
POILYBaHHSI 1 3aCTOCYBaHHS XapuOBHX KOMaXx MOKH IO 3aJIMILIAIOTHCS HA PiBHI BIpoBa/LKeHHs. CnuoB M.
3 METOIO MOKpAIlleHHs MPOAYKTHBHUX KOHAWLIHN KypuaT-OpoiepiB Ta onTuUMi3amii pamioHy iX romisii
MIPOTIOHYE BUKOPHUCTOBYBATH (a3oBy mady kopmy [11].

OTxe, HAayKOBI PO3pOOKM OCTAaHHLOTO MECATHIITTS CBiUaTh TPO IEpEeBaKarody KOHKYPEHITIIO
OTPHUMAaHOI SIKOCTI M’sica Haj i1 BUpOOJIEHOIO KiTbKicTIO. ToMy, Ha Hally AyMKY, B yMOBaX iHTeHCU(i-
Karlii raimy3i NTaxiBHUIITBA TaKa 3aKOHOMIPHICTh 3aJICKUTh BiJl TPABIIIBHOTO 1 paIioHaIbHOTO 3aCTO-
cyBaHHs ()apMaKOJIOTIYHUX IIpernapaTiB 0e3mocepeHb0 Ha BUPOOHHIITBI.

3a ocTaHHI pOKH y HayKOBO-IOCIiAHOMY 1HCTUTYTI BHYTPIIIHiX XBOPOO TBapHH BilolepKiBCHKOro
HAY mnpoBeneHo kimiHiKO-010XiMiuHY anpo0Oamniio HU3KM BETEpPUHAPHHUX MpernapariB. Pesymbratn mux
JOCITIKEHD YBIMIIIIN IO CKJIAy eKCIEpTHUX BUCHOBKIB 1 Oyiu Bu3HaHi JH/IKI Berepunapamnx mpe-
MapariB 1 KOPMOBUX J100aBOK K BUCOKOS(EKTHBHI JIIKAPCHKI 3aCO0M 1 J03BOJICHI 10 IIUPOKOIO BIPO-
BaJUKEHHA y IITaxorocnojapcTsax Ykpainu [12-16].

Amnpo0arris npenapary BT®-miroc Ha KypuaTax-Opoitiepax B yMoBax (hepMepPChbKUX rOCIOAAPCTB
JlaJia MOXJIMBICTh PEKOMEHIYBATH HOTO I BUKOPHUCTAHHS HAa MPOMHUCIOBHX IMiJIPUEMCTBAX. 3a Ja-
HUMH JOCTITHUKIB [17], mpemapar y peKOMEHIOBaHUX PEeKUMax 1 J03aX CTUMYJIOE METaOONivHI Ta
pereHepaTrBHiI MPOLIECH B OPraHi3Mi KypuaT, MO3UTUBHO BIUIMBAE HA OLIKOBHMA, BYTJIEBOIHHM 1 JKUPO-
BHIA OOMIHU PEUOBHH, IO CIIPUSE OUTBIIT IHTEHCUBHOMY POCTY 1 PO3BUTKY MOJIOIHSKY TITHII.

Hocnimxenns O.B. ITaBnivuenko 3i cmiBaBT. [18] BKka3yroTh Ha JOCUTH O3UTUBHUH e€EKT KOMILIC-
KCHOTO BHKOPHCTaHHS MapaaMiHOOCH30MHOI Ta SHTApHOI KHUCJIOT 3 METOI0 MOIEpPEIKEHHSI CTpecy i
30UTBIIIEHHST BMICTY 3araJIbHOTO OiKa Ta y-TJIoOymiHiB Ha 6,6 1 2,6 % BimmosigHo. [1Inpoko BIpoBa-
JUKYIOTBCSI HATYPaJIbHI CTUMYJISITOPH POCTY ITHIN: (ITOTCHHI MpenapaTH, IPOIyKTH Ha OCHOBI opra-
HIYHUX KHCJIOT; MiKpoOianbHi 3aco0u [19-23]. [loknageHo moYaToK BUBUYCHHIO BIUTMBY MPOOIOTHYHHUX
3aco0iB HE TUIBKU Ha T€MATOJIOTIUHI TMTOKA3HUKU OpraHi3My TBapHH, a i CTUMYJIAIIIO IMYHHOT Bi/IITOBI-
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ni (Hikomaenko B.M. (2008), Xuma M.I (2013) [24, 25]. EdekT moeaHaHOro 3aCTOCYBaHHS MPOOIOTUYHO-
ro npenapaty Kpem6i6 Ta antn6iotika EHpoduiokcanyn Ha 30epekeHiCTh TOT0IMiB’ A, MPUPICT KHUBOI Mach
Ta SIKICTh M'sica KypuaT-OpoiiepiB 0yio moeneHo B poooTi bidena I.A. Ta Uurpina A.M. [26].

Hayxkosi nociimkenns B.1. Kymripa [27] npucBsdeHi BUBUCHHIO PE3UCTEHTHOCTI OpraHi3My, 30e-
PEKEHOCTI MOroJIiB’ s1, MiABUIICHHIO e)eKTUBHOCTI BaKI[MHALI] BiJ BIpyCHHX 3aXBOPIOBaHb 32 BUKOPH-
cranHs npenapary biosip-I1y 1o3i 12,5 mr/kr M. T. 3 3 mo 9 o0y Ta 3 22 no 31 100y.

Pesymeraramu po6otu JI.B. IlleBueHKO BCTaHOBIEHO, IO TpemapaTh BiraToH i Bitagerc 3 BMicToM
OYTHIITIPOKCUTOMYONTy 1 6€3 HhOTrO, 3aJeXKHO Bif JO3H, IO BIAMOBIimaE MoTpedi Kypdar-OpoitnepiB y
[-KapoTHHI B MepepaxyHKy Ha €KBIBAJICHT PETHHOIY, 3a0€3Meuyl0Th HOpMaIbHUH (DYHKIIOHATBHUNA CTaH
IMyHOKOMIICTEHTHHUX OPTaHiB, a B IMABHUITICHAX 033X MPUTHIYYIOTH iIMyHOTIOE3 [28].

Hocuth mikaBuMu € pociimkeHHsS E.A. Muxainenko, O.0. JIpommmHOi Ta JIL.M. CremdueHko
(2017) [29] mwono BUBYEHHS BIUIMBY KOPMOBOi 100aBku ['yMistix Ha opraHizM Kyp4aT-OpoiinepiB Kpo-
cy Cobb-500. [Toka3zaHo, 1110 BUIIOIOBAHHS NTHL MIpenapaTy COpUsUIO iHTeHCH]iKamii mporeciB BUKO-
pUCTaHHS aMIHOKHCIIOT i1 Ol0CHHTE3y MPOTEIHY Ta aJanTallifHuX MPOIIECiB, IO IMATBEPHKEHO Oa-
HUMH TIPO MiJABHIIEHHS aKTUBHOCTI Tama-rIyTaMilTpaHCIENTHIA3d y MIiTOXOHApialbHIN ¢pakuii
M’s131B y 2 pasy, sika caMe Oepe y4yacTh Y TPaHCIOPTi aMiHOKHCIIOT Ta IIIyTaTiOHy Y MIiTOXOHAPIi, 110
PO3TIISIAETHCS K 3aXUCHUN MEXaHI3M.

Takum 9HOM, BUKOPHCTaHHS (DapMaKOIOTIYHUX MPETapaTiB Pi3HOTO CIIEKTPY Mii JOCHTH IIHPOKO 3a-
MPOBA/DKEHO Y HayKOBO-TIPAKTHYHY CKJI4J0BY Tajy3l NTaxiBHULTBA. AKTyaJbHOCTI HaOyBalOTh JOCIIi-
JOKEHHS 3 BUBYCHHS O10JIOTIYHOI MOBHOIIIHHOCTI M’sica, sKa TPSMO 3aJISKHUTh BiJl CTAaHY METa0OJIYHUX
MIPOLIECIB OpraHi3My Kypdar-OpoiiiepiB. ToMy, BBAKAEMO aKTyaJbHUM BHBYECHHS BCEOIYHHX 1 TITMOOKHX
MEXaHi3MiB peryJssiuii 6i0XiMiYHHUX MPOLECiB OpraHizMy MTHUIII 38 BUKOPHCTAHHS JIKAPCHKUX 3aC00iB pi3-
HOT'O CIIPSIMYBaHHS, HacamIiepe]l, Ki MaroTh FeNaToNPOTEKTOPHI i aHTHCTPECOB] BIIACTUBOCTI.

MeTta gociaixkeHb. BUBINTH BIUIMB BiTaMiHHO-aMiHOKHCIIOTHOTO TIperiapaty AGeTka Jisl TBapuH
(po3umH Ui TepopaiibHOTO 3acTocyBaHHs, BupoOHuNTBa [IpAT «Texnomor», M. YMaHb) Ha JesKi
MOKa3HUKH OUIKOBOTO 1 JIiMiHOTO 0OMiHIB 1 pyHKIIOHAIBHUI CTaH MEYiHKH B KypuaT-Opoiiepis.

Marepiaj Ta MeTOIH I0CTiIKeHb. EXCIIEpIMEeHTAIBHI TOCTIKEeHHS mpoBoauian y 2017 porri Ha
moroiB’1 rutli kpocy Cobb-500, siki yTpuMyBaivcs B yMOBaX HaBUaILHO-BHPOOHHYOTO IIEHTPY bi-
JIOLEPKiBCHKOTO HA[IOHAILHOT'O arpapHoro yHiBEpCHTETY.

Marepianom mis gociimxeHas Oy 2800 kypuaT-OpoiisiepiB, IOMIICHUX HA JBI TPYIH: KOHTPO-
TBHY Ta gociiaay, mo 1400 romniB y koxkHid. KimiHiko-010XiMiTHI ZOCTIKEHHS poBoawin Ha 20 Kyp-
YyaTax KOXKHOI i3 TPyII.

[IpenapaTt mounHany BHUIOIOBATH 3 12-1000BOTO BiKy yNpOAOBXK 7 IHIB, 3 HACTYIIHOI CEMHUJICH-
HOIO MEPEePBOI0, MICIIS YOTO MTHUISl 3HOBY OTPUMYBAJIa MperapaT MPOTAroM THXHS B 1031 1 M1/ Bomu
(tabm. 1). B 1 M npemapaty AGeTka uisi TBApHH MICTSITHCS Jif04i pEYOBHHHM: BiTaMiHH A (PETHHOIY
arierar) — 5000 MO; D3 (xonekanbruudepon) — 1000 MO; E (toxodepony anerar) — 10 mr; B; (Tiami-
Hy rigpoxjopun) — 2 mr; B; (manTorenar kampmiro) — 10 mr; Bs (manToreHOBa KHCIIOTa) — 5 MT;
Bg (mipumokcuny rimpoxiopua) — 3 wr; By, (mianokob6amamin) — 30 mkr; Bitamin Kz — 1,0; DL-
MeTioHiH — 10 mr; L-mi3uH — 2,5 Mr; ApriHiH — 3 Mmr.

Tabmuns 1 — Cxema BUPOOHMYO0-eKCIIEPUMEHTAJbHUX A0CTiIKeHb 3 BUBUYEHHS eeKTUBHOCTI BiTaMiHHO-
aMiHOKMCJIOTHOT O npenapaTty AfeTka 1 TBapUH

. Bik xypuar, ni6
Fpyna mrini 12-19 | 2734
Konrtponsha OCHOBHHUIA palioH
Hocninna OcHoBHHUI1 paiioH + 1 mu/n Bonu AbeTka Ui TBApUH

KpoB nmis mocnipkeHHsT BilOUpain METOJ0OM 3aKUTTEBOI MyHKIT migkpmiooi Benu [30]. JlaGo-
pPaTOPHI TOCIIKEHHS TTPOBOAMIM Ha 0a3i kadempu Tepalii Ta KIHIYHOI JIarHOCTUKH 1 JJabopaTtopii
niarHOCTHKH XBOpoO TBapuH @BM binonepkiscskoro HAY. KpoB mocimimkyBany niepe BBEICHHM,
mic/s Kypcy MEpLIoro Ta APYroro MepiofiB 3acTOCyBaHHS MpemnapaTy. Y cHpOBaTHi KpOBI BH3HA-
Yaay BMICT 3arajbHOTO Oilka — OlypeToBOIO peakii€io, adbOyMiHiB — 3 OpPOMKpE30JIOBUM 3EJICHUM
(TY V 24.4-24607793-019-2003, peectp. cBimorrBo Ne2217/2003), B IKOCTI MOKa3HUKIB (hyHKIIIOHA-
JBHOTO CTaHy MeYiHKH nociikyBann akTuBHICTE ACAT, AnAT T1a I'TT y cupoBatii KpoBi — KiHETH-
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yaM MetonioM (TY Y 24.4-24607793-017-2003, peectp. cBigoutBo Ne2216/2003), BMiCT 3araabHUX
JIOigiB 3a peakiiero 3 cynbpodhocPoBaHITIHOBUM PEAKTHBOM, XOJIECTEPOYy — B peakiii 3 4-aMiHO-
(heHazoHOM, ceuoBOI KUCIOTH — hepMeHTaTUBHIM MeToaoM (TY YV 24.4-24607793-020-2003, peectp.
cBigonTBo Ne2219/2003). Yci nepepaxoBaHi METOAWKM BHKOHYBanucs 3 peaktuBamu HBO «®imiciT-
JIIaTHOCTHKA» 3 BUKOPHUCTAHHSM HaIliBABTOMAaTHYHOTO OioXiMigHOTO aHaiizaropa Stat Fax 1904+ (ce-
pitiauit Homep 1904-5040) [31]. Pe3ynbrat JOCHIKEHD CTATUCTHYHO OOPaxOBYBAId 3 BUKOPUCTAH-
HsaMm nporpamu Excel 2016.

Kypuaram ycix rpyn 3rogoByBaiu KOMOIKOPM, NepeadadeHui TEXHOJIOTTYHOIO KapToIO ISl BUKO-
pHUCTaHHS KPOCY ITHIT, SIKUH BKJIFOYAB CTAPTEPHUM, POCTOBUI Ta BiATOAIBEILHUHN TIEPiOIH.

OcHoBHi pe3ybTaTH A0CTi:KeHHs1. Ha movyaTKy BUKOHaHHSA poOOTH (TepLie B3SITTA KPOBi) BMICT 3a-
rajJbHOro OIKa y CHpOBATILI KpOBi Kypuar-OpoiinepiB 11-1060BOro Biky KOHTPOJIBHOT IPYIH KOJIMBABCS B
Mekax Bix 20,6 1o 28,4 /1 i B cepenupoMy cTaHoBuB 24,5+1,10 r/n. Y BCIX IOCTIKEHUX KypdaT miar-
HOCTYBAJIN TIMOTPOTEIHEMII0, OCKUIBKH KUTBKICTh OlJIKa Y HUX HE TepeBuInyBana 28,4 r/m (Hopma —
41,0-46,2 t/n). Y nochimHOi Tpynu KOHLEHTpamis 3aralbHOro OilKa y CcepeagHbOMY CTAaHOBWIIA
25,6£1,71 r/n (18,4-33,5 1/11), 1 pi3HUIA 3 KOHTPOILHOIO TPYyTIO0 Oyira HeBiporigHoio (p<0,5).

3a apyroro BigOopy kpoBi (19-meHHI KypuaTa-OpoWaepH) BMICT 3arajbHOro Oilika (akTHYHO
He 3MiHuBCs (24,4+1,30 1/)1), TOAI K y NTHUII KOHTPOJBHOI TPynu 3a TpeTiM B3ATTAM (33-1eHHi
KypdaTa) OyJia BiMiueHa TEHJICHIIIS 10 Horo 3poctanHs Ha 11,4 % (27,6+1,06 1/11), nHOpiBHIOKOYH
3 TepmuM BimbopoM pizHums ckiana (p<0,5). B cBoro 4epry moka3HHKHU 3arajbHOTO OiJIKa y TITHIT
JIOCITITHOT TPYINU 3a APYTUM BiOOPOM KpPOBiI HE3HAYHO 301NBIIMINCH TOPIBHAHO 3 MOKa3HUKAMU
JocligHoi rpynu mepioro Bizbopy (26,2+1,48 r/m; p<0,5). KpiMm mporo Biamiyanocs BUpaKeHE
3poctanus (+27,4 %) piBHA 3arajpbHOrO OiJIKa B CHPOBATI KPOBI NTHI JAOCIIIHOI TPYIH ITiCIIS
TpeTboro Bimbopy (35,3+1,81 r/x; p<0,01), mOpiBHAHO 3 MOYATKOBUMHU IMOKa3HHKaMu. KpiM TorO,
1 pi3HHLS Takox Oyna BiporiaHoio (p<0,01) He nuIIe MiXX MOKa3HUKAMHU MEPILOTO 1 IPYroro Bif-
0opy KpoOBI, a i MOPIBHSIHO 3 BMICTOM 3arajbHOrO OlJKa y Kyp4aT KOHTPOJIBHOI I'PYIH 3a TPETIM
y3aTTIM KpoBi (p<0,01).

Ha mouatky nocnigy y OTHLI KOHTPOJIBHOI i ZOCHiAHOI Ipy BMICT aibOyMiHiB BipOrigHO HE Biapi-
3HSIBCS 1 CTAHOBUB, BifnoBimHO, 22,2+1,68 % Tta 23,0+2,31 % Bix 3aranpHOTO Oinka (p<0,5), mo €
y 2 pa3u HIXK4YE 32 HOpMY (44,0-56 %).

OTrxe, 3a pe3yabTaTaMy 0i0XIMIYHOTO JOCIIPKEHHS KPOBI HAMU BCTAHOBJICHO, III0 y KypdYar J0C-
JAHOT TpynH, SIKUM BUIIOIOBAJIN NpenapaT AGeTKa U TBapuH, BIpOTiAHO 3pic BMICT 3arajibHOro Oin-
ka (p<0,01; puc. 1), MOPIBHSAHO 3 MTHUIICI0 KOHTPOILHOI TPYIH 332 paxXyHOK KOHIIEHTpaIii Ghpaxitii amb-
OyMiHiB.
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Puc. 1. /Innamika BMicTy 3arajibHOro 6ijika y cHpoBaTii KpoBi
Kyp4yaT-0poiisiepis, r/m1.

Jemro By pe3ynbraT OyiM OTPUMaHHI Micis Apyroro Bigdopy — B KOHTpoubHiH 24,2+0,74 %, a
B JIOCIIiIHIH BiaMivanock 30iibmieHHs ¢pakilii anp0yminiB Ha 13,8 % (28,1+1,05), mopiBHIHO 3 KOHT-
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pornem (p<0,05). IlopiBHIOIWOYH pe3yIabTATH APYTOTo BiZOOPY 3 mepiuM B KOHTpObHIK (p<0,5) Ta mo-
caiganx rpynax (p<0,1), He BimMidanaocs BipOTiTHOIT Pi3HUIL.

[Ticas TpeTrboro BimOOpPY KpoOBi y KypyaT KOHTPOJBHOI TPYNU KiNBKICTh aidbOyMiHIB ckiana
25,0+1,06 % 1 pizHuus 3 momnepenHiMu AaHUMHU Oyna HeBiporigHoio (p<0,5). BomHouac, y KypuaT
JIOCIIIIHOT TPyNH CepeiHiii ymicT aabOyMiHiB cTaHoBHB 33,3+1,65 %, OyB BiporigHo OiNbHINM
(p<0,01; puc. 4) He nUIITe MOPIBHIHO 3 TOKA3HUKAMH y ITHIlI KOHTPOJIBHOI TPYIIH, a i BiTHOCHO Ja-
HUX, oTpuMaHuXx 3a nepuum (+30,9 %; p<0,01) ta gpyrum (+15,6 %; p<0,05) BimObopamMu KpoBi J10-
CIiIHUX TPyl (puc. 2).
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Puc. 2. Bmict aab0yMiHiB y cupoBaTLi KpoBi
KypuaT-0poiiepis, (%).

Takum unHOM, 3acTOCyBaHHS Npenapary AOeTKa I TBapUH CHPHUSIIO MOKPAIIEHHIO albOyMiHCH-
HTe3yBaJbHOT (PYHKIIIT MEYIHKH, 1[0, Y CBOIO YEPI'y BIUIMHYJIO HA 301IbIICHHS alb0yMiHIB Y CUPOBATIII
KpOBi Kyp4aT-0poiinepis.

Jns omiHKY e(heKTHBHOCTI BUKOPHCTAHHS Mpenapary 3 METOI0 KOHTPOJIIO 32 HOro BIUIMBOM Ha Ie-
YiHKY B CUCTEeMI IMPOQIIaKTHUHUX 3aX0/iB 3a renaToaucTpodii y Kyp4yar-Opoiiiepis, BU3HAYAIH aKTH-
BHICTh HecrenupiuHux pepmeHTiB (€H3UMIB) y CHpOBaTLi KpoBi, aciaparinoBoi (AcAT), amaniHOBOI
(AnAT) aminoTpaHcdepa3 Ta ramma-raytaminTpancnentuaasu (I'TT).

Ha mouarky gocimimkeHas akTuBHICT ACAT y KypdaT KOHTPOJBHOI 1 OCIITHOI TPy HE BiApi3-
Hstacs 1 cTaHOBMIIA B cepenaboMy 135,83+6,45 ta 136,7+4,30 On/n, BigmosigHo (p<0,2), 1 ii moka-
3HUKH Oynu BUIIUMU 3a ¢izionoriudi (60-80 On/m). [licns apyroro BizOopy Oyio BinMmideHe 3HH-
s)keHHs akTUBHOCTI ACAT y mTumi kKoHTponbsHOI rpymu g0 123,2+5,83 On/n, y mocmigHiit rpymi —
110,045,32 On/n (p<0,5). B TpetboMy Bimbopi — B KoHTpOdbHIN 133,1+4,67 On/n Ta mocmigHiit rpy-
mi 127,7£3,60 On/n (p<0,5). IopiBHiotoun noka3HuKH akTUBHOCTI ACAT pi3HHX BizOopiB Ta rpyn
BiporigHoi pi3HHLI He BimMmidanoch (p<0,5). AkTuBHicTh iHmOro eHsumy — AJTAT mana momibny
TeHaeHIiro. Ha mouaTky mocmigy BOHA BIpOTiIHO HE BiAPI3HIACS MK MOKa3HHMKAMH KOHTPOJIBHOI
(6,3+£0,77 On/m) ta gocmignoi (6,38+0,68 On/n; p<0,2) Tpym, BiAMOBIAHO, TO 3a APYTUM B3ATTIM
KpOBi Y Kyp4aT-OpoiifiepiB KOHTPOJBbHOI rpynu akTuBHiCTh ANAT Oyna 3HW)KEHA 10 MOKa3HUKIB
Hopmu 4,57+0,21 On/n (mopma 4,5-6,2 On/n), Ta 5,66+£0,45 On/n mocmimHOI TPYIH, X09a BOHH HE
MaJId BipOT1THOI Pi3HHUIISI MK CO0O0I0 Ta MOPIBHAHO 3 MoYaTKOBUMHU manuMu (p<0,5). Ilicas Tpetbo-
ro BiOOpY 3HOBY BiaMiyaM TCHICHIIO 10 301IbIICHHS MOKa3HUKA akTUBHOCTI ATAT B KOHTPOITb-
Hil rpymi 6,19+0,34 ta 5,29+0,24 On/a (puc. 6) B mOCHiAHIN TPy, IpoTe pi3HUIA Oyina HEBiporif-
Hoto (p<0,5).

OTxe, mpoaHali3yBaBIIN aKTHBHICTh Hecrenudiuaux At neuyinku ¢epmentiB AcAT ta AnAT,
MO>KHa 3pOOMTH BUCHOBOK, IIO AOCHiAHWI mpemnapaT AGeTKa [Uisd TBapuH HE CIPABIIIE€ HETATUBHOTO
BIUIMBY Ha MEYIHKY Y Kyp4aT-OpoijiepiB, a HaBIMaKH IMOKpaIIye i CTaH.

'amma-riyraminrpancnentugasa (I'TT) — ¢pepmenT, o Mae HaliBUILY aKTHBHICTh B KIITHHAX Tie-
YiHKHM Ta HUPOK. 3pOCTaHHs aKTUBHOCTI (PEPMEHTY y CHPOBATLi KPOBi CBIAYUTH MPO MATOJIOTIUHI IpO-
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LeCH B remaToOiiapHiid cucTeMi, i e TeCT € HaliiHUM Ta paHHIM MOKAa3HUKOM IHTparenaTHYHOTO
crasy JkoBdi (xonectasy) [7].

[IpoBeneHi qociiHKeHHs MOKa3aly, IO MIics MepLIoro BiA0Opy y NTULI KOHTPOJIBHOI IPyNH aK-
tuBHicTh hepmenty ['TT cranosuna 5,8+0,80 Ox/n, a B mocmiaHii rpymi Oyino He3HAYHE ITiABUIICHHS
akTuBHOCTI 10 6,0+0,39 On/n. Jpyruii BinOip KpoBi OyB OLIBII MOKA30BUM, OCKUIBKH BiIMIiYalld TEH-
JeHttito g0 3umkeHHs akTuBHOCTI [TT mo 3,96 Ox/m, mo O6yno Ha 21,9 % MmeHIe, TOPiBHIHO 3 KOHT-
ponem 5,2+0,20 Oxn/n (p<0,5). 3a TpeTiM BiZOOPOM y NTHLI IPylH KOHTPOJIO akTuBHICTH ANAT cra-
HoBmia — 6,1+0,43 Opn/xn Ta BigMivanu 3MEHLICHHS aKTHBHOCTI (hepmeHTy Ha 14,7 % B gocmigHii rpy-
i — 5,2+0,28 On/n (p<0,2).

PiBeHp ceuoBOi KHCIOTH TiCHs MEPIIOrO BiAOOpY B KypyaT KOHTPOJILHOI TPYNHU CKJIAAB Y cepell-
HpoMy 0,56+0,02 mmone/n (Hopma 0,34-0,54 mmonb/n), a B mocmigHiit rpymi — 0,51+0,03 mmonbs/n
(p<0,5). 3a mpyroro BiZOOPY KpoBi B KypuaT KOHTPOIBHOI IpymH ii BMICT ckianas — 0,56+0,02 Mmmoms/i,
a 'y mociinnii — 0,44+0,04 mmois/n, pisHuUIE Oyna BiporigHa (p<0,05).

Haiikpami pesyneratn Oynu oTpUMaHi MIiC/s TPETHOTO 3aCTOCYBAaHHS Ipemnapatry B KypuaT-
OpoiinepiB JOCHiHOI TpymH. BMicT ceqoBoi KuciaoTu O0yB moBOI BUCOKUM — 0,62+0,04 MMOIIB/I1, TIpO-
Te, TICIS 3aCTOCYBaHHS Tpemapary BigMidaldw 3HIDKCHHS PiBHS CEYOBOi KHCIOTH B KpOBI 10
0,42+0,03 mmomnb/n (Ha 32,2 %:; p<0,05), 1110 Maso BiporifgHy pi3HHIO (pHC. 3).

0,62

R R
nepuit Bigbip Apyrui Biabip TperTil Biabip

E KOHTpONb pocnig,

Puc. 3. PiBeHb ce40BOI KHCJIOTH Y CHPOBATLi KPOBi KypyaT-
OpoiiaepiB, MMOIB/T.

BruB npenapary AGeTka Ui TBapuH Ha OOMiH JiMigiB B OpraHi3Mi NTHLI OL[IHIOBAJIH 32 MOKa3-
HUKaMH 3arajbHUX JiMiJgiB Ta XOJIECTEPOIY.

BwmicT 3arajapHMX JTIMiAIB Yy CHPOBATIl KPOBI MTHUIIl KOHTPOJBHOI TPYIH IICHS MEPIIOro Bigdoopy
ckmagas 17,5+1,45 r/n (Hopma 3,6-21 r/m), a B mocmigniit — 18,1+0,77 r/n (p<0,5). B xoHTpONBHII
rpymi Micis APYroro Bigdopy cepeaHiil BMICT 3araibHUX JimigiB cranoBuB 16,0+0,94 r/n, y gocmignini
— 14,6+0,94 r/nn (p<0,5). ITicns TpeThOro BiOOPY KPOBi B KOHTPOJIBHIH rpymi — 15,7+0,61 r/n Ta Tpo-
XU HWKYI TIOKa3HUKHU OyJIM OTPHUMaHi B JOCHigHI# rpym — 15,2+0,74 /1 1 BOHH BIpOTiAHO HE Biapi3-
HsUTHCS MiXk co00t0 (p<0,5).

OpvH 13 Ba)XJIMBUX NOKAa3HUKIB JIMITHOTO OOMiHY € XO0JecTepo. 3a MepIIoro Bidopy KpoBi HOro
piBeHb y KOHTPOJBHIN rpymi ckiagas 2,82+0,17 mmons/n (2,1-3,4 MMOIIB/T), y TITUIT TOCHTITHOI TPY-
i — 3,20£0,22 MMOJIB/IT 1 3HAUEHHS 3HAXOAWINCH Y MEKaxX HOpMH. B apyromy Ta Tpetbomy Binbopax
KpPOBI B KOHTPOJIBHHX TPYIax BigMivaau MiABHUIECHHS KOHIICHTpaIii Xoyectepony no — 3,6+0,20 Ta
3,97+0,17 mmonb/n (p<0,5), Ta 3HWKEHHS HOTO BMICTY MICIIsS 3aCTOCYBaHHS MpemnapaTy y AOCTITHUX
rpynax kyp4at — 3,45+0,18 mmons/n ta 3,20+0,16 mmons/n (p<0,05). Takum unHOM, Tpenapat Abet-
Ka Ui TBapWH MO3UTHBHO BIUIMHYB Ha KOHIEHTPALIIO XOJECTEPONy Yy KypuaT-OpoinepiB AOCIigHOT
rpymnu, BMICT sikoro 0yB BiporigHo MeHmuM (p<0,05) y TpeTboMy BinOopi KpoBi, HOPIBHSHO 3 MOKa3-
HUKaMH KOHTPOJIBHOI TpyTH (puc. 4).

3MEHIIEHHs BMICTY XO0JEeCTEpOoIy Y ITULI AOCIiAHOI TPYIH Micisl 3acCTOCYBaHHs npenapaTty Abert-
Ka 711 TBapHH 10 BEJIMYMHY, MEHIIOI 32 BEPXHIO MEXY HOpMH (2,1-3,4 MMOJIB/NT) CIpUYMHEHE TIOCHU-
JICHHSIM (DYHKIIIT )KOBYOBH/IIJICHHS, SIKA € KJIFOYOBOIO B OOMIHI JIiIiIiB.
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Puc. 4. BmicT xos1ecTepoiy y cupoBaTii KpoBi
Kyp4ar-0poiijiepiB, MMOJIB/JL

BucHoBKkH. 1. 32 BUKOpHUCTAaHHS BiTaMIHHO-aMiHOKHCIIOTHOTO KOMIUTEKCY AOeTKa JjIsi TBapuH BU-
pobuuursa [IpAT «TexHomnor», M. YManp y #1031 1 ma/n Boau Oyso BCTaHOBICHO MO3UTHBHUI HOTO
BIUTUB Ha OLIKOBUI OOMIH, TIPO III0 CBITYMTH BiporiaHo Outbiimil BMicT (+21,8 %; p<0,01; 35,3%+1,81 r/m)
3arajgbHOro Oinka, anboymiHiB (24,9 %; 33,3+1,65 1/1; p<0,01) y kypuaT-OpoiiyiepiB HAIIPHUKIHII €KC-
nepumenTy (32 noba). [logiOHa 3akoHOMIpHICTH OyJia BifMidueHa i B MeXax KOKHOI 13 TOCTIIHUX TPyl
MPOTSTOM €KCIIEPUMEHTY. AKTUBHICTh Hecenudiunux s nedinku ¢pepmentiB (AcAT, AnAT, I'TT)
HE 3a3Hajia CYTTEBUX 3MiH, III0 YHEMOJIIUBIIIOE MIPOSIB TOKCUYHOI i1 AGSTKH I TBapUH Ha (DYHKIII-
OHAJILHUI CTaH MEYiHKU.

2. JIBopa3oBe BUIIOIOBAHHS Mpenapary CHPUYHMHHUIO ONTHUMI3allil0 KiHIIEBOTO MPOAYKTY CEYOBOI
KHCIIOTH, Ha IO BKa3ye 3MeHIeHHs (—32,2 %; p<0,05) 1l BMicTy B CHPOBATIII KPOBi KypUaT-Opoiiepin
nocmigaoi rpymw (0,42+0,03 MMOIIB/1T), TOPIBHIOIOYH 3 TPymHor0 KOHTpouto (0,62+0,04 Moms/m).

3. OOMiH JimiIiB 3aCBiTYMUB, IO iX 3arajbHa KOHIEHTpPAIIis 3MiHIOBaIaCs Y MTHUIli JOCHTITHOI TPYIIH
Yy KO’)KHOMY TIEPioJli eKCIIEPIMEHTY HACTYITHUM YMHOM: Ha MTOYaTKy BOHa craHoBmia — 18,1+0,77 1/,
y 19-gernnx Biamivanu ii 3mermenss g0 14,6£0,94 (-19,3 %; p<0,05) Ta HanpukiaMi gocaiay (apyre
BUTIOOBaHHS, 32-eHHA MTHUI) 301IbIIyBaacs MOPIBHIHO 3 IMOKa3HUKOM TOIMEPEIHBOTO MEPioay i
ckiagana 15,2+0,74 r/n.

[epcrieKTHBOIO MOJIANIBIINX JIOCIIKEHb € BUBUCHHS Mpenapary AOGeTka Jisl TBApHUH BUPOOHHMIIT-
Ba [IpAT «Texuomor», M. YMaHb, Ha MIOKa3HUKH BiITAaMiHHO-MIHEPAIHHOTO OOMIHY Y KypUaT M’ ICHOTO
HaIpsIMy TPOJTYKTUBHOCTI.
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Hexoropsle nokasarenn 0eJIKOBO-THINUAHOIO 00MeHa M (PyHKIMOHAJIILHOIO COCTOSHUS IIEYEHH Yy IBIILIAT-
OpoiiiepoB IPH UCIIOIb30BAHHY NpenapaTa A30yKa /s *KMBOTHBIX.

Meabnuk A.1O.

[Ipu ncnonp30BaHUM BUTAMUHHO-aMHUHOKHCIOTHOTO KOMIUIEKCa «A30yKa Juis ®HUBOTHBIX» IpousBoacTBa 3AO «TexHo-
JI0T», T. YMaHb, B J103¢ | MII/JI BOZBI OBUIO YCTAQHOBIICHO ITOJIOXKUTENBEHOE €To BIMSHHE HA OCIKOBBIII OOMEH, O 4eM CBHJE-
TENbCTBYET JOCTOBEpHO Oousbinee coxepkanue (+21,8 %; p<0,01; 35,3+1,81 r/m) obmero Oenka, ansOymuna (24,9 %;
33,3£1,65 r/im; p<0,01) y uplmist-OpoiiiepoB B koHIe dkcriepumenta (32 cytkn) . [lonoOHas 3akOHOMEPHOCTh ObLlIa OTMEYe-
Ha U B Ipefiesiax KXo U3 MCCIIeOBATENbCKUX TPYII B TEUEHHE HKCIEPHMEHTa. AKTHBHOCTD HECTICIU(PHIESCKUX IS Te-
yenu ¢epmentoB (ACT, AJIT, I'TT) He npereprena CyIIeCTBCHHBIX W3MEHEHHiA, YTO [eaeT HEBO3MOXKHBIM MPOSBICHHE
TOKCHYECKOTO NEeHCTBUS A30YKH JUISl )KHBOTHBIX Ha ()yHKIIMOHAJILHOE COCTOSIHUE II€UeHHU. J[ByKpaTHOE BRIIAWBaHUE IIpema-
pata IpuBeso K ONTHMHU3AIMU 0OMEHa MOYEBOH KUCIIOTHI, Ha YTO yKa3bIBaeT yMeHblueHue (-32,2 %; p<0,05) ee coneprxkanus
B CBIBOPOTKE KPOBH LBILIAT-OpoiinepoB ombiTHOM rpynmsl (0,42+0,03 MMOIB/1), O CpPaBHEHHMIO C TPYIIOH KOHTPOJIA
(0,62+0,04 Mmob/1). OOMEH TUIHIOB MOKa3al, YTO UX OOIIas KOHICHTPAIUsS W3MEHSIIACH y NTHUIIBI ONBITHON TPYNIBI B
KaXJIOM IIepuoJie SKCIEPUMEHTa CIEAYIOINUM 00pa3oM: B Hauasie oHa cocTaBisuia — 18,1+0,77 /1, y 19-aHeBHBIX oTMedanu
ee ymensblieHue a0 14,6+0, 94 (-19,3 %; p<0,05) u B KoHIIe onbITa (BTOpas BbINOIKa, 32-THEBHAsI ITUIA) HECKOJIBKO yBEJH-
YyyBalach C IOKa3aTeleM IpeAbLIyero nepuoaa u cocrasisia 15,2+0,74 r/n.

KiroueBble cioBa: nplmista-0poitiepsl, BATAMHHHO-aMUHOKHUCIIOTHBIM KOMILIEKC, OOIuil OeNoK, anbOyMHHBI, MOYe-
Bas kucnota, AcAT, AnAT, I'T'T, oOmue TUMUABL, XOJIECTEPUH, BITUIATA-OpOUIEpPEL.

Some propagates of protein-lipid exchange and functional state of liver in kurchat-broilers for the use of ''animal health'

Melnik A.

The purpose of research. To study the influence of the veterinary medicine "Animal Abet" (solution for oral use, produc-
tion of PJSC "Technolog", Uman) on some indicators of protein and lipid metabolism and functional state of the liver in
chicken broilers.

Material and methods of research. Experimental studies were conducted in 2017 on the stock of Cobb-500 cross-bird
kept in the conditions of the educational and production center of the Bila Tserkva National Agrarian University.

The material for the study was 2,800 chicken broilers, divided into two cereals: control and experimental, with 1,400
heads in each. Clinical and biochemical studies were conducted on 20 chickens of each group.

The drug was started out from the 12-day age for 7 days, followed by a seven-day break, after which the bird again re-
ceived the drug for a week at a dose of 1 ml/liter of water.

Blood for examination was selected by the method of peritoneal subcutaneous vein puncture. Laboratory research was carried
out on the basis of the interdisciplinary laboratory of the Biomarket Bila Tserkva NAU. The blood was examined before the intro-
duction of the first and second periods of the drug. In the blood serum, the content of total protein was determined — the biuret reac-
tion, albumin — with bromocresol green (TU U 24.4-24607793-019-2003, reg. Certificate No. 2217/2003), the activity of AsAT,
AIlAT and GGT was investigated as indicators of functional state of the liver — the kinetic method (TU U 24.4-24607793-017-2003,
reg. certificate number 2216/2003), the content of total lipids by reaction with sulfofosfuvanovalinovym reagent, cholesterol — with
4-aminophenazone, uric acid — an enzymatic reaction (TU U 24.4-24607793- 020-2003, certificate of registration No. 2219/2003).
All of the above-mentioned procedures were performed with the reagents of the Research Institute of Physics-based Diagnostics
using the semi-automatic biochemical analyzer Stat Fax 1904+ (serial number 1904-5040) (Tsvilikhovsky et al., 2010). The results
of the studies were statistically counted using the Excel 2016 program.

Chickens of all groups fed feed, provided by a technological card for the use of cross-bird, which included starter,
growth and fattening periods.

The use of the Vitamin-Amino Acid Complex "Animal Abut" produced by PJSC "Technolog", Uman, at a dose of
1 ml /1 of water, has been shown to have a positive effect on protein metabolism, as evidenced by a significantly higher con-
tent (+ 21.8%, p<0,01; 35,3+1,81 g/1) of total protein, albumin (24,9 %; 33,3%1,65 g/l; p<0,01) in chicken broilers at the end
of the experiment ( 32 days) A similar pattern was noted within each experimental group during the experiment. The activity
of non-specific liver enzymes (AsAT, AIAT, GGT) has not undergone significant changes, which makes it impossible to
manifest the toxic effect of the Animal Abduction on the functional state of the liver.

Two-fold injection of the drug resulted in the optimization of the final product of uric acid, as indicated by a decrease
(=32,2 %; p<0,05) of its content in the blood serum of broiler chickens in the experimental group (0,42+003 mmol/l), com-
paring with the control group (0,62+0.04 mmol/l).

The exchange of lipids showed that their total concentration varied in the bird of the experimental group in each experi-
ment period as follows: at the beginning it was — 18,1+0,77 g/, in 19 days it was noted decrease to 14,6,+,0, 94 (-19,3 %;
p<0,05) and at the end of the experiment (second release, 32-day bird) increased somewhat with the indicator of the previous
period and amounted to 15,2+0.74 g/1.

The prospect of further research is the study of the drug Abetka for animals produced by PJSC "Technologist", Uman,
on the indices of vitamin and mineral metabolism in the chickens of the meat production direction.

Key words: broiler chickens, vitamin-amino acid complex, total protein, albumin, uric acid, AsAT, AIAT, GGT, total
lipids, cholesterol, broiler chickens.

Haoitiwna 17.11.2017 p.

78



Haykosuit Bicauk BerepunapHoi meantinam, 2’2017

YIK 636.6.087.72:636

HIIIEMEHKO MLII., 1-p BeT. HayK

HIMAIOH C.C., CTOBBEILIBKA JI.C.,
MHOPOIINHCBKA O.A., KaHIUAaTH BET. HAYK
EMEJIBSAHEHKO A.A., acmipaaT

binoyepxiscoruii Hayionanvnuil azpapHutl yHieepcumem

AKTUBHICTb JEAKUX ®EPMEHTIB CUPOBATKHA
KPOBI IIEPEIIVIOK 3A BIUVIMBY JII3UHY, METIOHIHY
TA TPEOHIHY B IO€/JTHAHHI 3 BITAMIHOM E

BukianeHo naHi moao 3MiH akTHBHOCTI AESKHAX (DEPMEHTIB CHPOBATKHU KPOBI MEPEIIIIOK 32 JOAaBaHHS O PALliOHY JIi3H-
Hy, METIOHIHY Ta TPEOHIHY B IO€AHaHHI 3 BitaminoM E. JlocmimkeHO aKTHBHICTB acmaprar- Ta ajlaHiHaMiHOTpaHc(epasH B
CHPOBATIII KPOBi MEPEIiJIOK, BCTAHOBJICHO 1X 30UIBIICHHS Y NTUI AOCITIIHUX TPyl B Mexax 9,40-16,6 %. Takox BiaMi4eHO
3pOCTaHHS aKTHBHOCTI JIy>KHOI (hochaTasy CHpOBATKH KPOBi MEPEMIOK JoCHifHuX Tpym Ha 5,5-15,0 %, mo Oyio B Mexax
¢izionoriuHoi HOPMHU.

KurouoBi ciioBa: neperiiiky, aMiHOKHCIIOTH, JIi3HH, METIOHIH, TpeoHiH, BiTamiH E, cupoBaTka KpOBi, aKTHBHICTb (ep-
MEHTIB: acrapTatamiHoTpancdepasy, ananinaminoTpancepasH, ayxHoi pocdarasu.

IlocranoBka npodJieMH, aHATI3 OCTAHHIX JOCTiIKeHb i MyOJrikaniii. BaxxmBoro yacTHHOO cydac-
HHX IHTEHCUBHUX TEXHOJIOTIM y TBAPMHHHIITBI K YKpaiHH, TaK 1 3apyOixcKs, € 3aCTOCYBaHHS 0i0J0TiYHO
AKTHUBHHUX PEYOBHH, SIKi 3HAYHOIO MipOIO BIUTMBAIOTEH Ha (hi310JIOTIYHIN CTaH OPraHi3My, IHKPEIif0 TOPMO-
HiB OaraTbMa SHIOKPHHHUMH 3a7103aMH 1, 0COOJIMBO, PETYIIIOI0Th OOMIH PEUOBHH, PICT Ta PO3BUTOK Opra-
Hi3My. EdekTBHE BUKOpUCTaHHSI €HEPrii KOPMiB MOKIIMBE JIMIIE B PAIlioHAX, HAJIEKHO 30alaHCOBAHMX 32
OaraTbMa BayXIMBUMH KOMIIOHCHTaMH, B TOMY YHCJIi 1 32 aMiHOKHCIIOTHUM CKJIafioM. B opraHizmi ntutli He
CHHTE3YEThCSI PSIT aMIHOKHCIIOT, 30KpeMa, TaKi He3aMiHHI SIK JIi3WH, METIOHIH Ta TpeoHiH. 11i amiHOKHCTIO-
TH NITULL Ma€ OTPIMYBATH 3 KOpMY B HEOOXiIHIH KUIBKOCTI Ta CITiBBIJHOLICHHI, IPOTE Y KOPMaX POCIHH-
HOT'O MOXO/DKEHHS 1X He 3aBkIu BucTayae [1]. OmHum i3 Hkepen MOMOBHEHHS PaLioHIB NTHLI 3raJaHUMU
AMIHOKHCIIOTAMH € 3aCTOCYBAHHS 1X CHHTETHIHUX aHAJIOTIB [2].

OnHUM 3 BOKITMBUX IMOKA3HUKIB, SIKI XapaKTepU3YIOTh IHTCHCHUBHICTH OOMIHY PEUYOBHH B OpTraHi3Mi
TBapHH i NTULI € aKTUBHICTh KIITHHHUX (PEPMEHTIB i, 30KpeMa, TpaHcdepas. o miei rpynu dpepmen-
TiB, 5SIKi OepyTh yUacTh B IIpollecax MepeamMiHyBaHHS Ta Je3aMiHyBaHHS BITHOCSTH acliapTaTaMiHOTpa-
Hchepasy (AcAT), Ta ananinaminoTpanchepasy (AnAT). Lli pepMerTr 6epyTh y4acTh B IEPEHECEHHI
aMIHOTPYIIH 3 aMiHOKHCIIOTH Ha KETOKHCIOTY. BoHM € 7naHKoIo, fika 3B’s13ye 00MiH OiIKiB, )KHPIB Ta
ByIeBOiB [3, 4]. Y pe3ynbraTi Ail Iux (epMEHTIB 3arajibHa KiJIbKiCTh aMiHOKHCIIOT HE 3MiHIOETHCS,
aMIiHOTPYIIM IIEPEHOCSTHCS. HAa KETOKUCIIOTH, IIPH [[bOMY YTBOPIOIOTbCS HOBI MOJIEKYJIM aMiHOKHUCIIOT,
K1 371aTHI B CBOIO Yepry BUCTYIATH SIK JOHOPH aMiHOTpyIH [5].

PiBenn aktuBHOCTI ACAT Ta AnAT, iX CHiBBiAHOIICHHS! B CHPOBATIl KPOBi 3MIiHIOIOTHCA 32 Pi3HHX
yMOB. Ba)kiTuBe MiarHOCTHYHE 3HAYCHHS Ma€e HaIMIpHE 3pOCTaHHS aKTHMBHOCTI ITMX (DepMEHTIB, K€ BUHU-
Ka€ BHACIZIOK PYHHYBaHHS KJIITHH 32 MOPYIICHHS OOMIHHUX TIPOIICCIB Y1 3aXBOPIOBaHb. BOHO MOXke OyTH
CTIpUYMHEHE Pi3HUMH MATOJOTTYHIMH YMHHUKAaMH (BIUIMB TOKCHHIB, XBOpOOH pi3HOI eTioforii). [Ipote, Ha
AKTHBHICTh WX (DePMEHTIB MOXKYTh BIUTMBATH 1HII YAHHUKH. 30KpeMa, ATAT OLIbII 9y TivBa 0 alliMEeH-
TapHUX (PaKTOPiB, OCOOIUBO MO0 TMOBHOIIHHOCTI KOPMOBOTO O1JTKa. 3a TIOCTIHHOTO 3MEHIIICHHS BMICTY B
pautioni Oinka akTuBHICTE ANAT 3HIKYyeThCs [6]. leski aBTOpH CTBEPIKYIOTh, IO 33 HEAOCTATHHOTO HA-
JIXOJDKEHHS He3aMiHHHX aMiHOKHCIIOT B OpraHi3M, 3HaYHO MiIBUIYEThCS akTHBHICTE ACAT ta AnAT, i ie
BOHHU IOSICHIOIOTh €HJIOT€HHUM JUCOaIaHCOM aMiHOKMCIIOT B OpraHax 1 TKaHWHAX, SIKUH BUHUKA€E BHACHI-
JIOK JIOBTOTPHBAJIOTO 3r0JIOBYBaHHS He30aIaHCOBaHUX pamioHiB [7, 8].

VY nitepaTypi HaBeleHO pi3HI pe3yJAbTaTH BUBYEHHS BIUIMBY aMiHOKHCIOT Ha aKTHUBHICTH 3raflaHHX
(dhepmenrtis. Tak, Tipy 3aCTOCYBaHHI 11 KypeH-HECYUOK STMMIHHO-0000BO-PIMTakOBOro KOMOIKOPMY 3 10/~
BaHHSIM DL-MeTioHiHY BCTaHOBIICHO 3MeHIIIEHHS akTHBHOCTI ACAT Ta migsumieHHs ATAT y cuposartiii
KpoBi [9], a 3a BBeleHHsI IO 3arajbHOTO palioHy Kypei-Hecydok MikopMy (aMiHOKHCIOTHO-(hepMEHTHHI
npemnapat) Ta BAP pociIMHHOTO TOXOPKEHHS, aKTUBHICTE 000X (hepMeHTIB mifBuimyBaiack [10]. 3mina
AKTHBHOCTI (PepPMEHTIB TaKOXK TOB’s3aHa 3 (Di310JIOrYHUM CTaHOM opraHismy. Hampukiana, mocuie-
HE BUKOPHCTAaHHS aMiHOKHCJIOT B CHHTe3i Oilka B MOJIOJOMY OpraHi3mi Ta IJIsl YTBOPEHHS iHIIMX
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MeTaboIiTIB 01TKOBOT0 00MiHY (IHTCHCHBHA SHIIEKIIa/IKa) CYIPOBOIKYETHCS 3pOCTAHHIM aKTHBHOC-
Ti AnAT, ofHaK y Mipy CTapiHHS NITULI aKTUBHICTH LLOTO €H3UMY 3MeHIyeThes [11, 12].

3HavYHWIA BIUTMB Ha IHTCHCHBHICTH IIPOIIECIB OOMIHY PEUYOBHH B )KMBOMY OpraHi3Mi Mae BiTamiH E,
SIKAN € O10JIOTIYHUM aHTHOKCHUIAHTOM. BiH 1HTIOy€ OKMCHEHHS TOBTOJIAHITIOTOBUX HEHACHUCHUX JKH-
PHHUX KHCIIOT KIITHHHHX MeMOpaH Ta 3a0e3neuye iX 3aXHCT Bill OKMCHOI JECTPYKIii, 110 3yMOBICHO
HOro 31aTHICTIO BJIOBJIIOBATH BibHI paaukanu. Jleski iHmn ¢yHkuii Bitaminy E Takox moB’s3ani 3
KJIITHHHAMHA MeMOpaHamu. 30KpeMa, HasgBHICTh BiTaminy E B MeMOpaHax epUTPOIUTIB MOB'SI3YIOTH 3
TPAHCIIOPTOM O-TOKO(GEPOITY KIIITHHAMHU Y€PBOHOI KPOBI Ta MIKOPraHHUM ¥Horo posmoiaoMm [13].

3navyeHHs BitamiHy E sk Hai0inbIIOro MpUPOAHOTrO aHTHOKCHIAHTY B OpraHi3Mi TBapHH HaI3BU-
JaifHO BENHKE, a HOTO Me(dIUT B pamioHax TBApWH MPU3BOIUTE 0 3MiH YIBTPACTPYKTYPH KIIITHHHHX
MeMOpaH Ta MOCWJICHHS TeCTPYKTHBHOI i BUIbHUX paauKalliB Ha KIIITHHHI MEMOpaHH 1 OpraHeiu.

JoxaBaHHs A0 palioHy OTHLI BiTamiHy E meBHOIO Mipolo chpusie HOpMatizamii i MOKpameHHIO
OOMIHHUX TMPOIIECIB 1 CTaHy aHTHOKCHJIAHTHOTO 3aXHCTy OpraHi3My. 3a OKpEeMHMH TOBiIOMIICHHIMH
JITEepaTypH, BiTaMiH E Takox BIUIMBAa€ HA aKTUBHICTH psAy (DEPMEHTIB y TBapuH. 30KpeMa, 3a JaHUMHU
nesikux aBTopi [14, 15], 3a nedinury Bitaminy E B ckeneTHuUX M’si3aX BUSBJICHO IiIBUIICHHS aKTHB-
HOCTI TpaHCaMiHa3, puOOHYKJI€a3, 0-TalaKTO3UAa31, a TAKOK KaTEeICHHIB, 110 NPUBOAUTH IO IMOCHIIE-
HOTO PO3MICIICHHS OUIKIB Ta KaTa0oJIi3My aMiHOKHCIIOT.

o rpynu ¢epmenTiB pochaTas HaeKHUTh JykHa (ocdarasa, ska Oepe ydacTb B Katamisi ¢pocdo-
pHEX edipiB y mIa3Mi KpoBi Ta y TKaHWHaX. BoHa MICTUTBCS TaKOX B €MiTENiaJbHUX KIIITHHAX CTIHOK
TOHKOTO Bi/UIUTy KHIIIEYHUKY, EYiHKH, KICTKOBI# TKaHuHI, JeikonuTax [16]. Baxmusicts il 115010
(bepMeHTy y NTHILI MOJISTaE 1Ie H y TOMY, IO BiH Oepe akTHBHY y4acTh B 0OMiHi Kanbwito Ta Heopra-
HiyHoro @ocopy B iX opraniami, nepeHeCEHHi HOro 10HIB 3a (POPMYBAHHS IIKAPATYIH AL, AKTHB-
HICTB JIy>KHOT (pocdaTasu 3yMOBJIEHA IHTCHCHBHICTIO OOMIHHHX IPOIIECIB, 110 HEPeOIraloTh B Pi3HUX
opraHax, 3 SKUX BOHa “BHMHBAETHCS B KPOB’ STHE PYCIIO.

BcranosneHno, mo HagMmipHe, y 2—3 pa3u 3pocTaHHs aKTHBHOCTI JIy>KHOI ¢ocdaTa3n B KPOBi CIIO-
CTepiraeThes 3a X0JecTasy, MOPYIICHHs MiHepaIbHOrO OOMIHY Ta JSSKHX iHIIMX 3axBoproBaHb [17].
301iIbIIeHHST aKTUBHOCTI JIy>KHOI (ochaTasu B (i3i0NOTIYHUX MEXaX CHOCTEPIracThes 3a MOCHUICHHS
obominy Kanbmiro Ta Heopraniynoro @ocgopy Mik KiCTKOBOIO TKAHWHOIO Ta MaKpOOPTaHi3MOM y He-
CYUOK, B Iepiof iIHTCHCUBHOI SHIECKIaAKUA. AKTHBHICTG JIYKHOT (pocdaTasu TaKoX 3pOCTac y TBAPHH B
epio1 IHTEHCUBHOTO POCTY Ta po3BUTKY [18, 19].

Mera pocaimkeHHs1 Tiosirana y BU3HaueHHI akTUBHOCTI ¢epmeHTiB AcAT Ta AnAT 1 mykHOi
(dbocdarazm B cupoBaTIi KpOoBi MEpeNelTiB MiCIsl 3aCTOCYBaHHS aMiHOKHCIIOT JII3WHY, METIOHIHY Ta
TPEOHIHY B ITOETHAHHI 3 BiTaMiHOM E.

Marepiaa i meronu. Jocuin mpoBoaunu B ymMoBax BiBapito binouepkicekoro HAY na mepemin-
Kax AMoHChKOI mopoau. Meronom anasoris 0yso Bimiopano 100 ronis nepenisiok BikoM 45 xi0, 3 SKUX
Oyno chopmoBano 4 rpynu mo 25 rojiB y koxHii. [lepina rpyma Oyjga KOHTPOJIBHOIO, a 2, 3 Ta 4 —
ToCIiTHAMU. [ITHITS TTepIioi KOHTPOIRHOI TPYIH I Yac yChOTO OCIITy OTpUMYyBaja OCHOBHUH pa-
1iOH, 30aaHCOBaHUH 3 HOPMaMH TOJIiBII, a IepenijKaM JOCTiJHIX TPYH 0 palioHy A0AaBaIH Ji3UH,
METIiOHIH, TPEOHiH 1 BiTaMiH E B pi3HUX 032X, PO sIKI MU TTOBiHoMIIsTH panimie [20].

AxtuBHicTe ATAT 1 AcAT Bu3zHauanm 3a MetoioM Pefitmana-dpeHKes, MPUHITAI SKOTO MOJISITae
B TOMY, III0 BHACJIIJIOK TPOIIECIB MepeaMiHyBaHHs, sike BinOyBaeTbes mif aiero AnAT i AcAT, ytBo-
proioThes miaBneBoonrosa i miposuHorpagHa ([1BK) kucnoru [21]. BusHaueHHST aKTHBHOCTI JIy>KHOT
tdhocdarazu (JIO) mpooammm 3a MmeToaukoro Baraepa B.K., Ilytunina M.B., Xapaoyru I'.I'. [22].

VYci otpumani 1aHi 00poOIieH] CTATHCTUYHO 3 BU3HAYECHHSM PiBHA BIpOTiAHOCTI 3a KputepieM CTioJeHTa.

OcHOBHI pe3y1bTaTH TOCTITKeHHS. AHAI3YIOUH JaHi Tabmuii 1 HeoOXiTHO BiJ3HAYUTH, IO HA
MOYaTKy IOCIIAY MOKa3HHUKH aKTHBHOCTI (epMeHTIiB ACAT B KOHTPOJBHIN Ta JOCTIIHUX I'pymax Bi-
POTiTHO HE BiAPIZHIHCH 1 OyJIM MaiiKe OJJHAKOBHMHM Ta KOJIHUBAIHNCH B Mekax 2,96—3,1 MMOJIB/TOIXII.

Ha 15-ty noOy excnepuMeHTy, HAMH BCT@HOBJICHE BiporigHe 30inbineHHs akTuBHOCTI ACAT cu-
POBATKH KPOBI MEPEMIOK Y 2-H MOCIiIHIN Tpymi MOPiBHIHO 3 KOHTposieM Ha 9,09 % (p<0,05), ay 3 Ta
4-i mOCHTHMUX TpymHax Iew mokasHuk OyB Ha piBHI KoHTpoiro. Ha 30 ta 45-Ty n00y eKCIepuMEHTY
criocTepiranacsi TeHACHIIS 10 MiJBUILEHHS MOKa3HUKiB akTUBHOCTI AcAT cupoBaTKH KpoOBi meperri-
JIOK BCiX JOCHIJHHUX TPYT HOPIBHSHO 3 KOHTPOJIEM.

AKTHBHICTh aJlaHiHOBOI TpaHchepa3w Ha MOYATKY CEKCIIEPHUMEHTY B MIEPEIIOK KOHTPOIbHOL
Ta JOCHIHUX TPyN TakoX Oyia Maibke OJHAaKOoBOKW Ta koimmBamach y wmexax (,40+0,04-
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0,50£0,04 mmonb/roaxi. Ha 15-ty 1o0y ekcriepuMeHTy y BCIX JOCHITHUX TpyHax MU BiI3HAYMIN Te-
HACHIII0 A0 30inbIeHHs akTHBHOCTI ANAT TOpIBHSHO 3 MepenijKaMu KOHTPOJBHOI TPYIH, a Ha
30-ty moOy aktuBHicTh ANAT y mepemimok 2 Ta 3-i mocmigamx rpym Oyma B Mmexax 0,98-
0,99 mmomnb/ronxit, o Ha 16,6—17,8 % OinbIe TOPIBHAHO 3 TTOKA3HUKAMU KOHTPOJIHHOI TPYIIH.

Ha 45-ty no0y excniepuMenTy OyIno BiaMiueHo Aeskuid cnajg aktTuBHOCTI ANAT y mepemninok goc-
JAHUX TPYyI, ajie Bce OJHO BOHA Oyia OUIBINOI0, HIXK Y KOHTPOJi. SIKIIO B LIJIOMY HOPIBHATH 3MiHK
AKTUBHOCTI aJlaHIiHOBOI Tpacepasu MPOTAroM €KCIICPUMEHTY TO HEOOXiIHO BIAMITHUTH, 10 BOHA 3PO-
CJ1a TIOPIBHIHO 3 IMMOYATKOBUM IIEPIOAOM, SIK ¥ JOCIITHUX, TaK 1 KOHTPOIBHIN Ipynax NTHII, 10 MOXK-
JIUBO TMOSICHUTH 1i BIKOBUMH 3MiHAMH.

OpHaue, aKTUBHICTh aJlaHIHOBOI TpaHC(epasu B JOCTIAHUX TPyIax Oyiia BHUILOK MMOPIBHIHO 3 aK-
THBHICTIO B KOHTPOJBHIN. Take 3poCTaHHS MOMJIMBO MTOSICHUTH MiATOTOBKOIO OpraHi3My IIEPETIOK /10
MOYATKY STUIIEKIIAIKH.

VY tabmuni 1 mpeacTaBieHi pe3yabTaTH OOCTIDKEHHS aKTUBHOCTI JykHOI (ocdarazu. 3 maHux
TaOJIMIII BUIHO, III0 aKTHBHICTh (PEPMEHTY y MEPEIiIOK KOHTPOJIBHOI Ta AOCHTIIHUX IPYII 10 CKCIIECPH-
MeHTY OyJia Maii)e OJIHAKOBOIO Ta KOJNHMBAJach y Mexax 486,7+29,9-517,8+48,6 on/n. [Ipotsirom ek-
CIepUMEHTY aKTUBHICTh JID y mTHIN HOCHITHUX TPy Mayia TSHACHIIIIO 10 3pOCTaHHs. 30KpeMa, BOHa
301IbIIKIACh yIPoaoBk 15- 116 Ha 9,0-15,0 %, Ha 30-Ty 100y — Ha 9,5-9,7 %, a 45-1y — 3pocTaHHs
AKTHBHOCTI CTAaHOBWIIO JinIIe 5,5-7,5 % mOpiBHIHO 3 KOHTposeM. Lle Mo)kHa TIOB’s13aTH 31 301IbIIICH-
HSIM TIPOIIECY SIMIICYTBOPSHHSI Ta SHIIEKJIaKH, OCKUTBKH JTy>kHA (ocarasza 3abe3nedye nepeHeceHHs
ioniB Kanbiro Ta Heopraniuaoro ®ocdopy, sAKi HeOOXiaHI It GOPMYBaHHS IIKApaIyIId SHIS 1 3poc-
TaHHS aKTUBHOCTI IIbOTO C€H3UMY BiI0yBAETHCS aIeKBATHO 30UIBIIIEHHIO HECYIOCTI TITHUIT.

Tabmuns 1 — AxkTuBHicTh AcAT, AJAT Ta Jy:xkHoi dpochaTasn cupoBaTkH KpoBi nepeniiok, (M+n, n=4)

[Mepura Jocninui rpynu
Joba
Hoxasmui JOCIIIKEHD KOHTPOJIBHA npyra TpeTst 4yeTBepTa
rpyna
JI0 AOCIiAy 3,10+0,20 3,04+0,18 2,98+0,16 2,96+0,19
AcAT, 15-Ta 3,30+0,04 3,60+0,11* 3,42+0,15 3,23+0,13
MMOJIB/TOXIT 30-Ta 3,20+0,03 3,41+0,09 3,52+0,07 3,41+0,18
45-ta 3,50+0,07 3,61+0,08 3,83+0,09 3,61+0,12
JI0 IocIigy 0,50+0,04 0,45+0,03 0,40+0,04 0,60+0,03
AnAT, 15-Ta 0,61+0,01 0,66+0,02 0,65+0,03 0,63+0,02
MMOJIB/TOXIT 30-Ta 0,84+0,02 0,98+0,03 % 0,99+0,07** 0,96+0,08
45-ta 0,80+0,01 0,87+0,02 0,89+0,03* 0,86+0,04
JI0 IoCIiy 499,5+51,6 516,6+46,7 517,8+48.,6 486,7+29,9
JID, 15-ta 490,0+62,1 534,8442.8 564,9+64,9 499,7+47.8
On/n 30-Ta 451,1+53,7 493,7439.3 495,2466,2 467,1£52.5
45-Ta 452,6+48.,6 486,9+38,1 477,4+25.8 476,1+45,3

Mpumirka: *p<0,05; **p<0,01 — mOpiBHAHO 3 KOHTPOJIEM.

Takum unHOM, HocmimpkeHHM akTUBHOCTI ATAT, AcAT 1 myxHoI QochaTasu MPOTIroM eKCIIEPHUMEH-
Ty OyJ10 BCTAHOBJICHO 1X 3pOCTaHHs y TIEPENiIOK JOCTIHUX TPy MOPiBHSIHO 3 KOHTposieM. MoKHa BUCTIO-
BUTH TPUIYIIEHHS, 1110 TOJJABaHHS JI0 PAIliOHY MTHIII HE3aMiHHUX aMiHOKHCIIOT Ji3MHY, METIOHIHY, TPEO-
HIHY CIIPUSIIO 3POCTAHHIO aKTUBHOCTI IMX €H3uMiB. KpiM 110ro, HEOOXiqHO BpaxyBaTH, IO BiTaMiH E,
SIKA BBOAMIIM JIO CKJIay pawLioHy, cripusie 610CHHTe3y OLIKiB, BIUIMBAIOYM HA YTBOpeHHs Moinekyln i PHK.
I3 HasBHicTIO BiTaminy E B KiiTHHaX 1MOB’A3aHa akTHBHICTH (hepMeHTiB [23]. 3HaueHHs BiTaMiHy E sk Haii-
OLIBIIOrO MPUPOIHOIO AHTHOKCHUIAAHTY B OpraHi3Mi TBApUH HaI3BUYANHO BEJIMKE, a Horo aediluT B parli-
OHaX TBapHMH NPHU3BOAUTH 0 3MiH YIBTPACTPYKTYPH KIITHHHHX MeMOpaH Ta MOCHICHHS JEeCTPyKTHBHOI
Tii BUTBHHUX PaJMKajIiB HA KJIITHHHI MEMOpaHH Ta OpraHesH.

Takum 9uHOM, 3aCTOCYBAaHHSI KOMITIEKCY HE3aMiHHUX aMIHOKHCIIOT JII3WHY, METIOHIHY Ta TPEOHi-
HY pa3oM 3 BiTaMiHOM E cripusiio 301IbIIEHHI0 aKTHBHOCTI JOCTIIKYBaHUX (EPMEHTIB, IKe BinOyBa-
JI0Ch B MeXax (i31010riYHOT HOPMHU.

BucHoBku. 1. AKTHBHICTb acrapariHoBOi Ta ajJaHiHOBOI TpaHC(epa3u CUPOBATKU KPOBi — Bipori-
HO 30uIbmIIachk Ha 9,09—17,8 %. Beranosnene niasuineHHst aktuBHOCTI ACAT ta AnAT nos’s3ane
3 MOXIIMBHUMH 3MiHaAMU B OOMiHI TJIIOTaMiHOBOI Ta O-KETOTJIYTapoOBOi KUCIOT, SKi MPUMHUKAIOTH 10
UKy TpukapOoHoBHX KHCIOT KpeOca. ToOTo, akTHBHICTD IIMX (DepMEHTIB MOB’s3aHa HE TUIBKH 3
oOMiHOM OLNTKiB, a 1 3 OOMIHOM BYTJICBOJIB, HYKJICTHOBHX KHCJIOT, BOHA TaKOX 3aJICKHUTh BiJl CTaHY
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CHEPreTHYHOr0 OOMIHY B TKaHMHAX Ta HEOOXiaHa I 3a0e3CUeHHS BIAMOBIIHOIO PiBHS OOMIHY pe-
YOBWH 3a YTBOPCHHS Ta BiIKJIAJaHHS SHIIS.

2. 3pocTaHHs aKTHBHOCTI JIy>kKHOT (hocdaTa3y CHpOBATKHM KPOBI MEPEMIIOK AOCTIIHUX TPy HOPiB-
HSIHO 3 KOHTpPOJIEM, 3a0e3reuye akTUBHE nepeHeceHHs Kaibliiro Ta Heopraniunoro docdopy 3 mero i
BUKOPHUCTAHHS IMX SJIEMEHTIB Y TPOIIECi YTBOPCHHS SIE€ITh.

[Nopanemni gociikeHHsT OynyTh CHOPAMOBAaHI HA BUBYEHHS (i3i0NOTiYHOTO BIUIMBY METIOHIHY,
TpunTodaHy Ta apriHiHy B ITO€THAHHI 3 BiTamiHOM E Ha 0OMiH ped40OBHH B OpraHi3Mi IepereiB.
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AKTHBHOCTH HEKOTOPBIX ()epMEHTOB CHIBOPOTKH KPOBH INepenesioK Mo BJIMsIHUEM JU3HHA, METHOHHHA U TpPeo-
HHHA B COYETAHUHU ¢ BUTAaMUHOM E

Humemenko H.IL., HImaion C.C., CroBoeuxas JI.C., [lopommmuckas O.A., EMenbsinenko A.A.

W3noxensl nanHble 00 M3MEHEHUX aKTUBHOCTH HEKOTOPHIX (PEPMEHTOB CHIBOPOTKH KPOBH HEPENesIOB MpH 100aBICHHN
B pAIlMOH JIN3MHA, MCTHOHUHA M TPEOHMHA B coueTaHuH ¢ BuTaMuHOM E. VccienoBanre akTHBHOCTH acniapTar- M ajlaHWHA-
MHUHOTpaHc(epasbl B CHIBOPOTKE KPOBH TIEPEIEIIOB YCTAHOBIIIO €€ BO3POCTAHUE y MTHIBI NOAONBITHBIX TPYIII B Mpeaesiax
9,40-16,6 %. Taxxe OTMEUEH POCT AKTUBHOCTH IEIIOYHOHN (pocdarasbsl CHIBOPOTKH KPOBH MEPEIIEIIOB MOAONBITHBIX TPYII HA
5,5-15,0 %, uto ObLIO B Ipenenax GU3NOIOTUICCKOH HOPMBI.

KiroueBble ciioBa: meperenky, aMUHOKHCIIOTHI, JIN3HH, METHOHUH, TPEOHHH, BUTaMHH E, CHIBOPOTKA KPOBH, aKTHB-
HOCTb (h)epPMEHTOB.

Activity of some quail serum enzymes under the influence of lysine, methionine, threonine and in combinatin with vitamin E

N. Nishchemenko, S. Schmaun, L. Stovbetska, O. Poroshinska, A.Yemelianenko

An important part of modern intensive technologies in animal husbandry in our country and abroad, is the use of biolog-
ically active substances which greatly influence the physiological state of the body, many hormones and endocrine glands,
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especially regulating metabolism, growth and development of an organism. Energy efficiency can be met in properly bal-
anced ration with many important components, including the amino acid composition. The poultry body does not synthesize
a variety of amino acids, particularly essential ones: lysine, methionine and threonine. These amino acids poultry should re-
ceive from food in the required quantity and proportion, while the vegetable feed is not always enough.

The value of vitamin E as the largest natural antioxidant in animals is extremely high, and its deficiency in the diets of
animals leads to changes in the structure of cell membranes and enhance the destructive effects of free radicals on cell mem-
branes and organelles.

The research aim was to determine the activity of AST and ALT enzymes, and alkaline phosphatase in quail serum after
using the amino acids lysine, methionine and threonine in combination with vitamin E.

Analyzing the data it should be noted that at the beginning of the experiment, indicators of AST enzymes activity in the
control and experimental groups, probably no different and were almost identical. On the 15th day of the experiment, we
established a probable increase of quail AST serum activity in the 2 nd experimental group, compared to the control by
9,09 %, and the 3rd and 4th this experimental group figure was at control. In the 30th and 45th day of the experiment tended
to improve the performance of the activity of quail AST serum in all experimental groups, as compared with the control.

Alanine transferase activity at the beginning of the experiment in quail control and experimental groups was also almost
the same and ranged from 0,40 + 0,04-0,50 £+ 0,04 mmol/Ixh. On the 15th day of the experiment in all experimental groups,
we noted a tendency to increase in ALT activity as compared to the control quail group, and on the 30th day of ALT activity
in quail 2nd and 3rd experimental group was between 0,98-0,99 mmol/Ixh, which is 16,6-17,8 %, as compared with those of
control group. On the 45th day of the experiment there was observed a decrease in ALT activity in experimental quail groups,
but it was still higher than in the control one. If the whole alanine transferase changes compare in activity during the experi-
ment, it should be noted that it has increased as compared to the initial period, both in experimental and in the control groups
of birds that may explain its age-related changes.

However, alanine transferase activity in experimental groups was higher compared with activity in control. This increase
may be explained prepare the body before the quail egg.

During the experiment, the activity of alkaline phosphatase in experimental poultry groups tended to increase. Specifi-
cally, it increased during the 15 days by 9,0-15,0%, the 30th day — by 9,5-9,7 , and 45th — increased activity was only by
5,5-7,5%, as compared with the control one. This fact can be attributed to the egg formation increase as alkaline phosphatase
ensures the transfer of calcium and inorganic phosphorus, that are necessary for the formation of shell eggs and the activity
increase of this enzyme adequately increases poultry laying.

Thus, the activity of ALT, AST and alkaline phosphatase was found during the experiment in quail experimental groups,
as compared with the control one. One can assume that the addition to the poultry diet of essential amino acids: lysine, me-
thionine, threonine boosted the activity of these enzymes. In addition to the above, one should consider the fact that vitamin
E, which was introduced into the diet, promotes protein biosynthesis by influencing the formation of molecules and RNA.
The presence of vitamin E in cells is related to enzyme activity. The value of vitamin E as the largest natural antioxidant in
animals is extremely high, and its deficiency in the diets of animals leads to changes in the structure of cell membranes and
enhances the destructive effects of free radicals on cell membranes and organelles.

Thus, we use a complex of essential amino acids: lysine, methionine and threonine with vitamin E, that helps to increase
the activity of studied enzymes, which took place within the physiological norm.

The increasing activity of AST and ALT associated with possible changes in the exchange and glutamic acid to the
Krebs cycle. That is, the activity of these enzymes is associated not only with the metabolism of proteins, but also with the
exchange of carbohydrates, nucleic acids, it also depends on energy metabolism in tissues and is necessary to ensure the ap-
propriate level of metabolism for eggs formation and laying.

Growth of alkaline phosphatase quail serum in research groups, compared with the control, shows active transport of
calcium and inorganic phosphorus from the depot and the use of these elements in the formation of eggs.

Key words: quail, amino acids, lysine, methionine, threonine, vitamin E, serum enzyme activity.
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B npuponuiit mpotuii MikpoOHil arpecii 6epyTh aKTHBHY y4acTh Mi€JIOIepOKcHaasa, GparonnTos i mizonmm. Konraminaris
paHH y co0aK THINHUMH MIKpOOpPraHi3MaMHu CYIPBOKYETHCS HEUTPODITBHAM JEHKOIIUTO30M Ta BipOTiIHUM 30UIBIICHHIM Y
KPOBI KUIBKOCTI CETMEHTOSIICPHUX HEUTPO(IIOB 1 OsBOKO FOHHX. L[i 03HAKM CBITYaTh MPO HASBHICTH «SACPHOTO 3PYIICHHS
BITiBO».

KurouoBi ciioBa: cobaxu, paHa, pe3UCTEHTHICTD, LIKipa, KPOB, EKCyIaT.

IMocTtanoBka npo6Jemu. B cyuacHiil Xipyprii 3aralbHOBU3HAHUM BBa)KA€THCS, M0 OyIb-Ka BH-
MagKoBa paHa € OaKTepialbHO 3a0pyIHEHOIO (MEPBUHHO 1H(IKOBAHOIO), TUM OLIBINE II€ CTOCYETHCS
BUIIAJKIB PAHOBOTO HarHOEHHS. JIJIs IiIecipsIMOBaHOr0 e()eKTHBHOIO JIIKYBaHHS YpasKeHb TBApHUH 1 1X
BiTHOBJICHHS CJIiJl BpaXOBYBaTH HE JIMILE acoLiallii MiKpOOpPTraHi3MiB Ta YyTJIUBICTh A0 aHTHOIOTHUKO-
Teparii, aje i cTaH aKTUBHOCTI MiKpOOOIMIHUX (PaKTOPiB OpraHizmy.

AHaJti3 oCTaHHIX J0CJixKeHb i myOJikamii. [TomkomkeHl TKaHUHN BUKUAAIOTE Pl 010JIOT19HO
aKTHBHUX PEUOBHH, SIKi 3yMOBIIIOIOTH PaHOBUH MatoreHes. BinOyBaeThcs nenoniMepusalis MaTpuKcy,
CTHOCTEPIraeTbesl HaOPSK, TKAHMHHUH annao3, Tinokcid. [HaykTopaMu po3BUTKY KaTaOOIIYHUX HpolLie-
CiB € JII30COMHI Ta iHIII PepMEHTH, IPOAYKTH JACrPaHyIAlil TKaHUHHKUX 0azo¢iie [1-3].

[Ipomiec 3aroeHHs paH 3a0€3MEUYETHCS TI€I0 KOPOTKOAUCTAHTHUX PETYJIATOPIB HA KIITHHHOMY Ta
CYOKIITUHHOMY piBHAX. Tak, TpOMOOLMTH BUKHIAIOTh TaK 3BaHUN TpoMmOouuTapHHW (pakTop pocTy
($hiOpoOacTiB (OCHOBHUH CTHUMYIITOP 3a 3aro€HHS paH mif crtpymnom). Hedrpodimm ta makpodary,
KpIM 3I1HCHEHHS (arouTo3y i iHIINX MEeXaHi3MiB, OEpyTh y4aTh Y 3HHUIICHHI MIKPOOPIaHi3MiB y pa-
Hi, BUIUISIIOT HEUTPO(IIOKIHM Ta MOHOKIHH, 110 BUPAXKEHO CTUMYJIIOIOTH Tpoitidepanito ¢pidpodnac-
TiB. IXHE BUBYEHHS Ja€ 3MOTy KOHTPOJIIOBATH Mepedir paHOBOTO MPOLECY 3a CTAHOM MiKPOOGOIMIHOT
aKTHBHOCTI KpoBi [4-6 ].

Merta gocainkeHb — HoATaNa y IPOBEJCHHI BUBYCHHS HECTIEUM(iYHOT Pe3UCTEHTHOCTI OpraHis-
My co0ak 3a HasBHOCTI paH pi3HOI eTioJiorii, a came: BU3HAYEeHHS y KPOBi (parouuTapHOl aKTUBHOCTI,
(haromurapHoro uncia (iHmekcy) i BMicTy Jizonmumy (3a metomoMm T.M. Tamm, O.B. byxapuna) [7, 8].

Marepiaji i MeToau aocailkeHHsi. Y 26 cobak 3 HOPMAJIBHHM IEepeOIroM paHOBOTO 3arO€HHS
MPOBEIECHO BU3HAYECHHS BUIOBOTO CKJIaly paHOBOI MIKpOQIIOpH, YyTIHBICTh PaHOBOI MiKpoduiopu 10
aHTHOIOTHKIB 3a BIAMOBIIHOI aKTUBHOCTI MIKpOOOLMIHKMX (haKkTOpiB opranizmy. I[Ipu Bu3HaueHHI Xa-
PaKTEPUCTUKH PaH PEECTPYBAIN CTaH HAaBKOJOPAHOBHX TKAHMH, IX CTIHOK Ta MOPOKHUH. BcTaHoBIIO-
BaJIM 3MiHM KOHCHCTEHIIi, MiCLIEBY TEeMIIEpaTypy, eIacTUUHICTh YIIKOKEeHOI MIKipH, ii riomy i Ha-
Opsik. 3BepTanu yBary Ha CTaH HiAJIETIMX TKaHWH 1 OpraHiB, iHTEHCHBHICTh THIHHOI eKcyaalii i fioro
3amax, KOJIip, a TAaKOXX TPUBAIICTh OUWIICHHS PaHHU Bij MEBITAi30BaHUX TKAHWH. Y BHITaJIKaxX HasB-
HOCTI HEKPOTUYHUX TKAHWHHHX KJIANTIB IPOBOJMIN YACTKOBE BUCIKaHHS.

HocnimpKyBany akTHBHICT Mienonepokcuaaszu (MI1O) HeHTpodibHIX IPaHyIOLMTIB HIUTOXIMiY-
HuM MeTonoM 3a W. Loele [9]. [HTeHCHBHICTS peakinii BU3HAYAIM HAIIBKIIBKICHAM criocoboMm 3a G.
Astaldi et Verga [10]. Ha miacraBi iHTeHCUBHOCTI 3a0apBiIeHHS 1 KUTBKOCTI MPOIYKTY PEaKIii HeWT-
podimu posmomimsuim Ha 4 crymeHi: (0) — Big'emHui, (+) — cnabo MO3UTHUBHUMA, (++)
CepEeIHBONIO3UTUBHUM, (+++) — BUCOKUH CTYIIHb MO3UTHBHOCTI peakuii. CymMy OaliB IiMiIM HA KiJlb-
KICTh TiApaxoBaHUX KIIITHH.

Hudposwuii MaTepian 0OpoOISIIM METOAOM BapiallifHOI CTaTUCTUKU 3 BUKOPHCTAHHAM t-KPUTEPito
CThloieHTa Ha IEPCOHATBHOMY KOMI'TOTEPi 3a MporpaMoro «CTaTHCTHKA.

OcHOBHI pe3yJbTaTH AOCTiTKeHb., 30YIHIUKN 3alaJIbHUX MICIIEBHUX IPOIECIB y paHi MpeAcTaB-
neHi B ocHoBHOMY Staph. epidermidis, Staph. aureus, Str. pyogenes, Str. mesentezoides,
Str. fecalis. 3pinka no nux npueanysascsa Cl. sporogenes. Kpim Toro, BiTHOCHO 4acTo BUSBISUIN 1H(]i-
KyBaHH paH E. coli B acomiartii 3 Cl. peefeingens, (Tabm. 1.).

Tabmuns 1 — MikpodJiopa BUNaAKOBUX pPaH codak

Mikpodiopa KinbkicTs cobak %
CradiIoKOKOBa 7 26,92
CTpenToKoKoBa 5 19,23
Emepuxii 6 23,08
Acomianii MikpoopraHi3MiB 8 30,77

KokoBa rpammo3utuBHa Mikpoguiopa HEpiIKO BUSBIAIACH B acoUiallisX, Hampukman, Staph.
aureus Tta Str. pyogenes, E. coli ta Cl. sporogenes.
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V cobaK 3 BUPaKCHIM PAHOBHM HATHOECHHSIM KiJIbKICTh MiKpOOpraHi3miB B 1 M1 ekcyaaty ckiama 10°—
10°, T06TO TMepeBHILyBaNa KpUTHUHHIA piBeHb — 10°. CaMe HepeBUILIEHHS KPUTHUHOT MeXi HASBHOCTI Mik-
POOPraHi3MiB BBRXAEThCS OCHOBHOIO TPHYMHOI0 HATHOEHHS BHIaAkoBuxX paH [11]. IIpote, HarHoeHHS
MIPOSIBIBLIOCK 1 32 3HAYHO MEHIIOI KUTHKOCTI MIKpPOOPTaHi3MiB B €KCyIaTi, 0COOIMBO TIPH HAsIBHOCTI B PaHi
(parMeHTiB MEPTBUX TKAHUH, CTOPOHHIX TiJl, @ TAKOXK y BUIAJIKy 3MEHILICHHS PEakTUBHOCTI OpraHi3my.

UyTnuBicTh MIKpOOPraHi3MiB paHOBOTO €KCyJaTy 10 aHTHO10THKIB (Tabi. 3) mokasano, mo Staph.
epideemidi, 0yB yyTnuBuii 10 nedanocnopuny I mokoaiHHs (11eda3oiit) i 10 oleaHIOMILIMHY (aHTH-
0I0THK MaKpOJIIIOBOTO PsAIY), MEHILOK Mipoto a0 nedakiopy (uedanocmopus Il mokominnsg). o pe-
IITH aHTHOIOTHKIB — NICHIIWIIHY HATPi€Ba Cijlb, aMIIIIIHY, KAHAMINUHY, TOKCUITUKITIHY JaHUH MiK-
pOOpraHi3M BHSIBHBCS CIa0KO YyTIMBHM a00 30BCiM HedyTnuBuM. Staph. aureus, OyB 4yTIMBHI 10
nedakiopy i oleaHIOMIIUHY. Ste. pyogenes, OYB UyTIUBUN 10 NOKCUIMKIIHY 1 1eda3oiiny Ta ciadbo
YyTIUBUHA 10 KaHaMIIUHY, HedakiIopy i oneanaoMiluuy. Ste. mesentezoides, OyB uyTnuBuii 10 neda-
30J1iHY, He¢aKiIopy i oJeaHIOMIHUHY 1 CTa0KO YyTIMBUH A0 aMIIUWIIHY 1 JOKCULMKIIHY. Ste. fecalis
OyB UYTJIMBHIA JT0 OJICAHIAOMIIHMHY 1 c1a0KO UyTIWBHHA 10 KaHAMIlMHY, 1edasominy i nedaxiopy, E.
coli Oyna 4yTnuBa 10 OJIeaHAOMINMHY 1 ClnaOKo 4YyTiMBa A0 AOKCHIMKIIHY 1 umedaxmopy. Cl.
sporogenes Oyna 4yTaMBa 10 AOKCHLIUKIIHY, HedakiIopy i oleaHIOMIIMHY Ta c1abo 4yTiuBa 10 OeH-
3WJIMEHIIIIIIHY HATpieBol coumi, amminwiiny i nedasoniny. Cl. perfringens Oyna gyTiuBa 70 nedakxio-
py 1 0JI€aHIOMINIMHY Ta cJIAa0KO YyTIIMBA IO KaHAMIIIMHY 1 medazominy (Tadm. 2.).

Tabmums 2 — UyrausicTs paHoBoi Mikpodiopn 10 anTnGioTHKIB

Bun mikpoopranizmy I II I v \% VI VIL
Staph. epideemidis - - [+ + + +
Staph. aureus - +- + + + + +
Str. pyogenes +- - + + + + +
Ste. mesentezoides - + -/+ + . + +
Str. fecalis - - + - + + +
E. coli - /£ - + +
Cl. sporogenes + + - + + + +
Cl. pecfeingens - - + - + + +

IMpumitku: [ — 6ensuinexinuiiny Harpiesa ciib, I — ammimunin, 11 — kanaminus, IV — nokcumukiin, V — neda3sodis,
VI - nedaxiop, VII — oneanmominus; 2) (+) — 9y TIHMBHi, (+) — clabKo YyTIUBHM, (-) — HCUYTINBHUIAL.

Takum 9iHOM, MIKPOOPTaHi3MH PAHOBOTO €KCYAATy MPOSBIUIA PE3UCTEHTHICTD 0 OUTBITIOCTI aHTH-
010THKIB, SIKi 3aCTOCOBYBAJIHICH B JA0CIidi. [Ipy boMy HalOUTBITY aHTHOI0THKOPE3UCTEHTHICTE TPOSBIISLTH
E. coli Ta Str. fecalis. HalimeHI CTIHKMME MiKpOoOpraizmu Oyi 10 1edaloCHOpHHiB 1 MakpoJigiB — aH-
THO10THKIB, 110 ITOYAJTH 3aCTOCOBYBATHCH TIOPIBHSIHO HENABHO, a HAMOUTHIN CTIHKIMU 10 aHTHOIOTHKIB, sIKi
3aCTOCOBYBAIMCH TPUBAIHIN Yac — OCH3WITICHIITIIIIHY HaTPi€Ba Cijlb, aMITITIIIIHY, KAHAMIIHHY.

[IpoTtuais MikpoOHii arpecii 3A1HCHIOETHCS 38 AKTUBHOIO YYACTIO HEUTPO(QIIBHUX TPaHyIOLHUTIB,
darormrosy, mizomumy [13 — 14 | Ta iHmUX MiKpOOOIMAHUX (AKTOPiB TBAPHHHOIO OpPraHi3My. IX ak-
THBHICTh IIPH BHUITAIKOBUX THIMHUX paHaxX y co0ak MpeacTaBiieHa B Ta0mIi 3.

Sk cBimuath naHi Tabnwi 3, y BUITAJKOBUX paHax co0ak Ha 6-Wil JeHh MIKPOOOITUIHA aKTUBHICTh
(32 BUKJIIOUEHHSIM BMICTY JIi30IIMIMY) TOCTOBIPHO 301BIIYETHCS, IO BioOpaXkae aKTHBALIIO IepeBa-
JKHOT OLIBIIOCTI MPUPOIHUX 3aXUCHUX (DakTopiB. BogHOoYac crocTepiraeThCs 3pOCTaHHS aKTHBHOCTI
MIIO (y 1,5 pa3u), BAXIMBOTO €IEMEHTY aHTUMIKPOOHOT CHCTeMH HEHTPO(DITFHUX TPaHYIIOINTIB. 3a
JaHUMHU OKpeMUX HayKoBLIB [1—11] HeHTpodiibHI IpaHyIONU y JECATKU Pa3iB 301IbIIYIOTH KOHLIEHT-
pallifo KHCHIO Ha CTiHKax paHH, SKHi BIIHOBIIOETLCS 110 mepekucy Boauto (H,O,). OcranHi nmepeTso-
PEHHS SBJISIFOTH COOOK0 MIKPOOOLMAHUNA KOMILIEKC, TOKCUYHHI 1t OaKkTepiil, rpubiB, BipycCiB, MIKOII-
J1a3M, XJamijiii i 0aratbox ApiOHUX OAraTOKIITHHHUX OPraHi3MiB.

KinbkicTh mi30muMy 30UTBITYETHCS HEAOCTOBIPHO, M0 3yMOBJICHO, Ha HAIII MOTJIS, SIBUIIEM O1JTBII
Mi3HBOI MposTidepaliii MOHOLUTIB 1 MakpodariB y nepedisi paHOBOIO MPOLECY, SIKi € OCHOBHUMH ITPO-
OyueHtamu JizonuMy (depMeHT mypamizasza). OcraHHIN € BaXiIMBUM (DakTOpoM HecmenudiuHOro
TYMOPaJIbHOTO 3aXHCTY, OCKUIBKH PYHHY€E 3aXHCHY MypaMiHOBY OOOJOHKY MiKpOOPTaHi3MiB 3yMOB-
JIOT0YM MiKpoOHUH mizuc [11- 13].
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Tabmuns 3 — AKTHBHiCTH MikpoOonuanux ¢gakTopiB opranizmy cobak

Kniniyno 6-Ta noba 12-Ta noda 21-ma noba
INoxa3Huk 3JI0pOBi cOOakH, ICHyBaHHS ICHyBaHHS TICIIST HAHECEHHS
n=5 paHu paHu paHu

Mienonepokcuiasa
Heitpodinis, cepenHiit 0,88+0,04 1,3240,04*** 1,420,103 %% 0,940,045
LUTOXIMIYHHN KoedillieHT
Parourapa 48,0+0.45 57,021,127 60,021,577 52,620,637
AKTHBHICTb HeliTpodiniB, %
q)%’I‘OL[I/IT?.p.HI/II/I IHZEKC 424036 5,6+0,27% 6,2+0,36%* 4,440,41
HelTpodiniB, MK/KI
JL30UMMHA aKTHBHICT: 1,5240,19 1,78+0,06 2,0£0,07* 1,7+0,07
KPOBI, MI/1

Mpumitka: * — P<0,05, ** — P <0,01, *** — P<0,001.

MaxkcuManbHa MIKpOOOIIHIHA aKTUBHICTh 3aXMCHUX (PaKTOPIB OpPraHi3My coOaK IpH BUIAIKOBHX
paHax crocTepiraerbcsi Ha 12-Ty 100y iCHYBaHHS paHHM 1 CIiBIaJa€ 3 BUPAKCHUMH MPOIecaMH perna-
pauii (3HHKHEHHsI HaBKOJIOPAHOBOTO HAaOPSAKY, MOMITHA KOHTPAKLisl paHH, YIIIJIbHEHHS TPaHyJ i,
301IbIIEHHS 30HH KpakioBoi npoiidepariii emnigepMicy).

Ha 21-my 100y, y 3B'13Ky i3 3aro€HHAM paH, OUIBIIICTh MOKa3HUKIB aHTUMIKPOOHUX (haKTOPIB 3a-
3HaJIa 3BOPOTHOTO PO3BUTKY i IOCTOBIPHO HE BiAPI3HSIACKH BiJl KOHTPOJIO, 38 BUKIIOYEHHSIM (haromu-
TapHOI aKTUBHOCTI, 1110, OYEBHIHO, MTOB'SI3aHO 3 MMOABIHHOIO POJLIIO (HAaroUTO3y, IKUH, 3 OJJHOr0 OOKY,
OYHIIa€ PaHy, a, 3 1HIIOro, IPE3CHTYE NepepOOICHUI aHTUTCHHUI MaTepiall i PO3rOPTaHHS IMYH-
HOI Bi/ITIOBiIi, SIKA MPOJIOHTYETHCS.

[IpoTtuais MikpoOHili arpecii 3a BUNIaAKOBUX paH, sIKi He MiAJal0Th JiKyBaHHIO, 301HCHIOEThCA 3a-
XHCHUMH CHJIAMH CaMOT'0 TBAPHMHHOTO OpraHi3Mmy. [Ipy mbOMy BaXXJIMBHUM € CTaH KpOBI, sika 6arato B
qoMy 3a0e3neuye NpUpOJHY PE3UCTEHTHICTh, TOMY I'eMaTOJIOTIYHI TOCTIKEHHS € Ba)KJIMUBUMH B 3ara-
JBHIA XapaKTEepUCTHUI CTaHy TPaBMOBAHOTO opraHizmy [14-16]. Pesynbratn nocmimkenHs Mopdoio-
FYHUX MMOKA3HUKIB KPOBI BiZ0OpaxkeHi B Tabiuili 4.

Tabnuus 4 — 3minn B nepudepnyHiii KpoBi codak 3 panamu

[Toka3uuk o nmixyBaHHs Ha 12-ty o0y sikyBaHHs P
Jlixyeanns yeghazoninom
Epurpounty, T/n 6,020,16 6,8620,12 <0,01
I'emorno6iw, r/n 147,0£3,59 165,0+2,24 <0,01
Jletikouuty, I'/o 16,4+1,3 9,840,43 <0,001
Jlikysanus oneanoomiyuHom
Epurpounty, T/n 6,3+0,22 7.4420,17 <0,01
I'emorno6iw, r/n 151,0+4,03 176,6£2,96 <0,001
Jletikouuty, I'/n 16,8+0,81 9,04+0,32 <0,001
JIikysanus 6eH3unneHiyuniHoM Hampiceoio cinuio
Epurpounty, T/n 5,7620,12 6,5+0,18 <0,01
I'emorno6iw, r/n 148,0+2,47 176,0+1,79 <0,001
Jletikouuty, I'/o 18,08+0,82 13,114 >0,05

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

Sk cBimyath gaHi Tabuii 4, aHTHOIOTHKOTEPAITisS BUIAKOBUX THIHHKUX paH y cobak Ha 12-Ty mo-
Oy JiKyBaHHS CYMPOBODKYETHCS IOCTOBIPHMMH 3MiHAMH B KpOBi: a) 3a JiKyBaHHS Le(a3oliHOM —
301IBLICHHSM KIJIBKOCTI epUTpOLUTiB Ha 12,54 %, BMmicTy remoriobiny Ha 10,1 %, 3MEHIIEHHSIM Ki-
JILKOCTI JieiikouuTiB Ha 67,35 %; 0) 3a JiKyBaHHs OJICAHAOMIIIMHOM — 301IBIICHHIM KiJIbKOCTI €pHUT-
pouuTiB Ha 15,33 %, BMicTy remoriio0iny Ha 14,5 %, 3MEHIIIEHHAM KIJBKOCTI JIeHKOIUTIB Ha 85,84 %;
B) 3a JIKyBaHHS OCH3WINCHILMJIiHOM HATPi€BOIO CULIIO — 30UIBIICHHSAM KUIBKOCTI €pUTPOLMTIB Ha
11,4 %, Bmicty remorno0iny Ha 15,1 %, 3MeHIIIEHHIM KUTBKOCTI JiefikoruTiB Ha 38,01 %.

VY nornubjeHOMY PO3yMIiHHI I'eMaTOJIOTIYHUX 3PYIIeHb HEOOXITHO BpPaxOBYBaTH TaKOXK 3MIiHH
neiikorpamu (Tadi. 5).
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Tabmuns 5 — Jleiikorpama kpoBi codak (%) 3 BUNAAKOBUMH paHaMu (n=5)

Kniniuno 310poBi 6-Ta 100a icCHyBaHHS 12-ta noba 21-ma goba micis
[ToxazHuk .
cobaku paHH ICHYBaHHS paHI HAHECCHHS PaHU
bazodinu 0,6+0,27 0,8+0,18 0,8+0,18 0,6+0,27
Eozunodinu 5,84+0,18 8,240,36%** 8,640,367 6,2+0,36
IOmni - 0,8+0,18%** 1,4+0,27%%* 0,4+0,27
[MaymuakosepHi 2,4+0,27 10,2+0,58%** 11,8%0,40%** 2,8+0,36
CerMeHTos IepHi 55,6+1,52 49,4+1,52* 46,24]1,03%:%* 61,2+0,99*
Jlimpouuru 30,2+1,48 22.2+1,03%* 22,4+0,49%:%* 23,6+1,75*
MoHouuTH 5,6+0,49 8,440,27%#** 8,440,275 5,240,36

IMpumitka: * — p<0,05, ** — p <0,01, *** — p<0,001 BiAHOCHO KOHTPOIIO.

Sk cBiguath gani Tabauumi 5, y KpoBi co0ak 3 THIMHUMH paHaMH BHSIBIICHO HEUTpodinito. Y KiiHi-
YHO 3JI0POBHX CO0AK 3arajibHa KiJIbKiCTh HEUTPOMIIBHUX IPaHyIOLUUTIB cTaHOBHIA 58 %, a y cobak 3
THIHHUMU paHaMu Ha 6-ty o6y — 60,4 %, Ha 12-Ty 100y — 59,4 %. [Ipu 1IbOMY Ba)KJIMBO BiJIMITHTH,
10 HEUTPO(DIIBHUH JEHKOINUTO3 CYNPOBOIKYBABCS BIpOTiAHUM 301IBIIEHHSIM y KPOBi KUTBKOCTI cer-
MEHTOSIZICPHUX HEHTPODUTEHUX TPAHYJIOIUTIB 1 TTOSBOIO (YTBOPEHHAM) IOHUX. [li 03HAKH 3aCBiMUYIOTH
HasIBHICTB «SIEPHOTO 3CYBY JIBOPYY», II0 3yMOBJICHO HAJAXO/PKEHHSIM Y KPOB MEHII 3piaux (opm, a
OTKE 1 MEHII (PYHKIIIOHAJLHO AKTUBHUX HEHTPOQIIBHUX IPAHYJIOLMTIB.

Coiz TakoXK HArOJIOCHTH, 10 Ha 21-1ry 100y IS TOpaHeHHs], KON paHH MPAKTUIHO 3aroiiich, 3Mi-
HHM B LUTOrpaMi KpoBi 3anmiianucs. Tak, KiTbKicTh HAHOLIBII (PyHKIIIOHAIBHO aKTUBHUX CErMEHTOSIEp-
HHUX HEUTPOQUIIB y co0aK 13 3arOEHMMHU paHaMH OyJia JOCTOBIPHO OINIBIIION Y MOPIBHSHHI 3 KIIHIYHO 310~
POBUMHM TBapHHAMH. Te€ caMe CTOCYEThCS 1 KIIBKOCTI JTIM(OLIUTIB. Yce 1ie 03HaYae, 110 TJIMOMHHI 3MIiHH Y
co0ax 3 THIHHUMHU paHaMu, HE 3BaKalOUYM Ha YiTKe BUIUME 3aTO€HHS OCTaHHiX, He 3HUKIM. Ha Hamry nym-
Ky, 1Ie TIOB’513aHO, 3 OHOTO OOKY, 3 Pe30pOTHBHUMH 1 MOJEIIOBAJILHIMH IIPOLIECAMU B pyOLIEBii TKaHNHI,
a 3 IHIIOT0, BIPOTiAHO, 13 TIEBHUMH 3aJIMIITKAMH MIKPOOPTaHi3MIB Y TIIMOMHI paHOBOTO PETCHEPATY.

Ha croronni taki mocmigauku sk B.1. Jlesuenko, B.B. Bimizno, LI1. Kongpaxiu Ta in. [17], Ha mia-
CTaBi MMOKa3HHKIB JIEHKOIpaMH PEKOMEHIYIOTh BPaXOBYBATH CITiBBiIHOLICHHS JTiM(OLUHUTIB 10 CErMEH-
TosimepanX HedTpodineaux TpamymoruTie (JI/CSH). Bakaerbes, Mo Iel MOKa3HHWK BimoOpakae
aJlanTHBHI MOYJIMBOCTI opraHizmy TBapuH [ 18—20]. 3pymieHHs ocTaHHIX y nepe6i3i 3aroeHHs THIHHUX
paH mpeacTaBiieHi B Ta0mili 6.

Tabnurs 6 — Iloka3HUK aJanTHBHUX MOKJIMBOCTEH OpraHizMy codak 3 rHiiHMMu panamu (n=5)

Kuiniuno 310poBi | 6-Ta noba icHyBaH- | 12-Ta 106a icHyBaHHS 21-ma goba micis
IToxa3Huk
cobaku HS paHu paHu HaHECEHHS pPaHH
JI/CSIH 0,530+0,04 0,378+0,03 0,376+0,01 0,368+0,032
P
(BITHOCHO KJIIHIYHO 3JJOPOBUX - <0,05 <0,01 <0,05
TBapHH)

Sk cBimyath AaHi TaOmuI 6, MOKA3HYK aANTUBHUX MOXKJIMBOCTEH TBapUHHOTO OPTraHI3My Y CO0aK 3
THIHHUMH paHaMHA HEYXWIHLHO 3HIKYBABCS IPOTATOM YCHOTO TIEPIOAy CHOCTEPEKEHb 3a TepebiroM paHo-
BOro mporiecy. Lle cBiTIuTh 1Mpo Te, 110 THiiHI paHy, He 3BayKarour Ha MOP(MOJIOTIYHI 03HAKH iX 3arOE€HHS,
MPOJOBKYBAJIM CIIPABIISITH CBill HETATUBHUIA BIUIMB, i THM CaMHM, Ha HAlly JyMKY 1 0araTboX KJIHIIKCTIB
[21-22], 3umKyBamu eeKTUBHICT IPUCTOCYBAHHS TBAPHH JI0 YMOB HABKOJIMIIIHHOTO CEPEIOBHILIA.

OTxe, THIMHA paHa, YpaXxOBYIOYH ITUTOJIOTIYHI 3MiHH KPOBIi, HE € TAaKMM 001 TUIMYAaCOBUM HETIIKi-
JUTMBUM TOIIKOPKEHHAM, HACHIAKH SKOTO TOBHICTIO 3HUKAIOTH Y 3B’SI3KY 13 3aroeHHsM. ToMy pario-
HAJILHOMY JIIKYBaHHIO THIHHMX paH HEOOXiAHO MPHUALIATH HaJIS)KHY yBary, BeCh 4ac yJ0CKOHAIIOIOYN
METOMM JIIKYBaHHS.

BucnoBkn. 1. Cepen BUIIagKOBUX paH co0aKk HAHOINBII 4acTO 3yCTPivaIOThCA pi3aHi, KycaHi,
ymrOJIeHi 1 pBaHi paHU, K1 3a0py HIOIOTHECS B OCHOBHOMY CTa(1JIOKOKAMH 1 CTPENITOKOKaMH, a 3a
BIIKpUTUX THIMHUX — acomiamisMu Mikpoopraui3miB (Str. facials, Staph. epidermidis, Staph.
aureus, Str. pyogenes, Str. mesenteroides, Str. fecalis, E. Coli, Cl. sporogenes).

2. Konraminauisi panu y co0ak THIHHUMH MiKpOOpraHi3MaMu CYIpPOBOIKYETbCS HEUTPOPITEHIM
JICHKOIIMTO30M 1 BIpOTITHUM 301IBIICHHIM Y KPOBI KIJIBKOCTI CETMEHTOAACPHUX HEUTPODIILHUX Ipa-
HYJIOIIUTIB Ta TOSBOO FOHMX. [[i 03HAKM 3aCBiTUYIOTH HAsIBHICTD «SIICPHOTO 3CYBY JIIBOPYY».
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3. PanoBa mikpodiopa HaiOLIbII YyTiIMBa 10 1ehaJOCIOPHUHIB 1 MaKpOiaiB. Y MPUPOIHIH
npoTuAii MiKpoOHil arpecii y 3B'SI3Ky 3 BUNaAKOBUMH paHaMu OepyTh aKTHBHY y4YacTh Miejolle-
pokcuasa, (aromuTos i Ji301IuM.

4. CraH HecneudiuyHOI pe3UCTCHTHOCTI, Y XapaKTEPUCTHIII ITepeOiry paHOBOI'O IPOLIECY 3a BHIIAIKO-
BUX THIHHX paH, JOCTOBIPHO 3pOCTa€ MOYMHAIOUH Bif 6 10 12 100U BKIIOYHO. AKTUBHICTH MIKPOOOIHA-
HUX (aKTOpiB MieJIoNIepoKcHAa3u HelTpodiniB (cepeqHiil UTOXIMiYHMHA KoedilieHT) Ha 6-Ty Ta 12 100y
ICHYBaHHS PaHH, BITHOCHO KOHTPOJIIO) cTaHOBUTH 1,32+0,04, 1,42+0,103; daronmTapHa aKTHBHICTb HEHT-
podimis (%) Tex msunryeThes Big 57,0+1,12 mo 57,0+1,12%; BiqnoBigHO 3pocTa€e i IPUPOIHS PE3UCTCHT-
HICTh 3a MMOKa3HUKAMU JIIMITIB (haroiurapHoi akTUBHOCTI HeHTpodiniB (%) 13 57,0+1,12 no 60,0+1,57 Bin-
HOCHO KOHTPOJII0. MiKpOOOIIH/IHa aKTHUBHICTD (38 BUKIFOUCHHSAM BMICTY J1i301MMY) (haroiurapHoOro iHie-
KCy HEUTpOo(DiIiB (MK/KIT) TEX IMiBUIIYETHCS.
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CocTosiHne Hecrenu(pIecKoii Pe3NCTEHTHOCTH Y CO0aK MPH paHax

Kyk A.O., ITerpenko O.®., [Terpenko O.0.

IpuBeneHb! aceKThl CIy4ailHbIX paH y cobak, KOTOpbIe, KaK MPaBiIo0, HHOUIUPOBAaHHbIE aCCOLUALUSIMU MHUKPOOpra-
Hu3MoB (Str. facials, Staph. epidermidis, Staph. aureus, Str. pyogenes, Str. mesenteroides, Str. fecalis, E. coli,
Cl. sporogenes). [1o pe3ynbraram uccieqoBaHUN yCTAHOBIICHO, YTO paHEeBas MUKpOQIiopa HanboJee TyBCTBUTEIbHA K Lieda-
JIOCHOPHHOB U MakKpOJIUAOM. B ecTecTBeHHOI MPOTHBOACHCTBUS MUKPOOHOW arpecCHy MPUMAaIOTh aKTUBHOEC YYacTHE MHE-
JIOTIEpOKCHIa3a, Garonuro3 u Jm3onuM. KoHTamMuHAIMS paHbl y co0aKk THOWHBIMA MHKPOOPTaHHU3MaMHU COIPUBOXKIAITCS
HEUTPODUITHHBIM JISHKOLIUTO30M U BEPOSITHBIM YBEJIMYCHHEM B KPOBH KOJIMYECTBA CETMEHTOSIICPHBIX HEHTPOMHUIIOB U MOSIB-
JIEHUEM FOHBIX. DTH IPU3HAKU CBUJIETEILCTBYIOT O HAJTMUYUH «SIIEPHOTO CABUIA BIEBO».

KuiroueBble ci1oBa: cobaku, paHa, pe3UCTEHTHOCTh, KOXKa, KPOBb, IKCCYAAT.

The state of nonspecific resistance in dogs with wounds

Zhuk A., Petrenko O., Petrenko O.

The article presents aspects of accidental wounds in dogs that are usually infected with associations of microorganisms
(Str. Facials, Staph., Eridermidis, Staph. Aureus, Str. Phyogenes, Str., Methenteroides, Str. Fecalis, E. Coli, Cl. Sporogenes).
By results of researches it is established, that the wound microflora is most sensitive to cephalosporins and macrolides. In the
natural counteraction of microbial aggression, I actively participate in myeloperoxidase, phagocytosis and lysozyme.

Contamination of the wound in dogs by purulent microorganisms suprovodzhuetsya neutrophilic leukocytosis and a
probable increase in the blood of the number of segmented neutrophils and the appearance of young. These signs indicate a
"nuclear shift left".
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The wound microflora is most sensitive to cephalosporins and macrolides. Myeloperoxidase, phagocytosis and lysozyme
actively participate in the natural counteraction of microbial aggression in connection with accidental wounds.

Damaged tissue throws a number of biologically active substances that cause wound pathogenesis. There is
depolymerization of the matrix, there is swelling, tissue acidosis, hypoxia. Inducers in the development of catabolic processes
are lysosomal and other enzymes, degranulation products of tissue basophils.

The process of wound healing is provided by the action of short-range regulators on the cellular and sub-cellular levels. So,
platelets emit the so-called platelet growth factor of fibroblasts (the main stimulant for healing wounds under the scrotum).

Pathogens of inflammatory local processes in the wound are mainly staph. erydégmidi, Staph. aureus, str. Ruogenes, Str.
mesenteroides, Str. fesaly Occasionally they joined Sl. sroogenes In addition, wound healing of E. coli in association with CI
was relatively common. peggiegenns

Sensitivity of the microorganisms of the wound exudate to the antibiotics showed that Staph. eredegmides, was sensitive
to cephalosporin I generation (cephazolin) and to oleandomycin (antibiotic macrolide series), to a lesser extent to cefaclor
(cephalosporin II generation).

In dogs with severe wound inflammation, the number of microorganisms in 1 ml of exudate was 106-109, that is,
exceeded the critical level of 105. The excess of the critical limit of the presence of microorganisms is considered to be the
main cause of suppuration of casual wounds. However, suppuration was manifested also in a significantly smaller number of
microorganisms in the exudate, especially in the presence of fragments of dead tissues, extraneous bodies in the wound, as
well as in the case of reduced reactivity of the organism.

To the rest of the antibiotics — penicillin sodium salt, ampicillin, kanamycin, doxycycline, this microorganism was
weakly sensitive or completely insensitive. Staph aureus, was sensitive to cefaclor and oleandomycin. St ruogenes, was
sensitive to doxycycline and cefazolin and was slightly sensitive to kanamycin, cefaclor, and oleandomycin.
St mesenteroides, was sensitive to cefazolin, cefaclor, and oneagomununy and is weakly sensitive to ampicillin and noxcu-
nukinuHa. St Fesalius was sensitive to oleandomycin and weakly sensitive to kanamycin, cefazolinum and cefaclor, E. coli
was sensitive to oleandomycin and slightly sensitive to doxycycline and cefaclor. Sl. The sroorogenesis was susceptible to
doxycycline, cefaclor, and oleandomycin and slightly susceptible to Sl. Sroorogenesis was susceptible to doxycycline,
cefaclor, and oleandomycin, and slightly sensitive to benzylpenicillin sodium, ampicillin, and cefazolin. SI. Regfigingen was
sensitive to cefaclor and oleandomycin and was slightly sensitive to kanamycin and cefazolin

The state of nonspecific resistance, in the characteristic of the course of wound process with random purulent wounds, signifi-
cantly increases from 6 to 12 days inclusive. The activity of microbicidal factors of neutrophil myeloperoxidase (average cytochemi-
cal coefficient) on the 6th and 12th day of the wound's existence, relative to the control) is 1.32 + 0.04, 1.42 + 0.103; the phagocytic
activity of neutrophils (%) also rises from 57.0 + 1.12 to 57.0 + 1.12 ; accordingly, natural resistance is increasing in terms of the
limits of the phagocytic activity of neutrophils (%) from 57.0 + 1.12 to 60.0 + 1.57 with respect to control. The microbicidal activity
(excluding the lysozyme content) of the phagocytic index of neutrophils (wkl) also increases.

Thus, the microorganisms of the wound exudate exhibited resistance to most antibiotics that were used in the experi-
ment. At the same time, E. coli and Str showed the greatest antibiotic resistance. fesaly The least resistant microorganisms
were to cephalosporins and macrolides — antibiotics that began to be used relatively recently, and the most resistant to antibi-
otics that were used for a long time — benzylpenicillin sodium salt, ampicillin, kanamycin.

Counteraction of microbial aggression is carried out with the active participation of neutrophil granulocytes,
phagocytosis, lysozyme and other microbocidal factors of an animal organism. Their activity at random purulent
wounds in dogs.

Key words: dogs, wound, resistance, skin, blood, exudate.
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BIIJIMB CUMBIOHTIB JIBOX TAKCOHOMIYHUX I'PYII (PASTEURELLA
MULTOCIDA 1 ASCARIDIA GALLI) HA KJITHIYHI IOKA3HUKU IITHUIIT
3A MIKCT HACTEPEJIBO3HO-ACKAPUAIO3HOI'O 3AXBOPIOBAHHS

B crarTi BUK/IaIeHO pe3yabTaTH KOJIUBAHb KIIHIYHUX IOKA3HUKIB (TEMIIEPATYPH Tijla, YACTOTH JMXAHHS, YACTOTHU ITyJIb-
Cy) y IITHIII 3a MIKCT ITaCTePeJIb03HO-aCKapHIi03HOTO 3aXBOPIOBAHHS. 3a OISy KIIHIYHO XBOPOT NITHII CUMITOMOKOMIIIEKC
OyB XapaKTepHUM 1 CyIpOBOJDKYBABCS B OCHOBHOMY HEPBOBHMH SIBHIIIAMH, NIPOQY3HUM HMPOHOCOM 3 JoMilIkamu (iOpumy,
ciu3y 1 KpOBi, aHEMI€I0 Ta MPUITyXaHHSIM Cyriio0iB. BecTaHOBIIEHO, IO y BCiX BUIIB KIIHIYHO XBOpPOi NTHI rapsdka Oyna
cy0eOprITbHOIO 1 CYyIPOBOKYBAIACh IOJIIHOE Ta Taxikapaiero. IIpu 1iboMy criocTepiraiy pi3ke HiIBUIIEHHS TeMIIepaTypu
Tina y kypeit — Ha 2 °C, ingukiB — Ha 1,6 °C, ryceii — Ha 1,5 °C, xadok — Ha 3,7 °C, rony6iB — Ha 3,7 °C i mamyr — Ha 0,8 °C
MOPIBHSIHO 3 KOHTPOJIBHOIO IPYIIOL0.

KunrouoBi ciioBa: ntuist, MikcT, KJIiHI4HI TOKa3HUKH, OaKTepis, TeIbMIHT.

© IMauc B.M., 2017.
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IMocTaHoBKA MPOOGJIEMH aHAJII3 OCTAHHIX AOCTiTKeHb i mybmikamiii. [ITaxiBHUIITBO YKpaiHu € on-
Hi€l0 3 HaHOUTBII IHTEHCUBHHX 1 AMHAMIUHMX Taly3ed CUIbCHKOTOCTIONAPCHKOrO BUPOOHUIITBA, SIKE Mae
MO>KJIMBOCTI B KOPOTKI TEPMIiHH 3HAYHO 30UTHIIATH BUPOOHHUIITBO JI€THYHUX BUCOKOKATOPIHHNIX TPOTYK-
TIB 3 METOIO 3a0€3CUCHHS HaceIeHHs (hi310JI0rYHO HEOOX1IHO HOPMOIO XapuyBaHHsd [2, 6, 7].

CporozHi MpOoLEecH Mi>KHAPOAHOT €KOHOMIYHOI 1HTerpatii € JOMiHyIOYMMH B PO3BUTKY CBITOBOI €KOHO-
Miku. [HTErpaniss Ykpainu y eBponeiicbke CIiBTOBAapHUCTBO aKTyallizye MpoOieMy MpOIOBONIBYOI Oe3MeKH,
apke cTabUTLHIN PO3BUTOK JIepyKaBH HEMOXKIIMBHUI O€3 BUPIIICHHS ITPOOIeMH TPOI0BOJIHUOI Oe3MeKH [7].

3ocepemKeH S TITHII Ha 0OMEXEHIH TepuTopii 3aKOHOMIPHO TPU3BENO 10 BUHUKHEHHS HOBHX B3a€-
MHH MK MIKpO- 1 MakpoopraniaMoMm. BHacilok 1IbOro BUHUKIIM 3MillIaHi 3aXBOPIOBAHHS MTHLI, 38 SKUX
PI3KO 3MIHIITHCS TTATOT€HE3, KIIIHIYHI 03HAKH, ITATOJIOT0-aHATOMIYHI 1 TTATOTICTOJIOTIYHI 3MIHH, IO YTPY/I-
HHUJIO JIarHOCTHKY 1 qudepeHIiiny AiarHocTuky. Ha choromHi HaiyacTilie BiIMIYaeThCsl 3MIIIIaHHUN TIepe-
Oir 3aXBOPIOBaHb. 3'SIBUIIOCS OaraTto HOBUX 200 aTUTOBHX ()OPM 3aXBOPIOBaHb, L0 3yMOBJIEHO TaK 3BaHUM
MICLEBUM MIKpOOi3MOM, MiJ SIKUM BapTO PO3YMITH CYKYIHICTb YMOB, IO CIIPUSIIOTH MPOHUKHEHHIO MiK-
poOiB B OpraHi3M IITHII, X 30epeKEeHHI0, PO3MHOKEHHIO, PO3BUTKY 1 BapiademsHoCTi [1, 2, 8, 11].

[Tactepenbo3HO-acKapuAi03HE 3aXBOPIOBAHHS — 1€ TOCTPE KOHTATIO3HE 3aXBOPIOBAHHS CiIbCHKO-
TOCIOIAPCHhKOI MTHUIl, MUKUX TEPEIITHUX T4 CUHAHTPOITHUX NTAaxXiB 1 JIOAWHU, K€ CIPUYUHIOIOTH
30yaHUK macTepenso3y Buny Pasteurella multocida i 30ymHUK ackapumiosy Buny Ascaridia galli, o
XapaKTepU3YEThCs CEMTUIIEMIEI0, TEMOPATiYHUM J1iaTe30M, CHJIOKApAUTOM, HEKPOTUYHUM YPAXKCHHSIM
MEYIHKYU, KaTapaIbHO-TeMOPAriYHUM 3arajJeHHsIM TOHKOTO 1 TOBCTOTO BiJIIUIIB KHIIEYHUKY Ta BHCO-
KOI0 JIeTalbHICTIO [3, 8, 9, 10].

VY KIIHIYHO 310POBOi NMTHIII MEXaHI3MH TEPMOPETYJIAIIT 3a0€3MedyIoTh PiBHOBATY MIXK TEIJIOYT-
BOPEHHSAM 1 TEIUIOBiAIaueIo, 3aBASKH YOMY TeMIlepaTypa Tijla MiATPUMYETbCS MOCTIHHO 3 ACSIKUMHU
KOJMBAHHAMH. SIKIIO y NITUIN BiMIi4a€eThCs MiABHUINCHHS a00 3HWKEHHS TEMIIepaTypH TiJia, TO IIe CBi-
JYUTH TIPO TIOPYIICHHS TEPMOPETYIIAIIT 32 TIeBHUX MPHUYKH. YacTOTy MyNbCy BH3HAYAIOTh 32 KiJIbKic-
TIO KOJIUBaHb apTepii mpoTsaroM 1 XBuinHU. BoHa KOMTMBAETHCS Y BETHUKUX MEKaX 1 3aJIC)KUTH BiJl BH-
ny, BiKy, cTati ntuwi, 1i ¢izionoriyaoro crany ta (i3MYHOr0 HaBaHTaXEHHS. JlocmiKeHHS TuXanb-
HUX PYXiB BKIFOYa€ BUBUCHHS YaCTOTH Ta TNIMOWHU TUXAHHS, TUITY H PUTMY JMXaHHS, CAMETPUYHOCTI
TUXAIBHUX PYXiB, HASSBHOCTI 3aIMIIKH. 32 BCTAHOBIICHHS JiarHO3Y Ha MIKCT MacTepebO3HO-aCKapH-
JIi03HE 3aXBOPIOBAHHS INTUIll BOKIMBUM € BUBYCHHS KIIIHIYHUX TIOKAa3HHKIB: TEMIICPATypH Tiia, 4ac-
TOTH JAUXAHHA 1 9aCTOTH IyJbey [4, 5, 8, 9].

Ha cporomni BifcyTHI mpaili B SKUX Oy O BUCBITIICHI MATAHHS IOJI0 TIOTJIMOJICHOTO BUBYCHHS
KIIIHIYHUX MOKAa3HMKIB MTUII 1 JOCHIIPKEHO iX POJib y TOCTAHOBII iarHO3Y 3a MIKCT MAcTEePeIbO3HO-
ACKapu/1i03HOTO 3aXBOPIOBaHHS. ToMy MeTOI0 €TaTTi OyJ0 BUBYMTH KOJIHMBAaHHS KIIHIYHUX MOKAa3HHU-
KiB (TeMIlepaTypu Tijla, YaCTOTH AWXAHHS, YaCTOTH MYyJbCY) y TTHIIl 3a MIKCT IMacTepeTbO3HO-
ACKapU/1i03HOTO 3aXBOPIOBAHHSI.

Marepian i MmeToanka gocaimkenHsi. JlocmikeHHS MPOBOAMIN Ha 6a3i (hepMepCHKOro roCTonapcT-
Ba «II» 1 mpuBaTHOTO TiATIpHEMcTBa «I1-1» J[HIIpOIIETPOBCHKOI 001aCTi, MPUBATHOTO TOcmomapcTBa «Kx»
[TonTaBcbkoi o6nacTi, Jadoparopii TBapuHHMIITBA JlepikaBHOI ycTaHOBU [HCTUTYT 3epHOBHX KyIbTyp Ha-
LiOHANBHOI aKazeMii arpapHUX HayK YKpaiHW, y Bigi OakTepiassHUX XBopoO TBapuH IlaBrmorpaacekoi
JepaBHOI paifoHHOT JabopaTopii BeTepuHapHOT MeULIHH J{HIMPONEeTPOBCHKOI 00JIacTi.

3a MPHUHIIMIIOM I1ap aHaJoriB 0yj10 chOpPMOBAHO ABI IPYIH MTHUIIl KOXKHOIO BUAY (KYpH, IHIUKH,
T'yCH, KaukH, ToIyOu, mamyru) i KoHTposbHa (KJIiHi9HO 310poBa ntuis) (n=10) 1 gocnigHa (KIiHIYHO
xBopa ntuis) (n=10) y KoxHii Tpyti.

MarepianoM 1St TOCHIKEHB CIIyTyBajia KIiHIYHO 3I0pOBa Ta XBOPa MTHUIIS.

[TpoBoauM KITIHIYHAN OTJISIT NTHII, KUK TiependadaB BU3HAYCHHS TabiTyCcy (3aralbHOTO CTaHy),
MOJIOKEHHS TiJla B POCTOPi, BroJoBaHOCTI, OyJOBHU Tina, cTaHy mip'st (KoJip, TBMSHICTh, 3a0pyaIHe-
HICTb), IKipH, BUAUMHX CIIM30BHX O0OJIOHOK, ITOCTAHOBKH KIiHITIBOK, CTaHY CYTJIO0IB, TUXAITBHUX PY-
XiB, BUSIBJICHHS 3MIiH B IPUMMaHHI KOPMY Ta MUTHOI BOAHM, JOCIIIKYBaIU akT AedeKallii Ta CTaH 1moc-
Ty (KoJip, KOHCUCTEHII0, HASSBHICTh JOMIIIIOK, 3arax).

Temmnepatypy Tija BUMipIOBAIX 3a JOINOMOTOI0 PTYTHOTO MAaKCHMaJbHOTO TEPMOMETpa y Kiloalli.
[epen BBelleHHSIM BETEPUHAPHHUN TEPMOMETP CTPYIIYBAIH, (PIKCYIOUH HOTO 3HWU3Y BKA3iBHUM Iaib-
1eM, 00poOIsTH Ba3eniHOM 1 00epTalbHUMH PyXaMu 00€peKHO BBOJIWIIN B KJIOAKY, 1O MPOTHUIICKHOTO
KIHIISI TepMOMETpa MPUB'I3yBaK OWHT. BUMiproBaiu TeMreparypy Tijia MPOTATOM 5 XBHIIUH, a TIOTIM
TEpPMOMETP BUHMAaIH, BATUPAIN BATOIO 1 3MiMaJIM TIOKa3HUKH TeMIeparyp 1o mkai. [lo 3aBeprieHHi
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PTYTHHH CTOBIMYHK OOOB'SI3KOBO CTPYIIYBalH, a TEPMOMETP OOPOOISITH Ne3iHPIKYIOUMM PO3YHHOM 1
noMimanu y GyTisip.

YacToTy myJbcy Y NTHLI BU3HAYAIH HUIIXOM MiAPaXyHKY YaCTOTH CKOPOYEHHS cepls 3a JOIIOMO-
rOI0 IOPTATHBHOTO YIIBTPA3ByKOBOTO MpUiIaLy AJs forieporpadii.

3a moCiKeHHS YacTOTH JTUXaHHS BU3HAYAIM KUTBKICTh JUXAJTbHHUX PYXIB 32 XBHJIMHY, HASBHICTh
KaIlLTIO, THI i PUTM AWXaHHSA, CHMETPHYHICTh JAUXAIBHHUX PYyXiB, HASABHICTH 3agumIKu. YacToTy Iu-
XaHHS BU3HAYAIH MiJpaXyHKOM KiTBKOCTI PyXiB ITPYIHOI 1 Y4epeBHOI CTIHKH 32 1 XBUIMHY.

ExcriepyiMeHTaBHI OCHIPKEHHS HA TITUIT TIPOBEICHI 3 YpaxyBaHHSIM OCHOBHUX IPUHIUITIB 010€THKH.

Pesynpratn mocmimkeHb OOpOOSSIM 3a JONMOMOTOI MakeTa MPHKIATHUX Tporpam Microsoft
Excel. BiporigHicTe OTpUMaHUX JaHUX BU3HAdanH 3a Kputepiem CTbiofeHTa. Pe3ynbTaTi BBaXKaiu
Biporigaumu 3a P < 0,05, P < 0,01, P < 0,001.

OcHOBHI pe3yJbTaTH AOCTIIZKeHHs. 32 OISy KIITHIYHO XBOPOT NTHUIII CIIOCTEPIralid TaKi 3MiHH:
NPUTHIYCHHS, COTIOPO3HUI CTaH, KpWia OIMYIIEHi, JUXaHHS YTPyJHEHE, BHIUMI CIM30BI 00OJOHKH
aHEMIiYHi, KOH'FOHKTHBIT, BUTIKaHHS 3 A3b00y CIH3Y, BUAUICHHS 13 Hi3/IPiB CEPO3HO-CIIM30BOTO €KCY-
JaTy, MPUITyXaHHs Ta nepdopallis cepexoK, aHOPEKCis, Crpara, BroJ0BaHiCTh HIDKYECEPEIHs, Tip's
CKyHOBJIKEHE, ThMSIHE, HABKOJIO KJIOaKW 3a0pyJHEHE TOCHi oM, Tpody3HUA MPOHOC, TOCIi]] 0iIoro
KOJIBOPY 3 AoMimKkamu (iOprHY Ta MpoIlapKaMy KpOBi, HEPBOBI SBUILA (BUKPUBJICHHS LIHi), IPUITY-
XaHHs cyrao0is (puc. 1, 2).

Puc. 2. 'octpa dopma macTepesb03HO-acCKaApHUAI0O3HOT
aconianii y rosry6a Bikom 4 poku: mip's cKyioB/KeHe,
TbMsIHe, CYTJIO0H MOTOBIIIEH.

Puc. 1. HepBoBi siBMIIa Y KYPKH PiYHOro BiKy
3a rocTpoi GopMH MiKCT HacTepeIbO3HO-
acKapHAi03HOT0 3aXBOPIOBAHHS.

3a ocniKeHHs KITIHIYHUX TIOKa3HUKIB KIITHIYHO XBOPOi NTHI yriponosxk 10 mib crioctepiramu mij-
BUILICHHSI TEMIIEpaTypH TiJla, MOJIITHOE Ta Taxikapito. Pe3ynsraTi mocmimkeHb HaBeaeHi B Tabmui 1.

Ta6muns 1 — Kainiuni moka3ankn ntuni Bupogosx 10 xio (M+m, n=10)

ITokazHuk
Bup nruni TeMIieparypa Tina, 4acTOTa JIUXaHHS, YacToTa I1yJIbCY,
°C 3a 1 xB ynapis 3a 1 xB
KuiniuHo 310poBa ntuiis (KOHTPOJIb)
Kypu 41,0+0,12%** 17,0+0,63*** 126,3+0,40%**
IHauKH 41,0+0,11%** 19,8+0,29*** 101,9+1,72%%*
T'ycu 40,6+0,10%%* 12,740,79%%* 100,941,07***
Kauku 40,4+0,13%%* 18,9+0,59%#** 107,441,711 %%*
Tony6u 41,2+0,08*** 40,8+0,44*** 148,6+0,96%**
[Manyru 42,1+0,08*** 81,540,95%** 257,441 ,45%**
KuiniuHo XxBopa ntuis (1ociif)
Kypu 43,0+0,08*** 36,140,41%** 256,4+0,60%***
Taauku 42,2+0,08*** 28,6+0,45%** 131,5+1,09%**
T'ycu 42,1+0,09%*** 27,740,68%** 140,9+1,17
Kauku 42,6+0,12%** 32,540,52%** 151,1+0,59%**
Tony6u 45,0+0,02%** 65,940,74%** 245,4+1,15%**
ITanyru 43,0+0,02%%%* 99,7+0,67*** 620,5+1,97%#%*

Mpumitka: ***-p<0,001.
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HageneHni pe3ynbpTaTsl TOCHTIKEHD B TaONIHUIIl 1 CBIYATH PO pi3Ke MiABUIICHHS TEMIICPATyPH Tija
y kypeit — Ha 2 °C, ingukiB — Ha 1,6 °C, ryce#t — Ha 1,5 °C, xauok — Ha 3,7 °C, rony6iB — Ha 3,7 °C i
narryT — Ha 0,8 °C MopiBHAHO 3 KOHTPOJIHHOIO TPYIIOIO.

[limBuIIEeHHS TEMIIEPATYPH Y KIIIHIYHO XBOPOTO MTAXOIOTOJIIB'SI TTOSICHIOEMO THM, IIIO II€ 3aXHCHA
peakiisi oprani3aMy Ha BIUIMB MAaTOJOTIYHHUX (PAKTOPIB MATOr€HHHX CHMOIOHTIB MiKpoOioLeHO3y, L0
CYIPOBOKYBAJIOCS PO3JIaZA0M TEPMOPETYIISLIT 1 BAHUKHEHHSIM TapsuKH, 10 B MOJAIBIIOMY TIPU3BEIIO
IO TIOJTIITHOE Ta TaXiKapmii.

Y KJIiHIYHO XBOPOi NTHIl CITOCTEpIraidy MOCHICHHS YacTOTH TUXaHHSI — y Kyped Ha 19,1 pyxiB
TPYAHOI 1 YepeBHOI CTiHKM 3a 1 XBWIMHY, iHAWKIB — Ha 8,8, Tyceil — Ha 15, kayok — Ha 13,6, Tory0iB —
Ha 25,1 i mamyr — Ha 18,2 MOPiBHSIHO 3 KOHTPOJIBHOIO TPYIIOIO.

BBaskaemo, 110 TOCHIICHHS YaCTOTH AMXAHHS BigOyBalIOCs 32 PaxyHOK ITiJBUIIEHHS TEMIIEPaTypH
TiJla, BIUIMBY €HJIOTOKCHHIB CHMOIOHTIB MiKpOOiOIIEeHO3Y, KHCHEBOTO T'OJI0{yBaHHS 3yMOBIICHOTO aHE-
MI€IO 1 CepLEeBO-CYANHHOIO HeAocTaTHICTIO. [Ipyn 1boMy KpoB 30iAHIOETHCS HAa KHCEHb 1 30arauyeTsbest
BYTJIEKHCIIOTOIO, SIKA € TIOAPA3HUKOM TUXATBHOTO HEHTPY.

[1ixg yac cmoctepexeHHs: Ta 0OCTEKEHHS KIIHIYHO XBOPOT NTHLI BiAMiYaJId MPUCKOPEHHS (Taxika-
pAiro) yaapiB yactoTu myinscy 3a 1 xBuimHy. OfepkaHi JaHi B Tabnuni 1 BKa3ylOTh Ha MigBUILCHHS
JaCTOTH MyJbCy y Kypeit — Ha 130,1, iHgukiB — Ha 29,9, ryceit — Ha 40,0, kadok — Ha 43,7, roiryoiB —
Ha 96,8 1 mamyr — Ha 363,1. Lleit cTan BUHUKAB 3a paXyHOK ITiIBUIIIEHHS TEMITEpaTypH TiJIa i CYIIPOBO-
JDKYBaBCS 3MEHILICHHAM J1aCTOJNH, IO IBUAKO IPU3BOIUIIO O ACKOMIIeHcaii poOoTH cepiis.

3a MpOBEACHHS TEPMOMETPIi MTHUIN 3'ICyBalld, 110 Tapsdka Oyjia HEMOCTIHHOIO 1 3MiHIOBanacs y
BCiX BHIIB IITHIII. Pe3yipTaTl po3iamay TepMOpPETyIIIii HaBeeHI Ha pUCYHKY 3.

PesynpTaTti mocmimkeHb TEPMOPETYJISILii y KIHIYHO XBOPOI NTHUIIl CBi4aTh PO IHTEHCHBHE 3pOC-
TaHHS TEMIIEpaTypH Tijla y pi3HUX BUAIB nTULi. HeoOXigHO BiAMITHTH, 110 TeMIeparypa Tijia y KIiHi-
9HO XBOPHX Kypeil 3pocia Ha mepiy 100y 3axBoproBanns o 17% 1o 45,5 °C, B mogaabIoMy CIiocTepi-
rany piske 3HIDKEHHs Ha apyry 100y o 7% no 44,9 °C. I3 12° npyroi no6u no 17% uerseproi mo6u
crnoctepiranu cyodeOpunbny hopMmy rapsiukd. 3 m'atoi 100U Temmeparypa Tija 3au3miacs o 44,9 °C,
a 0 12 wiei % 106u Bona migsuiiacs 10 45,8 °C. 13 17% m'sroi mo6u 1o 12% mocroi no6u crocre-
piranm TeHIEHIIIIO 0 3HIKEHHS TeMIiepaTypu Tina a0 44 °C. Pizke 3HWKCHHS TEMIIEPAaTypH TiJIa CII0-
cTepiramu Ha mocty 106y o 12% 1o 44 °C. Ha chomy 106y 3axBoproBanus o 7° Temmepatypa Tina
3HIKYBajacs 10 HopMmH i cranoBmia 41,7 °C.
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Puc. 3. Iloka3HuKY 3MiHM TeMIepaTypH TijIa y KIiHiYHO XBOPOI NTULI ynpoaoB:k 7 i
3a rocTporo nepediry MikcT nacTepesibo3HO-acCKapHIi03HOI0 3aXBOPIOBAHHS

94



Haykosuit Bicauk BerepunapHoi meantinam, 2’2017

V ryceii Ha apyry 106y o 7% crocrepiramu pisxe MIIBUIIICHHS TEMIIEpaTypH 10 44 1 °C. B nonma-
JBIIOMY BiiMiYaIH CyO(peOpuiIbHY rapsiKy 10 17" w'stoi go6u. Ha mocry 106y o 7% TeMnepaTypa
Tina sHmsmack 10 42 °C, o 17% uiei % no6u t 3uusmmace 10 41,8 °C, a Ha cbomy 100y o 17° Temme-
patypa Tina Oyia B Mexkax (i3ionoriyHoi HOpMH.

VY KIJIIHIYHO XBOPOTO MOTOMIB'S iHAMKIB CIIOCTEPIraiy MiJBUILIECHHS TEMIIEpaTypy Tijla Ha mepiry 100y
0 17% i Bucoky Temmeparypy, 1000Bi KonmuBauHs skoi 6ymu Ginbie 1 °C 1o 17° m'aToi 106w, Take sBHIIE
HA3UBAETHCS PEMITYIOHOIO Tapsiakoro. Ha mocty 106y o 7% criocTepiraim sHIDKEHHs TeMIepaTypH Tila 10
42,5 °C i Ha cboMy 106y 0 7° TemrepaTypa Tila PHXOIMIA 0 HOPMH.

VY kauok Temrieparypa Tina 3pocina a0 41,6 °C i Oyna cyodeOpHIbHO YITPOAOBK MEPIIOi i Pyrol
106u, a Ha Tpetio 106y o 17° Boma 3pocia 10 42,8 °C i cocTepiranu GpeGprIbHY rapsdKy 10 77 mro-
croi no6wu. I3 12% wurocroi 1o6u Temmeparypa Tina samsmacs 10 40,3 °C i B moxansimoMy 6yi1a B Me-
*ax (i310J0riyHOI HOPMHU.

B rony6iB Ha nepury 106y o 17% croctepiranu piske mmiIBHIIEHHs TeMmiepaTypH Tina 1o 44,5 °C,
sika 6yo1a aTroBoo 10 7°° derBeproi 06w, a 3 12 uerBeproi xo6u xo 17% m'sroi 106u crocTepirau
edemepry rapsuxy. 3 7% 1o 17% mocroi 106w, Temmnepatypa Tina y rony6is 3Hm3macs 10 42,3 °C, a
Ha choMy 7100y 0 7% TemmepaTypa Tia 3HH3MIACA 10 HOpPOry (izionoriusoi HopMuL.

V mamyr BigMidanu MOCTYIOBE 3POCTAaHHS TeMiepatypu Tita g0 44,3 °C i 3 7% mpyroi mobu mo
12% m'sroi mo6wu Gyma TimeprmipeTHdHO, TOOTO GiTBIIO Bil MiABUINEHOT TeMmepaTypu Tina Ha 3 °C
MOPIBHIHO 3 (Pi310J0TTYHOI0 HOPMOIO.

BucnoBku. 1. 3a oy KIHIYHO XBOPOi NTHUIII CUMITOMOKOMITIIEKC OYB XapaKTepHUM 1 CyIpo-
BOJKYBABCSl B OCHOBHOMY HEPBOBHUMHU SIBUIIIAMH, PO Y3HHUM MPOHOCOM 3 JOMiliKkamu GiOpUHY, CIIU-
3y 1 KpOBi, aHEMI€IO Ta MPHUITyXaHHSIM CYTJI001B.

2. BuBueHO KONMMBaHHA KIIIHIYHUX TOKAa3HHKIB (TEMIIEpaTypH Tijla, YACTOTH AWXaHHS, YaCTOTH ITyJIb-
Cy) y IITHIII 32 MIKCT TIaCTePEIIbO3HO-aCKapHUII03HOTO 3aXBOPIOBAHHS 1 BCTAHOBIICHO, 110 Y BCiX BUIIB KJTi-
HIYHO XBOpOI NTHL rapstuka Oyna cyo(eOpruIIbHOO 1 CypOBOAKYBaIaCh MOJIMHOE Ta TaXiKapIi€ero.
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BuusiHue cMMOHOHTOB ABOX TakcoHOMH4YeckuXx rpymn (Pasteurella multocida i Ascaridia galli) Ha xIMHUYecKue
MOKAa3aTe TN NTHIBI IPH MUKCT NACTepPelJIe3HO-ACKAPHAHO3HOM 3200JIeBAHUU

Ineic B.H.

N3noxxeHsl pe3ysbTaThl KoneOaHui KIMHUYECKUX MOKa3aTeNnel (TeMnepaTyphl Tella, 4acTOThl AbIXaHUS, YaCTOThI MyJIb-
ca) Y NTHIbI IPU MUKCT MACTEPEeINIE3HO-aCKapUIMO3HOM 3aboneBanuu. [Ipu ocMoTpe KIMHUYECKH OOJIbHON ITHIBI CUMIITO-
MOKOMIUIEKC 0BT XapaKTEPHBIM U CONPOBOXK/JIAJICS B OCHOBHOM HEPBHBIMH SIBICHUSAMH, PO(QY3HBIM IIOHOCOM C IPUMECHIO
¢ubpuHa, CIM3M U KPOBH, aHEMHEH U OIyXaHHEM CyCTaBOB. Y CTaHOBJICHO, YTO Y BCEX BHJOB KIMHHYECKH OOJIBHON MTUIIBI
TeMIeparypa Tena Obuta cyo(eOpIIbHON M COMPOBOXKAANAch MONUITHOY U Taxukapaueil. [Ipu 3ToM oTMeuanu pe3koe MoBEI-
HIeHHE TeMIepaTypsl Tena y Kypeit — Ha 2 °C, nuamiokoB — Ha 1,6 °C, ryceii — Ha 1,5 °C, yTok — Ha 3,7 °C, romy6eii — na 3,7 °C
u nonyraes — Ha 0,8 °C B cpaBHEHHH C KOHTPOJIBHOW TPYIIIOH.

KiroueBble ci10Ba: NTHIA, MUKCT, KIMHUYECKUE TI0OKA3aTeNH, OaKTepus, FeJIbMUHT.

The influence of simbionts of two taxonomic groups (Pasteurella multocida i Ascaridia galli) on the clinical indica-
tors of bird by the mixed pasteurellosis and ascaridosis disease

Plys V.

The article presents the results changes of clinical indicators (body temperature, respiratory rate, pulse rate) in bird by
the mixed pasteurellosis and ascaridosis disease. In view of the clinically diseased symptom complex of birds was character-
ized and was accompanied mainly by nerve phenomena, profuse diarrhea with fibrin, mucus and blood, anemia and swelling
of the joints. It was found that in all types of clinically diseased birds the fever was subfebrile and accompanied by polypnoe
and tachycardia. At the same time, was observed a sharp increase in body temperature in chickens -2 °C, turkeys —
1.6 °C, geese — 1.5 °C, ducks 3.7 °C, pigeons —3.7 °C and parrots —0,8 °C in comparison with the control group.

The increase in temperature in a clinically diseased birds is explained by the fact that it is a protective reaction of the or-
ganism to the influence of pathological factors of pathogenic symbionts of microbiocenosis with a disorder of thermoregula-
tion and the emergence of fever, that subsequently led to polypnoe and tachycardia.

In clinically sick birds, polypnoe were observed in chickens — in 19.1 movements of the chest and abdominal wall for 1 minute,
in turkeys — by 8.8, in geese — by 15, in ducks — by 13.6, in pigeons — by 25.1 and parrots — by 18.2 compared to the control group.

We believe that the increase of the frequency of respiration occurred due to an increase of body temperature, the influence of
endotoxins symbionts of microbiocenosis, oxygen starvation due to anemia and cardiovascular insufficiency. At the same time blood
is impoverished with oxygen and is enriched with carbon dioxide, which is an irritant to the respiratory center.

During the observation and examination of clinically diseased birds, was observed an acceleration (tachycardia) of pulse
rate for 1 minute. The obtained data in table 1 indicate an increase in the pulse rate in chickens — by 130,1, turkeys — by 29,9,
geese — by 40,0, ducks — by 43,7, pigeons — by 96,8 and pigeons — by 363,1. This condition was accompanied by an increase
of body temperature and accompanied by a decrease of diastole, that quickly led to decompensation of the heart work.

The results of thermoregulation studies in clinically diseased birds indicate an intensive increase of body temperature in
different species of birds. It should be noted that the body temperature in clinically diseased chickens increased on the first
day of the disease at 17% to 45,5 °C, was observed a sharp decrease on the second day at 7 to 44,9 °C. From the 12 of the
second day to the 17% of the fourth day was observed a subfebrile form of fever. From the fifth day the body temperature
dropped to 44,9 °C, and at 12% it same day it incrised to 45,8 °C. From the 17% of the fifth day until the 12% of the sixth day,
was observed a tendency to decrease the body temperature to 44 °C. A sharp drop of the body temperature was observed at
sixth day at 12% to 44 °C. On the seventh day of the disease at 7 the body temperature dropped to normal and was 41,7 °C.

In the clinically diseased turkeys observed an increase of the body temperature in the first day at 17% of the and was ob-
served a high temperature, the daily oscillations of which were more than 1 °C to 17% fifth day, this a phenomenon called
remitting fever. On the sixth day at 7:00 was observed a decrease of the body temperature to 42.5 °C and on the seventh day
at 7% the body temperature came to norm.

In the geese for the second day at 7% observed a sharp increase of the temperature to 44,1 °C. Subsequently, the subfebrile fever
was marked to 17 of the fifth day. On the sixth day at 7% the body temperature dropped to 42 °C, at 17% the same day, it decreased
t0 41.8 °C, and on the seventh day at 17% the body temperature was within the limits of the physiological norm.

In the ducks, the body temperature increased to 41,6 °C and was subfibrile during the first and second days, and on the
third day at 17% it increased to 42.8 °C and observed a febrile fever until the 7:00 of the sixth day. From 12% on the sixth day
the body temperature dropped to 40,3 °C and subsequently was within the physiological norm.

In the pigeons on the first day about 17%, was observed a sharp increase of body temperature to 44,5 °C, which was
atypical to the 7% ° ™ the fourth day, and from the 12% of the the fourth day to the 17% the fifth day, was observed an
ephemeral fever. From 7% to 17% the sixth day, the body temperature in the pigeons dropped to 42,3 °C, and on the seventh
day at 7:00 the body temperature dropped to the threshold of the physiological norm.

In the parrots was noted a gradual increase of body temperature to 44.3 ° C and from the 7% of the second day to 12% '™ fifth
day it was hyperpiritical, that is, it was higher from the raised body temperature at 3 °C, in comparison with the physiological norm.

Key words: bird, mixed, clinical indicators, bacterium, helminth.
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MNOKA3HUKHN EPUTPOLIUTOIIOE3Y ¥ COBAK
3A ITAPBOBIPYCHOI'O EHTEPUTY

B 3aranbHiit maTonorii cobak eHTepoBipycHi iH(EKI] MYIeHsT MOCiNaloTh MPOBiJHE MicIe, a 0COOIMBE 3aHEMOKOEHHS
BUKJIUKAIOTh XBOPOOH 3MIIIAHOT €TioJorii, o 1mepebiraloTs 3 HETUIIOBUM IIPOSIBOM KJITHIYHIAX O3HAK.

Hagezeni pe3yabTaTd BUBUCHHS SPUTPOLIMTONIOE3Y Y coOak iH(pIKOBaHHX MapBOBIPYCHUM €HTEPUTOM. EKCriepuMeHT mpoBo-
Iy BeTepHHApHUX KiiHikax mict YKuromup, bepmuais Ta Kuis ynpongorx 2013-2016 pp. 3a Bu3HaueHwHit nepion, miz yac mpo-
BeJCHHs J1abopaTopHHUX HociimKeHb, B IOA Ta 3a nomomororo Tecr-cucteMu Oyno BusiBiieHO 288 cobak iH(IKOBaHHUX BipyCOM
pomutu Parvoviridae. Y XBoprx Ha MapBOBIpYCHHIA €HTEPHUT TBapHH OYJI0 BCTAHOBJICHO, 1110 TEMITEpaTypa Tija Oyia B Mexax HOp-
mu — 38,740,05 °C, CTOCOBHO KJIIHIYHHX O3HAK — XapaKTePH3yBaINUCh TUIIOBUM IIPOSIBOM €HTEPHTY.

BcTaHoBIIeHO, 10 Yy XBOPUX TBAapHH BiAMIYAIM €PUTPOINEHIIO, 3HIKEHHSI TeMaTOKPUTHOI BEINYUHH, CIIOCTEpIiraiy He-
3HauHe 30UIBIICHHS BMICTY IeéMOTJIO0iHY B OHOMY €PUTPOIHTI, TIHONPOTEiHEMIIO Ta Tinoaab0yMiHeMilo, 301IbIIEHHS KOoe-
¢inienTa ne Pitica i aktuBHOCTI AcAT.

KurouoBi ciioBa: mapBoBipyCHHIA €HTEPUT cO0aK, KPOB, EPUTPOLIMTOINOE3, cTabilli30BaHa KPOB, CHPOBATKa KPOBI.

IMocTanoBka npodeMu, aHATI3 OCTAHHIX J0OCHiIKeHb i myOaikaniii. 3aranbHu aHami3 KpoBi €
€KOHOMIYHO JIOITITFHUM CKPUHIHTOM, SIKHH BUSBIISIE€ OaraTo aHOMaJiil Ta IMaToJIOTIYHHA CTaH OpraHi3-
My. Y cdepl KIiHIYHOTO OOCIYTrOBYBaHHS APIOHWX TBAPHH, SK 1 B KJIIHII T'YMaHHOI MEIUIIMHU, BCE
OinpIoro 3HaueHHs HaOyBae 1abopaTopHa AiarHocTuka [ 1].

B ocranHi poku BiaAMidaeThCs 30UTBINICHHS BUTIAIKIB 3aXBOPIOBAHHS COOAK 3 O3HAKaMM Jiapei He
TUTEKY B YKpaiHi, ane 1 B €Bpomi [2,3].

BipycHi 3axBOproBaHHsI IOMaIlIHIX CO0AaK Y MICBKHX YMOBax Ha/J3BHYaiHO TOIIMPEHI, HEPIAKO BOHU
TPU3BOAATD 10 3aruOernti TBapuH. Y co0aK 3 YCiX 3apeecTpOBaHHX BipyCHHX 3aXBOPIOBAaHb YACTIILE 3YCTpi-
YaIOTHCSI XBOPOOH IIITYHKOBO-KHIITKOBOTO TPAKTY: BIPYCHI EHTEPUTH (TIApBO-, KOPOHA- Ta POTABIPYCHMIN) —
43,1 %. Bunanxu eHTepuTiB BipyCHOI €TIONOrii CIIOCTEPIraloThesl HaA3BHYAHO 4acTo ajle X iHTEeHCHBHICTh
JIeIIo Bapitoe, a came napBo- (51,6 %), kopona- (18,5 %) Ta potaBipycHuii entepur (23,5 %) [4, 5].

[TapBoBipyCHMIA EHTEPHUT — HAA3BUYAHHO KOHTario3He iH(EKITiiiHe 3aXBOPIOBAHHS 3 0O3HAKaMU ra-
CTPOCHTEPHUTY Ta MIOKapIUTYy, IO MAa€ BUCOKY JICTANILHICTh, B AesIKkux Bunaakax mo 100 % [6, 7].

Bripomork 6aratbox poKiB BBa)XKaJOCh, IO B MOMYJISALIi COOaK MUPKYIIOE Ba THIU MapBOBIPYCY
CPV-2a ta CCV-2b. Jlume B 2017 porri 3apy06i’kHiI HAYKOBIII IIJITXOM CEKBEHYBAHHS ITOJIBOBHX 130151~
TiB BCTAHOBWJIM HASBHICTh YOTHPHOX THITIB TAPBOBipyCy cobak [8].

KpoB € 1ogaTkoBUM JiarHOCTUYHUM TECTOM 3aXBOPIOBaHb Pi3HOTO I'€HE3Y, & KPOBOTBOPHI OpraHd HaJl-
3BUYAHO YyTJIMBI JI0 BIUTMBY Pi3HOMAHITHUX 1HGEKIIIHHNX YMHHHKIB, a 0COOJIMBO, BipyCHOI eTionorii [9].

HaykoBux mpalib, IPUCBSYCHUX BUBYCHHIO CPUTPOIIMTOIOE3Y Y cO0aK 3a iH(EKIIHHNX XBOPOO Bi-
pyCHOI eTionorii, BKpaif HeAoCTaTHRO. J{OCIIKEHHS IILOTO MUTAHHS € HEOOXiTHE ISl BUBUCHHS TIa-
TOJIOTIYHOTO BIUIMBY BipyCiB Ha OCOOIMBOCTI €PUTPOLIUTONOESY.

MeTo10 10CaiAKeHb 0yII0 BUBYUTH MOKA3HUKH CPUTPOIUTOIIOE3Y ¥ COOaK 3a MapBOBIPYCHOTO €H-
TEPUTY.

Marepiaj i MeToau gocitikenb. PoOoTy BUKOHYBaiM Ha (pakynbTeTi BeTepruHapHOi MeaumHn JKuro-
MHPCBHKOT0 HalllOHAITBHOTO arpoekosoriudoro yHiBepcutety QKHAEY), a Takoxk y BeTeprHHApHHX KJIiHIKaX
mict JKuromup, bepmandis Ta Kuis y niepion 3 2013 go 2016 pokiB Ha OpOTHHX 1 O€3MOpOHIX cobaKax.

JliarHOCTHYHI AOCIiIKEHHS Ha MiATBEP)KEHHS KOPOHABIPYCHOTO €HTEPHUTY HMPOBOAMIIM 32 JIOTIO-
MOTOI0 eKcrpec-TecTiB VetExpert Ta B IpUBaTHIM BeTeprHApHil Tabopartopii BukopuctoByroun IDA.
I'emaTomoriuai Ta GiOXiIMIYHI JOCIIHKCHHS MPOBOAWIN 3a JIOIMOMOTrOI0 Oi0XIMIYHOTO aHaii3aTtopa
BioChem SA 13 3actocyBanHsaM peaktusiB Gipmu High Tehnology, Inc. (CILIA).

3araJIbHOKJIIHIYHUN aHaNli3 KPOBI — KUIBKICTh €PUTPOLIUTIB, JICHKOLMUTIB BU3HAYAIN MENAHKEPHUM
METOZIOM Yy Kamepi 3 CiTkoro [ opsieBa; BMIiCT TeMOorTo0iHy B KPOBI — FeMITJIO0IHITIaHI THIM METOIOM; TeMa-
TOKPUTHY BEJIMUMHY — MikpoueHTpudyryBantsam 3a [lkmsapom. Ha mincTaBi ogepikaHuX pe3ylbTaTiB po3-
PaxoByBaIU 1HIEKCH YEPBOHOI KPOBI — BMICT reMOrIo0iHy B onHoMy eputporwTti (MCH), cepenHio KOH-
LIEHTpaIliro remMoriooiny B eputpormti (MCHC) Ta cepensiii 00’ em eputporutis (MCV).

© Paysuxoseskuii ML, 2017.
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BioximidHe JOCTiIKEHHS KPOBI MPOBOIWIN 32 HACTYIIHUMHU METOJaMH: OLJIOK BU3HAYaIu pedpak-
TOMETPUYHO, BMICT CEYOBHHH — KOJIIPHOIO PEAKIi€l0 3 ialleTUIMOHOOKCUIOM, aKTUBHICTE ACAT i
AnAT mertonom Patitmana-®penkens, kpeaTuHiny — metogom Sdde [10, 11].

Hudposi gaHi 00po0IsIM O10METPUYHO 3arajibHONMPUHHITIMA METOAAMHK BapialliifHOT CTATUCTHUKH
3 BUKOPUCTaHHIM KOMIT I0TepHUX mporpam Statistika 6.0 ta Microsoft Excel 2007.

OcHoBHi pe3yabraTi gociimkenns. 3a 2013-2016 pp. Oyno BUSABICHO Ta MiATBEPIKEHO AiarHo3 Ha map-
BOBipyCHHI eHTepHT y 288 cobak. BcraHoBIIEHO, 110 TeMIiepaTypa Tijla XBOPHX TBAPHH Oyiia B MEKax HOPMH —
38,7+0,05 °C. Y cobak Oyiu BimiOpaHi 3pa3ku KpoBi 1j1st MOPMOIOrTYHKX 1 OI0XIMIYHHX JOCTIHKCHb.

OtpuMaHi pe3ynabTaTH JOCTIHKEHb MOKA3HUKIB «4ePBOHOI» KPOBI ¥ cO0aK 3a MapBOBIPYCHOTO EHTE-
pUTY, a caMme KUIBKICTh CPHUTPOIMTIB, KOHIICHTpAIlisl TeMorTo0iHy, reMaToKpuTHa BenwmdauHa, MCH,
MCHC, MCV naBenesi B Tabmui 1. 3 sxoi BiqMigaemo epurporieHiro — 5,0+0,08 T/, mo Moke CBITUUTH
PO HASIBHICTH 1H(EKIIHHOro areHTa y KpoBi XBOPHX, IO 3yMOBHB FeMOJIi3 YePBOHUX KPOB’ IHUX KIITHH.

Tabmums 1 — Iloka3HUKH «4epBOHOI» KPOBi y co0ak 3a NapBOBiPYCHOr0 eHTEPUTY

. I'emorno6in, | Epurpouury, MCH, MCHC, MCYV, I'emaroxpur,
Biomer. nokaznuk
/n T/n nr r/mi fl %
Lim 120-180 5,5-8,5 22-26 32-36 62-72 41-50
Hocxizxa n=288 145,5+2,00 5,0£0,08 27.01£0,6 35,6+ 0.5 71,5£0,7 40,10,50
rpyna M+m

JUIs1 OITIHKY 3arajibHOrO 00’ €My €pUTPOITUTIB BU3HAYAIM TeMAaTOKPUTHY BennduHy. Llei moka3Huk y
XBOpHUX cobak OyB Hrkue HOpMH i ctaHoBHB 40,1+0,50 %, 110 MOXKE CBITYUTH PO PO3BUTOK AHEMIi.

BpaxoByroun iHIEKCH «4€pBOHOI KPOBi», SIKi CBiYaTh PO IHTEHCUBHICTH JO3piBaHHS €PUTPOIHU-
TiB Ta HaCHYEHHS iX reMOTri00iHOM B KicTkoBoMy Mo3ky MCH — 27,01+0,6 ir, MCV — 71,5+£0,7 fl i
MCHC — 35,6%0,5 r/nn y cobak 3a HapBOBIPYCHOI'O EHTEPUTY ICTOTHO HE BIAPI3HIUCH Bif (i3i0ori-
9yHOro JiMiTy. OfHAK CJiJl 3a3HAYNTH, IO 3TajJaHi BUIIEC MOKA3HUKHU JIEIO MPOSBIISIN TSHACHIIIIO 10
30UTBIIIEHHS — 1€ XapaKTepru3ye TITUOMHY TATOJIOT] 3a JAHOTO 3aXBOPIOBAHHS.

[Noka3Huku (HYHKI[IOHAIBHOIO CTaHy MEYIHKHA y COOaK 3a MapBOBIPYCHOIO SHTEPUTY IPEACTaBICHI
B TabuIli 2, 3 sikoi BigMiyaeMo rinomnpoteinemiro (47,6+0,7 r/m). [monpoTeinemis BimoOpaxkae mpo-
LECH ypayKeHHSI MIeUiHKHU, OCKUIBKY OIBIIICTD 11 pakiiii CHHTE3y€eThCS remaTOLUTaMH.

Ta6mums 2 — [Moka3HukH GYHKIIOHAILHOIO CTAHYy MeYiHKH y c00aK 32 MapBOBIPYCHOI0 eHTEPUTY

. 3aranpHUN Anp0ymiHH, BinkoBuit AcAT AnAT Koe(bl.u 1T
biomer. nokazHuk . .. e Pitica
O1J10K, /11 /1 KoediuieHT on/n oa/n o/
Lim 51-78 31-41 0,71-1,28 5-55 9-75 1,33-1,75
Hocripma n=288 47,6207 20,01 0.7 0,96+ 0,05 61,4+3,90 58,8+4,40 1,86+ 0.4
rpyna M+m

OKpiM BMICTY 3araJibHOTO OiJIKa, JIS MIarHOCTHKH Pi3HUX MATOJIOTIYHUX IPOIIECIB BaXKIIMBE 3HA-
YEeHHSI Ma€ BU3HAYCHHS O1MKOBUX (pakiiif. Anp0yMiHOBa (ppakiisi € HeraTUBHUM roctpodasHuM Oin-
KOM 1 TOMY y pa3i 3alajieHHs] YacTO 3MEHIIYeThcs. Tak i 3a ypakeHHsI co0aK mapBOBipyCOM BiaMida-
eThes Tinoansoyminemis (20,01+ 0,7 r/m).

3a AlarHOCTHUKH 3aXBOPIOBAHb CEPIIEBO-CYIMHHOI CHCTEMH 1 MEUYIHKHU 3alPOIIOHOBAHO BHU3HAYATH
koedimient e Pitica, mo nokasye cripigHomeHHs ACAT no AnAT.

3a xBopoO cepits BiH 30UIBITY€EThCS, 3a IMATOJIOTII TIEUiHKH, HABMAKK, 3MEHIITYEThCSL. Y coDak 3a mapBo-
BIPYCHOTO €HTEpUTY OYJIO BCTAHOBJICHO 301bIIeHHs KoedimienTa ae Pitica 1,86+0,4 om./im i akTHBHOCTI
AcAT 61,443,90 ox./m, 0 CBIAYUTS PO PO3NAAU B POOOTI CEPIICBO-CYMHHOI CUCTeMH (Tallt. 2).

Tabnuus 3 — BmicT ce4oBUHM i KpeaTHHIHY B CHPOBATLi KPOBi c00aKk 32 NapBOBipYCHOI'0 €HTEPHUTY

BioMer. moka3HuK CedoBHHA, MMOJIB/II Kpearunin, MKMOJIB/1T
Lim 3,592 53-120
Hocnigna n=288 rpyna M+m 5,1+0,25 49,9+3,00

CraH peanbHOI CHCTEMH, OCOOJHMBO IIBHAKOCTI KIyOOUKOBOi (iibTpallii, XapaKTepu3ye IHIIHIA
MPOAYKT 3aJUIIKOBOTO a30Ty — KpeaTHHiH, AKUK y XBOopux cobak ctanoBuB 49,9+3,00 MKkMob/1 (Tab-
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Ut 3), Mo HUKYE (i310J0TIIHOTO JTIMITY. 3HIKSHHS IIHOTO TIOKa3HWKa Ha HaITy JyMKY OB’ sI3aHO 3
BUCHAa)KEHHSAM TBApHHU Ta SIK HACTIIOK 3HIKEHHSM M S130BO1 MaCH.

[IpoBemeHi KOMIUIEKCHI JOCTIPKEHHS BKa3ajd, 10 y CO0aK, XBOPUX Ha MAPBOBIPYCHHUI CHTEPHUT, Xa-
PaKTEpPHUMH € 3MIiHH MOP(OJIOTTYHOTO CKJIaay KpoBi. ByJi0 BCTAaHOBJICHO PUTPOICHIIO, 3HIKCHHS reMa-
TOKPUTHOI BEJTMYHMHH, CIIOCTEpIraly He3Ha4yHe 30UIbILIEHHs] BMICTY TeMOIJIO0iHy B OHOMY E€pPHUTPOLHTI,
rinonpoTeiHeMilo Ta rinoansOymiHeMito, 3011bIIeH s KoedimienTa e Pitica 1 aktuBHOCTI ACAT.

BucHoBOK. 32 TapBOBIpYCHOTO €HTEPHTY CIIOCTEPIraEMO CKIIAJHUIA MATOTEHE3, 10 XapaKTePU3YEThCS
eputporieHiero Ha 10 %, 3HWKEHHAM IeMaTOKPUTHOI BEIMIUHU Ha 2,5 %, HE3HAYHUM 30UTBITICHHS BMICTY
reMOrII00iHy B OAHOMY €PHTPOLIHTI Ha 5 %, TaKOX y cO0aK ypaKy€eThCsl MIEUiHKa, PO IO CBIAYUTH 3MEH-
IIICHHS PIBHS 3arabHOTO OiKa Ha 7 %, anp0yMiHiB Ha 35 % Ta MOpYyIIECHAS AISTTLHOCTI CEPIICBO-CYANHHOI
CHCTEMH, Ha 1110 BKa3ye 30utbeHHs KoedirtienTa ne Pitica Ha 7 % 1 aktuBHOCTI ACAT Ha 12 %.

BBaxxaemo, 1110 EPCHEKTUBHUM HANpPsIMOM MOJANBIINX JOCTIHKEHb € BUBUYCHHS TIOKAa3HHUKIB ¢e-
pyMoTpaHC(hEepHHOBOTO KOMIUIEKCY Ta MeTabO0II3My 1HIIMX MIKPOSIEMEHTIB 3a TTapBOBIPYCHOTO CHTE-
pHUTY y co0ax.
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IMoka3aTenn 3puTPOHNTONOE3A Y COOAK NPH NAPBOBHPYCHOM dHTepHTE

Pansuxoscknuii H. JI.

B o0meit matonorun cobak SHTEPOBUPYCHbIE MH(EKLUUHU IIEHKOB 3aHMMAIOT BEAyIlee MECTO, a 0co00e OEeCIIOKONCTBO
BBI3BIBAIOT OOJIE3HU CMEIIAHHON STHOJIOT MY, TIPOTEKAIONINX C HeTUINYHBIMU NIPOSIBIICHHE KIMHUYSCKHUX IIPH3HAKOB.
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IIpencraBieHs! pe3ynbTaThl H3YYEHHUS SPUTPOLUTONOE3a Y cOOaK MHPUIIMPOBAHHBIX MAPBOBUPYCHBIM SHTEPUTOM.
DKCIIEpUMEHT NMPOBOIMIN B BETEPUHAPHBIX KIMHHUKAX ropoaos JXXutomup, bepanues u Kues Ha npotsokernn 2013-2016 rr.,
3a omnpexneneHHsbII Iepro U IPOBEICHUH JTa00paTOpHBIX HcciaenoBanuii B IDA 1 ¢ MOMOIIBIO TeCT-CHCTEMBI OBLIO BBIS-
BieHO 288 cobak MHPUIMPOBAHHBIX BUpYycOM ceMeiicTBa Parvoviridae. Y GosbHBIX Ha ApBOBUPYCHBIM HTEPHUT >KUBOTHBIX
OBUIO YCTaHOBIICHO, YTO TEMIIepaTypa Teia Oblia B mpenenax HopMbl — 38,740,05 °C, OTHOCUTENBHO KIMHUYECKUX MPHU3HA-
KOB TO OHH XapaKTepU30BAIICH TUIINYHBIM IIPOSIBIICHUEM SHTEPUTA.

VYcTaHOBIEHO, YTO y OONIBHBIX AKHBOTHBIX OTMEUAH SPUTPONEHHIO, CHIXKEHNE BENUYMHBI TEMaTOKPHTA, HAOII0JaIH He-
3HAUUTENIPHOE YBEIMUYECHHUE COJAEP:KAaHUS TeMOTrJOOMHAa B OJHOM 3PHTPOLUTE, TMIONPOTEHHEMUIO U THUMOATBOYMUHEMHIO,
yBennueHne koddunuenta ne Purnca u akruBHOCTH AcAT.

KitroueBble cj10Ba: MapBOBUPYCHBINA SHTEPUT COOAK, KPOBb, SPUTPOLIMTONOE3, CTAOMIM3UPOBAHHAS KPOBb, CHIBOPOTKA KPOBH.

Indicators of erythrocytopoezes in dog under parvovirus entity

Radsikhovskii N.

Introduction. In the general pathology of the dogs, enterovirus infections of the puppies occupy a leading place, and a particular
concern is caused by diseases of mixed etiology that go beyond the typical manifestation of clinical signs. Viral diseases of domestic
dogs in urban settings are extremely common especially parvovirus enteritis which can lead to 100% death.

The purpose of the work. The purpose of this work was to study the indicators of erythrocytopopse in dogs for parvovi-
ral enteritis.

Material and methods. The work was carried out at the Faculty of Veterinary Medicine of Zhytomyr National Agroeco-
logical University (ZNAEU), as well as in the veterinary clinics of the city of Zhytomyr Berdychiv and Kiev from 2013 to
2016 in breeding and non-breeding dogs. The studies on confirming the diagnosis of viral enteritis were carried out using
rapid tests VetExpert CPV- Ag and in the veterinary laboratory using ELISA.

Hematologic and biochemical studies were carried out in a manual mode and by means of a biochemical analyzer Bio-
Chem SA using reagents from the company High Technology, Inc. (USA).

Where analyzed in blood amount of hemoglobin, hematocrit, speed of erythrocyte sedimentation by electronic-automatic
method. Based on the results obtained, the indices of red blood — the content of hemoglobin in one erythrocyte (MCH), the
average concentration of hemoglobin in erythrocyte (MCHC) and the average amount of red blood cells (MCV) — were cal-
culated. In serum blood detected common protein by biuretic method, urea by fermentation method, creatinine by Jaffe meth-
od. Activity of Asparagine and Alanine aminotranpedase (ASAT and AIAT) by method of Reitmann-Frenkel, alkaline phos-
phatase be kinetic method.

Results of research and discussion. In 2013-2016 were found and confirmed diagnosis parvovirus enteritis in 288 dogs.
It was set that sick animals had low quantity of RBC because of inflectional agent that provides hemolysis of erythrocytes.
It was set hypoproteinemia (47,6£0,7 g/L) in serum blood of sick animals. An increase in the coefficient of de Rittis was
found to be 1.86 + 0.4 IU/L and the activity of AsAT 61.4 +3.90 IU/L. Creatinine in sick dogs was 49.9 + 3.00 mkmol/L.

Conclusions and prospects for further research. In parvovirus enteritis, there is a complex pathogenesis characterized by 10%
erythropenia, a decrease in the hematocrit size by 2.5%, a slight increase in the hemoglobin content in one erythrocyte by 5%, and
the liver is also affected by dogs, as shown by a decrease in the total protein level by 7% %, albumins by 35%, and a violation of the
cardiovascular system, indicating an increase in the de Rhithis factor by 7% and the activity of the AsAT by 12%.

Key words: canine parvoviridae, blood, erythrocytopoiesis, stabilized blood, blood serum.
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BU3HAYEHHA CTABIJIBHOCTI BIOJIOT'TYHUX
BJACTUBOCTEN BAKIIUHHOI'O IIITAMY
BAC. ANTHRACIS UA-07 Y BUPOBHUYUX YMOBAX

B ocranHi poKH B CBITi 3aXBOPIOBaHHS Ha CHOIPKY cepes TBapHH, nopiBHsaHO 3 monepenHiMu 50—100 pokamu, 3ycTpiva-
erbes pinue. ITomMpeHHI0 3aXBOPIOBaHHS CHPHSAIOTh HACTYNHI (PaKTOPU: HASABHICTH CIPUSATIMBHUX TBAPUH, NepeOyBaHHI
30y/HMKa TPUBAJIMIA Yac y IPYHTIi, HasBHICTh CTApHX MICLb MOXOBaHHs TBapHH Tollo. Ha Teputopil Hawoi nepxaBu icHye
BEJIMKA KIIBKICTh MICLb 3aXOPOHEHb XBOpHX 5K TBapuH (Oinbie 4000 micip) Tak i grogel Ha cuOipKy, siki mepeOyBaroTh y
HEHAJISKHOMY 3TiJHO i3 Cy4aCHHMH BHMOTaMmH cTaHi. Po3poOka cy4acHHUX BaKI[MH, BATOTOBJICHUX i3 aBipyJIEHTHHX IITaMiB
OJIMH 13 HANPSMIB PO3BUTKY MPOGITaKTHUKH.

© Py6aenko 1.0., Ckpununx B.I., Minuyk H.I'., 2017.
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Mertoro nOoCHiKeHHST OyJI0 BUBUCHHS CTA0LIBHOCTI 010JIOTIYHUX BIACTHBOCTECH BaKIUWHHOTO mrtamy Bacillus anthracis
UA-07 y BupoOHHYMX yMOBax. BuBuanyu HemIKiAIMBICTE i HASBHICTH MMATOTE€HHOCTI, 32 IIPOBECHHS 0araTopa3oBHUX MacakiB
Ha MOXUBHUX CEPEOBUINAX, 8 TAKOXK Yy OCHIIAaX HAa MypUakax i 01X MuIIax.

HaBeneni pe3ynpTaTé BH3HA4YEeHHS CTaOUIBHOCTI OiONOTIYHMX BIACTHBOCTEH BakUMHHOTO InTaMmy Bacillus anthracis
UA-07. 3a npoBeaenns 20 nacaxiB Ha OynbioH XOTTiHIepa BUSBICHO CTAJICTh KyJIbTypalbHUX BIACTUBOCTEH OCIIIKYBa-
HOTO HITaMy. 3a MPOBEACHHS JOCTIHKEHb OyJI0 BCTAHOBJICHO, 10 PICT OCTIHKYBaHOTO LITAMy y PIIKOMY cepedoBHIli XOT-
TIHrepa MaB BUIIIAJ «IIMAaTOYKa BAaTH», SKUH BIJHOCHO Ba)XXKO p030MBaBcs IPH CTPYLIyBaHHI. 3a OaraTropa3oBHUX HEpeciBiB
Ha MOXKMBHI IIITBHI Ta PiKi cepesoBuINa picT cTainui, BIAMOBIAAB pocTy 30yaHUKA; OaraTopa3oBe MmacakyBaHHs 4epe3 opra-
Hi3M J1abOpaTOpHUX TBAapWH (MypYakiB, MUIIEH) HE 3yMOBIIOBAIO 3MiHM MOPQOIOTIYHHX, KyIbTypalbHUX BIACTHBOCTEH;
BaknuHHMK mwtaM Bacillus anthracis UA-07 mae cramni 6i0JIOTiUHI BIACTHBOCTI 1 MOXKe OYTH BHKOPHCTaHUH Y ITOJAIBIINX
JIOCIIKEHHSIX I CTBOPEHHS BaKIIMHU.

Kawuosi cioBa: cubipka, cTabiibHICTh, 010JI0T1YHI BIACTUBOCTI, Bacillus anthracis, iTaM, MHII, Myp4YakH, MOCIB, T1e-
peciB, KyJIbTHBYBaHHS, PyXJIMBICTb, KaIlCyJIa.

IMocTanoBka mpodaemu. Y cBiTi, cepel TBApUH Ta JIOJEH, iCHye mpobiiema iHpeKuiHOro 3axBo-
proBaHHS Ha cuOipKy. [TocTiiiHI TTOBIAOMIICHHS TIPO 3aXBOPIOBAHHS Ha CHOIPKY Yy pi3HUX KpaiHax Ha-
nae BOO3 [1-3]. BuBueHHsAM BHIAIKIB 3aXBOPIOBAHHS, €IIAEMI0IOri1, IPO(PITaKTUKH, JIKYBaHHS Ta
iX yIOCKOHAJICHHSM 3aiiMa€ThCsl BEJIMKA KUIBKICTh BUCHUX, HAyKOBIiB [4—10]. OqHUM i3 OCHOBHHX
MUTaHb € Po3po0Ka ePEKTHUBHHUX 3aCO0IB MPOMIIAKTHKH, 110 COPHUIATAME 3HWKCHHIO BUTpAT Ha Hac-
JIIKA 3aXBOPIOBaHHs. BUKOpHUCTaHHS CYy9acCHMX BaKIMH, BUTOTOBJICHUX 13 HEIIKIIJIMBUX, aBipyJICHT-
HUX IITaMiB — PO3IJISIOAETHCS K HAIMPSIM PO3BUTKY MPOQUIAKTUKH, KU MpUBEAE 0 MOKPALICHHS
€Mi300TUYHOT CUTYAIIii.

Anaji3 gocaizkeHb Ta myouikaniii. Ha tepuropii Ykpainu Ta iHIIUX KpaiH iCHY€E BEIHKA Killb-
KiCTh MiCIIb 3aXOPOHEHb XBOPHX SIK TBapPHH TaK 1 JIIOJIEH Ha CHOIpKY, sKi mepe0yBaloTh Y HEHANICKHO-
MY 3TiJHO i3 Cy4acCHUMH BUMOTaMH CTaHi. Y 3B’SI3KY 3 MM iCHY€E MOCTIHHUM pU3UK HEOE3MeKn BUHH-
KHEHHSI HOBHX BWITAJIKiB 3aXBOPIOBaHHs Ha cuOipky [8]. HeoOxigHICTIO 11 HAMIOT TEPUTOPIi € yao-
CKOHAJICHHS Ta PO3pOOKa SKICHOI CHCTEMHU pearyBaHHS, MPOQiTaKTHKY Ta JIIKyBaHHS BHACIIIOK CITa-
naxy iHQekuiiHoro 3axBoproBanHs [9—17]. ¥V 3B’s3Ky 3 MM, NOTPiOHO PO3POOIIATH Ta ONPAL[LOBYBA-
TH HOBI MiJXOIU A0 PO3pOOKM BaKUIMHHMX TperapatiB BiJ cHOipku TBapuH. [t 3AiHCHEHHS LBOTO
3aBJIaHHSl BAYXJIMBE 3HAUEHHS Ma€ OTPUMaHHS HOBOTO INTaMy 3 METOI0 BHTOTOBJICHHS BakIWHU. Pe-
3yJIBTaTy BIACHUX JOCHIKEHb CBIIYATh MPO NOULIBHICTH BUKOpHCTaHHs Bacillus anthracis UA-07
JUIsl BATOTOBJICHHS BAaKUMHU AJ1s1 MPo(diakTUKK cuOipku y TBapuH [18, 19].

MeTta a0cJiasKeHHsI TTONIATaNa Y BUBYCHHI CTAOUTEHOCTI O1070TIYHMX BIACTUBOCTEH BAKITMHHOTO
mramy Bacillus anthracis UA-07 y BUpOOHHYHNX YMOBaX.

Marepian i meTonuka mociigxedb. CTaOuIbHICTS 010JIOTIYHUX BiacTUBOCTEH mrtamy Bacillus
anthracis UA-07 BU3HAYaIM 3a HEIIKIUTHBICTIO 1 HASIBHICTIO IMMATOTCHHOCTI (KA BIACTHBA 30YIHUKY
CHOIpKH), 3a pe3ysIbTaTaMH OaraTopa3oBUX TacaXkiB Ha MOKMBHUX CEPEIOBHUINAX, OCOOIMBO HA THX,
SK1 CIIPUSIOTH YTBOPEHHIO KalCyJH, a TAKOXK Y A0CTiAaX HAa MypYakax i OlTMX MHIIax.

[NacaxxyBaHHS Ha MOXXMBHUX CEPENOBHILNAX MPOBOIWIM LUILXOM MOCIBY y OynbiioH XOTTiHTepa
(pH 7,2) BakmmuaHOTO mTamy Bacillus anthracis UA-07. KynsTuByBanm ogHy moby 3a TeMiiepaTypu
37 °C, noTiM BHBYAIIK KyJIbTYpallbHi BIACTUBOCTI mTamy. Takux mociizoBHOCTEH BukoHyBaiu 20 pa-
3iB. KoxHOro pasy 3 OoTpuMaHOi KyJIbTypH BUTOTOBJLUIM HpenapaTH-Ma3kH, ¢apOyBalid MeTOJOM
I'pama i Pebirepa. Meron ¢dapOyeanns 3a ['pamom: dikcoBaHHI Ma30K HAKPHBAIH CMYKKOKO (ijIbT-
PYBAIBHOTO TATepy, Ha KU HAJIWBAJIW Ha 2 XB PO3YMH KapOOJIOBOTO reHmianBioneTy. [loTiM mamip
3HIMaH, 3aJIMIIKA OapBHUKA 3JIMBAJIH 1 HANKMBAIK Ha Ma30K po3uuH Jltoromns Ha 1 xB, micist yoro Horo
3nuBany, HaHocud Ha 30—40 ¢ 96° eTwnosuii crmpt. [Ipenapar peTenpHO MPOMUBAIN BOAOKO 1 oA~
TKOBO (apOysanu 0,1 % BogHUM po34rHOM KapOosooro ¢pykcuny (1 xB). [otiMm npemapaT mpomuBa-
JIM BOZIOIO, BUCYILIYBaJIM 1 BUKOHYBAJIXM MiKPOCKOITYBaHHS Mij iMepciliHOIO cuctemoro. Metonom Pebi-
repa: Ha HediKkCcOBaHHMI Ma30K HaHOcWIH Ha 1,0 XB po3uuH reHuianBionery y ¢popmanini (15-20 r da-
p6u y 100 e’ 40 % posumny dopmaniny). [ToTiM Ipenapar IpOMHBAIN AUCTHIHOBAHOK BOIOK0, [0
TUX Tip, IOKU 3 IpenapaTy He CTiKalla YuCcTa Mpo30pa BOJa, BUCYIIYBAIH i MIKPOCKOITYBaJIH MiJ] iMep-
CIIIHOIO CHCTEMOIO.

Pyx/MBiCTh BUBUYAJIH IIUIIXOM TIOCIBY KYJIBTYPH METOJIOM yKOJIy B cTOBITUUK TTX (TerpasomieBuit
4yepBOHMIA-2,3,5 TeTpadeHin TeTpa3on xyuopuaom). IlociBu KyabTHBYyBaju 3a Temmepatypu 37 °C mpo-
TsiroM 20 ron [20].

TecT mepnuHHE HAMUCTO BU3HAUYAIM Ha cepeJoBHILi XoTTiHrepa. B onHy npoOipky nomasanu
neHinuin i3 pospaxysky 0,5 On/cM’, apyry 3anumanyu 6e3 aHTHOIOTHKA ([Ist KOHTPOIO). Bmict
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KOXKHOT TpoOipKH TepenuBanu y Oakrepiosoriyai damku. Ilicis 3acTHTaHHS CEpeIOBHINA THO
YalloK PO3AUISIIN Ha CEKTOPH. Y KOXKEH CEKTOp BHOCWIIM IO OJHIN Kparuli AOCHiAKyBaHOI 4-T0-
TUHHOI OyIBHOHHOI KyAbTypH. [lociBu KynbTuBYyBam 3 TO1 3a Temieparypu 37 °C i mpoauBIsIn-
CA T MIKPOCKOTIOM 3 IMEPCIHHHUM 00’ €KTHBOM, MOTEPEIHBO HAKPHUBAIH KOXXHY MUISHKY POCTY
MOKPUBHUM CKeNbleM. /st KOHTPOIIIO MOCIB JOCHiKYBaHOTO MITaMy MPOBOAMIN HA CEPEAOBHILE
XoTTiHnrepa 0e3 MeHiuumiHy.

JBaausarrupa3oBi nepeciBi BaKIIMHHOTO IITaMy BUKOHYBanH Ha cepenosuiie MIIA 3 cupoBaTkoro
KpoBi, a Takox 10-pa30Bi macaxi gepes J1ab0paTOpHUX MUIIEH Ta MypUakiB. Mumreit (n=3) meriroBa-
m 'y no3i 10 mapa/em’ xuBux crop Bacillus anthracis UA—07. 13 cene3inky, nediHkm, JereHis, Kposi
cepIs 3arudIUX TBAPWH BUTOTOBIISUIN TMpeHapaTH-Ma3Ku Ta TperapaTH-BiIOUTKH, dapOyBain 3a Me-
Tomom Pebirepa 1y1st BUSBIICHHS KariCcyl.

Mypuakis, Macoro 150-200 r (n=20), mernmosan miamkipao B 103i 10 mupa/em’. Ha 2-y 106y
MypuakaM IpOBOAMIIM €BTaHAa31l0 Ta pOOWIHN TOCIBH i3 MiCIIb BBEJCHHS Ta CENe31HKU Ha arap XOTTiH-
repa. KyneruByBanu 3a temneparypu 37 °C mporsrom poou. Orpumany Kyasrypy smuBaiu 0,85 %
PO3YMHOM HATPIIO XJIOPUAY, BU3HAYAIN KOHLIEHTPALIIO Ta BBOAWIN CYCICH31I0 HACTYITHUM Myp4aKaM
(n=2). Takux nmacaxiB BUKOHYBaJH Juie 3 pasu (y 3B 3Ky 3 THUM, IO KyJIbTypa HE BUALISIIACS 3 Op-
raHi3My Myp4YaKxiB).

Jlns BUSIBIIGHHS KaIICyJI JOCHTIPKyBaHUH IITaM BUCIBAIW Y 4 MPOOIPKU IMiJ pe3NHOBUMH TPOO-
kamu 3 cepenosuiueM ['KI (40 mu cupoBatku kpoBi BPX i 60 M po3unny Xenkca). KynsTuByBa-
au 3a Temrneparypu 37 °C nporsarom 18 rox. IlepeciBu nmpoBoauau Ha HacTynHi 4 MpoGipKu 3 Ta-
KUM Xe cepenopumieM. Takux nepeciiB nmpoBoaman 20 pa3iB. 3a KOKHOTO MepeciBy (macaxy) BU-
TOTOBJISUIM TIpemapaTH-Ma3KH 3 OTPUMaHUX KyJIbTyp, QiKCyBajiu €TUJIOBHM CHUPTOM 3 JOJaBaH-
HsM 3 % mepokcuny BoaHIo, hapOyBanu MetomoM Pebirepa. I3 KoKHOTo maca)xy BUTOTOBIISUIN 11O
8 mpemapartiB-ma3kiB. Ilotim, micns 20 macaxiB, KyJabpTypy BuciBaim Ha 1 % OikapOoHATHMIA-
CHPOBATKOBHH arap i KyJbTHBYBaiu mpoTsroM 48 rox 3a temmeparypu 37 °C i BuB4amu ocobiu-
BOCTi OTPUMAaHUX KOJIOHIH. 3 OTpHUMaHMX KOJOHIH BUTOTOBIISIN IpenapaTH-Ma3Ky, ki ¢papOyBaan
MeToaoM Pebirepa.

[Ticst 20-pa3zoBoro macaxkyBaHHs Ha cepenonuii ['KI Bu3Hauany 3aIMIIKOBY BipyJICHTHICTE IS
O0inux wmumei. JlocmimkyBaHy KynbTypy macaxyBaiu 10 pas3iB uepe3 oprasizam OUIMX MHIIEH
(n=30), macoro 16-20 r 3 monepeAHIM MAMKIPHAM BBEACHHSIM KOPTHU30HY (IS MIABUIICHHS TyT-
JIUBOCTI [0 KYJIBTYPH) B 031 5 Mr, a depe3 3 To1 — BHyTpilHbouepeBHo 0,5 ¢M® TOCITiIKyBaHOI Ky-
NBTYpH KOHIEHTpaLieo OakTepiit 1 Mupa/cm’. Ha apyry 106y micis BBeIGHHS CyCHeH3il 3arummx
MUIIEH PO3THHAIH, POOWIIN TIOCIBH 13 CENe31HKH, MeUiHKU Ta KpoBi cepus. IlociBu KynbTHBYBaIH 3a
temneparypu 37 °C na arapi Xorriarepa 24 roa. Otpumani Kosonii 3muBanu 0,85 % po34yrMHOM Ha-
TPi0 XJIOPHUAY, BU3HAYAIN KOHIICHTPAIlII0 Ta BBOIWIM CYyCIeH3if0 HOBUM Mumam (n=3). Ilig dac
KOXXHOT'O Macaxky MPOBOAMIN BUTOTOBJICHHS MpemapariB-Mi3KiB i mpemnapaTiB-BiAOMTKIB i3 MeUiHKH,
CEeTNIe3IHKM Ta KPOBi cepIld, siki (apOyBamu metomoM Pebirepa. OmHOYACHO MPOBOIMIHM IOCIBH HA
cepenosuie ['KI.

OcCHOBHI pe3yJIbTaTH JOCTiIKeHHs. Pe3ynbTatt nOCiKEHHS CTa0lIBHOCTI O10JIOTIYHUX BIlAC-
tuBocTel mramy Bacillus anthracis UA-07 naBeaeno y tabnmui 1.

Baknuaauit mram Bacillus anthracis UA-07, mikpoopraHisMm pony Bacillus, Buny anthracis, He-
PYXOMHUIA, TaTMYKOMOAIOHUH TPaMIIO3UTUBHHM, (PaKyIbTaTUBHUI aHaepoO. Ha miinbHOMy MOKUBHOMY
cepeoBHILi XOTTiHTEpa pic Y BUIIISAAI KoJoHiH R-popmu.

3a npoeaeHHs 20 macaxiB uepe3 OyibifoH XOTTIHIepa BUSBICHO CTaJICTh KyJIbTypadbHUX BJIac-
THBOCTEH JOCIIIKYBAHOTO INTaMy. PicT y pimkoMy cepemoBHINi OyB y BUTJISII «IIIMATOYKa BaTH»,
SKHH BiAHOCHO BaYKKO PO30MBABCS MPH CTPYLIYBaHHI.

[TociBoM METOIIOM «yKoJia» y ToBITy cepenopuima 1T TX BHABICHO BIICYTHICTh PYXJIHMBOCTI KYJIb-
TYPH MPOTSTOM BCHOTO TEPMIiHY JOCIIHKCHHS.

VY pe3ynbTari MOCTAaHOBKH TECTY «IEPIMHHE HAMUCTO» HA CEPEAOBHILI 3 BMiCTOM MEHIIMIIHY BH-
SBWIM KyJsicTi popmu KimiTuH 30yanuka Bacillus anthracis UA—07, po3TallloBaHUX Y BUTJISAL JIAHIIIO-
JKKiB, SIKI HaragyBaJl HAMHUCTO i3 mepiuH. Ha KOHTpONBHOMY CepeloBHIN 0€3 MEeHIMMWIIHY KIIITHHA
Bac. anthracis GbopMyBany I0BT1 JAHIIOKKH 3 THIIOBHUX MATAYOK.

JBanusaTrpa3oBi macaxi JOCTIHKYBAaHOTO IITaMy 4epe3 MmokuBHe cepenosuiie MIIA 3 cuposat-
KOO KPOBI HE MPU3BENH O YTBOPEHHS Karcyim 30ymHukoM Bacillus anthracis UA-07. T1ig gac Mmik-
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pOCKoIIii MpenapaTiB-Ma3KiB Ta IPernapaTiB-BiAOMTKIB BUSBISUIMCS JIMIIEC NMAJIMYKOMOMIOHI Oe3Kar-
CYJbHI KJITUHH.

Tabmuns 1 — XapakTepucTuka cTadiIbHOCTI AOCTIKYBaHNX NoKa3HUKIB wramy Bacillus anthracis UA-07 npotsirom
20 maca:kiB yepe3 opraHi3M TBapHH Ta nepeciBu

/H IMoka3HKUK KOCTIKEHHS XapaKkTepucTuka
1 |Mopdomoris I'paMIo3uTHBHI NPSIMi MAIUYKY, SIKI PO3MILIYIOTECS KOPOTKHMHU
JaHII0)KKaMK abo TMOMapHO, BHYTPIIIHI Kpai MalndoK pi3ko 00py-
6aHi, 30BHIIIHI, BUIbHI KiHII, SIK IPaBHUIIO, OKPYTJIi
2 |®apbysanns 3a MetogoM I'pama I'paMo3uTHBHI NPsIMi MATIIKI

®apOyBanus meronom Pebirepa

Tina MikpoOHUX KIIITHH 3aghapOoBYyBaHCs Y (i0JIETOBHIA KOJIIp, a Kar-
CYJH — BiICYTHI

PyxnuBicTb

V cepenosuui TTX — He pyxiiuBHit

Picr Ha cepenoBumi MITA

Benuki, matosi, cipo-6imi mopctki konoHii (R-popmu)

Pict Ha cepenoBuiui MITB

Ha nni mpoGipku yTBOPIOBaBCs IyXKHUi 0Ca[] y BUIIISAL «IIMAaTOYKA
BaTW», OYJIbIOH 3QIHIIABCS [IPO30PUM, 32 CTPYLIYBaHHS OPOOiIpKH
OyJILHOH HEe MYTHIB, a 0cajl po30HBaBcs Ha JAPiOHI IUIaCTIBII

7 |Pict Ha arapi XotTiHrepa Bemuxi, maroBi, cipo-6ini moperki kosnowuii (R-popmu)
Pict Ha arapi XoTTiHrepa 3 HEHILMIIHOM Kysscti hopmu GakrepiaabHUX KIITHH CHOIPKH, pO3TaIIOBaHi y
BHTJISIIL JIAHITFOXKKIB, SIKI HATaAYIOTh HAMHUCTO 13 TIEPIIHH
9 |HasBHIiCTb Karncysn y penaparax i3 HoxuBHuX  (BigcyrtHi
cepenosuul (I'KI, Xorrinrepa, MITA, MIIB)
10 |HasBHicTb Kamcy:n y npenaparax i3 opranismy  [BigcyrtHi

MypYaKiB Ta MUIIEH

Jlecsatupa3oBi macaxki BakimuHHOTO mTamy Bacillus anthracis UA-Q7 depe3 opraHiaM MUIIEH y
1031 10 Mapa./cm® He IPU3BENH [0 HOSBU KAINCYIIH y OaKTepii, AKi BUSB/ISIM HA JOCIIIKYBAHHX Ipe-
napaTax-MasKax Ta Ipernaparax-BiIOMTKax i3 cele31HKH, IeYiHKH, JIETeHiB Ta KPOBi CEepIIsl.

JlocmimKeHHIMH Ha MypdYakax, 3a BBemeHHs 10 Mupm KyJabTypH, BCTaHOBIICHO, 1o Bacillus an-
thracis UA-Q7 micas 3-pa3oBoOro MOBTOPESHHS MOTEPEIHLOTO MMacaXy HE BHAUIAIACS 3 OpraHi3My My-
puaxkiB. L{i gaxi cBiguaTh Mpo Te, U0 MITaM CTa0UIFHUM 1 B OpraHi3Mi Myp4aKiB HE NEPETBOPIOETHCS Y
BipyJIeHTHHH cTaH. [Ipy BUBYCHHI 3aTUIIIKOBOI BipYJICHTHOCTI HAa MHUIIIaX BCTAHOBJICHO, IO IMiAMITKIpHE
BBEJICHHSI KOPTU30HY 3YMOBJIIOE 3HIDKCHHS 3aXMCHHX BJIACTUBOCTEH OpraHi3My TBapHWH, a J103a 30y/1-
HYKA 3 KOHILEHTpaIlielo | Mipa/cM’ cripiumHioe iX 3aru6eis, ane 6e3 yTBOPEHHs KarCyIIi.

BucnoBku. 1. [Ipu Oararopa3oBux mepeciBax Ha MOKMBHI IIIJIbHI Ta PiIKi cepeIOBUINA PICT Bak-
nuHHOTO MmTaMy Bacillus anthracis UA-Q7 cranmii i BigmoBigae pocty 30ymaHuka. 2. baratopasose
nacaXyBaHHsI uepe3 OpraHi3M JabopaTOpHUX TBapHH (MypUaKiB, MHIICH) HE BUKIUKAE 3MiHH MOP(O-
JIOTIYHHX Ta KyJbTypaJIbHUX BiIacTUBOCTEH 1mramy Bacillus anthracis UA-07. 3. BakiuHHUN mITam
Bacillus anthracis UA—07 Bojoji€ cTaluMu O10JOTTYHUME BJIACTHBOCTSAMH 1 MOXKE€ OYTH BHKOPHCTA-
HUH y TOJABIINX AOCHIHKSHHAX JIJIsl CTBOPEHHS BaKIIMHH.
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Onpenesnenne CTAGMILHOCTH OMOJOrHYECKHX CBOWCTB BAKIMHHOrO mramma Bac. anthracis UA-07 B npousBojc-
TBEHHBIX YCJIOBHSIX

HU.A. Pyoaenxo, B.I'. Ckpunnuk, H.I'. [Tunuyk

B nocnexnue roapl B Mupe 3a0oneBaHHe CUOMPCKOM SI3BOM Cpelyl KMBOTHBIX IO CpaBHEHHUIO ¢ mpeapixymmMu 50-100
JIeT, BCTpedaeTcst pexke. PacmpocrpaneHnio 3a0oiieBaHUsI CHOCOOCTBYIOT CIIEAYIOIUE (AaKTOPBL: HAIMYHE OJIArONpPHUSTHBIX
KHUBOTHBIX, IPeObIBaHNE BO3OYAMUTENS JUINTENEHOE BPEMs B ITOYBE, HAIMYHME CTAPBIX MECT 3aXOPOHEHHMS XKHBOTHBIX U TOMY
nono6Hoe. Ha TeppuTopun Hamero rocytapcrsa CymecTByeT O0JIbIIOe KOJIMIECTBO MECT 3aXOPOHEHUH OOJIBHBIX KaK KHBO-
THBIX (Oonee 4000 mecT), Tak W JOAEH CHOMPCKON sI3BOU, KOTOPHIE HAXOJSATCSA B HEHAUIEKAIIEM COTJIACHO COBPEMEHHBIM
TpeboBaHUAM COCTOSTHUHU. Pa3paboTka COBPEMEHHBIX BAKIIMH, H3TOTOBJICHHBIX U3 aBUPYJIECHTHBIX IITAMMOB OJHO U3 HaMpaB-
JIeHUH pa3BUTHA TPOPUIAKTHKH.

Lenpio uccnenoBanus ObLIO U3ydeHUE CTAOMIBHOCTH OMOJIOTMYECKUX CBOMCTB BaKIMHHOIO mTamma Bacillus anthracis
UA-07 B mpon3BOJACTBEHHBIX YCIOBUAX. M3yuanyu 6e3BpeAHOCTh M HATMYNE ATOTEHHOCTH, TIPH MPOBEIEHUH MHOTOKPATHBIX
naccaxxeif Ha IMUTATENBHBIX CPENax, a TAKXKE B OIBITAX HA MOPCKUX CBHHKAX M OCJIBIX MBIIIAX.

IMprBeneHB! pE3yNbTAaTHl ONpENCNICHHS CTAaOMIBHOCTH OMOJNOTHYECKHX CBOMCTB BaKIMHHOTO mmTamma Bacillus
anthracis UA-07. Tlpu nposenenun 20 maccaxeidl Ha OynboH XOTTHHrepa OOHapy>KEHO IOCTOSTHCTBO KYJIBTYpalbHHUX
CBOWCTB HccliexyeMoro mramMMa. [Ipy npoBeneHnn nccieroBaHuid ObUIO YCTAHOBICHO, YTO POCT HCCIIEAYEMOr0 ITaMMa B
KUAKOH cpene XOTTHHrepa BBITTISIAET KaK «KyCOUYEK BaThbl», KOTOPBIA OTHOCUTEIBHO TPYAHO pa3OMBaics MpHU BCTPAXHUBA-
HuH. IIpH MHOTOKpaTHBIX NepeceBax Ha MUTATENbHBIE IUIOTHBIE M KMIKHE CPEAbl POCT YCTOHUMBBIN, COOTBETCTBOBAI
pocTy Bo30yIuTENs; MHOTOKpAaTHBIC MTACaXyH 4epe3 OpraHu3M J1a00opaTOPHBIX )KUBOTHBIX (MOPCKHUX CBHHOK, MBIIIEH) He
BBI3BIBATIM M3MEHEHUS MOP()OJIOTHYECKUX, KYIbTYPaJIbHBIX CBOMCTB; BaKUMHHBIN wTaMM Bacillus anthracis UA-07 06-
JIaJlaeT ITOCTOSTHHBIMH OHMOJIOTHYECKHMH CBOWCTBAMH U MOJKET OBITH MCHOJB30BaH B JAIBHEWIIMX HCCIEIOBAHMAX IJIS
CO3/1aHMs BaKIMHBL.

KawueBsble ciaoBa: cubupckas si3Ba, CTaOMIBHOCTh, OMOJIOTHYECKHE CBOUCTBA, Bacillus anthracis, miTaMM, MBIIIA, MO-
PCKHeE CBHHKH, IIOCEB, IIEPECEB, KYIbTHBUPOBAHMS, IOJABIKHOCTD, KaICyJa.

Determination of the stability of the biological properties of the vaccine strain Bac. anthracis UA-07 in production
conditions

Rublenko I., Skrypnyk V., Pinchuk N.

In the world, among animals and humans, there is the problem of infectious anthrax disease. The WHO provides
persistent reports of anthrax disease in different countries. A large number of scholars and scientists are involved in
the study of cases of disease, epidemiology, prevention, treatment and their improvement. One of the main issues is the
development of effective preventive measures, which in turn will reduce the cost of the disease. The use of modern
vaccines made from harmless, avirulent strains — is considered as a direction of development of prevention, which will
improve the epizootic situation.

On the territory of Ukraine and other countries, there are a large number of burial places of patients, both animals and
people on anthrax, which are in an improper condition in accordance with modern requirements. In this regard, there is a
constant risk of the emergence of new cases of anthrax disease. The need for our territory is to improve and develop a quality
response, prevention and treatment system due to an outbreak of an infectious disease. In this regard, it is necessary to devel-
op and develop new approaches to the development of vaccine drugs against the anthrax of animals. To achieve this, it's im-
portant to get a new strain to make the vaccine. The results of their own studies suggest that the use of Bacillus anthracis
UA-07 for the production of a vaccine for the prevention of anthrax in animals.

The purpose of the study was to study the stability of the biological properties of the Bacillus anthracis UA-Q7 vaccine
strain under production conditions.

Vaccine strain Bacillus anthracis UA-07, microorganism of the genus Bacillus, species anthracis, immobile, rod-
positive gram, optional anaerobes. On a dense nutrient medium, Hottinger grew in the form of R-shaped colonies.
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During the conduct of 20 passages through the Hoottinger broth, the constancy of the cultural properties of the investi-
gated strain was revealed. Growth in a liquid medium was in the form of a "piece of cotton", which was relatively difficult to
shatter when shaking.

Seeding by the method of "prick" into the thickness of the environment TTH revealed a lack of mobility of culture
throughout the study period.

As aresult of the "pearl necklace" test, spherical forms of the cells of the pathogen Bacillus anthracis UA-07, located in
the form of chains resembling a pearl necklace, were found on the medium containing penicillin. On the control medium
without penicillin cells Bac. anthracis formed long chains of typical sticks.

Twenty-fold passages of the strain studied through the nutrient medium of the MPA with serum did not lead to the for-
mation of a capsule by the pathogen Bacillus anthracis UA-07. During the microscopy of dasgs-smears and dasg-
impressions, only the rod-shaped, non-encapsulated cells were detected.

Ten-fold passages of the Bacillus anthracis UA-07 vaccine strain caused by the bacteria in a dose of 10 billion/cm® did
not result in the appearance of a capsule in the bacteria found on the studied smears and sputum preparations, liver, lung, and
heart blood.

Investigations on guinea pigs, with the introduction of 10 billion cultures, found that Bacillus anthracis UA-Q7 after
a 3-time repetition of the previous passage was not isolated from the body of mollusks. These data indicate that the strain
is stable and in the body of mull cells does not turn into virulent state. In the study of residual virulence in mice, it was
found that subcutaneous administration of cortisone causes a decrease in the protective properties of an organism of ani-
mals, and the dose of the causative agent with a concentration of 1 billion/cm® causes their death, but without the for-
mation of capsules and.

With multiple transplants on nutrient dense and liquid media, the growth of the Bacillus anthracis UA-07 vaccine
strain is consistent and consistent with the growth of the pathogen. Multiple sows through the body of laboratory ani-
mals (mollusks, mice) do not cause a change in the morphological and cultural properties of the strain Bacillus anthra-
cis UA-07. Vaccine strain Bacillus anthracis UA-07 has stable biological properties and can be used in further studies
to create the vaccine.

Key words: anthrax, stability, biological properties, Bacillus anthracis, strain, mice, guinea pigs, sowing, cultivation.
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PEHTTEHOJIOI'TYHI 3MIHU Y KICTLI 3A
EKCHEPUMEHTAJIBHOI'O YIIKOIKEHHSA TA IIICJISI BBEAEHHS
AJIOTEHHUX ME3EHXIMAJIBHUX CTOBBYPOBUX KJIITHUH

HaBeneHi pe3ynbTaTi JOCITIIKEHb aKTHBHOCTI Ta XapakTepy PenapaTHBHOTO OCTEOTCHE3y B €KCIICPHMEHTANILHO TPaB-
MOBaHI# KiCTIi 32 CTUMYJIIOIOYOT0 BIUIMBY TPAHCIUIAHTOBAHUX AJIOTCHHHUX ME3CHXIMAbHUX CTOBOYPOBHX KITHH. 30KpeMa,
HaBEe/ICHI Pe3yJbTaTH 3 BUBUCHHS PEHTTCHOJIOTIYHIX 3MiH B KICTKOBiH TKQHHHI KPOJIiB 332 €KCIIEPUMEHTAIBHOIO MEXaHIYHOTO
YIIKOJDKEHHS ITiC/Isl BBEJICHHS aJIOTeHHUX ME3EHXIMAJIbHUX CTOBOYPOBUX KIIITHH. BCTaHOBIIEHO, 1110 MEXaHIYHE YIIKOIKEHHS
KiCTKOBOI TKaHWHH CIIPHIMHIOE BUPAKEHY PEaKiilo 3 00Ky KiCTKOBOI TKAHHHU Ta MPWJIETIINX M SKUX TKaHuH. [Ticist BBeeH-
HSI aJIOTeHHUX ME3E€HXIMaJIbHUX CTOBOYPOBHX KJIITHH B MICIl€ €KCIIEPUMEHTAIEHO TPABMOBAHOI KICTKOBOT TKaHUHH CIIOCTEPi-
ra€ThCs aKTHUBI3allis MPOLECiB pereHepanii Ta MoBHOT KOHCOifanii KiCTKOBOT TKAHHWHH, SIKa PO3IOYHHAETHCS 3 CHIOCTAIBHOT
MO030J1i. AJIOTeHHI Me3eHXIMaJIbHI CTOBOYPOBI KIIITHHH MPUCKOPIOIOTH PEAKIiI0 M’ IKNX TKaHWH, YTBOPEHHS KiCTKOBOT MO30JIi
Ta MPOXOKESHHS MPOLECiB KOHCOMIAALiT KiCTKOBOT TKAaHUHH.

OTtpuMaHi AaHi MOXXYTb OyTH BUKOPUCTaHI U1 BIHOBJICHHS YIIKO/DKEHOI KICTKOBOT TKAaHMHH, a TAKOX JUIA MOJATIBIINX
€KCHEePUMEHTAIBHUX JJOCIIPKEHb.

KurouoBi ciioBa: penapatuBHuil octeoreses, KicTKoOBa M030J1b, KICTKOBAa TKAHMHA, PEHTICHIBCHKUI 3HIMOK, KOHCOJTi/1a-
1isl KICTKOBOI TKaHWHH, JIOTEHHI MEe3eHXIMaIIbHI CTOBOYPOBI KIIITHHHU.

IMocTanoBka mpoo6aemu. He3paxkaroun Ha pO3BUTOK TPaBMATOJIOTIi Ta OPTOIEIiil, IIOBHE BiTHOB-
JIEHHSI KICTKOBOI TKaHWHHU € MpOOJIEMHUM, OCKUIBKM HEPIIKO 3yCTPIiYarOThCS BHUIAIKU MOPYIICHHS
KOHCOiamii KICTKOBUX BiJUIaMKiB, Pe3yJIbTaTOM JIIKYBaHHS SKHX € YIOBUIBHEHHS 3pOIIeHHS abo He-

© Cauyk T. JI., Masypkesuu A. M., Mamok M. O., Tkauenxo B. B., [yaskosa O. I, 2017.
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3pOIIEHHS KiCTKOBUX BiJJIaMKIB Ta YTBOPCHHS XUOHHMX CYIJIOOIB, a BeJIMKI 1e()EeKTH HE MOXKYTh CIIOH-
TtaHHO Toitucs [4]. IlutaHHs pereHeparlii KiCTKOBOI TKaHWHM HUHI Ha0yBae OCOOJIMBOTO 3HAYCHHS,
OCKITBKH KUTBKICTh YCKJIAJHCHD, TIOB'SI3aHUX 3 TMOPYIICHHSIM a00 CIOBIILHEHHSIM IPOIIECIB pereHepa-
i1 KICTKOBOI TKAaHMHH, 3aJIUIIAETHCS JOCUTHL BUCOKOIO [2].

BuxopucranHst cTOBOYpOBUX KIIITHH HaOyBa€ BCe OUIBILOTO MOIIMPEHHS 3 METOIO JIKyBaHHI Pi3HHX
paH i TpaBM, Ha sIKi HEMOXKJIMBO €(DEKTUBHO BIUTMBATH CYYaCHUMHU MeTonamu [1, 6]. BueHnmu noBeneHo,
1110 YEPBOHUH KICTKOBUI MO30K MICTHUTh ME3€HXIMaJIbHI CTOBOYPOBI KIIITHHH, sIKi 31aTHI 10 JU(epeHLiito-
BaHHS B KICTKOBY, XPSIIOBY, M'S30BYy Ta IHIIN BHIW TKAHWH, IO TO3BOJISE MIMPOKO 3aCTOCOBYBATH TaKi
KJITHHY A1 IPUCKOPEHHS Pereneparii pisHuX TKaHuH |3, 8].

AHAaJi3 ocTaHHIX H0CTiTKeHb Ta myOJaikamiid. Y jiTepaTypi HAHOUIBII MTUPOKO MPECTABIICHI
pO3pOOKH 3 OTPUMAHHS Ta KYJIHTHBYBaHHS CTOBOYPOBHX KIITHH KiCTKOBOTO MO3KY [3, 7, 8]. Hocimi-
JHUKHU TOB’ A3YIOTh MOKJIMBICTh 3aCTOCYBaHHS CTOBOYPOBMX KIITHH 3a IX TpaHCIUIaHTauii Ha 0io-
cymicHuX Hocisx [7, 8]. KimiTuHE Ha MaTpUIsSX BHKOPUCTOBYIOTH IJIsl BiTHOBIJICHHS MPOOJIEMHUX
TIONITKOKEHb KICTKH, MO€THAHUX 3 OOMMUPHUMH NepeKTaMmu, MIiCIsA OCTEOMIENITY, PE3eKIlii HOBO-
YTBOPEHB TOLIO.

Ha cporopHi, y 38’ 513Ky i3 pyHIaMEHTAIBHUMH JIOCITIDKSHHSMH B TalTy3i perapaTUBHOTO OCTEO-
reHe3y, BCTAHOBIIEHO, IO iCHy€e 0araTo (hakTOpiB PHU3UKY, 3JATHUX MOPYIIMTH MEPEeOir 1bOT0 Ipo-
uecy [1].

OpHak JUIsl IPAKTUYHOTO 3aCTOCYBaHHS ME3CHXIMaTbHHX CTOBOYPOBUX KIIITHH HEOOXIiTHI IOMAT-
KOBI1 JTOCIIKEHHS, B TOMY YHCJIi 3 BUKOPUCTAHHSM iX Yy penapaTuBHIN pereHepailii KicTKOBOi TKaHH-
HH, 110 1 CTAJIO MPEIMETOM I[LOTO JOCIIIHKEHHS.

Merta gocaigskenns. [IpoBecTr OLiHKY PEHTTEHOJIOTIYHHUX 3MiH B KICTKOBiH TKaHHMHI KPOJIiB
3a pi3HUX TEPMiHIB penapaTUBHOI pereHepalii miciis BBEICHHS aJOTCHHUX ME3CHXiIMaJIbHUX CTOB-
OypOBUX KIIITHH.

Marepiaa i meToau gocaigxkens. ExciepuMeHT npoBeneHnii Ha 12 Kpomsx-caMKax 3-MiCSYHOTO
BiKy MOPOAM IIHHIIMIIA, MAcOI0 Tina 2,5-3 Kr. YTpuUMaHHsI TiIT0CTiJHIX TBAPHH T4 BUKOPUCTAHHS 1X
B SKCIEPUMEHTAX 3IHCHIOBAIM BIMTOBITHOCTI JO BHUMOT «CBpPOMEHCHKOI KOHBEHINII MIOA0 3aXHUCTY
XpeOeTHUX TBapUH, SKUX BUKOPHUCTOBYIOTh B EKCIEPUMEHTAJIBHUX Ta IHIINX HAYKOBUX IIUISAX»
(CtpacOypr, 1986), 3akony Ykpainu «IIpo 3axucT TBapuH Bij ®KOPCTKOTo MOBOKeHHs» (15.12.2009.
BimomocTi BP, 2010, Ne9).

VIIKOKEHHS KICTKOBOT TKAHHHHM MOJE/IIOBAIM B CEpeIHil TpeTHHI Aiadi3zy BEIUKOTOMIIKOBOT Ki-
CTKH, 3 MeJIialbHOI TIOBEPXHi Y BUTJISAI HAHECeHHs Hip4yactoro nedexTy. JedekT HaHoCHIH 3a J0omo-
MOTOI0 XipYpridYHOro CBEpla AiaMeTpoM 2,5 MM MiA 3arajJbHUM HapKO30M TBapHHHU («30JeTi» 3
po3paxyuky 0,05 mr/kr Baru). Y MicIii po3pi3y MIKipu IpOBOAMIHA MictieBy aHecresito 0,5 % po3um-
HOM HOBOKaiHy. OmiepaTuBHE ITOJIE PO3MipoM 2X2 ¢M BHOPHUBAIIA Ta BOPA30BO 00poOIIsiN 5 % po3-
yuHOM Hony (Metox DimoHunKoBa). Y ci MPOUEAypH 3 ONEPATUBHOTO BTPYYAHHS MPOBOIMIH BiAIOBI-
JTHO JI0 BUMOT acenTHKH Ta aHtucentuku. [licns GopmyBanHs fAedekTy omepalliiiHy paHy 3alluBajy,
TBapWH BUBOJWIH 3 HapKO3y Ta YTPUMYBAJIH B CTAIliOHApHUX yMoBaxX kKadeapu xipyprii im. 1.O. Ilo-
Ba)KCHKA.

TBapunu micist popMyBaHHS y HUX AedekTy Oynu po3aisieHi Ha IBi rpynu mo 6 y KOXHiH, ne me-
pira rpymna 0yja KOHTPOJIBHOIO, a TBApWHAM APYroi TPyNy Ha HACTYIHUN JeHb MICIs HAHECEHHS Tpa-
BMHU OJTHOPA30BO BBOJWJIA QJIOTCHHI ME3EHXIMallbHI CTOBOYPOBI KIIITUHH B J1031 3,5><106 KJIITUH 0€e3-
MOCEPEHbO B MiCIIE EKCIIEPUMEHTAIFHOTO TPAaBMYBaHHS KiCTKH.

PeHTrenoorivni TOCiHKEHHS MPOTIECY BiAHOBIECHHS Ne(PEKTy BEITHMKOTOMIIKOBOI KICTKH ¥ KOHT-
POJIBHIH Ta TOCTiAHIN Tpymax nmpoBoawiu Ha 3, 7, 14, 21, 28 1 42 moby mocmiKeHHS B TBOX TPOESKIIi-
ax amapatoM «Baren-1» y mabopaTopii BeTeprHapHOi peHTI€HOJIOTIi Ta peHTreHOA1arHOCTHKH Kade-
pH Teparrii 1 KITHIYHOI JIarHOCTUKH 3TiHO 3 IHCTPYKITI€to [5].

OcHOBHI pe3yJabTaTH A0CTiIKeHHs1. B pe3ynbTaTi mpoBeIeHNX JOCTIPKEHb BCTAaHOBJICHO, 10 HA
3 no0y y TBapHH KOHTPOJBHOI TPYNH KiCTKOBUH aedekT OyB okpyrioi ¢opmu giamerpom 2,5 MM i
rimbuHoro 0,5 MM (puc. 1). [HmMX 3MiH He crocTepiranocs.

VY TBapuH MOCHiIHOI TpynH Ha 3 m00y eKCIEpUMEHTY 3MiHHM B KICTKOBIA TKaHWHI y MICIIl HaHe-
CeHHs Je(eKTy Ha PEHTI€HIBCbKOMY 3HIMKY OyJIM aHaJIOTIYHUMH 3 TAKUMH Y KOHTPOJBHIH TPy, ane
3ayikcoBaHa HE3HAYHA PEaKIlisi 3 00Ky M’ IKUX TKaHWH Ta MMOYATKOBI O3HAKH €HIOCTAILHOI MO30JTi, 110
BHUXOJHJIN 3 KICTKOBO MO3KOBOTO KaHATy (puc. 2).
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A

Puc. 1. Micue nedekTy KicTKH y TBAPHH KOHTPOJIBHOI rpynu Ha 3 100y
micys1 HaHeceHHS JedeKTy: a — 60KOBa NMPOEKIis; O — MpsiMa MPOEKILis.

Puc. 2. Micue nedekTy KicTKH y TBAapHH AOCJTiAHOI rpynu Ha 3 100y
micJsi HaHeceHHs JedeKTy: a — 60KOBa MPOEKLis; 6 — mpsiMa MPOSKLIisL.

Ha 7 100y y TBapuH KOHTPOJIBHOT TPYITH CIIOCTEPIraiocsi HE3HAYHE 3MEHIIICHHSI JliaMeTpa ae(exTy
o 2,4 MM, ruOuHa He 3MiHMIacs i cranoBmwia 0,5 mMM. BimMmivyanacs BUpakeHa peakxilisi M’ SKHX TKa-
HuH (puc. 3).

Puc. 3. Micue gedekTy KicTKH Yy TBAPHH KOHTPOJIbHOI Ipynu Ha 7 100y
micy1si HaHeceHHS AedeKTy: a — G0KOBa IPOEKList; O — MpsiMa MPOEKIis.

Y TBapuH J0OCHITHOT rpynH Ha 7 100y €KCIEPUMEHTY CIOCTepiranu o0pe BUPaXKEHY PEakIliio 3
OOKY MpWJIETTINX M’ SKHX TKaHUH, a TaKOXK BUPAKEHI O3HAKU PO3BUTKY C€HIOCTAIBHOI Ta MEPiocTalb-
HOI MO30JIb Y BUIJISIII OCEPEAKIB OKOCTEHIHHs. [liameTp okpyrioro nedexty 3MeHIHMBCs 10 2,2 MM, a
rmuouHa 10 0,4 MM (puc. 4). CriocTepiranacsi KOHCOJIIAIlisl TKAHUHH KiCTKOBOTO Je(eKTy.
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R

Puc. 4. Micue gedekTy KicTKH y TBAPUH J0C/IiAHOI rpynu Ha 7 100y
micJsi HaHeceHHs JedeKTy: a — 60KOBa MPOEKLis; 6 — mpsiMa MPOSKLisL.

Ha 14 no0y ekcnepuMeHTy y TBapHH KOHTPOJIBHOI TPYITH CIIOCTEPIraH 100pe BUPAKEHY PEaKIIiio
M’ SIKAX TKaHWH, 3’ SBISUTACS O3HAKW IMEPIOCTANIEHOI MO30JIi, HE3HAUHI O3HAKHU €HO0CTaIbHOI MO30Ii,
niaMeTp AedeKTy 3MEHIIUBCS a0 2,2 MM, a rmbuHa 10 0,4 MmM. KoHcomigalis TKaHUHHA KiCTKOBOTO
nedexTy mpomoBxKyBasiacs (puc. 5).

Puc. 5. Micue nedekTy KicTKH y TBAPHH KOHTPOJILHOI rpynu Ha 14 106y
nicisi HaHeceHHs AeeKTy: a — 60KOBa MPOECKLsT; 6 — MpsiMa MPOEKILisL.

V TBapuH I0CHIAHOI rpynH Ha 14 100y eKCIEpUMEHTY, Ha BIIMIHY BiJl KOHTPOJBHOI IPYIIH, CIIO-
CTepiraiy 3HIKEHHS peaklii M’ IKUX TKaHUH, J0Ope BUpaKeHY KiCTKOBY MO30JIb, 3SMECHIICHHS JiaMeT-
pa nedexty o 1 mm i rmudunn 1o 0,2 MM (puc. 6). Crnoctepiranacs BUpakeHa KOHCOJIALisl TKAHUHH
KICTKOBOTO JTe(EKTy.

Puc. 6. Micue nedekTy KicTKH y TBApHH J0CIiAHOI rpynu Ha 14 100y
mics1 HaHeceHHS JedeKTy: a — 60KOBa MPOEKIisl; O — MpsiMa MPOEKILis.
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Ha 21 no0y y TBapHH KOHTPOJIBHOT TPYIM OCHOBHMX 3MiH HE CIOCTEpIraaocs, peHTreH-3HIMKH OyIIH
AHAJIOTT4HI TaKUM Ha 14 100y eKCIIEpUMEHTY, JIMILE 3MEHILIIIACH PEaKLis M’ IKMX TKaHUH (puc. 7).

—

Puc. 7. Micue nedekTy KicTKH y TBAPHH KOHTPOJIbHOI rpynu Ha 21 100y
micy1s1 HaHeceHHS JedeKTy: a — 60KOBa NMPOEKIis; O — MpsiMa IPOEKILis.

Y TBapuH JociiaHol rpynu Ha 21 100y eKCIepruMEeHTY CIOCTepiraiyu 3MeHIIeHHS JgiaMeTpa aede-
kty 110 0,5 mm, riubuan — 10 0,1 MMm. Peakiis 3 60ky M’KuX TKaHWH Oyna BijcyTHs. BigMidanu 3me-
HIICHHA 00’ €My 1 YIIUTEHEHHS MEPiOCTANIEHOI MO30JIi Ta BHPaXXEHY €HAOCTAIbHY MO30Jb (puc. 8).
ITponorxyBanacst BUpaXKeHa KOHCOMIIAIiS TKAHUHH KICTKOBOTO Je(EeKTy.

L

Puc. 8. Micue gedekTy KicTkH y TBapHH J0CJaiAHOI rpynu Ha 21 100y
micJsi HaHeceHHs edeKTy: a — 60KOBa MPOEKLis; 6 — MpsiMa MPOEKList

Ha 28 no0y ekcriepuMeHTy y TBapHH KOHTPOJBHOI IPYITH CIIOCTEPIiraid 3MEHIICHHS AiaMeTpa Jie-
dexty 10 0,5 MM 1 Trbuam 10 0,1 MM, HE3HAYHY peakIlito M’ IKUX TKaHWH, 3MEHIIICHHS Ta YIIUIbHEH-
HS IIePiOCTAIBHOI 1 €HI0CTATbHOT MO30JIb, KOHCOMIJAIliI0 TKAHUMHH KiCTKOBOTO JIedeKTy (pHc. 9).

& 2 j
Puc. 9. Micne gedekTy KicTKH y TBAPHH KOHTPOJILHOI rpynu Ha 28 100y
micy1s1 HaHeceHHS JedeKTy: a — 60KOBa NMPOEKIis; O — MpsiMa IPOEKILis.
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V TBapuH 10CTiAHOI rpynu Ha 28 100y eKCIIEPUMEHTY CIIOCTEPIrajii BiACYTHICTh PEaKIlii M IKHUX TKa-
HHH, KpYTraui AeeKT NpaKTUYHO HE Bi3yasli3yBaBcsl, KICTKOBA MO30Jb 3MEHILIIIACS B 00 €Mi 1 YIIUIBHH-
Jlacs 10 KiCTKOBOI TKaHWHK. KoHcomialis TkKaHMHN KiCTKOBOTO e(heKTy npojoskyBaacs (puc. 10).

—

Puc. 10. Micue nedekTy KicTku y TBapuH AocaigHoil rpynu Ha 28 100y
mic1s1 HaHeceHHS JedeKTy: a — 60KOBa NMPOEKIis; O — MpsiMa MPOEKILis.

Ha 42 100y ekcrepMMeHTy B TBApHH KOHTPOJIbHOI TPYIH CIOCTEPIrai BiJCYTHICTh peakilii
M’SIKUX TKaHUH, KPYTJIui ae(eKT MpakTUYHO HE Bi3yali3yBaBCs, KICTKOBa MO30JIb 3MEHINMIACS B
00’emi 1 yiiisHuIacsa. Koncomiganist TKAHUHA KiCTKOBOTO Ae(eKTy mpoaoBxKyBaacs (puc. 11).

&

Puc. 11. Micue neexty KicTKH y TBAPHH KOHTPOJIbHOI rpynu Ha 42 100y
micjis HaHeceHHs AedeKTy: a — OOKOBa MPOCKIIist; O — MpsIMa MPOCKITis.

V TBapuH nocaiaHOl rpynH Ha 42 100y eKCIIEPUMEHTY CIIOCTEPIrajid BiJICYTHICTh peakilii M’ SKUX
TKaHUH 1 Kpyraoro nedeKTy, KiCTKOBa MO30Jb YIIITbHUIACA 10 KiCTKOBOI TKaHUHH (puc. 12). BinOy-
J1acsi IIOBHA KOHCOJIITAIlisl TKAHUHU KICTKOBOTO IC(EKTY.

Puc. 12. Micue nedexty KicTKH y TBapHUH 10CJHiAHOI rpynu Ha 42 100y
micysi HaHeceHHs JedeKTy: a — 60KOBa MPOeKLis; 6 — mpsiMa MPOSKLIisL.
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BucnoBku. 1. MexanigHa TpaBMa KiCTKOBOI TKaHWHHU TPH3BOJWTH 10 PEaKIlii M SKUX TKaHWH,
CHpPSIMOBAHOI HA BiIHOBJICHHS I[UTICHOCTI KICTKOBOT TKAaHWHH.

2. PeHTTeHONOTIYHUMH JTOCTIKEHHSIMH BCTAHOBJIIEHO, IO TICIIA BBEACHHSA aJIOTEHHUX ME3eHXI-
MaJIbHUX CTOBOYPOBHX KIIITHH B MICIIE €KCIIEPUMEHTAITHHO TPABMOBAHO1 KICTKOBOI TKAHWHH, IIPOIIECH
pereHepaiiii, 30kpeMa peaxifiss M’ SKHUX TKaHWH, YTBOPCHHS KiCTKOBOI M030JIi, KOHCOiIaIlis KiCTKOBOI
TKaHWHU, TPUIIBUANIYIOTECS B TIOPIBHSAHHI 13 KOHTPOJIEM. 3a IIMX YMOB KICTKOBa MO30JIb PO3BHUBAETh-
s 3 EHIOCTAITLHOT MO30J1i Ta BiJOYBA€ETHCS ITOBHA KOHCOJIIIAITIS KICTKOBOI TKAHUHH.

OTpuMaHi eKCIIepUMEHTANbHI JaHI MOKHA BHKOPUCTOBYBATH IS JIIKYBaHHS TBapWH 3 TPaB-
MaMH KiCTOK.

Y nojganbImxX TOCTIHKSHHSX IUIAHYETHCS TIITBEPAUTH AaHl PEHTTCHOIOTTIHUX 3MiH TiCTOJOTITHUIMHU
Ta OloXiMIYHMMH JocmipkeHHsIMA. [IpoaHarizyBaTi 3MiHH B €KCIIEPUMEHTAIEHO TPAaBMOBaHIM KICTIII TTic-
JIsl BBEJICHHS aJIOTCHHUX ME3EHXIMaJIbHUX CTOBOYPOBHX KIIITHH y KPOB’ STHE PYyCIIO.
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Pentrenoniornyeckne M3MEHEHHs: B KOCTH NPH IKCIEPUMEHTAJIBLHOM IOBPEKACHHH M NOCJe BBEJACHHU aJJIOTeH-
HBIX ME3¢HXHMAJIbHBIX CTBOJIOBBIX KJIETOK

Capuyk T. JI., Masypkesnd A. M., Mamiok H. A., Tkauenko B. B., T'yasxosa A. T

[IpuBeneHs! pe3ynbTaThl UCCIEAOBAHUI aKTMBHOCTU U XapaKTepa pelnapaTHBHOIO OCTEOrEHE3a B DKCICPUMEHTAIILHO
TPaBMUPOBAHHON KOCTU IPU CTUMYJIMPYIOLIEM BIMSHUM TPAHCIUIAHTUPOBAHHBIX AJUIOTCHHBIX ME3CHXUMAIIbHBIX CTBOJIOBBIX
KJIeTOK. B yacTHOCTH, MpUBEAEHBI Pe3yIbTaThl 10 U3YYEHUIO PEHTIEHOJIOTHYECKUX U3MEHEHUH B KOCTHOM TKaHU KPOJIMKOB
MIPU 3KCTIEPUMEHTAILHOM MEXaHHUYECKOM MOBPEXICHUH MOCIIE BBEICHNUS aJIOT€HHBIX ME36HXHMAJIbHBIX CTBOJIOBBIX KIIETOK.
VYcTaHOBIEHO, YTO MEXaHHUYECKOE MOBPEXKIEHHE KOCTHON TKAaHH BBI3BIBAET BBIPAXKEHHYIO PEAKIMIO CO CTOPOHBI KOCTHOM
TKaHU U COOTBETCTBYIOLIYIO PEAKIMIO CO CTOPOHBI OIM3IEKANX MATKUX TKaHel. Ilocie BBeEHHs aNIOTEHHBIX ME3E€HXH-
MaJIbHBIX CTBOJIOBBIX KJIETOK B MECTO SKCIIEPHMEHTAIFHO TPABMHPOBAHHON KOCTHON TKAaHH, HAOIIOAAETCS aKTHBHOCTD MPO-
LIECCOB pereHepanuy U IOJIHONM KOHCOIUIAMU KOCTHOM TKaHU, KOTOpas HAYMHAETCS C SHIOCTAIBHON MO30JIU. AJUIOTCHHBIE
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ME3CHXNMAJIbHBIC CTBOJIOBBLIC KJIIETKU YCKOPSIOT PCAaKIHI0 MIATKUX TKaHefI, 06pa3013aH1/Ie KOCTHOW MO30JIH U MIPOXOKIACHUS
poUEeCCOB KOHCOIU AU KOCTHOU TKaHM.

HOJ’Iy‘IeHHLIe JaHHBIC MOT'YyT OBITH HCIOJIb30BaHbBI JJIs1 BOCCTAaHOBJICHHUSA HOBpe)KIIeHHOfI KOCTHOU TKaHH, a TaKxKe IJId
JTaTbHEUTITIX OKCIEPUMECHTAJILHBIX HCCIICIOBaHUM.

KuroueBble cjioBa: peHapaTI/IBHLH\;I OCTCOI€HE3, KOCTHAA MO30J1b, KOCTHas TKaHb, peHTFCHOBCKHI\;I CHHUMOK, KOHCOJIMaa-
1M1 KOCTHOM TKaHM, aJIZIOTE€HHBIE ME3CHXMMAaJIbHBIE CTBOJIOBBIC KIICTKH.

Radiographic changes in experimental bone damage and after doing allogenic mesenchymal stem cells

Savchuk T., Mazurkevych A., Maliuk M., Tkachenko V., Huliakova O.

The article presents the results of the research activity and the nature of the reparative osteogenesis in the experimental
bone over the stimulating influence of transplanted allogeneic mesenchymal stem cells. In particular, the results from the
study of radiological changes in the bone tissue of rabbits with experimental mechanical damage after doing allogenic mes-
enchymal stem cells. Established that mechanical damage to bone tissues causes a pronounced reaction from the bone tissue
and the corresponding response from the surrounding soft tissues. After the introduction of allogeneic mesenchymal stem
cells in place of experimentally traumatized bone tissue, the activity of regeneration processes and the full consolidation of
bone tissue, which begins with endosteal callus. Allogeneic mesenchymal stem cells accelerate the reaction of the soft tis-
sues, callus formation and transmission processes, the consolidation of the bone tissue.

The obtained data can be used to repair damaged bone tissue, and for the further experimental studies.
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IIVIMB BITYNU3HAHOI'O BITAMIHHO-AMIHOKHCJIOTHOI'O
KOMIIVIEKCY ABETKA J1JIs1 TBAPUH HA OBMIH
MIKPOEJIEMEHTIB Y KYPUAT-EPOMJIEPIB

Buxiageno pesynbraTé BUIPOOYBAaHHS BITUM3HSHOIO BITAMiHHO-aMiHOKHCIIOTHOTO mpemapaty AGeTka s TBa-
pUH Ha BMICT 3aji3a, IUHKY, KYIIpyMy Ta MaHTaHy B CHpOBaTLi KpoBi KypuaT-OpoitnepiB kpocy COBB 500 B ymoBax
HaBYaJIbHO-BUPOOHNYOrO IeHTPY BinolepkiBChbKOro HamioHAJIEHOTO arpapHOTO yHIBEPCHUTETY. 3aCTOCYBAaHHS BiTaMiH-
HO-aMiHOKHCIIOTHOTO KOMILICKCY AOeTka s TBapHH y peKOMEHJOBaHil 1031 1 M/ BOAM MiJBUINYE PiBEHb IUHKY B
CHUpPOBATIIi KPOBi Kyp4ar-OpoiiepiB JOCTIAHOT Ipynu Mmicis TPEThOro BinOOpy KpoBi (mmicis apyroro 7-moboBoro 3a-
crocyBaHHs mpenapary) 10 160,0+4,92 mxr/100 mi1, mopiBHAHO 3 MOYAaTKOM AociijxeHHs (Ha 6,7 %; p<0,05) Ta 3 no-
Ka3HUKOM Jpyroro (micis mepumioro 7-m1o6oBoro BumoioBaHHS mnpemapary) 123,0+3,83 mkr/100 man — na 23,1 %
(p<0,001). Haii6inpiu moka3o0BUMH IpHU 3aCTOCYBaHHI MpernapaTy Oyjau 3MiHH BMICTY LHHKY, OPiBHIOIOYH HOro BMICT
B CHpOBATLi KPOBi KypyaT NOCTIAHOI I'pyNH TPETHOro BigOOpy A0 KOHTPONIO, Je MOKa3HHK 30umpmuBcsa Ha 13,4 %
(p<0,05). 3miHn MaHraHy MajH HOJIOHY AMHAMIKY: 3a APYroro BinOopy KpoBi HOro KOHIEHTpAIis 30imbIIniIacs Ha
34.9 % (p<0,05) i cranoBmia 18,3+2,10 mkr/100 mu, y Tpetbomy Ha 25,5 % (p<0,05) — 16,0£1,15 mxr/100 mi. Pizaus
MIX ITOKa3HMKAaMH{ JOCJIJHOI Ta KOHTPOJBHOI TPYI MO 3aKiHUEHHI eKCIepuMeHTy 30impmuiack Ha 28,9 % (p<0,05) i
craHoBuia 16,0+1,15 mxr/100 mu.

Kirouosi cinoBa: xypuara-Opoitnepu, npenapat AbeTka Ui TBapHH, 3aJ1i30, IMHK, MAHTaH, KylIPyM, Mifb.

[ocranoBka mpodaemu. OHiEI0 3 HAWOUIBII aKTyalbHUX HAYKOBO-IPAKTHYHUX MPOOJIEM Cy-
YaCHOTO MTaxiBHHUIITBA € MUTAHHS BiTaMiHHO-MiHEpaJbHOTO 3a0e3neueHHs ntui [1]. MikpoenemeHTn
€ )KUTTEBO BOXKIIMBUMH PEUOBHHAMU [2—4], K1 TIIOTH MMEPEBAXKHO K KaTali3aTopu OaraThox hepMeH-
THUX 1 TOPMOHAJIBHUX CHUCTEM [5], Ta TiCHO B3aeMOJiIOTh 3 BitramiHamu [6]. [IpoTe, y mitepaTypi 3y-
CTpiYa€eThCs HEBEJIMKA KUTBKICTh 1H(popMaii moao ¢izionoriynoi Aii Aeskux MiKpoeJIeMEeHTIB B opra-
Hi3Mi IITUII 32 Pi3HOT 3a0e31MeUeHOCTi 11 KUPOPO3UMHHNMH BiTaMinamu [1]. Kympywm, IiuHK 1 MaHTaH —
HEOOXiIHI €JIEMEHTH ISl PO3BUTKY Ta POCTY KypUaT-Opoitnepis [7].

3a aedinuTy MUHKY CIOCTEPIrar0ThCS ASPMATHTH, BIJICYTHICTh alleTUTY, IPOHOCH, 3aTPUMKA POC-
Ty, HOTIpIIEHHS 30py Ta AedeKTH KiHIIBOK [8, 9], a 3a HecTaui MaHraHy BuUHHKae mepo3 [10-13].
BcMoKTyBaHHS IMHKY Y TOHKOMY BiJIIUT KMIICYHUKY TadbMY€EThCs 3a AediuuTy Bitaminy A [14]. dus
HOPMaJIBHOTO OOMiHY ITMHKY HEOOXiJlHe IMOCTiliHe HaaxomkeHHS BitamiHiB A, C, B; ta Bc. Ilpore,
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MaHTaH 0e3ITocepeIHLO He BIUITMBAE HA PIBEHD JKHPOPO3UYMHHUX BiTaMiHIB, HOTO Jis TOOIYHO TTO3HAYA-
€ThCS HAa aKTUBHOCTI Se-3aIe:KHUX (DEPMEHTIB, IO TICHO MOB'A3aHa 3 00MiHOM IMHKY [15]. B moen-
HaHHI 13 3aJ1130M, MiUTI0 1 KOOAJIhTOM, MaHTaH Oepe yJacTh y TKAHMHHOMY JMXaHHI, BIUTUBAE HAa OOMiH
BYIIICBOAIB 1 mifpuiye edexTuBHicTh BiTamidiB C i B; [16]. Takox cmig BiAMITHTH, IO BitamiH D
MOB'SI3aHUM 3 MOKpPAIEHHSAM TOTJIMHAHHS BaXKJIMBUX CIIEMEHTIB, TaKUX SIK 3aj1i30, MUHK 1 Minp [15].
JlocipKeHHSIME BCTAHOBJICHO TiCHY B3a€EMOJIII0 MIXK MIKpOCJIEMEHTAaMU Ta BiTaMiHaMmu, 110 3abe3rie-
qye JUHAMIYHY piBHOBAry Mik HUMu [16].

AHaJji3 ocTaHHIX HochaigxkeHb i mydaikaniid. Ha chorogHi puHOK BeTepHUHAPHUX IpemapaTiB
TiCHO B3a€MOIIOB’SI3aHUH 3 PUHKOM IpenapariB JIJs TYMaHHOI MEAWIMHH, & Pa30M BOHH (popmy-
10Th papMmaneBTuaHu puHOK [17]. Ctanom Ha 2017 pik BeTepuHapHa (hapmareBTHYHA ITPOMHUC-
JIOBICTh YKpaiHU OomaHyBaJla Cy4acHI TEXHOJIOT1i BUPOOHHUITBA KOHKYPECHTOCIIPOMOKHUX JTIKapCh-
KHX 3ac00iB Ta X HayKOBO-BHpOOHMUY ampoOauito i peectpauito [18]. 3anponoHoBaHO BHKOpHUC-
TOBYBATH HOBI ()OPMHU MaKpoO- i MiKpOEJIEMEHTIB, BiTaMiHU i BiTaMiHOMOAIOHI pEYOBHHH, IPOOio-
THKH, CKJIagHI BYTJICBOIH, MiIKUCIIOBAUl Ta KOHCEPBAHTH KOPMiB, IpemapaTH, MO MOKPAITYIOTh
TpaBJeHHS Ta abcopOLil0 MOXUBHUX pedoBUH (pepmeHTH, (iToekcTpakTH, edipHi Macia TOILIO)
[19]. Bucoka npodinaktuuna eQeKTUBHICTb Oylia JOBEAeHA BUIIOIOBaHHAM IpenapaTy [lekasiT, 3a
SIKOT'0 3MEHIINIACh KIJIbKICTh OpoiiiepiB 3 o3Hakamu 1epo3y [20]. JloBeneHo eeKTUBHICTD 3aCTO-
CYBaHHS XEJIATHUX CIIOJNYK KYNPYyMy Ta IIMHKY 3 METIOHIHOM, JII3MHOM Ta TIIuHOM [19], Takox
Zn-Nano-MertioHiH Ta Zn-Nano-Max, 10 HNO3UTHUBHO BIUIMBalOTh HAa OOMiH IIMHKY B Kypdat-
OpoitiepiB [9]. BuxopucranHs BiTaMiHHO-MiHepaibHOTO mpenapaty bT®d mmtoc mms Kypdat-
OpoilyiepiB CTUMYIIIOE METAa0OIIYHI MPOIECH B OpPraHi3Mi Kypuar, CIpHUs€e OUIbII iHTCHCUBHOMY
pocty i po3BUTKY Mononusky ntumi [21]. Ilpenaparu Kapnisit ta InTposit ES100 mokpamyroTs
0oOMiH pe4yoBHH Yy Kypuar-Opoinepis [22]. JlomaBanus ¢pepmeHTy (iTa3u NO3UTHUBHO BIUIMBAE Ha
3aCBOEHHS MiKpoeneMeHTiB y ntumi [23]. [ momatkoBoro 3abe3neueHHs OpraHi3My NTHIN MiHe-
paTbHUMH PEHOBHHAMH Ta MiKpOeleMEHTaMU MOKHa 3aCTOCOBYBaTH KOpPMOBY Ao00aBky Miadoc,
sIKa Y CBOEMY CKJIaJi MiCTUTh Qocdop, Kanblliif, MarHii, HaTpii, MiJlb, MapraHeib, IUHK, KOOATHT
Ta BUCOKOSKICHI eMyJbraTopu [2].

MeTta gociaixeHb. BUBYNTH BIIUB BITYM3HAHOTO mpemnapaTy AGeTka juisi TBApuH HA OOMIH MiK-
poeneMeHTiB (IIMHKY, KyNpyMmy, MaHTaHy, 3ajli3da) y Kyp4ar-OpoiijiepiB B yMOBaX HaBYAILHO-
BUpOOHHUYOTO IeHTpY BHAY.

Marepiaj Ta MeToau AoCHiTKeHb. Jlocmimkenns Oymo mpoeeaeHo y 2017 pomi Ha 6a31 HAyKO-
BO-ZIOCJIITHOTO 1HCTUTYTY BHYTPIIIHIX XBOpOO TBapHH Ta HaBUAIbHO-BUPOOHMUYOTO LEHTPY bimouep-
KiBCHKOT'O HAI[IOHAJILHOTO arpapHOro yHIBEPCUTETY.

MartepianoM JUTst TOCIIKEHHS CIYTYBAIN 2 aHAIOTIYHI TPyIH Kyp4aT-0poitepi kpocy Cobb-500 —
KOHTpolbHAa Ta pociigHa mo 1400 romiB y koxHil. KpoB mius mochipkeHHS BigOupamwm o
20 mpo6 i3 koxkHOi Tpynu (n=20). [lepen mouaTkoM HOCTiIXEeHHSI OyB NPOBEACHUN KIIIHIYHUHN OIS
MITaXOMOT OB’ 51.

BurmoroBarns npemnapary AOeTka i TBapwH Y AOCTIAHIN rpymni moduHanu 3 12-1000BoTO Bi-
Ky. 3acToCyBaHHs BiTaMiHHO-aMiHOKHCIIOTHOT'O KOMIUIEKCY TpHBaJIO 7 AHIB, MOTIM Oyia mepepsa
7 AHIB MiCiS YOrO NTHUIL 3HOBY OTPHMYBalla Mperapar YIpOJOBXK TWXHSA B A03i 1 Mi/a Boau
(taba. 1).

Tabnums 1 — Cxema Joci1iay 3 BHKOPUCTAHHAM npenapaty A0eTKa JUIsi TBADUH

) Bik kypuar, 1i0
Tpyna i 12-19 | 27-34
Kontponsha OCHOBHHUI palioH
Hocnigna OcHoBHHUI patioH + 1 mu/1 Bonu npenapaty AGeTka Al TBapuH

AOeTKka I TBapWH — HOBUU BITaMiHHO-aMiHOKHICJIOTHHH IIperapar, Mo y CBOEMY CKJIaji
(B 1 M) MicTuTh Aitodi pedoBuHU: BiTaminu A (peruHony anerart) — 5000 MO; D5 (xonekanbiu-
¢depon) — 1000 MO; E (toxodepoiny arerat) — 10 mr; B (tiaminy rigpoxiopun) — 2 mr; Bs (nan-
ToTeHaT KanbIlifo) — 10 mr; Bs (marToTeHoBa Kucimora) — 5 Mr; B (MipuaoKCHHY T1APOXIOPHUT) —
3 wmr; By, (mianokoOamamin) — 30 Mkr; Bitamid K; — 1,0; DL-meTionin — 10 mr; L-nisun — 2,5 Mr;
ApriHin — 3 mr.
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KpoB mns gociimpkeHHs BiZOUpaan METOA0M 3aXUTTEBOT MyHKINT BEHH TIEpe]] BBEIACHHSIM, ITi-
CJIsl Kypey MEepIIOro Ta APYroro mepiofiB 3acTocyBaHHS mpenapaty [24]. Buznauanu BMicT 3ami3a,
IUHKY, KYIIPyMy Ta MaHTaHy B CHPOBATIIl KPOBI METOJIOM aTOMHO-a0copOItiitHO1 ciekTpodoTome-
Tpii Ha mprmraai Shimadzu-6650 [25]. OTpumaHi pe3yabTaTH AOCTIIHKEHb OYIN CTAaTHCTHYHO 00-
paxoBaHi [26].

OcHoBHi pe3yabTaTH HociaigkeHHs. Bmict ¢epymy B cupoBartli KpoBi KypuaT-OpoiinepiB
KOHTPOJIBHOI TpyIH Ha modatky jocmixy cranoBuB 260,0+19,10 mxr/100 mur (186,2-338,4 mMxr/100 mim).
Y cupoBaTIii KpOBi TITHIT AOCTIAHOI TpyIH Tie 3HadeHHs ckmamano 270,0+18,4 mxr/100 M. ToOTo, epen 3a-
CTOCYBAHHSIM IIpernapaTy BiporigHOI pi3HHLI MK 3HaYeHHSIMH KOHTPOJIBHOI 1 HOocTiAHOI rpyn He OyIo
(p<0,5).

[Ticnsa 7-moboBoro 3actocyBaHHs npenapary (19-1000Bi KypuaTa; Ipyruil BinOip KpoBi) KOHIIEHT-
pauist hepyMy y cHpoBaTIi KpOBi NTHLI AOCHiAHOT rpymu ckiagana 283,0+6,83 mkr/100 miu (256,1-
315,6 mxr/100 m1) Ta HE Mana BiporigHOI pi3HULI i3 Tpyno0 KoHTpoo (p<0,5).

Crim BIAMITHTH, IIIO JOCTOBIPHOI Pi3HUIII HE BIAMIYAIOCS 1 3 TTOKQ3HUKOM TIOTIEPEAHBOTO TIEPioTy
(p<0,5) mocmimy. 3a TPeThOrO MOCTIHKEHHS CUPOBATKHM KPOBI NTHLI (Opyre 7-7000Be BHIIOIOBAHHS
npenapaty) BMicT pepyMy MaB TeHAEHLIIO 10 3011bLIeHHS i cTanoBUB 291,3+6,76, mpotu 265,4+11,0
MKkT/100 M1 y Tpyni koHTpomto. OgHaK, MAaKCUMaIBbHI Ta MiHIMaIbHI 3HAYCHHS ITHOTO MOKAa3HHUKA Y
rpymi gociixy Mamd MeHmm mexi (264,3-324,1 mkr/100 mom). ToOTo, BUIIOIOBAaHHS BiTaMiHHO-
aMIHOKMCIIOTHOTO KOMIUIEKCY AOeTKa IIsi TBAPHH iICTOTHUM YMHOM HE BIUIMHYJIO HA 3aCBOEHHS Ta
3MiHU BMicTY 3ami3a (p<0,5).

JlnnaMika MIUHKY Y Kyp4daT-OpoiiepiB KOHTPOJIBHOI TPyIH Majia TToAi0HY 3aIeKHICTh. 3a TEpIIoro
BiZOOpY KPOBi BMICT LILOTO MiHepany KoiuBaBca B Mexxax Big 120,1 mo 169,0 mxr/100 mi, mo y ce-
peanbpomy 1o rpymi cranomuiio 138,3+4,41 mxr/100 mi.

Bognouac y nTumi rpynu Iociiny el mokasHuk ckimanas 149,0+5,39 mxr/100 Mo (145,2-186,9).
YHpoaoBK ychoro JOCHiy KOHIEHTpALisl HUHKY B Kyp4aT-OpoiiepiB KOHTPOIBHOI TpynH Oyia HeBi-
POrinHOI0, MOPIBHSHO 3 TOYATKOM JOCHIY: TaK 3a APyruM BigOopoM BoHa ctaHoBmia — 120,8+4,83, a
3a tpeTiM — 138,3+4,41 mxr/100 M. Crmix BIAMITHTH, IO CepeIHE 3HAYCHHS PIBHS ITUHKY 3HAXOIH-
JIOCh Ha HIKHIN Mexi HopMu — 150 Mkr/100 M. JIumie y nBox romiB (20 %) Woro KoHIEHTpaIlis Oyia
He3HauHO Oinbioro 3a 150 Mxr/100 M. Y Kypyart JoCnigHOT TpynH 1i 3MiHM MaJli TOAiI0H] 3aKOHOMi-
pHOCTI. Y TTHII JOCTITHOI TPyMH APYroro Bimbopy BMicT MUHKY cTtaHoBUB 123,0+3,83 Mkr/100 mur
(90,4-135,4 Mxr/100 M) 1 pi3HHI 3 KOHTPOIHHOIO TPYIIOI0 Oyia HeBiporigHoo (p<0,5).

BioxiMiuHe AOCHIIPKEHHS CHPOBATKU KPOBI MTHUI AOCTIAHOI IPyNU TPETHOTO BinOopy (Ipyre
7-n1000Be BHUIOIOBaHHS Mpemnapary, 32-a 1o0a eKCepuMEHTY) IMOKa3ajio, 10 3aCTOCYBaHHS Ipera-
paty y mo3i 1 MuI/it BOOW CIPUYWHUIIO BIPOTiIHI 3MiHHM PiBHA IBOTO MikpoeneMeHTy. Y 80 % Kyp-
4aT-OpoiiiepiB BMICT IIMHKY MEPETHYB MO3HAYKY HIDKHBOT ()i310JI0TTUHOT MEXi 1 Y cepeaIHbOMY 10
rpymi cknanas 160,0+4,92 mxr/100 ma (Lim 145,2-187,0). Ile 6yno Ha 13,1 % (p<0,05) 6inbmie 3a
BiATIOBITHUN MOKa3HUK y Tpymi KoHTpoiro (138,3+4,41 mxr/100 mir; Lim 120,1-168,7) ta Ha 23,1 %
OipIIIe 3a MOKA3HUK Apyroro Bigoopy (p<0,001). PizHums 3 moyaTkoM eKCIEPUMEHTY Y MTHII TOC-
nmigHol rpynu cknana — 6,7 % (p<0,01). binbm nikaBumu i, Ha HaIIy JYMKY, 3aKOHOMIPHUMH MO0
MPOsIBY TMO3UTHUBHOTO €(eKTy Ha OOMiH MIKpOEJIIEMEHTIB y KypyaT € 3MiHH LbOTO €CCEHLIaTbHOTO
MIKpPOCJIEMEHTY IITHIl AOCIITHOI TPYIH, IO 1 MATBEPIKYETHCS pe3yIbTaTaMHu JTOCIIKEHHS KPOBi
nruti (puc.1).

XapaKkTepHu3ylour 3MiHH BMICTYy KYNpPyMy CJiJ BiAMITHUTH, II0 Ha MOYATKy €KCIIEPUMEHTY B Kyp-
gaT KOHTpObHOI (38,0+2,91 Mxr/100 mir; Lim 24,0-61,2) i gocmigaoi rpym (32,0+2,08; Mxr/100 mi
Lim 21,6-44,1) iioro piBerb 0yB mMaibke omaakoBuii (p<0.1). Taka »x 3aKOHOMIPHICTB CIIOCTEpITaacs
1 micns Ipyroro i Tpetboro BigdopiB KpoBi. TidbKH HAIPUKIHIIL 3aCTOCYBaHHS Mpenapaty (Imicis Tpe-
THOT'O BiIOOPY KPOBi) HOT'O KOHIICHTpAITisl Maia TCHASHITIT0 /IO 30UIBIICHHS 1 CTAHOBHIIA B CEPEIHBOMY
28,3+2,07 mkr/100 mu (21,0-41,2 mxr/100 mur). 3BOpOTHI 3MIHN MiX TTOKa3HUKaAMH TPYMH TOCTITY 1
KOHTPOJIIO OyNM 3apeecTpoBaHi 3a ApPYyroro Bimbopy kposi: 36,3+2,46 npotu 30,442,50 mxr/100 mn
BIZIIOBIIHO.

Ha mowarky mocimimy BMICT MaHTaHy y CHPOBATIIl KPOBI KypdaT KOHTPOJIBHOI TPYIH CTaHOBHB
9,3+0,74, Toxi sk y mocmini nel nokasHuk ckiaanas 12,0+1,14 mxr/100 ma (p<0,1). Iicns mepmroro
BUIIOIOBAHHS Tpenapary Horo KOHLEHTpalis B JOCHinHil rpymi 30inpmmnacs g0 18,3+2,10 mkr/100 mn
(+ 34,9; p<0,05; Lim 10,4-28,8), mpotu 12,0+1,68 Mxr/100 M y koHTpOmi (puc. 2).
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Puc. 2. Ctan o0MiHy MaHraHy B Kyp4aT-0poiijepis.

OTpumani pe3ynbpTratu 610XiMiYHOTO AOCTIIPKEHHS CHPOBAaTKH KPOBi JAlOTh MiJCTaBU CTBEP-
JUKYBaTH PO Te, IO Migi0OpaHi TAKUM YMHOM CKJIaJ0B1 Ipenapary NO3UTUBHO BIUIMHYJIH Ha OOMiH
MaHTaHy 3a CEMUJCHHOTO BUIIOIOBaHHSA. [liTBEp)KEHHSAM LIbOTO € PE3yJIbTaTU JUHAMIKH I[bOTO
MIKpOEJIEMEHTY y NTHUIll JOCIITHOI TPYIH: AKIIO0 Y MOTEPEIHBOMY BimOOpi HOT0 KOHIIEHTpAIlisd
craHoBmwia 12,0x1,14 mxr/100 M7, To 3a gpyroro BoHa 30impmyBanacs y 1,53 pasu i ckmanana
18,3+£2,10 mxr/100 mur (Lim 10,4-28,8). Haitb6inbsm moka3oBi 3MiHH OyJIM BiAMIYCHI 3a TPETHOTO
Bi10OpY KpoBi. Y NTHIN JOCTIAHOI IPYIH BMICT MaHrany koyimBasces Big 11,2-21,5 mxr/100 mut i3
cepenHiM 3HaueHHsM 1o rpymi 16,0+1,15 mkr/100 mu. Ile#t mokasuuk Oy Ha 28,9 % Oinbiie
(p<0,05) 3a BiamOBinHE 3HaUYEHHS y KypuaT-OpoiliiepiB KOHTPOJIBHOI TPYNH, I¢ HOTO piBEHH MaB
MeHII JiMiTHI Mexi: Bix 8,3 mo 15,4 mxr/100 mur, mo y cepenapomy 1o rpymi ckiaagano 11,3+0,98
Mkr/100 mu. Biporiznoi pi3HuULI i3 MOKa3HUKOM IMONEPEIHHOTO BiZOOPY HaMU HE BCTAaHOBIICHO
(Tabm. 2).
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Tabmums 2 — BmicT MikpoesieMeHTIiB y cupoBaTni KypuaT-6poiijiepiB Ha mepiof NpoBeIeHHs T0CTiZKeHHS

I'pyna nrumi IMoka3Huk Fe Zn Cu Mn
MKT/100 Mt MKr/100 Mt MKT/100 Mt MKr/100 Mt

KOHTPOJIb 260,0+19,1 132,4+12.4 38,0+2,91 9,33+0,74

1 Binbip JTOCITI T 270,0+18,43 149,0+5,39 32,0+2,08 12,0+1,14
p< 0,5 0,2 0,5 0,5

KOHTPOJIb 273,346,888 120,8+4,83 36,3+2,46 12,0+1,68

2 Binbip JTOCTTI T 283,0+6,83 123,0+3,83 30,4+2,50 18,3+2,10
p< 0,5 0,2 0,5 0,05

KOHTPOJIb 265,4+11,00 138,3+4,41 23,2+1,63 11,3+0,98

3 Binbip Jocmin 291,346,76 160,0+4,92 28,3+2,07 16,0£1,15
p< 0,1 0,05 0,5 0,05

IIpuMiTKH: p< — NOPIBHSIHO KOHTPOJIb 1 JOCII/ 3a Pi3HUX BiZOOPIB KPOBI.

BucnHoBku. 1. 3acTocyBaHHs Ipenapary B peKOMEHI0BaHUX A03ax (1 Mi/1 BoAM) CIPUYMHMIIO Ti-
JBUILIEHHS BMICTY LWHKY B Kyp4yaT-OpoiijiepiB AochigHOi Tpymu 3a TPeThOro BiAOOPY KpoBi
(160,0£4,92 mxr/100 M1) MOPIBHIOIOYH 3 TTOYATKOM JIOCHTIKEHHS Ha 6,7 % (p<0,05) Ta 3 MokasHUKOM
npyroro (123,0+3,83 mkr/100 M) — Ha 23,1 % (p<0,001).

2. Haii0inpm moka3oBi 3MiHU 100 MPOsBY ¢i3ionoriuHoi Aii BiTaMiHHO-aMiHOKHCIOTHOTO KOM-
miekcy AOeTka 1y TBapHUH Ha OOMiH IIMHKY OYyJIM BCTaHOBJICHI 3a MOPIBHSIHHS BMICTY OCTAaHHBOI'O B
CHUPOBATII KPOBI KypuaT JOC/IAHOI IPYIH TPETHOTO BiAOOPY 0 KOHTPOIIO, JI¢ 1€ 3HaYeHHs OyIo Oi-
apuM Ha 13,4 % (p<0,05).

3. 3MiHM MaHraHy OyJId TaKOXX 3aKOHOMIpHI i MaJii OAIOHY THHAMIKY: 3a APYroro BiIOOpy KpPoBi
Horo KoHIeHTparris Biporimao (p<0,05) 36imenryBaacs Ha 34,9 % i1 cranoBmia 18,3+2,10 mxr/100 mur;
y TperboMy (32-aeHHa mrutisd) — Ha 25,5 % (p<0,05; 16,0+1,15 mxr/100 mi). PisHuIS Mik MOKa3HUKaMH
JOCHITHOT Ta KOHTPOJIBHOI TPYII 1O 3aBEPLICHH] eKCIIEpUMEHTy ckiaaana 28,9 % (p<0,05) y ctopony
301IbIIEHHS KOHIIEHTPALlii MaHTaHy y Kypdar-OpoiiepiB rpynu gociiay (16,0+1,15 mxr/100 min).

[lepcnekTHBOIO MOAATBIINX AOCTIIKEHb € BUBUCHHS BIUIMBY Ipernapary AOGeTKa JUis TBapuH Ha
0OMiH MiKpPOEJIEMEHTIB Y NTHULI SIEYHOTO HANIPSIMY BUPOLYBaHHS.
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BiusiHue oTe4ecTBEHHOr0 BHTAMHHHO-AMHHOKHCJIOTHOTO KOMILIeKca A30yKa AJIsl *KHBOTHBIX HA 00MeH MHKPO-
3JIeMEHTOB B IBIILIAT-0poiiiepoB

Cakapa B.C.

W3nosxeHsl pe3yabTaThl HCTIBITAHUS OTEYECTBEHHOTO BUTAMUHHO-aMHHOKHCIIOTHOTO TIpenapara A30yKa JUls *KHBOTHBIX
Ha coJiepiKaHue )keje3a, LIMHKa, MeIU U MapraHia B CBIBOPOTKE KPOBH LBILIAT-OpoiinepoB kpocca COBB 500 B ycnoBusx
y4e0HO-IIPOU3BOJCTBEHHOIO LIEHTpa BenonepkoBCKOro HalMOHATBHOTO arpapHoro yHuBepcureTa. IIpiMeHeHne BUTaMUH-
HO-aMHHOKHUCIIOTHOTO KOMITIeKca A30yKa IJIst )KMBOTHBIX B PEKOMEHIOBaHHOH 03¢ 1 MJI/J1 BOJBI IIOBBIIAET YPOBCHD IIMHKA
B CBIBOPOTKE KpOBH LBIUIIT-OpPOIIEPOB ONIBITHOH TpPYyNIEI IIOCHE TPEThero orbopa KpoBU (TIOCIE BTOPOTO
7-cyTouHoro npuMeHeHus npemnapata) 1o 160,0+4,92 mxr/100 M o cpaBHEeHHIO ¢ HaganoM uccienoBanus (6,7 %; p<0,05)
U ¢ II0Ka3aTeleM BTOpOro (Iociie nepBoil 7-CyTo4HOU BhINoiku npenapata) 123,0+3,83 mkr/100 ma — Ha 23, 1% (p<0,001).
Han6onee nokasarenbHBIMU TP IPUMEHEHHH Npenapara ObUTH H3MEHEHHUs COAEPKAHHA [IMHKA, CPABHUBAS €T0 COJIEPIKAaHUE
B CBIBOPOTKE KPOBHU ILBIIIAT ONBITHOM I'PYyNIBI TPEThEro OTOOpa K KOHTPOJIO, Ile MOKasaTenb yBenuuwics Ha 13,4 %
(p<0,05). N3meHeHus Maprasia uMeiad HOAOOHYI0 AUHAMUKY: IIPU BTOPOM O0TOOpE KPOBU €ro KOHICHTPAIHs YBEINYUIACh
Ha 34,9 % (p<0,05) u cocraBuna 18,3+2,10 mxr/100 mi, B TpetbeM Ha 25,5 % (p<0,05) 16,0+1,15 mxr/100 mn. Paznuna
MEXJy IOKa3aTeIsIMU ONBITHOM U KOHTPOJBHOH IpyIIl 0 OKOHYAHWU DKCIIEPUMEHTa yBenuuuinack Ha 28,9 % (p<0,05) u
cocraBmia 159+1,15 mxr/100 mo.

KnroueBble c1oBa: mpnnIaTa-Opoiinepsl, Ha npenapar A30yKa AJst )KUBOTHBIX, JKeJle30, IIUHK, MapraHell, Meu, Me/b.

Influence of domestic vitamin-aminocylletic complex «Alphabet for animals» for the exchange of microelements
in broilers-chikens

Sakara V.

The article presents the results of domestic trials of vitamin and amino acid preparation "Animal Alphabet" for
iron, zinc, manganese and copper in the serum of broiler chickens cross COBB 500 in terms of training and production
center Bilotserkivskyi National Agrarian University. The use of vitamin and amino acid complex "Animal Alphabet"
in the recommended dose of 1 ml / 1 of water, significantly increases the level of zinc in serum of broiler chickens of
experimental group after the third selection of blood (after the second 7-day use of the drug) 160,0+4,92 mg/100 ml)
compared to the start of the study to 6,7 % (p<0,05) and measure the second (after the first 7-day watering drug)
123,0£3,83 mg/100 ml — 23,1 % (p<0.001). Most changes were indicative of vitamin and amino acid complex Alpha-
bet Animal comparing the exchange of zinc content in the blood serum of chickens research group of the third selec-
tion to control where the index increased by 13,4 % (p<0,05) changes manganese had a similar trend: for second selec-
tion blood concentrations increased by 34,9 % (p<0,05) and was 18,3+2,10 mg/100 ml, the third by 25,5 % (p<0,05)
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16,0+1,15 pg/100 ml. Difference between experimental and control groups at the end of the experiment increased by
28.9% (p<0,05) and was (159+1,15 mg/100 ml).

One of the most important scientific and practical problems of modern poultry farming is the issue of vitamin and
mineral supply of poultry. Microcells are vital substances, which act mainly as catalysts of many enzyme and hormonal
systems, and they interact closely with vitamins. However, in the literature there is a small amount of information on the
physiological effect of some microelements in the body of the bird for the different supply of its fat-soluble vitamins.
Cuprum, zinc and manganese are essential elements for the development and growth of chicken broilers. Due to zinc
deficiency, there are dermatitis, lack of appetite, diarrhea, growth retardation, visual impairment and limb defects, and occurs
a shortage of manganese. Absorption of zinc in the small intestine is inhibited by vitamin A deficiency. For normal zinc
metabolism, constant intake of vitamins A, C, B; and B is required. However, manganese directly does not affect the level
of fat-soluble vitamins, its action indirectly affects the activity of SE-dependent enzymes, which is closely related to the
exchange of zinc. Combined with iron, copper and cobalt, manganese is involved in tissue respiration, has an effect on the
metabolism of carbohydrates and increases the effectiveness of vitamins C and B,. It should also be noted that vitamin D is
associated with improved absorption of important elements such as iron, zinc and copper. The research has established a
close interaction between trace elements and vitamins, which provides a dynamic equilibrium between them.

Today, the veterinary market is closely linked to the market for human medicine, and together they form the pharmaceutical
market. In 2017, the Ukrainian veterinary pharmaceutical industry has mastered modern technologies for obtaining competitive
medicines and their research and production testing and registration. It is suggested to use new forms of micro and macro elements,
vitamins and vitamin-like substances, probiotics, complex carbohydrates, acidifying and preservatives of feed, preparations that
improve digestion and absorb nutrients (enzymes, phytoextracts, essential oils, etc.). High prophylactic efficacy was proved by the
presentation of the drug — Decavit, which reduced the number of broilers with signs of perorus . The efficiency of the use of chelat-
ing compounds of cuprum and zinc with methionine, lysine and glycine, as well as Zn-Nano-Methionine and Zn-Nano-Max, have
been shown to have a positive effect on the exchange of zinc in chicken broilers. The use of vitamin-mineral preparation "BTF plus"
for broiler chickens stimulates metabolic processes in the chicken body, and promotes more intensive growth and development of
young birds. Drugs Carnivate and Introvit ES100 improve the metabolism of chicken broilers. Adding the phytase enzyme positive-
ly affects the assimilation of trace elements in poultry. For the supplementation of the bird organism with mineral substances and
trace elements, a feed supplement of Miafos, which contains phosphorus, calcium, magnesium, sodium, copper, manganese, zinc,
cobalt and high-quality emulsifiers, can be used.

Trace elements with high biological activity because of lack of nutrition can cause structural and functional changes in
animals, and their excess has toxic effects. Thus, homeostasis of trace elements is an integral part of the metabolism of the
body as a whole. Metabolism of one or more minerals causes metabolic disorders primarily protein, lipid and vitamin and
mineral metabolism. This entails a very heavy and irreversible changes in bone, liver, endocrine system, which usually re-
duces the productivity of animals and completed their culling.

Key words: broiler chickens, Alphabet for animals, iron, zinc, manganese, copper, copper.
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SEASONAL DYNAMICS OF CHRONIC
ENDOMETRITISES SPREAD AMONG THE LIVESTOCK OF COWS
OF DIFFERENT REGIONS OF UKRAINE

IMonaHo anami3 pe3ynbTaTiB KOMIUIEKCHOTO CE30HHOTO T'HEKOJIOTIYHOTO OOCTE)KEHHSI  KOPIB IIECTH MOJOYHHX MiIpH-
€MCTB, po3TamoBanux B [lonTaBcrkiit 1 JloHenbKil o0nacTsx. JJocTOBIpHO BCTAHOBJICHO IiIBUIICHHS 3aXBOPIOBAHOCTI KOPIiB
Ha XPOHIYHHUI €HJOMETPHUT B XOJIIOIHHUI Ce30H B cepenuboMy Ha 17,46 % (cepen 1350 oGcTexxeHUX KOPIB), IPUYIOMY BigMi-
YEHO ICTOTHE KOJIMBAaHHS POCTY PiBHsS METPOIATIi B pi3HUX cTajzax: Bix 5,78 mo 46,99 %. JlocToBipHO BCTAaHOBJICHO HEraTH-
BHHUI1 BIUIMB Ha 3aXBOPIOBAHICTh XPOHIYHUM €HIAOMETPUTOM PO3TAILyBAaHHS IPOMHCIOBOIO KOMILIEKCY B €KOJIOTTYHO 3a0py-
JTHEHOMY PErioHi 3a MOCTIHHOTrO YTpUMaHHs KOPIiB y 3aKpUTHX MpuMilieHHsx (riarnoctoBano 82,81-91,16 % merponariit B
Termi ce30H 1 93,20-96,94 % B xonoxuui, BianosinHo). He BUsBIeHO NpsiMOi KOpesIii Mk piBHEM MOJOYHOT IIPOXYKTHB-
HOCTI Ta 3aXBOPIOBAHICTIO HA XPOHIYHI €HIOMETPUTH KOPIB, IO CBIIYMIIO 3a NPEBAJIOBAHHS TUCKY Ha PEIPOIYKTHBHE 3/10-
POB’SI TBAPUH EKOJIOTIYHMX Ta TEXHOJIOTTYHHX (aKTOPIB.

KonrodoBi cioBa: jakTyrodi KOpOBH, XpOHIYHUH €HJOMETPHUT, CYOKITIHIUHI METpomartii, Ce30HHICTh, €KO-KIiMaTHIHHI
(bakTop, NPOMUCIIOBUH KOMIUIEKC, BIATBOPEHHSI.

Statement of a problem. Owing to transition of dairy branch to an industrial basis with high con-
centration of a livestock on unit of floor space, the intensity of exploitation of cows has significantly

© Gumenny O., Sidashova S., 2017.
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increased. Considering need of considerable investments into design, construction and functioning of
modern dairy complexes, decrease in terms of production use of cows in connection with premature
leaving very negatively is reflected in economy of branch. It is well-known that different forms of in-
fertility among which symptomatic takes the leading place are the most frequent reason of rejection of
highly productive cows. Effective techniques of diagnostics and prevention of the endometritises pro-
voking development of chronic infertility are demanded in the conditions of modern industrial produc-
tion of milk.

Analysis of the last researches and publications. The review of domestic and foreign literature
shows that inflammatory processes in uterus tissues, first of all — in endometrium, which develop as a
result of penetration into opportunistic micro flora in both the exogenous, and endogenous way [3, 4,
6, 12, 13, 24] are considered as the main reasons for symptomatic infertility of dairy cows. The rea-
sons leading to chronic pathologies in bodies of reproduction of cows are considered as an essential
etiological component in the difficult mechanism of development of long and/or irreversible infertility
[5, 6, 23]. According to different sources pathological changes in tissues of a uterus can have extreme-
ly polymorphic character: from a hyperplasia to an atrophy that significantly complicates diagnostics
and adequate tactics of therapy.

These researches of cows of different dairy breeds in domestic and foreign sources showed une-
qual incidences of an endometritis (from 11 to 80%), but falling of economic indicators is always not-
ed [2, 4, 11, 13, 22]. In the countries with the developed cattle breeding researches on studying of the
reasons of infertility and methods of correction of reproductive function of cows constantly are fi-
nanced, nevertheless, the offered options of treatment are often contradictory, and the statistics shows
a tendency to decrease in reproductive health of uterine number of cattle [6, 9, 10, 12, 14, 17].

Symptomatic, especially chronic, infertility of the lactating cows is characterized by complex
symptom complexes’ on which forecast a number of the interfaced para typical factors of technologi-
cal, economic and seasonal nature have significant effect that demands the detailed studying for de-
velopment of adequate measures of prevention of incidence of cows of endometritises

Studying of seasonality of spread of chronic endometritises among dairy livestock of the industrial
farms located in different regions of Ukraine was the purpose of our research. The goal has been exe-
cuted step by step by a solution of the following tasks:

e selection of the region, survey of herd and performing complex gynecologic diagnostics of
cows in several dairy enterprises of Ukraine;

e carrying out artificial insemination of clinically healthy cows (who have completed a course of
gynecologic rehabilitation) with the subsequent control of effectiveness of fertilization;

¢ the analysis of the generalized data on the frequency of incidence of a chronic endometritis
depending on a number of variable factors; level of an pregnancy of cows.

Materials and methods of a research. An experimental part of work has been carried out by us
for 2010-2015 in six dairy enterprises of industrial type located in two areas with different climatic
characteristics (tab. 1).

Table 1 — The Short characteristic of the surveyed dairy enterprises

Efficiency area on herd, Herd

* The name of economy, Region The Breed of cattle milk kg for a lactation animais
the milk livestock

1 |LLC “Zorya”, Donetsk Red steppe 4300 115
2 |LLC "Springs", Donetsk «Pomnuk», Ukrainian black-and-white dairy 4200 300
3 |PR Bogoyavlensky, Donetsk Ukrainian black-and-white dairy 5900 600
4 |AF Agroekologiya, farm No. 5, Poltava  |Ukrainian red motley dairy 7000 550
5 |AF Agroekologiya, farm No. 4, Poltava Ukrainian red motley dairy 4500 350
6 |DP DG "Of Decembrists", Poltava Ayrshir 6000 500

Note: * — the specified numbering is used further in the text, all tables and charts.

According to the methodical approach (tab. 2) developed by us, we have conducted a complex gy-
necologic research of 1350 cows with the period of lactation more than 60 days and on a complex of
symptoms have revealed among them animals with a chronic endometritis. An identification technique
we based on the recommendations published in domestic and foreign sources [8, 9, 10, 12, 15], with
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use of own modifications presented in the previous publications [4, 5, 16, 18, 19]. We have considered
a row additional the morph functional / the pathology morphological of signs of a condition of tissues
of uterus of cows together with the anamnesis of the postnatal period, and also indicator parameters of
reproduction of herd in general that characterized innovative approach to diagnostics, has given the
chance to us to specify occurrence of damage of tissues of uterus of cows by such difficult diagnosed
symptom complex as the subclinical or latent endometritis [8, 14,19].

Table 2 — Methodical approach to the organization of a research and production research

Methods, research objects, production operations

Materials and objects of a|Of the Cows of the main milk herd of 6 farms located in the Donetsk and Poltava regions;
research bodies of a reproduction of cows of in Vivo (neck of the uterus, uterus horns, ovaries *)

General survey of herd and animals; vaginal survey of cows; rectal differential palpation
of bodies of reproduction of cows; ultrasound — scanning **.

Artificial insemination of clinically healthy cows in the spontaneous / induced cycles (fro-
Research methods zen sperm of import bulls, according to the selection plan of economy); control of pregnancy.

The analysis of data of primary technological account (the computer selection ORSEK
programs **°, "Dairy Plan" 2, "Burenka" °.

Statistical and comparative analysis of data.

The considered indicators the Clinical condition of bodies of reproduction of cows with
60 days LP in the absence of fruitful insemination (a metro pathological of different degree
The considered indicators of expressiveness).

Indicators of level of reproduction of herd for the current business year.
Pregnancy % after artificial insemination

Factors of influence the Season, the what and climatic region, concentration of a livestock at

Variable parathypical factors the enterprise, existence of walking’s, level of efficiency of herd, fatness of a milk livestock

Note: * — the analysis of the gonad pathological given on diagnostics and schemes of gynecologic rehabilitation of cows is
stated in other works; ** — ultrasonography carried out on a livestock of farms No. 3, 4, 5, 6, a rectal palpation — on all farms.

Frontal survey of a milk livestock and the analysis of operational performance of efficiency we
carried out firm “Poltavaplemservice” which results of activity are presented in a number of publica-
tions [18, 19] within the scientific and technological plan of work of Laboratory of transplantation of
embryos. The obtained data have been used by us for the solution of tasks of the choice of highly pro-
ductive cows (for the purpose of an embryo donation) and a potential livestock of low-productive
cows — recipients. At each enterprise we have carried out schemes of gynecologic rehabilitation of the
revealed cows with the subsequent artificial insemination according to requirements of the existing
instruction [7]. Given about the carried-out schemes of therapy and methods of diagnostics suitable for
reproduction and an embryo donation of cows, we published [16, 19] earlier.

All surveyed enterprises were typical for dairy branch of Ukraine, with rather high level of mechaniza-
tion of productions and high selection potential of herd as a result of sperm use the Holstein of bulls of
foreign selection. Except a dairy complex No. 2, all farms had a stable food supply of own production,
good fatness of cows. At all enterprises in diets of cows during the lactation and an-lactation period we
have noted imbalance on a number of nutrients with different degree of expressiveness.

The livestock of all surveyed herds has been completely captured by planned ant epizootic actions
according to the existing sanitary and veterinary requirements. During researches to health of animals
we haven't done harm.

The data obtained throughout all stages have been summarized, statistically processed by us according
to the IBM Statistics program — 2011 (Version 20) and presented in the form of tables and charts.

Main results of a research. We have shown the generalized results of a gynecologic research of
cows which period of lactation was > 60 days in table 3.

The analysis of data has shown reliable increase in incidence of milk cows of a chronic endo-
metritis during a cold season in comparison with warm (on average for 17,42 %). For each econ-
omy and the region of border between seasons, as us have been chosen conditionally, taking into
account weather and visual signs of response of animals to conditions of keeping. (Ethological
signs of a comfortable condition of the lactating cows in the room or on walking). At the same
time it should be noted essential scope of fluctuations of incidence: from 11,48 % to 91,16 % dur-
ing a warm season and, respectively, 35,48-96,95%, in cold. Dynamics of seasonal indicators of
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number of cows with a chronic endometritis, depending on the region of an arrangement of a
farm, is shown on schedule 1.

Table 3 — The summarized results of complex gynecologic diagnostics of symptoms of a chronic endometritis at the
examined cows

Warm season (M +m) Cold season (M = m)
. Among them is revealed chronic Among them is revealed chronic

Ne Animals " L. +m

nl endometritis n?2 endometritis

Cows % Cows %

1 91 61 7 11,48 31 11 35,48 3,09
2 300 192 159 82,81 108 103 93,20 1,13
3 245 147 134 91,16 98 95 96,95 1,06
4 296 127 26 20,47 169 114 67,46 3,30
5 87 46 8 17,39 41 15 36,58 2,10
6 331 192 51 26,56 139 59 42,45 1,60
Sum 1350 765 385 50,33* 586 397 67,75° 1,35

Note: (a-b) p<0.05, at r = +0,922

Attracts attention that the most negative background on distribution of chronic metro pathology, is not-
ed on industrial complexes with loose housing contents in sections with high concentration of animals and
in industrially polluted region (Donetsk region). The incidence of cows of a chronic endometritis in what
climatic comfortable Poltava region was 2-5 times lower all farms (p < 0.05, r=—0.131).

e=gmw\Varm season, %

id=Cold season, %

No. farms

1 5 6 4 2 3

The environmentally friendly region Industrially polluted region

Fig.1. Seasonal dynamics of spread of chronic endometritises at milk cows
in different regions of Ukraine (n=1350 cows).

Our accounting of level of the actual dairy efficiency of the surveyed herds hasn't revealed, noted in a
number of publications [2, 13], direct interrelation between a high yield of milk on herd and high incidence
of an endometritis, except a livestock of a breeding farm No. 4 (7 000 kg of milk for a lactation). At this
enterprise loose housing sections have been involved in buildings of the facilitated type with high concen-
tration of cows in everyone, walks were not regularly. In comparison with the warm period, at a cold snap
the incidence of cows has grown more than 3 times. High frequency of chronic metro pathological for all
year is noted at a milk livestock of ecologically unsuccessful region (farm No. 2, 3) which was also con-
tained for life in the enclosed space (without walking’s) with a large number of animals in one section (90-
125 heads) and continuous rotation of groups (the line principle of production), was 2-5 times lower than
climatic comfortable Poltava region (p>0.05, r=-0.131.).

Recently abroad and also in Ukraine, there were numerous researches on studying of formation of
microbial parasite biocenosis in the conditions of the enclosed space of industrial livestock complexes
and their negative impact on health and efficiency of animals [13, 16]. Authors have noted the phe-
nomenon of a pre — evolution of pathogenic and opportunistic microorganisms which is expressed in
the essential growth of factors of pathogenicity of typical micro flora of livestock farms and increase
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in level of dysbiosis at macro organisms, chronic diseases and loss of efficiency turn out to be conse-
quence of what. The analysis of the obtained data confirms significant negative impact on incidence of
cows of an endometritis of the damaging complex of a microbial parasite biocenosis of the closed
dairy complexes with line technology, action of low temperatures during a cold season only aggra-
vates their current. And, it should be noted that the diagnostics methods available to practical veteri-
narians existing for today don't provide sufficient accuracy at subclinical inflammatory processes in
fabrics of bodies of reproduction of cows. So, results (tab. 4) of the carried-out artificial insemination
of cows which have been selected in groups of reproduction after careful survey, a rectal palpation and
ultrasound scanning of a uterus, and are recognized clinically healthy (according to requirements of
the existing instruction for artificial insemination [7]), have shown in herds with the high level
of chronic endometritises — a low pregnancy. Besides, influence even of an insignificant cold snap in
an early autumn (farm No. 4 and 6), has significantly reduced quantity of fruitful artificial insemina-
tion of cows in comparison with the summer period (respectively, by 17,13 and 28,22 %).

e\ arm season, %
hd=Cold season, %

4 6 3 5 1 2

Efficiency on herd, milk kg for a lactation

7000 6000 5900 4 600 4 300 4200

Fig. 2. Dynamics of seasonality of spread of chronic endometritises at cows in herds
with the different level of dairy efficiency (n=1350 cows).

It is also necessary to note what growth of metro pathological and decrease in fruitfulness of sexual cy-
cles in all farms amplified influence of technological and alimentary stresses as in modern conditions of
dairy production of pathology of a metabolism at cows collect gradually, have the hidden character which
is shown polymorbidy chronic noncontagious diseases which complicate clinic of endometritises [1, 20.
21]. Thus, the analysis of data has shown the interfaced negative action of a cold season with factors
of what and techno origin on incidence of cows of the chronic endometritises provoking a an-pregnancy.

Table 4 — Effectiveness of artificial insemination of clinically healthy cows in the studied herds during different sea-
sons (ultrasonography in 45-50 days after an artificial insemination — a farm No. 3, 4, 6; rectal palpation in
50-60 days after Al — a farm No. 1, 2, 5)

Warm season (M + m) Cold season (M = m)
Ne Animals Pregnancy Pregnancy +m
nl Cows % n2 Cows %
1 90 61 44 72,13 12 7 58,33 0,81
2 -k - - - - - - -
3 245 121 41 33,88 52 17 32,69 0,96
4 556%** 390 274 50,26 166 55 33,13 0,66
5 244 159 104 65,41 85 26 43,59 0,67
6 103 65 44 67,69 38 15 39,47 0,58

Note: * — the uterine livestock of cows of a dairy complex No. 2 in connection with deficiency of a fodder diet and tech-
nological reoperation in large quantities showed inferiority of sexual cycles and / or an cycles owing to what insemination
hasn't been carried out to the registration term; ** — according to a monitoring research of Institute for Animals NAAS
Ukraine of livestock production [2].
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Studying and accounting of these damaging complexes factors will allow to optimize reproductive
longevity of milk herd, and duration of productive use of dairy cows correlates with efficiency of dairy
cattle breeding.

Conclusions. 1. Reliable increase on average for 17,42% of prevalence of symptoms of a chronic
endometritis among cows of different dairy farms is experimentally established, and the accompany-
ing negative impact of ecological trouble of the region of an arrangement of a farm is noted.

2. It is established that the highest incidence of cows of a chronic endometritis in the enterprises
with the industrial production technology and high concentration of a livestock at without walking’s
contents (respectively, during the warm period of 82,81-91,16%, in cold — 93,20-96,94%).

3. It isn't established to direct interrelation between growth of incidence of cows of a chronic en-
dometritis and level of the actual dairy efficiency on herd: the most large number of metro pathologi-
cal is noted in herd with efficiency 4 200 kg of milk (82,81-93,20%), and the lowest level — at
4 300 kg (11,48-35,48%) that speaks about the prevailing influence on reproductive health of cows
ecological and climatic technology factors.
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Ce30HHas TMHAMHKA PACHPOCTPAHEHUS] XPOHHYECKHUX IHIOMETPHUTOB CPEAH IOT0JIOBbS KOPOB Pa3HBIX Peruo-
HOB YKpaHHBI

L'ymennsiii O.I'., Cunamona C.A.

Ipencrasien anaau3 pe3yIbTaTOB KOMIUIEKCHOTO CE30HHOTO THHEKOIOTNYECKOT0 00CIeIOBaHMS JIAKTUPYIOIINX KOPOB IIECTH
MOJIOUHBIX TIPEINPUATHH, pacrionoxeHHbIX B [lonraBckoit n JloHenkoit o6mactsx. JJoCToBEpHO yCTAaHOBJIEHO MOBBIIICHHE 3a00-
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JIEBACMOCTH KOPOB XPOHHYECKUM SHIIOMETPUTOM B XOJIOJHBIH Ce30H B cpefHeM Ha 17,46 % (cpemu 1350 oOcnenoBaHHBIX KOPOB),
IIPHYEM OTMEYEHO CYIIECTBEHHOE KOJIeOAHNe POCTa YPOBHS METPOIATUH B pa3HBIX cTanax: oT 5,78 % mo 46,99 %. JlocroBepHO
BBISIBJICHO HETATHBHOE BIIISTHME Ha 3a00JI€BAEMOCTh XPOHHMIECKUM SHIOMETPHTOM PACIIONOKEHHST KOMILIEKCA B AKOJIOTMYECKU
3arps;3HEHHOM PETHOHE TIPU TTOCTOSIHHOM COZIEpKaHHe KOPOB B 3aKPBITHIX HOMEMICHISIX (nuarHoctuposato 82,81-91,16 % wmet-
ponatuii B Temslii ce30H 1 93,20-96,94 % B X01I0JHBIH, COOTBETCTBEHHO). He ycTaHOBIEHO MpsAMON KOPPENSLN MEXIy YPOBHEM
MOJIOYHOH MPOTYKTHBHOCTH KOPOB H 3a00J71€BAEMOCTBIO0 XPOHHYECKHM JHAOMETPUTOM, UTO CBHIETENBCTBOBANIO O MPEBATUPYIO-
IIeM BJIMSHUM Ha PEIPOAYKTHBHOE 3J0POBbE JKMBOTHBIX IKOJIOTHYECKUX  TEXHOJIOTMYECKHX (haKTOPOB.

KnroueBple cioBa: MakTHPYIOLIME KOPOBBI, XPOHUYECKUH SHIOMETPUT, CYOKIMHHYECKHE METPONATHUH, CE30HHOCTD,
9KO-KJIMMaTUIECKUH (haKTOp, MPOMBIIUICHHBIH KOMILIEKC, BOCIIPOU3BO/ICTBO.
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DISTRIBUTION AND TREATMENT OF DIROFILARIOSIS
OF DOGS IN THE TOWN OF BILA TSERKVA

IMpoBeneHNMH TOCTIPKCHHSIMU BCTAHOBJIEHO, IO HA YPAXKeHICTh CO0aK TUPOUIAPISIMH BIUIMBAIOTH Pi3HI (akTOpH: BIK,
CTaTh, IOPOJIA, TUIl YTPHUMAHHSI, CE30HHICTh. MaKCHMaJbHO YpaXXeHUMH BHABHIIHCS cobaku y Billi 4—6 pokiB. CaMIliB XBOPHX
Ha nupodinspios cobak Oymo Ginblie, HiXK caMOK. BibIl BUCOKY €KCTEHCHBHICTB 1HBa3ii peecTpyBanu y cobak mopia: HiMe-
[IbKa BiBYapKa, KaBKa3bka BiBYapKa, TaKCa, JIaiika Ta Oe3MopiHi.

MakcuMallbHO 1HBa30BaHMMH BHSIBHJIHCS JIBOPOBI cOOAKH, EKCTCHCHBHICTD 1HBa3ii skuX craHoBmia 35,9 %. Menmoro
Miporo OyJM ypaskeHi KBapTUPHI cOOaKHM, eKCTEHCHBHICTD iHBa3il sikux cranosuna 10,2 %.

JIBOpOBi Ta MHCIMBCHKI CO0aKH ypa)KyBaslkcsl JUPOQILIPIsIMU 3HAYHO YacTilie yepe3 OUIbLINii KOHTAKT 3 KOMapamu —
HPOMIXXHUMH JKUBUTEIISMH.

Kuinigxo y xBopux Ha aupodinspio3 cobak crnocrepirany Kamesb, BXXKe IUXAHHS, IPUTHIYEHHS, BIIMOBY BiJl KOPMY,
30UIBIIICHHS YepeBa, IKTepUIHICTh KOH TOHKTHBH. [1ix uac aycKynpTarii BUSBIIN OIyM mix yac cuctoiu. [lynsc OyB crabkuM.
Bigmivanu aputmito. Crioctepirain HaOpsIKH, CJIOHOBICTb KiHI[IBOK, HEPBOBI SIBUINA, BHACTIZIOK IHTOKCHKALl pO3BUBAIACs
reMOJIITHYHA aHeMisl Ta JICHKOLUTO3.

JlikyBaHHS 3 BUKOPHCTAHHIM JIEKTOMAKCy B /1031 1 MjI Ha 16 Kr Macu Tijia MiAMIKIPHO, TJIFOKO3U 3 aCKOPOIHOBOIO KHCJIO-
TOIO0, 130TOHIYHOTO PO3YHHY HATPIIO XJIOpHUAYy, hppakcunapuny, audeHriapamMminy, OTOIPOTEKTHHY, PUOOKCHUHY, KaTo3aly Ta
AMOKCUIIMIIIHY Oyn0 e(eKTHBHUM 1 IIPUBEJIO A0 BiJHOBJIECHHS KIIHIYHOTO CTaHy Ta reMaTOJOI YHMX MOKa3HHUKIB y colak 3a
nupodinsapiosy 6e3 yCKIaaHEHb.

Kurouogi ciioBa: aupodisnspios, codaku, moposa, Bik, CTaTh, TUIl yTPUMaHHS, €KCTEHCHBHICTb iHBa3ii, JiarHOCTHKA, JTi-
KyBaHHS, JEKTOMaKC.

Problem statement. Dirofilaria is an extremely urgent problem in Ukraine, as it becomes enzootic.
Most often, dirofilaria dogs are found in southern regions of Ukraine. The number of affected with dirofi-
lariosis dogs and humans is increasing every year, as this is contributed to a number of factors. Because of
the adaptive properties of dirofilaria the number of intermediate hosts increases, the movement of animals
in the territories of different regions are not controlled, destruction of blood-sucking insects and their habi-
tats is the improper, there are difficulties of diagnosis and treatment [1-4].

Analysis of recent researches and publications. First dirofilaria dogs were registered in 1856
(D. Immitis) and in 1911 (D. repens, in the Crimea). In the Central regions of Ukraine dirofilaria was
registered by T. Mishishin in 1988 [2].

Study of dirofilariosis in Ukraine and abroad engaged Arkhipova D. R., Wasylyk, N. Potocki M. K.,
Chernov V. N., Koltas I. S., Tarello W., Clemence R. G. [1-5].

In the 90-ies in Ukraine have been isolated cases of dirofilariasis of dogs, and then an increase in
the number of bolléne: 1997 — 3 %, in 1999 21 %, in 2002 — 55% of the studied over the years. Dirofi-
laria dogs were registered in the Crimea, Chernihiv, Kharkiv, Sumy and Poltava regions, in Odessa,
Sevastopol, Simferopol, Kharkov. In the Kiev region dirofilaria was first diagnosed in 1998 at the clin-
ic of veterinary medicine and old Kiev Pechersk districts of Kiev. In Kiev the number of cases of dogs
amounted to: in 1999 to 15 cases in 2000 — 130, 2001 — 188, 2002 — 354, 2003 — 600 cases [2—-4].

Dirofilaria registered in 2013 in Ukraine in 291 dogs [1-4].

During 1998-2000 in Odessa revealed 38 cases of dogs aged 2 to 10 years.

In Ukraine in the period 1975-1995. recorded 50 cases of dirofilariasis of people, in 1996 — 2000 —
41, 2001-2002 77 cases. In 2002, the register 52, and in 2003, 25 cases of human dirofilariasis [1-4].

© Soloviova L., 2017.
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According to the Department of medical Parasitology of Central SES of the Ministry of health of
Ukraine in 1975-2005 there have been 434 cases of infestation in humans. In Zaporizhzhya, Donetsk
and Dnipropetrovsk regions, Crimea, revealed 57 % of cases of dirofilariasis of people in the Ukraine.
Also disadvantaged are Odessa, Kherson, Mykolaiv region. On 1.01.04, in the Ukraine, there were
250 cases of dirofilariasis in humans [4-7].

The mechanical action of the Mature D. immitis causes changes in the heart, the blood vessels that
cause endocarditis, atrophy of myocardium, dilation of the right ventricle of the heart, the formation of
aneurysms and embolization of parasites of the pulmonary artery, lung necrosis caused by thrombosis
of the arteries [8-10].

That is why I can make conclusion that dirofilaria leads to disruption of the heart, skin lesions and
death of dogs. Therefore, to prevent further spread of the disease there are necessary activities for
timely diagnosis and treatment, which indicates the relevance of this research area.

Purpose of the article was to study seasonal and age-old breed of dynamics of distribution of
dirofilariasis of dogs in the town of Bila Tserkva, clinical manifestations and methods of laboratory
diagnosis, as well as changes in morphological parameters of blood before and after treatment of pa-
tients with dirofilariosis dogs.

Materials and methods of research. The material for the study were 10 dirofilariosis dogs and
the blood from them. The control group were healthy animals.

In carrying out the work was used the complex method of epidemiological study of the spread of
the disease depending on the age, sex, breed and type of content, clinical and laboratory diagnostic
methods to the microfilariae, as well as hematologic — morphological (hemoglobin, number of eryth-
rocytes, leukocytes and hematocrit) blood counts by standard methods.

For the detection of microfilariae in the field of view of the microscope they used method of diag-
nosis with a drop of blood dilution with saline in the ratio 1: 2.

The duration of treatment was 25 days. 5 days of treatment alternated with 5 days of rest from
therapy and observe the animals.

The treatment of patients with dirofilariasis of dogs included in the first day: dectomax at a dose of
1 ml/16 kg subcutaneously, 5 % glucose solution intravenously (drip) in combination with 10 %
ascorbic acid solution, 0.9% sodium chloride solution, fraxiparin, subcutaneously , diphenhydramine
1 %, otoprotection 2,5 %, Riboxin 2 % and catosal 10 % intravenously.

In the 2nd and 3rd days of treatment regimen was the same, with the exception of dectomax.

On the 4th and 5th days of therapy was used amoxicillin 15 % subcutaneously and catosal.

Results and discussion. According to the "Journal of registration of patients of animals" on aver-
age, over 2 years parasitic diseases were found in 23,2 % of dogs.

The study found that in White Church recorded 8 contagious pathologies of animals. Most
(40,3 %) were the number of sick dogs on babesiosis, or 31,7 % was otodectosis, 10,1 % — helminthia-
sis, 7,1 % — dirofilaria, 5,1 % — demodicosis and 4,2 % ctenocephalides. The number of patients with
toxoplasmosis was 0,9 %, and sarcoptic mange — 0,6 %.

In the evaluation of the epizootic situation in Bila Tserkva for the last 2 years we noticed dirofilar-
iosis sick dogs of different age groups. Of the 39 patients, 7 were aged 1-3 years (18,0 percent), 12 —
4-6 years (30,8 %), 11 from 7 to 9 years (20,3 %), and 9 were older than 10 years (23,1 per cent). So,
most dirofilariosis sick dogs were 4—6 years of age.

We also noted that dogs of different breeds are not equally susceptible to the causative agent of
dirofilariosis. The most susceptible were the dogs of German shepherd breed (20,6 %), Caucasian
shepherd (17,9 percent), the rate (15,4 per cent), husky (12,8 %), mongrel (12,8 %) and boxer (7,7 per
cent). So, from the study it can be concluded that most of dirofilariosis ill dogs hunting breeds, the
official breed and that more are in the habitats of mosquitoes.

Regarding the sex of the dogs, for the last 2 years there were dirofilariosis ill 22 males (56,4 per
cent) and 17 females (43,6 per cent), which is obviously connected with the more popular males in the
population.

Regarding different types of dogs, it should be noted that the most infested were yard dogs, the ex-
tensity of invasion which constituted 35,9 %. To a lesser extent apartment dogs were affected, extensi-
ty of invasion of which was 10,2 percent. The weak affection of apartment dogs, probably due to good
conditions and, primarily, less possibility of contact with the intermediate host.
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Most sick animals are registered in July—August, indicating seasonal manifestations of dirofi-
lariosis.

The next task of our work was to study the clinical status of dogs with dirofilariosis. Considering
that the clinical symptoms of this disease may be nonspecific, of crucial importance in the diagnosis
are laboratory tests to detect microfilariae in the blood.

The used method of diagnosis with a drop of blood dilution with saline in the ratio 1: 2 and identi-
fication of microfilaria in the field of view of the microscope is quite convenient because it does not
require much time and high economic costs.

In the study of clinical condition of patients with dirofilariosis in dogs was observed dry cough,
shortness of breath. The General condition was suppressed. They refused to be fed, took compulsively
lying position. They reacted weakly to external stimuls, reluctantly rose. Some bellies was noticeably
increased in volume. The conjunctiva was ikterick. At auscultation of the chest in the heart area in p.
O. tricuspid valve listened to a whistling noise during systole. Pulse wave was weak, thready, pulse
tively positive. Noted the arrhythmia. Observed swelling in the maxillary space, the abdomen, thicken-
ing of the limbs, the nervous phenomena.

Some dogs had preserved appetite. At auscultation was auditioned muted second tone, the thythm
of the canter.

By the morphological parameters of blood, dogs affected by dirofilariasis, had low blood hemo-
globin by 1,4 times. The number of erythrocytes in the researched dogs were smaller compared to
healthy animals, by 1,5 times. 1,7-fold increase in the number of leukocytes. The value of hematocrit
in patients dogs decreased by (tab. 1).

When applying our proposed schemes of treatment of dogs for the next two days after the first ad-
ministration of dectomax in all animals general condition was suppressed, the appetite was absent. Af-
ter 5 days the dogs became more active, began to eat food.

Table 1 — Changes of hematological parameters in dogs with dirofilariosis, n=10

The research group, M+m The control group
Indicators
Before treatment After treatment Mz+m Lim
Hemoglobin, g/ 109,7+ 0,32 139,6+ 0,32 151,0+0,10 110-170
Erythrocytes, T/1 4,3+0,21 5,940,25 6,60,45 5,5-8,5
Leukocytes, G/1 15,0+0,28 9,6+0,22 9,0+0,11 8,5-10,5
Hematocrit, % 40,8 = 1,31 42,2 +£0,76 45,8 +£0,80 42 - 48

On the 11 the day the dogs were entered the second injection of dectomax. By microscopy of
blood from all animals were found the microfilariae, but 65 % of them were inanimate that testified
about the positive effect of the prescribed treatment. After 6 days the general condition and appetite of
the dog improved. They showed interest to the owners.

On 21 day of research the morphological parameters of blood were normalized. From eight ani-
mals living microfilaria was not found.

On 35 day of studies animals were active and playful. From none of the dogs microfilariae were
found. Hematological parameters were within normal limits. Therapeutic efficacy was 100 %.

Conclusions. 1. As a result of analysis of own studiesit was found that the most affected dirofilar-
iosis were dogs aged 4-6 years of breeds German shepherd, Dachshund, husky and mongrel and yard
and hunting dogs amazed dirofilaria much more often.

2. Clinically, dogs with dirofilariosis were observed coughing, difficult breath, depression, feed
refusal, abdominal enlargement, conjunctivis. At auscultation was found the noise during systole,
the pulse was weak, noted the arrhythmia. Observed edema, elephantiasis of limbs, the nervous phe-
nomena.

3. Due to the toxicity caused by the activity of dirofilaria, hemolytic anemia develops, which man-
ifests in hypochromasia, erythropenia, a yellowness of the mucous membranes and leukocytosis.

4. The treatment regimen using dectomax in combination with pathogenetic therapy was effec-
tive and led to the restoration of the clinical condition and hematological parameters in dogs with
dirofilariosis.
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PacnipocTpaneHune u IMATHOCTHKA AMPouIsipuo3a codak B r. benas LlepkoBn

Conosnesa JIL.H.

ITpoBeeHHBIMU UCCIIEIOBAHUAMH YCTAHOBJICHO, YTO Ha MOPa)KEHHOCTh COOAK TUPOGMIIIPUAMHU BIMAIOT pasHble (HaKTo-
PBL: BO3PACT, MHOJI, IOPOJA, TUII COAEPKAHUS, CE30HHOCTh. MaKCHMaIbHO OPaXXEHHBIMU OKa3alich cobaku B Bo3pacrte 4—6
net. CamMuoB GONBHBIX AUPOGUIIPHO30M cobak ObLTO GOIbIIe, YeM CaMOK. boee BBICOKYIO 9KCTEHCUBHOCTh MHBA3UHU PETH-
CTPHPOBAIH Y coOak MOPOJI: HEMEIKasi OBUapKa, KaBKa3cKasl OBUapKa, Takca, Jaiika U OecIiopoJHEIe.

MakcHMaJIbHO HHBa3UPOBAaHHBIMH OKAa3aJUCh JBOPOBBIE COOAKM, SKCTEHCHBHOCTh HHBA3UHM KOTOPBIX COCTaBIISIA
35,9 %. B menbIIeii cTeneHy ObIIHM ITOpayKeHBI KBAPTUPHEBIE COOAKH, SKCTEHCUBHOCTh HHBA3UH KOTOPHIX cocTaBisuia 10,2 %.

JIBOpOBEIE M OXOTHHYBH COOAKH ITOPaXKaINCh AUPOPUIIPUSIMA 3HAUUTENBHO Yallle M3-3a OOJIBIIET0 KOHTAKTa C KOMa-
paMu — MPOMEKYTOUHBIMU X035EBAMH.

Knunnyecku y G0JIbHBIX AUPOGUIAPHO30M COOAK HAOIIOIANHN Kalllellb, TAKENOE JIbIXaHHe, YTHETeHHEe, 0TKa3 OT KopMa,
yBeNnnueHne O6proxa, UKTEpPUUYHOCTh KOHBIOHKTHBBL IIpy aycKymbTaruu oOHApYKHIM IIyM BO BpeMs cucToibl. Ilymbc ObLT
cnabbiM. OTMedanu apurMuio. HaGuonanm oTexu, ClIOHOBOCTh KOHEYHOCTEH, HEPBHBIE SBJICHHS, BCICACTBUE HHTOKCUKALIMH
pa3BHBasIach reMOJIUTHIECKAs aHEMHUS U JICHKOLIUTO3.

Jleyenne ¢ McHoNB30BaHUEM JIEKTOMAKca B 03¢ 1 MiI Ha 16 KT Macchl Tea MOAKOKHO, TIIIOKO3BI ¢ aCKOPOMHOBOH KHC-
JIOTOH, N30TOHUYECKOTO PACTBOpa HATPUS XJIOPHAA, ppakcunapuna, qu(EHrHAPaMIHA, OTONIPOTEKTHHA, pHUOOKCHHA, KaTo3a-
J1a ¥ aMOKCHIIWJUIMHA ObUIO 3()(EKTUBHEIM M IIPHBEJIO K BOCCTAHOBIECHHIO KIMHUYECKOTO COCTOSIHHS M T'€MaTOJIOTHYECKIX
nokasaresieil y cobax npu aupopuispruose 6e3 0CI0KHEHUH.

KioueBble ci1oBa: 1upoduispruos, codaky, oposia, BO3PACT, MOJI, THIT COAEPKAHUS, IKCTEHCHBHOCTh MHBA3MHU, JUar-
HOCTHKA, JICUCHHUE, IEKTOMAKC.
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Distribution and treatment of dirofilariosis of dogs in the town of bila tserkva

Soloviova L.

Conducted research established that the affection of dogs with dirofilaria is influenced by different factors: age, sex,
breed, type of content, seasonality.

The most affected were dogs at the age of 4-6 years. There were more males dirofilarios dogs than females. Higher ex-
tensity of infestation was recorded in dogs of the following breeds: German shepherd, Caucasian shepherd, Dachshund,
Husky and mongrel. Mongrels were the most infested, the extensity of invasion of which constituted 35.9 %. To a lesser ex-
tent apartment dogs were affected, extensity of invasion of which was 10.2 %.

Clinically in dirofilarios dogs were observed coughing, heavy breathing, depression, feed refusal, increased belly, con-
junctivitis. At auscultation the noise during systole and arrhythmias was found. Observed edema, elephantiasis of limbs,
nervous phenomena, as a result of intoxication hemolytic anemia and leukocytosis was developing.

The treatment regimen using dectomax at a dose of 1 ml per 16 kg body weight subcutaneously, glucose with ascorbic
acid, isotonic solution of sodium chloride, fraxiparina, diphenhydramine, otoprotection, Riboxin, catosal and amoxicillin was
effective and led to the restoration of the clinical condition and hematological parameters in dogs with dirofilariosis without
complications.

Key words: dirofilariosis, dogs, breed, age, gender, type of content, extensiveness of invasion, diagnosis, treatment, dec-
tomax.
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Ooecovkuii deparcasnuil azpapuuil yHisepcumem

BUKOPUCTAHHA IPEITAPATY “OCTHUBET-II”
3A OCTEOMIEJITY Y COBAK

3a pe3ysbTaTaMu IPOBEICHUX AOCIIPKEHb JOBEACHO AOLUIBHICTD npenapaty «Octuser-II» ais nikyBaHHS THiHHOTO
OCTEOMIENTY y cobak 3a pi3HHX BapiaHTIB HOTo 3acTOCyBaHHs. 3a MICIIEBOTO MiC/II0NepaniifHOro MPOMHUBAHHS TIOPOIKHH-
HU THiifHOTO ocTeoMielniTy y cobak mpemaparoM «OctuBeT-II» cKOpPOUyIOTHCS TEPMiHHU JIIKyBaHHS 3aBASKHA e(EKTHBHIM
aHTHMIKpOOHIi# Aii akBaxenaTiB HaHoyactok MetaniB: Mg, Fe, Co, Cu, Zn, Ag; 3 X BUpakxeHHM aHaOOIiIYHUM 1 CTUMYITIO-
BaJIbHUM MiHepaii3amiro egekroM. 3acTocyBaHHS IUX aKBaxXelaTiB HAHOYACTOK METAJiB y CKJIAAl )KeJTaTHHOBOI ITacTH 3a
IIOMOYBaHHS THIHHUX OCTEOMIENITHUX IMOPOKHUH CYIPOBOKYETHCS HAHOUIBII BUPAXKEHIM CTHMYTIOBATIBHUM e(heKToM,
PO IO CBiYATh MMOKa3HUKH BMICTYy B KPOBI 3aTraIbHOTO OiJKa, TTIOKO3H, 3aTaIbHOTO KallbIif0, HEOpraHiqHOTO hochopy.

Kawuosi cioBa: cobaky, THIHHHI OCTEOMIENIT, akBaxenaTu HaHo9acTok MeraniB: Mg, Fe, Co, Cu, Zn, Ag.

IMocTtanoBka npodaemu. Bigkputi mepeaoMu € OCHOBHOIO MPUYHHOIO PO3BUTKY OCTCOMIENITY Y
OpiOHUX TBapuH [1], Ipu 1bOMY MOXKYTh YTBOPIOBATUCH CEKBECTPH, KOJIM KICTKOBI (parMeHTH 1HQI-
KyIOTbcs 3 00Ky mepenoMy [2]. BigkpuTi mepenomMu KiCTOK, SIK MPaBHIIO, 3a3HAIOTh OOCIMEHIHHS Pi3-
HOMaHITHOIO MIiKpO(JIIOPOI0, TIEBHOIO MIPOIO IbOMY TaKOX CIPHUSIIOTH TPUBAJE MPOBEACHHS 3araibHOT
aHecTe3ii Ta orepaTUBHUX BTpydaHb [3, 4]. Cepen pi3HUX METOIB JIIKyBaHHS OCTEOMIENITY 3aCTOCO-
BYIOTH TPUBAJIy TEpaIito pO3YMHAMHU 1 JTIHIMEHTAMH aHTUCENTHYHUX PEUOBUH Ta aHTHO10TUKOTEpAaIIiio
micis cekBecTporomii [S].

AHaJti3 oCTaHHIX J0CTiTKeHDb i myOJikamii. Y MmamieHTiB 3 TOCTPUM OCTEOMIEITOM aHTHOI0TH-
KOTeparist TpuBa€ Bif 3 10 4-X THXKHIB, Y XpPOHIYHUX BUMAAKAX aHTHOIOTHKH HEOOXiIMHO MPU3HAYATH
BiXl 4 10 6-TH THXHIB [6]. AHTHOIOTHUKH, SK BiIOMO, MalOYu BUPA3HY MIKpOOOIMIHY aKTUBHICTh, BO/I-
HOYAC BIUITMBAIOTh TOKCUYHO Ha OOMIH pEUOBHH, TAIEMYIOTh pETeHEPATHBHI MPOIIECH, a TAaKOXK 3IIiHC-
HIOIOTH aJiepri3yrounii BIuB. HaHOUACTKM METalliB K MiKPOCJIEMEHTH BOJOIIIOTh 3HAYHOI KOdak-
TOPHOIO aKTHBHICTIO y ()EPMEHTATUBHUX PEAKIlisX, IMOCIIIOYN OOMIH PEYOBHH Ta CTUMYIIOKOYN
OCTeOopenapaliio, 10 HUX He BUHUKAE ‘“3BUKAaHHS MiKpoopraHi3MmiB [7]. CyTTeBe 3HIKCHHS, a B TI0/1a-
JBIIOMY 1 3HEIIKO/HKEHHS! MIKPOOPTaHi3MiB B €KCYAATi, LIJIKOM y3TOIXKYETbCS 3 Pe3yIbTaTaMU 1HIINX
JOCIIIKEHb [8].

Merta nocaigieHHs nojsrana B oOOrpyHTYBaHHI pi3HUX BapiaHTIB BUKOPHCTaHHS aKBaxeJaTiB Ha-
Houactok meraniB: Mg, Fe, Co, Cu, Zn, Ag; (kounentpariis 100 mr/mn, po3mip HaHoyacTok 1-50 HM) —
npenapat «OctuseT-11», M1 TKyBaHHS OCTEOMIENITY y cOOaK.

© Tensithicos A.B., Manikap LI., 2017.
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Martepian Ta MeTOAM OCTiA:KeHb. BuBUamm ocoOIMBOCTI Tepediry mocTTpaBMaTHYHOTO
THIHHOTO OCTEOMIENITY Y co0ak 3a MiCIIEBOTO 3aCTOCYBaHHsS aHTHOIOTHKOTEpamii Ta CyMilli akBa-
XeJaTiB HaHOYaCTOK MeTaliB. Byno chopmoBano 2 rpynu cobak mo 7 royiB y KOXHiM, XBOPHX Ha
MMOCTTPaBMATUIHUN THIHHUK ocTeoMiemiT. Ilicist 3He00I0BaHHS Ta XipypridHoi oOpoOKu PoBO-
JWIIA CEKBECTPOTOMIIO, HAaKJIaJaly 3aTBEpAiBalOYy BiKOHYATY napadiHOBY OB’ 3Ky, a CEKBECTpa-
JbHY MOPOXXHUHY JBiUi HA J€Hb NPOMHUBAIHM Y COOAK MEpIIOi KOHTPOIBHOI IPYNH KIAMOKCHUIIOM,
0o sKoro Oyna 9dyTimBa BHAiIeHa Mikpodiopa, a Apyroi JOCIITHOI — CYMINIIIIO aKBaxeaaTiB
HaHoyacTok metariB: Mg, Fe, Co, Cu, Zn, Ag; (xonuentpamis 100 mr/m, po3mip HaHOYACTOK
1-50 uMm).

VY 3akmrouHiit cepii B gociia Oyim 3airyderi 2 JoCIiIHI Tpymu co0ak (1Mo 5 Toil. y KOXKHiH), XBOPHUX
Ha XpOHIYHUHN THIHHUN OCTEOMIENIT KICTOK MEPEMIIIivds 1 CTerHa 3 YiTKO BUPAKCHOIO CEKBECTPATh-
HOIO TIOPOKHHHOIO, BCEPEIHHI SKOI PEHTTCHOJIOTIYHO BHABIISUIM cekBecTp. st KOXKHOI JOCHigHOT
rpynu miadupanu KOHTpoibHY rpyny (n=5). [licnsa 3He6omroBaHHs Ta XipypriuHoi 0OpoOKH MpOBOAM-
JIU CEeKBECTPOTOMIiIO, CEKBECTPAJIbHY MOPOKHUHY B KOHTPOJBHUX TpyINax MIOJIEHHO MPOMHUBAIHA PO3-
yrHOM Kautito nmepmanranary 1:500; a y mocnmigaux 3amoBHIOBanu po3irpitum (40 °C) sxenaTHHOM 3 5
% ymictom cymimi (1:1) TeTpanukiiny 3 TUIPOQIIOKCAMHOM — Mepiia A0CIiaHa Tpyna, Ta 5 % cy-
Mimn akBaxenatiB HaHodacTok metaniB: Mg, Fe, Co, Cu, Zn, Ag; (konnentpamis 100 mr/m, po3mip
HaHOYacTOK 1-50 HM) — mpyra JociiHa rpyma. 3 MEeTOI0 YIIUTPHEHHS BBEICHOI B CEKBECTPAIBHY T10-
POXHHMHY KE€TaTHHOBOI MacH, OCTaHHIO oOpoOisin 5 % poszunHoMm ¢opmaniny. s iMmmoOinizamii
TISHKHA ypaXXeHHS HAaKJIaJald 3aTBEpAiBalouy mapadiHoBy OB’ 3Ky, HIDKHIN Iap SKOi HE MPOCOUy-
Basy napadiHOM 3 METOIO 30MpPaHHS 1 YTPUMaHHS BOJIOTH. Y CiM JOCITITHUM 1 KOHTPOJILHUM TBapHHAM
MiCJIs CEKBECTPOTOMIi MPOBOIWIN aHTHOIOTHKOTEeparnito (nedTpiakcon y 03i 0,5 r Ha 100y BHYTpilI-
HBOM’5130B0 mipoTsirom 10 1i0).

[Ticns mpoBeleHHS OTNEPAaTUBHOTO BTPYYaHHS YCIM TBapMHAM MPOBOAMIIA Kypc peadimiTariiiHol
Teparnii. BipogoBx BChOro mepioay JiKyBaHHsS MPOBOJMIN KIIiHIUHI (TeMIlepaTypa Tijla, 4acToTa Ju-
XaHHS 1 MyJbCy, TIOYAaTOK CHHMPAaHHS Ha YpaXXeHY KiHLIBKY, TPUBAIICTh JIKYBaHHs, KiIBKICTh BHIIIKY-
BaHMX TBapHH, YCKIATHEHH:) 1 610XIMIUHI JOCTIPKEHHS KPOBI (3aranbHUH OUTOK, TIII0K03a, 3arallbHAN
KaJbllil 1 HeopraHiuHuil Gpochop) 3a 3araaIbHONPUHHATAME METOIaMHU.

OcHOBHi pe3yabTaTH J0CHiTKeHHs1. By npoBeeHi T0CiHKeHHS NOPIBHAIBHOT e()eKTHBHOCTI
MICIICBOTO TICIISIONIEPAIliifHOrO0 3aCTOCYBAaHHS aHTHOIOTHKOTEpaIi Ta HaHOAaKBaxelaToTepalli cyMi-
o meraniB: Mg, Fe, Co, Cu, Zn, Ag; 3a niKyBaHHS IOCTTPaBMAaTHYHOTO THIHHOTO OCTEOMIENITY ¥
cobaxk.

lapsiuky, IpUCKOpEeHHsI TUXaHHs 1 MyJbCy crmoctepiranu B nepini 5—10 ai6 mepeGiry rHifHOTO
OCTEOMIENITY. PEHTTeHOIOTIYHO BCTAaHORBIIOBATIACH YITKO BUPaKEHA CEKBECTpPaIbHA TTOPOYKHIHA, BCE-
penuHi SKOi PEHTTEHOJIOTIYHO BUSBJISIIH CEKBECTP.

VY cobak KOHTPONBHOI rpynH, nounHauu 3 9—-10 1obu, a y cobak AOCIIAHOT rPyNH, HOYHHAIOYH 3
6-—7 mobwm, Temmeparypa TiTa, 9acTOTa TUXAHHS 1 MyJIbCY 3HAXOAWINCH y MeXaX BEPXHBOI TPaHUIl
HOpMH. Y KOHTPOJBHHUX cobak mpoTsaroM 9—10 mi6, a y mociaigaux mpoTsaroM 5—6 mid 3 HOPHUIH CITO-
cTepirany BUALICHHS THIHOTO eKCyaaTy 3 KpyNWHKaMH “KiCTKOBOTO MICKY~ Ta KpameJIbKamH >KHDY.
Byno xapaktepHe BUpaskeHe KyJIbraHHS ONEpPTOi KiHWIiBKH. [ladbpmaTopHO BCTaHOBIIOBAIM OOMOYiCTh
T10 BCif JOBXKHHI KICTKH, ACSIKY TOPOKYBATICTh ii ITOBEPXHI.

3a pe3ynbTaTaMu MPOBEAEHOTO JIIKyBaHHS, OYATOK CIIUPAHHS Ha KiHLIBKY y KOHTPOJBHIN Ipyri
cknaB 10,0+0,48 ni6, y nqocnigHiii rpym — 7,1+0,34 nobu (p<0,001). BogHouac TpuBamicTh JiKyBaHHS
y mux rpymnax cradoBmia 19,440,511 15,0+0,67 ni6 BiamosigHO (p<0,001).

BioximiuHI MMOKa3HUKKA KPOBI XBOPUX COOaK MpejacTaBieHi B Ta0muii 1. AHaniz nepudepudyHol
KpOBi cobak 000X Ipyn MoKa3as, M0 BCi JOCHTIKYBaHI MOKa3HUKH JI0 IMOYATKY JOCTITY CTATHCTUYHO
HE BIIPI3HUTACH OJWH BiJ OJHOTO.

Bwict 3aranpHOro 6is1ka Ha 5-Ty 100y Y coOak KOHTPOJIBHOI rpyny Ha 2,54 1/71, a 'y cobak mocmia-
Hoi Ha 5,01 r/n nepeBunryBaB Hopmy. Ha 10-Ty 100y 1i nokasnuku Oynu OiIBIIMMH BiAIOBIAHO HA
3,7516,18 r/n, a Ha 14-Ty 100y BMicCT 3arajibHOro Oisika y cobak 1-i rpynu moBepHYyBCS JO HOPMH, a Y
cobak 2-1 rpynu Ha 5,33 1/11 IepeBUITyBaB ii.

Otxe, 3a nepediry micisonepauiiHoro nepioay 3a HiHHOTO OCTEOMIENITY BiIOYBAEThCSl BUpaXkKe-
Ha iHTeHCcH(iKaLis MPOAYKyBaHHS OiJKiB, MPUUOMY CyMilll HAHOAKBAXEJIATiB METANiB CyTTEBO IOCH-
JIIO€ 1IeH TpoIiec.
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Tabmuns 1 — Bioximiuni moka3HuKN KpoBi codak 3a pi3sHMX MeTOIIB JiKyBaHHS HOCTTPABMATHYHOI0 THIIIHOTO OCTEO-

MieaiTy
Jlo onepaTHBHOTO [Ticns onepartii, 106a
IToxaznuk
BTpy4aHHA 5-a 10-a 14-a

aransHmi Gitok. 1/ 72,8+2,05 77,5+0,33 78,8+0,66 73,7£1,95
’ 71,5+£2,23 80,0+0,41%** 81,2+0,79* 80,3+0,83**

I'moko3a, 4,3+0,24 4,5+0,09 4,840,14 5,1+0,03

MMOJIB/JT 4,6+0,42 4,940,1%* 5,1+0,06%* 5,3+0,04*

Kabiiit. MMOIs/1 2,5+0,12 1,9+0,05 1,99+0,05 2,0+0,05

1, 2,4+0,07 2,3+0,07** 2,2+0,03** 2,2+0,06%*

®ochop, MMOIB/TT 1,720,08 1,520,08 1,4+0,04 1,5+0,02
P, 1,5+0,06 1,8+0,06* 1,940,05*** 1,7£0,03 ***

IIpumiTku: a) YHCETBHUK — KOHTPOJIbHA Ipyna (n=7), 3HAMEHHHK — JocnigHa rpyna (n=7); 0) * — p<0,05; ** — p<0,01;
— p<0,001.

30iapIICHHST PiBHS TIIOKO3M B KPOBI 3 MOMEHTY OIIEPATHBHOTO BTPYYaHHS 1 JO 3aKiHUCHHS
TIOCHITy crocTepiraisock B 000x rpymnax TBapuH. [IpoTe y cobak MOCHiIHOI TPynH BMICT y KpOBi
TJIIOKO3H, TIOPIBHSIHO 3 TBapUHAMU KOHTPOJIbHOI TpynH, OyB OinbmiuM Ha 5-ty, 10-Ty Ta Ha 14-1y
n00y. ToOTo 3acTocyBaHHS HAHOYACTOK METaJiB ISl JIIKyBaHHS MOCTTPAaBMAaTUYHOI'O THiIHHOTO
OCTCOMIETITY CYIPOBOKYETHCS BUPA3HUM IOCHJICHHIM €HEPreTHYHOTO OallaHCy B OpraHi3mi co-
0ax, 10 HAA3BUYAHHO BAXKJIMBO JJIs 3a0€3MeUeHHs] MOBHOLIHHOTO Nepediry penapaTUBHOTO OCTe-
OTeHe3y.

[Toka3HUK BMICTY B KPOBI 3arajlbHOTO KaJIbIliI0 B Mepeaonepaliiiuuil mepiog B 000X rpynax TBa-
PVH 3HAXOAMBCS Maie Ha OJTHAKOBOMY PiBHI B MexKax ¢izionorigaoi Hopmu. Ilicist mpoBeneHHs cek-
BECTPOTOMii piBEHb 3arajibHOTO KalbLil0 y cOOaK KOHTPOJILHOI ITPYIH 3a3HAB 3HIDKEHHS, 10, OYEBUA-
HO, 3yMOBIIEHO BUTpaTaMy HOTO Ha OCTEOPENapaTuBHI MPOIECH Y 3B’ A3KY 3 MMOCTYIOBHM 3apOIIEHHIM
CEKBECTPATLHOI MMOPOXKHUHK. Y c00aK JOCIITHOI TPYIH IICTs omepariii BMICT B KPOBi 3arajgpbHOTO Ka-
JBIIIIO0, Y TIOPIBHAHHI 3 KOHTPOJBLHUMH TBapuHamHu, OyB OinbliuM Ha S5-Ty noOy B 1,2 pasa, Ha 10-Ty
no0y— B 1,1 pa3a, na 14-ty 106y — B 1,1 pasa.

Bwmict Heopraniunoro ¢pochopy B KpoBi codak 000X rpyn y nepeAonepamiiiui nepios] 3HaX0a1-
BCSl MPUOJTU3HO HA OJHAKOBOMY PiBHI B MeXax HOpMHU. B micisonepauiiiHuii nepion 1eil moKa3HUK
3a3HaBaB 3HIDKEHHS, 110 3yMOBIIEHO MoOinizailiero (Gocdopy Ha mpolecu ocreopemnapartii. 3acTocy-
BaHHs B JIIKyBaHHI MOCTTPAaBMATHUYHOTO THIMHOTO OCTEOMIENITY ICIS MPOBEACHHS CEKBECTPOTOMIl
CyMillli HAaHOAKBaxeJjaTiB METaJIiB, Y MOPIBHAHHI 3 aHTHOIOTHKOTEPAIIi€l0, CYMPOBOKYBAIOCH BipOTi-
JTHUM 301IBLICHHSM BMICTY B KpOBi HeopraHiunoro ¢ocdopy Ha 5-ty 100y B 1,2 pa3za, Ha 10-ty 100y
B 1,4 pa3a, Ha 14-ty 100y — B 1,1 pasa.

AHaJi3 BMICTy B KPOBI 3arajlbHOTO Kajbllif0 1 HeopraHiyHoro ¢gochopy 3a MmocTTpaBMaTHYHOIO
THIHHOTO OCTEOMI€NITY B cOOaK AOCHiAHOI TPYIH, Y MOPIBHAHHI 3 KOHTPOJIBHUMH COOAaKaMu, CBij-
YHUTH, IO CYMilll HAHOAKBaXeJaTiB MeTalliB 301JIbIIyE PiBEHb Y KPOBI 000X OCHOBHHMX OCTEOTPOITHHX
MiHEpaJliB — Kalblio 1 pochopy, iKi, y 3B 3Ky 3 IIUM, BIpOTiAHO, OLIbII IHTCHCUBHO 3ay4ar0ThCs 10
repediry ocTeopernapaTuBHOTO TPOIIECY.

Takox Oynu MpoBeAeHi TOCTIKEHHS MOPIBHUIBHOT €(DeKTUBHOCTI JTIKYBaHHS OCT(PPAKTYPHOTO
THIHHOTO OCTEOMIENITY, 3 YTBOPEHHSIM CEKBECTPAITLHOT KOPOOKH, 32 JOITOMOTOI0 YIMUTEHEHOI KEIaTh-
HOBOI IJIOMOYBaJIbHOI IIACTH 3 J0JaBaHHIM BHIIE3a3HAYCHOI CyMIllll HAHOAKBaXejIaTiB METaiB.

VY 3B’3Ky 3 XpOHIYHHM IepediroM XBopoOu TemIiiepaTypa Tijla, YacToTa AWXaHHS 1 MyJbCy 3Ha-
XOAWJINCh Ha BepxHiId Mexi Hopmu. CriocTepiraid BHIUICHHS 3 HOPHLB HEBEIHMKOI KUTBKOCTI
KpOB’ SHUCTO-THIHHOTO €KCyJaTy 3 KPYIMUHKAMH “KiCTKOBOTO ITICKY~ BHACHIIOK PO3IAaTy CEKBECTPY.
Byno xapakTtepHe KyabraHHs OMepToi KiHIIiBKH.

Cepen OioxiMiYHMX TOKa3HUKIB (Taba. 2), y NMOpIBHSIHHI 3 KOHTPOJEM, BHSIBICHI Taki 3py-
meHHs: 1) 3017bIICHHS BMICTY 3arajbHoro Oijika B mepiiii gochianidl rpymi Ha 12,5 %, B npyrii
nociaHii —Ha 8,8 %; 2) 30ibIIeHHSA BMICTY IIFOKO3HM y HEpIriil qocmianii rpymi Ha 17 %, B Apy-
ri qocmigHii — 15,5 %; 3) 301IbMICHHS BMICTY 3araJIbHOTO KaJbIiI0 B MEPIIii JOCTIAHIN TPyl Ha
14,1 %, B apyriii gocnigHii — Ha 17,1 %; 4) 3MeHIIIEHHs BMICTY HeopraHiuHoro ¢ochopy Biamo-
BigHo Ha 17,39 ta 5,3 %.
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Tabmuns 2 — Bioximiuni moka3HuKN KPoBi codak, XBOPUX HA NOCTQPAKTYPHHIi THil{HUI 0CTeOMi€IiT 3 yTBOPEeHHAM
CEKBeCTPAIbHOI KOPOOKHU

Tloxa3nuk 1 nocninua rpyma, n=>5 2 pmociigHa rpymna, n=5

3aranbHuii OLI0K, I/1:

- IOCIIi, 64,7+2,67* 64,5+1,33*

- KOHTPOJIb, N=5 57,5+1,35 59,3+1,05
I'moko3a, MMOJIB/IT:

- IOCIIi, 5,15+0,17* 5,240,24%*

- KOHTPOJIb, N=5 4,4+0,25 4,5+0,18
Kanpwiit, MMOIB/TI:

- IOCIIi, 2,75+0,12% 2,8+0,14%*

- KOHTPOJIb, N=5 2,412+0,08 2,39+0,11
docdop, MmO/

-JOCIIi, 1,33+0,08* 1,43+0,01%*

- KOHTPOJIb, N=5 1,61+0,09 1,51+0,02

HOpumitka.* — P<0,05; ** — P<0,01.

3acTocyBaHHS YIIUIBHEHOT )KeJTaTHHOBOI IIIOMOYBaJIbHOT MACTH CYMPOBOKYETHCS 11 MOCTYIIOBUM
PO3YMHEHHSAM TKaHUHHUMH (DepMEHTaMH MPOTSITOM BCHOTO JIIKYBAJILHOTO TIEpioay. 3aCTOCYBaHHS Ha-
HOAKBaxejaTiB METAJIB y CKIal JKEJIaTHHOBOI MACTH 3a IJIOMOYBaHHS THIHHMX OCTEOMIETITHHX IIO-
POXHHH CYNPOBOIKYETHCSI HAHOLIBII BUPaKEHUM CTHUMYJIOBAIEHUM €(EKTOM, PO IO CBIAYATH IO-
Ka3HUKU BMICTY B KPOBI 3arajbHOr0 OiJKa, INIFOKO3H, 3arajJbHOro Kalbllito, HeopraHiunoro gocdopy.
VYurineHeHa (popmaltiHizoBaHa) JKeJaTHHA HE MOAPA3HIOE KICTKOBY TKaHHUHY, MOBIIBHO PO3YHHSIETHCS
MPOTSTOM BCHOTO MEPioy JiKyBaHH:, TOCTYIIOBO BiANAI0OUH JIif04i KOMIIOHEHTH. BogHoUac xenaTrHa
BOJIOJIi€ IEBHUMHU JIKYBaJIbHUMH BIaCTHBOCTSIMHU, OCKUIBKM HelTpanizye (cyocTpar — ¢pepMeHT) npo-
TEONITHYHY aKTHUBHICTh 30YJHUKIB THIHHOTO 3amajieHHs. Bce e MpUBOIUTEL 0 TTOMITHOTO IPHCKO-
PEHHS OAY>KyBaHHSI XBOPUX TBapHH, SKe y MepIIiil JocmigHii rpymi cknano 43,4+1,3 nobu, y apyrii
nocuignii rpymi 38,6+0,49 ni6 (BigHOCHO meproi mociigHoi rpynu p<0,01). BomHouac y KOHTpOIIb-
HUX TPYIax TEPMiH oxykaHHs ckiaB 49,2+0,58 1 48,4+0,51 nib BixmoBigHO.

BucnoBok. MicrieBe micisonepaliiiiie TpOMHUBAHHS IMOPOKHUHN THIHHOTO OCTEOMIENITY y cobak
npenapatoM «OctuBeT-1I» ckopodye TepMiHM JIiIKyBaHHS 3aBIsSKU e()EKTUBHIH aHTUMIKpOOHIH Iii ak-
BaxenaTiB HaHo4yacTok MmetamiB: Mg, Fe, Co, Cu, Zn, Ag; 3 iX BUpa)KeHUM aHAOOJIYHUM 1 CTUMYJIIO-
BaJIbHUM MiHepamizaiio epexroMm. [ImoMOyBaHHS OCTEOMIEIITHOI HMOPOXHHHK (HOpMaiHi30BaHOKO
KETATUHOO 3 JoJaBaHHsAM npenapaty «OctuBer-1I» € ehekTHBHUM COCOOOM y parlioHATLHOMY JTi-
KyBaHHI THIHHOTO OCTEOMI€ENITY y co0ak.
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Hcnonb3oBanue npenapara «Ocruser-1I» npu ocreomuesnre y codak

TeaaTnukoB A.B., [lanuxap U.H.

ITo pesynbTaraM NpPOBEINECHHBIX HCCIEAOBAaHMHN JOKa3aHa LesnecooOpasHocTs mpemapara «OctueT-1I» ams neuenus
THOMHOTO OCTEOMHUENNTA y COOaK C pasIMYHbIMH BapUAHTAMH €ro npuMmeHeHus. IIpm MecTHOM mocieonepanuoHHOM Mpo-
MBIBaHHH MOJIOCTH THOWHOTO ocreomuenura y cobak mpenapatoM «Octuer-1I» cokpamaiorcs cpoku jiedeHus Onaronaps
3¢ dexkTHBHOMY aHTHMUKPOOHOMY IEHUCTBUIO aKBaxenaToB HaHouacTuil MetawioB: Mg, Fe, Co, Cu, Zn, Ag; ¢ UX BBIpaXeH-
HBIM aHa0OJIMYECKUM U CTHMYJIUPYIOIINM MUHepanu3anuio d¢pdexrom. [IpumMeHenne 3TuX akBaxeIaToB HAHOYACTHI] METal-
JIOB B COCTaBE JKEJIATUHOBOM NMacThl MPH IIIOMOMPOBAaHUH FHOMHBIX OCTEOMHUEIHMTHBIX ITOJIOCTEH COMpOBOXAaeTcsl Hanboee
BBIP2YKEHHBIM CTHMYJIHPYIOIINM 3G (HEKTOM, 0 YeM CBUIETENILCTBYIOT ITOKA3aTENIN COJIEP)KaHUs B KPOBH 00IIero Oelrka, TiIro-
KO3BI, O0IIET0 KaJbIHs, HEOpraHuIecKoro docdopa.

KnroueBble ciioBa: co6aku, THOHHBIN OCTEOMHUENNT, akBaxeaaTel HaHodacTul Metauios: Mg, Fe, Co, Cu, Zn, Ag.

Use of drug ""Ostivet-II'' at an osteomyelitis at dogs

Telyatnikov A., Panikar 1.

Researches of comparative efficiency of topical postoperative administration of an antibioticotherapia and nanoag-
uachelate-therapy were conducted by an admixture of metals: Mg, Fe, Co, Cu, Zn, Ag; at treatment of a posttraumatic
purulent osteomyelitis at dogs.

The fever, acceleration of respiration and pulse were observed in the first 5-10 days of a course of purulent
osteomyelitis. Radiological accurately expressed sequestral cavity in which radiological taped the sequester was defined.

At dogs of control group, since 9-10 days, and at dogs of experienced group, since 6-7 days, the body temperature, frequency
of respiration and pulse were in limits of the upper bound of norm. At control dogs within 9-10 days, and at experienced within 5 — 6
days from fistulas observed allocation of a purulent exsudate with grains of "osteal sand" and fat droplets. Took place the expressed
lameness of the leaning extremity. Established to palpation morbidity on all length of a bone, some tuberosity of its surface.

By results of the carried-out treatment, the beginning of an lean on an extremity, in control group made 10,0 + 0,48
days, in experienced group 7,1 + 0,34 days (p <0,001). At the same time treatment duration in these groups made 19,4 + 0,51
and 15,0 0,67 days according to (p <0,001).

The analysis of a peripheric blood of dogs of both groups showed that all studied indicators prior to experience
statistically didn't differ from each other.

Content of the general protein for the Sth days at dogs of control group on 2,54 g/1, and at dogs experienced on 5,01 g/l
exceeded norm. For the 10th days these indicators were more respectively on 3,75 g/l and on 6,18 g/l, and for the 14th days
the content of the general protein at dogs of the 1st group returned to norm, and at dogs 2nd groups on 5,33 g/l exceeded it.

Thus, during the postoperative period at a purulent osteomyelitis there is an expressed intensification of production of
proteins, and the admixture of nanoaquachelate of metals significantly strengthens this process.

The glucose level augmentation in a blood from the moment of an operative measure and before the end of experience
was observed in both groups of animals. However at dogs of experienced group contents in a glucose blood, in comparison
with animals of control group, was more for the 5th days, on the 10th and for the 14th days. That is use of nanoparticles of
metals for treatment of a posttraumatic purulent osteomyelitis is followed by distinct intensifying of power balance in an
organism of dogs that is extremely important for providing a full-fledged current of reparative bone formation.

Contents indicators during the preoperative period in both groups of animals were in a blood of the general calcium almost at
the identical level within physiological norm. After carrying out a sequestrotomy, the level of the general calcium at dogs of control
group underwent depression that, obviously, is caused by its costs of osteoreparative processes in connection with a gradual fusion of
a sequestral cavity. Dogs of experienced group, after operation, in a blood of the general calcium, in comparison with control ani-
mals, had a contents more for the 5th days by 1,2 times, for the 10th days — by 1,1 times, for the 14th days — by 1,1 times.

Content of inorganic phosphorus during the preoperative period was in a blood of dogs of both groups approximately at
the identical level within norm. During the postoperative period this indicator experienced depression that is caused by mobi-
lization of phosphorus on processes of an osteoreparation. Use in treatment of a posttraumatic purulent osteomyelitis, after
carrying out a sequestrotomy, an admixture of nanoaquachelate of metals, in comparison with an antibioticotherapy, was
followed by reliable augmentation of contents in a blood of inorganic phosphorus for the 5th days by 1,2 times, for the 10th
days by 1,4 times, on 14th days — by 1,1 times.

The analysis of contents in a blood of the general calcium and inorganic phosphorus at a posttraumatic purulent osteo-
myelitis at dogs of experienced group, in comparison with control dogs, demonstrates that the admixture of nanoaquachelate
of metals enlarges level in a blood of both main the osteotropic of minerals — calcium and phosphorus which, in this regard
are probably more intensively involved during osteoreparative process.

Also researches of comparative efficiency of treatment of a purulent osteomyelitis, with formation of a sequestral box,
by means of the condensed gelatinous sealing gel with addition of an above-mentioned admixture of nanoaquachelate of met-
als were conducted.
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Due to the chronic disease the body temperature, frequency of respiration and pulse were on the upper bound of norm.
Observed allocations from fistulas of a small amount of a bloody and purulent exsudate with grains of "osteal sand" as a re-
sult of disintegration of the sequester. Took place lameness of the leaning extremity.

Among biochemical indicators in comparison with control, such shifts are found: 1) augmentation of content of the gen-
eral protein in the first experienced group for 12,5%, in the second experienced group for 8,8%; 2) augmentation of mainte-
nance of a glucose in the first experienced group for 17%, in the second experienced group for 15,5%; 3) augmentation of
content of the general calcium in the first experienced group for 14,1%, in the second experienced group for 17,1%; 4) de-
crease of content of inorganic phosphorus respectively for 17,39% and 5,3%.

Use of the condensed gelatinous sealing gel is followed by its gradual dissolution fabric enzymes during all medical pe-
riod. Use of nanoaquachelate of metals as a part of gelatinous gel when sealing purulent the osteomyelitis cavities is followed
by the most expressed stimulating effect what contents indicators in a blood of the general protein, a glucose, the general
calcium, inorganic phosphorus testify to. The condensed (formalized) gelatin doesn't irritate a bone tissue, is slowly dissolved
during the entire period of treatment, gradually giving the operating components. At the same time gelatin has certain medic-
inal properties as neutralizes (substrate — enzyme) proteolytic activity of originators of purulent inflammation. All this leads
to noticeable acceleration of convalescence of sick animals which in the first experienced group made 43,4 £ 1,3 days, in the
second experienced group 38,6 £+ 0,49 days (in relation to the first experienced group p <0,01). At the same time in control
groups the term of convalescence was 49,2 + 0,58 and 48,4 + 0,51 days respectively.

The local postoperative lavage of a cavity of a purulent osteomyelitis at dogs the drug "Ostivet — II" reduces treatment
terms thanks to effective antimicrobial action of aquachelate of nanoparticles of metals: Mg, Fe, Co, Cu, Zn, Ag; from them
the anabolic and stimulating a mineralization effect expressed. Sealing of an osteomyelitis cavity formalized gelatin with
addition of the drug "Ostivet — II" is an effective way in rational treatment of a purulent osteomyelitis at dogs.

Key words: Dogs, purulent osteomyelitis, nanoaquachelate of nanoparticles of metals: Mg, Fe, Co, Cu, Zn, Ag.
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TEXHOJOI'TYHI OCOBJIUBOCTI MAHIMHHOI'O
JOIHHSA OCJIMIb I KOBUJI

Po3risiHyTO 1 MOPIBHSAHO TEXHOJOTI] OTpUMAaHHS MOJIOKA Ha Biciiowii MonouHilt gepmi «La Valledegli Asini» (ITiBnens
Itanii) Ta Ha KymucHi# ¢epmi [liGpiBcrkoro kinHOTo 3aBoay Ne 62. TexHomoril yTpuMaHHS 1 IOTHHS OCIUIE NOAIOHI TEXHO-
JIOTisIM Y KOHSIPCTBI: Take X Oe3MpHB’sI3HE TPYIIOBE YTPUMAHHS; II0YaTOK JOTHHS 3 2-TO MiCAI JaKTalil; cXxoska MopgoIori-
gyHa OymoBa BHM’S, a 3BIACH i IPOIEC OTPHMaHHS MOJOKA, B 1Bl (a3 (LMCTEpHANbHA 1 albBEONSIPHA) 3 IHTepBaJIoM y 2-3
roguHu. OCIHMII TAKOX, SIK i KOOWIM, IPUTPUMYIOTh MOJIOKO JUISl JIOLIAT y Heplie JOTHHS i BiJU1aloTh HOTO y HACTYIHI JOTH-
Hsl. 3aBISIKM CHOKIITHOMY HOPOBY, OCJIHLI CKOpIllle MPUBYAIOTHCS BiJIABaTH MOJIOKO y JOiIbHOMY Liexy Oe3 nomar. JXKepeo-
HICTB OCJHLI TpUBAE B cepeanboMy 360-375 aHiB, TOMy, HE MOYKHA OTPHMATH LIOPOKY JIOLIA BiJl OCIHIL.

KirouoBi cjioBa: TEXHOJIONIS, OCIMUI, KOOMIIM, JOTHHS, BUM 5.

IMocTanoBka mpodjaeMu. MoOJIOKO €KBiMiB IIHHE 3a CBOIMHU JIKYBaJIbHUMH BIACTHBOCTSIMH. 3a
CKJIaJIOM MOJIOKO OCJIMIIb ORI TOJIOHE IO CKiIaxy ’KIHOYOrO MOJIOKA. Y MOJIOI Oociullh B 1,8 Oib-
me IMyHHHX OUTKiB, HDK Ka3zeiHy, a B MOJIOIi KOOWJIM CITiBBITHONICHHS Ka3eiHy Ta anpOyMi-
HY+TJIO0YJIiH cTaHOBHUTH 1:1 [2].

Take MOJIOKO BUKOPHCTOBYETHCS SIK HATYpPANbHUI TimoaneprenHuii mpoaykt. HMoro crpuiima-
10Tb Om3pko 90 % niTedl 3 XapyoBOIO ayepri€ro, HampuKiaaja, Ha OiTOK KOPOB'AYOTO MOJOKa
(CMITA). VY cBiTi miTe#t i3 3arajabHOI0 XapdoBOIO allepri€i0 BIPOMOBXK IMEPITUX 3 POKIB XKUTTS
6au3eko 3 % [7].

Moioko ocIuIh TOAIOHE 0 TPYJHOTO MOJIOKA JIFOJUHH 32 BMICTOM JIAKTO3H, Oijika, MiHEpasiB i
oMmera-3 >KHPHUX KUCIIOT. Tako, 11e MOJIOKO MiCTHTh PEUOBHHH, IO MiABUIIYIOTH IMyHITET (30KpeMa
J300MM 1 JakTodepuH) I 3aXHUCTy AiTed Bix iHdekmii i xBopod. KpiM Toro, apomar i 30BHINIHIM
BUTJISA]] MOJIOKA OCITUITh BUSIBUIIUCS TIPUBAOIMBUMU JIs MiTeH [5].

AHami3 ocTaHHIX gocaimkeHsb i myGaikamiid. J[aHi Tpo BUPOOHMIITBO MOJIOKA OCIHUIIL € OiIbII
00MEXEHUMH, HiX Ti, IO CTOCYIOTHCS KOHAPCTBA. BHOArMHMBICTE JIFOACH y MOMIYKY JIETHYHOTO TIPO-
IYKTY, TIPOYKTY XapuyBaHHS IS YyTJIMBUX CIIO)KMBAYiB CIIOHYKAJIO HA PO3BUTOK HOBOI IMPOMUCIIO-
BOCTI — SIK JIOTHHS OCJIMIIb, CTBOPSHHS MOJIOUHUX (hepM ISl OTPUMaHHS MOJIOKA Bijl HUX.

© }Ocwok T.A., 2017.
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€BporeichbKi KpaiHW y KOHSPCTBI IS TOTHHS BUKOPHCTOBYIOTH Pi3HI ITOPOH, MOJIOYHY MPOTYKTHB-
HIiCTb BUPaxoOBYIOTh MPOMNOPLIHHO 10 MacH Tina (2,5-3,0 kr Ha 100 kr macu tina). Kobunu itaniiickkoi mo-
pomu Murgese (cepernust Maca Tiya 480 kr) BupoOssEOTH TprOIM3HO 14,0 KT MOJIOKa 3a A€Hb, TOAl 5K Y
BaroBo3Hux koOmn rmopoau Tiro Pesante Rapido (cepemms Bara 880 kr), 1000BHMif BUXi MOJIOKA CKJIagae
22 xr Ha miky nakramii. [Ipore B nerkux nopopax, takux sik Haflinger, 3a MammHHOrO m0iHHA /ABiYi Ha
JICHB, B TIEPio]] TocepeHpoi JakTartii Bupoosimm 0,9 + 0,25 11 MoJtoka 3a offHe TOTHHSL.

Cepen BiCITIOKIB MOJIOYHUMH BBAXKAIOTHCS KPYITHI MOpo/IH, Taki sk Martina-Franca i Ragusana. 3a
TOCITITHAMU JAHUMH, CEPEIHIN BUX1] MOJIOKA, 32 MEXaHIYHOTO TOTHHS Y HEXKEPECOHMX OCIHIIh TIOPOIH
Martina-Franca (cepenns maca Tina 280 Kr), CBiTYHUTh PO MOYATKOBE 3HWKEHHSI MOJIOYHOT IPOIYK-
THBHOCTI 3 30 THS 10 4-TO MICSII JIAKTAIT] 3 MPUOIH3HOIO CTIHKICTIO 85-90 % Ha MicsIs. 3roI0M BH-
pobHHUIITBO MosIoKa cTabimizyerbest Ha 600-800 mur 1o 9-ro micsns jakrarii. L TeHaeH s miaTeep-
JDKEHa TaHUMU 1o mopoi Ragusana, sika mokasye ce30HHI Bapialii BUXOAY MOJIOKa, MOXIIUBO, LE 3Y-
MOBJICHO TIepiogoM Burmacy [8§; 9].

Ha TTiBmai ITanii icHyroth Taki MmonouHi pepmu: «La Valledegli Asini», «Montebaducco» Ta iH.

MeTo1o aocinkeHHs1 OyI0 MOPiBHSHHS TEXHOJIOTIYHMX MPOIECIB 3 BUPOOHUIITBA MOJIOKA epMHu
BiciokiB «La Valledegli Asini» i kymucHoi ¢pepmu iOpiBcbkoro KiHHOTO 3aBoxy Ne 62.

MarepiaJj i MeToaH a0c/iakeHb. MaTepiaioM isl TOCTiIKEHHS OyIIH:

- 20 pmidHEX ocnmie mopomu Martina-Franca y ¢epmepcekomy rocmonapetsi «La Valledegli
Asini», paiion Jlatep3a na [liBani ITanii. Cepenniii Bik ociuib — 12,8 pokis;

- 20 miffHIX KOOWJI HOBOOJIEKCAHJIPIBCHKOI BaroBO3HOI mopoau KymMucHoi depmu JliOpiBCEKOro
kigHOTO 3aBOoAY Ne 62 ITonTaBchkoi obmacti. CepenHiit Bik KOOMII cKiTamae 8,5 poKwy.

OcHoBHi pe3yibTaT gociaizxeHHs. Ha 060x ¢pepmax yrpumMaHHS TBapHH IPyoBe Oe3MpHUB’ sI3HE
y IpUMIILleHH] Ha MiACTUILI 3 conoMu. Ha ocTaHHIX THSIX KepeOHOCTI OCTHIIIO MEPEBOAATh Y 1HIUBI-
IyallbHY 3aropoJiKy, SK 1 KOOWJI y ACHHUKW. Y TBapWH 000X BHIIB, MAMKH 3 JIOIIATaMU TIEPIIANA Mi-
CsIlb Ha MiJCOCi. 3 Ipyroro micaus JakTauii GopMyroTs NOiNbHI rpynu TBapuH. KojkHOTO THS JomaT
BiJUTYYarOTh BiJl MAMOK Ha TIEPioJI JOTHHS.

[TpuBuatu 1o moinws mounHarOTh Ha 20-30 AeHb TiCTs BIDKEpeOIeHHs, Ha 4-5 IeHb TBApUHU CITOKIHHO
3aXOSTh y NOUTBHHN CTaHOK. J10sITh ociuib 2-3 pasu Ha JIeHb 3 iHTepBajiaMH Yy 3-4 TOJMHM, B TOH Yac sK
KOOMJI, 32 C(OPMOBAHOIO TEOPI€I0 1 MPAKTHKOI JOSTh yepe3 2 TOAWHH. JlakTamis ociuip TpUBaE 10
230 mHiB, a y koo 1o 210 axiB 3a mijopigHoro i 150 mHIB 3a c€30HHOTO H0T0 BUPOOHMIITRA.

BupoOHUIITBO MOJIOKa Ha OCIIMHIN (epMi HiopidHe, 1 3aBASKH M’ siKoMy Kiimary IliBaeHHoi Ita-
i, TBApUHM BHUIIACAIOTHCS LiHi pik. XKepeOHicTh ocnuni TpuBae B cepeanbomy 360-375 aHiB, a Ko-
Oounu — 335-345 nuiB. TBapuHU 000X BUAIB CTATEBOTO JO3PiBaHHA AOCATAIOTh Yy 2 POKH, MAPYIOTh iX y
2,5-3 poxku. CrateBuii UK y ocnuib TpuBae 23-30 mHIB, y KOOWI el Iepion memo KOPOTIIHH —
21-25 muiB. OXoTa y OCNHIIG TPUBAE 3a3BUYAM 5-6 Ai0 3 KOIMBaHHIMY Bix 2 110 9 mAHIB, y KOOWI B ce-
pearbomy 5-7 1ib 3 konmuBaHHAMY Bix 2 10 14 mi0.

B nopiBHSHHI 3 KOOMIIaMH, Y OCIUI, BUIIHHA PiBEHB 3aIUTiTHIOBAHOCTI — 78 % 1mipoTtu 65 %. Ilicns
BIDKEPEOJICHHS, HE 3aBKIH OCJIHINI 3aIUTiTHIOIOTECS Y TIEPITY OXOTY. 3a IMOBIIOMJICHHSM DSy aBTOPIB,
Yy HUX B MEPLIMHA MiCSIb i€ CWIBHUM MaTePUHCHKUN 1HCTUHKT. ToMy nmapyBaHHS BiZOYBa€eTbCs y ApPY-
ry abo TPEeTIO OXOTY, KOJH TBapUHA MPOSBISE MEHIIE TypOOTH 3a JIoma i OUIbIIYy 3al[iKaBICeHICTb 0
BiciIIoKa. BpaxoBytodi 11i 610710Ti9HI 0COOIMBOCTI, HE MOYKHA OTPHUMATH IIOPOKY JIOIIA Bill OCIHII [6].

Hoiuns na depmi «La Valledegli Asini» mpoBOAMTBCS Ha JOUIBHINM YCTaHOBLI THIY «SImMHKa» Ha
6 mictp (2 cranku 1o 3 Mictis) itamiticbkol kommaHii «Milkline», 3 Tuckom 42 klla. 3aBasku criokiitHOMY
HOPOBY, OCJIHIII CAMOCTIHO CTOSITh Y JOUTBHIM yCTaHOBIT. BOHM MIBUAKO amanTyIOTHCS A0 MaHIITYJISIIINA
TIOB’ SI3aHUX 3 JOIHHAM (MacaX BUM s, OOMHUBAHHSI, BXiJ 1 BUXiT 3 MOUIHHOI 3aJIH), IO MOTpeOy€e OIM3BKO
3 xB Ha omHy TBapuHy. Ha noinbHiii ycraHoBii «Milkline» Ha 3 ronoBu BuTpauanocs 4-5 xsunvH. Ha Bif-
MiHY BiJl KOOMJI KyMHCHOI (hepMH OCJIHIII He OTPUMYIOTh OBEC ITijl 4ac J0iHHs ((oTo 1).

JloinHs KOOMII Ha KyMHUCHIH (epmi BigOyBaeTbes amaparom JIJIA-2, 3 Tuckom 41-42 xIla, Ha 10i-
nbHiN yctanosui JJIY-2 3 naueto BiBca y rogiBauiio. B ycranosui AJ{V-2 € micue 1y «4eproBoro»
nomatu (poto 2). Ha Bicmouiii hepMi TEXHOIOTIIO 3 MiAIMYCKOM «4eproBOr0o» JIoIa HE 3aCTOCOBYIOTh
1 B JOIMBHUX YCTAaHOBKAX HE TMepeadadeHo Mictlst i Hux [4;10].

Ha 060x ¢epmax y moinpHUX anaparax BAKOPHUCTOBYIOTh CHIIIKOHOBI TOIBHI CTaKaHH.

B ninoMy BUM s €KBiZIiB XapaKTEpU3y€EThCS MaJlOI0 EMHICTIO 31 c1a0KUM PO3BUTKOM LHCTEPHAIIb-
HOTO BIAZIUTY 1 MOTY>KHOIO CITKOIO MOJIOYHHX XOJiB, CIAOKICTIO cpiHKTEpa, CHIIBHOIO CKOPOUIYBallb-
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HOIO 3/IATHICTIO CTIHOK MOJIOYHHX XOJiB 32 BHUIAJICHHS MOJIOKa. BHACTIIOK mepepaxoBaHUX MPUYHH
OCHOBHA KUIBbKICTh MOJIOKA Y €KBiJ[iB HAKOTIMIYETHCS HE B IMCTEpHAX, & 0€3MOCepeTHHO B MOJIOYHHX
X0J[ax, 3BIIKK 0€3 y4acTi opraHi3aMy TBapHHH HOTO HEMOXIHUBO oTpuMaTH. Dopma BUM S OCTHIb 3a
Mop¢omoriuHoo OynoBoio monaioHa 10 popmMu BUM 51 KOOMI. BOHO TakoX CKIagaeThCsl 3 IBOX IOJIO-
BUHOK, 3 SIKUX KOJKHA Ma€ OJIMH COCOK aJie JIBI YacTKH, TIEPEIHIO 1 3a]JHIO, 1 BIIMOBITHO 1O J{BA BUBIJI-
HUX OTBOpHU. JiiKH KOOMJI HOBOOJIEKCAH IPIBCHKOT BArOBO3HOI MOPOJI KOHIYHOT ()OPMH 1 CILTIOIIEHI 3
OOKiB, B TOH 4acC sSIK y OCIHUII> BOHHU MEPEBAKHO KOHIYHOI a0o 1mmwitiHaApuvHOi Gopmu. BuBeneHHs mo-
JIOKa BiOYBA€eThes y MBI (ha3u 3 HEBENHMKOK Tay30r0. CroYaTKy BHUIINISETHCS HEBEIUKA HOTO Killb-
KiCTh, IIe MOJIOKO, mo wMmictuiocs y tmwmcrepHax (10-20 %), Horo mie Ha3MBAaKOTh JIHKOBO-
nucTepHanbHUM. [lami HacTae mays3a — JATCHTHHUU MEpioJl, MiCisl SKOI Bi0OYBaeThCS MOJIOKOBIiIIa4a
anpBeosspHoi dpaxkuii (75-85 %) [1; 3; 10].

®oro 1. [loinns ocanupb Ha AoibHiil yeranoBui «Milkline». ®Doto 2. JIoiHHS K0OMI Ha A0iIbHill yeranoBui [I1Y-2.

Byno mopiBHSHO paHKOBI Hajg0i KOOWIJ i OCJHIL 3 TXHIMH JIGHHHUMH HajosMHU. B 000X BHmamkax
PaHKOBI Ha/I01 MEHIII 32 KUTBKICTIO OJIEPYKAHOTO JICHHOTO MOJIOKA, Yac BIINTyYCHHS HE BILTHUBAE HA Pi-
3HUIIO MK HagossMu (Ta0m. 1). BpaxoByBanu pankoBi goiHHs 3a TpaBeHb—cepreHb 2015-2016 poxis.

Tabmus 1 — IopiBHAHHSA PaHKOBHX i JeHHUX HAJI0IB 3 IBOrOAUHHHMM iHTepBaJIoM micas Bigay4yeHHs (n=20)

. IToxa3Huk HamOIB, I
Hlotuuz M+m o Cv. %
Ilepme 0,79+0,02 0,10 13,24
Hpyre 1,63+0,04 0,19 11,86
Tpere 1,44+0,05 0,27 18,56

Bpanimsi Hagoi ckiaanaoTts 48 1 55 % Bing neHHUX — 2-10 i 3-T0 AOTHHS.
301TBIIVITH IHTEPBAT MiX BIJITTYYEHHSM 1 MEPIINM JOTHHSIM 10 3 rojuH. JIOTHHS OCIHII TAKOX Bi-
n0yBarocs uepe3 3 TOJMHY Micisl BiUTy4eHHs. BpaxyBaiu KOHTPOIBHI JOTHHS 32 Ba JHi (Tab. 2).

Tabmus 2 — PankoBi Hajoi 3 iHTepBasioM y 3 roauHu micis BiayyeHHs (B cepeqHboMy Ha 1 ronoBy) (n=20)

. [Toxa3HuK HAJOiB, 1
Aoirts Mzm o Cv, %
Ko6ui HoBOOJIeKCaHAPIBChKOI BATOBO3HOI TOPOAX
Iepure 1,21+0,19 0,95 78,21
Hpyre 2,17+0,20 1,00 45,84
Tpere 2,21+0,19 0,98 44,40
Ocauui mopoau Martina-Franca
Iepire 0,52+0,06 0,26 49,76
Hpyre 0,84+0,09 0,38 45,77
Tpere 0,93+0,09 0,40 43,51

VY xo6un 1 noiuns Bix 2-ro i 3-ro ckinagae 55,8 1 55 %, y ocnuups 62 i 56 % BianosinHo.
baunmo, 110 TBApHHYU NPUTPUMYIOTH B TIE€pIIE TOTHHS MOJIOKO JUIS JIOMIAT 1 BiUIAI0Th HOTO Oiblie
y Ipyre 1 TpeTe JOiHHS, IO MPUTAMAaHHO EKBiJjaM 3a 010JIOTIYHO0 OY0BOIO iX MOJOYHOT 3aJI03H.
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BucnoBok. TexHOOTis yTpUMaHHS OCJIHIIH 1| OTPAMAHHS BiJl HIX MOJIOKA Ha MOJIOUHIi# depmi «La
Valledegli Asini» moaiOHa O TEXHOJOTII Y KOHSAPCTBI, 32 BUKITIOUECHHAM 1HMBITyalbHUX BIACTHBOC-
TEW TBapWH, TAKUX SIK TPUBATICTH KEPEOHOCTI OCITHITH, CTATCBUI ITHKJI.

CIHUCOK JIITEPATYPU

1. AxatoBa, U. A. TexHonornueckue CBOHCTBa BEIMEHH U XUMHUYECKHH COCTaB MOJIOKA KOOBIT BeAyLINX TeHeaJorndec-
KHX ceMelcTB Oamkupcekoii mopoasl/ M. A. Axatosa// IloBblieHHe IPOIyKTUBHOCTH KOHEBOACTBA B bamkupckoit ACCP: ¢6.
Hay4HBIX TpynoB. — ¥.,1988. — C. 22-31.

2. Tomka, b. M. Herpamumiiine kouspctBo [Tekcer] : [HaBuanbhuii mocibuuk] / b. M. I'onka, B. [I.Cynaii, B. €. Ckonuk.
— K.: Bumia ocsira, 2008. — 183 c.

3. IHTep’ep cimbcbkorocmonapchkux TBapuH [Teker]: [HaBuanbHuii mociOHuk] / [Cipaubkuit n3s., ®denoposuu €.1., INo-
nka b.M. ta in.]; 3a pex. 3.A. T'oponuceka. — K.: Bumma ocsita, 2009. —280 c.: i

4. PexoMeHIanuH Mo Pa3BUTUIO MOJIOYHOTO KOHEBOJCTBA U KyMBICOIPOU3BOACTBA / MUHHUCTEPCTBO CENBCKOTO XO03siic-
1Ba Coroza CCP. I'naBHOe ynpaBiieHne KOHEBOCTBA U KoHHO3aBoAcTBa BHUU koneBoxcTsa. — M.: Konoc, 1981. — 30 c.

5. Allergenicity of mare’s milk in children with cow’s milk allergy. / Businco, L., Giampietro, P. G., Lucenti, et al. //
Journalof Allergy and Clinical Immunology. 2000. Vol. 105, P. 1031-1034.

6. Debra, J. Donkeys are different: an overview of reproductive variations from horses. / Debra, J., Hagstrom, M.S. //
Equine Extension Specialist, University of Illinois Written: January, 2004.

7. Fiocchi, A., Brozek, J., Schiinemann, H. WorldAllergyorhanizatsiyi (VAO) Diahnostyka ta obgruntuvannya diy pro-
tyalerhiyi na korov'yache moloko (DRACMA) Kerivnytstvo» [WorldAllergyOrganization (WAO) Diagnosisand Rationalefor
Action against Cow's Milk Allergy (DRACMA) Guidelines/. / Fiocchi, A., Brozek, J., Schiinemann, H., Bahna, SamiL.; von Berg,
A., Beyer, K., Bozzola, M., Bradsher, J., Compalati, E. // The World Allergy Organization journal. 3 (4): 2010, P. 57-161.

8. Giosug, C., Alabiso, M., Russo, G. Jennet milk production during the lactation in a sicilian farming system. / Giosue,
C., Alabiso, M., Russo, G., Alicata, M. L., &Torrisi, C. // Animal, 2008, Vol 2, P. 1491-1495.

9. Salimei, E., &Chiofalo, B. Asses: milk yield and composition. In N. Miraglia, & W. Martin-Rosset (Eds.), Nutrition
and feeding of the broodmare. / Salimei, E., &Chiofalo, B // EAAP Publi-cation No 120, (pp. 117-131). Wageningen, The
Netherlands: Wageningen Academic Publishers, 2006. No 120. P. 117-131.

10. Salimei E., Fantuz F. [Equid milk for human consumption]. Mizhnarodnyymolochnyyzhurnal International Dairy
Journal, 2012, Vol. 24, P. 130-142.

REFERENCES

1. Akhatova, I. A. (1988) Tekhnologicheskiye svoystva vymeni i khimicheskiy sostav moloka kobyl vedushchi khgene-
alogicheskikh semeystv bashkirskoy porody [Technological properties of an udder and chemical composition of milk of
mares of the leading genealogical families of the Bashkir breed]. Povysheniye produktivnosti konevodstva v Bashkirskoy
ASSR: sb. Nauchnykhtrudov, pp. 22-31.

2. Hopka, B. M., Suday, V. D., Skotsyk, V. YE. (2008) Netradytsiyne konyarstvo [Nontraditional horse breeding] :
[navchalniy posibnyk]— K.: Vyshchaosvita, 183 p.

3. Siratskiy Y.Z., Fedorovich Ye.l., Gopka B. i dr (2009) Inter'yer sel'skokhozyaystvennykh zhivotnykh [Interior of
farm animals]: [uchebnoye posobiye]. Vyssheye obrazovaniye, 280 p.

4. (1981) Rekomendatsii po razvitiyu molochnogo konevodstva I kumysoproizvodstva [ Recommendations on the de-
velopment of dairy horse breeding and koumiss production]. Ministerstvo sel'skogokhazyaystva Soyuza SSR. Glavnoye up-
ravleniye konevodstva I konnozavodstva VNII konevodstva. — M.: Kolos, 30 p.

5. Businco, L., Giampietro, P. G., Lucenti, P., Lucaroni, F., Pini, C., Di Felice, G., et al. (2000). Allergenicity of mare’s
milk in children with cow’s milk allergy. Journal of Allergy and Clinical Immunology, Vol. 105, pp. 1031-1034 [in English].

6. Debra, Dzh., Khagstrom, M.S. (2004). Donkeys are different: an overview of reproductive variations from horses.
Spetsialist po rasshireniyu loshadey, Universitet shtata Illinoys Napisano: Yanvar [in English].

7. Fiocchi, A., Brozek, J., Schiinemann, H., Bahna, Sami, L., Fon Berg, A., Beyyer, K., Bozzola, M., Bredsher, Dzh.,
Kompalati, E. (2010). World Allergy Organization (WAO) Diagnosis and Rationalefor Action against Cow's Milk Allergy
(DRACMA) Guidelines. Zhurnal Vsemirnoy allergii. 3 (4): 57-161 [in English].

8. Giosug, C., Alabiso, M., Russo, G., Alicata, M. L., and Torrisi, C. (2008). Jennet milk production during the lactation
in a sicilian farming system. Zhivotnoye, 2, 1491-1495 [in English].

9. Salimei, E., &Chiofalo, B. (2006). Asses: milk yield and composition. In N. Miraglia, & W. Martin-Rosset (Eds.),
Nutrition and feeding of the broodmare. EAAP Publi-cation no. 120, (pp. 117-131). Wageningen, The Netherlands: Wa-
geningen Academic Publishers [in English].

10. Salimei E., Fantuz F. (2012). Equid milk for human consumption. International Dairy Journal, 24, 130-142 [in English].

TexHosornueckue 0COOEHHOCTH MAIIMHHOTO JOCHUS OCTUL U KOOBLI

IOcok T.A.

PaccMOTpeHbI TEXHOJIOTHMH JOSHHsT Ha ociuHol mMojiouHoi depme «La Valledegli Asini» (FOr Utanun) u kymbICHOIT (e-
pme [lyOpoBckoro koHHOTro 3aBoza Ne 62. TexHOJIOrUM CONEp)KaHUS U JOSHUS OCIHUL] HOAO0OHBI TEXHOJIOTHSIM B KOHEBOJCTBE,
TaKoe ke OECIPUBSI3HOE TPYIIIOBOE COACPKAHUE; HAYAIIO JOCHHUS CO 2-T0 MeCALa JIAKTALMH, ITI0X0XkKee MOP(HOIIOTHIECKOE CTPO-
€HMe BBIMEHH, a OTCIOZIa M TPOLIecC TOeHUs B JBe (a3bl (IIMCTEpHAIbHAS U aJIbBEOJAPHAs) ¢ HHTEpBaJIOM B 2-3 yaca. OCIuLbl
TaKkKe, Kak U KOOBUIBI, MPUAEPIKHBAIOT MOJIOKO ISl KepeOsAT Ha MEPBOM JIOEHUU U OT/AIOT €r0 B MOCeayromue foeHus. biaro-
Iaps CIIOKOMHOMY XapakTepy, OCJIHIBI CKOpee MPHyJaloTCsl OTIaBaTh MOJIOKO B JIOWIBHOM 3aie Oe3 xkepedst. XKepebocts oc-
JHIBL AUTCst B cepenteM 360-375 mHell, mosTOMy, HET BO3MOXHOCTH HOJTYdaTh KaXKIbIH IO skepeOEHKa OT Hed.

KnroueBble c10Ba: TEXHOJIOTHS, OCIHUIIBI, KOOBUIBI, JOCHHE, BBIMSL.
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Technological features of machine milking of jennets and mares

Yyusiuk T.

Horse and donkey milk has been used successfully as an alter-native food for infants with food allergies, e.g., cows’
milk protein allergy (CMPA), a common food allergy in childhood with a prevalence of approximately 3% during the first 3
years of life.

Children with CMPA fed supplemented donkey milk showed significant increases in weight and other growth related pa-
rameters, but a case of growth impairment and nutritional deficiencies has been described in a five month old baby with
CMPA underfed unmodified donkey milk. Although results from clinical studies on the nutritional adequacy of equid milk
need to be confirmed, its use must be balanced in a varied diet, according to child growth and age.

Technologies of milking on donkeys dairy farm of "La Valledegli Asini" (the South of Italy) and a kumysny farm of
Dibrovsky horse-breeding center No. 62 are considered. Twenty lactating jennets Martian-Franca breed and twenty lactating
mares Novoaleksandrivskoy draft breed. Technologies of contents and milking of jennets are similar to technologies in horse
breeding, the same loose housing group contents; the beginning of milking since the 2nd month of a lactation, the
morphological structure of an udder is similar, and from here and process of milking in two phases (tsisternalny and alveolar)
at an interval of 2-3 hours. For the horse, the average length of gestation is 335-345 days while in donkeys it is 360-375 days
or more. The estrous cycle of jennets ranges from 23-30 days, whereas the mare has a slightly shorter cycle of 21-25 days.
Donkeys tend to be more fertile than horses, having an average conception rate of 78 % while mares average 65 %. Consider-
ing biological features of jennets we can't receive every year a foal from her in difference from mares.

Horse and donkey milk production differs greatly from that of conventional dairy species, especially in terms of milk
supply. The equid mammary gland has a low average capacity (max. 2.5 L in heavy-horse breeds) so that milking may be
carried out 2 or 3 h after separation from the foal. Kinetics of milk ejection shows 2 peaks: the first represents the emission of
the cisternal milk, while the second represents the emission of alveolar milk (75 - 85%) as natural response to oxytocin re-
lease during milking, which is often insufficient for complete milk removal from the udder of dairy equids.

For a maximum response of milk ejection in heavy-horse breeds the presence of the foal during milking is recommend-
ed. However, when foals are not physically present, the milking routine is more manageable in terms of both human and an-
imal safety, and for optimal milk extraction, according to previous experience with donkeys. In addition, other optimised
parameters of the mechanical equipment for horse milking also apply to donkey (42 - 45 kPa of vacuum level).

According to the lactation curve in heavy-horse breeds gradually declines from approximately 13 kg a day to 5 kg a day,
and the peak is reported to be within the 3rd month of lactation but more frequently it is considered to occur at the 2nd month
of lactation. It is also estimated that light horses, such as the Murgese breed (average 480 kg body weight), produce approxi-
mately 14.0 kg milk per day, while for heavy horses, such as the Tiro Pesante Rapido (average 880 kg body weight), the daily
yield is 22 kg milk at the peak of lactation. However, in light-horse breeds, such as Haflinger, dams in good body condition
and machine milked twice a day produced 0.9 + 0.25 L milk per milking during mid-late lactation.

The average milk yield per mechanical milking in non-pregnant Martina Franca donkeys (average body weight 280 kg)
shows an initial decline from d30 to the 4th month of lactation with an estimated persistency of 85 - 90% per month. Subse-
quently, milk production stabilizes at 600 - 800 ml until the 9th month of lactation. This trend is confirmed by data on Ragu-
sana population that show seasonal variation of milk yield, presumably due to foaling period.

Jennets also, as well as mares, hold milk for foals on the first milking and send him to the subsequent milkings. Ratio of
daily milk from the first milking to the second and third at mares 55,8 % and 55 %. Ratio of daily milk from the first milking
to the second and third at jennets 62 % and 56 %.The time of weaning for the level of the first milk yield had no influence.
The coefficient of variability is greater in mares than in donkeys.

Jennets, are accustomed to give milk in the milking hall without foals dueto their calm nature.

The technology of keeping jennets and obtaining milk from them on the "La Valledegli Asini" dairy farm is similar to
horse breeding technology, excluding the individual properties of animals, such as the gestation and the estrus.

Key words: technology, donkeys, mares, milking, udders.

Haoitiwna 17.11.2017 p.
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Komn’romepne éepcmanns: C.1. CugopeHko

CBiIONITBO MPO JIep’KaBHY PEECTPAIi0 APYKOBAHOTO 3ac00y MacoBoi iH(opmarrii
KB Ne 15166-3738P Bix 14.10.09 p. Ne 1-05/4
®opmar 60x84'/s. VM. 1p. apk. 16,5. 3am. 6729. Tupax 300.
[Migmucano o apyky 21.12.2017 p.
Bunasenp i BUTOTOBITIOBAY:

BinonepkiBCchkuil HAITIOHATLHUHN arpapHUil YHIBEpCUTET,

09117, bina Ilepksa, CobopHa mioma, 8/1, ten. 33-11-01,
e-mail: redakciaviddil @ukr.net

CBiIONITBO BHECCHHS CY0’ €KTa BUIABHUYOT CIIPABH J0 JICPKABHOTO PEECTPY
BUJABIIiB, BUATOTOBHUKIB 1 PO3MOBCIO)KYBaUiB BUIABHAYOT IPOTYKIIil

Ne 3984 IK Binm 17.02.2011 p.
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