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Peasizamis nep>kaBHOI arpapHOi HMONITHKH Iepexdadac CTBOPEHHS cydac-
HUX TEXHOJIOTiH BUPOOHUIITBA NMPOIYKIIl HA OCHOBI IPUHIUIIOBO HOBUX TEOpE-
TUYHO-TIPAKTHYHHX JIOCTIPKCHb Ta HAYKOBO-TEXHIUYHHX PIllIeHb, sIKi 3a0e31nedarsb
IUHAMIYHUH PO3BUTOK PI3HHUX Taiy3eld TBapMHHUNTBA. Husbka cobiBapTicTh
YTPUMaHHS, BUCOKA PEIPOXYKTHBHICTD, CTIHKICTh 1O 3aXBOPIOBaHb Pi3HOI eTio-
Jorii — caMe Ti KpUTepii IKOCTI, IKUM BiIIIOBiJa€ HyTPIIBHULTBO.

Hyrpii — pocnuHOinHi, GararoruniaHi HONIMUKIIIYHI TBApUHH, SIKI MOXYTb
PO3MHOXKYBATHCS IPOTSTOM YCHOTO POKY, NMOEMHYIOUH IIepiofn JIaKTalii Ta Ba-
ritHocTi. TakuM YMHOM 3a MiHIMAJIBHHX 3aTpaT KOPMOBOI 6a3u, rocromapcTsa
MaroTh 3MOTY OTPHMYBaTH BHCOKI MpUOyTKH. Po3BeieHHS HYTpill € EKOHOMIYHO
e(heKTUBHHUM Ta 1OTpedye OLIBIT IeTaTHHOTO BUBYEHHS I PO3HNOBCIOMKEHHS Jla-
HOI Tary3i o Bciit Teputopii Ykpainu.

3a po3BesieHHsI HyTpil B yMOBax 3akpUTUX npuMimens Ha 20-30 % 3HmKYy-
€THCSI BIITBOPHA 3[]aTHICTh MOJIOANX CaMOK. JIOCITi/PKeHHs! y HAalpsIMKY BiITBOp-
Hoi QyHKIIT caMOK HyTpii Maiike He TPOBOAATH, TOMY BUBYECHHS IIbOTO MUTAHHS
Ha CHOTOJIHI € aKTyaJIbHHM.

IIpoBenenwuii anani3 METOAIB AIaTHOCTUKH ONTHMAaJILHOTO Yacy OCIMCHIHHS
y HyTpiHi, BpaXOBYIOUH IX HEJJOJNIKU Ta 3pyYHICTh BUKOPUCTAHHS JJO3BOJIHUB BCTa-
HOBUTH, III0 METOJH, SIKi BUKOPHCTOBYBaH 10 2000-X poKiB: MapHUH, TapeMHUIA,
KOCSTYHUM, METOZ MiJCaKN CAMKHU J0 CaMI — MAlOTh PsiJ HEAOMIKIB, B pe3yib-
TaTi SIKUX FOCIOJapcTBa HEJOOTPUMYIOTE IIPHOYTOK BHACTIOK 3aruberti Mooz -
HSIKY, 31IICOBaHOI SKOCTI XyTpa depe3 OifKH MiXK TBapHHAMH.

Bukopucranus camusg-npoOHIKa Mae TO3UTUBHHI BIUIUB HE JIUIIE HA PO3-
BUTOK PENPOAYKTHBHOI CHCTEMH CaMOK, aJi¢ JI03BOJSIE CBOE€YACHO BHU3HAUYUTH
ONTHMAJIEHI CTPOKU OCIMEHIHHS caMOK HyTpiil. HaToMmicTb, HeONIKOM IIOTO
METOIly € BUTPATH Ha MPOBEICHHS CIiiII0TOMIi Ta 3a0e3IedeHHs Mmicisonepa-
niifHOTO IIEpioxy.

Konmomurockomist — He KOpOTHH, 3pydYHUI, HE TPaBMaTHYHHUH, BHCOKOTOU-
HUI METOJ BUSBIEHHS ONTHMAJIBHOTO Yacy OCIMCHIHHS CaMOK HYTpil.

Kuro4oBi ci1oBa: HyTpis, cTaTeBUH IUKII, CTaTeBAa 3pLTICTh, CAMI[-IPOOHH-
KH, OCIMEHIHHS, KOJITTOI[UTO CKOITIsI.

IloctanoBka npodaemu. Kpusosi sBuma y
CLTECHKOMY TOCIIOAPCTBI HAIIOT KpaiHW HEeTaTHB-
HO TO3HAYIIINCS Ha yCIX Tajxy3siX TBApUHHHIITBA,
[0 TIPU3BEJIO JI0 Pi3KOTO 3HIKCHHS ITOKA3HHKIB
ToCTIoAapchkoi MismbHOCTI. Peamizartisi mepxas-
HOI arpapHoOi MOJITHKH Iepeadayae CTBOPEHHS
Cy4JacHHUX TEXHOJIOT1M BUPOOHHIITBA MPOIYKITii HA

E—

OCHOBI IPUHITUTIOBO HOBUX T€OPETUYHO-TIPAKTHY-
HUX JOCNIDKEHh Ta HAYKOBO-TEXHIYHUX PIIICHB,
K1 3a0e31evars TMHAMIYHAN PO3BUTOK PI3HUX Ta-
nmy3el TBapMHHHIITBA. BuHMKae moTpeba momryKy
rajxy3i TBapUHHUIITBA, KA JaBajga 0 MpuOyTOK 3
MiHIMaJTbHUMU (DIHAHCOBUMH BHUTpPATaMH 00
KOpMOBOi 0a3m.
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Hwspka coO0iBapTicTh yYTpHUMaHHS, BHCOKa
PENPOAYKTUBHICT, CTIHKICTh 1O 3aXBOPIOBAHb
pi3HOI eTiojorii — came Ti HeoOXimHI KpUTepii 10
raxy3i TBApUHHHUIITBA, KA CTBOPIIIA O YMOBU IS
BHUXOZy HAIIoi Jep>KaBU HA HOBHM CKOHOMITHHIA
piBeHb. YCIM IIUM BHMOTaM BIIIOBiZa€ HYTPIiB-
HUITBO.

PosBenenns HyTpiif B MpUCATUOHMX TOCIO-
JIapcTBax Mae 0COONHMBE 3HAYCHHS, OCKUIBKH 32
MiHIMQJIBHAX BUTPAT BiJ HUX OTPUMYIOTH IIiIHHE
XyTpO, III0 HE MOCTYMAETHCS 32 AKICTIO XyTPY HOP-
KM Ta CMadHe, JIETHIHE M sico (Bif omHiel HyTpii
OTPUMYIOTH 2—3 KT JIETHYHOTO M’sica).

MeTa po60TH — 3a aHATI30M JHTEpaTypHUX
JDKEpeIl TIPOBECTH TOPIBHSUIBHY XapaKTePUCTHKY
METO/IiB BU3HAYEHHS ONTUMAJIFHOTO Yacy BBE/ICH-
HS CIIEPMH HYTPisM.

Pesyabratun nocaimkenHsi. Hytpii maiors
BHICOKI PEIPONYKTHBHI SKOCTi: 3a OIHE—IBa IIe-
HIHHS Ha PiK caMka MPUHOCUTH 6—10 meHsT, sSKi
B TOMY X POIll MOXYTh OpaTH y4acTb y pPO3MHO-
skeHHi. HyTpii — pocnuHOIIHI, 6araTorntigHi mosmi-
IUKIIIYHI TBAPUHH, SIKI MOXYTh PO3MHOKYBATHCS
MPOTSITOM YCHOTO POKY, TOETHYIOUH TTEPIOAH JTaK-
Tamii Ta BaritHOCTi. CTareBa 3piTicTh HAWYACTIIIIE
HacTae y YOTHPHUMICSIHOMY Billi, aji¢ JTOMyCKaTH
IO PETPOMYKITii TBAPHH Kpalie y 5—6 MicsIIiB, mic-
JIsS MOCATHEHHS TBApUHOIO Barw y 4—4,5 xr. Crare-
BHIA ITUKJT HYTpii TpuBae B cepeaabomy 25—30 mi0,
y JesIKNX CaMOK BiH MOXKE MTOBTOPIOBATHCH YEPeE3
koxHI 14—15 1i6. Takox 0COOMMBICTIO ITUX TBa-
PHH € Te, IO OBYJIAIIS y HUX MPOBOKOBaHA (sTif1ie-
KJIITHHA TIOTaIULIIOTh 0 SUIETPOBOMIB TUTHKH
TTiCTIS CTIApOBYBaHH: ) 1 MOYKe HacTaBaty Ha 1-3 1o-
Oy micis poxis. Pict i po3BuToK (omikymiB y ca-
MOK HYTpiil TpHBa€ MPOTATOM BCHOTO POKY, ajie
HaWOUTBII IHTEHCUBHO 3a Tiuku. [lix gac BariTHO-
CTi (ONKyIsIpHA MiISUIbHICTh 3HIDKYETHCS, TOMY
MIC/Is POMIB Yy AEAKHX CaMHUIb (OJIKYIM B S€Y-
HUKax BiacyTHi. BaritHicTh TpuBae 127—137 nib.
[TnanenTa remMoxopiansHOTO THITY [6, 15, 16, 18].

HyTpiiBHAIITBO HAICKUTH 110 MaJIOPO3BH-
HYTHX Taly3eH CITBCHKOTO TOCIIOAApCTBA HAIIOi
KpaiHHh, TOMY € psI HeBUpimeHux mpobiaem. Ha
ChOTOMHI B YKpaiHi HEMa€ IDIEMIHHHX TOCIO-
JApCTB, HE BEIETHCS HAYKOBO-IOCIiTHA PoOOTa.
[IpakTyHO HE MPOBOAATH AOCHTIKEHD y HAIPSM-
Ky BUBYCHHS PEIIPOAYKTHBHOI CHCTEMH HYTPii Ta
TIATHOCTHKY 1 JIIKYBaHHS aKyIIepChKO-T1HEKOJIO-
TI9HOT MaToNOTii.

3a po3BelcHHS HYTpiii B yMOBaX 3aKpHTHX
npuminieHs Ha 20-30 % 3HIWKyeTbCs BiATBOpHA
3[IATHICTh MOJIOJMIX CaMOK. Benwke 3Ha4eHHA y
KOMIUIEKC 3aXOiB 3 MPO(MIIaKTHKH HEIUIiTHO-
CTi, MAJIOTUTIIISA, OKPIM TTOBHOITIHHOI TOMIBII Ta
ONTUMANBHUX YMOB YTPUMAaHHSA, Ma€ aKTHBAIIiS
(yHKITIH CTaTeBUX OpPraHiB y CAMHIIb TTPUPOITHU-

MH YMHHHKaMH (KOHTaKT i3 camiieMm). BomHodac
paHHS BariTHICTh TPHU3BOAWTH 1O HAPOMKCHHS
HEIIOBHOI[IHHOT'O TPUILIONY, 3yIUHKHU (i310/10r14-
HOTO PO3BUTKY CAMKH, SIK HACHIJIOK OTPUMAaHHS B
MOJIAJIBITIOMY XyTpa HU3BKO1 SIKOCTI BifT Ii€1 caMKH
Ta MaJIOBTOJIOBAHOI TYIIKH.

Takum 9YMHOM, BCTAHOBIIEHHS ONTHMAaJIHLHOTO
gacy OCIMEHIHHS CaMOK HYTpiil € akTyaJIbHUM TTH-
TaHHSIM PO3BUTKY aKyIIepPCTBa y Tajy3i HyTpiiB-
HUIITBA.

JI71s1 1iarHOCTUKH ONTUMAIBFHOTO Yacy OciMe-
HIHHS BHKOPHCTOBYIOTh, HacamIepen, METOIU
OTIISITY Ta CIIOCTEpEXeHHS. SIK 1 B iHIMX TBapHH
[3], 30BHIMIHI CTaTeBi OpraHy caMKH HaOPSKAIOTh,
cam30Ba 00OJIOHKA ITIXBH CTa€ OLIBIIT TEMHO-PO-
’KEBOTO KOJIbOPY, aJie Il 3MiHM MEHIIT TIOMITHi, Hi)K
y IHIIMX BUAIB TBapWH. ToMy 3a3BHYail IS ITUX
TBapWH, TICJSA HACTAHHS CTaTEBOI 3PUTOCTi, BUKO-
PHUCTOBYIOTH TaKi METOMIM: METOT TiACAJKH CaMKH
IO caMIls (pydYHUH), TApEMHWH, TTApHUHN, BUTHBHHMA
abo 3ariHHAH, KOCSTIHMH [23].

Merox mifcagku camMKu 10 CaMmils 3acTOCO-
BYIOTb JIJIsI TOPOAiNs. Mloro cyTh mosirae y Tomy,
0 CaMKy, MMOYMHAIOYH BiJ[ TIEPIIOTO JHS ITiCIIS
POIIB 1 Jaji MPOTATOM TPHOX Ji0 MOCIIUTE TTiICaI-
JKYIOTB JIO CaMIlf 1 CIIOCTEpIraroTh 3a i1 MOBeIiH-
KOI0. SIKIII0 caMKa 3HaXOOUTLCI B CTATEBIM OXOTI,
BOHA TIOYMHAE PYXaTHCS HABKOIIO CaMIIsl, OOHIOXYE
fioro, mpu mifcami He YUHUTH omip. SIkio x ¢e-
HOMCEH OXOTH OyB BHU3HAYCHHMH XHOHO — TBApHHHU
0’roThcsl. KpaTHICTH CIapOBYBaHb MOXKE JTOCATH
Bix 3 110 5, 1 MPOXOAATEH 3 HEBSITUKMMH IHTEpBaIa-
M. TpUBaIICTh CTaTEBOTO aKTy CTaHOBUTH 20—40
CEeKYHI, MOJKe OyTH JI0 ABOX XBWJIMH. Y TPOMIXK-
Kax MK CIapOBYBaHHSIMH caMellb i caMKa YH-
CTATH XyTPO Ta BMUBAIOTHCA [6, 16, 17]. OBymsitis
y HyTpi#l TpuBae 36 TOIWH, TOMY IOIIJIHHO 3aJIH-
IITUTH TIapy pa3oM Ha 1Bi 106m, abo cripolOyBaTh
MiJca/KyBaTH CaMKy TOBTOPHO Ha HACTYITHUI
nens [1, 4].

SIkmo HyTpist He mepedyBae B OXOTi, TO 3a
mijicaJIKM BOHA BifgOirae Bij caMilsd, 3a0MBa€Th-
Ccd y KYTOK KJIITKH, BiOWMBarO4MChH BiJ HHOTO
nepeaHimMu nanamu. Lle dacto mpu3BOIUTH 10
TpaBMYyBaHHSI TBapwH, IICYBaHHsS 30BHINIHHOTO
BUITISITY XyTpa Ta 3HWKCHHS HoTo sSKOCTi. Taky
CaMKy IMJICaIKYIOTh IO CaMIlsd KOXKHI HACTYII-
Hi 6—8 mi6. Ilicis mpupomHOro OCiMEHIHHS Ha
48—50 moOy MpoOBOIATH MIarHOCTHUKY BariTHO-
CT1 METOIOM TpaHCaOIOMIHATBHOI IMabITaIii.
V 1el mepiog y porax MaTKd HPOMAITyIOThCS
(peTommarieHTapHi YTBOPEHHSI pO3MipaMH 3 BO-
JIOCHKHH TOPIX.

Tak 3BaHe TapeMHe YTPHUMaHHS MOIATAE Y
TOMY, IO JIO CaMIIS MiACa/pKYyIOTh I’ SITh CaMOK,
SK1 TIepeOyBaroOTh MOPYyY i3 HUM TOCTIHHO. Y Ta-
KOMY BHITaJKy CAMKH MOXXYTh 3aIlIiIHIOBATHUCH,
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HApOIXYBaTH Ta BHUTOAOBYBAaTH CIIJIFHE MOTOM-
CTBO. AJie CIiJ 3BaXKaTd, 10 B OKPEMHUX BHITaI-
Kax caMelb MOXKE IPOSBIISATH arpecito BiTHOCHO
BariTHUX CaMOK 1 ITOTOMCTBa. Takok, 1HKOJIH Ye-
pe3 CKyIueHe YTPUMAaHHS TBapHH 30UTBITYETHCS
Magik MOJIOMHSKY, SIKHI 3aTONTYIOTh. ToMmy Ta-
KW METOJ YTPUMaHHS TBapWH JAJIs 3a0e3MmeueHHs
OCIMCHIHHSI CaMOK HE 3aBKIHU JTOIUIBHUH 1 uepes
JIOIATKOBI €KOHOMIYHI 30MTKH.

3a TOmIOHUM TIPUHITUIIOM 3aCTOCOBYIOTH 1
MapHU MeTojl. Pi3HHIS moJsirae y Tomy, 1o 10
OJTHOTO CaMIsl MiACaIKYIOTh JIUIIE OJHY CAMKY.
Takuil METOJT 3aCTOCOBYIOTh, IEPEBAKHO, JJISI BU-
COKOITOPOIHMX, IUIEMIHHUX TBapwuH. Hemomikom
IIBOTO METONy € HEIOCTAaTHE HABAHTAXXCHHS Ha
camrs [4, 23].

3arigge a0o BiTbHE MapyBaHHS NPAKTHKY-
IOTh y BEJIMKUX TOCHOAAPCTBAX, A€ YTPUMYIOThH
100—200 camoK, 10 AKUX TEPIOAUIHO TiICAIKY-
10Th 10—20 cammiB. ['0JJOBHUM HEMONIKOM IHOTO
METOAy € HEMOXKIUBICTh BCTAHOBJICHHS IOXO-
JOKEHHSI HaIangkiB. Takok BigMidaeThcsi 3011b-
IIIEHHS YaCTOTH a0OpPTiB, 3aru0eIIh MOJIOTHAKY Ta
TpaBMaTH3M CaMIIiB.

Kocsuny 3mydKy MpoBOISTH Y KOCSAKAX, AKi
(bopMyt0Th 3a3maneriap, 3 MOJIOAUX CAMOK BiKOM
2— 3 micsi. CaMKku TIOBHHHI MaTH OJTHAKOBI Bary
1 posmipu. Ilicis TOCSTHEHHS CTaTeBOi 3piIOCTI,
JI0 HUX IMICADKYIOTh CaMIld, IO HE Mae€ 3 IT€I0
TPYIIOI0 CaMOK CITaJIKOBHX 3B’SI3KIB Ta CTApPIINANA
3a HUX Ha 2—3 Micami 1 OimpImmii 3a Baroro. Ca-
MeTlb TiepedyBae B KOCSKY 2—3 micsii. KibkicTh
CaMHUIlb Ha OJHOTO CaMId 3a IbOTO METOAY He
Ma€ TIEPEBUIIYBATH 11’ ITHAIIATH. Y TIEPIITy 100y
micis (popMyBaHHS KOCsSKa HEOOXITHO CIIKY-
BaTH 3a IIOBEIIHKOIO TBAPWH Ta BiJICAIKYyBaTH
arpecuBHUX [ 1, 23, 24].

Ha cporomHi, kKpiM 3araJIbHONPHAHATHX Y
TOCITO/IapCTBAaX METOIIB PO3BEACHHS HYTPii, 3’5~
BHJTVCH JIBa CyYaCHHUX METOW BU3HAYEHHS OTTH-
MaJIBHOTO 4Yacy OCIMEHIHHS, a caMme: BUKOPH-
CTaHHS CaMIIS-TPOOHNKA Ta KOJITOIMTOCKOTTI.

CyTs MeTony BHW3HAYCHHS ONTHMAJIBHOTO
Jacy OCIMEHIHHS 3a JIOITOMOTOIO CaMITsI-TIPOOHU-
Ka TOJIATAE Y TOMY, III0 CaMITIO TTPOBOISTH PE3eK-
IIIF0 XBOCTa TpHIaTKa CiM’sTHUKA — EITiJIiIi0TO-
Mif0, y pe3y/lbTari 4oro BiH MOCTIHHO, ITepedyBa-
FOYH 13 CaMKaMHM, TIPOBOAUTE (Pi310JI0TIUHY CTH-
MYJIAIIIO iX BiITBOPHOI 3/TaTHOCTI, IPHUIIBUIIITYE
crateBe Ta (i3ioyIOriuHe IO3PIBaHHS, CIPHUSIE
PO3BUTKY PENPOAYKTUBHUX OpraHiB, 301IBIIYyE
MOKA3HUKH 3aIUI1JHIOBAHOCTI1, OaraTomiiais, Mo-
JIOYHOCTI, aJie He ocimMeHse camok. Kpim Toro, 3a
HasIBHOCTI CaMIISI-IIPOOHUKA TIOPYY i3 CaMKaMH,
MO)KHa [JIarHOCTYBarW ONTHMAJIbHWHA dYac s
OCIMEHIHHSI, CIIOCTEPIratod 3a 3MiHOIO ITOBETiH-
KM TBapuH Ta IIiJICAJPKyBaTH CaMIII-TUITHUKA,

SIKITIO caMKa JI03BOJISIE CAIKy CaMIFO-TIPOOHUKY
[8, 11,19, 21, 22, 24, 26].

CyTb KOJIIOITUTOCKOTIIi TIOJIATAE Y TOMY, IO
CTaTeBUM LIUKJI — CKJIQJIHUN HEUpOTyMOpaIbHUI
pedIIEKTOPHUN TIPOIIEC, SIKUH CYTIPOBOIKYETHCS
KOMITIIEKCOM (hi310JIOTIIHUX Ta MOP(OTOTIIHIX
3MiH y CTaTe€BHX OpraHax Ta YChOMY OpTaHi3Mi
CaMKH BiJ omHiel cTafii 30y/HKeHHS J0 1HIIO1, a
TOMY, 3JIC)KHO BiJl CTaJii CTaTEBOTO ITUKITY, CIIi-
TeMaJIbHI KIITHHA TIXBH 3a3HAIOTh CYTTEBUX
MOpP(hOIOTIYHAX 3MiH 1 MalOTh XapaKTepHi Bii-
MIHHOCTI.

Ha mowarky crazii mpoecTpycy y CHpOBaTIli
KpOBI CaMOK TIIJIBHINYETHCS KOHIICHTpAIliS €c-
TPOTEHIB, BHACIIJOK YOTO BUHHMKAIOTH 3MIHH Yy
CIIM30BiM OOOJOHIN IIXBH — i1 KIITHUHU IIBUIKO
PO3MHOXYIOTHCSI Ta 301IBITY€THCS KiJTBKICTD IT1a-
piB. Lle € 3aXUCHIM MeXaHi3MOM, IO TMEPEIITKO-
’Ka€ TpPaBMYBaHHIO CTaTeBUX IUISXiB CAMKH ITiJT
gac xoitycy. [Iporec yTBOpeHHs OararomapoBoi
SIITEeIAIbHO BUCTIIIKY TIXBU CYTIPOBOIKY€EThH-
CsI TIOCTYIIOBOIO €KC(oJTiaIiero — BiITyIICHHM
KIITUH TTOBEPXHEBOTO EITETiabHOTO IIIapy,
OCKUTHKHM BOHH BiJIQISIOTHCS BiJl KPOBOHOCHHX
CYIMH 1 HE OTPUMYIOTh HECOOX1IHOTO JKUBJICHHS.
MepTBi KIITHHHA 3HIWKYIOTh YyTIHBICTH CIIH30-
BOi OOOJIOHKHM TIXBH Ta 3aXWINAIOTh IIapH, IO
JIKATh MiJ HAMH Bil MEXaHIYHUX YIIKOIKCHB.
3MepTBUT KIIITHHN KyMYJTIOIOTh KEPATHH, IO PO-
OUTH 1X OUIBII NIIIBHUMH 1 ABJISIE COOOK0 MeXa-
Hi3M JOJAaTKOBOTO 3aXHMCTy BiJ MEXaHIYHHUX YIII-
KOKeHb [12, 20].

Ilro 0coOMuBiCTH BHUKOPHUCTOBYIOTH IS i-
arHOCTHKH ONTHUMABHOTO Yacy OCIMEHIHHSA Y
0aratb0X BHIIB TBapuH. Y BariHaJbHOMY Ma3-
Ky MO)KHA BHUSBHUTH PI3HI THIH KIIITHH, 3aJIEKHO
Bix cTamii ctatreBoro mukiy. [1ix yac BigMupaHHS
emiTernianbHa KIIITHHA CIIM30BOi OOONOHKHU MiXBH
HalyBae OUTBITUX PO3MIpPIB Ta CTa€ HEMPABMIBHOI
dopmu. Sapa KIITHH TaKoXK 3a3HaOTh MOP(OJIO-
TIYHUX 3MiH: BOHU IOCTYTIOBO 3MEHINYIOTHCS Y
po3Mipax Ta 3MOPIIYIOTBCA IEpe] OCTATOYHHUM
po3nanoM. TakuM YHHOM CIOYATKy MOXHA T100a-
YUTH «TIHB» fAIIpa, a MOTIM KIIITHHA TIePETBOPIO-
€ThCs Ha 0e3’simepHy. B mepion HaOMMmKeHHS OBY-
TSI BariHaJILHUN Ma30K HaOyBae XapaKTEpHOTO
Burysiay: 80 % KIIITHHHOTO CKJIaay 3aiMaroTh IO~
BEpXHEBI Ta 0e3’sIepHi KIITHHU, TOOTO KIIITHHH,
SIKI YTBOPWJIMCH BHACHIIOK 3MEPTBIHHS TOBEpX-
HEBOTO emiTemanpHoro mapy [2, 5, 7, 9, 13, 25].

BucHoBku. 1. Pyunuii, rapeMHuii Ta Kocsy-
HUI METONU € MaJloiH()OPMATHBHUMH Ta, YacoM,
30MTKOBUMHU Yy JIarHOCTHIII ONTHMAJBHOTO Yacy
JUTSI IITYYHOTO OCIMEHIHHS HYTpi.

2. Meron BU3HA4YEHHS 3a IOMOMOTOIO CaM-
IA-TIPOOHUKA € ORI CYYacCHWM Y JiarHOCTHIII
OTNITHMAJIGHOTO Yacy OCIMEHIHHS y HYTpid, Mae



nvvm.btsau.edu.ua

HayxoBwuii BicHuk BeteprHapHOi Meauimay, 2019, Ne 2

CTIPUSITIMBUAN BIUIMB HA PO3BUTOK PEHPOIYKTHB-
HOI CHCTEMHU CaMOK, ajie MoTpeOdye eKOHOMIYHUX
3aTpaT Ha MPOBEICHHS SITi i I0TOMIi.

3. [luToNOriYHMIA aHalli3 BariHaJIbHOTO Ma3Ka
(KOJTOIUTOCKOITISI) € TIPOCTUM y BUKOHAHHI, HE
TpaBMaTUYHHUM, BiJHOCHO JCIIEBUM 1 TOCUTH iH-
(OpMaTHBHUM METOJOM BH3HAUCHHS ONTHMAllb-
HOTO 4Yacy JUIsl OCIMEHIHHS caMmoK HyTpiid. Llei
METOJT Ma€ aKTyaJIbHICTh, OCKIIBKH ITiJICAI[KCHHS
CaMKH JI0 caMIlsl caMe Yy TIepioj] OBYJIALIT 3amo0i-
ra€e TpaBMyBaHHIO Ta 3a0e3reuye ii 0CIMEHIHHSI.
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MeToas! onpeeaeHusi ONTHMAJIBLHOIO BpeMeHH oce-
MEHEHHs y HYTpHUi

Kauem6a H.B., Cxasipos I1.H.

Peanuzanus rocynapcTBEHHOM arpapHOd IMOJUTHKHU
MpelyCMaTpUBaeT CO3JaHUE COBPEMEHHBIX TEXHOJIOTHI
MPOU3BOACTBA MPOAYKIMHM Ha OCHOBAaHMH NPHUHIUIHAIBHO
HOBBIX TEOPETUUECKHU-TIPAKTHICCKNX HCCIIEIOBAaHNH U Hay4d-
HO-TEXHWYECKUX PEIICHUH, KOTOpEIe oOecredar AuHaMHIe-
CKO€ pa3BUTHE Pa3HBIX OTPACIIEH )KHBOTHOBOACTBA.

Huskas cebecToMMOCTb ConepsKaHus, BEICOKas PETPOIYK-
THUBHOCTb, CTOMKOCTH K 3a00J€BaHUAM Pa3HOM 3THOJIOTHH —
UMEHHO Te KPUTEPUH, KOTOPHIM COOTBETCTBYET HYTPUEBOJCTBO.

Hyrtpum — pacturensHOSIHBIE, MHOTOIUIOJHBIC MOJIH-
IUKJIMYHBIE JKUBOTHBIC, KOTOPBIE Pa3MHOXKAsCh OOBEAMHS-
10T TIIEPHOABI JIAKTAallMU U OepeMeHHOCTH. TakuMm o0pa3oM,
MPY MHUHUMAJNBHBIX PacXofiaXx Ha KOpPMa, XO3iHCTBO HMEeT
BO3MOXKHOCTh TIONy4aTh BBICOKYIO NpHOBUIb. Pa3BeneHue
HYTpUH SBISETCSI SKOHOMUYECKU 3((GEKTUBHBIM U TpedyeT
OoJiee IETAIBHOTO M3Yy4YEHHs, Pa3BUTHS JaHHOH OTpaciH BO
BCEX PErHOHaX YKPauHBL

IIpu pazBeneHnn HyTpHUil B yCIOBUSIX 3aKPHITHIX IIOME-
meHuit Ha 20-30 % cHUKAeTCsl BOCIIPOM3BOJUTENbHAS CIIO-
COOHOCTh MONOABIX caMoK. MccnenoBaHust B HamnpaBlIeHUH
BOCIIPOU3BOAUTENBHON (YHKIMU CaMOK HYTpuil mpakTHde-
CKH HE BeJyTcs, IOITOMY H3ydEeHHUE 3TOT0 BOIPOCa SIBIISETCS
AKTyaJIbHBIM.

IIpoBenen ananu3 METOOB AMATHOCTUKH ONTHMAIIBHO-
TO BPEMEHU OCEMEHEHHs y HyTPUi, yUuThIBas UX HEIOCTaT-
KU ¥ yIOOCTBO B UCIIOJIb30BaHUHU. YCTAaHOBJIEHO, UTO PaHHEE
ucnons3zyemble MeTozsl (1o 2000 rogoB) UMEIOT MHOTO He-
JIOCTAaTKOB, B PE3yNbTaTe KOTOPHIX XO3SHCTBA HEJOMOIYYaloT
npuOBLTE U3-3a Majexa, a TakKe HUCIIOPYEHHOTO KavyecTBa
MeXa U IIKYPOK BO BPeMs ApaK MEX/IY 3BepbKaMu.

Hcnonb3oBaHue caMIa-pOOHUKA OKa3bIBAET HE TONb-
KO OIIaroTBOpHOE BIHMSHHE HAa Pa3BUTUE PENPOAYKTHBHOMN
CHCTEMBI CAMOK HyTPHIA, HO TaKXe MO3BOJIAET CBOEBPEMEHHO
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OIPE/IENIUTh ONTUMAJbHBIE CPOKM OCEMEHEHHs CaMOK Hy-
Tpuil. HenocrarkoM JaHHOTrO MeToza SIBJIIIOTCS 3aTpaThl HA
npenaparsl A1 IPOBEACHUS SUAUIMOTOMUM U IIOCIEOIepa-
LIUOHHOIO [IEPUOAA.

Kommornmrockonus sBisieTcst He JOPOTUM, YIOOHBIM, HE
TPaBMaTUYHBIM, M BBICOKOTOUHBIM METOAOM OIpPEAEICHUS
ONTHMAJIBHOTO CPOKA OCEMEHEHHUS Y CAMOK HYTpPUI.

KiroueBble ciioBa: HyTpus, TOJOBOH LHUKI, MOJIOBAsS
3pEeNoCTh, CAMIBI-TPOOHUKH, 0CEMEHEHHE, KOJITTOIUTO CKOIIHSL.

Methods for determining optimal insemination time
in nutrients

Katsemba N., Sklyarov P.

The implementation of the state agrarian policy provides
for the creation of modern production technologies based on
fundamentally new theoretical and practical research and sci-
entific and technical solutions that will ensure the dynamic
development of various livestock industries.

Low cost of maintenance, high reproduction, resistance
to diseases of various etiologies — these are exactly the crite-
ria that nutraceuticals meet.

Nutria are herbivorous, multiple polycyclic animals that
multiply combine periods of lactation and pregnancy. Thus,
with minimal costs for feed, the farm has the opportunity to
make high profits. Breeding nutria is cost-effective and re-
quires a more detailed study, the development of this industry
in all regions of Ukraine.

When breeding nutria in closed conditions, the repro-
ductive ability of young females decreases by 20-30%. Re-
search in the direction of the reproductive function of female
nutria is practically not conducted, therefore, the study of this
issue is relevant.

In this article, we analyzed the methods for diagnosing
the optimal insemination time for nutria, taking into account
their shortcomings and ease of use, and found that the earli-
er methods used (before 2000) have many shortcomings, as
a result of which farms receive less profit due to death, as
well as spoiled quality of fur and skins during fights between
animals.

The use of a male probe provides not only a beneficial
effect on the development of the reproductive system of fe-
male nutria, but also allows timely determination of the opti-
mal time for insemination of female nutria. The disadvantage
of this method is the cost of drugs for epididiotomy and the
postoperative period.

Colpocytoscopy is an inexpensive, convenient, non-trau-
matic, and highly accurate method for determining the opti-
mal insemination period in female nutria.

Key words: nutria, reproductive cycle, puberty, male
probes, insemination, colpocytoscopy.
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YiabTpa3ByKOBUII KOHTPOJIb 32 Nepedirom micjasipoaoBoro nepiogy
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HaBeneHo pesynbraTi ynbTpa3ByKOBOTO JOCIHIKEHHS MAaTKH CyK B ITiCJISI-
ponoBuii nepion. Beranosneno, mo 3a iforo ¢isionoriunoro nepebiry Ha 3-ro
o0y, muifKa Ta TLIO MAaTKM PO3MIlIeHI B Ta30Bilf MOPOXKHUHI JOPCAJIBHO Bil-
HOCHO CEYOBOTO MiXypa, a POTH MaTK{ — B UepeBHill IIOPOKHHUHI KpaHiaJIbHO, B
JIUISHI TIETENTh TOBCTOTO KUIIEUHUKY. Ha exorpami BimMidaeThes, IO pory Mar-
K1 po3mupedi, giamerpoM 15—18 mm. CTiHKM pOTiB NMOTOBIIEHI, AUISHKAMH Bif
4 1o 6 MMm. I TKaHMHHM cepe/IHBOT EXOTeHHOCTI, HEOAHOPINHOT KOHCHCTe LT, Y
Bi3yaJli30BaHiil MOPOXKHUHI MAaTKH CIIOCTEPIraeThes TIOEXOreHHUH OIHOPITHUH
BMICT. Y CyK i3 3aTpHMaHHSIM HOCIiAy B Ieil Iepiox Bi3yamizyBaJl pOTH MaTt-
ku piamerpoM 1,91-1,96 cM, 3 TOTOBIICHOK CTIHKOK, SIKa MaJia TilIOCXOTeHHI
ninsHkd. OKpiM nporo pensed eHmoMeTpis OyB CKIIagdacTHM, HEPIBHUM, B OK-
PEeMHX MICISIX CHOCTEpirajaM HOro AeCKBaMOBaHI (parMeHTH. JliarHOCTHYHOIO
03HAKOIO 3aTPUMaHHS IIOCIiLy Oy/io BUSBICHHS y IMOPOXKHUHI MAaTKU TKAaHWHHUX
CTPYKTYp HaBKOJIOILTITHIX 0OOJOHOK 3 MiABHINEHOIO eXoreHHicTio. Ha 7-y moby
IicIIst POAiB, HA TJIi 3aTPUMAHHS MOCTIY, OyJIM BUSBIEHI YIBTPa3BYKOBI O3HAKH
Ppo3BUTKY MeTpHTY. [Ipn iboMy cTiHka MaTku focsrana 3,3—3,9 cM, Masia HeoHO-
PiIHY CTPYKTYpy TKaHHH Ta IiBHIIEHY eXoreHHicTs. Ha BHyTpimHEOMY penbedi
MarTKH Bi3yalli3yBaJH AUITHKY 1€CKBAMOBAHOTO €HJOMETPIis, a B IIOPOXKHUHI MaT-
K{ — TilepexoreHHUH BMicT. JIoBeJIeHO, 10 YIIBTPa3BYKOBE CKaHYBaHHS MaTKU y
CYK € e(peKTHBHIM METOJOM KOHTPOJIO 33 NepediroM miciIsipogoBol iHBOMIIONIT Ta
3a0e3mnedye paHHIO AIarHOCTUKY aKylIepchKoi martosorii. OCHOBHUM JiarHOCTHY-
HHUM YJIBTPa3ByKOBIM ITOKA3HUKOM 3a 3aTPUMaHHS MOCIITY y CyK € Bizyaulizaris
CTPYKTYP HABKOJIOIUTITHUX OOOJIOHOK B IIOPOKHUHI MaTKH, TiEPEXOTCHHUX LIS
HOK Ta ITOTOBIIEHHS i cTiHOK. Ha po3BUTOK MiCIIsIPOXOBOTO METPHUTY BKA3yIOTh
3HaYHE MOTOBIIEHHS MAaTKH Ta i CIIM30BOI OOOJIOHKH, JUISHKA JI6CKBAMOBAHOTO
€HJIOMETPIisl Ta HasIBHICTH B MOPOXXHUHI MAaTKU TiIIEPEXOTCHHOTO BMICTY.

KorouoBi cioBa: cyka, micasipoioBuid Iepiof, iHBOMIONIS MaTKH, 3aTPUMaH-
HS IOCITITY, METPUT, YIBTPa3BYKOBHII METOZ.

[ocTranoBka mpodaemu. [lepedir micispo-
JIOBUX 1HBOJIOI[IMHMX MPOICCIB BHU3HAYAE TIOB-
HOLIHHICTH BiAHOBIIEHHA cTareBoi (QyHKmii ca-
MOK Y HACTYyITHOMY pPENpPOAYKTHBHOMY IIHKJIi.
Di3i010TiYHI 3aKOHOMIPHOCTI MyepIEepito JOCUTh
IMOOKO BUBYEHI Y CaMOK MPOAYKTHBHUX TBAapUH
[1-4]. HaromicTh y pempomyKToJorii CyK 3aju-
MIA€THCS PAM BIIKPUTUX MUTaHb IOJAO0 0cOOIH-
BOCTEH MICISAPOIOBOrO MEpioAy, WO YTPYIHIOE
CTBOPEHHS YiTKOI CHCTEMH KOHTpOIIO 3a HOro
nepediroM i paHHBOI AIATHOCTHKH aKyLIEPCHKOI
narojorii. BogHowyac 3axBoproBaHHS pEmpoOAyK-

12

TUBHHUX OpPraHiB y CO0aK 3yCTpidaroTbCsl TOCHTh
yacTo 1 craHoBisaTh 12,4-20,5 % Bim 3araibHOI
KUTBKOCTI He3apa3Hol marosorii [5, 6]. 3a iHmm-
MU MOBiTOMJICHHSIMH [7, 8], yacTka aKyImepChKoi i
THEKOJIOTIYHOI mmatosorii Moxke pocsrard 34,3 %,
npu 1poMy B 8,9 % Bumagkax camku nmoTpeOyroTh
omeparuBHOTO JiKyBaHHS [9]. Taki xBOpoOU sIK
3aTpUMaHHs TOCTi Ty, CyOiHBOMIOLIS MaTKH Ta Me-
TPHT, y OUIBIIOCTI BUNIAJIKIB, TepediraloTb Ha Tii
TOCTPOrO €HJOTOKCHKO3Y Ta PO3BHUTKY MOJIIMOp-
01IHMX MOPYIIEHb, aX JI0 JIETAIBHOTO PE3YNbTaTYy.
BoHu B mepcrneKkTuBi CTBOPIOIOTH MATOTCHETHYHI
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TIepEIyMOBH JJIs €KJIAMIICII, ITioMeTpH, abopTy 3a
HACTYIHOI BariTHOCTi, AUCQYHKII SEYHUKIB Ta
sHerigHocTi [10—13]. OkpiM nporo, CyKH 3 Tics-
POIOBUMU TIATOJIOTISIMHU CTAIOTh JKEPEIOM 1HTCH-
CHUBHOTO BHIIJICHHS IMaTOTEHHOI MiKpO(IOpH, 110
B YMOBAaX TiCHOTO KOHTaKTy 3 BIIACHUKaMH, Hece
3arpo3y ix 370poB’Io.

Tomy, po3pobka cHCTEMHOTO MOHITOPUHTY TIe-
pebiry micispoaoBoi iHBOMIOIIT Y CYK 3aJIUIIA€Th-
Csl HaraJIbHUM TUTaHHIM SIK JUIsS HayKOBIIIB, TaK 1
MIPAKTHKYIOUHX JIIKAPiB BETEPUHAPHOI METUITUHH.

AHaJi3 ocTaHHIX X0CTiIKeHb i myOJaiKaIriid.
[TicnspomoBa iHBOMIOIIS CTATEBUX OPTaHIB y CYK
BiOyBaeThCs BHPOHOBX 3—4 TwxHIB [14—15].
Haii6inpmr iHTeHCHBHO i1 MPOTIECH TIPOSBIISIOTHCS
y neprri 2—3 nobu. B el nepion 3HMKae HAOPsK
Ta MMOYEPBOHIHHSA BYJILBU, Ta30B1 3B SI3KU YIIIIIIh-
HIOIOTBCS, MIATATYIOTbCS BHU3 Ta OOKH Uepema,
CTaOLTI3y€eThCA KPOB’STHUH THCK. Marka CKOpoO-
qyeTbes, 11 CTIHKA MOTOBIIYETHCS A0 1—1,5 cwm,
AKTUBHO TPOXOIUTH JCCKBAMAIIisl CIMTEII0 CH-
TIOMETpisA. IHTeHCHUBHO BUIIISIOTHCS KPOB’ SHHUCTI
JIOXIi, SIKI CKJIaMaroThes 3 parMeHTiB IUIAIICHTH,
3QINIIKIB TUTITHUX O0OOJIOHOK, KPOBI, 3TYIIECHOTO
CITITENII0 Ta CEKPETY MaTKOBHX 3ai103 [16—17].

I3 3—4-i n1oOu j0Xii cTarTh OypuUMH i3 3ei1e-
HUM BIITIHKOM (BMIiCT OLTiBEepAMHY), iX KiJIbKICTh
3HaYHO 3MeHMTyeThes [18]. Uepes THKICHD MicIIs
POIiB TIPOXOAWTH pEreHepallis CHIOMETpPis, M0
KJIIHIYHO TIPOSIBIISIETHCS Y 3MiHI BHAUICHb. BoHM
CTalOTh MYTHUMH 3 JKOBTYBAaTHUM BIITIHKOM, Ts-
rydoi KOHCHCTeHINi, Oe3 3amaxy. I3 12-1 mobOwm
IyepIrepito JIoxii HaOyBarOTh CIIM30ITONI0HOT KOH-
CUCTEHITI1, IPO30POCTi, BUIIIAIOTHCS B HE3HAUHIN
KUTBKOCTI, a 3 14—15-1 100K — TTOBHICTIO TIPHUIIH-
HAIOTHCS BUAUIATHCA. [0 3aBepIICHHIO JIOXiah-
HOTO Tepioy MIMHKA MaTKH 3aKPUBAETHCSL.

Jlo JeTBepTOrO TWOKHS IUTAIICHTAPHI TUTSTHKA
3MCHIIYIOTHCS 1 MAIOTh BUIJISAI BY3JIOBHX CipyBa-
TO-KOPUYHEBHX JUISTHOK 3 TPO30POI0 CIIU30BOIO
obononkoro. Ha 7-# THXIeHb BOHH CTalOTh CBIT-
JI0-KOPUYHEBOTO KOJIBOPY, a JI0 JIEB ATOTO — BY3b-
KHMH, CBITJIMMH CMyramu. Marka CKOpOYY€EThCS
JI0 TTOYAaTKOBUX PO3MIPIB 1 Uepe3 TPH MiCHIl Bif-
HOBIIIOE MOP(POQDYHKIIOHATIBHY ITOBHOLIHHICTh
110 HacTymHOI BariTHOCTI [15—18].

B pempoaykronorii cobak IS IiarHOCTHKH
XBOpoO 1 muc(yHKINNH CTareBHX OpPraHiB 3acTo-
COBYIOTh JOCTIIKCHHS BariHAIBHHUX BHIUICHB,
BariHOCKOITIIO, BariHAJIBHY IMTOJIOTIIO, MIKpO-
OloyoriuHi AOCTIHKEHHS, peHTTeHOTpadifo, IH-
TOJIOT1YHI JIOCIIJPKEHHS CMITENI0 CIM30BOI 000-
JIOHKM MAaTKH, TICTEPOCKOI0, Tricteporpadito,
VIIBTPa3ByKOBE CKaHYBAaHHS, TiCTEPOCAJBIIIHTO-
rpadito, BU3HAYCHHS PiBHSI CTAaTCBHX TOPMOHIB B
miasMi kposi [19, 20]. V micasponoBmii miepiox,
3Ba)XKAIOUW Ha OCOOIHMBICTH 1HBOJIOMIMHHUX IIPO-

IIECIB Ta BITKPUTY ITUHKY MAaTKH, BUKOPHUCTAHHS
OUTBIIIOCTI 3 IEPEPaXOBAHUX METOIIB MTOPYIITYIOTh
(}i3i00T1YHy ,,CTEPHIBHICTD T'€HITAJBLHOIO Ka-
HaJy, OKpeMi 3 HHX — TpaBMaToOTeHHi, ab0 HeIo-
CTaTHRO 1HGOPMATHUBHI IS PaHHBOI T1aTHOCTUKH
aKyIIepCchKOi TaToJIorii.

ToMy OCHOBHHUM METOAOM JIarHOCTHKH ITiC-
JSIPOZIOBUX YCKIIATHEHb Y CYK € CcOoHOorpadidHe
JIOCITIDKEHHS, SIKE XapaKTePU3y€EThCsl HEiHBa3HB-
HICTIO, 3pYYHICTIO BUKOPHUCTAHHS, IIBHUAKOIO Pe-
3YJIBTAaTUBHICTIO T4 MOYKJIUBOIO Bi3yaJIbHOIO OITiH-
koro [20—23].

VYIBTpa3ByKOBE OCIHIKEHHSI PETPOTyKTHB-
HUX OPTaHiB Y CYK NMPOBOIATH JIHIHHUM YH KOH-
BEKCHUM JaTYMKOM, 3a3BH4ail 0e3 3acTOCyBaHHS
HEHPONENTHKIB, MOTEPETHHFO0 BUCTPHUTIIN MIEPCThH
B IUIsAHIN yepeBa. OOCTEeKECHHS TBapUHM MPOBO-
JIATh y TIOJIOKEHHI Ha CIIUHI. AKYCTUYHAM BIKHOM
CKaHyBaHHS MAaTKH € ce4oBHH Mixyp. IIpu mipomy
ONTHMAJTBHOIO CEPETHBOI0 YACTOTOIO0 JIATIUKA €
7,5 MI'mt. [{ns Bi3yasizarii s€9HUKIB CKaHyBaHHS
MIPOBOASATH B JUISTHIN KayladbHOTO KiHIT HUPKH,
TpaHcAyKTOpoM 3 4acToToto 10—15 MI'. OcHoB-
Hi MapaMeTpH, 10 BPaxoBYIOTh 32 yIETPa3BYKOBO-
TO CKaHyBaHHS MaTK{ — Po3Mip ii poriB, TOBIIMHA
CTIHKH, €XOTCHHICTh 1 CTPYKTypa TKAaHHH, HasB-
HICTB IIOMIB Ta X PO3BUTOK, HOBOYTBOPEHB TOITIO.
3a yIpTpa3BYKOBOI OIIHKH S€YHUKIB BH3HAYAIOThH
(hopMy, po3Mip, EXOTCHHICTh, HASIBHICTD (DYHKIIIO-
HaJbHUX Ta MATOJOTIYHHUX CTPYKTYP ((oIiKyIiB,
KiCT, HOBOYTBOPEHbB, KOBTHX Til) [20—22].

Otxe, I OIIHKHA TIepediTy MicIIPOIOBOTO
Mepiofy y CyK HeoOXiTHO BU3HAYUTH YIIETPa3BY-
KOBI TTOKa3HMKH HOPMaJbHOI 1HBOJIOMII Ta PO3-
BHUTKY aKyIIepCHKOI MaTOJIOT .

Meta po60TH — IPOBECTH YABTPA3BYKOBE J10-
CJIDKEHHSI MaTKH Y CYK B MICISPOAOBHMA TEPion
Ta BU3HAYUTH TTOKA3HUKH (hi310JIOTITHOI 1HBOJIIO-
1Tii Ta aKyIepchKO1 MaToJIoTii.

Marepiaa i meroau aociaimkeHnsi. Jlocmi-
JUKeHHST TIpoBommim Ha 0Oa3i «KimiHikK IpiOHUX
tBapuH BHAY» M. bina Ilepksa. Marepiaiaom st
JocimpkeHHs Oymu 9 cyk, macoro Tina Big 10 mo
15 kr, BikoM 2—7 pOKiB, Yy MICISAPOIOBOMY TIE€PIOJi.
VYreTpa3ByKoBe AOCIHTIIKEHHS MTPOBOAMIH 32 JOTIO-
Mororo amapary «Neusoft N7», 3 BUKOpUCTaHHIM
MIKPOKOHBEKCHOTO JIaTduKa 3a 9acToTu 5—8 MI .

Ilepen ympTpa3sByKOBUM CKaHYBaHHSM MAaTKH
JOCTIKYyBaJIM 3arajlbHUI CTaH CaMOK, TIPOBOIMIN
TEPMOMETPIIO Ta OIIHIOBAJIN JIOXIi 3a TX KiTBKICTIO,
KOJTLOPOM, KOHCHCTEHITIEIO, 3allaxoM Ta HasBHiC-
TIO BKJIIOYCHB. TBapuHy (hiKCyBaall B CIIHHHOMY
TIOJIOKEHHI, BUKOHYBAJIM BHCTPUTAHHS 3 TOAJTb-
MMM BUOPHBAHHSIM BOJIOCSTHOTO TIOKPUBY B JIJISTH-
1T TOCTYITY, IIPOBOAMIIH 3HE3apaKyBaHHS IIKIPH Ta
HAaHECEHHS CIICI[IalIbHOTO TEeJI0 TS 3a0e3NeUeHHS
0E3MOBITPSAHOTO KOHTAKTY AaTYHKa 31 MIKipOTO.
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Pesynbratn pocaimxenns. Ha mnepmomy
eTari JTOCIiKEeHb TPOBOIMIIN YABTPA3BYKOBE CKa-
HYBaHHS MaTK{ Y YOTHPHOX CYK Ha 3-10 m00y Tic-
71 HopManbHUX pomiB. CItifl 3a3HAYUTH, 0 POIH
Oyl HOPMAJTLHUMH, YC1 HOBOHAPOKEHI ITyTICHATA
Oy KUBUMH 1 HOpMOTpodikaMu. 3araabHUNA CTaH
caMOK OyB 3aJIOBUTLHUM, TEMIIeparypa — B MekKax
HOPMH, alleTUT BUPpKCHUHA. B ycix Cyk BiaMivamm
MOBHOITIHHY JIaKTaIlifo. I3 cTareBoi IIUTMHU BUI-
JISUTACS JIOX11 B HE3HAYHIN KiJTBKOCTI, )KOBTYBaTOTO
BIITIHKY, TATY401 KOHCHCTEHIII1, Oe3 3amaxy.

3a pesynpraramu MPOBEACHHUX YIABTPA3BYKOBUX
JIOCIIIJIKEHb BCTAHOBJIEHO, III0 IIMIKa Ta TUIO Mart-
K{ PO3MIITIEH] B Ta30Bii IOPOXKHHHI TOPCATHHO Bifl-
HOCHO CEYOBOTO MiXypa, a pOTH MaTKH — B UEPEBHIM
MIOPOYKHHHI KpPaHiaNbHO, B IUISHII METETh TOBCTOTO
KUTIeYHHKY (puc. 1).

Takxe Tomorpadiune po3MileHHS BHYTPINTHIX
CTaTeBHX OPTaHIB YCKJIATHIOE MOUIYK MaTKH, TOMY
SIK OPIEHTHP JOIUTEHO BHKOPHCTOBYBATH KpaHiallb-
HY CTiHKY ITOMipHO HAaITOBHEHOTO CEYOBOTO MiXypa.
Ha HaBenmeniit exorpami BiIMIYa€ThCs, MO POTH
MAaTK{ po3ImpeHi, miamerpom 15 ta 18 mm. Crin-
KM POTiB TIOTOBIIIEHI, TUITHKAMH Bif 4 10 6 MM. Ii
TKAaHWHHA CEPEIHBOI EXOTCHHOCTI, HEOXHOP1THOT
KOHCHICTEHITII. Y Bi3yasi30BaHii MOPOKHUHI MaTKH
CIIOCTEPITAETHCS TITOSXOTCHHUH OTHOPITHUAHN BMICT.

3aBmaHHSIM HACTYITHOTO €TaIly IOCIiIKCHb
OyJI0 BU3HAYUTH OCOOJHBICTH YIIETPA3BYKOBOI

XapaKTEePUCTUKH MAaTKH y CYK i3 3aTpUMaHHIM
MmocIiy. 3a BETEPUHAPHOIO IOIIOMOTOI0 3BEp-
HYJIHCS BIIACHUKU YOTHPHOX CYK Ha TPETIO 100y
Ta OfHi€l — Ha ChOMY MO0y mmicis poxdiB. Tprom
camkaMm (60 %) HamaBa POJOIOIIOMOTY HYepe3
MIEpBUHHY CJIAOKICTh TepeiiM 1 IOTYT, a JBOE
(40 %) — HApOAWIIM TIO TBOE MEPTBOHAPOIKEHUX
IYICHAT. 3a aHAMHECTHYHUMH JaHUMHU Ta pe-
3yJIbTaTaMH KJIIIHIYHOTO OOCTEXEeHHsS OyJio BCTa-
HOBJICHO, IO B yCiX XBOpPHX CO0aK BimMidaiu
MPHUTHIYECHHS 3arallbHOTO CTaHy Ta 3HUKCHHSI arie-
tuTy. Y gotupbox (80 %) i3 HUX — TinepTepMmiio
(39,6-40,0 °C), y tppox (60 %) — BuUpaxeHYy
cripary, B onHiei (20 %) — aramakrito.

Bomnouac exorpama marku (puc. 2) y CykK i3
3aTpUMaHHsAM TOCTiAY Ha 3-10 m00y Micisa poIiB
XapaKTepHU3yBalach PO3UIMPEHUMH POTaMH JI0
1,91 Ta 1,96 cM, OTOBILEHOIO CTIHKOIO MAaTKH 3
TIIOEXOT€HHUMHA OUISTHKAMH.

JliarHOCTHYHOIO 03HAKOIO 3aTPUMAaHHS IO CIi-
Ty Oyna Bi3yasizaris y MOpOKHUHI MaTKX TKaHWH-
HUX CTPYKTYpP HaBKOJOILIIAHUX OOOJOHOK 3 IIif-
BHIIIEHOIO €XOTeHHICTIO.

B omniel cyku, OCTiKEHHS SIKOT TPOBOMIIN
Ha 7-y mo0y micis poliB, Ha TJIi 3aTPUMAaHHS I10-
ciiay Oyiau BUSBICHI YIBTPa3BYKOBI O3HAKH PO3-
BHUTKY MeTpuTY (puc. 3).

Crinka Markw Oyiia TOBIIMHOIO — 3,4 CM,
MaJjia HCOMHOPIAHY KOHCHCTEHITIIO Ta IiABUIICHY

Neusoft

Yrosh

Puc. 1. Exo300pa:keHHsI MATKH CYKH Ha 3-10 100y mic/is HOPMAJIBLHHX POIiB:

1 — JiBHi pir MaTKu; 2— MpaBUil pir MaTKH;
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3 — cTiHKa MaTku; 4 — riOeXOreHHUI BMICT.
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Tkachuk, Dana, suka, labrador. 3 year 5/30/2019 Neusoft
19-05-30-182914 Neusoft Medical Systems 6:36:10 PM

l B + Length = 1.96 cm
i iy X Length = 1,91 cm

Abdomen
C5-8

MI 0.5
TIS 0.7

F3 Gn 97 -
232dB/C3

36Hz 8cm

Puc. 2. Exorpama MaTKH 3a 3aTPUMKH NOCJIiAy Ha 3-10 100y micis ponis:
1 — cedoBHit MiXyp; 2 — CTIHKa MaTKH; 3 — IIOCTIi] B IPaBOMY Ta JIIBOMY POTax MaTKH.

Juber, Bale suka 4 years 3/15/2019 Neusoft
19-03-15-184359 Neusoft Medical Systems 7:01:36 PM

I _ + Length = 3.66 cm

Abdomen
C5-8

Gn 75-

K/2/3

6cm

Puc. 3. Ex0300paskeHHsl MATKH y CYKH 32 TOCTPOIro MeTPUTY Ha 7-y 100y mic/is poaiB:
1 — mopo)xHHHA MaTKH; 2 — CTIHKA MaTKH; 3 — MOCIi/ B MATIIi.
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exoreHHicTe. Ha BHyTpimHbOMY penbedi MaTKH
Bi3yaJIi3yIOThCS TOCHUTh TIOMITHI IUJITHKY JECKBa-
MOBAHOTO CHIOMETpIis, a B MOPOXKHUHI MaTKH —
TiTIePEeXOTeHHUH BMICT.

[Ticns mpoBeAeHOTO JTIKYBaHHS CaMOK i3 3a-
TPUMaHHAM TIOCITITy, SKE Tepeadavyano 3acTocy-
BaHHS YTEPOTOHIKIB, CITAa3MOJIITHYHUX Ta aHTHOAK-
TepiaIbHUX TIperapariB BCTAaHOBJIEHO, 10 Ha 21-y
o0y TICII pOMiB JiaMEeTp MaTKH AOCIIHKYBaHUX
TBapuH 3MeHIryBascs 10 0,9—1,1 cum (puc. 4).

ExoreHHicTh TKAaHWH CTIHOK Oyia cepemHbOI0
1 omHOpiTHOIO. B 11 mOpoHWHI Bizyami3yBayiacs
HE3HaYHa KUTBKICThH TIMOEXOTeHHOTO BMICTY. Bu-
3HAuYeHI €X03MIHN B TKAHWHAX MAaTKH CYKH ITiCIIA
JKyBaHHS 3aCBIIUMIN iX MO3UTHBHY JUHAMIKY Ta
OIy’)KaHHS TBAPHHH, IO MMiITBEPHKYBATIOCS U KITi-
HIYHUMH TTOKa3HUKaAMH.

Oo6rosopennsi. Ha ocHOBi ympTpacoHorpa-
(IYHUX JTOCIIKEHb BCTAHOBJICHO, IO ITICIIS HOP-
MaJLHUX POJIIB POTH MaTKH Y CYK OyITH pO3IITHPEHi,
nmiamerpom Bix 15 qo 18 MM. CTiHKH pOTiB TIOTOB-
IeHI, JUTTHKaMU Big 4 10 6 MM, a TKAHUHU cepe-
HBOT €XOTEHHOCTI Ta HEOTHOPITHOT KOHCHCTEHITIT.
Boanovac y moposKHUHI MaTKH Bi3yalli3ye€ThCs aHe-
XOoTeHHUH omHOpigHuii BMIcT. IlomiOHI pesynsrarn
OyJaM BCTAHOBJICHI W IHIIUMHU HAyKOBISIMH [24,
25]. 3rimHo 3 iX JOCHiHKeHHSIMH, MaTka Ha 1, 3,
7-y noOy micis poni Oyma B miametpi Bim 15 mo
20 MM, a BHYTpIIIHIA IIap €HIOMETPis OTHOTO

Tkachuk, Dana, suka, labrador. 3.5 year
Neusoft Medical Systems

19-06-11=163952

Abdomen
C5-8

MI 0.6
TIS 0.5

F3 Gn 757

10cm

pory mMarku OyB HE YiTKO Bi3yajli30BaHHU BiIl iH-
II0T0, TII0 WMOBIPHO TIOB’3aHO 3 BUALICHHSIM JIOX1H
Ta 3aJMIIKOM B MOPOXKHWHI MAaTKd CTPYKTyp TKa-
HUHHOTO TOXOJKeHHs. BogHOUac € moBigOMIIeHHS
[26], B SKHUX BKa3yeThCs, MO Y CYK HA 16-i THX-
JICHb TICIISI POMiB MaTka Moxe OyTH IiaMeTpoM
Bix 0,3 mo 0,6 cm. IHIII aBTOpW 3a3HAYAOTH, IO
BXKE Ha 6-U TIOKICHD ITICIS POIIIB y CYK HE 3aBKIH
MO)KHA Bi3yalli3yBaTH MarKy, 0COOJHMBO y BHUIIAI-
Kax IHTEHCUBHOTO YTBOPCHHSI KUIIIKOBUX Ta3iB.

3a 3aTpuMaHHs MOCIiAy BCTAHOBIICHO, 110 Ha
3-r0 700y micisl POAIB POTH MATKH Majd JiaMeTp
Bix 1,91 mo 1,96 cM, crinka Oyna MOTOBIIECHOIO,
a B il MOpPOXXHWHI 3HAXOAMBCS HEOTHOPITHUU,
ITIIBUIIIEHOT €XOTreHHOCTI yMicT. Ha BimMiHy Bix
OTPUMAaHMX JaHWX, 1HIII JOCITiTHUKY [27] 3a3Ha-
YaloTh, 10 OCHOBHUMH YJIETPa3ByKOBUMH O3Ha-
KaMH 3aTpUMaHHs TOCTiny Ha 4-y 100y micis po-
IiB € TMOTOBIIEHHS CIM30BOi 0OO0JIOHKH MAaTKH JI0
2,3-3,1 cm. CTOCOBHO XapaKTEPUCTHKH YMICTY B
MOPOKHUHI MAaTKH, TO PE3yJAbTaTd BIACHHUX MOO-
CIIDKEHDb TOBHICTIO Y3TO/KYIOTHCS 3 I1HITUMU
MTOBiTOMIICHHAMH [28], sIKi OMUCYIOTH HOTO SIK
TIOEXOTeHHY CTPYKTYPY, IO 3al0BHIOE YCIO IO~
POXXHUHY MaTKH.

BucnoBku. 1. VYibTpa3ByKoBe CKaHyBaHHS
MaTK{ y CyK € e(EKTHUBHHM METOJIOM KOHTPOJIIO
3a epe0iroM ImcsIpoa0BOi iHBOIIOMIT Ta 3a6e31e-
qy€ paHHIO JIarHOCTHKY aKyIIepChKOT MaToJIoTi.

1/2019 Neusoft
119 PM

+ Length = 1.05 cm

Puc. 4. ExorpaMa MaTKH y CYKH i3 3aTPHMKOI0 MOCJIixy micJist JiKyBaHHS
Ha 27-y 100y micJisipoioBoro nepioay.
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2. OCHOBHMM MiarHOCTUYHHM VIIBTPa3BYKOBHM
MOKA3HUKOM 3a 3aTPHMaHHS TOCIINy y CYK € Bi3ya-
Ji3amis CTPYKTYp HAaBKOJOILTITHAX OOOJOHOK B TO-
POKHIHI MaTKH. Ha pOo3BUTOK MICIISIPOIOBOTO METPH-
Ty BKa3ylOTh 3HaYHE IOTOBINCHHS MATKH, TUISHKH
JIeCKBaMOBAHOTO €HIOMETPIs Ta HASIBHICT B TOPOXK-
HUHI MaTKH{ TIIEPEXOTEHHOTO YMICTY.

B mopanpmmx moCHiKEHHSX U AETAIBHOTO
BUBUYCHHS OCOOMBOCTEH IHBOIIOI] CTAaTEeBUX Opra-
HIB Y CYK Ta PO3BHUTKY aKyIIepPChKO1 IaTOJOT1i ITaHy-
€THCSl BUBUUTH JTUHAMIKY CHIOKPHUHHHUX 3MiH 3a (i-
310JIOTTYHOTO 1 TATOJIOTTYHOTO TIEPEOIry myeprepiro.

Binomocti mpo poTpumMaHHsA OioeTHYHHX
HopM. ExcriepuMeHTanbHUX TBapWH JUIS JOCHTi-
JKEHHS HE BUKOPUCTOBYBAITH.

BinomocTi npo koH(JIIKT iHTepeciB. ABTOpH
3asBIIIOTH TIPO BiACYTHICTH KOH(IIIKTY iHTEPECIB.
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YAbTpa3ByKoOBOii KOHTPO/IbL 32 Te4eHHEM IOCJIepo-
JA0BOTr0 MepHoia W JMATHOCTHKA aKylIepCKOii maroJio-
THH Y CYK

Yepkasckuii C.B., Bracenko C.A., Epomienko O.B.

IIpuBeneHbl pe3yabTaThl  YIBTPa3BYKOBOTO HCCIIENO-
BaHUS MaTKM CyK B IIOCJIEpOAOBOI NEpHOA. YCTAHOBIIEHO,
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YTO MPH ero (pU3MOJOTHYECKOM TEUCHHE Ha TPETHE CYTKH,
LIeMKa U TEJNO MAaTKU pa3MeElleHbl B Ta30BOM MOJOCTU AOp-
casbHO 10 OTHOLIEHHIO K MOYEBOMY ITy3BIPIO, a pora Mar-
KM — B OpIOIIHOM MOJOCTH KpaHHAJIbHO, B 00JIAaCTH METeb
ToJIcTOro KuieuHuka. Ha sxorpamme oTmeuaercs, 4To pora
MaTKM paciiupeHsl, guamerpoMm 15-18 mm. CTeHKH poros
yTOJILEHHBbIE, ydacTKaMu oT 4 1o 6 MM. Ee Tkanu cpenneit
9XOr€HHOCTH, HEOAHOPOAHON KOHCUCTEHLMU. B Bu3yanu-
3UPOBAHHOM MOJIOCTH MAaTK{ HAOJIIOIAETCsl THUIIOIXOTEHHOE
OJTHOPOZIHOE COZepKaHHe. Y CyK C 3aJepKaHHeM Iociena
B 3TOT MEPHOJ BU3YaIU3UPOBAIUCH POra MaTKU AUaMETPOM
1,91-1,96 cMm, ¢ yTonIeHHOH CTEeHKOM, KOTOpas UMesa TUIo-
9XoreHHsle yyacTku. Kpome storo pensed sHIOMETpHS OBLIT
CKJIaA4YaThIM, HEPOBHBIM, B OTAEIBbHBIX MECTaX BU3yalH3H-
POBAJIMCh €r0 JeCKBAMUPOBAaHHbIE pparMeHThl. JJuarHocTu-
YECKHM NPU3HAKOM 3aJiepiKaHus mociea ObUIo BhISBICHUE
B TOJIOCTH MaTKM TKAaHEBBIX CTPYKTYpP OKOJIOIIOAHBIX 000-
JIOYEK C IOBBILICHHON 3XOreHHOCThI0. Ha cenpmble cyTku
rocje poxoB, Ha (oHe 3azepikaHus mociena, Obutn 0OHA-
PY’KE€HBI YIBTPa3BYKOBBIE IPU3HAKHU Pa3BUTUS MeTpuTa. [Ipn
3TOM CTeHKa MaTku gocturaia 3,3-3,9 cM, uMela HEOIHO-
POAHYIO CTPYKTYPY TKaHEH M IMOBBIIIEHHYIO XOT€HHOCTD.
Ha BHyTpeHHEM penbede MaTKH BU3yalTH3UPOBAIIIChH yUacT-
KH J1eCKBAMUPOBAHHOTO JHAOMETPHSA, a B IOJOCTH MAaTKH
— THIIEPIXOTeHHOE cofepxanue. JlokasaHo, UTO ynbTpa3By-
KOBO€ CKaHHPOBAHUE MATKH Yy CYK sBIsieTCs] 9P (EKTHBHBIM
METOIOM KOHTPOJISI 33 XOJIOM TOCIIEPOA0BOI MHBOIIOLUHU U
obecreunBaeT PaHHIO AUATHOCTUKY aKyIIEpCKOHW MaTono-
run. OCHOBHBIM JTHarHOCTUYECKUM YIIBTPAa3BYKOBBIM ITOKa-
3aTeNeM 3a 3aJePXKaHUs MOCNea Y CyK SBISETCS BU3yalH-
3aIHsl CTPYKTYP OKOJIOIUIOJHBIX 000JI0UEK B MTOJIOCTH MAaTKH,
TUIIEPIXOTEHHBIX YYaCTKOB U yTONIIEHHE ee cTeHOK. Ha pas-
BUTHE TOCIEPOJOBOTO METPHUTA YKa3bIBAIOT 3HAUUTENBHOE
YTOJIILICHUE MATKH U €€ CIM3UCTOI 0OOJIOUKH, YYacTKH Jie-
CKBaMUPOBAHHOTO SHAOMETPHUS U HAJIMUUE B MOJIOCTH MaTKU
THIIEPIXOTEHHOTO COJIEPIKaHNUSI.

KunroueBble cioBa: cyka, MOCIEPOAOBBIA MEPHOJ, UH-

BOJIIOLMS MATKH, 3aJiepyKaHue IOCIeaa, METPUT, yIbTpa3By-
KOBOM METO]I.

(o) @
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Ultrasonic control over the course of the postnatal
period and diagnosis of obstetric pathology in the bitches

Cherkavskyi S., Vlasenko S., Jerochenko O.

The article presents the results of ultrasound examination
of uterine females in the postpartum period. It is established
that during its physiological course on the 3rd day, the cervix
and body of the uterus are placed in the pelvic cavity dorsally
with respect to the bladder, and the horns of the uterus - in the
abdominal cavity cranially, in the area of - the loops of the large
intestine. On the ultrasound it is noted that the horns of the uterus
are expanded, with a diameter of 15-18 mm. The walls of the
horns are thickened, with sections from 4 mm to 6 mm. Its tissues
are of average echogenicity, of heterogeneous consistency.
Hypoechoic homogeneous content is observed in the visualized
uterine cavity. In females with delayed litter during this period,
uterine horns with a diameter of 1.91-1.96 cm were visualized,
with a thickened wall that had hypoechoic areas. In addition,
the endometrial relief was folded, uneven, and in some places,
its desquamated fragments were visualized. Diagnostic sign of
delay of litter was the detection in the uterine cavity of tissue
structures of amniotic membranes with increased echogenicity.
On the 7th day after childbirth, ultrasound signs of metritis
were detected on the background of the delay of the litter. The
uterine wall reached 3.3-3.9 cm, had a heterogeneous tissue
structure and increased echogenicity. In the internal relief of
the uterus, areas of desquamated endometrium were visualized
and hyperechogenic contents were present in the uterine cavity.
It is proved that ultrasound scan of the uterus into the bough
is an effective method of monitoring the course of postpartum
involution and provides early diagnosis of obstetric pathology.
The main diagnostic ultrasound indicator for the delay of
litter in the boughs is the visualization of the structures of the
amniotic membranes in the uterine cavity, hyperechogenic areas
and thickening of its walls. The development of postpartum
metritis is indicated by significant thickening of the uterus and
its mucous membrane, areas of desquamated endometrium and
the presence of hyperechoic content in the uterine cavity.

Key words: bitch, postpartum period, uterine involution,
delay of litter, metritis, ultrasound.
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Hocaimkeno Bukopuctanus MALDI-TOF mac-cniekrpomerpii must ineHTudi-
Kauil APKIKIB Ta IUTICHABUX TPUOIB y KOpMax s TBAPHH.

Marepianom it po6oti Oyiiu 3pa3ky KOPMIB I TBapHH, IO HAJXOAUIM
JUISL TOCITIDKEHHS 3 Pi3HHUX perioHiB Ykpainu. HasBHICTh APIXK/KIB Ta MITICHABHX
rpu6iB Busnavyasu 3rigno 3 JJCTY ISO 7954:2006. [{ns BcTaHOBIEHHS 3aranbHOL
3aCHOPEHOCTI KOPMIB MIKPOMILIETAMH IPOBOIMIN MEPBUHHE BUIINCHHS TrpubiB
i3 KOpMIB LIIAXOM MOCIiBY iX Ha cepenosuine Cabypo, IpH LEOMY 3aCTOCOBYBAIN
METOJl CepiiHUX PO3BeIeHb AJIS MifAPaXyHKYy BMicTy miactiop rpubiB B 1 r kopmy.
InkyOyBanu mociimkeHi 3pa3ku kopMy 3a Temmeparypu 24 °C mpotsirom 5-7 xi0.
InenTudikauiro mwricHsBux rpu6is npoBoamnu merogoM MALDI-TOF.

V npoueci MikosoriuHoro obcTexenHs kopmis npotsrom 2018-2019 pp. Gymo
nociimpkeHo 198 3pa3kiB 11 TBapHH.

3a gocuiguuii mepion HaHOLTBLIY KiTBKICTh 00CTEKEHO KOMOIKOPMIB, 1110 CTa-
HoBui0 30,4 % y 2018 poui, Big 3aransHoi KinbkocTi 3paskis (19,6 % — kombikop-
mu s nrui, 10,8 % — i cBunei). 3a n’ate Micauis 2019 poky cnocrepiraemo
TaKy  TeHaeHuio: y 31,1 % Bunajkis nepeBaxkano BU3HAYCHHS APIKIKIB Ta TIi-
ceHeBHX rpubiB y koMOikopMax, i3 Hux 19,8 % npunasae Ha KOMOIKOPMHU 115 ITHLI
iy 11,3 % Bunaakis — 11 cBuHei. Ha gpyromy Micui 3a KiIBKICTIO JOCHIZKEHb
3pasku Kykypymsu — 11,91 11,3 % y 2018 Ta 2019 pp. BinnosizxHo.

Haii6inpur nommpeHnMu BUIaMu rpubiB y kopMax Oyiu MpeiCcTaBHUKN POJIiB
Fusarium, Penicillium, Aspergillus, Alternaria, Mucor, Rhizopus, Cladosporium.

HanexHicTb MIKpOCKOIYHUX IpUOIB [0 MEBHUX OB BH3HAYAIM LIIIXOM
owiHOBaHHS Mopdoorii KooHil rpubiB Ha cepeqoBHIax Ta MOP(OIIOTi0 KOHi-
JIEHOCHHUX CTPYKTYP.

Oco0iMBy yBary 3BepTaiy Ha MiKPOCKOMIuHI rpubK poaunu Fusarium, sii €
HPOIYLIEHTAMH Pi3HUX MiKOTOKCHHIB. 3a JOMOMOIOI0 MPOrPaMHOro 3a0e3mneyeHHs
MALDI Biotyper npoBoguiin aBTOMaTH4YHY iIeHTH(IKALIiI0 Ha MiCTaBi MOPIBHSIH-
Hsl 310paHuX BUXIAHHUX CHEKTPIiB rpuba i3 pedepeHTHUMH ceKTpaMu 0a3u JaHUX
caMoro mpuiany, a Takox i3 6ibmiorexoro Benbriiicekoro yHiBepcutety (BCCM,
Belgian Co-Ordinateo collections of micro-organism).

3a pe3ynbTaTaMH Mac-CIIEKTPOMETpil, MIKPOCKOMi4HI TpUOH  POIUHH
Fusarium Oyan npencrasneni 9 Bumamu. [3 HuX HalfyacTimie 3ycTpidand 5 BUIB:
E proliferatum, F. acutatum, F. subglutinans, F. verticillioides. Cepen rpubis po-
nuHu Aspergillus nepeBaxanu 4. flavus, A. pseudoglaucus, A. tubingensis, A. niger.

[poBenennst BUA0BOI ieHTH(IKALIT MIKPOCKOMIYHUX TPUOIB 32 AOMOMOTO0
Mac-CIIeKTPOMETPil JomoMarae mBUIKO Ta SIKICHO i1eHTH(iKyBaTH IUTiICHSBI rpuou
i apixmKi. Bu3HaueHHs BUAOBOI HAJICKHOCTI MIKPOCKOMIYHUX OpraHi3MiB Bif0y-
BAETHCS 32 PaXyHOK aHaui3y OiIkoBOI dpakuii Ji3aTy MIKpOCKOMiYHUX rpubiB Ta
apixmkiB (“npsime GinkoBe npodimoBanus™). [Iporpamue 3a6e3nedents MALDI
Biotyper BkiIto4ae aBTOMaTHYHY i1eHTH(IKALIO UTICHIBUX rPU0iB HA MiACTABI MO-
PIBHSHHS BUXIZHHX CIIEKTPIB 3 pehepeHTHUMH CrieKTpaMu 0a3u nanux. [nentudi-
Kauist Mikpooprati3mis 3a gornomororo MALDI-TOF MS rpyHTyeTbcs Ha OmiHII
puboCcOMHUX OLIKIB, sIKi 3a3BHYail HASBHI Y KIITHHI.

Yyusicte Metony MALDI-TOF MS cranosuts 10°-106 m.k./cM>. TIpu 1p0-
MY TOYHICTb ieHTH(IKALT 3aJIeKUTh BiJ] KUIBKOCTI AOCIIKYBaHOTO MaTepiay.
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Cladosporium.

IlocTanoBka mpo0ieMu Ta aHajdi3 ocTaH-
HiX J0caimkeHb. MeTon Mac-CIIeKTpOMeTpii IH-
POKO BUKOPHCTOBYBAJI B HAYKOBUX JIOCIIKEHHIX
JNECATHIITTAMHU, TEPEBAXHO B Tady3l XIMIUYHHX
HayK, ajie TUTbkd B 1975 p. rpyna aBropis [ 1] Briep-
1I1€ BUCJIOBHJIA TIPUITYIIIEHHS, IO 3 BUKOPUCTAHHAM
ITi€] TEXHOJIOTIT MOYKHA OTPHUMYBATH Mac-CIIEKTPO-
METPUYHI XapaKTepUCTHKY OakTepiii. Born Bim3Ha-
YIITH, M0 OaKTepiaibHI eKCTPAKTH PI3HUX POMIB 1
BHIIB MAlOTh YHIKaJbHI criekTpu. IlosBa i po3Bu-
TOK B KiHIII 1980-x pokiB [2] M’SKHX 10HI3YIOUUX
TeXHoJIoTi#, Takux sk MALDI i enexrpocmpeii-io-
Hizarii (ESI), yMOXXITHBIITH IPOBEACHHS Mac-CIIeK-
TPOMETPUIHOTO aHAITI3Y BEIMKHX O10JIOTITHAX MO-
JIeKyI, 30KpeMa, 011kiB. Holland i criiBaBt. B 1996 p.
BIICpIIE TIOBIIOMHUIIH PO MOXKIIMBOCTI OTPUMAHHS
Mac-CIIEKTPOMETPUYHUX ~BiIOWUTKIB IMANBIIB® 1H-
TaKTHUX OaKTepiabHUX KIITHH 3 BUKOPUCTAHHIM
MALDI-TOF [3]. 3 mporo 4acy moganxocs 3poCTaH-
HS KUTBKOCTI IyOsiKallifi 3 BUAOBOI iaeHTH(IKAIT
OakTepiif 32 JOITOMOTOIO TTi€l TexHoorii [4—7].

3maraicte MALDI-TOF no mBuakoi izeHTu-
(hikarii MiKpoOpraHi3MiB JO3BOJISIE BHUKOPHCTO-
ByBaTH II€ii METOJ B PI3HUX Taly3sx HayKd 1
MIPaKTUKH: KIIHITHOI MIKpOOioJIOTigHO1 AiarHOC-
THKH, TOCITIDKEHHAX TOBKULISA, KOHTPOJIb SKOCTI
(hapmareBTHUHMX 1 Xap4OBHUX MPOAYKTiB. Bipait
BaJIMBI O3HAKH METOAY — BHCOKa MPOMYKTHB-
HICTh 1 HU3BKUU PIBEHb BUTpAT — POOJIATH HOTO
MEPCIIEKTUBHOIO aJIFTEPHATUBOIO CTAaHJAPTHUM
JabopaTopHUM  OIOXIMIYHUM 1 MOJICKYIISIPHUM
ineHTu(ikaniiHuM cuctemam [8, 9].

MALDI-TOF MS (3 anamr. matrix-assisted
laser desorption/ionization time-of-flight mass-
spectrometry) — METOA MaTPHUYIHO-aKTUBOBAHOL
JIa3epHOI J1ecopOIlii/ioHi3allii 3 BHKOPUCTAHHIM
JaCIPOJIITHOI Mac-CIEKTPOMETPii, KU ITO3HUIII-
OHYETBCS 5K MIBUIKA, HAMIHHA 1 EKOHOMIYHO BH-
TigHa ajJbTepHATHBA KJIACHIHOTO METOAY 1JICHTH-
¢ikarmii [10—16]. Bin 3acHOBaHMI Ha eKCTpaKIIii
MENTUIIB 1 OLIKIB 3 KIITHH rpuba Ta Ipairoe 3a
npuHIMIoM fingerprint™ (MOJCKYISIpHHA ~Bil-
OMTOK MMaJIBII ), IO 3PIBHAETHCS 3 €TATTOHHUMH
cnekTpamu B 06a3i MALDI.

MALDI-TOF mac-crieKTpoMeTp CKIaTaeThCs
3 TphOX (DYHKITIOHATHHIX YaCTHH:

Jlnst BU3HAaueHHsT WMOBIPHOCTI ineHTHdiKauil 3a1aHuii JorapupMivHuil oKa3-
HHK — Koe(iLieHT BiAMOBiAHOCTI Score, 1010 3HAYEHHSI SIKOTO OLIHIOTh HANIHHICTh
i aIeKBaTHICTh pe3yibrariB. YuM Buille Koe(ilieHT BiAMOBIIHOCTI, THM IMOBipHiLIe
OTPHMAaHHS MPaBUIBHOTO PE3YJbTaTy ieHTUdiKaii.

Texuonoris MALDI-TOF mac-cnekrpomeTpudHoi ineHTHdiKaLil MIKpOMILIETiB
XapaKTePHU3YEThCd BHUCOKOKO IIBHJIKICTIO BHUMIPIOBAHHS, HU3bKOIO BAPTICTIO BHKO-
PHUCTOBYBaHUX PEAKTUBIB i MaTepialiB Ta MPOCTOIO HPOOOIi ArOTOBKOIO.

Kumouosi cioBa: inentudikaris ricusBux rpu6is, MALDI-TOF, mac-criek-
tpomerpist, Fusarium, Penicillium, Aspergillus, Alternaria, Mucor, Rhizopus,

1) mazep, mig BIDIMBOM SIKOTO BiOYBA€THCS
JiecopO1Iist/ioHi3artis;

2) aHai3aTop Mac, SIKAH AUTATH 10HH 3T1THO 3
X CHIBBIAHOIICHHSAM Maca/3aps (m/z) 3a 4acoM
MIPOJILOTY B BaKyyMi;

3) meTeKTop — MPUCTPiil IJIs BUSHAYCHHS PO3-
JIEHUX 10HIB.

3a Bukopuctanasi MALDI-ananizy y Mikpo-
Oioyorii AOCHIMKYBaHI 3pa3Ku KYJIBTYp MIKpO-
OpraHi3MiB 3MINIYIOTh 3 MaTPHIICIO, SKa BOJIOIIE
ONTHUYHOIO a0COPOIliE0 B Jiana30Hi BUKOPUCTO-
ByBaHUX IOBKHH XBWiIb [17]. Ckiam marpwuiti
MOJKE 3MIHIOBATHCSI 3QJIEKHO BiJ| aHAJI30BaHHUX
0IOMOJIEKY)T 1 THITy BHKOPHCTOBYBAHOTO Jiazepa
[18]. Hait6impmn 9acTo BUKOPUCTOBYBaHI MaTpH-
1Tl — I O-I[1aH0-4-T1APOKCUKOPHUIHA KUCIIOTA, SKa
MoKasajia BUCOKY €(eKTUBHICTh IS IETeKIii Oi-
oMapkepiB nporeiniB [13—15], 1 2,4-rigpokcude-
HITOCH30MHA KHCIIOTa, Ma€ TIepeBary 3a ACTEKITi
DIIKOTICHTHIIB 1 IIIKOTPOTEiHiB [19-22].

IIporecuHT 1HTAKTHUX MIKPOOPTAHI3MIB Y
MALDI-TOF moxe npoxoauTu 63 morepeaHpoi
IiITOTOBKHU, OCKUTBKH OUTBIIICTH OaKTEepid Ji3y-
€TBCS TMICII KOHTAKTY 3 BOAOI0, OPTaHIIHUM PO3-
YUHHHUKOM 1/a00 CHJIBHOIO KUCJIOTOIO B MAaTPHIIi.

Ilin yac ineHtHikamii CTIMKHUX MiKpoopra-
HI3MIB, TaKHX SK CIIOpH OaKTEpid, NEsKi BipycH,
KIITHHU OPLKIDKIB, 3 BUKopuctanusM MALDI 3a
T ITOTOBYHX MPOIEAYP 3a3BUUail JOJAI0Th CHIIbHI
OpraHiyHi KHCIOTH 1/a00 CIHUPT. 3a JOCIIIKEHHS
JICSIKUX OB OakTepiii, Takux sk Actinomyces,
MOKe OyTH IOIIIFHUM MIPOBEICHHS ITOMICPEIHBO1
ekcTpakiii oiaka [23].

Otxe, MALDI-TOF — aBToOMaTn30BaHa MoJie-
KyJIsIpHA TU1aThopMa, sIKa SIBIISIE COOOI0 TBUIKHM,
MIPOCTHH 1 HAAIHUI MeTON BUIOBOI iIeHTH(IKA-
1ii Gakrepiit Ta rpubiB.

MeTta fgociiTikeHHsI —  BUKOPHCTaHHS
MALDI-TOF mac-criekrpomeTpii mist ineHTHdi-
Kamii JpDKIKIB Ta TUTICHABUX TPUOIB y KOopMax
JUTSL TBAPHH.

Marepiaa Ta MeTonu Aoctixkenns. Mare-
pianom [j1st poOOTH OYyJIM 3pa3Ku KOPMIB, IO Haj-
XOIIMITH JIUTsl TOCTIJIKEHHST Y SKCIIEPTHUH TEHTP
JIarHOCTHKH Ta JIa0OpaToOpHOTO CymnpoBoay ~bio-
naiTc” 3 pisHMX oOmacTtedl YKpaiHH POTIroM
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2018-2019 pp. HasBHICTB IpiKIKIB Ta IUTICHIBUX
rpubiB Bu3Hauau 3rigao 3 JJCTY ISO 7954:2006
[24]. Jns BcTaHOBIEHHS 3arajibHOT 3aCTIOPEHOCTI
KOpPMIB MIKpPOMIIIETaMH TTPOBOIMIIN TICPBUHHE BH-
JIICHHS rpuOiB i3 KOPMIB LIISXOM IOCIBY 1X Ha
cepenoBuiie Calypo, IIpH IbOMY 3aCTOCOBYBIH
METOJT CEpIMHUX PO3BEICHD IS MiAPaXyHKy BMiC-
Ty aiactiop rpu6iB B 1 T kopMmy. [HKyOyBamu moci-
JDKEHI 3pa3ku KopMmy 3a Temneparypu 24 °C mpo-
TaroM 5—7 ni0. Inentudikaliio mIiCHIBUX rpuodiB
nposoan MetonoM MALDI-TOF mac-cniekrpo-
MerpoMm Bruker MALDI, i3 BHKOpPHCTaHHSIM Di-
JTUHHOTO KyJBTHBYBaHHS 3pa3KiB MiKPOCKOIITHUX
rpubiB Ta EKCTPAKITIEIO0 Yy €TAaHOJIIOBO-MYPAIIUHIN
KHCIIOT1 JIJISl IPUTOTYBAHHS 3pa3KiB.

I3 gamkum 3 MEpBHHHAM ITOCIBOM 130JTIOBAIIA
KOJIOHIT I imeHTH]IKAaIll, 3 IKUX TOTYBaJIH Cy-
crrer3siro B 300 M1 yisTpadnctoi Bogu st BEPX
Ta PETEeNHHO MEePEMINTyBaIN IS TOCITHEHHS MaK-
CHMajJbHO TOMOTEHI30BaHOI cycrensii. IlotiMm B
npoOipku 3 mpenaparamMu gogaBain Mo 900 MK
a0COJTIOTHOTO €TaHOITY, IEPEMIIITyBaIH Ta 1HKYOY-
BaJIM 32 KIMHATHOI TEMITepaTypH MPOTITOM ITiBTO-
e, licns exco3utii eHTpudyryBany 2 XB 3a
13 000 06/xB, BUAAJISAIM CYIIEPHATAHT, BUCYIIyBa-
T Ha TOBITPi. Y TPOoOipKH BHOCHIN MO 50 MKII
aneToHITpriIy 1 70 % po3unHy MypamnHoi KUCIo-
TH, 3HOBY TIEPEMINTyBaIM 1 HAHOCHIIA Marepiai B
00cs131 1 MKIT Ha JTyHKH MeTaJieBol MimieHi (Jina).
Ha xoxHy npoOy HaHOCHIX 1O 1 MKJI MaTpuIl
11 MALDI-TOF  (a-miaHo-TiApOKCUKOPHUIHA
kucioTta B po3unHi 50 % ameronitpuny i 2,5 %
TPUXJIOPOIITOBOI KHUCIOTH). Ilicimsa kpucTamizarmii
npo0 MillieHb i3 3pa3kaMy IMOMIIIAd B KaMepy
Mac-aHajizaropa. /[ oTpuMaHHS OAMHUYIHOTO
Mac-crekTpa BUKopucToByBamm 100 iMITybCiB
nmazepa (gacrora 60 I'mm); miama3oH peectparii
cranoBuB 1000-20000 m/z, ¢ikcyBaau TiIBKH
MTO3UTUBHI 10HU, CyMapHUH CTIEKTP KOXKHOTO 3pa3-
Ka ckiagany Ha ocHoBi 100 mocTpimiB. I3 kKoxkHOT
JYHKH dYilla 3HIMaJK CIIEKTpP, IO SBJSIE COOOIO
cyMmy 6 omuHUYHUX criekTpiB (600 iMITyIhCiB Ta-
3epa). Yci Mac-CIIeKTPpH PEECTPYBAIH Y JIIHIHHOMY
pexumi, 63 BUKOPUCTAHHS pedIIeKTpoHA.

Pe3ynbraTu aociigkenb. Y Tporeci Miko-
JIOTIYHOTO OOCTEXKEHHST KOpMiB TpoTsrom 2018—
2019 pp. 6yno gocmimkeHo 198 3pa3kiB mjis TBa-
puH (Tadm. 1).

3a gociaiaHu Tepioa HakOIbIIY KiTbKICTh 00-
CTeXEeHO KoMOikopmiB, mo cranoBwio 30,4 %
y 2018 pomi, Big 3aragbHOi KUTBKOCTI 3pa3KiB
(19,6 % — xombOikopmu s mrwi, 10,8 % — s
cBuHEH). 3a ATk MicamiB 2019 poky crocTepi-
raemo Taxy x TeHnaeHio: y 31,1 % Bumaskis me-
peBaKayo0 BU3HAYCHHS MPKIKIB Ta TUTICCHEBUX
rpubiB y koMOikopMax, i3 Hux 19,8 % mpumnamae
Ha KoMOikopMmu jutst nituili 1y 11,3 % Bumankis —
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Ul cBUHEHW. Ha mpyromy MicIii 3a KiTBKICTIO J10-
CIJKeHDb 3pa3ku Kykypymsu — 11,9 ta 11,3 % y
2018 ta 2019 pp. BiamoBigHO.

Tabmuus 1 — KinbkicTs gocainzkeHnx 3paskiB KopMmiB
ynponosx 2018-2019 pokis

Kopm Poxu

2018 2019
Makyxa coeBa 10 14
por coHsMIHUKO- 8 11
BUH
Kom6ikopm ITK 18 21
Kombikopm CK 10 12
STaminb 8 6
Kykypyn3suuii cunoc 5 7
JlrouiepHOBHiA CiHAXK 6 8
Kykypynza 11 12
ITenuns 9 7
STaminb 7 8
Beboro 92 106

AHa3YI09N Pe3yIbTaTH MIKOJOTIYHOTO [0-
CJIIJDKEHHS CIIIJT BIAMITHTH, 1110 95,7 % mocmimke-
HUX 3pa3KiB OyiH ypakeHi MOTEHITIHHO HeOe3med-
HAMH MiKPOCKOIIYHUMH Tpudamu (puc. 1).

Haif0inpm mommpeHuMH BUAAMH TPUOIB Y
KopMax Oyl TpEeACTaBHUKHA POMIB Fusarium,
Penicillium, Aspergillus, Alternaria, Mucor,
Rhizopus, Cladosporium.

HanexHicTh MIKpOCKOIIIYHUX I'PUOIB 10 MEB-
HUX POJiB BU3HAYAIH IIIIXOM OITIHIOBAaHHS MOp-
¢oJtorii KooHIT rprbiB HAa CEPENOBUINAX Ta MOP-
(hoJIoTiI0 KOHIIIEHOCHUX CTPYKTYP [25].

Ornrcyroun KOJIOHIi, Ciupaincs Ha Taki mia-
THOCTHYHI O3HAKH SIK JllaMeTp KOJIOHIHN, IX KOJIip,
(dhopMma, KOHCHUCTEHIIIs, PopMa Kparo KOJIOHIMH, pe-
BEp3yM KOJIOHIN. ImeHTH(iKarmiro Mikpompemnapa-
TiB MIKPOCKOIIIYHIX TPHOIB IPOBOIUIHN HA OCHOBI
TaKMX JIarHOCTHYHUX O3HAK SK (hopMa arikaib-
HOTO PO3IIUPEHHsI, Horo miamerp, JOBXKUHA Ta
ITUPUHA KOHIAIEHOCTIS, CTepUrM, (hopMa KOHITIH.

Oco0nuBy yBary 3BepTajii Ha MiKpOCKOITIUHI
rpubu pomuHu Fusarium, ajpke psa BICHUX [26—
28] BKa3ymOTh, IO MPEACTABHUKHA IIHOTO POIY €
HaWOLTBIT HEOE3MEUHUMH Y TII00aTLHOMY MAacIIl-
Tabi — BOHM ypakaloTh POCIIMHM 5K Ha CTafii Be-
reTarii, HAKOIMYYIOYHM B iX OpraHax i TKaHMHaX
(ITOTOKCHHH, Tak 1 Tpy0l KOPMH i 3epHO MiJ] Yac
30epirands. Py3apio3 HaWyacTillle MEPeBaXKAE Y
3€pHi 10 30MpaHHI BPOXKAIO 1 MPU IBOMY MOXYTh
MIPOIYKYBATHUCH Pi3HI MiKOTOKCHHH, BOKIUBUMU 3
SIKAX € TPHUXOTEIEeHHU, (PYMOHI3WHH, 3€apalicHOH,
MoHUTihopMiH Ta (y3apieBa kucmora. Ilomyms-
uis rpubiB Fusarium B CLUIbCHKOTOCIIOAAPCHKHUX
IPYHTaX € JyXKe PO3TMOBCIO/PKEHOIO 1 BKITIOYAE
SK canpodiTh, M0 PO3MIEIUTIOITh 3AIUIIKH, TaK
1 MaTroreHHi, sKi MOXYTh OyTH TPHUIHMHOIO XBO-
po6 pociuH 1 TBapuH [29]. Came TOMY, BaXKiIH-
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BO BHM3HAUUTH BHJIOBY HAJIC)KHICTh T'PUOIB pOIy
Fusarium, 3 1i€l0 METOIO 3aCTOCOBYBAJIM METOJ
Mac-ciekrpometpii MALDI-TOF MS.

Komnonii rpu6iB, 1110 BUPOCIIN HA CEPEIOBUII
Calbypo BiIOHpaIH, eKCTPAryBalld 3TiTHO 3 METO-
JIUKOIO Ta HAHOCWJIM Ha JIYHKH METalIeBOi MillIeH1
Mac-CIeKTpoMeTpa Juisl ineHTrdikarii.

3a JIOIOMOTOI0 TPOrPaMHOTO 3a0e3IeUeHHS
MALDI Biotyper npoBoausn aBTOMaTHYHY 1JICHTH-
(ikaIiroHa mijcTaBl MOPIBHIHHS 310paHUX BHXiJ-
HUX CIEKTPIiB rprba i3 peepeHTHUMH CIIEKTPaMH
0a3u JJaHWX CaMoro TPHIIay, a Takox i3 OibmioTe-

4,70% 0,30%

6,10%

|

9,30%

16,50%

koto benbriticekoro yrisepcurety (BCCM, Belgian
Co-Ordinateo collections of micro-organism).

3a pesympraTaMd Mac-CIEKTPOMETpil, Mi-
KpOCKOIIYHI TpuOU poauHu Fusarium Oynu
npezicraBieHi 9 Bugamu. [3 HUX HaldacTime 3y-
cTpivanmu 5 BumiB: F. proliferatum, F. acutatum,
F subglutinans, F. verticillioides (puc. 2).

BusiBieni rpubu pony Fusarium 37aTHi po-
IYKyBaTH MIKOTOKCWHU: F. proliferatum — MoHO-
(dopmiH i hymoni3un; F. acuminatym — MoHOGOP-
MiH; F. subglutinans — 3eapaieHOH 1 MOHODOPMIH;
F verticillioides — dymoni3un. F. poae € BIiTHOCHO

35,40%

27,70%
® Fusarium = Penicillium = Aspergillus Alternaria
® Mucor B Rizopus B Cladosporium

Puc.1. OcHoBHi BuaM miiceHeBUX rpudis, 3a0py1H0Ba4iB KOpMiB.

= F.proliferatum
= F. acutatum
= F. subglutinans

F. verticillioides

Puc. 2. BunoBa HajexHicTh rpudis pony Fusarium.
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CTa0KMMH TIaTOTeHAaMH, ajie 3[aTHi 10 CHHTE3Y
TokcuHiB [30].

Came TOMY, HaJI3BHYAHHO BaXXJIMBO 1ICHTHU-
(hikyBaTy rpuOM 3a BUJIOM 3aCTOCOBYIOYH HaIiiHI
Metomu MALDI TOF mac-ciekTpoMeTpii.

3HaYHE TOIIUPEHHS Yy MOCTIDKEHHX 3pa3kax
Mamu Tpubwm pommHu Aspergillus. Cepen sSKuX
niepeBaxkamn A. flavus, A. pseudoglaucus, A.
tubingensis, A. niger.

A. niger 1a A. pseudoglaucus 3a poctoM i HopMoI0
KOJIOHIH Ta 32 MIKPOCKOII IyXe CXOXKI MiX C000I0.
Came TOMY, JIMIIIE 32 JOTIOMOTO0 Mac-CIEKTPOMETpii
BIAJIOCS 1ICHTU(IKYBATH MIKPOCKOMIYHI TPUOH.

Cuopu Aspergillusf flavus, ToTparuisiioan ge-
pe3 IuxaiabHi MUISIXH a00 TPaBHHM TPAKT 110 Op-
TaHi3My IITHIl, 3yMOBIIIOIOTH TTICEHEBUNA MiKO3,
SIKHHA XapaKTepu3yeThes (PiOpUHO3ZHUM BY3ITHKO-
BUM YPKCHHSIM OpTaHiB AWXaHHS (TMOBITPSHHUX
MIIIKiB, OPOHXIB, JIETEHB) 1 CEPO3HUX ITOKPHUBIB.
Takok 3axBOpIOBaHHS NTHIII MOXJIMBE B pasi
TIPOHUKHEHHS CITOP 1 MIMEI0 acIeprir gepes
HEYIIKOJDKCHY MIKapaIymy SIS 3 TOAAbITHM
PO3BHUTKOM B OLJIKY, )KOBTKY 1 IIOBITPSIHI¥ KaMmepi.
Y HOBOHAPOIKEHUX KypuaT 3aXBOPIOBAHHS TPO-
SIBIISIETHCS BXKE B TIEPII TOAUHU KUTTSA [31].

Tomy, cydacHUH CHEKTp MIKOJOTIYHHUX HO-
CIIJDKEHb KOPMIB Ta OIlOJIOTIYHOTO MaTepiary
00OB’SI3KOBO Ma€ BKJTIOYATH POAOBY Ta BHUIOBY
imeHTH(IKAIIII0O MIKPOMITIETIB.

SIk egwHa cHCTeMa, IICH METOJ HO3BOJISIE
anami3yBatu Oiomonexymn (taki sk JIHK, Oimkwm,
TIETITHAN) 1 BEJMKI OpraHigHI MOJIEKYIH (Taki SK
ronmiMepr). Lli Monekymu, 3a3BHUYal, TEHMITHI i
(hparMeHTYIOTbCS 3a 10HI3aMii ORI TpaaITiiHHHA-
Mu Metonamu. [licis ioHi3arlii, BUKJIMKAaHO1 J1a3ep-
HUM TIPOMEHEM, CHCTeMa BUKOHY€E CKaHyBaHHS Ha
HasABHICTH OLJIKIB rpuOiB, sIKi B OCHOBHOMY IIOTpa-
IsIroTh B miana3oH Big 4000 mo 20000 JlanbToH.

Jlnst Bu3HAaYeHHS HMOBIpHOCTI 1AeHTU(IKATTIT
3adaHui JTOTapuPMIYHUN MMOKa3HUK — Koedii-
€HT BIAMNOBIAHOCTI Score, 040 3HAYEHHS SIKOTO
1 OIIHIOIOTH HATIMHICTD 1 AICKBaTHICTH PE3YJIBTA-
TiB. YuM BuIle KOedIllI€EHT BiAMOBIAHOCTI, TUM
IMOBIpHIIIIe OTPUMAaHHS TTPaBUIILHOTO PE3YIIBTa-
Ty imeHTudikamii.

Hani npo pesyasrar igeHTHIKAil JTOCITi-
JUKYBAHOTO 3pa3ka BUBONATH y BHUIIISAII 3BiTY, IO
BKJTIOYAE JIBA HAWOUIBIT OMM3BKUX MIKPOOpPTaHi3-
MU 1 OLIBII JETaNbHY 1H(GOPMALIIIO IO IECATH 1H-
IIUX MIKpOOpTaHi3Max, 10 MaloTh 03HAKH OIi0-
HOCTI 3 Mac-CIEKTPOM JOCIIKYBAaHOTO 3pa3Ka.

JloCTOBIpHICTh OTpUMaHUX PE3YJBTATIB Xa-
paktepu3yeThbes 3HadeHHM Bin 0 mo 3000, a ta-
KOXK KOJIIPHUM, CHMBOJIGHHIM 1 JIITEPHUM ITO3HA-
YEHHSIM, TIPEJICTABICHUM y TaOuII 2.

Pesynbrar imenTudikaiii MikpoopraHi3miB,
III0 MICTATHCS B 3pa3Ky, 3aIUCYIOTh Y KypHaI Mi-
KpOOI0JIOTIYHOTO AOCHIIKEHHS 1/a00 BHOCATD Y

Tabmuns 2 — CTyninb A0CTOBipHOCTI OTpMaHuX pe3yabTaris 3a onomororo MALDI-TOF mac-ciekTpomeTpii

Ne i/ Jiama3on Score Ormmc
1 2000-3000 Bucoxa iiMOBipHICTh BHIOBOT ineHTH(IKALIT
2 1700-1999 Hapiiina pogoBa izentudikaitis, MOXJIMBa BUIOBA iTeHTH(IKALIS
3 0-1700 Hewnaniitna ineHTudikaris

Oo6rosopenns. I[IpoBeneHHS BHUIOBOI iACH-
TU(IKAIT MIKPOCKOIMYHUX IPUOIB 3a JOIOMOIOI0
Mac-CIIEKTPOMETPIi JoromMarae IBHUAKO 1 SKic-
HO i7eHTH(IKYBaTH IUTICHABI TPHOM Ta IPIKIKI.
BusnaueHHs BHIOBOi HAJEKHOCTI MIKpPOCKOITiY-
HUX OPTaHi3MiB BiIOYBa€ThCS 332 paxXyHOK aHAI3Y
OinkoBOi (bpakiii Ji3aTy MIKPOCKOIIYHHUX TPHOIB
Ta ApiKIKIB (ipsMe OiikoBe HpodiToBaHHS ).
IIporpamue 3abesmeuennss MALDI Biotyper
BKJTIOYA€E aBTOMATUIHY 1ICHTU(DIKAIIIO TUTICHIBUX
rpu0OiB Ha IiJCTaBi MOPIBHAHHSA BUXITHHX CIICK-
TpiB 3 pedepeHTHUMHU CIEKTpaMHu Oa3W JTaHWX.
InenTudikarmis MiKpOOpraHi3MiB 3a JOIIOMOTOIO
MALDI-TOF MS r1pyHTy€eThCS Ha OIIHIN PHOO-
COMHUX OLJIKIB, SIKi 3a3BHYail HAsIBHI B KIIITHHI.

Yytmusicte Meromy MALDI-TOF MS cra-
HoBuTh 10°-10° m.k./c™®. TIpH 1bOMY TOYHICTB
imeHTH(QIKaIll 3aJeKUTh BiA KUIBKOCTI JOCII-
JDKYBAaHOTO MaTepiaiy.
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KOMIT I0TepHO-1H(pOpMaITiiHy CHCTeMYy, 10 30e-
pirae iHdopMaIio J1a0OpaTOPHUX PE3YIBTATIB.
3BiT TakoX 30epiraroTh B 0azi mporpaMHOToO 3a-
Oe3IeUeHHS PUIIATY.

Ilepiomu9IHICTE KOHTPOIIO CTAaOIILHOCTI BH-
MIpIOBaHb PETIaMEHTYIOTh y KepiBHHITBI 110
SIKOCTI Jtaboparopii. 3anexHo Bix 00paHoi mepio-
TUIHOCTI, aje He pimme 1 pa3y Ha MicsIlb, IPOBO-
IATh iMeHTU(DIKAIII0 KOHTPOIBHUX TECT-IITaMIB
MIKPOOPTaHi3MiB.

BucnoBku. Texuomoris MALDI-TOF wmac-
CTIIEKTPOMETPHYHO] 1IeHTH(DIKAITI] MIKPOMIIIETIB Xa-
PaKTEePHU3YETHCS BUCOKOIO IIBHIKICTIO BHMIiPIOBAH-
HsI, HU3BKOIO BAaPTICTIO BUKOPUCTOBYBAaHHX PEAKTHU-
BiB 1 MaTepiaiB Ta MPOCTOIO MPOOOTIIATOTOBKOIO.

BigomocTi npo 1oTpuMaHHs 0ioe THUHHX HOPM.
TBapuH a1 TOCHiKEHHS HE BUKOPUCTOBYBAITH.

BinoMocTi npo koH(JIiKT iHTEpeciB. ABTOpH
3asBIIIOTH TIPO BiACYTHICTH KOH(IIIKTY iHTEPECIB.
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Hcnons3oBanue Maldi-TOF macc-cnekTpomerpun B
BeTePHHAPHOI MUKOJIOTHH

Teimkusckas H.B., Telmkusckast A.M.

HUccnenosano ucnonszosanue MALDI-TOF macc-criek-
TPOMETPHU UL WICHTU(GUKALMU JPOXOKEH M IUICCHEBBIX
rpuOOB B KOpPMax JIJIst )KUBOTHBIX.

Marepuanom i paboTsl ObUIH 00pasIbl KOPMOB IS
KHUBOTHBIX, MOCTYMABILINE JJIsl HCCIIEIOBAHUS U3 Pa3HBIX pe-
TrHOHOB YKpauHsl. Hannuue nposkxeid ¥ miecHeBbIX TpHOOB
onpenensanu cormacHo JCTVY ISO 7954: 2006. dns ycra-
HOBJIEHHs OOIIEH 3aCTMOPEHOCTH KOPMOB MHKPOMHIIETAMH
MIPOBOJMIIH MEPBUYHOE BBIIENCHUE TPUOOB C KOPMOB ITyTEM
nmocesa ux Ha cpexny Calypo, pu 3TOM MPUMEHSUIU METOL
CEpUIHBIX Pa3BEACHUN VISl TIOACUETA COACPKAHMS AUACTIOP
rpuboB B 1 r xopma. MukyOupoBanu uccnenoBaHble 00-
pasisl kopMa 3a Temneparypsl 24 © C B TeueHue 5—7 CyTOK.
WnenTuduKanuio mieCHeBbIX rpuOOB MPOBOAMIM METOIOM
MALDI-TOF.

B mpornecce MHKONIOrHYecKoro o6cnenoBaHUsT KOPMOB
B Teuenue 2018-2019 rr. Or0 nccnenosano 198 obpasuos
KOPMOB IS )KUBOTHBIX.

3a WccnenoBaTenbCKUil IIepHo)] HauOoblee KoJIude-
CTBO 00CIIeI0BaHO KOMOMKOPMOB, 4TO cocTasisuio 30,4 % B
2018 rony, ot ob1ero koaudecTBa oopa3uos (19,6 % — xom-
oukopma it ntunpl, 10,8 % — mi1s cBuneit). 3a mITh Mecs-
ues 2019 r. Habmonaem Ty e TenaeHuuo: B 31,1 % ciydaes
npeodianano onpenesieHHe JPONOKeH U IIIECHEBBIX IPUOOB
B KOMOMKOpMax, U3 HUX 19,8 % npuxoautcs Ha koMOMKOpMa
g ntanel 1 B 11,3 % ciyyaeB — ansg cBuneil. Ha Bropom
MeCTe 10 KOJIUYECTBY HCCIIEN0BaHUI 00pasIbl KyKypy3bl —
11,91 11,3 % B 2018 1 2019 cooTBETCTBEHHO.

HauGonee pacnpocTpaHeHHBIMU BHAAMH I'PUOOB B KOp-
Max ObUIM TpeAcTaBUTENM pomoB Fusarium, Penicillium,
Aspergillus, Alternaria, Mucor, Rhizopus, Cladosporium.

IMpuHaaneHOCTh MUKPOCKOIIMUECKUX TPUOOB K OMpe-
JIETIEHHBIM POJIaM OMNPENEIsIN IMyTeM OLEHKH MOpP(}OIOorHu
KOJIOHHH TPUOOB Ha cpeiax U MOP(OIOTHI0 KOHUANESHOCHBIX
CTPYKTYP.

Ocoboe BHHUMaHHE OOpamagd Ha MHKPOCKOIIMYECKHE
rpuObl ceMelcTBa Fusarium, KOTOpbIe SBISAIOTCS MPOLYLEH-
TaMH1 Pa3INIHbIX MUKOTOKCHHOB. C IMOMOIIBIO TPOrPaMMHO-

ro obecneyenuss MALDI Biotyper nmpoBoauin aBroMaTiuyec-
KYIO HICHTH(UKALMIO HA OCHOBAHUY CPaBHEHHS COOPAHHBIX
UCXOIHBIX CIIEKTPOB Ipuba ¢ pedepeHTHBIMU CIEKTPaMU
0a3pl JaHHBIX caMoro mpubopa, a Taxke ¢ OubIHOTEKOM
Benbruiickoro yausepcurera (BCCM, Belgian Co-Ordinateo
collections of micro-organism).

3a pe3yibraTaMM MacC-CIEKTPOMETPHH, MUKPOCKO-
NMUYecKue rpudbl cemeiicTBa Fusarium ObUIM TpenCcTaB-
neHsl 9 Bumamu. M3 HUX Yaiie BCero BCTpedalad 5 BHIOB:
E proliferatum, F. acutatum, F. subglutinans, F. verticillioides.
Cpenu rpuboB cembu Aspergillus npeobnagamu A. flavus,
A. pseudoglaucus, A. tubingensis, A. niger.

[TpoBenenne BUIOBOW HACHTU(GHUKALMA MHUKPOCKOIH-
YEeCKHX I'pHOOB C TOMOLIBI0 MacC-CIEKTPOMETPUM MOMOTra-
eT OBICTPO W Ka4eCTBEHHO HICHTH(HINPOBATH IUICCHEBBIC
rpubsl 1 aposoku. OnpeneneHne BUA0BON IPHHAUICKHOCTH
MHKPOCKOIIMYECKUX OPTaHW3MOB HPOUCXOAUT 32 CUET aHa-
n13a GeKOBOM (GpaKkLuK In3aTa MUKPOCKOIINYECKUX IPHOOB
u npoxokeit ("mpsmoe GenxoBoe npodunuposanue”). IIpo-
rpammuoe obecrnieuenne MALDI Biotyper BkjrodaeT aBro-
MaTH4YeCKyI0 HICHTH(QHKAIMIO IUIECHEBBIX I'pHOOB Ha OC-
HOBaHUY CPABHEHUS BBIXOIHBIX CIEKTPOB C pedepeHTHBIMU
CreKTpaMu 0a3bl JaHHBIX. MIeHTHuKams MIKpPOOPTaHN3-
MoB ¢ nomonpio MALDI-TOF MS ocHoBBIBaeTCs Ha OLIEHKE
puOocoManbHBIX OENKOB, KOTOpbIe OOBIYHO NPUCYTCTBYIOT B
KIJICTKE.

YysctBurenbHocTh Merogqa MALDI-TOF MS cocras-
aser 10°-10° m.x./cm?. TIpu 9TOM TOYHOCTh HACHTH(HUKALUK
3aBUCHT OT KOJIMYECTBA HCCIEAYyEMOTO MaTepuaa.

Jlns onpenenieHHs BEPOATHOCTH HACHTH(GUKALUM 3a-
JaHHbIA JorapupMuueckuil mokaszarens — KodpduimeHt
COOTBETCTBHA Score, 10 3HAYCHUIO KOTOPOTO M OLICHHBAIOT
HaJIS)KHOCTh U aIeKBaTHOCTh Pe3yJIbTaToB. YeM BhIIIe KOd]-
(ULOUEHT COOTBETCTBHS, TEM BEPOSATHEE IIOIyUCHHE IIpa-
BIJIBHOTO pe3yJbTaTa MICHTH()UKAIIIH.

Texnonorus MALDI-TOF macc-cnekTpoMeTpruecKoi
UJICHTU(UKALMH MUKPOMHLIETOB XapaKTepU3yeTcs: BEICOKOH
CKOPOCTBIO M3MEPEHHUS, HU3KOH CTOMMOCTBIO HCIIOIb3YEMBbIX
PEaKTHBOB ¥ MaTepPHAJIOB M IIPOCTOH IPOOOIIOATOTOBKOIA.

MALDI-TOF MC umeer BBICOKYIO JUAarHOCTHYECKYIO
YYBCTBUTEIILHOCTb.

KnioueBble ci10Ba: wHaeHTUHKAINS  IUICCHEBBIX
rpu6oB, MALDI-TOF, wacc-criektpomerpusi, Fusarium,
Penicillium, Aspergillus, Alternaria, Mucor, Rhizopus,
Cladosporium.

Use of Maldi-TOF mass spectrometry in veterinary
mycology

Tyshkivskaya N., Tyshkivskaya A.

Use of MALDI-TOF mass spectrometry to identify
yeast and molds in animal feed.

The material for the work was animal feed samples
received for research from different regions of Ukraine.
The presence of yeast and molds was determined according to
DSTU ISO 7954:2006. To establish the general contamination
of the feed with micromycetes, the fungi were first isolated
from the feed by planting them on Saburo medium, and
the serial dilution method was used to calculate the content
of fungi diaspores in 1 g of feed. The feed samples were
incubated and studied at a temperature of 24 ° C for 5-7
days. The identification of molds was carried out using the
MALDI-TOF method.
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In the process of mycological examination of
feed during 2018-2019. 198 animal feed samples were
examined.

During the study period, the largest number of feed was
examined, which was 30.4% in 2018, of the total number of
samples (19.6% - feed for poultry, 10.8% - for pigs). For five
months of 2019, we observed the same trend: in 31.1% of
cases, the definitions of yeast and molds in compound feeds
prevailed, of which 19.8% accounted for compound feeds for
poultry and in 11.3% of cases for pigs. In second place in the
number of studies, corn samples are 11.9 and 11.3% in 2018
and 2019, respectively.

The most common types of fungi in the feed were
representatives of the genera Fusarium, Penicillium,
Aspergillus, Alternaria, Mucor, Rhizopus, Cladosporium.

The affiliation of microscopic fungi to specific genera
was determined by assessing the morphology of the fungal
colony on media and the morphology of conidiophore
structures

Particular attention was paid to microscopic fungi of the
Fusarium family, which are producers of various mycotoxins.
Using the MALDI Biotyper software, automatic identification
was performed based on a comparison of the collected
initial spectra of the fungus with the reference spectra of the
database of the instrument itself, as well as with the library
of the University of Belgium (BCCM, Belgian Co-Ordinateo
collections of micro-organism).

Following the results of mass spectrometry, microscopic
fungi of the Fusarium family were represented by 9 species.
Of these, 5 species were most often found: F. proliferatum,

are credited.

Tumkisceka H.B.
Tumkisceka A.M.
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F. acutatum, F. subglutinans, F. verticillioides. Among the
fungi of the Aspergillus family, A. flavus, A. pseudoglaucus,
A. tubingensis, and A. niger predominated.

Species identification of microscopic fungi using mass
spectrometry helps quickly and accurately identify mold
fungi and yeast. Determination of the species affiliation of
microscopic organisms occurs through analysis of the protein
fraction of the lysate of microscopic fungi and yeast ("direct
protein profiling"). MALDI Biotyper software includes
automatic identification of molds based on a comparison of
the output spectra with the reference spectra of the database.
Identification of microorganisms using MALDI-TOF MS is
based on the assessment of ribosomal proteins that are usually
present in the cell.

The sensitivity of the MALDI-TOF MS method is 103-
106 m.k./em?®. In this case, the accuracy of identification
depends on the amount of test material.

To determine the likelyhood of identification, a given
logarithmic indicator is the compliance coefficient Score, the
value of which is used to evaluate the reliability and adequacy
of the results. The higher the match rate, the more likely it is
to get the correct identification result.

MALDI-TOF technology for mass spectrometric
identification of micromycetes has a high measurement
speed, low cost of reagents and materials used, and simple
preparation holes.

MALDI-TOF MS has a high diagnostic sensitivity.

Key words: mold identification, MALDI-TOF, mass
spectrometry, Fusarium, Penicillium, Aspergillus, Alternaria,
Moucor, Rhizopus, Cladosporium.
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IlocTanoBka mpoOieMu Ta aHAJNI3 OCTaH-

3axBOpIOBAHH TBAPUH Ta JIOACH Ha CHOIPKY MPOJOBKYE 3’ BISITHCS y Tpa-
IUILIAHO eHJIEMIYHIX peTioHax, IO CBIIYUTH PO peabHy 3arp0o3y BUHUKHEHHS
XxBopoOH Ha Oynb-sKilf TepuTopii: y kpaiHax €Bpomm, A3ii, Ta IHIHX perioHax
3eMHo]1 Kyii. Criopu 30yqH1Ka cHOipKH QyKe CTiliKi y HABKOIHIIHBOMY CEpeno-
BUIIIi, BOHH 3QJIMLIAIOTHCS KUTTe31aTHUMU 10 300 pokiB. 3a CIPUSITIIMBUX YMOB
akTHBamis (MOOLIi3amis METa0OIITHYHNX TIPOIECiB) CHOP BifOYBAETHCS HMPOTS-
roM 1-2 XxB i3 HacTyIHOIO iHimianiero i mpopoctanHsaM (20-30 XB) Ta BUpOCTaH-
HsIM y BeretatuBHy KiIiTuHy (60-90 XxB). 300HO3HE 3aXBOPIOBAHHS Ha CUOIPKY €
aKTyaJIbHUM He JIMIie Ui YKpainu, a # s Ouisinocti kpain €Bponu Ta BChOro
CBITY, OCKIJIBKH 3aXBOPIOBaHICTh 3AJIMILIAETHCS HA BUCOKOMY PiBHI, I[OPIYHO pee-
CTPYIOTh THUCAYI JICTAJIbHUX BUITAJIKIB, Ha JIIKyBaHHS XBOPHX BUTPAYalOTh BEJIMKI
KOIUTH TPOMAJsH Ta AEpXKaB, a BUPOOHMKU TBApMHHUIIBKOI NMPOAYKLii HECYTh
3HAYHI €KOHOMIYHI 30UTKH Yepe3 3arubesib TBapUH Ta MPOBEICHHS MPOTHEITI300-
THUYHHX, TPOTHETIIeMiOJIOTIYHUX 1 MPO]ITaAKTHIHUX 3aXO/IB.

HaseneHo pe3ynbTaTi BU3HAUCHHS €(heKTUBHOCTI METOJUK BHIUICHHS CIIOP
30yauuka mramy Bacillus anthracis UA-07 i3 rpyHTy. BeTanosieHo, mo BHUKo-
pHCTaHHS METOAUKH i3 3acTocyBaHHIM TBiHY-80, 1 % cHpoBaTKOBOTO amb0yMiHy
y pocdarro-conmpoBomy Oydepi Ta arapy PLET, no3Bosie miqBUIIUTH BUIIICH-
Hs1 criop 30ymHUKa 13 IpyHTY Ha 16,8 % (p<0,001). BogHouwac ciif 3a3Ha4NTH 110
3a HEe3HaYyHO! KOHTaMiHAaMii JOCHiIKYBaHOTO TPYHTY 4M MaTepiajy, HMOBIpHO,
icHye mpobieMa OTpUMaHHS HEOCTOBIPHOTO Pe3ylbTaTy MOCHTiKeHHs. 3a yno-
CKOHAJICHOK0 METOJHUKOIO JUIS TOCIIKEHHsI HE00XiJHO BCHOTO 2,5 T IPYHTY, TOII
sik 32 MeTouKOr0 Ne 1 —60 1, Ne 21 3 —95, Ne 4 — 10 1, okpim TOTO /151 BiAMHBAaH-
Hsl CHIOP BUKOPUCTOBYIOTh Cy4acHi A€TEPreHTH, OiIbIIy MIBUAKICTh LEHTPUPYTY-
BaHHs, 100 % eTHIOBHUIA CIIUPT, SIKMH 3HUINY€E TPYHTOBY BEr€TaTHBHY Ta JIESIKY
cropoBy dopmy Mikpodiaopu (okpim criop Bac. anthracis).

Kurouosi cnoBa: cubipka, ciopu, Bacillus anthracis, TBApUHH, TPYHT, T10-
[IMPEHHS, METOIHKA.

[Iopiuna peecTpalis y cBiTi crajaxiB 3aXBO-

HiX aocaimkenb. EmizooTnuyHe Onaronomydds
Vkpainu Mae ctpareridyHe 3Ha4eHHS Il PO3BHT-
Ky arpapHoro cexktopy ekoHoMiku. CyuyacHui
PO3BHUTOK CBITOBOT pUHKOBOI KOHKYPEHIIii 3yMOB-
Jio€e 301NbIICHHS] MPOLYKTUBHOCTI Tally3i TBa-
PUHHUIITBA i OHOYACHO MOTpeOye BIOCKOHAICH-
HS TpodinakTUKU iHQEKIIHHUX 3aXBOPIOBAHb,
OCKIJIBKY iX 30yIHUKH MarOTh 3aTHICTh 3MiHIOBa-
TH CBOi 010JI0T1YHI BIACTHBOCTI, y 3B 53Ky 3 UMM
iCHye PH3HK DPO3IMOBCIOJDKCHHS iX, 1H(IKyBaHHS
Ta 3arubeni TBapuH i Jroaei [1-3].

PIOBaHHS TBAapHH 1 JITofeH Ha CUOIpKy MPU3BOAUTH
JI0 EKOHOMIYHMX 30UTKIB. L]e crioHyKae BUeHUX 70
MMOJAJIBIION0 BUBYEHHS OCOOIMBOCTEN Ol0/I0T1Y-
HHUX BJacTUBOCTEeH 30ymHuka Bacillus anthracis
(MopdonoriuHuX 1 MaTOreHHUX, YYTIAUBOCTI 110
aHTHOAKTEpiaJbHUX TMPENapaTiB), MOIIYKY HOBHX
npenapari Ui MpoQilakTHKH 3aXBOPIOBAHHA 1
BIOCKOHAJICHHS 3ac00iB J1aO0paTOpHOI 1iarHOCTH-
K1, OCKUTBKH 30yAHUK CHOIpKU TpUBaIuii yac 30e-
pirae MaToreHHICTh y NPUPOJHUX YMOBAX i MOXKE
BUKOPHUCTOBYBATHUCS SIK YUHHUK OiosoriuHoi 30poi
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abo tepopuzmy [4-8]. OnHi€r0 3 MPUIMH BUBYCH-
Hs 30yTHUKA € TIOMUpPEHicTh Bacillus anthracis y
pi3HHX KpaiHax Ta HOTo 3MiHU BHACIIIOK BILIUBY
PI3HOMAHITHUX €K30- Ta CHIOTCHHHX YMHHHUKIB.
3okpema, JIAIe Ha TEPUTOPii YKpaiHu 3HAXOAUTh-
cs Outpie 13,5 THC. 3aXOpOHEHb TBApHH, IO 3a-
TUHYJIH BiJ CHOIPKH.

OCKUIBKY CTIOPH CHOIPKH JOBTOTPUBAJIHI Yac
30epirarThCs y IPYHTI, AKH MOXKe OyTH 1 pe3ep-
ByapoM, TOMY 3aBAaHHSM OylO YIOCKOHAJIUTH
METOJl, ONMCAHWHA B 1HCTPYKIli BUAUICHHS CIIOp
Bac. anthracis i3 rpyaTy [9-10].

MeTta noc/aiaKeHHsl TToJsraia y BU3HAUYCHHI
e¢(DeKTUBHOCTI METOAMK BHIIJICHHS CIOpP 30YyIHH-
Ka Bac. anthracis 13 TpyHTY.

Marepian i meronm nociimxenns. [locmi-
JOKeHHS TpoBoAWIN B JlepkaBHOMY HAyKOBO-
KOHTPOJIBHOMY 1HCTHUTYTI O10TEXHOJIOTII 1 mTamiB
MikpoopranizmiB (JJHKIBIIM). Ilix gac Bu3HA-
YeHHS e()eKTUBHOCTI METOIHUK TTPOBOIMIIN TTOPIB-
HSHHS OTPUMaHHX IMOKA3HUKIB 3a I0CIiIKEeHb BHU-
JIJICHHS CIIOpP 13 CTEPHIIBHOTO Ta HECTEPUIHLHOTO
TPYHTY.

st mpoBencHHS OAaKTEPiONOTIYHMX METO-
IIiB TOCTIIKCHHS, 30KpeMa BUAUICHHS CIOp 13
TPyHTY, 0Opaim 3apeecTpoBaHi y pi3HUX KpaiHax
(Yxpaina, PecrryOmika bimopychk ta Pociiicrka ®e-
Jleparlisi) METOIMKH Ta CyJaCHUX HAYKOBIIIB MO0
nocmmkeHs Bac. anthracis [11-15].

Kinpkicte KYO migpaxoByBasv miciust KyJIbTH-
ByBaHHS 0aKTEpiONIOTIYHMX YaIlloOK 13 ITOCIBaMH B
TepMocTari 3a temmeparypu 37 °C mporsarom 24
ron. Y JNOCIHI/PKEHHSX BUKOPUCTOBYBAIU TPOOU
TPYHTY, TIONIEPEIHBO BHIATUBIIN 3 HUX KOPIHIII
POCIIHMH, KaMIiHIII TOIIO — CTEPHWIBLHUH (0 BHE-
CEHHJ CITOp) Ta HeCTepUIbHUHN IpyHT. s oTpu-
MaHHS CTEPHJIBHUX TPOO I'PYHT CTEPHITI3yBallld B
aBToKIIaBi 3a 1,5 arM nipotsrom 20 XB, OBii, 3 iH-
TepBajoM 24 roa. [oTyBaiin CIIOPOBY CyCHEH310
Ta BU3HAYAJIH 11 KOHIIEHTpAITIIO.

JIist oTpWMaHHS CIIOPOBOi 3aBHUCI KYIBTY-
py KyabTHBYyBalu Ha cepemoBuili MIIA 3a Tem-
neparypu 37 °C nporsarom 7 ni6. [y 3MuBaHHS
KyJABTypH 3 TIOXKHBHOTO CEPEIOBHUIIIA BUKOPUCTO-
ByBasu 0,85 % po3uun Harpito xjopumy. [loTim
CIIOPOBY CyCIIeH3ito i3 mTamy Bac. anthracis UA-07
PO3BOIMIIM 32 METOIOM CEpIHHUX PO3BEACHB [16]
y mpobipkax 3i crepwiasanM MIIB (o 9 cm®).
s mporo y mepimy mpobipky BHocwin 1,0 cm®
cycnensii, mepemimryBanu ta 1,0 cm® cymirri me-
PEHOCHIIH y APYTY MPOOIpKY 1 3HOBY MEPEMIIITyBa-
mu (3 pasu, He JOTOPKYIOUUCH CTIHOK TIPOOipKH),
aHAJIOTTYHHUI 00 €M MEePeHOCUIM 3 Ipyroi y Tpe-
Ti0. Takux po3BeneHb MPOBONWIH IO OTPUMAaHHS
posBenenus 10°.

JlJ1 KO)KHOTO HACTYITHOTO PO3BEACHHS BUKO-
PUCTOBYBaJM CTEPHUIBHY MINETKy. BukoHyBain
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possenenns (102-10°) cmoposoi cycmensii [17]
Ta o 0,2 cM® BHOCWIHN ¥ ()IAKOHM 3i CTEPHIBHAM
rpyHTOM. HacTyrmHi aii i3 miAroToBICHUMH TIpooa-
MU POBOAWIIH BiJITIOBITHO O OMUCAHUX METOIIK
[11-14] (tabmn. 1).

Jnst mocraHoBKH MeTomuku Ne 5 BimOupaym
2,5 T IpYHTY, PO3MIIIYIOYH HOTO Yy CKIISTHY KOJIOY
i saymmBanmu 12—15 cm® po3unHy It €KCTpaKinii
(100 cm® muctmiapoBanoi Boam, 1,22 T caxaposw,
1,0 c™®, TBiH-80). Ilicast pydHOro CTPYLIyBaHHS
npotsiroM 1 xB BuTpumyBamu 30—40 XB y craHi
criokoro. Bigbupanu 3 ¢cM® piguHu 3 IOBEPXHI Ha-
JIOCAZI0BOI PIIUHU y CTEPUIILHY TPOOIpKY, d07a-
Bas 6—8 cm® BCA/®CB (dinsrposanoro 1 % 6u-
Y4ayoro CHPOBATKOBOro anbOyminy y 0,01 moms/cm?
¢docdarno-conboBomy Oydepi, pH 7,0-7,2) —
TUTsI 3a0€3TIeUCHHS OCaHKCHHS CIIOP IEHTPUyTY-
BaHH:M, sike mpoBoawin 3a 5000 00./XB, IPOTIroM
10 xB.

HamocanoBy pinuHy 37THBaiyM NUISIXOM aBTO-
KJIaByBaHHs, a 10 ocaxy gomasamd 1,0 cm® BCA/
OCB. IloTiM ouHIaX CIIOPH IIITaMy BiJl CTOPOH-
HBOT MikpodopH, Hoaaruu 10 ocamy S cm® 100 %
STWJIOBUN CHUPT (SKUH OTPUMYBAJH IIITXOM JI0-
JaBaHHSA 10 96 % €TUIIOBOTO CITUPTY BUCYIIEHOTO,
sueBoaHeHoro CuSO,) mpotsrom 1 rox 3a KiMHar-
Hoi Temneparypu. CycnieHsii i3 IpyHTy BUCIBaJIHM Ha
KUBWIIBHI cepenoBuia MIIA (M'sco-ienToHHMIA
arap), kpoB’stHmii MIIA (KMIIA) cepenosuma
PLET Ta arap Xotriarepa, comosuii MIIA. Cin
3a3HAYUTH, 110 32 BUKOPUCTAHHS Y JOCIII HECTe-
PWILHOTO TPYHTY (JI0 BHECEHHS CIIOp ITamy Bac.
anthracis UA—07) cycnenzito BuciBamu Ha 2-3
OaKTepiONIOTIYHI YaluTKd METoAOM JIpHraasCchKoro
Ha cepenoBumna PLET. 3actocyBanHs qaHoro Me-
TOAy OYJIO TIOB’S13aHO 3 BEJMKOK KUIBKICTIO IPYH-
TOBOI MIKpOQUIOpH, KA 3aBaXkasia 11eHTH()IKyBaTH
KoJioHii Bac. anthracis. KylIbTHByBaIH TOCIBH 32
temrieparypu 37 °C potsrom 2448 ro.

PesyabTraTun mochaimkeHHsi. Pesymeratn BH-
3HaYeHHS e(QEKTUBHOCTI METOIUK BHIUICHHS
criop Bac. anthracis 13 TPYHTY TPEICTaBICHO Ha
pUCYHKY 1.

3a BukopucTanusa Metoauk Ne 1-5 s Bumi-
JIEHHSI CTIOp i3 TPYHTY BCTAHOBJIEHO, IO 13 HEC-
TEPUIHHOTO TPYHTY OTPUMAHO MEHINY KiJIBKICTh
CIIOp, HIX 13 CTEpUILHOTO. MOXKJIMBO, II€ TIOB’SI-
3aHO 13 BEJUKOI0 KIJBKICTIO CIIOp TPYHTOBHUX Mi-
KpOOpPTaHi3MiB.

Y xomi MOCHIIHKEHHS TPYHTY 3a JOTIOMO-
roro Meromuku Ne 1, 3 Bukopucranusm 15,0 cm®
0,85 % dizionoriyHoro po3uuHy, |5-XBHIUHHOTO
uentpudyrysanss 3a 3000 006./xB, OUIBIIY KiJb-
KICTh CHIOp BHIUBUIH 13 CTEpUIHLHOTO TPYHTY (Ha
0,81 crmop/r AOCIIKYBaHOTO IPYHTY), 1110 CTAHO-
Buio 2,9 % cmop Bim BHECEHHX i3 CTEPHUIHLHOTO
rpyHTYy Ta 1,8 % — 13 HECTepUITBHOTO.
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Tabmuit 1 — Cxema J0CJizKeHHS criop

CepeioBHIIe
MIIA 3 0,01 % oe-
HondraneiH-poc-
(haTtom Hatpito

em*0,85 % NaCl

Etan nocainxens Metoanka
Ne 1 Ne2i3 Ne 4 Ne 5

Po3umn st excrpaxiii 0,85 % NaCl, 0,85 % NacCl, €axapo3a-TPUTOH | PO3YMH JUIsl eKCTPaKIil (au-

110 00’ eMy 110 00’ emy 30,0 cm? CTUJILOBaHA BOAA, Caxapo3a,

15-20 cm? 15-20 cm? TBin-80) 12-15 c™®
Crpy1yBaHHS, XB 25 10 1 1
OcapkeHHs, XB 5-8 5 - 30-40
QinpTpyBaHHs + - - -
Jonasanns nipodocdary
HAaTpiio — + - -
Crpy1ryBaHHs, XB — 10 - —
TemmneparypHa 06po6Oka 80 xB, 65 °C - — —
BincroroBanus, XB - 5 - -
Lentpudyrysanus 3000 06./xB, 1000 06./x8, 15 xB 1187 06./x8, 3 cM® HaZOCaIOBOI piUHK

15 xB 1 xB Ta
6-8 cm®* BCA/®CB
5000 06./xB, 10 xB
BCA/®CB - - — 1 c™® 1o ocany
®CB i3 0,05 % Tgin-20 - - 10 50 cm? -
Llenrpudyrypans - 15 xB nenTpudyry- 5000 06./xB -
BaHHs 6000 00./xB 10 xB, 4 °C

100 % eranon mid o4n- - - 10 ocaxy — 5 cM’, 5 em® 100 % eranon,
IIEHHS BiJl CTOPOHHBOL 1 ron 1 rox
Mikpodopu
Hanocanoga piguna ocaJl — ociB Ha JI0 ocafy monatH 1 - -

D KinbKicTb BUAINEHWX CMNOP i3 FPYHTY

crop)

(cTepunizoBaHOro nepefl BHECEHHSM

1.5

0.5

MeTogura Nel

BKinbKicTb BUAINEHNX CMIOp i3 FPYHTY
(nonepeaHbO He cTepunizoBaHoro)

Metogmmxa Nel-3

Metogmka Ned

Puc. 1. Kinbkictb cnop Bacillus anthracis, mo Bugisieno 3 rpynry Ha MIIA, KYO,
* * * p<0,001 Ta * *p<0,01 — MOPIBHSHO 3 TIOKa3HUKAMH METOIUKH Ne5.
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OxkpiM Toro, y meronukax Ne 1-3 BkazaHo
MPOBOJUTH TMOCIB JHIIe 3 ocany (micns neHTpudy-
TYBaHH:), a HaJOCAZOBY PiAMHY BHAansaTdH. Hamu
X OyJ70 BUSIBICHO (IIUISIXOM IMOCIBY Ha TIOXKWBHI
cepenoBmIa) cropu Bac. anthracis y Hajmoca-
MOBiH PiIMHI MiC/s UEHTPUQYTYBaHHs CyCIEH3ii
(puc. 2). UmosipHO, 3000 006./XB HEOCTATHRLO JUIS
OCaJDKEHHSI BCIX CIOP y MPooi.

[Tix 9ac MOPiBHSHHS PE3YNLTATIB TOCIIKCHD
METOIVMK BUAIUICHHS cniop Bac. anthracis i3 cre-
PHWJIBHOTO i HECTEPHIIBHOTO I'PYHTIB BCTAHOBIICHO,
III0 32 KyJIGTHBYBAHHS Ha KUBUJIBHOMY CEpEeIOBH-
i MITA KidbKIiCTh CIIOp, BHIIICHUX 32 METOJH-
kamu Ne 2 1 3, 6yna Haiimenmmoro (0,43+0,2 KVO,
o ckianano 1 % Bix BHeceHUX criop y 1 T rpyHTY
ta 0,33+0,04 KYO - 0,8 % Bin BHeceHux ciopy 1 r
IPyHTY BIJIITOBITHO).

HmoBipHO, MEHINTY KiNBKICTh BUIIIEHUX CIIOP
OTpHUMaJIH 3a paxyHok BHeceHHs 15,0 cm® 0,85 %
(bizionoriyHOr0 PO34YHHY Ta |5-XBWIMHHOTO IIEH-
tpudyrysanns 3a 1000 00./xB.

[Moka3HuKkH, OTpUMaHi 3a MeToAuKOo0 Ne 4,
Oy/TM BHIIIMMH 32 MOKAa3HWKW BUIUICHUX CIIOp i3
CTEPWJIBHOTO Ta HECTEPHJIBHOTO IPYHTY, IOpIiB-
HSHO 3 OTPUMAHHMHU DPE3ylbTaTaMH 3a METOIH-
kamu Ne 1-3. Binmpury KuUTbKiCTh BUIUJICHUX CTIOP
3a MeTonuKoo Ne 4 HOB’S3yeMO 3 BHKOPHCTaH-
HSIM MEHIIOT KiJIBKOCTI IPYHTY JUIS TOCIIIKCHHSI.
Bracnizok nporo y mpo6i HECTEPHIIBHOTO IPYHTY

MOXE MICTHTUCS MEHIIA KiJIbKICTh CTOPOHHBOI
MikpoQuIopH 1 criopu 30yaHHKa CHOIpKH Olijiblie
Ta Jerme BUAUIAIOThCA. [ligTBepmKkeHHsIM Oi1b-
moi eQEeKTUBHOCTI BHKOPHUCTAHHS METOIUKH €
JTOCITIDKEHHS CTIOp Y CTepriibHOMY TpyHTI. Kiib-
KICTh CIIOp MEpEeBHIIyBajIa MIOKa3HUKH, OTPHUMAaHI
3 BuKopucTaHasIM metofuk Ne 1-3 wa 1,2-3.,7 %.

Cnig 3asHaumTH, 0 MeTtomuka Ne 5 OuIbIn
epexTrBHA, TOpIBHAHO 3 iHmEMMH (Ne 1-4),
OCKIUIBKH 3a JOTIOMOTOIO Hei BUSIBISIIOTH CIIOpH,
3a BHECEHHS y TPYHT HaiiMeHoi Kijpkocti (16,54
KYO/r rpyHTY), @ BUIISETBCS — HAWOLITBINA KilTb-
kicth (3,0 KYO/T rpyHTY), SIK 32 IOCTAHOBKH JIO-
CHiy 31 CTEPWILHUM, TaK 1 HECTEPHILHUM TPYH-
TOM. MOXIIHBO, 1€ MOSICHIOETHCS (BiAMOBIIHO J0
YVAOCKOHAJIEHOT METOJIUKH) OUTBIIOI0 MIBUIKICTIO
HEeHTPU(YTYBAaHHS, BHUKOPHCTAHHIM JICTEPICHTY
TBiHy-80 [18]. Ha Hamy aymky, 11ie i mpu3Bemo 10
BHUIIOT KOHICHTPAIliT CIOp y NOCIHIKyBaHii cy-
CHeH3Il IPyHTY.

OoroBopennsi. Hemonikom Metomuk No 1-4
Mijl 9ac MPOBENEHHs JOCHIPKEHHS OO0 BHIi-
JICHHSI CTIOP 13 TPYHTY € OJIMH 13 €TaliB BUIaJICHHS
HaJI0CAJIOBOT PITUHU Y Je3iHQeKIiHHUNA PO3UHH.
OCKUTBKH 'y XOZ1 JIOCHIJDKEHHS HaJI0CaI0BOI pi-
JIMHY, TPU3HAYCHO]T U1 BUIAJICHHS, OyIl0 BULIe-
HO criopu 30ynHuKa. OKpiM TOTO, 32 TIOCTAaHOBKH
HEepIINX TPbOX METOAUK HEOOXiJTHO BUKOHYBATH
(GUIBTpYBaHHsI CYCIIeH31i TPyHTY Yepe3 MapieBHid

Puc. 2. Pict Bac. anthracis na xuBuibHomy cepenosuii MIIA y pa3i Buginenns
3a MeToAMKOI0 Ne 2 i3 Haoca 0Boi piluHHU Ta ocany.
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¢ineTp Ta nentpudyrysanss 3a 3000 00./xB, a
e, WMOBIPHO, € TPUYUHOIO 3HIDKEHHS KUTHKO-
CTi BUAUICHHUX CIOp. Takok, OMHUM 13 HEIOJIKIB
€ TIporpiBaHHsA CycrieH3ii 3a Temmeparypu 65 °C
npotsiroM 80 XB, IO HE 3HMIIYE BCIO CTOPOHHIO
IPYHTOBY MIKpOQJIopy, NpUTaMaHHy IPYyHTY 1
YCKJIQIHIOE MOAANbIIy iaeHTH(IKAII0 OTpUMa-
HUX KYJIBTYP.

3a yIOCKOHAJICHO HaMH METOJIMKOFO JIJISt JI0-
CIIIIKEHHST HEOOXiTHO BCHOrO 2,5 T IPYHTY, TOAI
sk 3a Merogukoro Ne 1 — 60, Ne 213 — 95, Neo
4 — 10 1, BUKOPUCTOBYIOTECS CYJIacHI JCTCPreHTH
(ane 0,85 % po3unH HATPIIO XJIOPHUIY) AT BiIMU-
BaHHS CIOp, OLTBINA MIBHIKICTE MEHTPUYTyBaH-
Hs (5000 06./xB), 100 % eTHIOBUI CIIUPT, KU
3HUIIYE I'PYHTOBY BET€TAaTUBHY Ta JICSIKY CIIOPOBY
dhopmy mikpoditopu (oxpim ciop Bac. anthracis).

BucHoBku. BUKOpHCTaHHS METOIWKH i3 3a-
cTocyBaHHAM TBiHY-80, 1 % cHpOBaTKOBOTO aJlb-
Ooyminy y docdarHo-conpoBoMy Oydepi Ta ara-
py PLET, mo3Bosie miABUIIATHA BUAUICHHS CIIOP
30yaHMKa 13 IpyHTY Ha 16,8 % (p<0,001), mopis-
HSHO 3 METOIHMKOIO, OTIMCAHOI0 B YNHHIN IHCTPYK-
mii, 3a BUKOPUCTAHHS (i310JIOTITHOTO POIUNHY
HATPI0 XJIOpUAY, TU(PEPEHII HHO-A1arHOCTHYHOTO
cepenosuma MITA 3 nonasannsm 0,01 % denon-
¢draneiny pocdary HaTpitO.

BinomocTti mpo aorpumMaHHsA 0ioeTHYHHX
HOpM. TBapuH AJIsl IOCHI/PKEHHS HE BUKOPUCTO-
BYBAaJIH.

BinomocTi npo koH(IIKT iHTepeciB. ABTOpH
3asBIIIOTH TIPO BIACYTHICTH KOH(MIIIKTY iHTEPECIB.
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Onpenenenne 3¢)(peKTHBHOCTH METOAMKH Bbljee-
HUs ciop Bo3oynuTest Bacillus anthracis ¢ no4Bbl

Py6aenxo U.A., Pyonenko C.B.

3aboneBaHns JKMBOTHBIX M JIIONEH CHOMPCKOH s3BOM
MPOAOJIKAET MOSIBIATHCS B TPAJUIIMOHHO SHAEMUYHBIX PETH-
OHAaX, YTO CBUJIETENBCTBYET O PeabHOI yrpo3e BOSHUKHOBE-
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HUs Oosie3Hu Ha 0001 TeppuTopuu: B cTpanax EBpomsl,
A3uM U JpyTUX peruoHax 3eMHoOro mapa. Criopsl Bo30yau-
Tesl CUOMPCKOU SI3BBI OYEHb YCTOMYHUBBEI B OKPY)Karollen
cpelie, OHU OCTarTCs Ku3HecrmocooHpMU 10 300 net. [Ipu
OJNIaronpHsATHBIX YCJIOBHSIX aKTHUBAaLMs (MOOWIM3alUs Me-
Ta0OJINYECKUX MPOLECCOB) CIOP IPOUCXOAUT B TCUCHHE
1-2 MMH ¢ mocneayrolmel MHULIMAUed W IpopacTaHu-
eM (20-30 MuH) M BBIpAaCTaHHEM B BET€TaTHUBHYIO KJIETKY
(60-90 mun). Cubupckas s3Ba SABISIETCS aKTyaJbHOH He
TOJIBKO JJIs1 YKpauWHBI, HO U Ul OOJBIIMHCTBA cTpaH EB-
POIIBI ¥ BCETO MHPa, MTOCKOJIBbKY 3200JI€BaeMOCTH OCTACTCs
Ha BBICOKOM YPOBHE, €XKETOJHO PErHCTPUPYIOT THICSYH JIe-
TaJbHBIX CIIyyaeB, Ha JICUCHHE OONIBHBIX TPATIT OONbIIHE
CpeficTBa TPaXAaH M TOCYAApCTB, a MPOU3BOAUTENHN KH-
BOTHOBOJIYECKON NMPOAYKIMH HECYT 3HAYUTENBHBIN SKOHO-
MUYecKnil ymepO u3-3a THOEIH KUBOTHBIX U IIPOBEACHUS
MIPOTUBOSITN300THIECKHX, IPOTHBOIITUAEMUIECKUX U IIPO-
(MIIAKTHYECKUX MEPOIPUSTHH.

ITpuBeneHs! pe3ynbraThl onpeaencHus 3PpHeKTHBHOCTH
METOIUK BbIAEIeHNs crop mrtamma Bacillus anthracis UA-07
U3 TIOYBBL. YCTAHOBJICHO, YTO HCIOIb30BAHHE METOIUKH C
npuMmeHeHneM TBHHA-80, 1 % CHIBOPOTOYHOTrO aabOyMHUHA
B (hocarHo-coneBoM Oydepe u arapa PLET, no3Bossier mo-
BBICHTH BBIZIETIEHHE CIIOp BO30OyauTe s U3 1Mo4BHl Ha 16,8 %
(p<0,001). BmecTe ¢ Tem ciexyeT oOpaTHUTh BHUMAaHUE Ha
TO, YTO MPHU HE3HAYUTEIbHON KOHTAMUHAIIUN HCCIIELyeMOro
TpyHTa WIM Marepuaia, BEpPOSTHO, CyLIECTBYeT NpoOieMa
MIOJTy4EeHUsI HETOCTOBEPHOTO Pe3y/IbTaTa UCCIICIOBaHNSL.

Ilo ycoBepmeHCTBOBaHHON METOAMKE AJISI HCCIIEIOBa-
HUS He0OXOMMO BCero 2,5 T MOUBHI, TOT/A KaK M0 METOJUKE
Nel—-60r, Ne2wu 3—095 Ne4—10r, kpome Toro, st
OTMBIBAaHHSI CIOpP MCIOIB3YIOT COBPEMEHHBIE JETEPIreHTHI,
GonblIyt0 CKOpocTh LeHTpubyrupoBanus, 100 % STUIOBbIH
CIHPT, KOTOPBIH YHHYTOKAeT MOYBEHHYIO BEreTaTUBHYIO U
HEKOTOPYIO CHOpPOBYIO (hopMy MHKpO(IOpHl (KpoMe CIIop
Bac. anthracis).

KunroueBble cioBa: cubupckas si3a, cropsl, Bacillus
anthracis, )KUBOTHBIE, TIOYBA, PACIIPOCTPAHEHUE, METOUKA.
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Determination of efficiency of the methods for
isolating Bacillus anthracis pathogen spores from soil

Rublenko I., Rublenko S.

Diseases of animals and people with anthrax continues to
appear in traditionally endemic regions, indicating a real threat
of disease in any territory: in Europe, Asia and other regions
of the globe. Spores of the causative agent of anthrax are very
stable in the environment. It is known that they remain viable
for up to 300 years. Under favorable conditions, activation
(mobilization of metabolic processes) of spores occurs within
1-2 minutes, followed by initiation and germination (20-30
minutes) and growth into a vegetative cell (60-90 minutes).

Zoonotic anthrax disease is relevant not only for Ukraine,
but also for most countries in Europe and around the world, as
the incidence remains high, thousands of deaths are registered
annually, large sums of citizens and states are spent on the
treatment of patients, and producers of livestock products
bear considerable economic losses due to the death of animals
and carrying out anti-epizootic, anti-epidemiological and
preventive measures.

The article presents the results of determining the
effectiveness of methods for isolating the spores of the
causative agent of the strain Bacillus anthracis UA-07 from
the soil. It was found that using the method using Tween-80,
1 % serum albumin in phosphate-buffered saline and PLET
agar, it was possible to increase the excretion of pathogen
spores from the soil by 16.8 % (p <0.001). At the same time, it
should be noted that with a slight contamination of the soil or
material under study, there is probably a problem of obtaining
an unreliable study result. According to our advanced
methodology, only 2.5 g of soil is needed for the study,
whereas according to the method Ne 1 — 60 g, according to
the method Ne 2 and Ne 3 — 95, Ne 4 — 10 g. higher spin speed,
uses 100% ethyl alcohol, which destroys the soil's vegetative
and some spore like microflora (except for spores of Bas.
anthracis).

Key words: anthrax, spores, Bacillus anthracis, animals,
soil, distribution, methodology.
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One of the significant problems for the veterinary service and for human
medicine workers around the world are infectious diseases (parasitic and infectious),
common to humans and animals. In most countries, this group of diseases is called

s

“zoonoses,” although in many countries and many researchers this term raises
many questions and disagreements. In a number of countries, it is customary to
strictly divide them into “zooanthroponoses” and “anthropozoonoses”.

However, despite the difference in terminology, the importance of zoonotic
diseases remains relevant for everyone.

Of course, in countries with different climatic, geographical, cultural and
gastronomic characteristics, certain diseases will prevail, but their social and
economic significance, however, will be similar for everyone.

In our work, we wanted in a comparative aspect to show the most significant
zoonoses and the dependence of their distribution on climatic, geographical,
gastronomic, cultural and a number of other features of the countries. We have
carried out work in such countries as the Republic of Belarus, Turkmenistan,
Tajikistan and Azerbaijan.

In our work, we identified the most significant zoonoses for the above
countries and determined the main causes and factors contributing to the
emergence and dissemination of these pathologies

The studies were carried out using modern research methods, such as
epizootological, virological, bacteriological, molecular genetic, statistical.

As a result of the studies, it was found that a number of zoonotic diseases,
such as rabies, pasteurellosis, tuberculosis, are quite widespread in almost all
of these countries, while anthrax, brucellosis, echinococcosis, have a significant
difference in the intensity of spread, and the immediate causes of this difference
are both climatic and geographical factors, and features of agriculture, and a
number of others.

Key words: zoonoses, infections, infestations, rabies, pasteurellosis,
anthrax, brucellosis, tuberculosis, echinococcosis, cestodoses, trichinosis,
ascariasis, cryptosporidiosis.

Problem statement and analysis of recent re-
search. The most important task in modern veter-
inary medicine is to develop effective measures in
preventing contagious diseases, especially zoonosis
- diseases that are common to animals and humans.
Nowadays there are a number of differences in the
terminology of this group of diseases, despite of a
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clear WHO classification. A number of researchers
and authors believe that this designation is abso-
lutely wrong, others consider that the terms "an-
thropozoonosis" and "zooanthroponosis" should be
separated rather than joint into one concept - "zoo-
nosis". Anyway, most researchers consider that the
term "zoonosis" is the most acceptable and compre-
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hensible and a number of diseases cannot be partic-
ularly classified as anthropozoonosis or zooanthro-
ponosis, so there are various terminology in various
literary sources.

There are zoonotic diseases of infectious
nature and zoonotic diseases of parasitic nature
among all diversity of zoonotic diseases. For each
separate country, there are some of the most com-
mon and most significant zoonotic diseases, which
depends on both the climatic and geographical
characteristics of the country and on the special
features of agriculture, cultural characteristics and
gastronomic preferences.

Of course, all zoonotic diseases cause some so-
cio-economic damage, but from all their diversity
the most significant ones should be distinguished.

Today, rabies, anthrax, brucellosis, echinococ-
cosis and some other diseases are the most danger-
ous for both humans and animals. It is favourable
that a number of diseases mentioned above can be
prevented by vaccinations, but, unfortunately, not
all. At the same time, strict compliance of veter-
inary and sanitary rules, animal keeping rules al-
lows to prevent the emergence and spread of those
diseases in which specific prevention has not been
developed. And it is precisely these rules that are
quite often violated by ordinary people and in some
cases by specialists of veterinary or human medi-
cine, so that leads to the emergence and spread of
zoonotic diseases.

Nowadays scientists in a number of countries
(India, China, the United States, etc.) have shown
the impact of a number of zoonoses, such as
echinococcosis, opisthorchiasis, cryptosporidiosis,
and a number of others on carcinogenesis. It
has been proved that the chronic course of
opisthorchiasis can lead to the development of
cholangiocarcinoma, liver sarcoma, pancreatic
cancer. People with colorectal cancer in 40-60%
of cases were diagnosed with cryptosporidium,
concurrently with echinococcosis localizing in the
brain, and, in some cases, neuroglioma was also
diagnosed. Blood cancer can be evolved in malaria,
schistosomiasis can lead to bladder cancer [1, 13].

In recent decades, researchers and scientists
have detected that cryptosporidiosis is becoming
an increasingly serious problem in agriculture,
especially in that the disease affects young farm
animals, resulting in large economic losses. The
disease is characterized by the development of se-
vere immunodeficiency, diseases of the respirato-
ry system, as well as diarray syndrome. There are
also reports of mass people diseases by "water"
cryptosporiosis (because of eating poor quality
water). Outbreaks of cryptosporidiosis caused by
water sometimes can be large. Already in 1993
chrestomatic had the example of the largest water

epidemic in American history (Milwaukee, USA).
As a result of drinking water from a communal
water supply network containing the oocysts of
cryptosporidium, at least 400,000 people were of-
ficially ill. At the same time, 54 deaths were regis-
tered. According to other information, the number
of deaths was significantly higher.

At present, cryptosporidia have been selected
from 170 species of pets. According to Levine N.,
over 20 species of cryptosporidium parasite in
various species of animals. Most researchers note
that in farm animals, Cryptosporidium parvum and
Cr. muris, in birds - Cr. meleagridis, Cr. Bailey and
Cr. galli. They parasite on the mucous membranes
of the gastrointestinal tract, in respiratory organs,
conjunctiva, in birds - also in the factory bag.
Parasite development lasts 3-7 days on mucous
membrane surface with formation of parasiform
vacuum [1, 13].

It should be noted that close attention to this
problem among the population began to be paid
only in the 1970’s due to the exacerbation of the
problem of immunodeficiency in HIV-sick people
and the detection of cryptosporidia in them. Many
studies have shown that cryptosporidium infection
is significantly more common than the reported in-
cidence. For example, in Germany, C. parvum is
diagnosed in about 2% of patients with severe kid-
ney, but antibodies are detected in 15.4% of exam-
ined children. There are reports of detection of anti-
bodies to cryptosporides in children under 16 years
in 57.5% of cases (East China) and in almost 100%
of children under 4 years (Brazil) 1, 2, 13, 16].

Echinococcosis - from the zoonosis point of
view, it primarily has the importance of larval
echinococcosis, which has a wide distribution
among herbivores and omnivores animals (pigs,
sheep, rodents, less often cattle, etc.). Parasitosis
is particularly common in countries with devel-
oped sheep farming. Carnivores infected with
imaginal echinococcosis (dogs, foxes, etc.) [1, 6,
13, 14] are dangerous to humans directly in terms
of the transmission of invasion.

Opisthorchiasis is a widespread parasitosis
among carnivores, especially in cat family, as well
as among omnivores, including humans. Opisthor-
chiasis is particularly common in countries with
advanced industrial fish farming, where river and
lake fish make up a large part of the diet of humans
and animals. As mentioned earlier, opisthorchiasis
can contribute to the development of oncological
pathologies [1, 13].

Rabies and anthrax are some of the most dan-
gerous diseases for both humans and animals. To-
day, thanks to regular vaccinations of domestic or
domestic and wild animals, rabies have been elim-
inated among domestic animals, and in a num-
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ber of countries - by almost 100% in wild fauna.
However, in Africa, India and several other Asian
countries, rabies claimed thousands of lives every
year, where a large percent of them are children.
Almost the same situation is with anthrax: as for
many developed countries it is either a long-for-
gotten disease, or recorded in the form of sporadic
cases among animals, and rarely - among humans.
At the same time, anthrax poses a real threat in
Asia and Africa (primarily), where all conditions
and prerequisites exist for its spread to both ani-
mals and humans. In the same countries, foot-and-
mouth disease is widespread among farm animals.
This disease also belongs to the group of zoonosis,
but cases of registration among the population are
isolated [2, 3,4, 7, 8, 11, 12, 19].

Given the relevance of the chosen topic, the
purpose of our work is to identify the most common
zoonoses in the territory of the Republic of Belarus,
Turkmenistan, Azerbaijan and Tajikistan and to de-
termine the main ways and reasons for their spread.

Research materials and techniques. During
the research parasitological (Darling’s and Fulle-
born’s flotation methods, full and partial parasito-
logical autopsy, Cil-Nielsen fecal smear colouring
to diagnose cryptosporidiosis, trichinelloscopy),
Microbiological (virological and bacteriological
(seeding on selective nutrient media, seeding on
cell cultures, and further identification of the agent),
Histological (detection of Babesh-Negri bodies for
rabies diagnosis), microscopic (preparation and
colouring of smears from pathological material
according to Gram), Serological (to detect specif-
ic antibodies), molecular genetic (PCR to diagnose
a number of viral diseases) and statistical research
methods, summary data from veterinary laborato-
ries and epidemiological stations were conducted
in each country. Researches were conducted among
animals of different species and ages, both agricul-
tural and domestic, ranging from 1.5 to 2000 and
more on average for each country. All researches
were carried out as part of mandatory dispensary
studies, according to the plans of diagnostic and an-
ti-episotic measures in each separate country. Data
on morbidity of the population were taken from the
consolidated reports of the Ministry of Health.

Results of researches. As a result of conduct-
ed research on the spread of the main zoonosis in
the territory of the Republic of Belarus, it has been
detected that nowadays the most significant zoo-
nosis are rabies, tuberculosis, pasteurellosis, lepto-
spirosis, chlamydiosis, cryptosporidiosis, visceral
toxocarosis (for the population) and ascaridatosis
in general, opisthorchiasis, echinococosis. Unfortu-
nately, it is also worth to mention anthrax, that has
been recorded this year for the first time since 1999
(a horse fell in one of the districts of Brest region).
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From the above-mentioned diseases, special
attention should be paid to rabies, this disease is
recorded annually in wild fauna, less often - among
dogs, on average from 600 to 1000 cases per year
(in the last 5 years). It should be noted that rabies
in pets is recorded in the form of sporadic cases
(dogs account for up to 90% of cases from all reg-
istered), but "forest" rabies is more massive, here
the main animal is fox, less often - raccoon dog,
wolf and other animals. Among the population of
the Republic of Belarus, the latest case of human
rabies was recorded in 2012.

Tuberculosis, leptospirosis, pasteurellosis, sal-
monellosis, chlamydia are detected in a number of
areas of the Republic, but are sporadic and do not
tend to spread, as rapid and targeted measures are
taken to eliminate diseases in unfavorable farms.

Brucellosis has not been registered in the Re-
public of Belarus for more than 30 years.

Regarding to parasitic zoonosis, the impor-
tance of cryptosporidiosis, ascaridatosis (visceral
toxocarosis, neoascariosis, pig ascaridosis), echi-
nococcosis and trichinellosis, and cysticercose is
to be noted.

At present, cryptosporidiosis are relatively fre-
quent (compared to previous years) registered in in-
dividual farms throughout the territory of the Repub-
lic of Belarus, although they are not epizootic. More
often, cryptosporidiosis is recorded in young cattle
aged from a few days (the most previously detected
being 2 days old) to a month (95% of all reported
cases) (Table 1). Rarely (5% of all cases) cryptospo-
ridiosis was recorded by us in young people over 1
month, and the number of oocysts detected in the
smear was 30-50% less than in young people before
the month. During all the research, the oocysts of
cryptosporidium in adults were detected only in 3
animals (3-5 oocysts in 20 fields of vision).

Among small cattle (sheep), the oocysts of cryp-
tosporidium were detected by us in 23% of all ani-
mals examined with medium or low invasion inten-
sity. The age of animals - lambs of 10-25 days old.

In Belarus, cases of cryptosporidiosis are also
registered among the population. On average, about
30 cases of human disease are detected per year.
There is also uneven distribution, which shows the
extent of its damage much wider. The main distri-
bution is in the east of the country (Mogilev and
part of Gomel regions) up to 77%, and among the
population of Brest, Grodno and Vitebsk regions
this invasion has not been detected.

Ascaridatosis - here we release quite wide
distribution (up to 70-80% of the animals exam-
ined) dog toxocarosis, toxascariosis, cat toxocaro-
sis, from 10 to 60% of pig ascaridosis. It is also
worth to note the annual registration of visceral
toxocarosis in the population (on average 150-200
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cases per year, in the vast majority of them are
children from 3 to 10 years old) (Table 2).

Echinococcosis and trichinellosis have prac-
tically ceased to be registered among pig heads,
which is due to the introduction of strict rules for
the maintenance of pigs in closed enterprises and
the prohibition of the holding of animals even in
the private sector. During the last 5 years, only iso-
lated cases of echinococcosis and trichinellosis in
domestic pig were recorded (Table 1).

With regard to echinococcosis (larval) in farm
animals, it should be noted that in the vast major-
ity of cases echinnococcus was recorded in sheep
(in the opening of fallen animals or in the post-
slaughter veterinary and sanitary examination of
carcasses and organs). Here it should be noted that
the greatest degree of invasion by echinococcus
larvae, thin-neck and pisiform cysticeras (25-45%
of all animals examined (carcasses)) we have not-
ed in the private sector, where pastilles are used on
non-cultured pastures, near forest areas or on the
outskirts of cities, where there is a high probability
of falling on pastures of vagrants or rural agitators,
foxand other and other. Among the probably and
main reasons of spreading of larval cestodoses are
the harvesting of fodders in the area of forest and
suburban areas, non-cultured pastures.

In the research of the spread of imaginal echino-
coccosis among dogs, we noted single cases of echi-
nococcosis in domestic dogs (3-5%), while a high

percent (up to 60%) is in vagrant, rural and hunting
dogs, which is related to the conditions of detention
and feeding, as well as the level of veterinary care
of animals. Rural and stray dogs are not regularly
dehelminated and feed more often on waste and
poor quality feeds. Hunting dogs are more likely
to contact (especially when hunter-owners are illit-
erate) with infected larval stage echinococcus (and
other cestodes) feeds, thereby infecting themselves
and re-contaminating the environment. The highest
percentage of echinococcosis infection from wild
carnivores is observed in the fox.

With regard to human infection with echino-
coccosis, 10+-3 cases in average per year have
been recorded in recent years.

Opisthorchiasis is registered by us in domestic
carnivores, mainly (about 70% of all reported cases
are cats), was registered in wild carnivores. The main
percentage of opisthorchiasis is found in the Gomel
region, both in animals and in humans, which is due
to the natural reservoir of this invasion in the area. In
humans, opisthorchiasis is recorded in sporadic cas-
es, as often as possible in the Gomel region (Table 3).

Fasciolosis is widespread among cattle, aver-
aging 30-40% of the population in a number of
farms. However, there have been no cases of reg-
istration of human fasciolosis in the territory of
the Republic of Belarus in the last 5 years.

In Turkmenistan, compared to the Republic
of Belarus, the issue of zoonosis is more topical,

Table 1 — The intensity of parasitic zoonosis among farm animals for the last 5 years according to reports from meat
processing companies and regional veterinary laboratories

Name of Number of cases

diseases 2018 year 2017 year 2016 year 2015 year 2014 year
Echinococcosis of pigs - - 1 2
Echinococcosis of sheep. - 2 - 2 -
Cryptosporidiosis of cattle. 742 1473 1187 1154 872
Cryptosporidiosis of pigs 15 31 11 23 7
Opisthorchiasis of fishes - 4 - 4 15

Table 2 — The incidence rate of visceral toxocarosis among the human population averages in the region depending on age

A Quantity of cases | Quantity of cases Quantity of cases | Quantity of cases | Quantity of cases
g6, years in 2014 in 2015 in 2016 in 2017 in 2018
0-2 7 5 0 1 3
3-6 8 18 8 7 6
7-10 12 13 10 4 6
10-17 52 29 22 13 24
Table 3 — Intensity of rare helminthosis among the population in the Republic of Belarus in 2018
Name of diseases Quantity of the registered cases Percentage (%) of total cases
Visceral toxocarosis 162 51,6%
Trichocefalosis 59 18,8%
Opisthorchiasis 61 19,4%
Echinococcosis 13 4.2%
Trichinellosis 9 2,9%
Difillobotriosis 3 0,9%
Others 7 2,2%
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especially with regard to a number of particular-
ly dangerous diseases (rabies, anthrax, brucello-
sis, echinococcosis). As a result of the studies and
statistical analysis carried out, it was found that
parasitic zoonoses such as echinococcosis, crypto-
sporidiosis, visceral toxocarosis, cysticercosis are
the most spread in the territory of Turkmenistan.

Echinococcosis larval is widespread among
small cattle, especially sheep (up to 70% of the total
study sheep carcasses in a number of farms). Ima-
ginal echinococcosis is widespread among shep-
herd dogs (up to 40-60% of the animals tested). The
basic reasons of imaginal echinococcosis spread
among dogs (and other carnivorous) are violations
in maintenance and feeding of dogs, feeding not
neutralized and raw waste, lack of the planned and
forced deworming, lack of isolation for dogs during
expulsion of helminths and some other. From the
point of view in the spread of larval echinococcosis,
the main reasons are the co-maintenance, drinking
and feeding of ruminant and carnivorous animals,
grazing of animals in non-cultured, contaminated
pastures, absence of planned deworming, etc.

Along with echinococcosis, other cestodoses
pose a rather significant problem, or rather their
larval stages - cysticercis. Cysticercis thin-neck
(tenuicole) and cysticercis pisiform are most com-
mon among small cattle. The main causes of these
invasions are identical, as in echinococcosis.

Cryptosporidiosis has become more common
today than in previous years, and special attention
is paid to it in human medicine, while veterinary
services of the country often ignore this disease.
The spread of cryptosporidiosis in the country is
facilitated both by climatic conditions and by the
peculiarities of agriculture, and by the late diagno-
sis and treatment of this disease both among ani-
mals and among the population.

The medical services of the country show that
the incidence in Turkmenistan is significant, partic-
ularly high among children (on average between the
ages of 2 and 7) or among adults with low immune
status or with concomitant pathologies of the im-
mune system (average age of adults is 30-50 years).
The disease is recorded everywhere and year-round.
The main route of infection for both animals and
humans is oral, most often humans and animals are
infected through contaminated water or food (feed).

Among animals, cryptosporidiosis is most
common among cattle (about 10-35% of the stud-
ied population), it is registered in a number of
sheep farms (5-7% of the studied population) and
is the cause of high mortality of young people.

Fasciolosis is also quite common among farm
animals: cattle is about 40%, sheep - 50%, goats
- 40%, camels - 10-15% of the tested population.
In recent years, diseases have not been officially
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recorded among people, but the risk of infection
exists especially among herders, shepherds and
people living in rural areas.

The Republic of Tajikistan, due to its climat-
ic and geographical location, also records quite a
large number of zoonotic infections and invasions,
among which anthrax, brucellosis, rabies, salmo-
nellosis, leptospirosis, echinococcosis, cysticerco-
sis are the most common.

Anthrax is the most common in the Republic of
Tajikistan among animals and the population, where
the main role in epizootic and epidemic of this dis-
ease is played by both climatic and geographical
features, as well as features of agriculture, also the
low sanitary literacy of the population is important.
Every year the Republic records the disease both
among the population and among animals. The
main sources of infection are sick farm animals:
cattle, horses, donkeys, sheep, goats, deer, camels.
Between 2015 and 2018, a total of 38 unfavorable
points were registered, in which 61 animals died.

In Tajikistan, education is constantly being
provided to the population, especially in rural
areas, with a view to preventing anthrax infection.

Rabies is also a major problem among zoonotic
diseases in Tajikistan. Previously, the main source
of rabies in the Republic was dogs, in recent years
due to the introduction of strict and controlled vac-
cination their role in distribution has decreased.
But the source of rabies today are foxes, and, often,
stray cats. But unfortunately, despite of the vacci-
nation of pets, the situation on rabies continues to
be tense. During 2018, 61 rabies-affected animals
were registered in 12 settlements. Over the past 3
years, more than 12,000 people have been injured
by a rabid animal attack in the Republic. Rabies
were most common in the southern regions (92.3%)
and only 7.7% in the northern regions. More than
300 cases of rabies have been reported among farm
animals in the last 3 years (Table 5).

Unfortunately, cases of rabies are also record-
ed in Tajikistan. In recent years (from 2015 to
2018) 44 people have died.

The next rather significant problem for Tajiki-
stan is brucellosis. To date, 500-800 heads of cattle
and 2000-2500 heads of small cattle with brucel-
losis are detected annually by veterinary special-
ists (Table 5). The main reasons for the spread of
brucellosis are also primarily the low sanitary lit-
eracy of the population. Every year quite a large
number of people are diagnosed with "brucellosis"
- up to 1000 cases per year (Table 6).

Tuberculosis is less common than brucellosis,
but an average of 100-200 cases per year are re-
corded among livestock.

Salmonellosis and leptospirosis are fairly
common and widely recorded in the Republic of
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Table 4 — Information on brucellosis of ruminants in the Republic of Tajikistan for 2015-2018 years

Number of cases
Name of 2015 year 2016 year 2017 year 2018 year
diseases Number of .. Number of .. Number of .. Number of .
. Positive . Positive . Positive . Positive
examina- examina- examina- examina-
. result . result . result . result
tions tions tions tions
E;tltsle brucel- | 341508 802 335092 661 340404 611 285520 294
lsohs‘:p brucel- | 6704 2650 423536 2099 444072 1194 335607 462

Table 5 — IInformation on communicable diseases of farm animals in the Republic of Tajikistan for 2015-2018 years

Number of cases
Name of diseases
2015 year 2016 year 2017 year 2018 year
Anthrax 18 12 4 4
Tuberculosis 116 192 184 170
Rabies 260 192 191 121
Echinococcosis 87 60 68 51

Table 6 — Epidemic situation on brucellosis among people in the Republic of Tajikistan according to the epidemiological
reports of Ministry of Health of the Republic of Tajikistan for 2010-2018 years

Administr. Number of human disease cases per year

territory 2010 2011 2012 2013 2014 2015 2016 2017 2018
GBAO 64 128 130 262 368 276 317 479 210
Dushanbe 5 0 1 31 20 0 25 53 28
RRP 251 287 257 357 388 425 469 491 359
Kulob 54 48 31 25 23 21 21 16 26
Qurghonteppa 289 210 132 129 87 75 54 57 38
Hatlon 343 258 163 154 110 96 75 73 64
Sughd region 292 338 200 103 61 52 42 26 37
In total on

. 955 991 841 907 947 849 928 1122 698

to the republic

Tajikistan, the most common infections among the
population working in agriculture.

One of the most common parasitic zoonosis
in Tajikistan is echinococcosis. The study of the
incidence of echinococcosis shows the endemic
nature of this disease in the Republic of Tajikistan.
Taking into account difficult diagnostics, all data
on the spread of echinococcosis in the Republic
are based on the data of veterinary and medical
services, rather than on the results of mass surveys
of the population and farm animals.

According to the Ministry of Health of the Re-
public of Tajikistan, an average of 700 to 1,000
people with echinococcosis are allocated per year,
but this figure is only approximate, taking into
account that not all the population of the country
regularly visits medical centers (Table 7).

The total number of cattle and sheep carcass-
es in slaughter points and markets for the period
2013-2018 was 280,402 heads, and echinococco-
sis was identified in 1,454 cases. Of these, 3677.8
kg of animal products were destroyed (Table 8).

The main reasons in spread of echinococco-
sis (larval and imaginal) among the population
and animals are the same as in a number of other
countries: lack of planned dehelmintisations of
dogs, co-maintenance, feeding and drinking of
carnivorous and herbivorous animals, grazing
of animals on non-cultured pastures, feeding
of slaughterhouse waste to parochial dogs, low
sanitary literacy of the population and a number
of others.

Opisthorchiasis is diagnosed in the form of
sporadic cases, and primarily among the popula-
tion, whose diet includes fish and fish products.

Cryptosporidiosis is widespread in the territo-
ry of the Republic of Tajikistan, but it should be
noted that this disease is not given due attention.
The largest percent of cryptosporidiosis (5-10%) is
detected in calves and lambs for the first month of
life, but we consider these figures to be inaccurate,
as diagnosis for cryptosporidiosis is quite rare.

In the territory of the Republic of Azerbaijan,
among all zoonotic diseases, the greatest danger to
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both animals and humans today is such diseases as
anthrax, rabies, tuberculosis, brucellosis, echino-
coccosis, trichinellosis, opisthorchiasis and a num-
ber of others. Rabies, anthrax, brucellosis are par-
ticularly dangerous. The causes of the occurrence
and spread of zoonotic diseases are mainly the
same as in other countries: climatic and geograph-
ical characteristics, conditions and peculiarities of
agriculture, gastronomic preferences, low sanitary
literacy of the population in some parts of the coun-
try and a number of others. Contributing factors are
often the following: boring animal maintenance,
lack of regular preventive measures (disinfections,
vaccinations, disinfections, etc.), absence of quar-
antine measures for newly arrived animals, unsat-
isfactory feeding and maintenance conditions, sta-
tionary natural centers of disease and much more.
To date, one of the problems that tends to
spread is pasteurellosis. In recent years, cases

of registration of this zoonosis have increased,
which, according to some experts, is related to the
resistance of the microorganism to the antibacte-
rial preparations used, on the other hand, to the
reduction of the effectiveness of preventive vacci-
nations (Table 8).

Among parasitic zoonosis remains the prob-
lem of echinococcosis, visceral toxocarosis, cys-
ticercosis and a number of other zoonosis. The
spread of the main zoonoses is primarily related
to the low literacy of certain groups of the popula-
tion, the violation of sanitary and veterinary rules
for the maintenance of animals (both agricultural
and domestic), the receipt and sale of livestock
products (primarily in the private sector).

Discussions. Our research on the prevalence
of selected zoonotic diseases in a number of coun-
tries show that, in general, the data is coincide
with the data of a number of other countries - cer-

Table 7 — Number of human echinococcosis cases for the period 2013-2018 in the Republic of Tajikistan

Years Number of sick people Including operated on
2013 808 179
2014 694 147
2015 973 148
2016 943 196
2017 761 262
2018 736 172

Table 8 — Number of examined carcasses of cattle and sheep for echinococcosis for the period

2013-2018 years in Dushanbe

Number of examined car- The number of carcasses Rejected raw meat

Years . . .
casses infected echinococcosis (kg)
2013 42209 171 963
2014 21388 176 380,9
2015 54590 166 388
2016 47589 277 401,3
2017 53608 246 588,8
2018 41018 418 955,8
total 280402 1454 3677,8
Table 9 — Number of cases of pasteurellosis among the farm animals in the Republic of Azerbaijan
for 2010-2018 years
Cattle Sheep Birds

Years Number Positive Number Positive Number Positive

of samples of samples of samples

examined results examined results examined results
2010 5 5 3 3 61 61
2011 3 3 0 0 37 37
2012 6 6 2 2 40 40
2013 24 23 13 10 55 53
2014 244 36 411 122 188 8
2015 351 48 425 84 295 20
2016 389 45 460 89 324 54
2017 421 65 543 97 278 47
2018 543 76 521 123 336 78
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tain zoonoses tend to decrease their prevalence
(Such as trichinellosis and larval echinococcosis
among pigs in the Republic of Belarus), others
(rabies, anthrax, brucellosis, larval and imaginal
echinococcosis) remain a huge problem for coun-
tries such as Turkmenistan, Tajikistan, or begin to
register again after many years (anthrax in the Re-
public of Belarus). A number of diseases, such as
leptospirosis, chlamydiosis, pasteurellosis, tuber-
culosis, are recorded more frequently in the form
of small or sporadic outbreaks in individual farms,
without noting trends in either increasing or de-
creasing intensity, but showing their stationary na-
ture in individual farms, areas, regions. The main
reasons for the occurrence and spread of zoonosis
are primarily disorders on the part of animal main-
tenance, lack of regular diagnostic studies and
medical and preventive treatments, as well as low
sanitary literacy of the population.

Thus, we note that the problem of zoonosis is
still relevant to many countries, and some of them
are a significant threat to both the animal popula-
tion and the population of a country. Solving the
problem of zoonotic diseases can be achieved only
by joint efforts of veterinary and medical services
of countries, and the fact of constant improvement
of theoretical knowledge and practical skills in the
field of diagnosis, control and prevention of these
diseases is important, and exchange of experience
and joint work with colleagues from different
countries is important.

Conclusion. The problem of zoonotic diseas-
es is common to all countries, despite the species
difference between the diseases recorded. Study-
ing the characteristics of the occurrence, trans-
mission and spread of certain diseases in different
countries will allow to develop and implement
measures aimed at preventing zoonosis, their
spread and combating these diseases in a more
detailed and reasonable manner. Knowledge and
understanding the ways of spreading this group of
diseases, clear adherence to the developed rules
and instructions, transparency in cross-border
relations, scientific and practical cooperation of
countries will allow preventing entry and spread
of not only common diseases, but also contagious
diseases in general both among animals and the
population.
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XBopo0u, criJibHI JJIs1 JTIOAMHHU | TBAPUH — CYyYACHHIL
cTaH npodjieMu

Cyo0oorina I.A., Aupamos MHN.II., Bbakues Bb.M.,
Kynpisinos LI., Capap-3ane I'amin Padik oriin

OpHi€rO 3 ICTOTHUX MPOOJIEM /151 BETCPUHAPHOT CITyXK-
OM i npaliBHUKIB T'yMaHHOI MEAUIMHU BCHOIO CBITY € 3a-
pas3Hi xBopoOu (mapasuTapHi Ta iH(eKniiiHi), CIiapHI 11t
JIIONIMHYU 1 TBapuH. Y OUIBIIOCTI KpaiH IO TPyIy XBOpoO
Ha3MBalOTh 300HO3M, Xouya y 6ararhbOX NOCHIAHUKIB el
TEpPMiH BUKJIHMKA€E HHU3KY CIIPHUX MUTaHb. Y Pl KpaiH
MPUHAHSITO CyBOPO PO3IUIATH IX HAa 300aHTPOIOHO3M 1 aH-
TPOIO300HO3H.

OpnHak, HE3BaXKAIOYM Ha BiIMIHHICTH y TEPMIiHOJOTII,
Ba)KJIMBICTh 300HO3HUX XBOPOO 3aJIMILIAETHCS aKTyaIbHOIO.
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3BHUaitHO, B KpaiHaxX 3 pi3HUMH KiliMaTro-reorpadiu-
HUMH, KYJIBTYPHUMH T4 T'aCTPOHOMIYHHMHU OCOOJIMBOCTS-
MU OyIyTh IIpeBajIOBaTH Ti 9M iHIII XBOpOOH, IpoTe TXHs
coljiajgbHa 1 EKOHOMIYHA 3HAUMMICTE ITOAI0HA JIJIS BCIX.

Y po6oTi B HOPiBHIIEHOMY aCTIEKTi BUCBITICHO HAHOLIBII
3HAYYII 300HO3H 1 3aJIEKHICTh 1X MOIIMPEHHs BiJ KiIiMaTo-re-
orpadiyHUX, raCTPOHOMIYHHX, KYJIBTYPHUX 1 PSIIy iHIINUX 0CO-
onuBocreit kpaiH. [IpoBoaumnu nocmimkenns y Pecry6umimi bi-
nopycsk, Typkmenuctani, TampkukucTani i AzepOaiikaHi.

V mporeci AOCHiKEHb BUSBISUTA HAMOUTBIN 3HAYYII
300HO3H IS IIePEepaxOBaHUX BHUILE KpaiH i BU3HAYAIU OC-
HOBHI IIPUYMHU Ta YHHHHUKH, IO CIPHUSIOTH BAHUKHEHHIO 1
MOLIMPEHHIO [IUX MaTOJOT .

JocimiukeHHsT TIPOBOIMIM 3 BHUKOPHCTAHHSM Cydac-
HUX METO/IB, 30KpeMa I[apa3UTOJIOTIYHUX, BipyCOJIOTi-
HUX, OAaKTEpiONOriYHUX, MOJICKYJIIPHO-TEHETUYHHUX 1 CTa-
TUCTHUYHUX.

B pesynbrari npoBeseHHX JIOCHIIIKEHb BCTaHOBJICHO,
IO P/l 300HO3HUX XBOPOO, TAKHX SIK CKa3, MAcTepeibos,
TyOepKyJIb03 IOCHTH HIMPOKO MOLIMPEHi MPAaKTHYHO y BCiX
3a3HAUCHUX KpaiHaX, ToJi sIK cHOipka, Opynenso3, eXiHOKo-
KO3 — MalOTh CYTTEBY PI3HHIIFO B IHTCHCHBHOCTI ITOLIMPEH-
Hi, 1 Oe3mocepeIHiMYA IPUYUHAME TaKOi BIAMIHHOCTI € SIK
KJIiMaTo-reorpagiyHi YMHHUKH, TaK i 0COOINBOCTI BEJCHHS
CLIBCBKOTO TOCTIONAPCTBA TOMIO.

KumrouoBi ciioBa: 300HO03u, iH(exuii, iHBa3ii, ckas,
nacrtepesbo3, cudipka, OpyLesbo3, TyOepKyIb03, eXiHOKOKO3,
LECTO/I03H, TPUXIHEIIb03, aCKapi1aT031, KPUITOCIIOPUAI03.

Bonesnu, odmue 1151 4en0BeKa U *KMBOTHBIX — CO-
BpPeMEHHOE COCTOSTHUE IPO0GJIeMbI

Cy60oruna M.A., Augamos H.II., bakvies B.H.,
Kynpusinos U.1., Cadap-3age lamun Paduk oriibi

OpHOM M3 CyIIECTBEHHBIX MPOOIEM Ui BETEpUHAPHOMN
CITyKObl ¥ PaOOTHHKOB I'yMaHHOHW MEIWIIMHBI BCETO MHpa
SIBJIIOTCS 3apa3Hble 00J1e3HN (ITapa3suTapHble U HHPEKINOH-
HBIE), O0IIMe A YelloBeKa M KUBOTHBIX. B OoNbIIMHCTBE

(o) @

Subbotina I.

Copyright: © Subbotina 1. et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction
in any medium, provided the original author and source are credited.

CTpaH 3Ty Tpymiy Oone3Hel Ha3bIBAIOT 300HO3BI, XOTSA Yy
MHOTHX HCCJIEA0BaTeNeil 3TOT TEPMUH BBI3BIBAET PsiJ CIOP-
HBIX BOIIPOCOB. B psine cTpan npuHATO CTPOro AennTh UX HA
300aHTPOIIOHO3B! H AaHTPOIIO300HO3EI.

OnHako, HECMOTPSI HA Pa3iIH4INe B TEPMUHOIOTUH, BaXK-
HOCTb 300HO3HBIX 0OJI€3HEH 0CTAaeTCs aKTyalIbHOM.

KoneuHo, B cTpaHax ¢ pa3nW4HBIMH KJIMMaTo-reorpadu-
YECKUMH, KYJIBTYPHBIMH M TaCTPOHOMHYECKHMHU OCOOEHHO-
CTAMH Oy[yT HpEeBaIHPOBATH T€ WM MHBIE OONE3HH, HO CO-
[UagbHas ¥ SKOHOMHMYECKAsl X 3HaYMMOCTh OymeT CXOJHOU
JUISL BCEX.

B pabote B cpaBHUTEILHOM aCIeKTe [I0Ka3aHO Haubolee
3HAYMMBbIE 300HO3bI M 3aBUCHMOCTb UX PacIpOCTPaHEHUs OT
KIIMIMaTO-Treorpauyeckux, racTpOHOMHUYECKUX, KYIBTyp-
HBIX W psifa Ipyrux ocobeHHocreit crpaH. IIpoBoxnmmch
HCCIICIOBAHNUS B TAKHX CTpaHax kak PecryOnmka bemapycs,
Typxmenucran, Tamkukucran u A3zepOalipkaH.

B mponecce uccienoBannii BRIBISLIN HanOonee 3Ha-
YHMBIE 300HO3BI JUIS BBIMICHICPEUUCICHHBIX CTPaH U OIIpe-
JIeJISUTA O CHOBHBIE IPHYIHHEI ¥ (PaKTOPEI, CIIOCOOCTBYIOIINE
BO3HHKHOBEHHIO U PACIIPOCTPAHCHHIO JAHHBIX MAaTOJIOTH.

HccnenoBanust IpOBOAWIN C UCTIONB30BAHUEM COBpPE-
MEHHBIX METOMIOB, TAKUX KaK Mapa3uTOIOTN4YeCcKHe, BUPY-
COJIOTHYECKHE, OaKTepPHOJIOTHUECKUE, MOJICKYIISIPHO-TCHe-
TUYECKHE, CTATUCTUYECKHE.

B pesynbrare nmpoBeneHHBIX HCCIICIOBAHUH YCTaHOB-
JICHO, YTO PsIJl 300HO3HBIX 00JIE3HEH, TAKUX KaK OCIICHCTBO,
racrepesuies, TyOepKyse3 JIOBOJIBHO IIHPOKO PacIpocTpa-
HEHBI IPAaKTUIECKH BO BCEX yKa3aHHBIX CTPaHaX, TOTa KaK
cubupckas s3Ba, Opylesuie3, 3XHHOKOKKO3 — UMEIOT CyIle-
CTBEHHOE pa3IN4ye B MHTEHCHBHOCTH PacIpOCTpaHEHUS,
U HEMOCPEACTBEHHBIMU IPUYMHAMH JAHHOTO pa3IHUHs
SIBIISIFOTCSL KaK KJIMMaro-reorpaduieckue (GakTopsl, Tak U
0COOEHHOCTH BEICHUS CENbCKOTO X035ICTBa, Psil APYTHX.

KiroueBble cioBa: 300HO3bI, MH(EKLUM, MHBa3HU,
OelIeHCTBO, IMacTepeIuies, cuonupekas s13Ba, Opynesies, Ty-
OepKyie3, 5XMHOKOKKO3, [IeCTO/103bI, TPUXUHEILIE3, aCKapH-
JIaTO3bl, KPUIITOCIIOPUINO3.

ID https://orcid.org/0000-0001-8346-2988
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OnHi€l0 3 NPUYUH HEJOCTaTHbOI PEHTA0ENBHOCTI MOJIOYHOTO CKO-
TapcTBa € MapasuTapHi 3aXBOPIOBaHHS, 30KpeMa (aciionbo3Ha iHBa3is.
I1s xBopoOa MOXXe 3aBiaTH 3HAUYHUX EKOHOMIYHMX 30WMTKIB: 3HW)KEHHS
MOJIOYHOT NPOIYKTUBHOCTI KOpPIB, 3MEHILIEHHS MPUPOCTIB XHUBOI Macu
MOJIOJHSIKY, HETaTUBHUI BIUIMB HA PENPOAYKIIIFO.

Ha cporogHi pHHOK BETEpHHApHMX IIperapariB J0BOJI HAaCHYEHHH
HPOTUTPEMATOJHUMH 3ac00aMu 3apyOiXKHOTO 1 BITYM3HSHOTO BHPOOHU-
urBa. [Ipore 11 BIaCHUKIB TBapUH KITIOYOBOIO IIPOOJIEMOIO 3aTUIIAETHCS
LiHa/e(PeKTUBHICTh aHTUTeJIbMIHTHUKIB. Crienudidni mpenapary 3BUIbH-
I0Th OPTaHi3M BiJl FeJIbMIHTIB, HE BIUIMBAIOYM Ha MPOLECH BiIHOBICHHS
micnst inBasii. IIpoTe TpuBase 3acTOCyBaHHS OIHMX 1 THX K€ IperapariB
NPU3BOANTH J10 301IBICHHS KUIBKOCTI BUNIAKIB PO3BUTKY PE3HCTEHTHO-
cTi aciion 10 aHTUIeIBMIHTHKIB.

Mertoto JOCTiPKeHHS € anpoOaltisi HOBHX JIIKYBaJIbHUX KOMOIHAIIH,
ki 0 3a0e3nedyBainy 3BUIBHEHHS OpraHi3My BEJIMKOI poraroi XynoOu
(BPX) Bix Tpemaroz i BiJHOBICHHS MOPYIICHUX (Hi3i0J0TTYHNX (YHKIIH.

VY poboti HaBeneHO pe3ynbTaTH anpobauii xkoMOiHamii padenson
eMyJIbcii Ta HacTOO TpaBH 3Bipo0OoIo 3a dacuionsozy BPX B ymoBax mo-
J104HO-TOBapHOI (pepmu KuiBuimau.

ExcreHc- Ta iHTeHCEPEKTHBHICTH MOHOTEpAIIi] padeH30J1 eMyJIbCI€l0
yepe3 10 ni6 cranosuna 40 %, a Ha 30-Ty 100y 36inbmmIacs 10 80 %.
KomrmiekcHe BHKOpHCTaHHS padeH30JI eMyJIbCil 3 HACTOEM TpaBH 3Bipo-
0010, 3rifHO 3i cxemoro, depe3 10 ni6 3abesmeumno 80 % excTeHc- Ta
inTeHcedekruBHocTi. Yepes 30 nid6 mokasHuk nokpamuses 10 100 %.
Tpaga 3Bipo0OIO MOKpAIly€e pereHepariro yIIKo[PKeHUX (aciiioiaMy TKa-
HUH, CIIPUSIE 3aCBOIOBAHHIO KOPMY Ta BiJIHOBJICHHIO IPOAYKTHBHOCTI.

Kommiekche nikyBanust BPX 3 BUKOpHCTaHHSIM €TIOTPOITHOT Ta Ia-
TOTCHETUYHOT Teparlii € BHCOKOeEKTHBHUM. 3aco0u QitoTeparii y mo-
€/IHaHHI 3 TPEMATONOLUJHUMHU ITIpernapaTaMu MOKpPaIlyloTh IOpYyLIEHY
(YHKIIII0 TKaHWH 32 ypaxXeHHs (acLioraMu.

KarouoBi cioBa: padenson emyinbcis, HacTiit TpaBu 3Bipo0Ooto, dac-
Li0Jb0O3, IHTCHCHUBHICTh Ta EKCTCHCHUBHICTH 1HBA3il, €KCTCHCE(EKTHB-
HICTB Ta IHTeHCE()EKTHBHICTh Ipenaparis.

IocTanoBka mpodaemu. DacIionbo3 — 11
OIMH 13 HeOEe3MEeYHHUX TIeJIbMIHTO31B, IO 3aBJac
3HAYHUX EKOHOMIYHUX 30MTKIB TOCTIOAApCTBAM
[1-3]. BaxnuBoio mpoOi1eMor0 € PO3BHTOK pe-
3UCTCHTHOCTI JI0 aHTUTEJIBMIHTHKIB y 30yIHHKA
(haciionbo3y. Lle BU3Havae akTyaabHICTh BUBUCH-

46

HS PI3HUX CXEM JIIKyBaHHS Ta, 30KpeMa, KOMILUICK-
CHOI Tepartii 3aXBOPIOBaHHSI.

XBopoOa Ma€ coliaibHe 3HAYCHHS, TI0B’ 3aHe
3 Horo Hebesmekoro s mroauan. OKpeMi aBTOpH
[4-8], 3BepTasi yBary Ha peecTparlito BHITAIIKIB
(acrionbo3y cepen droaei y 19 kpainax €Bpornu.
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Hapasi BusBIEHO CTIHKICTh Ii€i Tpemaromam o
OKpeMHuX mpemnapariB. Tak, HaykoBmi Ywmmi [9],
BIIEpIIIe BUSIBIIIHM (acIioll, pe3UCTEHTHUX JIO TPH-
kiabeHa3ony. BoHn pekoMeHAyIOTh MPOBOAUTH
poTallil0 3aCTOCOBYBaHMX CHEHM(DIUHUX Mperna-
pariB 3a (aciioab03y Ta MEPIOAUYHO HPOBOAUTH
TECTH Ha YYTIMBICTh BUABICHUX 30yTHHKIB IO
TIpemnaparis.

AHagi3 ocTaHHIX AociaigxkeHb. Y Bemmko-
OpuTanii cepen 183 mochimkennx konen y 2,2 %
TBapUH Y IMIEYiHII OyJd BHSBIACHI (hacIIioNH.
BomHouac ceponozutuBHuMHU Oyio 8,7 % mocii-
JUKCHNX KOHEW. OCKUIBKM y KOHEHW ITapa3uTye
F. hepatica, nogiOHO XyHHUM, aBTOPH PEKOMEH-
IOYIOTh 3a IUTAHYBaHHS 3aXO[iB i3 MPOMiIaKTHKH
3aXBOPIOBAHHS BPAaXOBYBaTH MOXJIHMBICTh ypa-
JKeHHs KoHel [10].

May K. ta cmiBaBr. [11] BUSABWIN HETaTUBHUAN
BIUTMB Tapa3uTyBaHHS (ACIIiON HAa PENPOTYKTHUB-
HUH CTaTyC MOJIOYHHX KOPIB.

Ile 3axBOproBaHHS HAHOCUTH IIOPIYHI 30WT-
KM MOJIOUHIHA iHmycTpii BemmxoOpurtanii Oinb-
me sk Ha 40 MiH (YHTIB CTepiiHTiB, bpasmmii —
210 muH monapis [12]. BeranoBieHo, 1m0 Oinbiie
50 % wmetaniepkapiiB (haciiion 31aTHi 3MMyBaTy Ha
MacoBUIIax. Y 3B 3Ky 3 ITUM HOTPeOy€e BUBUCHHS
MO>XKITUBICTD 3apakKeHHsI KOpiB KOpMaMH, 0COOIH-
BO CHJIOCOM, SIKi MOXKYTh OyTH YpaKeHUMH af[0jIe-
ckapismu F. hepatica [13-16].

Uepe3 mommupeHHsT XBOpOoOH Maibke Ha BCIX
KOHTHHEHTaX HEOOXITHHWI IOIIYK HOBHX CXEM
nmikyBaHHs. [Ipernapatu MarTh 3HUIIYBAaTH 30yi-
HUKa Ta YCyBaTH HETaTUBHUI BILTUB HOTO Ha Op-
TaHi3M.

Mera pociaigmeHHss — BUBYUTH €(EKTHB-
HICTh KOMILJICKCHOTO JIIKYBaHHSI BEJIUKOi pOTraToi
Xyznobu 3a acmionbo3y i3 3acTocyBaHHSIM padeH-
3011 eMYJIbCii Ta HACTOIO TPAaBH 3Bip0o0OIO.

Marepiaa i metonm gocaimxenns. [locmi-
JUKeHHsT TipoBenieHi B ymoBax TOB «CBiTaHOK
[Tmroc» O6yxiBchKoTO pariony KuiBchkoi 00macTi.
BuxopucTtoByBanm emizo0TONOTiYHI, KIIHIYHI Ta
J1abopaTopHi METOAM JTOCITIKEHb.

EmizooTosoriuni MeToaM BKIIIOYANN aHAJI3
JOKYMEHTIB BETEPHHAPHO] 3BITHOCTI, TUIAHIB IIPO-
BEJCHHS BETCPUHAPHO-TIPO(DITAKTUYHUX Ta IMPO-
THEMi300THYHUX 3axo/aiB 3a 2018-2019 poxwu.

BuBuanu cTaH TBapuH 3a 3araJbHOIPUHHATH-
MU y KJIiHI4HIA npakTini Metoaamu. [Ipotsrom 30
ni0 crocTepirany 3a TBApUHAMH.

Jlis BU3HAUCHHS YypakeHUX (aciiobo30M
TBapUH JOCIIJKYBall BEJIHMKY porary XymoOy
(BPX) uwopnops60i noponu. Jlaboparopni mocii-
JOKEeHHS (heKasiii MPOBOAUIN METO/IOM CEIMMECH-
Tauii (ocampKeHHs), 0 TPYHTYEThCS Ha TPUHLINTI
OCa/KCHHS SI€Ih TeIBMIHTIB, 110 3aBUCIHU B PiIu-

Hi, TPOMHUBaHHI 0Cay i JOCTIHKEHHI OCTAaHHHOTO
[17-19].

Jlnst Bu3HAvYeHHSI €PEKTUBHOCTI IeTEIbMIHTH-
3amii Oyio copMOBaHO TPH IPYNHU TEIHUIb BIKOM
12—18 wmicsI1iB 3a MPUHITATIOM aHAJIOTIB, OHA 3
sIKUX Oyna KOHTPOJIBHOIO. Y KOXHIiH rpymi Oyio
1O 5 TEJST, SIKMX 3Ba)KyBajH J0 MOCTAHOBKH JO-
cnigy Ta Ha 30-Ty 10Oy micist Horo 3aKiHUEHHS.

TrapuHaM nepioi rpynu NPOBOAMIIH JIUIIE €Ti-
OTPOIIHY Tepartiio. IM BBomuIM padeH301 eMyIbCiio
iHmuBigyanbsHO y 1031 0,75 Mt mpenapary Ha 10 kr
MacH TiJia BCEpeIrHy, OHOPA30BO 3a JOMIOMOTO0
TyMOBOI IUIAIIKY. TBapuHaM Apyroi rpynu mpoBo-
JUAITH KOMIUIEKCHE JTiIKyBaHHs. M 3a1aBamu padeH-
30J1 aHAJIOT19HO rTepioi rpymnu. KpiM Toro, TBapuHH
M€l TPYyIIM OTPUMYBAJTH HACTIH TpaBH 3BipOOOIO 5K
3acib maroreHeTHYHOI Tepartii. OCTaHHIi BUITOIOBA-
T TIOTIEPETHBO, POTATOM JIECSITU 0 Mij] 9ac pa-
HIIHBO1 roAiBIi. HacTiii TpaBM BUTOTOBIISUIN Y CITiB-
BigHOUIEeHH] 1:10 1 BUKOPHCTOBYBAJIH y 1031 5 M Ha
10 xr macu Tina. TpeTio (KOHTPOJIbHY) TPYILy HE Ji-
KyBaJH.

Padenzon emynbcito BHIycKae HiMEIBKO-
yKpalHChbKa HayKOBO-BHpoOHHMYa ¢ipma «bpo-
Badhapma». B 1 mu mpemapaTy MICTAThCS Jir04i
peuoBunu: padokcania 110 mr, pendbenmazon 75
MT. e mpemapar mMpoOKOTO CIIEKTpa, KU 3ry0-
HO Ji€ Ha CTaTeBO3piIi Ta HECTATEBO3PLI mapa-
3uTH pony Fasciola i Dicrocoelia. MexaHi3m il
padokcaHigy HOB’S3aHUH 13 MOPYIIEHHSIM €HEp-
TEeTUYHOTO OOMiHY TeJIbMIHTIB Ta P03’ €IHYBaHH:I
OKHCIIOBaNbHOrO (hochopumoBans. DeHOeH-
J1a30J1 NpUTHIYYe (EPMEHTHY CHUCTEMY TeIbMiH-
TiB, 110 3MIHIOE€ €HEPreTHYHNI OOMiH Ta 3yMOB-
nroe 3arubensb napasutiB. [Ipenapar Mae HU3BKY
TOKCHYHICTB Ta IMOPIBHIHO BUCOKY TCPATICBTUIHY
e(exkTuBHICTh. BiH cTilikuit y Jikapchkii (opmi
Ta TPUBAIHUK yac 30epirae (papMakoOTiyHi Bia-
CTHUBOCTI. BUBOIUTKCS 13 OpraHizMy THEepeBakKHO
IIUTYHKOBO-KUIITKOBUM KaHayoM. Ilepiom odiky-
BaHHS ISl M’sica CTaHOBUTH 14-28 110, miis Mo-
joka — 10 mio.

Tpasa 3Bipo00OIO MICTUTB 0i0JIOTIYHO aKTUBH1
CIIONYKH, K1 TOKPAIIYIOTh CTaH XBOPOI TBAPHUHHU.
3okpema, (prraBoHU I aHTOLIaHU, SIKi MAIOTh CI1a3-
MOJITHYHY Ta aHTHCENTHYHY miro. EdipHi omii
HAJAI0Th HOMY XapakTepHOro 3amnaxy. OpraHiusi
CITOJTYKH Pi3HOTO CKJIATy MPEICTABIICHI TyOWITb-
HUMH pe€YOBHHAMHU. BOHU MaroTh TEpHKHU cMak
Ta 3/1aTHI IPUTHIYYBATH picT OakTepiii 1 BipyciB.
Opraniudi KACIOTH 3Bipo0OOI0 OEpyTh aKTUBHY
y4acTb B 00OMiHi peyoBHH. BoHU 3011b1IYIOTH BU-
JIUTCHHSI CJIMHH, YKOBYi 1 MITyHKOBOTO COKY. CMoO-
JM MalOTh PaHO3aroloBajibHI Ta MPOTUMIKPOOHi
Bi1acTUBOCTI [20].
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PesynbratH  gocaigeHHsi. BcTaHOBJICHO
(tabm. 1), mo i3 30 npoO dekamii y 13 BusBu-
mu s daciion. ExcrencusHicTs iHBa3il (EI)
npu 1poMy ckinana 43,3 %. IHTeHCHBHICTH iH-
Bazii (II) — 17 exzemmuiapiB serb. HaiOinpr
ypaxkenumu Oymm  TBapmam 2018-2019 pp.
HapomkeHHa. Y Hux BimmosimHo EI 53 % Ta
11— 21 exzemmuisap sers. 1o TeXHONOTTUHY TPYITY
TBapUH BUKOPHCTOBYBAIH JJIsl MTOJANIBINOI eKCIIe-
pUMEHTaILHOI pOOOTH.

Jis mpoBeAeHHS Oociigy Oyimo BigiOpaHO
T ATHAAIATE 1—1,5-pidHUX TENUIlh, SKi MaJH KITi-
HIYHI O3HaKK (aclioNbo3y: HOPYIIeHHS (QYHKIIT
[ITYHKOBO-KHIITKOBOTO TPAKTY, BiJICTaBaHHS B PO-
CTi Ta PO3BUTKY. B OKpeMHX TBapHH CTIOCTEPITAIH
JKOBTYIITHICTh BHJAMMHEX CIIH30BUX 000IOHOK. Pe-
3YJIBTATH TeIEMIHTOIOTIYHUX JTOCIIKEHb BICBIT-
JieH1 y Tabnmii 2.

Bci BimiOpani s JTOCHIIKCHHS TBapyUHU
Oymu ypaxeni simsamu dacmion. [lpu 1mpomy
excrercuBHicTh iHBa3ii (EE) = 100 %, 3a cepen-
HbO1 iHTeHCcHBHOCTI iHBa3ii (II) 17,9 exzemmuisapis
SIENTb B OTHIM KPAILTHHI (IIOTAIIHHOTO PO3YHHY.

3a TBapwHaAMH croctepiram nporsaroMm 30
0, TIIOACHHO MTPOBOSYH KIIHITHI JOCITIKCHHS.
Konpomnorignai gocmimkennas npoBoawid Ha 10- i
30-ty mo0y (Tabm. 3, 4).

I3 Tabnuiii 3 BUAHO, 1110 Yepe3 AeCATh A10 micis
3acToCyBaHHS pad)eH30JI eMyNbCii 3HAYHO 3MiHH-
Jacs ypaXeHICTh TENUITh ¢aciiionaMu. EkcTeHcHB-
HiCcTh iHBa3ii 3HM3MIacs 1o 40 % y TBapuH 1-i rpy-
i 1 10 20 % — y 2-i rpynu. [aTeHCUBHICTH 1HBa3I11
BiporigHo 3MeHmmIacsa 10 8,3 1 7,6 eK3eMIUsIpiB
serp (p <0,05) BiamoBiAHO, TOPIBHSIHO 3 TBApHUHA-
MU KOHTPOJBHOI rpymu. byno BusiBieHo, 1110 y nep-
miiii rpymi EE nopisaroBana 60 %, a IE—-51,3 %. Y
Ipyriit rpymi Boru cranoBmwiu 80 Ta 56,1 % Biamo-
BigHO. TBapWHU KOHTPOIBHOI TPYIH 3aTHIIAIICH
ypaxkeanmu (EI-100 %, 11-19,0 ex3. sienip).

Ha 30-ty 100y AociimKeHHs MOKa3HUKHU I10-
Kpanmmcs. 3 Tabmutti 4 BUIHO, IO Y APYTiH Ipy-
11 ypakeHuX (acIfiolaMy TBapHH HE BUSBWIIH. Te-
paneBTHYHA ¢()EeKTHBHICTH MpEnapary CTaHOBMIIA
100 %. Bogrouac, y nepriit JociiHi# TpyTIi omHa
TBapWHA 3aJUIIANACh YpakeHOIo (aciionamu.
EE mpemapary B miif rpymi nopiBaioBana 80 % Tta
IE—71,1 %. B ycix mocmigHuX TBapyH 3a 1ei yac
MTOKpAIIWBCS 3arajdbHUil cTaH. BOHW akTHBHIIIE
BXKUBAJIM KOPM Ta OYJIH KJIiHIYHO 310poBuMH. [1o-
Ka3HUKH TEMIIEPaTypH, JUXaHHSI Ta CepHeOUTTS
Oy B MeKaX HOPMH.

IIpoBeaeHi MOCTiMKEHHS 3acBimumin edek-
THUBHICTH pad)eH301 eMymhCii y gocmiai. BogHogac
BIUTUB KOMITJIEKCY €MYJbCii 3 HACTOEM TPaBHU 3Bi-
po6o10 OYyB JEIIO BUIITUM.

Tenuiri KOHTPOIBHOI TPYITH MPOTITOM YCHOTO
Mepioay MOCIIIKEHHS 3aJUINATNCh YPaKEHUMH,
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3 IIPOSIBAMH KJIIHIYHUX O3HAK (haciionno3y. Bonn
Oyl TIPUTHIYCHUMHU, TIOTAHO CTIOKUBAJU KOPM.
VY HHMX BU3HAUYaJIHM BIIXWICHHS BiJ HOPMAaJIbHUX
MOKa3HUKIB TeMIepaTypH, YacTOTH AWXaHHS Ta
cepuebutts. Ilicnsa qocniny ix o0pobunu padeH-
30J1 EMYIBCIEI0 32 3a3HAYCHOI0 BUIIIE METOAMKOIO.

ITopsin i3 BUBUCHHAM e(DEeKTUBHOCTI IIpernapa-
Ty, pO3IISAAIN MOTO BINIMB HA 3MiHY MacH Tijia.
3Ba)kyBajM TBApPHH 10 JiKyBaHHA 1 uepe3 30 mio
TiCIs aerenbpMiaTH3arii (Tadm. 5).

YV TabauIli MpencTaBIeHO MOKA3HUKU Cepe-
HBOI MacH TBapHH ITi 9ac qocmiay. [{o mikyBaHHS
BOHH KOJIUBAIHChy Mexkax 234—240xkr. Yepe3 30 1i6
MIPOBENICHHS TOCIAY Maca TiJia TeIuIh 1-1 Tpymm
30LIbIIMIACS B cepenHboMy Ha 18,6 kr (258,6 k).
Y KOHTPONBHIN Tpymi Il MOKA3HUKH 3MIHIIACH
He3HayHo. [Ipu oMy y Tenuup 1-i rpynu cepen-
HBO000BI1 pupocTu Oymu 620 T, 1110 Ha 253 1, ab0
B 1,7 pa3iB OijbIre, MOPIBHAHO 3 TBApHHAMHU KOH-
TponsHOI rpymH (p<0,05). 3acToCyBaHHS TSIUIISAM
2-1 Tpymu KOMIUIEKCY IperapariB OiIbIIOK Mi-
poto mokpamuio ix crad. [Ipo 1e cBiqIuTh MpH-
picT Macu Tija 3a 100y — 0,416 xr ado y 2,1 pasa
(p<0,01), Ta 3a 30 016 — 22,5 xr (p<0,01).

Oo6roBopenHsi. dDacriionso3, K ONAWH 13 HE-
0e3meyHnUX TebMIHTO31B, 3aBJa€ 3HAYHUX EKO-
HOMIYHHMX 30UTKIiB TocmomapctBam [1-3]. Ilpm
FOMY 3HI)KYETHCS MOJIOYHA MTPOIYKTUBHICTH KO-
piB Ta MIPUPOCTH MaCH TijIa MOJIONHAKY. ITposBis-
€THCSI HETATUBHUH BIUIMB HA PETPOIYKINIO CTaa.
BaxxnmmBoro mpo06semMoi0 € pO3BUTOK PE3UCTEHT-
HOCTI 30yIHUKIB (DaCIiOIb03Y IO aHTUTEIbMIHTH-
kiB. Ile BU3Hauae akTyabHICTh BUBUEHHS Pi3HUX
CXEM JIIKyBaHHA Ta, 30KpeMa, KOMILIEKCHOI Tepa-
mii TBapHuH 3a I1i€l iHBa3ii.

VY nmocrmini BUBYAIHM KOMITIEKCHE JIIKYyBaHHS
TenuIlh Benukoi poraroi xymoom TOB «Csirta-
HOK IDmrocy 3a ¢acmionbo3y i3 BHKOPHUCTAHHSIM
padeH30ily eMyNbCii K €TiOTpOmHOI Teparii Ta
HACTOIO TPaBHU 3BipO0OIO SK MATOTCHETHYHOTO JIi-
KyBaHHS.

UYepe3s gecsthb ai0 Mmicis 3aCTOCYBaHHs padeH-
30J1 eMYJIbCIi 3HAYHO 3MIHWIACH YPaKEHICTh J0-
CIIHUX TEIHUIlb. EKCTEeHCHUBHICTE (aCIioNb03HOT
igBasii 3am3mnacs mo 40 % y tBapus 1-i rpymu i
10 20 % — 2-1 rpynu. [HTeHCHBHICTP 1HBA3IT BipO-
TigHO 3MeHIIIacs 10 8,3 1 7,6 eK3eMIUIAPIB S€Ib
(p <0,05) BigmOBigHO, TOPIBHSIHO 3 KOHTPOILHOIO
rpymnoro. TepaneBTuUHY €(DEKTUBHICTD JTIKYBaHHS
BH3HAYaJIM 32 MOKa3HUKAaMU EKCTEHC- Ta IHTEH-
ceextuBHOCTI. byno BusBieHo, mo y 1-# rpymi
EE nopisaroBana 60 %, a IE npenapary — 51,3 %.
VY 2-# rpymi Bonu cranoswinu 80 ta 56,1 % Bin-
MTOBIITHO.

Ha 30-ty 100y TepameBTHYHA €(PEKTHBHICThH
CXEM JIIKyBaHHsI Oysia BUINOI. Y TBapuH IPYroi
TPyIU ypakeHuX (aciiosiaMu s€lb He BUSBUIIM.
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Tabmuus 1 — YpaxenHns siiusiMmu ¢acuios1 BeJIMKOI poraroi Xy1o01 rocnogapcrsa

Tpyna - Kimekicrs np‘o6 EI’ I1, ex3. sieup B 1 T pexaniit
TBapHH JIOCTIi IKEHO iHBa30BaHO %
Koposu 15 5 33,3 12,6 +1,85
Temuui
+
C. waca 234 15 8 53,3 21,1£2,35
Beroro/ B ceperHpOMy 30 13 43,3 17,3+£2,32
Tabmuus 2 — YpaskeHiCTh TeJHIb AiHIAMHE (aciion 10 JereTbMiHTH3AMIT
I'pyna Beboro TBApHH Beboro ypakenux, EL % 11, exs.
TBapHH y rpymi TOJL.
1-a gocmigna 5 5 100 18,0+3,19
2-a jocuigHa 5 5 100 17,3+4,76
Konrponsna 5 5 100 18,4+3,81
Tabmuus 3 — Ypasxkenicts Teauub Ha 10-Ty 100y micas aerejbMiHTH3aNil
I'pyna JHocunimxeHo I3 Hux EI 1L exs EE, IE,
TBapUH 1poo, roiu. iHBa30BaHO % P % %
1-a nocinHa 5 2 40 8,3+2,19* 60 51,3
2-a mociinHa 5 1 20 7,6+3,29%* 80 56,1
KonTposbHa 5 5 100 19,04£2,32 - -
Ipumirka. 3Hauenns p: * — <0,05; ** — <0,01; ***—<0,001; peurra —>0,05,
MOPIBHSHO 3 KOHTPOJIEM.
Tabnuus 4 — HasiBHicTh siens dacuion Ha 30-Ty 100y micas AereabMiHTH3aLIT
I'pyna tBapun Hocrizxero iHBI:3§§;(HO El 1L EE, IE,
py P npob ’ % eK3. % %
TOJL.
1-a nocinHa 5 1 20 5,242,32% 80 71,1
2-a mociinHa 5 0 0 (Uskela 100 100
Konrponsna 10 10 100 21,444,18 - -

Hpumirka: 3aagennHs p: * — <0,05; ** —<0,01; ***— <0,001; pemrra — >0,05,
MOPIBHSHO 3 KOHTPOJIEM.

Tabmuus 5 — iluHaMika MacH Tijla AOCTiTHNX TBAPHH

I'pyna Cepennst Bara, Kr Ipupict macu Tina
TBAapUH n =
. . . J10 KOHTPOJIBHOT TPyIH
n=5 JI0 JTiKyBaHHSI TTicIist JiKyBaHHS 3a 7100y, KT
3a 100y, KT

1-a gocinigHa 240,0+4,45 258,6 +5,18 0,620+0,055* 0,253
2-a jpociigHa 234,0+5,70 267,5+4,67* 0,783+0,044%* 0,416
KonTposbHa 238,0+4,56 249,0+4,45 0,367+0,085 -

Mpumirka: 3Ha4enns p: * — <0,05; ** — <0,01; ***— <0,001; permra — >0,05,
TIOPIBHSIHO 3 KOHTPOJIEM.
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EE Tta IE nopisaioBana 100 %. Y mepmiit gociia-
HIl TpyIll OIHA TBapWHA 3aJIUIIAIACH YPAKECHOIO
¢acmionamu. EE cranosmna 80 % Ta [E — 71,1 %.
3aranpHUN CTaH yCiX JOCHITHUX TBApUH 3a IEH
4ac MOKPAIUBCS.

[IpoBeneni A0 CiHKEHAS 3aCB1TUIITH JOCTOBIp-
Hy eQekTuBHICTh padernszon emynbcii (p — <0,05;)
y IOCIii, BOAHOYAC BIUTHUB ii KOMILIEKCY 3 HACTOEM
TpaBu 3BipoOoro OyB gerto unmM (p — <0,001).

Tenuili KOHTPOIBHOT TPYIH MPOTATOM yYCHOTO
Mepioxy AOCHIHKCHHS 3aIMINATUCh YPAOKCHUMH
SAISIMA TpeMaron. Y HHUX CHOCTEpITaid IPOsSBH
KJIIHIYHUX O3HaK (acIiobo3y, 3arajabHe MPUrHi-
YEHHSI Ta 3HWKCHUH aleTuT.

[Toka3HWKM cepeaHhOI MacH IOCIITHUX TBa-
pUH 3a TIEPION CTIOCTEPEKCHHS 3aCBIIYMIN BH-
Iy’)KyBaHHS. Y KOHTPOJBHIN TPy Ii TTOKa3HUKH
3MIHHIKCS He3HaYHO. CepeHhOI000BI IPUPOCTH
y Tenuilb 1-1 rpynu Oynu Ha 253 T abo y 1,7 pasis
BUIIVIMH, MOPIBHAHO 3 TBapHHAMH KOHTPOJIBHOT
rpymu (p<0,05). Kommieke nperapariB y 2-i rpy-
1 OLIBII JOCTOBIPHO 301IBIINB Macy Tija. [1po 1e
CBITYUTH TPHUPICT MacH 3a 100y — 4161, abo y 2,1
pasu (p<0,01), Ta 3a 30 116 — 22,5 xr (p<0,01).

BucHoBkn. 1. [TokazHuku eeKTHBHOCTI pa-
(hen3omy 3a (aciionbo3y BEIUKOI poraroi xyao0ou
Ha 10-Ty moOy micisi 3aCTOCYBaHHS CTaHOBHIIH:
EE — 60 Ta IE — 51,6 %; na 30-ty noby — 80 Ta
71,1 % BigmoBigHO.

2. KommnekcHe BUKOpUCTaHHS padeH301y 3
HAaCTOEM TpaBH 3Bip0o0O0I0 3abe3rneuye BHIUN Te-
paneBTUYHUN €(EeKT, MOPIBHAHO 13 3aCTOCYBaH-
HAM Jiniie padeH30dy. 3a KOMIUIEKCHOIO JIKY-
BaHHA Ha 10-Ty 100y micns merenpMinTH3alli EE
cranoBuia 60, IE — 56,1 %; na 30-ty 100y oOuaBa
noka3Huku ckmaganu 100 %.

3. JloGoBwmif IPUPICT MACH Tija 32 KOMILICKCHO-
ro JTiKyBaHHs OyB BUIUM y 2,1 pa3za (p<0,01) mopis-
HSHO 3 KOHTPOIIEM, TOJIi SIK 32 BUKOPHCTAHHS JIUIIIE
padenzomy BiH 30inbpmmBCs B 1,7 paza (p<0,05).

BinomocTi npo koH(JIIKT iHTepeciB. ABTOpH
3asIBJIIOTH PO BiJCYTHICTh KOH(IIIKTY IHTEpECIB.
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KomniexcHoe JiedeHne KPYMHOIO POraTroro CKoTa
npu pacuuosese

Aspamenko H.B., Ko3uii H.B., lllaranenxo P.B., IIla-
ranenko B.C.

OnHOM W3 TPHYMH HEAOCTAaTOYHOH pPEeHTa0eIbHOCTH
MOJIOYHOTO CKOTOBOJICTBA SIBIIOTCS Tapa3uTapHble 3aboiie-
BaHUI, B YaCTHOCTH (aciuoies3Has WHBa3usA. JTa OOJe3HB
CIocOOHa HAaHOCHUTb 3HAYUTENBHBIH 3KOHOMHUYECKHH ymepO
B BHJI€ CHIDKEHUS MOJIOYHON MPOTYKTUBHOCTU KOPOB, YMEHb-
LIEHNUS TIPUPOCTOB )KUBOKH MACCHI MOJIOJHSIKA, OTPHIATEIBHO-
OTO BIMSHHS Ha PETIPOAYKIMIO X OOHOBJICHUE CTaia.

CerofHst peIHOK BETEPUHAPHHX MPENapaToB JOCTATOYHO
HAaCBILIEH NMPOTHBOTPEMATONHBIMU CPEACTBAMH 3apyOeKHOTO
W OTEUeCTBEHHOTO Ipou3BoicTBa. OfHAKO JUIst BIIaJeNbIEB
JKUBOTHBIX KIIIOUEBOH IpobiemMoil ocraercs neHa/shpdexTus-
HOCTh aHTUTeJIbMUHTHKOB. [IpoTuBOMapa3suTapHsie npemapa-
THI YHUUTOXAIOT Napa3uTa B OpraHu3Me OONbHBIX )KHBOTHBIX,
HE BJIMSS HA MPOIECCH BOCCTAHOBJICHHUS II0CTIE HHBA3HU. ONI-
HaKO JUIUTENIbHOE NIPUMEHEHHE ONHHUX U TEeX K€ IPernapaTtoB
BEIET K YBEIMYEHHUIO KOJIUYECTBA CIy4aeB Pa3BHTHS Pe3HC-
TEHTHOCTH (HaCLIMOJI K aHTUTeIIbMHHTHKAM.

Llernbio Hccnen0BaHuS SBIAETCS MOKUCK U alpoOaIys HOBBIX
TeqeOHBIX KOMOMHAIHH, 00eCTIeYMBAIONINX 0CBOOOXKICHHE Opra-
HU3Ma KPYITHOTO POTaToro CKOTa OT TPEMATO]] M BOCCTAHOBJICHHE
HapyLIeHbIX GU3NOIOTHYECKUX QYHKIMH OpraHu3Ma.

B pabote npuBeneHs pe3ynbTaTsl anpodauy KOMOUHA-
uu padeH301 HIMYIIBCUH U HACTOS TPaBEI 3Bepobost mpu dac-
muone3e KPC B ycnoBusx Mon04HO-TOBapHOIT (epMBI.

OKCTeHC- W HUHTEHCIP(PEKTHUBHOCTH MOHOTEpANHU pa-
(denson amynbcueit uepe3 10 cytok cocrasmia 60 %, a Ha 30-¢
cytku ysenuumiack 10 80 %. KommiekcHoe UCIONb30BaHKE
pad)eH30)1 SMYJIBCHU C HACTOEM TPaBhbl 3BEPO0OOS, COMIACHO
cxeme, yepe3 10 nueit obecreunno 80 % 3KCTEHC- U UHTEHC-
s¢dexruBHOCTH. Uepes 30 cyTok MmoKas3aTeNb YIyqIIuics 10
100 %. TpaBa 3Bepo0os yIrydIIaeT pereHepaniio IOBPeXIeH-
HbIX (aciuonamu TkaHed. OHa CIOCOOCTBYET YCBOCHUIO KOP-
Ma ¥ BOCCTaHOBJIEHHIO TPOU3BOAUTEIBHOCTH.

KommiekcHoe JieueHre KPYITHOTO POTaToro CKOTa ¢ UCIONb-
30BaHMEM 3THOTPOIHON U IAaTOTCHETHISCKON TepaIny SBIIeTCS
BbIcokod( pexTuBHBIM. CpencTBa GHUTOTEpANIME B COYCTAHHH C
TPEMATOJOLUHUAHBIMHU TIpenapaTaMy yTy4LIaloT BOCCTAHOBHTENb-
HBI€ POLECCH Y )KHBOTHBIX, TIOPXKEHHBIX (hacimoIaM.

KuioueBble cioBa: padenson sMynbcns, HACTOH TPaBEI
3Bepo0osi, (acuuones, HHTEHCUBHOCTh M SKCTCHCHBHOCTb,
IKCTEHCIPDEKTUBHOCTD U HHTECHCIP(HEKTUBHOCTD IIPEAPATOB.
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Integrated treatment of cattle in fasciolosis

Avramenko N., Kozii N., Shaganenko R., Sha-
ganenko V.

One of the reasons for the unprofitability of dairy cattle
breeding is fasciolose invasion. This disease can cause
significant economic damage in the form of a decrease in the
milk production of cows, a decrease in the growth of young
animals and a negative impact on the reproduction and renewal
of the herd.

The domestic veterinary market is saturated with a
large number of various anti-trematode drugs of both foreign
and domestic production, however, the price/effectiveness
of anthelmintics remains a key aspect for animal owners.
However, against parasitic drugs, they only destroy the
parasite in the body of sick animals, without pouring in on
the processes of recovery of the body after invasion. Long-
term use of the same drugs, violation of the instructions for
use of the latter leads to an increase in the number of reports
of scientists from around the world about the increase in
the number of cases of development of fasciol resistance
in anthelmintics. That is why the search and testing of new
therapeutic combinations that ensure the release of cattle
from trematodes and helped restore disturbed physiological
functions remain relevant today.

The study presents the results of testing the use of a
combination of rafenzene emulsion and infusion of St. John's
wort on cattle fascioliasis in the conditions of the dairy industry
of the Kyiv region.

The purpose of the study was to study the therapeutic
efficacy of a combination of aetiotropic and pathogenetic
therapies of calves for fasciulosis - rafenzol emulsion and
infusion of herbs with St. John's wort.

Copyright: © Avramenko N. et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution

A | ccnsc. which permits unrestricted use, distribution, and reproduction
in any medium, provided the original author and source are credited.
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The young cattle of the black-bred breed, aged 12-18
months, were examined and their faeces sampled. The calves
were monitored for 30 days during the experiment. They paid
attention to the general condition. Heart rate, body temperature
and respiratory rate were measured. Studies of individual organs
and systems were performed according to conventional methods.
Coprological studies were performed on the 10th and 30th day of
observation. Used the method of sequential flushing faces.

Calves, one of which was a control, was formed to
study the effectiveness of antitrematodes measures. In each
of them there were 5 animals, affected by fascioles, selected
on the principle of analogues. The calves of the first group
were administered rafenzol emulsion at a dose of 0.75 ml
of the preparation per 10 kg of body weight inside once, the
animals of group 2 used the drug similar to the first group.
Previously they were fed with infusion of herbs St. John's wort.
The control group was not treated.The results of the study
indicate that the young is large affected with fascioles and
the average invasion intensity is 48% and the intensity is 17
copies of eggs, respectively. Complex use of rafenzol emulsion
with infusion of herbs with St. John's wort, according to the
scheme, after 80 days revealed 80% of the extent and intensity.
After 30 days, the indicator improved to 100%. Extensibility
and intensification of one rafenzol emulsion, after 10 days was
40%, for 30 days the efficiency increased to 80%. St. John's
wort improves the regeneration of tissue-damaged fasciolosis.
It contributes to the absorption of feed and restore productivity.
Therefore, treatment and prevention of fasciulosis in the farm
is best done comprehensively.

Key words: rafenzene emulsion, st. John's wort herb
infusion, fasciolosis, disease intensity and intensity, efficacy
and drug intensity.
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ITAPABUTAPHI XBOPOBU

Hecnenungiyna pe3uCTEHTHICTH OPraHi3My KpoJiiB
3a BILTMBY 30yIHUKA MacaJIypo3y

Iiyna 10.B.©
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Busuenns ocoGnuBoCTel IMyHITETY € 3a110pyKoI0 epeKTHBHOI IpodiTaKTh-
KM Ta JIIKyBaHHS XBOPUX TBapuH. IMyHITET 3a rebMiHTO31B Ma€ psii 0COOIHBOC-
Teil, SKi 3yMOBJICHI B3a€MOBITHOCHHAMH B CHCTEMI IapasuT-xassiiH. 3 6ararbox
BU/IiB TEJIbMIHTIB KPOJIB KIIBKICHO OMIHYIOUHM € [acatypo3.

Meroto nocmizkeHHs Oyio BUBYMTH BIUIUB 30yaHuKa Passalurus ambiguus
Ha MMOKa3HUKH HecrennpivHOT pe3UCTEHTHOCTI oprai3my kpouiB. ChopmoBaHo
3a IPUHIUIIOM aHAJIOTIB IPYIH KPOMiB-CaMIliB 3—5-MiCSYHOTO BiKy. IHTCHCHUB-
HICTh 1HBA3i1 qociiKyBann 3a MetonoM Mak-Mactepa. Kpoui, xBopi Ha maca-
Jypo3, MaiH pi3Hi piBHI inTeHcHBHOCTI iHBa3ii (II): Hu3pkmit (11=276,47+43,33
stenb B 1 r ¢exaniit) — I nocnigna, cepenniit (11=1293,75+275,80 sieus B 1 1 dexa-
niit) — II nocninna ta Bucokuii pisens I (11=2446,67+422,11 sieus B 1 1 dekaniii)
— I nocnigna rpynu. Y dexanisx TBAPUH KOHTPOJIBHOI TPYITH SI€b TeIbMiHTiB
HE BUSIBIISUIH.

Bcranosineno, mo y KIiHIYHO XBOPHX KpouiB 3a BUcokoi 11, daromurapHa
aKTHBHICTH HeliTpodiniB Hmk4a Ha 9,71 % (p<0,01), Hixk y 3n0poBuX. [Ipn nBO-
My (arouuTapHe YMCIIO Y LMX TBapUH BiporiaHo Hinkue Ha 14,08 % (p<0,01),
MOPiBHSHO 3 KOHTposieM. Hu3bKi GakTepHUUAHY aKTHBHICTb CHPOBATKH KPOBIi Ha
5,45 % (p<0,05), 8,00 % (p<0,01), 14,49 % (p<0,001) Ta ni3oUUMHY aKTUBHICTh
cupoBarku kpoBi Ha 4,15 % (p<0,001), 5,22 % (p<0,001), 7,04 % (p<0,001) cro-
crepiramu y kpomis Bignosinxo I, I, III rpymn. 3MeHImIeH s JaHUX ITOKA3HUKIB Y
XBOPHUX TBapHH MOKe OyTH 3yMOBIICHO ITOCJIA0JICHHSIM YHHHUKIB HecTIeIM(piqHOT
MIPUPOIHOT PE3UCTEHTHOCTI OpraHi3My.

AHani3yo4un piBeHb LUPKYIIOIOYHX IMyHHHX KOMILUICKCIB, BUSBHIM BHCO-
Ki piBHI cepenHix i ApiOHHMX HupKyaro0dnx iMmyHHHX komiuiekciB (L[IK) y k-
HIYHO XBOPHUX KPOJIB 3 HU3BKOIO, CEPEIHBOI0 Ta BUcokoro I BixnosixHo B 2,23
pasa (p<0,001), 2,37 (p<0,001), 2,74 paza (p<0,001) i B 1,95 pa3za (p<0,01), 2,09
(p<0,001) i 2,22 pa3za (p<0,001), mpoTH aHAJIOTIYHHUX TOKA3HUKIB Y KOHTPOIBHUX
tBapuH. Lle 3pocranns pisus L{IK y XBopHx Bka3yBaio Ha PO3BUTOK CHHIPOMY
iIMYHOTOKCHKO3Y, CTYIiHb BUPa)XEHOCTI SKOro KopestoBas 3 piBHeM I 3axBopro-
BaHHS.

Kurouosi ciaoBa: garonurapHa akTHBHICTS, JII30IIMMHA aKTHBHICTh, OaKTe-
punuaHa aktuBHicTs, L{IK, macamypos, Passalurus ambiguus.

IMocTanoBKka MpoodJIeMHu Ta aHAJI3 OCTAHHIX
aocJikenb. [lacanypo3 € KilnbKiCHO TOMiHYIO-
YUM TeIbMIHTO30M KPOJIiB Ha 3eMHii Kyimi [1-7]. Y
BENMKUX Ta APiOHUX KPOJIIBHUYMX TOCTIONAPCTBAX
Vkpainu nmacanypo3Ha iHBa3isl € ONHIEI0 3 HaHMO-
mmpeninmmx. Ha geskux gpepmax 4090 % kpoamis
ypaxeHi 30ynauxoM Passalurus ambiguus [8—10]
3 IHTEHCUBHICTIO 1HBa31i BiJ JEKIJIBKOX I€JIbMIHTIB
JI0 TIOHA]] CTa TUCSY TOCTPUKIB [8].

[IponyKkTu >KUTTEOISUIBHOCTI TENbMIHTIB, a
TakoX 3MiHEHI B MpOIECi MaroreHesy KIITHHU

Xa3siHa CTaloTh MOTY)XHHM IMYHHHM CTHMY-
mom [11]. IIpu mboMy aKTHUBYIOTHCS SK KJIITHHHI
[12], Tak i rymMOpasbHI MeXaHi3MH CIIen(piTHOTO
(B- 1 T-cuctemn) i HecmerudigHOTOo (KOMILIE-
MEHT, (paronuTo3 i T.I.) IMYHITETY, SIKI CIIPSMO-
BaHI Ha emiMiHamio mapasutiB [13, 14]. Cepen
YUHHUKIB HECMEeNU(PITHOTO 3aXHUCTy OpTaHi3My
TBapWH MHUPKYIIO0Ui IMyHHI KOMIUIEKCH 3aiiMa-
I0Th OJHY 3 KIIIOYOBHIX TIO3MIIIH — BOHH 37aTHI
BIUTMBAaTH Ha (YHKITIIO JiMGOIUTIB, Makpodaris
1 O6epyTh y4acTb y PEryysmii iMyHHOI BiATIOBii.
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Y HOpMi IMyHHI KOMIUIEKCH ITiIIal0ThCs (aroiu-
TO3Y, KU MOCIITIOETHCS 32 HAsBHOCTI CHCTEMHU
KoMIuieMeHTy [15]. BoHU cTar0Th MaTOrC¢HHUMH,
SKIO0 HE MOXYTh OyTH eJIiMiHOBaHI 3 OpraHi3-
MY, 3B’SI3YIOTBCS 3 KJIITHHAMH 1 aKyMYJIIOIOTBCSI B
TKaHWHaX, PU3BOAATH 10 HE3BOPOTHUX IECTPYK-
TUBHHX 3MiH [16]. Bucoky 6akTepuIinIHy aKTHB-
HICTh CHPOBATKH KPOBI MIOB’SI3yIOTH 3 aKTUBHICTIO
KOMIUIEMEHTY, [II0 Ma€ IUTONITHYHY BIACTHBICTh
CTOCOBHO MikpoopraHi3miB [15]. Heirpodimm €
MIEPIIOIO JTIHIEI0 3aXHUCTy Y CHCTEMi IPHPOTHO-
ro iMyHiTEeTY. BOHM MIBHAKO BiIIIOBIAIOTh HA
XEMOTAKCUYHUN CTHMYJ, (aronmuTyrTh 1 pyH-
HYIOTh 9YY>KOPiAHI areHTH, aKTHBYIOTHCS IIH-
TOKIHAMH 1 € OCHOBHOIO TIOITYJISAITIEI0 KIIITUH 32
roctporo 3amajieHHs [17]. IlepepaxoBani BuIIE
MMOKa3HUKHW HecnerupiaHoi pe3ucTeHTHOCTI TBa-
pUH MalOTh BaroMe 3HA4YeHHS B PO3KPHUTTI Ia-
TOTeHe3y macanypo3Hoi iHBaszii. ToMy muTaHHS
BIUIMBY 30yaHUKA Passalurus ambiguus 3 pi3HUM
piBHEM IHTCHCHBHOCTI iHBa3ii Ha IMOKAa3HUKH He-
crenudiuHOl pe3UCTEHTHOCTI OPraHi3My KpOJIiB €
aKTyaJIbHUM.

MeTow nociaigxeHHsi OyJ0 BUBYNTH BILJIUB
30ynuuka Passalurus ambiguus Ha TIOKa3HUKHU He-
cnenudiTHOT pe3UCTEHTHOCTI OpraHi3My KpOJIiB.

Marepiaa i meronm aochaigskeHHsi. PoGo-
Ty mpoBomrin BrpomoBx 2015-2018 pp. Exc-
MEpUMEHTAJIBHY YacTUHY BuKoHaHo B TOB
«Onbect» JHinponerpoBchkoi obacti Ta TOB
«Kpomuxkodd Ilmrocy Yepkacbkoi oOmacti, me
BUKOPHCTOBYIOTH KIIITKOBE YTPHMaHHS TBapuH.
JlaGopaTopHi HOCHITKEHHS TPOBOAWIN B Hay-
KOBIifi J1aboparopii kadeapu mnapasuToJiorii Ta
BeTCaHeKCNepTu3n JIHIIPOBCHKOTO IEp:KaBHOTO
arpapHo-eKOHOMIYHOTO VHIBEPCUTETY (Tapasu-
TOJIOT19HI JOCIIIKEHHS) Ta Y BUIPOOYBATLHOMY
IeHTpl 3amopi3bkoi 00NacHOl aepxkaBHOI Jabo-
patopii JlepxkaBHOI ciy)Om Oe3MeKku Xap4dOBHX
MPOMYKTIB 1 3aXHUCTy CIIOKUBAUiB, SKUN aKpe-
quToBaHui BiamoBigHo 10 BuMor ISO/IE 17025:
2006, cBimonTBO mMpo akpeauTaitiro Ne 2H305 Ha-
IIIOHAJTFHOTO areHTCTBA 3 aKpemuTallii YKpaiHu
(IMyHOIIOT1YHI HOCTIIKEHHS 3 BHKOPHUCTAHHSIM
MACIIOPTHUX IITAMIB).

Hns gocmiaiB Oyja0 BimiOpaHO aHAJIOTrOBI
TPyIH KPOTiB-CaMIliB 3—5-MiCSIIHOTO BiKY KaJi-
(hopHIKChKOI MOPOAH. 3 METOK BH3HAYCHHS PiB-
HsI ypakKeHOCTI KpoiiB 30ymHUKOM Passalurus
ambiguus X (ekanii JocIiIKyBaan 38 METOIOM
Mak-Macrtepa [18]. TBapuH momiauIn Ha IBi T'PY-
ITA: KOHTPOJIbHY (30POB1 HEIHBAa30BaHI1 TBAPUHU)
Ta IOCIiAHY (XBOpi Ha macaiaypo3 TBAPUHH).

BcTanoBieno, mo XBOpi Kpoji Maild pi3-
HAA piBeHb iHTeHcHBHOCTI iHBaszii (II). Lle B
MOJTAJIBIIIOMY JTaJlo 3MOTy 3a piBHeM II po3zmi-
JUTH JOCHIAHUX TBapWUH HA TPH TPYIH: 3 HU3b-
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kum (I11=276,47+43,33 serp B 1 T dekamiit) —
I mocmimaa (n=17), cepeanim (11=1293,75+£275,80
stienb B 1 r exaniit) — II gocmigna (n=32) Ta BUCO-
kuMm piBHeM II (11I=2446,67+422,11 siets B 1 T e-
kami) — III mocmiana rpynu (n=15). ¥V dekanisax
TBapWH KOHTPOILHOI Tpy1H (n=31) s€1b TeIbMiH-
TiB HE BUSBIISIIN.

BusnauenHs ¢aromurapHoi akTHBHOCTI HEM-
TpodiniB [19] 3aificHIOBaNIN 3 10IaBaHHSM CTaH-
JapTU30BAHOrO 10 2 MJPIA/MI 3aBUCY J000BOI
kyaeTypu E. coli 055K59Ne3912/41. Y koxxHOMY
Ma3ky miapaxoByBanu 100 ueditpodinis. Ilpu
OMY BH3HAuYajgu (HaroluMTapHy aKTUBHICTH 3a
KIJIBKICTIO aKTUBHUX JjeikoruTiB 3 100 migpa-
xoBaHux (%), ¢aronurapauii ingexc (PI) — 3a
KIJIBKICTIO (ParonuToBaHUX MIKPOOHHX Tij, IO
MIPUTIATa€ Ha OAWH aKTHBHHUA HEUTpodin 1 Xa-
paKTepu3ye TMOTIMHAIOUY 3MaTHICTH (aroIuTiB,
(daromurapue uncio (PY) — KiIBKICTh (haroru-
TOBaHUX MIKpoOHHUX Tin Ha 100 migpaxoBaHHX
HEeUTpodiTiB.

BbaktepunmaHy akKTUBHICTH CHPOBATKH KPOBI
(PACK) Bm3nagamm metogom CwmipaoBoi O.B. Ta
Ky3bminoi T.A. [20] i3 BUKOpHUCTaHHSAM MIiKpOO-
Hoi TecT-KynpTypH E.coli 055K59 Ne 3912/41.

Jli3onmMHY aKTHBHICTH CHPOBAaTKH KpOBI
(JIACK) BusHauanud He(EIOMETPUYHUM METO-
noM 3a Jlopodeituykom B.I. [21] 3a MikpoOHOI
TecT-KynsTypu Micrococcus luteus ATCC9341.

BusHadueHHsT piBHS MUPKYITIOIOYAX IMyHHHX
koMmrurekciB (IIIK) mpoBommimm Meromom nude-
peHtioBanoi npenunitanii B 3,5 Ta 7,0 % pos-
YHHI MOJICTUICHTIIIKOIIO 3 MOJEKYJISIPHOIO Ma-
coro 6000 mansToH B OopaTHOMY Oydepi [18].

CratuctuuHy O0O0pOOKYy eKCIepHMEHTalIb-
HHUX PE3yJIbTaTIB I BU3HAYCHHS O10METPUIHHIX
MMOKA3HMKIB (CepeaHi 3HAUEHHS Ta iX MOXHOKH,
TIOPIBHSHHS CEPEIHIX 3HAUYCHb 3a KPHUTEPIEM
CrpioneHTa) 3MIMCHIOBAIM 3 BHUKOPHUCTAHHIM
nporpamu Microsoft Excel-16.

Pe3ynbraTu gociaigskeHHs. 3a pesyibrara-
MU TPOBEACHUX JOCHIJDKCHb BCTAHOBJICHO, IO
30ynHuK Passalurus ambiguus 3 pi3HUM piBHEM
IHTEHCUBHOCTI 1HBa3i11 BIIJINBA€ HA TOKa3HUKU He-
cnenupiIHOl PE3UCTEHTHOCTI OPraHi3My KpOJiB.
SIK BUJIHO 13 JAHMX, HABEACHUX B TaOIMIll 1, Mixk
310poBUMHU Ta XBopuMH TBapuHamu III rpynu
BHSIBJICHI CTAaTHCTHYHO BIpPOTiIHI BIAMIHHOCTI
(p<0,01) moka3HUKIB (paromuTapHOi aKTHBHOCTI
HerTpodiniB i paronuTapHoro yucia (OY).

Jlocaimpkyroun BiICOTOK KJIITHH, SKi OepyTh
y4acTh y TODIMHAHHI, BCTaHOBIJICHO, IO HOro
3gadeHHs y Il mocmimmi#l rpymi HWKYI, HIK Y
koHTpoai Ha 9,71 % (p<0,01). BogHowac daro-
IUTAPHUH 1HJEKC BUSABIISAB TCHACHINIO IO I1iIBH-
IIEHHS PiBHS Y KPOBI TBAPHUH ITi€l TPYIIH, ajie pi3-
HHUTIIS OyJIa HeOCTOBIPHOIO, TTOPIBHSHO 3 KOHTPO-
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Tabmuus 1 — IokasHuky garouuTapHoi aKTHBHOCTI HeliTpodiniB 3a BniMBY 30ynuuka Passalurus ambiguus (M £+ m)

I'pyna tBapun darouutapHa akKTUBHICTb, % @I, (on.) @Y, (ox.)
3HOPOBL(:K301HTPOHL) 47,71x1,76 8,42+0,44 3,89+0,10
! 41,75+£2,17 7,59+1,00 3,54+0,18
(n=17)
XBopi (mociim) (n:H3 2) 43,33+2,49 8,22+0,57 3,44+0,14*
EH 38,00+2,53%* 9,30+0,67 3,41+0,12%*
(n=15)

Mpumitka: *p<0,05; **p<0,01 mopiBHAHO i3 3MOPOBUMH TBAPUHAMH.

neM. Jlochmi Ky 04 CepeHIo KiITbKICTh (arouu-
TOBaHUX MiKpOOHHMX KIIITHH, L0 IPUNAAal0Th Ha
onuH Qarouurto3 (OPY), y xBopux tBapus II Ta III
TPyl CIOCTEpirajd BipOTiAHO HUXKYE 3HAYCHHS
Ha 13,08 % (p<0,05) ta 14,08 % (p<0,01) Bin-
TMIOB1/THO, TIOPIBHSTHO 3 KIIIHIYHO 3/TOPOBHMH.

Husska BACK mportu xoHTpomo Ha 5,45 %
(p<0,05), 8,00 % (p<0,01) i 14,49 % (p<0,001) y
KpOJIiB, XBOPUX Ha Macalypo3 3 HU3bKOIO, cepel-
HBOIO Ta BHCOKOK Il BiANOBiHO, CBiIUUTH MPO
MOCNa0JICHHST YUHHUKIB HeCTIeU(iIHOT TPUPOJI-
HOI PE3UCTEHTHOCTI Oprani3mMy TBapuH (puc. 1).

3a mapasutyBaHHS Passalurus ambiguus
B opranizmi kponiB JIACK Oyna nocToBipHO
(p<0,001) menwmoo y Bcix rpynax Ha 4,15; 5,22 Ta
7,04 %, HIXK y 310pOBHX TBapHH.

PiBenp npibumx ta cepennix LIIK cyTTeBo
PI3HUBCS Y XBOPUX TBapHH, MOPiBHSHO 31 310pO-
BUMU (pHC. 2).

HaiiOinpil maToOreHHU NOTEHIadl MAaroTh
HIK cepennix po3MipiB, siKi yTBOPIOIOTBHCS 3a

HE3HAYHOTO HAaJJIMIIKY aHTUTEHY, 34aTHI aKTH-
ByBaTH KOMIIJIEMEHT, MIPH LIbOMY HE (arouury-
I0TBCS, TOBIJBHO ENIMIHYIOTBCSA. AHaNi3yI04uu
orpumani nokasauku L{IK, BcraHOBMIM Biporia-
HO (p<0,001) Bucoki piBHi cepennix L{IK B 2,23,
2,37 Ta 2,74 pa3u BianosimHO 3i 3pocratoyoto 11 y
BCiX JOCTIIHUX TPpyIax MPOTH KOHTPOIIO.

HIK, mo yTBOprINCE 32 HaJIUIIKY aHTHUIE-
HY, MalOTb Majiuii po3Mmip, IpyU UBOMY HE aKTH-
BYIOTh KOMILIEMEHT 1 HE CIPUYMHIOIOTH 3alajlb-
Huil npouec. Hpioui L[IK 3a BrumBy 30yaHuka
Passalurus ambiguus 6y TexX TOCTOBIPHO BU-
cokumu B 1,95 paza (p<0,01), 2,09 (p<0,001) Ta
2,22 pa3za (p<0,001), BiamoBiano y TBapuH I, Il Ta
III rpym, HiX y KOHTPOII.

Oo6roBopenHsi. ParouTo3 € rOJIOBHUM Me-
XaHI3MOM Hecneuu(piqvHOro IMYHITETY, a TaKOX
00OB’I3KOBOI0 JIAHKOIO 1HAYKILII 1 (OpMyBaHHS
cnenudiuHoi iMyHHOI BiamoBiai [18]. 3HMkEeHHS
(aronuTapHOi aKTUBHOCTI HEUTPOQITiB, a TAKOXK
@Y y XxBopuX Ha Macaixypo3 KpoJiiB CBITUUTb, 110

xBopi 111

xBopi 11

27.4p%*
# JIACK

© BACK

3m0poBi

Ipumitka: *p<0,05; **p<0,01; ***p<0,001 mopiBHAHO i3 3TOPOBUMH TBAPHHAMHU

Puc. 1. BACK Ta JIACK 3a BniiuBy 30ynuuka Passalurus ambiguus
3 pi3HUM piBHeM iHTeHCHUBHOCTI iHBa3ii, %.
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IMpumitka: ***p<0,001, mopiBHIHO i3 3MOPOBHUMH TBAPUHAMH

Puc. 2. PiBeHb HMPKY/IIOKOYUX IMYHHHX KOMILIEKCIB y KPoJIiB 32 BIJIMBY 30ynHMKA Passalurus ambiguus

3 pi3HoI0 iHTeHCUBHIicTIO iHBa3ii, ym.0x.

3a IIi€1 MaToJoTii CIIOCTEePIraeThCs MEPEBUIIICHHS
«ITopora eMHOCTI» (haronuTyrouoi cuctemu [21],
BHACITIIOK YOT'O TIOTJIHOIIOIOTHCS JECTPYKTHUBHI
SBHUIAa B OPraHax TPaBHOI CHCTEMH 3a BILIHBY
30ymauka Passalurus ambiguus 3 BUCOKUM PiB-
HEM 1HTEeHCHBHOCTI 1HBa3il.

Bimomo [15], mo piBear BACK € omaum 3
BOKJIMBUX TIOKAa3HUKIB PE3UCTEHTHOCTI 1 SIK
TyMOpajJbHUN YHHHUK 3aXHCTYy OpraHi3My Xa-
paKkTepHu3y€e 3MATHICTh KPOBI IO 3HEIIKOIKCHHS
bakTtepiii. BACK mop’s13aHa 3 HasiBHICTIO B CHPO-
BaTIi HECTENU(MIYHUX 3aXUCHUX KOMITOHCHTIB:
HOPMaJIBHUX aHTHUTIJ, JI30IUMY, KOMIUICMCHTY,
MPOIEPANHY, iIHTEpPEPOHY Ta IHIIUX YUHHHUKIB.
Hwuszpka BACK y kpodiB, XBOpUX Ha IHacaiypos,
3 pizHoIO0 11 cBiTUHTH PO MOCTa0ICHHS YMHHUKIB
Hecnenu(ivHOT TPUPOIHOT PE3UCTEHTHOCTI opra-
HI3MY.

JJACK TakoX € BaXJHMBHUM IOKa3HUKOM
Hecrenu(ivyHOi Pe3UCTEHTHOCTI opraxismy. Jli-
30LIMM CEKPETYETHCS TPAHYIOIUTAMHU 1 MaKpo-
(haramu, 37aTHHH PO3YMHATH OOOJOHKU OaKTe-
plajbHUX KJIITHH 1 3yMOBJIIOBAaTH MOOIIi3aIii0
OeTa-Ji3uHIB Ta KOMIUIEMEHTY [22]. 3a mapa3uTy-
BaHHA Passalurus ambiguus B opraHi3Mi KpoiiB
JIACK 0ya 10CTOBIPHO MEHIIIO Y BCiX rpyIax,
0 MOXKE BKa3yBaTH Ha CYMPECII0 3aXHCHUX pe-
aKIin, ix gucoamanc [23].

Jlns OIiHIOBaHHS CTaHy T'yMOpaibHOI JIaH-
KU IMYHHOI cHcTeMH Bu3Ha4danu piBeHb L[IK y
CHpPOBATIIl KpoBi. YTBOpeHHs Ta HasBHICTH I[IK
y piIMHAX € OAHUM 3 IPOSBIB iIMyHHOI BiATIOBIi
OpraHi3My Ha HaJXO/KCHHS aHTHTCHIB Ta BayKJIH-
BHM YHHHHUKOM, 1110 3a0e3meuye imyHiTeT [14, 24].
Bucoki piBai cepennix L{IK, sixi mo3suTHBHO KOpe-
moBanu 3 Il y BCiX HOCHIIHUX TpymHax, CBiIIaTh,

—

56

10 HaBITh 32 HU3BKOTO PiBHS IHTEHCUBHOCTI Ta-
canmypo3Hoi iHBa3ii OymIyTh BHHHKATH 3allallb-
HI TIPOIECH, OCKUIBKH CEepeIHbOMOJIEKYIISIpHA
(dhpakitisg MoXKe MMPOXOTUTH Yepe3 CyAUHHY CTIHKY
1 BiOKJIamaTucs y TKaHMHAX, COPUINHIOIOYH 3a-
naneHHs. OTxe, 3poctanus piBas LIK y xBopux
TBapWH BKa3yBajo Ha PO3BUTOK CHHJIPOMY iMy-
HOTOKCHKO3Y, CTYIiHb BUPAKECHOCT1 SIKOT'O KOpe-
JIIOBaB 3 piBHEM I1.

BucHoBku. 1. BusiBieHo, Mo y KJIiHIYHO XBO-
pUX Ha TMacaxypo3 KpoiiB 3a Bucokoi II, daro-
[MTapHAa aKTUBHICTH HUXYa Ha 9,71 % (p<0,01),
HIXK y 3I0pOBUX, Ipu 1soMy PY y mux KpoJiB
BiporiaHo Hrx4de Ha 14,08 % (p<0,01), mopiBHSIHO
JI0 KOHTPOITI0. BCTaHOBIIEHO HUXYi 32 KOHTPOIb:
BACKHa 5,45 % (p<0,05), 8,00 % (p<0,01), 14,49 %
(p<0,001) Ta JIACK na 4,15 % (p<0,001), 5,22 %
(p<0,001), 7,04 % (p<0,001) BigmoBiguo y I, II, I1I
rpynax. 3MEHIICHHS IUX MMOKAa3HUKIB y XBOPHX
TBapUH MOXKE OyTH 3yMOBJIICHO IMOCIA0JCHHAM
YUHHUKIB HeCen(igaHOI TIPUPOIHOI PE3UCTEHT-
HOCTI OpraHi3my.

2. BcraHOBIEHO BHCOKI pIiBHI CepeaHix
ta apioHmx I{IK y KjIiHIYHO XBOpPHX KpPOIiB 3
HHU3BKOIO, CEPETHLOI0 Ta BHCOKOIO Il BimmoBin-
HO B 2,23 (p<0,001), 2,37 (p<0,001), 2,74 pa3za
(p<0,001) Ta B 1,95 (p<0,01), 2,09 (p<0,001), 2,22
pasu (p<0,001), mpoTH aHAJIOTIYHUX MMOKA3HUKIB
y KOHTpONbHMX TBapuH. lle 3pocraHHs piBHS
IK y xBopux BKa3yBajo Ha PO3BUTOK CHUHJIPO-
MY IMYHOTOKCHKO3Y, CTYITiHb BUPAXKECHOCTI SIKOT'O
KOpeJroBaB 3 piBHeM 1.

BigomocTi mpo moTpuMaHHS 0i0eTHYHHUX
HopM. Ilix gac poboTH 3 TBapHHAMH TOTPHUMY-
BasTMCs BUMOT €Bporeiichkoi koHBeHTIIiT «IIpo 3a-
XUCT XpeOETHUX TBApPHWH, SIKi BUKOPHUCTOBYIOTH-
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Cs IS MOCHIAHUX Ta IHIMNX HAYKOBHUX IILJICH»
(CrpacoOypr, 18.03.1986 p.), «3arajbHUX CTHYHUX
TIPUHITUIIIB €KCIIEPUMEHTIB Ha TBapHHAX», CXBa-
neHux Ha [leprmoMy HamioHaJbHOMY KOHTpeECi 3
oioetukm (M. Kuis, 20.09.2001 p.), crarTi 26 3a-
koHy Ykpainu Ne 5456-VI Bix 16.10.2012 p. «IIpo
3aXUCT TBAPHH BiJl Y)KOPCTOKOTO TTOBOJIKEHHSI» Ta
Hupektusu €C 86/609/€€C Bin 24.11.1986 p.

BigomocTi npo kou(ikT iHTEpeciB. ABTOp
3asBJISI€ PO BIJACYTHICTh KOH(IIIKTY 1IHTEPECIB.

[NepcnekTHBH MOAANBIINUX JOCHIKEHB TTOJISI-
raloTh Y BUBUCHHI BIUIMBY 30ymHUKA Passalurus
ambiguus 3 pi3HUM piBHEM IHTCHCHBHOCTI 1HBa-
311 Ha MMOKa3HUKHU KJIITUHHOTO Ta TYMOPAJHLHOTO
IMYHITETY KPOJIiB.
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Hecnenndgunyeckasi pe3nCTEHTHOCTh OPraHU3Ma Kpo-
JIMKOB 110]] BJIUSTHHEM BO30yIuTelIsl maccaaypo3a

lyna 1O.B.

W3ydenne ocoOeHHOCTEH MMMYyHHTETa SBISETCS 3aJ0-
roM 3G (QeKTHBHON NPOPUIAKTHKA U JICYCHHS] OONBHBIX JKH-
BOTHBIX. IMMYHHTET 3a reIbMUHTO30B HMEET Pl 0COOEHHO-
CTeii, KOTOpbIE 00YCIOBIEHBI B3aUMOOTHOLIEHUSIMU B CCTEME
MapasuT-X034uH. M3 MHOTHX BHIOB T€IbMHHTOB KPOIHKOB
KOJTMYECTBEHHO JJOMHHHUPYIOIIUM SIBISETCS Maccalypos.

Lenbio paboThl OBLIO ONpeAeneHne BIUSAHUS BO30yau-
tens Passalurus ambiguus Ha TIoka3aTeny HecrenuuIecKon
PE3UCTEHTHOCTH OpraHU3Ma KpOJNHUKOB. [y ombITOB ObLIM
0TOOpaHBl AHAJIOTOBBIE TPYMIBI KPOIHUKOB-CAMIIOB 3—5-Me-
CSIYHOTO BO3pacTa. MIHTEHCHBHOCTb WHBA3UM OINPEAEIISIIN
MeTonoM Mak-Mactepa. Kponuku, 6onbHbBIE Taccamypo3oM,
HMEIH pa3Hblil ypoBeHb HHTeHCUBHOCTH HBa3uu (VU): Hus-
kuit (MU = 276,47+43,33 siun B 1 1 dekannii) — 1, cpenunit
(MU = 1293,75+275,80 st B 1 r ¢pexanuit) — I u Boicokuit
yposens UN (MU = 2446,67+422,11 sun B 1 T dexanmii) —
III uccnenoBarensckas rpynmna. B gexanusx »KUBOTHBIX KOH-
TPOJIBHOM TPYIIBI UL TETbMUHTOB HE BBISBIISIH.

VYcTaHOBNIEHO, YTO Y KIMHUYECKH OOJBHBIX KPOJIHMKOB
nipu Beicokoit I, ¢aronmTapHasi akTHBHOCTb ObLIa HIKE Ha
9,71 % (p<0,01), uem y 3n0poBbIx. IIpu 3T0M (haronurapuoe
yrcao (PY) y 3TuX KUBOTHBIX JOCTOBEpHO HIvke Ha 14,08
% (p<0,01), mo cpaBHenuto ¢ konrpoiem. Huskue BACK
Ha 5,45 % (p<0,05), 8,00 % (p<0,01), 14,49 % (p<0,001)
n JIACK Ha 4,15 % (p<0,001), 5,22 % (p<0,001), 7,04 %
(p<0,001) HabirOmATH Y KPOIUKOB, OOJIBHBIX MACCATYPO30M,
B 3aBucumoctu ot MU (coorBerctBenno I, II, III rpymm).
VYMeHblIIeHHEe JTAHHBIX MOKa3aTeNied y OONbHBIX >KMBOTHBIX
MOXeET OBITH 00yCIIOBIEHO OcnabieHreM HeceupUIeCcKuX
(haKTOPOB €CTECTBEHHON PE3UCTEHTHOCTH OPraHU3Ma.

Amnannsupys yposenb LIIK, BbISBHIH BBICOKHE YPOBHU
cpenaux u Menkux UK y xiinHuuecky 60IbHBIX KPOIHKOB C
HU3KOH, cpenHeit u Boicokoit UM cooTBeTcTBEHHO B 2,23 pasza
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(p <0,001), 2,37 (p <0,001), 2,74 pa3a (p <0,001) u B 1,95
paza (p<0,01), 2,09 (p<0,001) u 2,22 paza (p<0,001), nporus
aHAJIOTMYHBIX TT0Ka3aTeNnell y KOHTPOJIbHBIX )KUBOTHBIX. DTOT
poct ypoBHs LIUK y OoJbHBIX yKa3bIBaJl Ha pa3BUTHE CHH-
JpOMa MIMMYHOTOKCHKO3a, CTETIEHb BEIPAXKEHHOCTH KOTOPOTO
Koppenauposai ¢ yposHem M.

KnroueBble cioBa: QaronurapHas akTUBHOCTB, JH30-
LUMHAs aKTUBHOCTh, OakTepuimaHas akTuBHOCTh, LUK,
naccainypo3s, Passalurus ambiguus.

Nonspecific resistance of the rabbits organism in case
of passalurosis

Duda Y.

Researching the characteristics of immunity is the best
way for effective prevent and treat the diseases. Helminthiasis
immunity has a number of features that are caused by
relationships in the host-parasite system. Passalurosis
is quantitatively dominant among many types of rabbit
helminths on the globe.

The goal of the work was to determine the influence of
Passalurus ambiguuson indicators nonspecific resistance of
the rabbits organism.

Analog groups of male rabbits of 3-5 months old were
selected for the experiments. Intensity of invasion was
determined by the method of the Mac-Master.Rabbits with
passalurosis had different levels of invasion intensity (II):
low (Il = 276.47 + 43.33 eggs in 1 g of feces)-I, medium
(I1I=1293.75 + 275.80 eggs in 1 g of feces) — II and high
(II= 2446.67 + 422.11 eggs in 1 g of feces) — III research
groups. We did not find helminth’s eggs in the control group.

It was found that in blood of sick animals with high II
phagocytic activity is lower than in blood of healthy ones by
9.71% (p<0.01)A low indicator of phagocytic activity shows
depressed phagocytosis in the organism of animals suffering
from passalurosis of rabbits. In these rabbits, the phagocytic
number was probably lower by 14.08% (p<0.01) compared to
the control. Low levels of BASK and LASK were observed
in infected animals by 5.45% (p<0.05), 8.00% (p<0.01),
14.49% (p<0.001) and 4.15% (p<0.001), 5.22% (p<0.001),
7.04% (p<0.001), respectively, in animals I, II and III groups
than in the control. The decrease in the se in dicators in sick
animals in dicates a weakening of the factors of non specific
natural resistance of the organism.

Analyzing the level of circulating immune complexes,
we found a high level of medium and small CIC in clinically
ill rabbits with low, medium and high II, respectively,
2.23 times (p <0.001), 2.37 times (p <0.001), 2.74 times
(p <0.001) and 1.95 times (p<0.01), 2.09 times (p<0.001) and
2.22 times (p<0.001), against the control. An increase in the leve
of CIC indicated the development of immunotoxicosis syndrome,
the se verity of which correlated with the level of IT of the disease.

Key words: phagocytic activity, bactericidal activity,
lysozyme activity, Circulating immune complexes,
passalurosis, Passalurus ambiguus.

[=]

ID https://orcid.org/0000-0003-0892-0402

59



HaykoBwuii BicHHK BeTepuHapHOi MexunuaH, 2019, Ne 2

VIK 574.5/.6(477.7)

ITAPABUTAPHI XBOPOBH

BmiiuB gesikux 0i0OTHYHUX Ta Aa0I0OTHYHHUX YMHHHUKIB HA CTaH
napasurodayHu riipo0ioHTiB npupoaHux BoaoiM IliBausa Ykpainu

TI'onuapos C.JI.

Hayionanvnuti ynisepcumem biopecypcie i npupodoxkopucmyeanus Yxpainu

_‘@" E-mail: sergeyvet85@ukr.net

Tonuapos C.JI. BB pesikux 0ioTwd-
HUX Ta abiOTMYHUX YMHHHKIB Ha CTaH
napa3uTodayHH TrifpoOioHTIB PUPOA-
Hux Bogoim [1iBxust Ykpainn. HaykoBnit
BICHUK BeTepuHapHOi Mexunuau, 2019.
Ne 2. C. 60-70.

Goncharov ~ S.L. dejakyh
biotychnyh ta abiotychnyh chynnykiv

Vplyv

na stan parazytofauny gidrobiontiv pry-
rodnyh vodojm Pivdnja Ukrai'ny. Nau-
kovyj visnyk veterynarnoi' medycyny,
2019. Ne 2. PP. 60-70.

Pyxonuc orpumano: 16.09.2019p.
IIpuitnaro: 02.10.2019p.
3arBepKeHo 10 apyky: 17.12.2019p.

doi: 10.33245/2310-4902-2019-152-2-60-70

HaBeneno pesynbraT HayKOBHX JIOCIIIDKEHb, MO OylM BUKOHAHI IpO-
IXTIOMATONOTIYHI JOCITI-
mkeHHss 198 OmukoBux pub: Neogobius fluviatialis Pallas, 1814, Mesogobius
batrachocephalus Pallas, 1814, Neogobius melanostomum Pallas, 1814, a takox

iroM 2018-2019 pokiB. 3 Ii€0 METO MPOBOIUITH

xmwxkux pub y kimekocti 78 exsemmipis: Perca fluviatilis Linnaeus, 1758, Sander
lucioperca Linnaeus, 1758, Esox lucius Linnaeus, 1758, o Oyinu BHJIOBIICHI B aK-
Baropii Jlninpo-By3bkoro smMany, mo6nusy cena J{HITPOBChKE Ta MUCY AJIKITOI,
MukonaiBcekoi obnacti. CepeHiil MOKa3HUK €KCTCHCUBHOCTI 1HBa3ii cepen Omd-
xoBux pu6 JlHinpo-By3pkoro nmmmany 3a KpHNTOKOTWIIRO3Y Y YEPBHI CTAHOBHB
26,6 %, a HaOLIBIIHIA MOKA3HUK IHTEHCUBHOCTI 1HBa3i1 cKiaiaB 94—157 merarep-
KapiiB kpunrokotTwrocis. ITicist 3amopis y mumai 2018 poky BigMivany 3MeHIIEeH-
Hs nonynsinii pub pomuau Gobiidae Ha 114,2 %. [Toka3HHK ypakeHHS OMYKOBHX
pu6 30yTHUKOM KPHIITOKOTHIIE03y Ha0yB MaKCHMAJIbHOTO 3HAYEHHS y CEpIHI Ta
craHoBuB 60,3 %, a aMIUTiTya IHTEHCUBHOCTI 1HBa3ii Oynma B Mexax 102-211 me-
Tanepkapiis. Y UepBHI IIOKa3HHUK 3apa)KeHHs XIDKHUX BHIIB pu0 (OKyHBb, IyKa, Cy-
JaK) 30yZHHKOM eyCTpOHTinino3y OyB Ha piBHI 63,8 %, a iHTEHCHUBHICTH iHBa3il
XapaKTepu3yBalach HAHOLIBIINMY ITOKA3HUKaMH y ITyKH 3BHYaiHOI — 1-8 aman-
HOK HeMaToJl. 3MEHIIICHHS KUTbKOCTI BIJIOBJICHHX XIDKHX prb Ha 47,8 % Bimmiva-
JIM TTiCJIs 3aMOPHHX SIBHII B akBaropii Jninpo-By3pkoro imMany. ExcrencuBHicTS
iHBa3il 3a eyCTpoHTLIino3y y ceprHi Oyna 84,3 %, a TMOKa3HUKM iHTEHCHBHOCTI
iHBa3il B Mexax 2—12 mapasuriB. BeraHoBneHa ponb puboigHux nraxiB y ¢op-
MYBaHHI IPUPOJHNX OCEPEIKIB KPUIITOKOTHIHO3HOI Ta €yCTPOHT LI I03HOT iHBa3il
cepel OCHOBHUX ITPOMHCIIOBUX pub J{HiNpo-By3pkoro muMany.

OxpeMo TPOBOMIUIA TiJPOXIMIYHI JOCHIIKEHHS BOAX 3 akBaropii JHimpo-
By3bkoro numaHy 3 METOI0 BCTAaHOBJICHHS MacoBoi 3aruberi pubu y ymumnai 2018
pOKy. 3a pe3yabTaTaMH TiIpOXIMIYHHUX JNOCHiDkeHs JIHinpo-By3pkoro nmMany y
JIVIITHI, BUSBIICHO HEBIAOBIHICTH 3a MOKa3HMKaMu: pH, KUCEHb, BUIBHUI aMiak,
HITPHUT-I0H, 3arajbHa TBEPICTh BIIMOBIAHO IO YMHHOTO HOPMAaTHBHO-IIPABOBOTO
JoKyMeHTa. HeBifmoBiqHICTE TiAPOXIMIYHOTO PEXHUMY CTAIO0 HPHUMHOIO 3aMOp-
HUX SIBUII BOTHUX OiopecypciB. BusiBineHo BIuiB abioTHYHHUX Ta OI0THYHUX YHH-
HUKIB Ha CTaH MapasuTodayHu JOCHIKyBaHUX PHO IPUPOTHUX BomoiM I[liBmHS
VYkpainu.

KurouoBi ciioBa: OMuKkoBi pudH, XrKi proH, a010THYHI Ta O10THYHI YHHHUKH,
KPHITOKOTWIIBO3, €YCTPOHTLILN03.

IHocTanoBka mpodJjeMu, aHaJdi3 OCTAHHIX
gocaiukens 1 myoaikamiii. [Tapasutusm — ozxna
i3 HalOiNmpI ycmimHUX (OpPM iCHyBaHHS Opra-
Hi3MiB, PO IIO CBIIYUTH BEJIHKE BUIOBE Pi3HO-
MaHITTSl APa3uTiB Ta 3HAYCHHS LIHOTO SBUILA B
esomronii. Cxman mapasuTodayHd BH3HAYAETHCS

60

KOMILIEKCOM 3B’ SI3KiB, 3 IKMX TOJIOBHY POJIb Biji-
TparoTh BUIOBE PI3HOMAHITTS 1 YUCEIBHICTh KiH-
[EBUX Ta MPOMIKHHUX Xa3siB.

Opranizmu, M0 BUTFHO ICHYIOTH Y HABKOJIHIII-
HbOMY CEpEOBHII, HEMUHYYE KOHTAKTYIOTh Ta
B33a€EMOJIIIOTH 13 O10THYHUMH Ta a0l0THIHUMH YHH-
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HUKaMW HaBKOJWITHLOTO CEPElOBHINA Oi0TOITY.
BonHouac B3aeMois mapas3ura i3 ceperoBHieM Oi-
OTOIIY TOKJIQJA€ThCS Ha Xa3siHa, X04 B OUTBIIOCTI
1 ormocepeakoBaHo. CTOCOBHO SIBUIIIA TTApa3UTO-Xa-
3siHAEMX BimHOCHMH MormmkoBeekuit 1. JI. (1946)
MUCaB: «OpraHi3M, IO Belle Mapa3suTHYHUHA CHO-
ci0 KHUTTA TEepeKIafac TArap Peryisilii BiIHOCHH
13 30BHIIIHIM CEPEIOBUIIEM Ha OpPTaHi3M XassiHa,
Yyepe3 HbOTO PEryIIoe 1 OTPHUMAHHS Tapa3uToOM MO-
JKUBHUX PEUOBHH, ITI0 € OAHUM 13 HAWBaXIJINBIITHX
(akTOpiB ICHYBaHHS OCTAaHHBOTO» [S].

Oco0MMBOCTI BIUIMBY IMapasuTa Ha OpraHizM
Xa3siHa 3aJekKarh BiJl HU3KH YMOB: 3 ONIHIET CTOPO-
HH, BiJl BUIY Hapa3uta, oro MopdodizioaoriayHux
0COOJIMBOCTEH Ta IMAaTOT€HHOCTI, a 3 1HIIOI — BIJ
BHIIOBOI crienu(iky XassiHa, BUCOTH HOTO OpraHi-
3aiii, JoKaji3allii mapa3ura B IIEBHUX TKaHWHAX 1
oprasax, a TaKoX BiJ[ TOTO, HACKUTEKY IIBUIKO Xa-
3sIH pearye Ha BIUTHB mapasura [1, 12].

I3 ycix BuaiB 0i0THYHOTO BIUIMBY HA CTaH Ia-
pasuTodayHHu TigpoOiOHTIB, HAHOLIBII YITKO Bif-
YyTHE AHTPOIOTCHHE HABAHTAKEHHS, sKe 3Iiiic-
HIOEThCS Ha BOmoWMH. Haituactime BimdyBaroTh
BIUTUB, IO TOB'SI3aHUHN 3 HAJIXOJPKCHHSIM HaJUTUTI-
KOBOI KUTBKOCTI O10TEHHHX pPEYOBHH, BHACIIIOK
YOro MOYMHAETHCS E€BTPOQYBAHHS — MpOIEC, IO
32 KOPOTKHU CTPOK TPHU3BOMUTH M0 301TBIICHHS
piBHS OIOMPOXYKTHBHOCTI ¥ TOpyIICHHS 30aiaH-
COBAaHOCTI eKocHCTeMH. Hacmiaku Takoro BIUIUBY
HETaTHBHO MPOSBIISIOTECS Y HAMIPHOMY PO3BUT-
Ky (iToraHKTOHY (Hacamrepen — IiaHOTpPOKapi-
0T), SIKE€ HA3WBAETHCA «IBITIHHIMY. JlaHuil mporec
BKpail HETaTUBHO Bi0OPaKa€ThCS HA SKOCTI BOIH
Ta 3HIKYE peKpeaniiHy MiHAICTh BomonM. [ ooBHa
Hebe3meka eBTpodyBaHHS MOJISATAE B TOMY, III0 BOHO
Maiike He3BOPOTHE, OCKUTBKU TPH3BOJUTH JI0 BHY-
TPINIHIX, JOKOPIHHUX 3MiH B €KOCUCTEMI BOJOHMH.

Tak 3BaHOMY «IIBITIHHIO» CIIpHsi€ HE3HAUHUH
BOAOOOMIH, YTBOpPEHHS 3acTiHUX 13 CiIabKoio
MIPOTOYHICTIO 30H; HAJJIMIIKOBHHA BMICT a30TH-
cTuX Ta (ocHOpPHUX KOMIIOHEHTIB, OPraHiuHUX
CTIOJIYK, SIKi CIIYTYIOTh TIOXKUBHUM CEPEIOBUIIIEM
JUTSI CHHBO-3€JICHUX BOAOpOCTEH [2].

Ilig yac «uBiTIHHS» BiAOyBaeTbcs 3MiHa (i-
3UKO-XIMIYHHUX BJIACTHBOCTEH BOIH, 30KpeMa
Bozma HaOyBae BKpail HENIPHEMHOTO 3aIlaxy, pi3ko
3HIDKYETHCS YMICT PO3YHMHHOTO OKCHUTEHY, aKTHBI-
3YIOTHCSI aHaepOOHI MPOIIECH, IO TPU3BOMSTH, Y
KIHIICBOMY PE3yJIBTaTi, 10 3aMOPHHX SIBHII PHOH
Ta IHIUX TiAPOOIOHTIB (MOJIOCKIB, paKOIIOMIOHMX
tomo). [loBeinka pub 3a3Hae CyTTEBUX 3MiH: 3'sIB-
JITETHCS aTAKCis, CIIOCTEPITaloTh SBUIIA YPaKCHHS
HEPBOBOI CHUCTEMH, MPUTHIYCHHS IUXaTbHUX Ta,
SIK HACJTIJTOK, OKHCHO-B1JHOBJIIOBAJIHHIX ITPOIIECIB
Oprafi3My 3 HaCTYITHOIO 3arubdesuto puown [14].

Jlesiki mapa3uTH BUKOPHCTOBYIOTH SK TIPO-
MDKHHX Xa3sdiB OKpeMi BHIHM 3000€HTOCY (MO-

JIFOCKiB, OJIITOXET) Ta MalOTh MU(epeHITIHOBAHMIA
IIUKJI PO3BUTKY. JlaHi TelpbMIHTH € iHIUKATOpa-
MH IIIBUIICHHS KOHIICHTpAIii OIOTeHHUX elle-
MEHTIB y BOIO¥Max, ToOTO — eBTpodyBanus. J[o
TPylu TMapa3uTiB i3 audepeHIiHoBaHNM KHUT-
TEBUM IMKJIOM MOXKHa BIJIHECTH TPEMaroj| po-
muan Heterophyidae, a Takox HEMaToJ] POIUHH
Dioctophymatidae [8, 16, 17].

Jlo YMHHWKIB a0i0TUYHOTO BIUIUBY CIIIJ BiJ-
HECTH W HAKONWYEHHS y JOHHOMY ocaji HadTo-
MPOAYKTIiB, @ Y BOMI — JCSIKUX BAXKAX MCTAJIB
(IMHK, K0OAaIbT, KaJAMil, IUTFOMOYM).

Vi XiMiYHI pEYOBHHM, Y TOMY YHCII 1 BaXKKi
MeTalld, 10 MOTPAILISTIOTE i3 30BHINTHBOTO Cepe-
JIOBUIIA B 010JIOTIYHY CHCTEMY, B KiHIIEBOMY pe-
3yJIBTaTi HEMUHYYE BCTYHAIOTh y (Di3UKO-XiIMIivHI
peaxiii 3 YNCACHHUMH O10XIMIYHUMH KOMIIOHEH-
TaM¥ KJITiTHH. TUM HEe MEHIII, Y CKJIaTHii 610XiMid-
HIA cucTeMi Oyab-SIKOTO OpraHi3My, He3aJIeKHO
BiJl IOTO MICAISI B CBOJIOMINHIN iepapXii, HasB-
Hi By3JI0Bi O10XiMIYHI CHUCTEMH, IOIIKOKEHHS
SKUX MOXYThH PO3TIISAATHCS SK MPOTHOCTHYHUIM
MMOKAa3HUK HEMHHYYOCTI PO3BHTKY HE3BOPOTHIX
JIeCTPYKTUBHHUX Tporiecis [13, 15].

HasBHicTs manux 3a0pyaHIOBadiB y BOIi, Ha-
BiTh Yy HE3HAYHWX KOHIICHTpAIlISIX, BKpal Hera-
THBHO BIOOpaKa€eThCsl K HA 3araJIbHOMY CTaHi
oprasismy, Tak i Ha Oap’epHUX (YHKIIISX HIKIpH
Ta O010XIMIYHOMY CKJIaJli CIM3y PHO, IO 3yMOB-
JIIO€ OLIBIN BiJIbHE 1HBA3yBaHHS pHOM 30yIHHKA-
MH TTapa3uTapHUX XBOpooO [9].

YuHHUKaMH OIOTHYHOTO HANpsSMy, IO 0e3-
NocepeHb0 MOXYTh BIUTUBATH Ha MOITHPEHICTH
TeNBMIHTIB cepen ixTiohayHH NPUPOTHUX BO-
JIOMM — € POMDKHI, TOMAaTKOBI (pe3epByapHi) Ta
nediniTuBHI xa3qi, mo OepyTh Oe3mocepenHto
y4acTh Y XHUTTEBOMY IUKII OKPEMO B3SITOI Tak-
COHOMIYHOI onmuHWII. Tak, IS TpeMmarom po-
muan  Heterophyidae (Cryptocotyle cancavum
Crepli, 1825 Ta Cryptocotyle jejuna Nicoll, 1907)
MIPOMIKHUMH Xa3ssIMH € MoJtocku Hydrobia
ulvae (Peringia ulvae) Pennant, 1777, a nedi-
HITHBHUMH — PHOOIMHI TNTaxXW, MOPCHKI CCaB-
11, co0akm, a TaKOXK JIIOMWHA. Y HEMAaToHI POJIH-
Hu Dioctophymatidae, 30xpema Eustrongylides
excisus (Jagerskiold, 1909), ponp mNpPOMIKHUX
Xa3qiB BHUKOHYIOTH BOIHI OJITOXETH POIWHU
Tubificidae ta Lumbriculidae, B SIKUX mapasutTu
PO3BUBAIOTHCS B IEPIINN Ta IPYTUM JIUUUHKOBUN
nepionu. JlomaTkoBuM abo APYTUM TIPOMIXKHUM
Xa3sfiHOM € IIJJAaHKTOHO- Ta OEHTOCOIAHI BHIU
pub. E. excisus SK pe3epByapHHHA Xa3siiH MOXE
BHKOPHCTOBYBAaTH AesSKuX aMmQiOiii Ta penTuiiii:
03epHy a0y (Rana ridibunda Pallas, 1771) abo
BEIIETEHCEKY ponyxy (Rhinella marina Linnaeus,
1758), a Takox BomsiHOTO ByXa (Natrix tasselata
Laurenti, 1768). dehiHITUBHUMHU Xa3ssaMHU IS
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JTAHUX HEMaToa € PUOOiIHI ITaXh, MOPCHKI CCaB-
1i Ta romu [8, 16, 17].

301TBIICHHS KITBKOCTI OPTaHiYHUX PEYOBUH Ta
X HAKOTMYEHHS Y BOMOWMI PU3BOTUTE 10 (hopMy-
BaHHS KOPMOBOi 0a3W IS TPOMIKHUX Xa3siiB 3a-
3HAUEHUX Tapa3uTiB; MOJIOCKIB, OJIITOXET Ta IHIIHX
NPEICTaBHUKIB OeHTOCY. 3a0pyIHEHHS BOIOMM Op-
TaHIYHAMH PEIITKaMH, IepeHaCHIeHHS 010TCHHUMH
eNEMEHTaMH — € T IIPYHTSIM YIS TONIMPEHHS TTapa-
3UTO31B ceperl ixTiodayHu mpupoaHuX Bomoim [17].

Oxkpeme, B OUTHIIIOCTI BHpIMIAIbHE 3HAYCHHS
JUIS TIOIIMPEHHSI TapasuTiB iXTioayHH MaroTh
puOOiNHI MTaxu, SKi M 9ac CE30HHUX Mirpallii
MOIHMPIOIOTH JIEIKUX TEIBLMIHTIB JAJIEKO 3a ape-
aJii TePUTOPIH, JIe X paHille He peecTPyBaIH Ta
dhopMyroTh TpUpOAHI Boruuina ineazii. Ilepe-
Ba)KHOIO TIPUYMHOIO 3MiH HANPSIMiB MITpamiifHuX
NUISIX1B TIEPENIITHUX MITAaxiB Ta Yacy nepeOyBaHHs
iX Ha MICUIX CTOSHOK € KJIIMAaTW4HI 3MIHH, IO
MOB’s13aH1 13 TI00ATEHUM TOTEIUIIHHSAM Y CBITI.
Sk moBimomusie Opranizariss 00’ eqHAHUX HaIiKA
B mepiox 1880-2012 pokiB cepemss riobanpHa
Temrieparypa 3pocia Ha 0,85 °C.

[lim gac BeCHSHWX Mirpaiiii miBIeHHI BHIN
MITaxiB MOXYTh «IIEPETITATH» MIBHIYHANA KOPAOH
CBOTO HOPMaJBHOTO TIOMIMPEHHS 1 3’SIBUTHCS B
THI3MOBUW Yac B OUTBIN MIBHIYHHUX IIHPOTaXx, JI€
3a3BUYAA 1X HE PEECTPYIOTh. TakuMm Mirparism
MIBICHHUX BUIIB IITaXiB CIPHIE BUCOKA TEMIIEpa-
Typa MoBITps BecHOr0. HaBmaku, 3a CKOpoYeHOTO
BECHSHOTO TIEPENHOTY, BUAM MTaXiB, SKi 3BUYAM-
HO iICHYIOTH B OUTBIII MIBHIYHUX MICIIEBOCTSX, MO-
JKYTh OCIJIaTH Ta THI3MyBaTHUCS B OUIBII ITIBICH-
HUX IHpoTaX. Taki BUMIAIKH BiAOYBaIOTHCS MpH
3aTSDKHUX MTPOXOIOAHUX BecHax [10].

TakuM YUHOM, TIONOBKEHHST 200 CKOPOYCHHS
MIrpaIifHuX NIDIAXIB NTaxiB HABECHI Mij BIUIH-
BOM METCOPOJIOTIYHNX YMOB Ha KOPZOHI apeaiiB
MOLTUPEHHS MOXYTh OYTH IOCUTB CYTTEBUMH 300-
reorpadiYyHIMH YUHHUKAMHY, SKi BIUIUBAIOTH Ha
SIKICHUH Ta KiTbKICHUH ckiman gaysu nraxis. [o-
CUTH TeruIi Ta Boyiori 3umu IliBmHs Ykpainu mos-
BOJISIIOTH ISSTKUM pUOOITHUX TITaxaM He 3iHCHIO0-
BaTH MIOPIYHI CE30HHI Mirpartii.

Janmii pakt 6e3mocepeTHbo BimoOpakaeThCs
Ha CTaHi reIbMiHTO(hayHH BOIOMM Ta MiCLIEBOCTEH,
IO 3aJIisHI B MITpaIlifHOMy MapIIpyTi 0CHOBHHUX
JIeQiHITHBHUAX Xa3s1B 30yJHUKA KPUMITOKOTHUIIBO3Y
Ta €yCTPOHT LTI IO3Y — pUOOiTHUX MITaXiB.

VYce HaBeJeHE BHINE CTAJIO MiJCTABOIO JIIS
MIPOBEICHHS TOCTiKeHD 3 BUBUCHHS BIUIUBY a0i-
OTHYHHX Ta OI0TUYHUX YNHHUKIB HA TOMIUPEHHS
KPUTNITOKOTUIIL03Y Ta €YCTPOHTIIINO03Y Cepen iX-
TiothayHu npupogHux Bogoum [liBaus Yikpaidw.

Meta poboTH TONsATANa Yy JOCIHIIKEHHI
BIUTMBY UYWHHUKIB OIOTHYHOTO Ta a0iOTHIHOTO
NPOSIBY Ha MPOIIECH MTOMUPEHHS Ta POPMYBaHHS
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ocepeKiB napa3surodayHu rigpoOioHTIB IPUPOI-
HuX Bomoim IliBmHs Ykpainm.

Marepianx i MeToaMm HOCJTiAKeHb. YIIpo-
nork depBHI—cepmHs 2018 poky Oymo mocmi-
JUKEHO 78 eK3eMIUTSAPiB TPHOX BHUIIB XMKUX PHO,
a came: okyHs (Perca fluviatilis Linnaeus, 1758)
— 37 ex3., cymaka (Sander lucioperca Linnaeus,
1758) — 26 ex3. Ta myku (Esox lucius Linnaeus,
1758) — 15 ex3., a Takox 198 exzeMInsipiB pud
pomunu Gobiidae: Ouuka-micounvka (Neogobius
fluviatialis Pallas, 1814) — 155 ek3., Ouuka-map-
ToBUKa (Mesogobius batrachocephalus Pallas,
1814) — 31 ex3. Ta ouuka-kpyrsika (Neogobius
melanostomum Pallas, 1814) — 12 ex3. Binbu-
pamu puly Imia 9ac MPOBENCHHS IIAHOBUX KOH-
TPOJBHUX OOJIOBIB, BiAJIOBIIOBAIIH 1i BYIOYKAMH,
a TaKOK KYIUISIHM y puOajiok Ha MiCIli BHIJIOBY.
Bigbip 3pa3kiB pubu mpoBOAWIN B3IOBXK Oepe-
roBoi JiHii [JHinpo-by3skoro aumany, B aaMiHi-
CTPaTUBHUX MeKax MuKoaiBcbkoi obmacti (Tmo-
omu3y cema JlHinmpoBchke O9akiBCHKOTO pailoHy
—46°37'48.45" N, 31°51'43.72" E, muc Amxiromn
—46°37'01.98" N, 31°47'13.41" E) (puc. 1).

Koinigae nocimimKkeHHS TPOBOAMIIH IIISTXOM
OTJISITY TIOBEPXHI JIYCKH Ta IIKIPHUX ITOKPHBIB.
OKpeMo JOCHTIIKyBadu POTOBY Ta 35S0POBY TIO-
poXXHUHH. Po3THHAIN YepeBHY MOPOKHUHY PO3-
pi3oM, SIKHI TTOYWHAHM BijJl aHATLHOTO OTBOPY Ta
HampasisuIM 10 ronoBu. [lpemapysanu Ta Bimo-
KpEeMITIOBaJIM KokeH opraH. OKpeMo Bimmimsumm
1 DOCTIKyBaIM KUIICYHUK Ta Horo BMICT. Jlms
TOCITIDKEHHST M’S130BO1 TKAHWHU TIOTIEPEITHBO
3HIManu mkipy. [IpoBomuiau mornepedHi Hampizu
M’s31B MM KOCHM KyTOM BigHOCHO XpeOrta. Ha
SICKpaBOMY CBITJII IPOTISAaTH KOXKEH Haapi3. Bu-
TUJISUTA Ta TOCIIHKYBAIH TOJIOBHUN Ta CITMHHHMA
MO30K, a TaKOXK KPHINTAJIUK oKa [1].

Ilix gac mpoBeIeHHS PO3THHY BiTOWpaH TKa-
HUHH Ta JOCTIKYBaJIH KOMIIPECOPHUM METOIOM
3a joroMororo kommpecopito MUC-7. Mikpocko-
M0 TIPOBOAMIIM 32 AOTIOMOTOIO ONTHYHOTO 00Mai-
HaHHS: MIKpOCKOIIAa TPHHOKY/IsIpHOro Micromed
XS-4130 Ta MikpocKolia OiHOKYISIPHOTO, CTepe-
ockoriyHoro Micromed XS-6320. BusiBisiin me-
Tanepkapii Tpemaron poauau Heterophyidae, a Ta-
KOX JIMIMHOK Hemarto[l poaunu Dioctophymatidae
B OpraHi3Mi JOCIiPKyBaHUX PHO.

Binbupanmu Bomy 3 MUISHOK BHJIOBY pHOHM Ta
MiAMABAIH TiAPOXIMIYHOMY JOCIHIDKEHHIO Ha Bif-
nosigHicTh OCT 15.372-87 «Boma mms puboBon-
HUX TOCIIONAPCTB. 3arajbHi BUMOTH Ta HOPMI
Ha HACTYIIHI TTOKAa3HHUKH: 3aBUCHI PEIOBUHH (T/M3),
pH, po3unHHMIA KUCEHb (MT/IM?), TBOOKHC BYTJIE-
1o (Mr/am?®), CipkoBOIEeHB (MT/IM?), aMiak BUTHHHHA
(mr/am?®), HiTputu (TN /M3), HiTparn (TN /M3), 3a1i-
30 3aranbHe (T/M3), TBEPAICTh 3arajbHa (Mr-eKB/I),
OKHCHEHICTh repManranar (rO/m*) [3, 6, 11].
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Puc.1. Micus Bindopy pudu (Google maps).

IxTiomaronoriuai Ta TiAPOXIMiYHI JOCITi-
JOKEHHSI TPOBOAMIIN Ha 0a3i mpodinpHUX BiAALTIB
MuKonaiBChKOi perioHaIbHOT epKaBHO1 Jabopa-
Topii JepKnponcnoxxuBciayx0mu.

Bu3Havyany eKCTEHCHBHICTh Ta 1HTEHCHB-
HICTH iHBa3il y mocmimkyBanux pud. OTpumany
nuppoBy iHpOpMaIlito 0OpPOOIISIN CTATUCTUIHO
Ta BU3HAYAJIU CepeHi apu(pMETHYHI BETUUNHH.

PesyabraTtu gociaimaenns. Y uepsHi 2018
poky B ainsHmi akBaropii Ixinpo-by3bkoro mnu-
MaHy y INIAHOBOMY MOPSAKY OyJ0 311iHCHEHO KOH-
TPOJBHI BIUIOBM PUOM 3 METOI0 BCTaHOBICHHS
eni300THYHOrO Onaromonyyus. JIoBu mpoBonunu
noOmu3y cena /IHinpoBcbke OuakiBCHKOTO paiio-
HYy Ta MUCY AJDKITOIL.

3a pe3yabraTaMH iXTIOHNATOJIOTIYHUX JOCIHi-
JokeHb pubd poxauau Gobiidae, mo Oyma BUIOBITE-
Ha B akBaropii [ninpo-By3bpkoro tumany noomamusy
MHUCY AJDKUTOJI, BCTAHOBJICHO YPasKeHHS MeTalep-
KapisiMU KPUIITOKOTUIIOCIB. [l0Ka3HUK eKCTEHCHB-
HocTi iHBa3il y M. batrachocephalus 3a xpunto-
KOTWIIb03y OyB Ha piBHi 18,1 %, a IHTEHCHBHICTh

iHBa3il peecTpyBaiau B HiamazoHi 32—56 merarep-
kapiiB. CTymninb ypaxkeHHs1 OuukiB N. fluviatialis
MeTanepkapismMu Tpematonu poxy Cryptocotyle
cknaB 42 %, IHTCHCUBHICTh YPa)KeHHS 3a3HAUYCHUX
rinpobiontiB — 13-84 merauepkapiiB. HaiiOinb-
MMM [MOKa3HUKAMH €KCTEHCHBHOCTI 1HBa3il BiI-
3HauaBcs N. melanostomum — 75 %. Ammtityna
IHTEHCHBHOCTI iHBa3il TaKOXK XapaKTepU3yBaJlach
MaKCUMaJbHUMU ITOKa3HUKAMHU y JaHii JOCTIIHIT
rpymi pub — 94—157 meTauepkapiis.

Ilim wac mocmimkeHb OWYKOBUX pUO, IO
npoBoauin y uepBHi 2018 poxy y minsHmi [Hi-
npo-by3pkoro numany nmo6nusy c. JHimpoBcbke
OuakiBCbKOTO paiioHy, Oyll0 BHSABICHO, IO IO-
Ka3HUK CKCTCHCHBHOCTI iHBa3il N. fluviatialis
3MEHIIIYBaBCsl, HOPIBHIHO 31 CTYIIEHEM ypa)kKeHHs
pubu BUIOBIEHOI MOONMHM3Yy MHUCY AJDKUTOMN, Ta
craHoBUB 12,9 %, a rpaHMYHUAN TMOKA3HUK aMII-
JITyIY IHTEHCUBHOCTI 1HBa3ii ckianas 39-87 Me-
TanepkapiiB Tpemarox poamHu Heterophyidae.
M. batrachocephalus 3a nocmikeHHS OyJIU Bilb-
HUMH BiJ] 30yIHUKA KPUIITOKOTHIILO3Y (Tabm. 1).

Tabmuus 1— BugoBuii ckiaag gocaiizkeHuX OHUKIB Ta iX iHBa30BaHICTh MeTallePKapiaMu TPeMAaToOau POay

Cryptocotyle Liihe, 1899 y uepsni 2018 poxy

L ExcreHcuBHICTH IHTeHCHUBHICTH
Bunu pu6 KinpkicTh, ex3. R o .
iHBa3ii, % 1HBa3ii, €K3.
Juinpo-By3bkuit muman (Muc Apkiros, MukonaiBcbka 001acTb)
Mesogobius batrachocephalus 11 18,1 32-56
Neogobius fluviatialis 51 42,0 13-84
Neogobius melanostomum 8 75,0 94-157
Juinpo-By3pkuii muman (c. HinpoBcbke, MukonaiBcbka 0011acTh)

Neogobius fluviatialis 54 12,9 39-87
Mesogobius batrachocephalus 11 0 0
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[TapanenpHO 13 JDOCHIKEHHSIM OWYKOBHX
pu6 y depBHi 2018 poky mig dyac KOHTPOJIBHHUX
00JIOBIB TIPOBOJWJIM BHWJIOB Ta IOAANBINE KITi-
HIKO-JJA0OpaTOpHE JOCHTIDKEHHS XIKHX BHIIIB
pub 11010 iIHBa3yBaHHS JIMYWHKAMH HEMAaTOIl po-
muau Dioctophymatidae, a came Eustrongylides
excisus. 30KpeMa, 3a MOCTIIKCHHS OKYHS 3BH-
yaiiHoro, mo OyB BimiOpanuit i3 akBaropii JlHi-
mpo-By3bKoro MuMaHy MoOaU3y MHUCY AJDKIrod,
piBeHb €KCTCHCHBHOCTI iHBa3ii csraB 85,7 %, a
aMIUTITyAa IHTEHCUBHOCTI 1HBa3il — 1—4 TU9IuHKA
napasuta. Cynak XxapakTepu3yBaBcsl MEHIIIUM I10-
Ka3HUKOM ypaKEeHHS 30YITHHKOM €YCTPOHTLIiI0-
3y, a came — 40 %. Iloka3HUKN IHTEHCHBHOCTI
iHBa3ii konmuBanmcs B Mexax 1-5 ex3. Haiimen-
IIMMH TIOKa3HIKaMH EKCTEHCHBHOCTI iHBa3ii xa-
pakTepu3yBajach IIyka. PiBeHb €KCTEHCHBHOCTI
iHBa3ii cxmamas 28,5 %, a MeXi aMIUTITYIH iH-
TEHCUBHOCTI 1HBa3ii KOMMBajuCs B Aiama3oHi 1-8
MeTanepkapiiB. [loka3HUK IHTEHCUBHOCTI 1HBa3ii
OyB OINHHMM i3 MaKCHUMAaJIbHHX CEpel YCiX BHUIIB
XIKHX PHO, 110 Oy/IM AOCIIIKEH] MOOIU3y MHUCY
Amxiron y gyepBHi 2018 poky.

XuxKi BHUOHW, 110 OyJad BUJIOBICHI MOOIH3Y
¢. Juinporceke, O9akiBCHKOTO PaliOHY Bif3HA-
yanucs HE3HaYHUM 30UTbIIEHHSM  IOKa3HUKa
ypakeHHsl JHYMHKaMH Hemarof. Tak, Mia yac
NPOBENICHHS] HAYKOBUX JIOCIIKEHb, MOKa3HUK
eKCTEHCHBHOCTI iHBa3ii y cygaka ckiaB 54,5 %, a
piBEHb IHTEHCHBHOCTI iHBa3ii — y Mexax 1-2 jm-
gnHkH. [1lyka xapakrepusyBanacs TUM, IO 00u-
JIB1 BUJIOBJICHI prOH OyJIM 1HBa30BaHI JIMYNHKAMHU
Hemaromu Eustrongylides excisus. ToOTO piBeHB
excTteHcHBHOCTI iHBa3ii ckiaB 100 %. [loxa3uu-
KW IHTEHCHUBHOCTI 1HBa3ii Oynmu B Mexkax 1—4 exs.
B maniii BuGipIti, miggac mpoBeACHHSI BUIIOBY pHOH,
OKyHS PIYKOBOTO TTiiMaTH He Baanocs (Tadm. 2).

y IpUPONHUX BomoimMax. Tak, B3IOBK OeperoBoi
JiHII peeCTPyBaIM BEIUKY KUIBKICTH 3arm0ioi
pubu pi3HUX BHUIIB. 30KpeMa cepex 3aMOpPHOL
puOM Bif3HAYaIHM i OMYKOBUX pUO, a TAKOXK YK,
CymaKiB Ta oKyHiB (puc. 2-3).

Ha wmicmi 3arubeni Boqaux 6iopecypcis Biamida-
JIM BEJIMIKI CKyITUEHHS pHOOiMHYX NTaxiB. IX mpuBa-
OmroBasia ocmabieHa Ta 3aruona puoda, 1o CIyryBaia
T HUX KopMoM. TItaxu 30mpaimcs y 3rpai Ta Oyim
okpeMo. Ha wmicmi 3amMoOpiB BiaMIYaau BOXHUX pPH-
6oimaux niraxiB psaay Ciconiiformes, Anseriformes,
Gaviiformes. HaimommpeHinmMA MpeacTaBHUKA-
MU OpHiTO(ayHH, 0 OyJI0 BUSIBICHO HA MiCIIi 3arH-
Oexi pubwm, Oynu nraxu poawnu Laridae: Ichthyaetus
melanocephalus (daiika 9opHOTONOBA), Larus canus
(uaiika cwza), Larus argentatus (4aiika cpiomscra)
tomto (puc. 4). Takoxk peectpyBaim Phalacrocorax
carbo (BemMKwiA OaKiaH).

Jlnist 3°sicyBaHHS OpHYKH 3aru0esi pubu 0yio
BimiOpaHo 3pa3ku Bomu i3 JIHinpo-by3skoro u-
MaHy Ha MicIli 3aMopy puOH. 3a pe3yibsraraMu
TIAPOXIMIYHOTO aHaIi3y BCTAHOBJICHO, IO KOH-
meHTpaiis ioHiB BomHio (pH) y mocmimkyBaHii
Boxi ckimamana 8,7, mo Ha 0,2 OJWHUII TIEPEBH-
IIyBajla BEPXHIO MEXY, fKa peraMeHTOBaHa
HOPMaTHBHO-TIPAaBOBUM JOKYMEHTOM. XOd4a He-
00xigHO 3a3HaunTH, o JHINpo-by3pkuii TuMaH
JICXKUTH Ha BAITHIHOMY IUIATO, IO 1 3abe3meuye
MepeBakHy HACHYCHICTh BOMW JIMMaHy JIy)KHO-
3eMenbHUMH MeTanamu. Jly)xkHozeMenbHI Mera-
JIA B CBOIO YEPTy ¥ BiNirparoTh MPOBIITHY POJIb y
MiATPUMaHHI CIa00TyKHOT peakilii, 1o BILTUBAE
Ha 3arajbHy TBEPAICTh BOAM MPUPOTHHUX BOIOHM
[TiBmas Ykpainu. Tak 3aranxpHa TBEPAICTh CTAHO-
Buia 11,3 mr-exs/i, mo y 1,88 pasa nepeBuiiyBa-
JI0 TOTIyCTUMY KOHIIEHTpAIlif0, BKa3aHy B HOpMa-
THBHOMY JOKYMECHTI.

Tabmuus 2 — BupoBmii ckiiajx 10CTiKeHMX XUKUX pUd Ta iX iHBa3oBaHicTh JUUMHKaMH HeMaTonu Eustrongylides

excisus Jagerskiold, 1909 y uepsni 2018 poky

. EkcreHCHBHICTD iHBA3IT, InTeHCHBHICTD iHBa3II,
Bun pu6 KinekicTs, ex3. o
0 CK3.
Juinpo-By3bkuit muman (Muc Apkiros, MukonaiBcbka 001acTb)
Perca fluviatilis 21 85,7 1-4
Sander lucioperca 5 40,0 1-5
Esox lucius 7 28,5 1-8
Juinpo-By3bkuit numan (c. J{HinpoBcbke, MukosaiBcbka 001acTh)

Sander lucioperca 11 54,5 1-2
Esox lucius 2 100 1-4

VY cepenuni mmmas 2018 poky B akBaTopisx
3a Ha3BaHUMHU BUIIC JIOKAIISIMHU BiI0YJIUCS Maco-
Bl 3aMOpHI SBHIA BOTHUX 0iopecypciB, 30KpeMa
il puOH, PaKONOMIOHMX 1 JEIKUX MOJIOCKIB. Tem-
neparypHi pexxumu y numHi 2018 poky Big3Ha-
YaJlMCcsl BUCOKMMH 3HAYCHHSMH, IIO CIIYT'YBaJIO
JOJATKOBUM KaTaTITHYHUM YHUHHUKOM 3aMOpiB
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KinbKicTh BIIBHOTO aMiaky y BimiOpaHii BOII
Ha MicIIi 3aru0eln BOMHUX 0iopecypciB CTaHOBH-
ma 0,18 mr/oM3. IligBuIeHHs KinbKOCTI BIILHOTO
aMiaky, TOPIBHSIHO 13 MAKCUMAJILHO IOy CTUMUM
piBHeM, sikuii BkazaHo B OCT 15.372-87, Gyino B
3,6 pasa. 30utpmIeHHS piBHA pH BHIIE BEpXHBOI
Mexi (pH craroBmito 8,7) Takok 3yMOBJICHO THM,




nvvm.btsau.edu.ua

HayxoBwuii BicHuk BeteprHapHOi Meauimay, 2019, Ne 2

Puc. 2-3. Beperosa ainist {lninpo-By3skoro iumany. Binmiueno macoBi 3amMopHi siBuIa rigpoGionTis.
Jluriens 2018 poky.

Puc. 4. Ckynuenns nraxis ponunu Laridae na micui 3aru6eni pudu.

IO amiak € JTyXKHUM Oy(epoM, e TAKOK 4aCTKO-
BO 3a0e3meuye ciabomy)Hy peakilito Boau y JHi-
npo-by3pkoMy arMaHi.

[Tlig wac ornsimy akBatopii TUMaHy OyJao Bif-
MIYEHO HAJ[3BUYAWHO AKTUBHE «IBITIHHS» CH-
HBO-3€JICHUX BOAOPOCTEH, 110 HaJaBajlo BOAI 3e-
JICHKYBAaTOTO BiATIHKY.

Brens Boma B Takux BomoiiMax OyBae 1ocTat-
HbO HACHYCHA KHUCHEM 3aBIAKH IHTCHCHBHOMY
(doTtocuHTE3y BOMOPOCTEH Ta (HiTOILIAHKTOHY,

ajie BHOY1 YMICT KHCHIO PI3KO 3HMKY€ETBCS, IO
MPHU3BOAUTE 10 3anyxu. OCHOBHA MpUYMHA Hid-
HUX 33/lyX — BUKOPUCTAHHS BEJIMKHUX KiTbKOCTEH
KHCHIO JUIsl TUXaHHS TigpoOioHTamu (pubwu, pa-
KOTIONiOHi, MOIIOCKH), aepOOHMMHU OaKTepisiMu
1 BOTOPOCTAMH, 30KpeMa IiaHOTPOKapioTamH,
0COOJIMBO ITiJ] Yac «IBITIHHI» OCTAHHIX.

Came ToMy 3a BUITPOOYBaHHS BOIU JIMMAHHOL
Ha BignosigHicte OCT 15.372-87 mono BmicTy
KHCHIO, OyJI0 BUSIBIIEHO, IO PIBEHb KHCHIO CKJIaB
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4,09 mr/am3, mo B 0,81 pasa MeHIle 3a HEOOXIAHY
HOTO KIJIBKICTB.

VY mporeci OKHCHEHHS HE10HI30BaHOTO aMiaKy
Ta BIJHOBIJICHHS HITPATiB YTBOPIOIOTHCS TMOOIUHI i
MIPOMDKHI MTPOAYKTH XiMIYHOTO TPOIIECY — HITPH-
Td. KiJIBbKICTh HITPUT-10HIB TaKOXK HE BiAIOBiaIa
YUHHAM BHMOTaM, IO BiTOOPaKEHHO B TOKYMCH-
Ti. 30KpeMa, IePEBUIICHHS KITHKOCTI HITPHUT-10HIB
Oymo B 3 pas3u ta ckiagano 0,06 TN /v (Tabm. 3).

Busneni HEBIAMOBIAHOCTI TiAPOXiMIYHOTO
PEXKUMY BOJOWMH BKa3ylOTh Ha Te, 110 aKBATOPIis
Juinpo-by3pkoro muMany 3HaXOIUTHC ITiJT PETy-
JIIPHUM BIUTHBOM SIK YHMHHHKIB a0i0THYHOTO Ha-
psMy (HassBHICTB Y BOI JTY>)KHO3EMEITLHUX METa-
JIiB), TaK 1 YMHHUKIB OI0THYHOT IPUPOIH (3HATHE
AHTPOIOTEHHE HABAHTAXKEHHS, TEPEHACHUYCHHS
OpraHIYHUMH pEIITKaMu Tommo). Heimmosina-
Hi T1IpOXiMidHI TOKa3HUKH y JIHiNpo-by3srkomy
JTUMaHi BigoOpakaroTh HE3aJO0BUIHHI YMOBH IS
ICHYBaHHS T11p0o0ioHTIB, 30KpeMa pub. CTpecosi
YMOBH 3HWXKYIOTEH OIIPHICTE pHO 10 3apa’keHHS
30yTHUKaMH 1HBa31HMHUX 3aXBOPIOBAaHb, B TOMY
YUCII KPUNTOKOTHIHO3Y Ta EYCTPOHTLIIIO3Y.
A KOJIH IOKa3HUKH CATaI0Th KPUTHYHUX 3HAUCHD —
BimOyBaeThcs 3arudeib pud. Ciifl 3a3HaunTH, 110
aHTPOTIOTEHHUH BIUTUB BiOOpaka€eThCs 1 HA CcTa-
HI MOIIMPEHOCTI 1HBa3i#l ixTio)ayHH, OCKIIBKH
TepeHacHYeHHs] BOIU OiOTeHHWMH eJleMeHTaMHu
MO3UTUBHO BIUIMBAE HA PO3BUTOK IMOIMYJISIIIA MO-
JIFOCKIB Ta OJITOXET — MPOMDKHUX Ta JOJATKOBUX
Xa3fiB MMPeACTaBHUKIB mapasutodayHu pud J(Hi-
npo-by3bKoro aumany.

3 METOI0 MOHITOPHHTY Tapa3uTodayHu Tiapo-
6ionTiB y J{Hinpo-by3skoMy uMaHi y ceprHi 2018
POKy OyJ10 3IiHCHEHO TIOBTOPHU BiJTOB pUOH I10-
o3y cena J{ainpoBchke O4uakiBChKOTO paiioHy Ta
MHUCY AJDKiToJ, MHUKOJIaiBCHKOT 00JIACTI.

3a pe3ynpraTaMu  KIIiHIKO-71ab00paTOpHOTO
JIOCITIJKCHHS BiAMIYAIH, IO CTYIiHb YpaKCHHS
M. batrachocephalus 30yTHUKOM KPUIITOKOTHIBO3Y
nmocsraB 71,4 %, a IOKa3HUKHA 1HTCHCHBHOCTI 1H-

Bazil KolMBaIUCh B Mexkax 41-89 merarepkapiis.
[TokasHHK eKCTeHCUBHOCTI iHBa3ii y N. fluviatialis
XapakTepu3yBaBcsi ypaxkeHHs M 82,6 % OwukiB
LILOTO BHUY, 10 Oy/JIM BUJIOBJICHI HOOIU3Y MHUCY
Amxiron. IlokazHWUK aMIDIITYyId 1HTEHCHBHOC-
Ti iHBa3ii y OMYKA-IMCOYHNKA BiJ3HAYABCS y Me-
kax 28—121 meramnepkapiiB. PiBeHb ypaskeHOCTI
N. melanostomum weTanepkapisiMd TPEMaTOIN
poaunu Heterophyidae xapakrepu3yBaBcsi HaiiBH-
MM MTOKa3HUKOM iHBa3zoBaHOCTI — 100 %. [aTen-
CHBHICTb 1HBa3ii TaKOX BiJ3Ha4ajIacs MaKCUMallb-
HAMH TIOKa3HUKaMHU cepen pud JTOCIiKyBaHOI
rpynu Ta ckiagana 102-211 merarepkapiis.

VY pub ponunu Gobiidae, 1110 Oy/11 BHJIOBIIEHI
mo6nu3y c. JIHinpoBckke, OUaKiBCHKOTO palioHYy,
TaKOX PEECTPYBAIH YPAXKCHHS 30YITHUKOM KPHII-
TOKOTHNIBO3Yy. Tak, y N. fluviatialis moka3Huk
eKkcTeHcuBHOCTI iHBa3ii 0yB 37,03 %, a amrutiTyga
iHTEHCHBHOCTI iHBa3ii ckianana 48—105 mnauHOK
Tpemaron. M. batrachocephalus OyB ypakeHHIA
kpunrokotuocaMu Ha 100 % 3 mOKa3HHUKaMU
IHTeHCHBHOCTI iHBa3ii — 18—61 MeTtarepkapiis.
Buuka-kpymisika y JOCHiKyBaHUX Ipynax pud B
TaHIN JOKAaIlii BUJIOBUTH HE BAAIOCS, SIK 1 B YEpPB-
Hi (Tadm. 4).

Ilix gac TpoBEmXECHHS MOCIHIDKEHHS XMXKOL
puOM 3 METOI BHUSBICHHS CTYICHS YpaXKCHHS
30yIHIKOM €yCTPOHTUIi03y ¥ cepmHi 2018 poky
OyJI0 IOCIIKEHO OKYHIB, IIIYK Ta CY[aKiB, SKHX
OyJi0 BWJIOBJIEHO TOOMM3Y cena JIHIMpOBCHKE Ta
mucy Ajmxkiron, OdakiBCbKOTO paiioHy. Tak, 3a
JOCTIDKCHHST OKYHSI 3BHYafHOTO BCTaHOBJICHO,
0 MMOKA3HUK €KCTEHCUBHOCTI puO, 10 OyiIu Bi-
niOpaHi g 9ac KOHTPOJBHUX JIOBIB B akBaTopii
Juinpo-by3pkoro nuMany moomusy cena JlHi-
poBChKe, ckiIaB 87,5 %. [HTeHCUBHICTD iHBa3ii
TOCITIDKYBaHUX OKyHiB Oyrna B Mexkax 1-8 muam-
HOK HEMAaroJ.

Cynax OyB ypaxenwnii Ha 100 %. danwnii Bug
pub i3 ycix, Mo MiggaBadd TOCTIKEHHIO, Xa-
pakTepu3yBaBcsi HAWOUIBIIUMH  TOKa3HUKAMHU

Tabmuus 3 — Iigpoximiuni nokasHuku Boau y Ainsaaui J{ninpo-bBy3skoro sumany y aunxi 2018 poxy

OCT 15.372-87 .
[MokazHuk K Pesynbrary nocipkeHHs

Temneparypa, °C - 18
3aBuCcii peYOBUHH, T/M* 10 25,0 14
Bonnesuii nokasuuk (pH) 6,5-8,5 8,7
Kucens pozunHeHnit, Mr/am? He Hmk4ae 5,0 4,09
Byrnexuciuii ras (CO,), mr/om® 10 25 12
CipxoBoznens (H,S), mr/nm? BIACYTHIl HE BUSIBJICHO
Awiax ButbHu (NH,), Mmr/nm? 0,05 0,18
OkHCHeHiCTh nepManranarua, rO/m* no 15 10,8
Hirpur-ion NO,, rN /m? 0,02 0,06
Hirpar-ion NO,, rN /m? 2,0 0,27
3aumizo 3aranehe (Fe), r/m® 1,8 0,35
TBepaicTh 3araibHa, Mr-eKB/JT 2-6 11,3
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Tabnuus 4 — BunoBuii ckiag qoc/ifzkeHuX OMYKiB Ta iX iHBa3oBaHicTh MeTalepKapiiMH TpeMaToau Poxy

Cryptocotyle Liihe, 1899 y ceprni 2018 poky

L. ExcreHcHBHICTS iHBa3i1, InTeHCUBHICTE 1HBa3I],
Bup pub KinpkicTh, ex3. o
% €K3.
Juinpo-By3bkuit muman (muc Apkiros, MukonaiBcbka 001acTb)
Mesogobius batrachocephalus 7 71,4 41-89
Neogobius fluviatialis 23 82,6 28-121
Neogobius melanostomum 4 100 102211
Juinpo-By3bkuit mumas (c. [JHinpoBchke, MuKoaaiBchka 00J1aCTh)
Neogobius fluviatialis 27 37,03 48-105
Mesogobius batrachocephalus 2 100 18-61

€KCTCHCHBHOCTI 1HBa3ii. AMIUIITYHa IHTCHCHUB-
HOCTI iHBa3ii KonmmBasack B niama3zoHi 1-5 exs.
[TokasHuK ypakeHHS LIyKH ckiamaB 75 %. Ane
MTOKa3HUKH IHTCHCHBHOCTI iHBa3ii, mo 3apee-
CTPYBAIIA cepell YCiX AOCHTIDKYBaHUX puO, OyiIu
MaKCUMaJIbHIMH caM€ Yy IIyK — 2—12 JTUYHHOK
HEMarol.

Cepen cynaxis, 1o OyiM BHIIOBJICHI B aKBa-
TOpil NMMMaHy MOONHM3Yy MHCY AJDKITON, IMOKa3-
HHK €KCTCHCHBHOCTI iHBa3ii ckmaB 71,4 %, Bin
3arajlbHOi KITBKOCTI YCIX MOCIHIKyBaHUX PHO
IIOTO BHUAY. AMIUIITyJa IHTEHCHBHOCTI iHBa3ii
Oynma B mMexax 14 mumumaku Hemarox. Ilim gac
MPOBEJICHHSI KOHTPOJILHOTO JIOBY pUOM Yy 3a3Ha-
yeHId AUISHI Oyio BimiOpaHo nwimre 2 IyKd. 3a
pe3ylIbTaTaMU 1XTiOMATOJIOTIYHOTO Ta IMapa3HuTo-
JIOTIYHOTO JOCHIIPKEHHS BHABIEHO, IO OOHIBI
pubHu ypaxeHi 30yTHUKOM €yCTPOHTLIi03y, TOO-
TO eKCTeHCUBHICTh ypaskeHHS — 100 %. [Tokazan-
KM IHTEHCHBHOCTI TaKOX KoJuBamach Bix 7 g0 11
JTTIUHOK HEMaTof, mo OyiIu BUSABIEHI y TOCIHI-
JUKYBaHUX ITyKax (Tabm. 5).

OoroBopennsi. [IpoBomsun aHaii3 oTpuMa-
HUX JIaHUX HAyKOBUX JIOCHIJKEHb MOXXEMO 3 BU-
COKHM pIBHEM BIPOTITHOCTI CTBEPKYBaTH, IO
OCHOBHI YMHHUKH aHTPOIIOTCHHOTO BIUINBY, SKi
MIPU3BOAITE IO necTabimizallii mapa3uTo-xa3sif-
HUX BIJHOCHH y NPHUPOJHHUX BOJIOWMAX, CIPUS-
10Th (DOPMYBaHHIO BOTHHUII iHBa3ii iXTiohayHH B
akBaropii J{Hinpo-by3bKoro JuMaHy.

Ilix gac mpoBeACHHS IXTIOMATONTIYHOTO I0-
CIIPKSHHSI TINTIUTA BUCHOBKY, 11O TaKi SBUIIA K
3aMOpH, SKi BUHHUKAIOTh BHACIIIOK HE3a0BiTh-
HOTO TIAPOXIMIYHOTO PEXUMY y JIMMaHi, TpH-
3BOIATH O 3HMKEHHS MMOIYJIALI] i pPI3HOMAHITTS
ixtiopayHu Ta (HOPMYHOTH THMYACOBI KOPMOBI
MicIIsl JUIsl pUOOIMHUX MTaXiB — OCHOBHHUX Xa3siB
KPUTNITOKOTHIILO3Y Ta €yCTPOHTLIIM03y. Tak momo
KUTBKOCT1 XIKUX BUJIB puO (OKyHS, IITyKH Ta Cy-
JlaKka) Bke y ceprHi Oyno BuioBieHo Ha 47,8 %
MEHIIe, HK y YepBHI. UMCEnpHICTh MOMYISIi
pu6 pomunu Gobiidae TakoXx 3a3HaBaNA 3HATHUX
3MiH, OCKIJIbKH TTOPIiBHSHO i3 uepBHEM 2018 poky,
BUJIOB OMYKOBUX PHO Y J0CIIKYBaHUX JIOKAIIAX
Juinpo-by3pkoro TuMaHy y cepItHi 3HU3UBCS Ha
114, 2 %. [ludpoBi 3HaueHHS BiJJOOPaXKAIOTh, K
CYKYITHHUH BIUIMB YUHHUKIB «KUBOD» Ta «HEKUBOT
npupoau» Oe3rmocepenHbo BIUTMBAE HA CTaH II0-
myJsii ixrioayHN OKpeMux apeaiB IPUPOTHIX
BomouM IliBmHS Yipainu.

Bomnowac cmig 3a3Ha4MTH, MO CKYMTYEH-
Hs prOOITHUX NTaxXiB HA MICIIl 3aMOPHUX SBHII
BOIHHX Oi0pecypciB MPU3BOIUTE IO 30UTBITEHHS
MMOKA3HUKIB 1HBA30BAHOCTI prOW 30yTHUKAMH I1a-
pasuTapHHX XBOpoO, 30KpemMa i KpUITOKOTHIIHO-
3y Ta €yCTPOHTLIiA03y. Tak, cepemaHi MOKa3HUKH
3apakeHHS OMYKOBHUX PUO 30yTHHUKOM KPHUITOKO-
TUJIHO3Y y YepBHI ckiamamu 26,6 %, a HalOinb-
IITUM CTYTICHEM aMIUTITYIH IHTCHCUBHOCTI 1HBa3i1
Bim3Hauuscsa N. melanostomum — 94—157 mera-

Tabnmuus 5 — BugoBuii ckiiaa aocaifmeHnX XHKHX pud Ta iX iHBa3oBaHicTh JMunHKaMu Hematonu Eustrongylides

excisus Jagerskiold, 1909 y ceprni 2018 poky

[HTEeHCHBHICTH 1HBa3II,

Bupa pu6 KinekicTh, ex3. ExcrencuBHicTh iHBasii, % K3
Jninpo-By3bkuit muman (muc Apkiros, MukonaiBcbka 001acTb)
Perca fluviatilis 16 87,5 1-8
Sander lucioperca 100 1-5
Esox lucius 4 75,0 2-12

Muinpo-By3bkuit numan (c. [{HinpoBckke, MukosaiBcbka 001acTh)

Sander lucioperca 7

71,4 1-4

Esox lucius 2

100 7-11
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mepkapiiB Tpemaroxa. Ilicias 3aMOpHUX SIBHI Y
JIMIHI Ta KJIIHIKO-JIA00pAaTOPHOTO JIOCITIIKECHHS
BUJIOBJICHMX OHYKIB Y CEpIIHI piBeHb 1HBa3il Ha
KPHUIITOKOTHIJIBO3 CTPIMKO 3pic — 1o 60,3 %, a
MTOKAa3HWKHN IHTEHCHUBHOCTI 1HBa3il TaKOX 3pOC-
mu Tta ctaHoBwin 102-211 guywHOK, 1m0 OyiH
BCTaHOBJICHI TAKOX Y OMUKa-KpyDsika. CepemHii
TTOKa3HUK 3apa’kKCHHS OMIKOBUX PUO HA KPHUIITO-
KOTHJIKO3 y akBartopii J{Hinmpo-by3pKkoro TuMany
craHoBHB 38,8 %.

[TomiOHa TeHACHINST MO 3HWKCHHS ITOMYJIAIi
pub micas MacoBoi 3aruOerni Ta 30UTBIICHHS TT0-
Ka3HHUKIB YpaXCHHS Tapa3uTaMHU CIOCTEpiramy i
cepen IOCTiKyBaHUX XMKHX PUO — OKYHSI, Cy/maka
Ta MyKd. JloCmKyodn piBeHs iHBA30BaHOCTI XH-
KUX prO 30yTHAKOM €yCTPOTLII 03y BiAMIYaIH ce-
penHiii MOKa3HWK EKCTCHCUBHOCTI 1HBa3ii y 4epBHIi
Ha piBHI 63,8 %. Haiibinpim ypaxenum Bugom Oyna
IIyKa i3 MOKa3HUKaMH iHTCHCUBHOCTI iHBa3ii 1-8
JTUYUHOK E. excisus. Ane BXe y CepIHi, 3a TOBTOP-
HOTO JOCTiKEHHS XWXHUX pHO OylI0 BCTaHOBIIE-
HO 3pPOCTaHHS €KCTEHCHBHOCTI iHBa3ii 1o 84,3 %.
AMITTITYIa IHTEHCMBHOCTI iHBa3ii jgocsraia Mak-
CUMaJIbHAX 3Hau€Hb TAKOXK y CEpITHI Ta cKiIajgana
2—12 MTMYMHOK HEMATO| Y IIIyKH 3BUYIAHHO].

[TigBomsam TiaACyMKH HayKOBOI poOOTH MOXHA
noOyayBat aOCOFOTHO JIOTIYHHMN JIAHITIOT TOCITi-
JIOBHUX TIOMIH, 1110 B KiHIIEBOMY Pe3yJIbTaTi pr3Be-
T IO 3HWOKEHHSI TTOTYJIAIIi BOTHUX OlopecypciB y
aksaropii J{Hinpo-by3pkoro muMany Ta copmyBa-
JIM TOCUTh CyTTEBE BOTHUINE KPUIITOKOTHUIILO3HOI Ta
EYCTPOHT LTI T03HOI 1HBa3i1 cepex 0CHOBHUX IIPOMHC-
JIOBUX puO mpuponHux Bomoim IliBmas Ykpainn.

TaxuMm 9UHOM BIEpPIIIE BHBUYCHO BILIUB abio-
THYHUX Ta OlOTMYMX YMHHUKIB Ha CTaH Mapas3u-
TodpayHr TpoMHUCIOBUX pub [Hinpo-Bysbskoro
mumany. OTprMaHi HayKOBI JaHi MiITBEPIKYIOTh
mIO0ABHICTE TIPOOIEMATUKH  AHTPOIIOTEHHOTO
HaBaHTa)KCHHs Ha Bojovmu [liBmHS Ykpainwm; Bi-
J00pa)xaroTh ECTPYKTHBHUH BIUIMB Ha €KOJIOT14-
HYy CHUTYAIlI0 Y BOIoiMax, sika Oyia moOymoBaHa
B IPOIIECI €BOJIONII Mapa3uTo-Xa3siHHUX BigHO-
cvH. 3a3Ha4yeHi (paKTH CTBOPIOIOTH MEPEITyMOBH 1
MO>KJIMBOCTI IITOJTO TIPOTHO3YBAHHS Ta 3a1mo0iran-
HSl HE JIMIIE 3aMOPHUX SBUII, a W (hOpMyBaHHS
BOTHUII HEOE3IMEYHNX 300HO3HUX 1HBA31H.

Bucnosku.

1. BusiBieHo, 0 cepenHii MOKa3HIUK €KCTEH-
CHUBHOCTI iHBazii cepen OwukoBux pubd JIHI-
npo-by3pKoro JiuMaHy 3a KpPWUITOKOTHIBO3Y Y
YepBHI CTaHOBUB 26,6 %, a HAWOITBIINN MMOKa3-
HUK IHTEHCHBHOCTI iHBa3ii ckiagaB 94157 wme-
TarepkapiiB KPUITOKOTHIIIOCIB. Tlics 3aMopiB y
mumHi 2018 poky BigMivaan 3MEHITICHHS IOy~
uii pu6 ponuau Gobiidae Ha 114,2 %. [Toka3HuK
ypaKeHHS OMUKOBHX PHO 30YIHHKOM KPHIITOKO-
TUJIFO3Y HA0YB MaKCHMATBHOTO 3HAYCHHS Y CepII-
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Hi Ta cradoBuB 60,3 %, a aMIUIiTYyTa iIHTCHCHB-
HOCTI iHBa3ii Oyima B mexkax 102-211 exs.

2. Y depBHI TOKa3HUK 3apa)KEHHS XIDKHX
BUMIB puO (OKyHb, MIyKa, CyIakK) 30yTHUKOM
eycTpourimino3y Oys Ha piBHI 63,8 %, a iHTeH-
CUBHICTH 1HBa311 XapakTepu3yBaiach HAHOIBIIIN-
MH TTOKa3HUKAMH Y IIYKH 3BHYalHOT — 1—8 ardm-
HOK HEMaTo . 3MEHIIIEHHS KiUTBKOCTI BUJIOBICHUX
xmwkux pubd Ha 47,8 % BimMivamm micis 3aMop-
HUX SIBHII B akBaTopii J{HIIpo-by3bKoT0 TrMany.
ExcTreHCcHBHICTS 1HBa3ii 3a €YCTPOHTLIIAO3Y Y
ceprHi Oyna 84,3 %, a TOKa3HUKH iIHTEHCHBHOCTI
iHBa3ii B Mexkax 2—12 mapasuTis.

3. 3a pesyabTaraMH TiTPOXIMIYHHX JOCIIi-
JUKeHb Bomu JIHINpO-by3pkoro nuMaHy y JIMITHI,
BISIBJICHO HEBIIIOBIAHICTH 3a MOKa3HUKaMu: pH,
KUCEHb, BUIBHMHA amiak, HITPUT-iOH, 3arajbHa
TBEPIICTh BIAMOBITHO A0 YHHHOTO HOPMATHB-
HO-TIPaBOBOTO JTOKyMEHTa. HeBimmoBigHICTE Tif-
POXIMIYHOTO PEKUMY CTAJIO IPUIUHOIO 3aMOPHUX
SIBUIIl BOAHHUX 010peCypCiB, 1110 € HACIIAKOM 3Ha4-
HOTO aHTPOIIOTEHHOTO HABaHTAXKEHHS Ha BOJIO-
MU 3 IXHBOIO CBTPHUGIKAIIIETO.

4. BcTanoBieHa poib pudOiTHAX NTaxiB y Gop-
MyBaHHI TIPUPOAHUX OCEPEIKIB KPHUIITOKOTHIHO3-
HOI Ta €yCTPOHTLIIIO3HOI 1HBAa3il cepell OCHOBHUX
npoMHUcIIoBUX puod J{Hipo-by3pKoro muMany.

5. BusBneHo BIUTHB a010THYHUX Ta O10THIHUX
YUHHHUKIB Ha CTaH mapasuTo(ayHu JOCIIIKyBa-
HUX pub mpupogHux Bomoum IliBgas Ykpainu.

BinoMocTti mpo goTrpumMaHHs OioeTHYHHX
HOpM. TBapwH ISl TOCHIJPKEHHS HE BUKOPUCTO-
BYBaJIH.

BinoMocTi npo koH(JIIKT iHTEpeciB. ABTOpH
3asBIIIOTH TIPO BiACYTHICTH KOH(IIIKTY iHTEPECIB.
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BinsHue HeKOTOpPLIX OMOTHYECKHX M a0uoTHYe-
cKHX ()AKTOPOB HA COCTOSIHHE NapasuTO(ayHbl THAPO-
0HOHTOB ecTecTBeHHBIX BOA0éMOB IOra Ykpaunsl

T'onuapos C.JI.

IIpuBesneHbl pe3ynbTaThl HAy4HBIX UCCIENOBAHUH, BBHINO-
nHeHHbIX Ha npoTsxeHuu 2018-2019 romos. C 3Toil nenbio
MIPOBOJMII MXTHOIATOJIOTHYECKHE ucciaenoBaHus 198 Obru-
KOBBIX pbI0: Neogobius fluviatialis Pallas, 1814, Mesogobius
batrachocephalus Pallas, 1814, Neogobius melanostomum
Pallas, 1814, a Taxke XUIIHBIX PHIO B KONMUYECTBE 78 3K3EMII-
aspoB: Perca fluviatilis Linnaeus, 1758, Sander lucioperca
Linnaeus, 1758, Esox lucius Linnaeus, 1758, kotopsie ObLn
BBUIOBJIEHEI B akBatopuu JlHempo-byrckoro nimMana, BONM3n
cena JlnenpoBckoe u Mbica Amkuron, Hukomaesckoid obnacTw.
Cpennuii mokasareib 3KCTEHCHBHOCTH WHBA3HU CpeqH ObId-
KOBbIX pbI0 J{Hempo-Byrckoro nmumaHa mpu KpUNTOKOTUIIESE B
HIOHE cocTaBuI 26,6 %, a HaMOOJBIINIA TOKa3aTellb HHTEHCHB-
HOCTU MHBa3uu Obu1 94—157 merauepkapueB KPUITOKOTHIIIO-
coB. ITocne 3amopos B utone 2018 roxa oTMeyanu yMeHbLICHUE
nommyJsiuy pei6 cemelictBa Gobiidae Ha 114,2 %. Ilokazarens
TOpakeHNs] OBIYKOBBIX PBHIO BO30OYAHTENEM KpPHIITOKOTHIIE3A
nproOpeTan MaKCHMAalbHOE 3HAUEHHE B aBIyCT€ U COCTAaBHI
60,3 %, a aMIIUTyla MHTCHCUBHOCTH MHBA3MK ObLTa B mpene-
nax 102-211 sx3. B uioHe noka3zarespb 3apaxxeHUs XUIHBIX BH-
JI0B PBIO (OKyHB, IIyKa, CyaK) BO30yIUTENIEM 3yCTPOHIHIIII03a
ObL1 Ha ypoBHE 63,8 %, a HHTEHCUBHOCTh HHBA3HU XapaKTepH-
30BaJIach HAMOOJBIIMMH TOKA3aTe/SIMI Y IIYKH OOBIKHOBEHHON
— 1-8 nMuMHOK HeMaTof. YMEHbIIIEHNE KONUYECTBA BhIIOBIECH-
HBIX XMIIHBIX pbIO Ha 47,8 % OTMeuanu nocie 3aMOpPHBIX SBIIE-
HUH B akBaropuu J[Henpo-byrckoro nuMana. OKCTEHCHBHOCTh
WHBa3UH TPH 3yCTPOHTHIIN03€ B aBrycre Obuta 84,3 %, a mo-
Ka3aTelll MHTEHCHBHOCTH WHBAa3WH B mpezenax — 2—12 mapa-
3UTOB. YCTAQHOBJICHA POJIb PHIOOSIHBIX NTHI B (POPMUPOBAHUN
[IPUPOAHBIX OYAroB KPUNTOKOTHIIE3HOM U 3yCTPOHTMINA03HOM
MHBa3UU CPEeM OCHOBHBIX NPOMBICIOBBIX PO JlHempo-byr-
ckoro numaHa. OTAENbHO MPOBOJMIN THIPOXMMUUECKHE HC-
cliefoBaHMS BOXB! U3 akBaTopuu JlHempo-Byrckoro snmmana c
LENBI0 YCTAHOBJICHUS MaccoBOi rubenn peiObl B mrone 2018
roza. ITo pe3ynbraraMm rHAPOXMMHYCCKUX HCCIICOBAHHI BOIBI
JHenpo-Byrckoro quMaHa B HIONE, BBISIBIEHO HECOOTBETCTBHE
no nokasarensm: pH, kucnopozma, cBoOOJHOTO amMMuaka, HH-
TPUT-HOHA, O0IIEH KECTKOCTH Ha COOTBETCTBHE IEHCTBYIOIINM
HOPMaTHBHO-IIPABOBBIM JOKyMeHTaM. HecooTBercTBHE THIPO-
XHMHUYECKOTO PEXHMMa CTajo NPUYMHON 3aMOPHBIX SIBICHUH
BOJHEIX OmopecypcoB. BriiBieHo BmmsHume aOHOTHYECKUX H
Ouotnyecknx (pakTOpOB HA COCTOSIHHE TMapa3uTodayHbl HCClie-
JyeMBIX PbIO ecTeCTBEHHBIX BogoeMoB fOra VkpauHsl.

KiroueBble cjioBa: OBIYKOBBIE PBHIOBI, XUIIHBIE PHIOHI,
abuornyeckne M OHOTHYECKHE (HaKTOPHI, KPUIITOKOTUIES,
9YCTPOHTHIIHI03.

(o) @

T'onuapos C.JL.
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The influence of the biotic and abiotic factors on the
state of the parasitic fauna of the hydrobionts in natural
waters of the Southern Ukraine

Honcharov S.

The article observes the results of the scientific
researches conducted in 2018-2019. 198 samples of the
Gobiidae fishes (Neogobius fluviatialis Pallas, 1814,
Mesogobius batrachocephalus Pallas, 1814, Neogobius
melanostomum Pallas, 1814,), as well as 78 samples of
other predatory fishes (Perca fluviatilis Linnaeus, 1758,
Sander lucioperca Linnaeus, 1758, Esox lucius Linnaeus)
were subjected to the ihtyopathological analysis with
such an aim. The samples were caught in the waters of
the Dnipro-Buh estuary near the Dniprovske village
and near the Agigol Cape in the Mykolayiv Region. The
average index of the invasion extensiveness among the
Gobiidae fishes of the Dnipro-Buh estuary in June counted
26.6%, and the highest level of the invasion intensiveness
counted — 94 — 157 metacecaria — the cryptocotyle agents.
Following the fish-kill in July 2018 it was possible to
notice the 114.2 % — decrease of the Gobiidae fishes
population. The level; of the cryptocotyle invasion of these
fishes reached its peak in August, counting 60.3%, and the
amplitude of the invasion intensiveness waved between
102 and 211 samples. In June the level of invasion of the
predatory fishes (perch, pike, sander) with eustrongylides
counted 63.8%, and the invasion intensiveness reached
the highest point among Esox lucius Linnaeus — from 1 to
8 nematoda larvae. The 47.8 % — decrease of the amount
of the predatory fishes caught in the waters of the Dnipro-
Buh estuary was noticed after the fish-kill. In August the
eustrongylide invasion extensiveness counted 84.3%, and
the index of the invasion intensiveness was 2—12 parasites.
The impact of the fish-eating birds on forming the natural
focuses of the cryptocotyle and eustrongylide invasions
among the main commercial fishes of the Dnipro-Buh
estuary was determined. Hydrochemical analysis of the
waters of the Dnipro-Buh estuary was held separately to
determine the reason of the mass fish-kill in July 2018.
The hydrochemical analysis of the waters of the Dnipro-
Buh estuary in July showed contradictions of such points
as pH, oxygen, free ammonia, and total hardness to the
actual normative legal documents. The inappropriate
hydrochemical condition was the reason of the fish-kill in
the aquatic biological recourses. The influence of biotic
and abiotic factors on the condition of the parasitic fauna in
the researched fishes of the natural waters of the Southern
Ukraine was determined.

Key words: gobiidae fishes, predatory fishes, abiotioc
and biotic factors, cryptocotilosis, eustrongylidosis.
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Kapaionporekropna nis npenaparis Kapaiogin ta ®ditoxou
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TpoTeKTOpHa Aist mpenapariB Kapaiogin
Ta DITOXO0T 32 yMOB EKCIIEPUMEHTAIBHOT
rinorepmii y mrypiB. Haykosuii BicHHK
BeTepuHapHoi Meauuuau, 2019. Ne 2.
C. 71-80.
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nov O.V,, Lysenko O.. Kardiopro-
tektorna dija preparativ Kardiofil ta
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Ha cporonni 3aXBOpIOBaHHS CEPLEBO-CYAMHHOI CHCTEMH y APIOHUX TBapHH
3aiiMaroTh Bix 15 mo 18 %. Haiivacrimie NpuYuHO0 UX 3aXBOPIOBAHb Y TBAPUH €
3HIDKEHHS CKOPOYyBaJIbHOI BITACTHBOCTI MiOKapza.

Hageneno pesynbraTi eKCIepUMEHTAIBHIX AOCHIIUKEHb 3 BUBYCHHS €()EKTHB-
Hocri npenapartis Kapaiodin ta @itoxon 3a ekcliepiMeHTaIbHOI TinoTepMii cepus y
nrypiB. [icTonorivHi TOCTiIKEHHS JOBOAATE, 10 32 imeMil BiOyBa€eThes 3arubeib
Kap/i0MiOIMTiB, 3 IOJAJBIINM 3aMiIIEHHSIM CIIOJIyYHOIO TKaHHHOI0. BHAcIiI0K 11b0-
IO JI0 TPOLIECY PEMOACTIOBAHHS CEPLIEBOI TKAaHWHU 3a 11 YIIKOMKCHHS 3aJIy4acThCs
He JIMIIe 30Ha imeMmii, a i 3mopoBuii Miokaps. He3BopoTHI yIIKO[mKeHHS Kap/KioMi-
OLUTIB i CYAMHHUX CTPYKTYp HPH3BOIATH [0 IOPYIICHHS (YHKIII cepls, cepreBoi
HEJOCTAaTHOCTI Ta PO3BUTKY apuUTMiil. BcranoBneHo, 1o 3acTocyBaHHS Ipenaparis
Kapmiogin Ta ®itoxon crpusie momepe/keHHIO BKa3aHUX BHILE 3MiH, TOOTO MOXe
OyTH NEepCIIeKTUBHUM [T TPO(ITAKTHKHY CePIIEBO-CYIHHHUX 3aXBOPIOBAHb.

Jl1s poBeeHHS eKCIIePUMEHTANBHNAX AOCTiIKeHb Oyno copMoOBaHO KOH-
TPOJBHY Ta JOCIIJHY TPYIH IIypiB BikoM 12 MicsiB i Baroto 220 T 1o 5 TBapuH
y KOXHiH. Yci TBapHHH 3HaXOAMINCH B ONHAKOBHX YMOBAaX TOAIBII Ta YTPUMAHHSI.
Ilypam mocmigHoi rpymy iHAMBiAyaqbHO BHYTPINIHBO 3ajgaBaid QiTompenaparu
Kapniodixn 3a 30 xB 10 roxiBii B 1031 5 kparnens, a yepes roquny — @iroxor 3 HeBe-
JIMKOIO KUIBKICTIO BOAtH 3 pasu Ha 100y, mpotsarom 90 ni6. Ha 91 no6y excriepumen-
Ty BHKJIMKAJIU TIIOTEPMIIO y TBAapHH, SIK CTPEC-INHHUK.

IpoTarom nOCHIIKEHHS 3a LIypaMH BEIH CIIOCTEPEKEHHS, BPaXOBYBAIIH
3araJbHUN CTaH, HOBEAIHKY, PEaKI[l0 HA 30BHINIHI IOAPA3HUKY, CTaH BOJOCSHO-
ro nokpusy. Ilicnst 12—14-roguuHoro romoxyBanHs Ha 91 100y TBapHH BHBOZAH-
M 13 €KCHePUMEHTY 32 3araJbHONPUIHATHM MeTooM (IHTaJISIIHIM HapKo30M).
Binbupanu Marepian Ta IPOBOAWIIH TiCTONIOTTYHE TOCITIPKCHHS.

IpoTsarom Bcboro mepiofgy NMpOBENCHHS €KCHEPUMEHTATBHHUX JOCIIIKEHb y
IIypiB KOHTPOIBHOI Ta TOCIIHOI IpyIl He OyI0 BH3HAUCHO OyIb-SKHX BiIXHJICHbB
Bil HOPMU: 3arajbHOTO CTaHy, IOBEAIHKH, IIypH OyJIM PyXJIMBUMH, aKTUBHUMH,
aJIeKBaTHO pearyBaly Ha 30BHIIIHI MOIPa3HUKH, OXO4Ye NMPUHMAaIN KOPM, BOJIOCS-
HHH NOKPHB 3aJIMIIABCS YUCTHM Ta CyXHM.

Bcranosieni rictonoriuni 3MiHg, HMOBIpPHO, BiT0OpakaroTh pi3Hi pa3u QpyHK-
IIOHAJIBHOI aKTHBHOCTI CepIl, a TaKOX CTPYKTYPHHX IepeOynoB i MeTabomivHuX
SIBUI, sIKi B1I0yBaNUCh y TKAHWHAX MiOKap/a Ta KIAIaHHOMY arapari Iy pis 3a Jii
CTpeC-4YMHHHUKA — TIIOTEPMIYHOTO CTaHY.

ExcriepuMeHaTbHUIMH JOCHIDKEHHSME JOBEIEHO, IO 3acTOCYBaHHS (itompe-
napatiB Kapmiodin Ta ®irtoxon 3 mpodiIakTHYHOI0 METOI0 MO3UTHBHO BIUIMBAE Ha
(YHKIIIIO CepreBO-CyIMHHOI CHCTEMH, 30KpeMa MioKapza, 0 BKa3ye Ha iX KapAionpo-
TEKTOPHY Jil0.

Kutro4oBi ciioBa: ceprieBo-CyAnHHI 3aXBOPIOBAHHS, CTPEC, Kap [i0IPOTEKTHB-
HUH BIUIMB, MioKapy, rinorepmist, Kapaiodin, ditoxomn, mypu.
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IlocTanoBka mnpobJiemMu, aHaJdi3 OCTaH-
HiX JocaimkeHb i myOaikaniii. He3Baxkaroun Ha
3HAYH1 YCIiXM BETEPUHAPHOI MEAWIMHHU, Cep-
LEBO-CYANHHI 3aXBOPIOBAHHS € NPHUYMHOIO 3a-
rubeni TBapuH. BuCokmii piBeHb JeTambHOCTI 32
CEpLEBO-CYAMHHUX 3aXBOPIOBaHb 3YMOBICHHUM
0COOIMBOCTAMHU pereHepauii Miokapna. BHaci-
JIOK imeMii cepiisd KapIiOMiOIMTH 3aMil[yIOThCS
Ha CIIOJIy4HY TKaHUHY [2, 3].

3a nqanuMu pizHEUX aBTOPIB [1, 6, 8], cTpec-pe-
aKIis Ha MOYaTKy NpoLeCy MPHU3BOAUTH IO aK-
TUBalii  rinoranamo-rinogizapHo-HATHUPKOBOT
CHUCTEMH Ta TIOCWJICHHS BUKHUIY TOPMOHY KOPTH-
30Ily 1 KaTeXxoJaMiHiB, IO 3yMOBIIOE HAKOTINYEH-
HSl aKTMBHUX (DOpPMH KHCHIO, SIKi € 1HIYKTOpaMH
KOPOHAPHOTO cIiazMy. Y TBOPIOETHCS KOJIO 3 TTO3H-
TUBHMM 3BOPOTHIM 3B’SI3KOM: IiJBHILECHHS KOH-
IEHTpAIlil KaTeXoJaMiHIB MPU3BOIUTH J0 Pi3KOTO
MOCWJICHHS TIPOAYKLil aKTUBHUX (OPM KHCHIO,
aKTHBaLil MpPOLECIB MEPOKCUIHOTO OKHCHEHHS
nimiaiB (ITOJI). Bonu iHAyKy1OTE KOPOHApOCTIA3M,
BUCHAXCHHSI aHTHOKCHIAHTHUX UYWHHHKIB, IO
MOCHITIOE 1IEMil0 cepleBOro M'siza, a I JIaHKa
MaToreHe’y — IOCWICHHS BiJIbHOPAAUKaIbHUX
npoueciB y Miokapai. TakuM YHHOM, aKTHUBAIlis
SHJIOTCHHUX MEXaHi3MIB TeHepallii aKTUBHHUX
(hopM KHCHIO MPOBOKY€E HAIPY>KECHHS aHTHOKCH-
JAHTHOTO 3aXHCTy Ta PO3BUTOK OKCHIATUBHOTO
CTpecy, 10 € BaXJIMBOIO JIAHKOIO TTaTOreHe3y yIl-
KO/IKCHHS MiOKapaa.

Ha cporomni 3HauHy yBary NpUALISIOTH
JATHOCTHIN CTPECOBOTO CTaHy Ta ajamnTallii Jo
HBOT0. OXOIOKEHHS € TUIIOBUM CTPECOBUM IO~
Pa3HUKOM, IO 3YMOBIIOE B OpraHi3Mi peakuiio
HanpykeHHsA. B cTaHi mry4yHoi rinotepmii 3MeH-
HIYETHCS PEAKTUBHICTH OpraHi3My Ta IiJBHUIILY-
€TBCSL HOTO PE3UCTEHTHICTH /10 BIUIMBY YHHHHUKIB
cepefoBHIIA. 32 CHHAPOMY CTpECY, IO 3yMOBJIe-
HUH BIUIMBOM HH3BKUX TEMIIEpaTyp, sIK 1 3a il
IHIINX HECHPUSTINBUX YWHHHKIB, BiIOYyBa€ThCS
aKTHBALlisl peaKuiil MePOKCUIHOTO OKUCHEHHS JIi-
migiB (I1OJI) B opranismi. Lle € mpuunnOO 3MiHH
NPOHUKHOCTI MeMOpaH, aKTHBHOCTI ()EpMEHTIB,
siki BOyoBaHi B MeMOpanu [1, 4, 5, 9].

TeruoBingada 3MEHIIYETHCS 32 PaxXyHOK po-
3BUTKY CIIACTHMYHHMX SBHUII y CyAWHAaX WIKipH,
YIOBUIBHEHHSA TOKY KpoBi. Temmompoxykuis mo-
CUIIIOETBCSL 3aBISKH TMOCWICHHIO MpOIECiB 00-
MiHy pEYOBHH, PO3Maay IJIIKOTEHY B MEYiHII Ta
M’s3aX, MiJBUIICHHIO BMICTY TJIIOKO3M B KpOBI.
[Torpeba B KuCHI 3pOcTa€, MOCUITIOIOTHCS (QYHKIIT
CHCTEMH, 110 3a0e3Meuye JOCTaBKy KHCHIO JI0 TKa-
HUH. OOMIH PEYOBUH HE TUIBLKHU MiABUIIYETHCS, a
i mepeOynoByeTbes. JlogaTkoBi BUTpaTH eHeprii
y BHIVISIII TerJia 3a0e3MeUyIOThCs SIK 338 PaXyHOK
MOCWJICHHS OKMCHHX IIPOIEciB, Tak 1 3a paxy-
HOK BiJJOKPEMJICHHSI OKUCHEHHS Ta TIOB’SI3aHOTO
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3 HUM (hocopuinroBanns. Lleit MexaHi3m copusie
EKCTPEHOMY 3IrpiBaHHIO, OJIHAK BiH ITOB’sI3aHUM 31
3MEHIIEHHSAM KUIBKOCTI MaKpOEepriuHUX 3amacis,
HEOOXiTHUX JJIsl 3IHCHEHHS BaXJIMBUX (PYHKITIH
opranizmy. OTxe, oKUCHEHHs 1 pochopumoBan-
HS HE MOXe 3a0e3MeYuTH TPHUBATY aJarTalliio
70 HU3BKHAX TEMIIEpaTyp, TUM Oiiblle aKTHBHY
JisUTBHICTE B yMOBax xojony. OctanHe Moxe OyTH
JNOCATHYTE IUISIXOM 30UIBIICHHS IOTYXHOCTI
MITOXOHIpiasibHOT cucTemH [2, 3, 7, 10].

TepmopenenTopy WKipu CIPUAMAIOTH XOJO-
JIOBE MOApa3HEeHHS 1 aepeHTHUMH HUISIXaMH T10-
CUJIAIOTh IMIYJIBCH B TillOTanaMyc, A€ PO3Tallo-
BaHUH LEHTP TEPMOPETYIALIil, Ta y BUILI BiIAIIN
LEHTPaILHOI HEPBOBOI CUCTEMU. 3BiITH B 3BOPOT-
HOMY HamNpsIMKY HaJXOISITh CUTHAIM 0 PI3HHUX
OpTaHiB i cucTeM, o OepyTh Y4acThb y peryssmii
Temneparypu Tija. [lo pyXoBux HEpBOBUX LIS
Xax IMITyJIbCH HAJIXOIATh IO M’S3iB, BHACIHIJIOK
4Oro B HUX PO3BHBAETHCS TEPMOPETYISTOPHUIA
ToHyc 1 TpemTiHHS. [lo cuMnaTHYHUX HEpBax iM-
MYJbC JOCATAaE MO3KOBOI PEUOBHHU HAJTHUPKOBHX
3aJ103, MMOCHJIIOIOYH CEKpELiIo aJpeHaniny. Ape-
HaJiH CIIPHSIE 3BYKCHHIO NEepUQepiiiHuX CynuH i
CTUMYJTIOE PO3MaJ IIIIKOTEHY B MEYiHI Ta M’ A3aX.
BaxmuBUM YMHHUKOM € 3aJy4eHHS 70 TepMope-
rynsmii rinogisza, a yepe3 HOro TPOIMHi TOPMOHH
— MIMTONOAI0HOT 3aJ1031 Ta KOPY HaJHUPKOBHX 3a-
1103. ['opMOHY MUTONOAIOHOT 371031 TiIBHIIYIOTh
OOMiH PEUOBHH, BiIOKPEMITIOIOTh MPOLIECH OKHUC-
HEHHA Ta GOocHOPUIIOBAHHS, a TAKOX aKTHBi3y-
I0Th OiloreHe3 MITOXOHIpiK. [MokoKOpTHKOIAH
CTUMYJIOIOTh YTBOPEHHSI BYIVICBOHIB 3 OUIKIB.
3a3BUuail HUX MPOLECiB, CIPSIMOBAHUX Ha 3MEH-
LICHHS BUAICHHS TerJia, MOXe OyTH IOCTaTHBO
1u1s1 30epexeHHs Temneparypu Tina [11-13].

OpHowacHa [isi Timokcii Ta TrimepkamHii y
LIypiB MPHU3BOAUTH A0 3HMKEHHS METaOONiYHOI
aKTHBHOCTI, NPUTHIYEHHS MOBEIIHKOBUX 1 Tep-
MOpETYIATOPHUX peakuiil. [Ipu upomy ix edextu
CYMYIOTbCS 3 XapaKTE€PHUM IS TillepKanHii BILUTU-
BOM Ha JMXaHHS, a TIIOKCIi — Ha MeTaboJIi3M TBa-
puH. CpuurHEeHa TiMOKCIEIO TiMepKamnHis, MoCcH-
JIeHa HU3BKOIO TEMIIEPaTypolo TiloTepMis TBapUH
€ OCHOBHMM YMHHHMKOM TNPHUTHIYEHHS aKTHBHOCTI
cepus [14-17]. Jnsa HOpManbHOI poOOTH cepus
BaXJIMBa (YHKI[IOHAIBbHA aKTUBHICTH PELENTOp-
HOTO Ta MPOBIAHOTO amapariB, SACPHUX YTBO-
PEHb B TOBracTOMy MO3KY i BUKOHABUMX OpraHiB,
BKJTIOUAIOYH CEpLIE Ta CYIUHH.

Jnst migTpUMKH CTPYKTYPHOI LIJICHOCTI Ta
(YHKIIOHAIBHOI aKTUBHOCTI cepus 3a rinome-
TabOJNIYHMX CTaHIB B TKAHMHAX MiOKapia MaroTh
BiZOyBaTHCSl TPOLECH, 3IaTHI 1X KOMIICHCYBATH
[18—22]. OcTaHHIM YacoM CHOCTEpIiraeTbcs CyT-
TE€BE MiJBUIICHHS MOMUTY Ha JIIKAPCHKI Mpemapa-
TH, B TOMY YHUCIi KapIiOMpOTEeKTOpHOI Aii, BiA-
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MOBiTHO 1 pociMHHOTO oxomkeHHs. [lepeBaramu
¢iToTEepaneBTUIHOr0 MeToAy €: (Pi3i0NOTiYHICTS,
CTPYKTYPOBAHICTbh, 3aro0iraHds abo BiJCYTHICTb
py#Hauii 6i0IOTiYHUX CTPYKTYP HA MOJIEKYJISIPHO-
My ¥ KIIITHHHOMY PiBHSX, MOJIBaJICHTHICTH (ap-
MaKOJIOT14HOI JIii, CHCTEMHICTh, C()EKTUBHICTh Ta
0e3MeYHICTh TPUBAJIOTO X 3aCTOCYBaHHs, JOCTYII-
HICTb, MOXJIMBICTH B3a€MO3aMiHH KOMITOHEHTIB
JKapChKUX 300piB 1 CKIIaaHHS aJbTePHAaTUBHUX
peuenTiB. Jlo Takux 3aco0iB Hanexars Kapniodin
ta ditoxon [23, 24].

Metoo  pociim:keHnsi Oylo  BUBYCHHS
KapaionpoTekTopHoi aii npenapariB Kapniodin ta
®diTox07 32 YMOB €KCIIEPUMEHTAIBHOI TiIOTepMii
y LLypiB.

Marepiaa ta metomu. JlociKeHHS TIPOBO-
T Ha OLTMX HENIHIMHUX IMypax, CcaMIiX Ma-
coto 200-220 r. Byno copMOBaHO KOHTPOJIBHY Ta
JOCHITHY TPYIIH.

[lig yac BUKOHAHHS €KCHEPHUMEHTAILHOI Ya-
CTHHH JIOCIi/IKEHb, YC1 MaHIMYJALI] 3 TBApUHAMH
MPOBOAMIIN 3TiJHO 3 €BPONEHCHKOI0 KOHBEHIIEO
«[Ipo 3axucT XpeOeTHUX TBAPHH, SIKi BUKOPUCTO-
BYIOTBCS JUISI HAYKOBUX Ta EKCIIEPHUMEHTAJIBLHUX
uinei», CrpacOypr, 1986 p., «3araJbHUMHU eTHY-
HUMH OPUHIMIIAMH EKCIIEPUMEHTIB Ha TBAPHHAXY,
yxBanenux llepmmm HarionansHuM KOHTpecom 3
6ioetuxu (Kuis, 2001 p.) Ta toTpUMaHHIM MPUH-
LB TYMaHHOCTI, BUKJIAJCHUX Y JUPEKTHBI €B-
poretickkoi CHiTbHOTH.

[lepen mouyaTkoM €KCIIEPUMEHTY, TBapHH BH-
TpUMyBalld Ha KapanTudi. /Jlns gocmigiB BimOu-
paii 370poBUX IIypiB, SKi 0Ope moigamu KOopM
1 Malny HOpPMaJbHY DPYXJHMBY aKTHBHICTb. TBapu-
HH 3HAaXOAWINCH B OIHAKOBHX YMOBAaX TOMiBIIi Ta
yTpuManHs. TBapuH po3Aiawin Ha ABi rpymu (5 y
KOXKHiH): 1 Tpyma — KOHTpoJbHa, 2 Tpyna — A0CHiI-
Ha. TBapuWHaM NOCHIOHOI TPYNH iHIWBigyalbHO,
BHYTpiHb0 BBoAWIM Kapaiodin y 1o3i 5 kpamnens,
3 HEBEJIUKOIO KUIbKIiCTIO BoaH, 3a 30 XBWIMH [0
Jadi KOpMY, a 4epe3 FOJUHY 3a TaKol X CXEMOIO
3agaBan Ditoxon, 3 pasu Ha mo0y. TpuBamicTh
CIOCTEPEKEHHSI CTAHOBHJIA TP MiCSILI.

ExciepuMeHTanbHO TIMOTEpPMil0 Yy IMIypiB
BUKJIMKAJIM [UIIXOM OOKJIaJaHHS Tijia MaKeToOM 3
IpiOHO-KOJIOTHM JILOAOM 0 PEKTAIBHOI TeMIlepa-
Typu 28 °C. [licnsa gocsrHeHHs HeoOXiaHOI Temite-
parypH XOJ0A0BY Iit0 MPU3YIHHSIIN 1 BilirpiBaniu
TBapHUH 3a KIMHaTHOI Temneparypu. BpaxoByBaiu
MOBEJIIHKY, 3aruOemni MiAJ0CHiHIUX TBapuUH HE
cnoctepirani. Teapun micna 12-14-romuHHO-
TO TOJOAYBaHHS, BUBOAWIN 3 €KCIIEPUMEHTY IIif
IHTANAIIHAM HapKO30M CEBOQIIypaHOM 1 Tpo-
BOJIMJIM TICTOJIOTIYHI JOCIIPKEHHS, BPaXOByBalN
3MIHM MITPajJbHOTO KianaHy, Miokapia JiBOro
LUTYHOYKA, a0pTH, MiOKapJAa MpaBoro IUIyHOUYKa
Ta CTIHKU MPABOTO MepeaAceps.

JIy1s TicTONOTIYHUX TOCIIHKEHb y TIYyPiB Bij-
Oupanu cepie, HOro BUpi3aiyu B LIOMY BUIISAL
31 30€peKEeHHSIM CYJUHHOTO Iy4Ka. Marepian ¢ik-
cyBanu B 10 % HeiirpansHOMY (opmaniHi muis-
XOM 3aHypeHHs y Qikcax y criBBigHomenHi 1:10,
BIIPoaoBXK 24 ronuH. [licns BigmMuBaHHS (ikcoBa-
HUI MaTepiai 3HEBOAHIOBANIN B CITUPTaX 3pOCTal0-
40i KOHLIEHTpawLii Ta 3anuBany napadinom. Otpu-
MaHW{ MaTrepian TOBUIMHOIO 6—8 MKM ¢apOyBau
TeMaTOKCWIIHOM Ta €03MHOM 3a 3aralbHOIpHK-
HSTOI0 METOAMKOIO. 32 MOP(QOJIOTIHHOTO AOCHTi/-
JKCHHS Bi3yalbHO OILIHIOBAJIM CTaH IiCTOJIOTTYHHX
3pa3KiB TKAHMHH MiOKapZa Ta KianaHiB (IiameTp
NPOCBITY Ta KPOBOHAIIOBHEHHSI CYAHMH, CTaH Iie-
PEBAaCKYyJSPHUX Ta iHTEPCTULIAJIBHUX MPOCTOPIB,
KapIiOMiOIUTIB Ta iX snep). Jocmimkenns ta ¢o-
TorpadyBaHHs IpeNapaTiB MPOBOAMIN Ha MiKpO-
cxoni MEIJT (Techno, Smonis).

PesynLTaTn pociimkernns. [Ipotsarom ycnoro
neploﬂy CIIOCTEPEIKEHb, Y TBAPHH KOHTPOIHHOI i
JOCHIZHOI TPYN SK Ha MOYaTOK, TaK 1 B KiHIi J0-
CITiKeHb He OyJI0 BHSBJIECHO OyIb-SKUX BiIXWICHD
BiJl HOPMHU B CTaHi 1 MOBEIiHLI: IypHu Oynmu pyx-
JVBUMHM, aKTUBHUMH, aJIeKBATHO pearyBaid Ha
30BHIIIHI TOIPA3HUKH, ITOBHICTIO MOiJald KOPM,
BOJIOCSIHUI IOKPHB 3aJTUILIABCS YACTHM Ta CYXUM.

AHaJi3yIoun TIiCTOJNIOTIUYHY KapTUHY B Mio-
Kapi TBapuH KOHTPOJIBHOI IPyHH BUSBUIM Ha-
CTYIIHI 3MiHM: OiJI1 OCHOBU MIiTpaJIbHOTO Kja-
MaHHOTO KUTbLSI BUPaKEHUH 1HTEPCTULIATbHHMA
HaOpsIK Mioxap,ua IpiOHOBOTHUILIEBA Y BUIVISAL
JAHIIOKKIB qu)orlchounTapHa 1H(1)1J15Tpau1ﬁ
IHTCpCTI/ILIIIO MioKapaa, IucTpodis KapILIOMIO—
uuTiB (puc. 1), oo BKasye Ha JereHepaTuBHI
3MiHM B KIIITHHAaX, NPUYMHAMH SKOI € posia-
Iu KpoBO- 1 miMdoobiry, a Takox rinokcis. B
KapIioMiOLIUTax CIIOCTEPIraiu TMOSBY BEJIUKOL
KUTBKOCTI sifiep, IO 3HAXOMAThCS Ha PIi3HUX
CTaisIX HeKpoOio3a, KapiomiKHO3Y (3MOPILyBaH-
HS sapa, M0 CYNPOBOIKYETHCS KOHACHCALIEIO
XpOMaTHHY, BHACIHIJIOK BTPaTH BOIH), Kapiopek-
cucy (posmaj] KIITUHHOTO sjipa Ha YacTHHH) i
Kapionizucy (IIOBHE PO3UMHEHHS siApa — OCTaH-
Hill eTan HekpoOiozy). [logBa Takux siaep € Mmi-
KPOCKOITIYHOIO O3HAKOI0 HeKpo3y. KpiM mporo y
IIypiB KOHTPOJBHOI ITPYNH BCTAHOBJICHO (hiOpH-
HOinHe HaOyXaHHs CTYJAKH KjamaHa, KpPOBOBH-
JUB B OCHOBI KJanaHa, HaOyXaHHs KJIITHH KJla-
MaHHOTO CHJIOKap/a, MiABUINCHA KIITUHHICTh
CIIOJTyYHOTKaHWHHOT CTPOMHM KJjlarmaHa, HaOpsK
MPHUCTIHKOBOTO €HAOKap/a, BOJIOKOH KJalaHHO-
ro xingemg. OTKe, TimoMeTa0OMIuHI CTaHU, IS
SIKUX XapaKTepHi TPUBaJi Mepioan HEPYXOMOCTI,
3HMkeHU putM auxanns 1 YCC, HU3bKa IBHT-
KICTb KPOBOTOKY B CHIIy CBO€i CIeHu(iYHOCTI
MalOTh CIPHUATH aKTUBALii MPOKOATryJISALiIHHUX
MPOLIECIB.
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Puc. 1. ®iopuHoinHe HAOYXaHHS NPUCTIHKOBOIO eHI0KAPAY TA CTYJIKH KJIaNaHy.
KonTposabsHa rpyna (rematokcuiit i eo3us, x200).

Takox B MiOKap[i JTiBOTO IUTYHOYKA BiIMIdaiu
cTa3 KpoBi B CyIMHAX, M0 MOXe OyTH TNPUYMHOIO
3MEHIIEHHSI KPOBOTOKY, iHTEpCTULiaNbHUN HAaOpSK,
BOTHUIIEBO — TIIKHO3 SIEP, KapiOpEeKCHC, Kapiomi3uc,
aucTpodito KapioMioLKTIB, BOTHUILEBY (parMeHTa-
11if0, 3HUKHEHHS MONIEPEYHO] CMyTacTocTi (puc. 2).

3a JocimKeHHs a0pTH Y LIypiB KOHTPOJIBHOI
rpyIY BiA3HAYCHO MYKOigHEe HAOyXaHHS Ta 1€30p-
raHi3alilo BOJOKOH, 110 CBITYHUTH PO YTBOPEHHS
y CHOJY4Hil TKaHUHI TIIIKO3aMiHOIJTIKaHiB, TIKO-
mpoTeiniB Ta OiIKIB M1a3Mu KpoBi. MykoigHe Ha-
OyXaHHS € TOYAaTKOBOIO Ta MMOBEPXHEBOIO CTATIEI0
JIe30praHi3alii CoJxy4YHO! TKaHWUHH, [IeH MpoIec
HOCUTB 3BOPOTHIiH XapakTep. BifgkmaneHHs mimiaiB

y cTiHLi, Oins OCHOBM KjamaHa, (OpMyBaHHS
HaOyTHX KJIamaHHUX BaJ MOXE IPH3BECTU [0
IIBUJIKOT JCKOMITCHCAIlii KpOBOOOIry Ta 3arueri.
B iHmmx pinsgHKaxX BigMidaeThcs JiMEpOTiCTiONU-
TapHa iHQLIBTpaLis NpUiIerIol TKAHWHU MioKapa
i emikapaa. ['icTonoriyHO BigMivanu MyKoimHE Ta
¢$i06prHOInHE HAOYXaHHS CIIOTYYHOTKaHUHHOI OC-
HOBH BOJIOKOH a0pTaJIbHOTO KJlaraHa Ta BOTHUILE-
BHl Kapiopekcuc (puc. 3).

3a pe3yabTaraMu MIKpOCKOMIi MpaBoro muty-
HOYKa BHABHJIM TiepTpodiro CTIHKHU, AUCTPOPiro
KapIiOMiOLUTIB, KapiomiKHO3. 30Kpema, TicTojo-
TiYHl 3MiHM TPaBOrO LIUTYHOYKA aHAJOTiYHI 3Mi-
HaM JIiBOTO HUTyHOYKA.

Puc. 2. Kapioaizuc, kapiopekcuc, 3SHHKHEHHS MOMEPEKOBOI MOCMYTOBAHOCTI KapaioMiouuTiB
9 9
y Miokapai mypa KOHTPOJbHOI Irpynu (reMaToKcuiH i eo3uH, x200).
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lcTonoriyHUM JTOCIIJPKEHHSM TIPaBOTo Tie-
pencepast UIypiB KOHTPOJIBHOI I'PYIH BCTAHOBIIE-
HO: TinepTpodiro CTIHKHU, CTa3 KPOBi, EPUBACKY-
JSIpHI KPOBOBWJIMBH, 1HTEPCTHIIATBHUI HAOPSIK,
miMdoricrionuTapHy IHQUIBTpaIio, IUCTPOdito
KapaioMionuTiB. BimMmidanu TakoX BOTHHIICBY
(parMeHTaIlio BOJOKOH, 3HUKHEHHS TOMEPEIHOT
CMYTacTOCTi, SIBUIIA [ITHOYACTOro po3mnay, Kapio-
MIKHO3Y Ta J3UCY sIep, M0 MOXKHA PO3I[IHIOBATH
SIK O3HAaKH HEKpo3y (puc. 4).

3a CBITIIOONTHYHOTO JOCHIDKEHHS MioKap-
Jla cepis JOCTITHOT TPy TBApUH BUBYAIH 3Mi-
HU B MIKpOIpenaparax IpaBoro mepeaceps,
MITPaJIBHOTO KIIAllaHy, a0PTH Ta MiOKap/ia JiBOTO
nutyHo4Ka. [icTonoriuni 3MiHU Miokap/a 01Jist oc-
HOBH MITPaJBbHOTO KJIAllaHa y JIeSIKMX TBapHH J0-
CJITHOT TPYIH MpeJICTaBIeH! He3HAYHUM 1HCTEp-
CTHIIAJTPHUM HaOpSKOM, JpiOHOBOTHHIIEBOIO Yy
BUDIISA/II JIAHITIOTIB JIIMQOTiCTIONUTApHOIO TH(1ITH-
Tpaii€ero Mmiokapna. BinMidaeTbcss HaOpsK cTy-
JIOK MITpajbHOTO KJIaraHa, MyKoiTHe HaOyXaHHs
CIOJyYHOTKAaHWHHOI OCHOBM CTYJIKM KJIallaHa Ta

g

[~

He3HayHe HaOyXaHHS KJITHH KJIAIlaHHOTO €HJIO-
Kapaa (puc. 5).

B Miokapi 1iBOro muryHOUYKa BiJIMiYay cTa3
KpOBI B CyAHMHAaX, IHTEPCTUI[IAILHUNA HaOPSIK,
MOOMMHOKI JiMoricTionuTapai iHIIETpaTH B
CTpPOMI, BIJICYTHICTh TIONIEPEYHOT ITOCMYTOBAHOCTI
(puc. 6).

3a npoBeieHHS JOCIPKEHHS a0pTH BijMiva-
¥ HEe3HaYHUH HaOpsK, GiOpuHOINHE HAOYXaHHS
BOJIOKOH CTiHKHM, HaOpsSK aJBEHTHIIii, IHTEpCTHU-
MiaTbHUM HAaOpSK MPUIETIIOr0 Miokapnaa. 3MiHU
BJIACHE A0PTAJILHOTO KJIAlaHa CYPOBOKYBAIINCS
HE3HaYHUM HaOPSKOM CHOTyYHOTKaHHMHHOI OCHO-
BU Ta MYKOITHM HaOyXaHHSIM BOJIOKOH (pHc. 7).

INcronoriyni 3MiHM MPaBOTO Tepeacepas Ha-
CTYIIHI: BiIMIYaJIi CTa3 KPOBi B CyIMHAX, HE3HAY-
HU IHTepCTUIIAIbHAN HAOPSK, BOTHUINEBE 3HUK-
HEHHS TIOTIEPeYHOi TOMYTOBaHOCTI (puc. 8).

BBakxaemMo, 1m0 TONEpeIKEHHS BKa3aHUX
BHIIIE 3MiH y IypiB JOCIIAHOI TPYyHH Bif0yimocs
3a paxyHOK TOTO, IO JI0 CKJIaay (iTompenaparis
Kapniodin i diToxon BXOISATh HACTYITHI POCITHHY:

Puc. 3. Mykoigne HaGyXaHHSI BOJIOKOH, BiIKJIagaHHs JiniaiB y cTinni aopTn
(remarokcuiiH i eo3uH, x200).

Puc. 4. 3minn npaBoro nepeacepast y mypa KOHTPOJILHOI TPYIIH:
BHpPaKeHUi HAOPSAK iHTepCTHIIS, BOTHUIIEBA rinepnJia3isi BOJIOKOH,
AucTpodist BOJIOKOH, JIi3HC YACTHHH sifiep (TeMaTOKCHIIH i eo3uH, x200).
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Puc. 5. T'icTosoriuna kapTHHA MIiTPaJbHOI0 KJANAaHA A0CTIAHOI TPYNIH TBAPHH:
Ha0yXaHHSI BOJIOKOH NPUCTIHKOBOI0 eHA0Kap/aa, JiMdoricrionurapHa
indinbTpanis inTepcTunilo cydennokapaiaabHOI YacTHHH Miokapa (reMaTtoKcuIliH i eo3uH, x400).

Puc. 6. I'icTostoriuna kapTuHa Miokapaa JIiBOro LIJIyHOYKA LIypa A0CTiIHOI rpynu: iHTepecTHLIAIbHUI Ha-
OpsiK, JJaHIIOKKH JiMdouuTiB B iHTepcTnuii (rematokcuiiH i eosu, x100).

Puc. 7. I'icTostoriuna kapTHHA a0PTH X0CTIiIHOI TPy TBAPHH:
(}idpuHoiTHe HAGYXaHHS BOJIOKOH CTIHKHM, BOTHHINEBA JiMporicTionurapua
indinbTpanis B axBenTHNIT (reMaToKcIIH 1 eo3uH, x100).
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Puc. 8. I'icTos10oriuna kapTHHa NPaBOro nepeacepias Lypa J0CIiIHOI IPyNH TBapUH.
Cra3 kpoBi B cyiMHaX, iHTepcTHIiaTbHHIT HAOPSIK (TeMaTOKCHIIH 1 eo3uH, x100).

KpHBaBO-YePBOHUH TITiT (TUTONU 1 KBITH), CYHHUIIS
JicoBa, TpaBa cobadoi KpomuBH, OapBiHKA MaJo-
T0, TPUIMKIB 3BHYAHUX, KOPCHEBUIIIC BaJepiaHu
JKapChKOi, IMWH IMIIAaHWN, TMIKMO 3BHUYAifHE,
M’siTa MepieBa, OejgamIoHa 3BUYaiiHa, AKI MICTATh
010J10TrYHO aKTHBHI PEUYOBHHHU — (iaBaHOiAH (Py-
THH, JIOTEOJIH) Ta AyOWIbHI PEUOBHHHU, aXHHH,
CalloHIHM, Opra”iyHi kuciaoTu (pymapoBy, IH-
MOHHY, sIOMy4YHY 1 BUHHY), aCKOPOiHOBY KHCIIOTY,
e¢ipHi omii, conyku kaumito, Bitamiau K, B Ta
1HIII, MIKTUHOBI PEYOBUHU, a TaKOXK COJIi 3aji3a,
MiZi, MaHra"y, ko0anbeTy, (ocdopy i KambLilo.
Tomy diTomnpenapaTd MarOTh CHa3MalliTHUHY, Ce-
JIaTUBHY, TITOTCH3WBHY, IECEHCHO1LTI3YI0Uy, pO-
TU3aNaibHy, aHTUAIYPETHUYHY, AHTHOKCHJIAHTHY,
JKOBUOTIHHY Ta CEYOTIHHY it0. 3aBISIKH IIbO-
My 3HWXKYETHCS TiMEpTeH3is (KPOB SHUHA THCK),
MOJIMIIYEThCS (DYHKIISI KPOBOTBOPHOI CHCTEMH,
BiJINIOBITHO TOKPAIIYEThCSI TEMOMOE3, a TaKOXK
MIIBUTIYETHCS CHJIA CEPLEBUX CKOPOYCHb, PO3-
IIUPIOIOTECS  BEHO3HI CYIMHU CEpISl Ta TOJOB-
HOTO MO3KY, HOPMAJII3YEThCS CEPIEBUN PUTM,
MOJIIIIYETHCS META0OTIYHI TPOIIECH B CEPIICBO-
My M’si3i, KpIM TOTO BOHU CIPHUSIOTH TOKpAICH-
HIO (YHKIIT IHIIMX OpraHiB Ta cUcTeM (TICUIHKH,
KPOBOTBOPHOI Ta €HJOKPHUHHOI CHUCTEM, a TaKOX
TPaBHOTO KaHATY).

Opnak, Tpeda BIAMITHTH, 110 JIaHi TiCTOJIOT14-
Hi 3MIHH CIIOCTEPITaIKCs y ABOX IIyPiB A0CIIiIHOT
TPy, y 1HIINX TaKUX 3MiH HE BCTaHOBICHO. Lle,
3BUYAITHO, 3BOPOTHIH IMPOIIEC, 3a SKOTO HEKPO3Yy
KapIiOMIOIMTIB He BU3HAYEHO. BiamoBiaHi ricto-
JIOTIYHI 3MIHH Y ITYPiB AOCTIIHOI IPyIH, HMOBIp-
HO, OyJIM TIOB’SI3aHi 3 JI€I0 CTPEC-YNHHUKA — TiII0-
TEpMI€ro.

OmucaHi BUINE CTPYKTYPHI 3MiHM MioKap-
Jla Ta KJIAmaHHOTO amapary, sKi Oylu BHU3HAYCHI,

IOMIHYBaJIA TUTBKH Y TITYPiB KOHTPOJIBHOT TPYITH.
BussieHi cTpyKTypHi 3MiHH, B IOAAJIBIIOMY, MO-
’KyTb NIPU3BOAUTH JI0 TIOPYIICHb PUTMY CEpIlI Ta
PO3BUTKY 1H(APKTY MioKapja, 1HIIUX 3aXBOPIO-
BaHb CEPIIEBO-CYyANHHOI CHCTEMH.

BucHoBku. BcTaHOBIEHO, 10 €KCIIEPUMEH-
TajJbHA TINOTEpPMisl, SIK CTPEC-YMHHUK TNPHU3BO-
IUTH 10 TIepeOyI0BH LUTYHOUKIB Ta IMepeacepinb
cepus, sKa XapaKTepH3yeTbcsl rimeprpodiero,
MOLIKO/DKEHHSIM KapAiOMiOIMTIB, JUCTPOQier0 Ta
1HQINBTPAaTUBHUMHU NPOLIECAMH, a TAKOK 3HAYHHU-
MU CTPYKTYpHHMH 3MiHAMH MioKapza, 10 BiIMi-
9aJ10Csl y HIypiB KOHTPOJIBHOI TPyTIH.

JloBeneHo, 1110 3aCTOCYBaHHs (iTompenaparis
Kapmiodin ta ®itoxon, 3aBISKH iX CKIaIOBUM
Ta MEXaHi3My i, TO3UTHBHO BILTUBAE HA CepIle-
BO-CYAMHHY CHCTEMY, CIIPHSIE TOKPAIICHHIO MeTa-
OOJIYHUX MPOLIECIB, 30KpEeMa B CEPIICBOMY M’si3i,
1 TIOTEpeIkKye PO3BHTOK OyIb-SIKHX mNepeOynoB
LUTYHOUKIB, MIEpPeAcepab, a TAKOXK rineprpodiyni
Ta AucTpodiuHi 3MiHH cepls, He 3yMOBIIOE NpU
BOMY HETaTMBHUX SBHII, TOOTO ¢iTompenapari
MaloTh KapAiONPOTEKTOPHY Ail0, IO B MOJAIBIIO-
My HaJla€ MOXKJIBICTh MPOBOJUTHU TOCIiIKCHHS B
IIbOMY HaIpsMKYy.

BinoMocTi npo koH(IKT iHTEpeciB. ABTOpH
3asIBJIAIOTH TPO BiJICYTHICTh KOH(IIIKTY IHTEPECIB.
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KapanonporekropHoe neiictBue mpenaparos Kap-
anodun 1 PUTOX0J1 B YCIOBHSIX IKCIIEPHMEHTAIbLHOM I'H-
NMOTEPMHUH Y KPbIC

AnTtonenko ILII., Cycioa H.!., Ceménon A.B., JIbI-
ceHko A.H.

Ceronns 3a007eBaHUs CEPACYHO-COCYAUCTON CUCTEMBI
y MEJIKUX >KUBOTHBIX 3aHUMaIOT oT 15 1o 18 %. Yame Bcero
MPUYMHON 3THX 3a00JI€BaHNH y KUBOTHBIX SBIISETCS CHHXKE-
HUE COKPaTUTEJIFHOM CIIOCOOHOCTH MHOKap/a.

[puBeneHs! pe3ynbTaThl SKCICPUMEHTAIBHBIX HCCIETO-
BaHUI 10 U3y4yeHHIo 3pdekTuBHOCTH NpenaparoB Kapaunodun
1 OUTOXO0N MY MATOJIOTUAX cepana y Kpsic. ['ucronornueckue
HCCIIEI0BAHNUS TOKA3bIBAOT, YTO MPH UIIEMHUU IPOUCXOAUT I'H-
6eb KapAMOMHUONUTOB, C MOCIELYIONINM 3aMELIEHUEM COEeIH-
HHUTETBHOH TKaHbI0. B pesynbrare, k mporeccy peMonennposa-
HUS CEpAEYHON TKaHU BOBJICKACTCS HE TOJBKO ITOBPEKACHHAS
30Ha, a W 310pOBHIH Muokapa. HeoGparmmas mectpykius
KapJHOMHOIMUTOB U COCYAHUCTBIX CTPYKTyp NpPUBOIAMT K Ha-
pylieHHI0 QYHKUMH CEpAla, CEpACYHOH HENOCTaTOYHOCTH U
Pa3sBUTHIO apUTMHH. YCTaHOBJIEHO, YTO IPUMEHEHHE ITpenapa-
toB Kapanodun n dutoxon crocoOCTBYET NpexynpexIeHHI0
BBIIICYKA3aHHBIX U3MEHEHUH, TO €CTh IPOQUIAKTHPYET Cep-
JIEIHO-COCYAUCTHIE 3a00IeBaHMs Y dKUBOTHBIX.

J1s mpoBefieHHs 3KCIIEPUMEHTANBHBIX HCCIEA0BaHHUM
ObuTH CHOPMUPOBAHBI KOHTPOJIHAS M ONBITHAS TPYIIIBI KPBIC
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B Bo3pacte 12 mecsueB u BecoM 220 T o 7 XKMBOTHBIX B Ka-
KJ0H. Bce JKMBOTHBIE HAXOAMINCH B OJMHAKOBBIX YCIOBHAX
(xopmiteHHe U coneprxkanue). Kpbicam OnbITHOM IpyNIibl HHIH-
BUJIyallbHO BHYTPb 3a1aBaiy (uronpenaparsl Kapaunodun 3a
30 MUH 10 KOPMIIEHHS B J03€ 5 Kallelb, a uepes yac — Puroxon
¢ HeOOJIBIIMM KOJTMYECTBOM BOABI 3 pa3a B CyTKHU B TeueHHe 90
cytok. Ha 91 cyTku skcnepuMeHTa BBI3BAJIM TMIOTEPMHIO Y
KUBOTHBIX, KaK cTpecc-(haKkTop, M0 yKa3aHHOH METOHKE.

B Tedenue uccnenoBaHus 3a KpbICaMU BENOCh HAOMIO-
JIeHUe, IIPU KOTOPOM YUHTHIBAIM OOIIee COCTOSHHE, MOBE-
JICHUe, PeaKkIUI0O Ha BHEIIHHE pa3Jpa’kKHTEIN, COCTOSHHE
wepcerHoro nokposa. Ilocne 12—14-uacoBoro rononanust Ha
91 cyTKM UBOTHBIX BHIBOAWIN U3 KCIIEPUMEHTA OOLIEeTIpH-
HATBIM METOAOM (Ta30BbIM Hapko3oM). OTOupasn MaTeprai
Y IPOBOZIVIIY THCTONIOTHYECKOE UCCIIEI0BAHUE TI0 YKA3aHHOM
MeTonuke. B TeueHHe Bcero neprona SKCIEpPUMEHTAIbHBIX
HCCIIEOBAaHUN Y KPbIC KOHTPOJIBHOW ¥ ONBITHOM IpyIHBI HE
OBLIIO BBISIBIICHO KAKUX-JIOO OTKJIIOHEHUH OT HOPMBI: O0IIIET0
COCTOSIHHS, TTOBEJICHUSI, KPBICHI OBUIH MOJBHKHBIMH, aKTHB-
HBIMH, aJIeKBaTHO PEarnpoBajIn Ha BHEIIHHE Pa3ipaxkuTeNy,
OXOTHO MPHHUMAIIU KOPM, BOJIOCSHOH MOKPOB OCTABAJICS YH-
CTBIM H CyXHM.

BEIsIBIICHBIE THCTONIOTNYECKHE U3MEHEHNS, 10 HalleMy
MHEHHIO, MOTYT OTOOpaXkaTh pa3inudHble (assl (yHKIHO-
HaJIbHON aKTHBHOCTH CEPJIA, a TAKKe CTPYKTYPHBIX U Me-
TabOJIMYECKHUX MPOLECCOB, KOTOPbIE IPOUCXOAMIM B TKAHAX
MHOKap/ia M KJIAlaHHOTO ammapara KpbIC IMof AeiicTBHEM
cTpecc-(hakTopa — THIIOTEPMHUIECKOTO COCTOSIHUSL.

DKCIIepUMEHAIBHBIMH HCCIICJOBAHMSAME JOKa3aHO, YTO
npumeHenue ¢uronpenaparos Kapanopun um duroxon ¢
npoUIAKTHYECKOH LETIbI0, OJIOKUTENNBHO BIUSIET Ha (PyHK-
IIHI0 CEePAEUHO-COCYIHCTON CUCTEMBI, B YACTHOCTH MHOKap-
Jla, 4TO yKa3blBaeT HAa MX KapAHOMPOTEKTOpHOE IEHCTBHE,
W COOTBETCTBEHHO NPOQHIAKTHPYET CEPIEUHO-COCYINUCTHIC
3a00IeBaHUS Y KHUBOTHBIX.

KnroueBble coBa: cepredHO-COCYAMCTHIE 3a00ieBa-
HHS, CTPECC, KapAUONPOTEKTOPHOE NeHCTBUE, MUOKAp, TH-
norepmus, Kapnuogun, ®duroxon, KpbICHL.

Cardioprotective  effect of cardiophilic and
phytochol preparations under experimental hypothermia
hypothermia in rats

Antonenko P., Suslova N., Semenov A., Lysenko A.

At present, diseases of the cardiovascular system in
small animals range from 15 to 18%. The most common
cause of cardiovascular disease in animals is a decrease in
myocardial contractile properties.

Copyright: © Antonenko P. et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution

m License, which permits unrestricted use, distribution, and reproduction
in any medium, provided the original author and source are credited.
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The results of experimental research to study the efficacy
of «Cardiophil» and «Phytochol» for heart disease in rats
are presented. Histological examinations prove that cardiac
myocytes are killed by ischemia, with subsequent replacement
of connective tissue. As a result, not only the damaged area but
also a healthy myocardium is involved in the process of cardiac
tissue remodeling. Irreversible damage to cardiomyocytes and
vascular structures leads to impaired cardiac function, heart
failure and the development of arrhythmias. It is established that
the use of drugs «Cardiophil» and «Phytochol» promotes the
prevention of the above changes, i.e. prevents cardiovascular
diseases, in particular myocardium in animals.

For the purpose of experimental studies, a control and
experimental group of rats 12 months of age and weighing 220g
of 5 animals each were formed. All animals were in the same
feeding and keeping conditions. The rats of the study group were
individually internally given phytopreparations «Cardiophil»
30 min before feeding at a dose of 5 drops, and in an hour
«Phytochol» with a small amount of water 3 times a day for 90
days. At day 91 of the experiment, hypothermia was induced in
animals as a stress factor, according to the indicated method.

Throughout the study, rats were monitored, taking into
account the general condition, behavior, response to external
stimuli, and the condition of the hair. After 12-14 hours of
fasting for 91 days, the animals were removed from the
experiment by the conventional method (gas anesthesia).
Material was selected and histological examination was
performed according to the indicated method. During the
whole period of the experimental studies, no deviations from
the norm were found in the rats of the control and experimental
group: general condition, behavior, rats were mobile, active,
adequately responded to external stimuli, readily received
feed, and the hair was clean and dry.

The histological changes established, in our opinion,
may reflect different phases of the functional activity of
the heart, as well as structural alterations and metabolic
phenomena that occurred in the tissues of the myocardium
and the valve apparatus of rats under the action of a stress
factor — a hypothermic state.

Experimental studies have shown that the use of
phytopreparations «Cardiophil» and «Phytochol» for
preventive purposes positively affects the function of the
cardiovascular system, in particular myocardium, which
indicates their cardioprotective effect, and accordingly
prevent cardiovascular diseases of animals.

Keywords: cardiovascular diseases, stress, cardioprotective
effect, myocardium, hypothermia, Cardiophil, Phytochol, rats.
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VY crarTi HaBEeIEHO HOBI HAYKOBi JaHi IOAO CIHIBBIXHOIICHHS MOMYJISIiit
EPUTPOLUTIB y IYUEHAT CIIy>KOOBUX IMOPiJ y MOCTHAaTAIBHNUIT nepion. Beranos-
JICHO, 1[0 y OXHOJOOOBHX I[YHEHST KIJIBKICTh EPUTPOLHTIB Yy KPOBI CTAHOBUTH
5,64+0,12 T/n, npudomy MOJOBUHA 3 HUX HaJekKaa 10 MOMyISLil «3pimuxy», 40 % —
«vonoaux» 1 10 % — «crapux» kiaitud. [Ipu boMy B HEX YMICT OPOAYKTIB me-
POKCHIHOTO OKHCHEHHS JIIiiB y reMoilizaraXx epuUTPOLMTIB IOCHTh BHUCOKHH,
110, HAIIeBHO, CBITYUTH IPO PO3BUTOK IOCTHATAILHOTO OKCHUIATHBHOTO CTPECY.
Tak, KOHIIEHTpAIist KPOBI Ai€HOBHX KOH IOTaTiB, KeTozieHiB i ocHOB IlIndda cra-
HOBHTH BiamoBigHo 1,406+0,023; 0,676+0,004 ta 0,135+0,003 ym. ox. Y nepioxn
1-5-1000B0OrO BiKy IyLIEHAT BiOYBa€ThCsI 3MEHIICHHS KiJIbKOCTI €PUTPOLIMTIB Y
kpoBi B 1,5 pa3a (p<0,001) 3a paxyHOK 3MEHIICHHS KIIBKOCTI «3pLTHX» KIITHH (Y
1,6 paza; p<0,001). [HTEHCHUBHICTH NEPOKCHUIHOIO OKMCHEHHS Y OpPraHi3Mi myue-
HAT HaBITh Yepe3 MicAIb MicIIsT HApOPKEHHS BITHOCHO BHCOKA, PO IO CBIIYUTH
KOHIIEHTpAILisl B epuTporurax kposi ocHos ludpda — 0,185+0,002 ym. ox. Bera-
HOBJICHO OOepHEeHI KopeJisimiiiHi 3B’s3ku BMicTy ocHOB IlIndda y epurporurax
3 1X KUIBKICTIO y KpoB’ssHOMY pycii — r=-0,83 (p<0,001). Ciig Takox BiaAMITUTH
npsiMi KOpeJsiLiiiHi 3B’13KM BMICTY J[I€HOBHX KOH IOTaHTIB 3 KUJIbKICTIO €pHTPO-
HTiB y KpoBi yteHst (1=0,58 p<0,05), mpuuomMy BMiCT KETOIIEHIB i HAPHUX TPH-
€HiB 00EpHEHO OB’ SI3aHUH 3 BMICTOM «MOJIOJUX» €PHUTPOIMTHUX KIITHH y KPOBI
nyneHst (r=-0,57 p<0,05). OTxe, BHACTIOK ITOCTHATANBHOT aIanTamil yHeHST
[POXOJUTH 3aMiHa EPUTPOLIMTIB IUIOJA HA MOCTHaTalbHI KiiTuHH. Lei npouec
MOB’sI3aHUN 3 IHTEHCU(IKALIEI0 MEPOKCHIHOTO OKHCHEHHS | HAKOMUYSHHSIM Y
KJIITHHAX KiHIIEBUX MPOAYKTIB MEPOKCHIALLT, I10 CYIPOBOMKY€ETHCS MOCHICHHAM
MPOLIECY «CTapiHHM» MOJIOAUX (HOPM EPUTPOLMTIB, BHACTITOK YOr0 CTBOPIOIOTh-
sl IepeTyMOBH JI0 PO3BHUTKY aHEMIl.

Kiro4oBi cioBa: epuTpounnTH, OKCHAALIAHHUN CTpeC, IYICHATa, OCHOBH
Mudda, xeTonienu, Ti€HOBI KOH IOTaTH.

ITocTanoBka mpoo6aemu. Oxpasy Tmmicis Ha-
POIUKCHHS B OpraHi3M HAIXOIUTh 3HadHA Kilb-
KicTh OKCHUTEHy, IO BHUKJIMKAE CTPIMKY iHTCH-
cudikallilo OKHUCHO-BITHOBHUX peakiid, TOMYy
HOBOHAPOKEHI 0COOTMBO CXIJIBHI 10 OKCHIAITIH-
HoTro cTpecy [1]. Ilonpu mimBuIeHy KOHIICHTpa-
1ifo OKCUTEHY B iX KPOBi, MPUIMHAMH PO3BUTKY
BOTO CTaHy € 3HW)KCHHsI aKTUBHOCTI aHTHOKCH-
JIAHTHOI CHCTEMH, BUCOKHH yMicT BimpHOro De-
pyMy (TICHITIOE YTBOPEHHS BUIBHHUX PaHKaiB),
pi3HOMaHITHI iH(eKii, 3amajeHHs Tom [2].
OkcupamniiHuil cTpec, 3yMOBJICHWH aucOanaH-
COM MiXX IPOOKCHJIAHTHUMH Ta aHTUOKCHIAHTHU-

MU CHJIaMH, TIPU3BOIUTH M0 iHTEHCHbIKAIIi Te-
POKCHIHOTO OKHWCHEHHS JIITiTIB Ta HAKOTTHYCHHS
B Oprafi3Mi TOKCHYHUX MPOMDKHUX 1 KIiHIIEBHX
MpoAyKTiB mepokcumamii [1-5]. Po3puTok mocT-
HaTaJIbHOTO OKCHIAIIIHHOTO CTpecy B HOBOHAPO/I-
JKEHHMX CCaBIiB € ()i310I0TTYHUM ITPOIISCOM 1 3aITy-
CKae psI amanTaIlifHuX peakilid. 3’scCoBaHO, M0
BUIbHI paJviKaid OCpPyTh Y4acTh Y IEPHUBEHTPHUKY-
TSpHil etikomMarsii [3—7] Ta meBHOIO Mipoto pe-
TYJIIOIOTH JIETeHEeBHI KpoBoooOir [8]. Kpim 1mporo,
aktuBHI (hopmMu OKCUTEHY 3a0€3MEeUyIOTh HU3KY
(izionoriunux (GyHKIIH Bix (aromuTosy, MiTO3y
Ta aroInTo3y KJIITHH 0 CUHTE3y 010JI0rYHO aKTHB-
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HUAX PEYOBHH Ta POTAIlii JIMiTHO-TIPOTEIHOBOTO
CKJIaJy TIa3MoJIeMH KITiThH [1].

Bimomo [8], 1m0 (yHKI[IOHAJIBHI BJIACTHBO-
CTI CPHUTPOIUTIB 3alieKaTh Bi XapaKTEPHUCTHK
MEeMOpaHHMX KOMIIOHCHTIB KJIITHHH Ta iX PO3-
MOy MK ABOMa Oirmapamu. [Ipudomy, omHi€o
3 OCHOBHHMX YMOB 3a0€3IeUeHHsT BHUKOHAHHS iX
(dyHKIH € cTabuIbHICTh mimiaHol dasu [9]. Jlimi-
T TIJ1a3MOJIEMH €PHUTPOIINTIB HA/I3BHYANHO UyT-
JIUBI 10 BUTBHOPAAUKAIIbHOT Mo dikallii, a Tomy
OITiHKA TIOKAa3HUKIB, IO XapaKTEePHU3yIOTh PiBEHb
MIEPOKCHUIHOTO OKMCHEHHS JIIIIIB Y EPUTPOITUTAX
CBITYHUTh MPO (YHKI[IOHAJBbHI 3MIHH HE TIJIBKH
OKCUTEHO-TPAHCIIOPTHOI (YHKIII, aje i ychOro
opranisMy 3araiom [9-10].

Eputporuti KpoBi CKJIamaroThCs i3 Pi3HOBI-
KOBHUX TIOMYJIAIIN, K1 32 (hpakilioHyBaHHS y Tpa-
TEHTI TYCTHHH Caxapo3d pPO3MIapPOBYIOTHCS Ha
“moromi”, “3pimi” 1 “crapi” kiTuHU. Ll 30aTHICT
KJIITHH BU3HAYA€ThCS HE JIMIIE 1X BIKOM, ajie i Xa-
pakrepusye ix ¢yHKIioHanpHUN cTaH [9]. CmiB-
BIIHOIICHHSI TIOMYJIAIi CPUTPOLHTIB 3aTCKHUTH
Bil BIKYy TBapwH, CTaTi, (i310JIOTIYHOTO CTaHYy
Ta IHIIUX YUCIICHHUX YUHHUKIB. [lopsa 3 nuMm €
MeBHA iH(OpMaIIis MO0 MOMYJIAIIHHOTO CKIIATy
YEepPBOHOI KPOBi ¥ cobaKk pi3HOTO BiKY, IOPOIU Ta
(izionoriunoro crany [10], omHak iHpopMariis
CTOCOBHO TTOMYJIAIIIHHOTO 1X CKJIaMy B IIEpiof o-
CTHATaJbHOI aJanTailii Ta 38’ 513Ky 3 IHTEHCHBHIC-
TIO TIEPOKCHUIHOTO OKMCHEHHSI I IB y OpraHi3Mi
TBapWH BIJCYTHA.

AHaJi3 ocTaHHIX ToCTiTKeHb i myO/aiKaiii.
3a MOCTHATAIBHOTO OKCHIAIIIHHOTO CTPECY CIIO-
CTepiraeTbCs 3OUTBIICHHS TeHepallii aKTHBHUX
(hopM OKCUTeHy HOPSI i3 HU3bKOKO €(hEeKTHBHICTIO
NPUPOHUX aHTHOKCUIAHTHUX CUCTEM, 0COOINBO
y HeJoHOIIeHuX |3, 5], BiAOyBa€eThCs HAPOCTAHHS
JMIECTPYKTUBHUX IPOIIECiB. Y TUTa3Mi HOBOHAPO/I-
JKEHUX BHUSBIICHO BUCOKHI YMICT MTPOIYKTIB paju-
KaJbHOI Moaubikaliii OiIKiB Ta imigis [7]. 3a nes-
HUX YMOB IIc MOXXE CYIPOBOI)KYBATHUCH MPOSIBOM
psaay narojioriyamx ctadiB, ski O.D. Saugstad
[3] o0’enHy€e y «KHUCHEBO-paTUKaIbHI 3aXBOPIO-
BaHHA HEOHATOJOTi». BimMiueHO, IO PO3BHUTOK
OKCHAIIITHOTO CTPECy CIIpaBIIsi€ TIEBHUNA BILIUB
Ha (QYHKIII OKpEMHX OpraHiB i HABITH CHCTEM.
IIpryoMy, KITiHIYHI O3HAKH 3aJI€KaTh BiJ] TOTO,
sKa CHUCTEMa ypakeHa OUTbIIOI0 Mipoto. Tak, 1o
X TIOPYIIEHbh HEOHATAJIHLHOTO TIEPIONY BiTHO-
CATH OpPOHXOJIETCHEBY NHCILIA3iI0, PETHHOIATIIO
HEJIOHOIIICHOCTI Ta HEKPOTH3YIOUUI SHTEPOKOITIT.
BinbHi paaukaiu i OB A3aHi 3 HUIMH MOJICKYJISP-
Hi TIONIKO/PKEHHST € KPUTHYHUMHU KOMITOHCHTaAMH
JIEKUTHKOX 3aXBOPIOBaHb HOBOHAPOMKEHUX [3, 5,
11-14]. BogHo4yac HU3LKHIA PiBEHb y MYIICHAT aK-
TUBHOCTI fK crenudiuHoi, Tak 1 HecrmenupigaHOi
JIAaHKHA IMYHHOTO 3axucTy [15-16], mopsn i3 cTpe-

82

COBUM CTaHOM ICTOTHO 3MECHIITYE PE3UCTEHTHICTh
OpraHizMy.

ITopiBHSHO 31 TOPOCITUMU TBAPHHAMH, Y HOBO-
HapODKCHHUX TOCTOBIPHO MEHIII PiBHI aHTHOKCH-
JAHTIB, TAKUX SIK TOKO(EpOs, PETHHOI, [B-Kapo-
THH, MEJIATOHIH, IIEPYJIOIIIa3MiH Ta TpaHC(hepHH,
TIOPSIZT 13 MEHITIOI0 aKTHBHICTIO €H3UMIB CHCTEMH
AQHTHOKCHJAHTHOTO 3aXHCTy (CYNEPOKCHUITUCMY-
Taza, Karajasa, NIyTaTiOHIIEPOKCHIa3a Ta iH.)
CTBOPIOIOTh TIEPEAYMOBH JUIS iHTEHCH]iKaIlii
BUILHOPAIUKAJIBHUX PEaKIlii B opraHizmi [3-5].
BoHM MOXYTh CITPUYHUHIOBATH TTOIIKOKEHHS 010-
JIOT1YHUX MOJIEKYII, 1[0 MPU3BOUTH J0 MOPYIICH-
HA (YHKIIIOHATBHUX BIIACTHUBOCTEH Ta 3aruOeni
kiriThH [ 1]. PO3BUTOK IMOCTHATAIBHOTO OKCHTAITIH-
HOTO CTpecy y CBHHEH CYITPOBOIXKY€EThHCS HAKOITHU-
YEHHSIM Y KPOBI MPOMYKTIB IMEPOKCUAAII] HABITH
3a BIIHOCHO BHCOKOi aKTUBHOCTI CHCTEMH aHTHU-
OKCHIAaHTHOTO 3axucTy [17]. BropunHi npomykTn
TIePOKCHIAIii, TaKi K MaJIOHOBHH JT1alTbICT I, Mi-
€HOB1 Ta TPUEHOBI KOH IOTaTH, TOKCUYHI IS Op-
raHi3My, TOMy BOHH 3HEIIKO/KYIOTHCS IIISIXOM
B3a€EMOII 13 aMiHOTPYIIaMH Pi3HUX OpPTaHIIHUX
CHojiyk 3 yrBopeHHsM ocHoB Iudda [18].

OTxe, aKTyaIbHUM HAMPsSMOM JOCTiIKEHD €
BH3HAUCHHS CITiBBITHOIICHHS ITOMYJIAIN epUTPO-
IIUTIB Y KPOBI1 IYIIEHAT Y TOCTHATAILHUN TIEPIOTY
PO3BHUTKY Ta BCTAaHOBJICHHS HOTO 3aJIEXKHOCTI Bix
YMICTY TPOMYKTIB TMEPOKCHAAIIi JIIMITIB y IUX
KJIITHHAX.

Merta gociaiskeHHs — BU3HAYUTH CITiBBiIHO-
MIEHHS MOMYJIAIiA €pUTPOLIUTIB Y KPOBI ITYIICHAT
Ta BIUIMB HA HHOTO IHTEHCHBHOCTI TIEPOKCHIHOTO
OKHCHEHHS 1B,

Marepiaa i metonm aociaigxenns. [locmi-
JUKCHHSI TIPOBOAMUIM Ha KIIIHIYHO 30OPOBUX HO-
BOHAPOPKCHUX IYIEHATAaX Pi3HOI CTaTi, OTpH-
MaHHX Bill CyK CIYX00BHUX Topin 2—3-pidyHOTO
BiKy. YCBOTO IJIsl TOCHiKEeHb Oyio migiopano 20
IYIIEHAT BiJl 5 CYK aHaJoOTiB 32 Macoro Tiima. Ma-
TepiajoM IS AOCIiHKEHb OyJia KpOB IyIICHAT OT-
pUMaHa 3 PeMHO1 BEHH Y OJIHO-, T’ ITH- Ta TPHUJI-
IATHI000BOMY Billi. Y KpOBI TBapWH BHU3HAYAIIH
KUTBKICTh €pUTPOIUTIB (MPOOiIpKOBHIT METON), iX
MOMYJIALIAHUA CKJIaJ — METOJOM (hpaKiliOHyBaH-
HA Y Tpami€HTi TycTHHHU caxapos3u 3a [.Cru3oBoto
[19]. Kpim mporo, y reMoitizarax epuTPOIIUTIB BH-
3HA4ajIy BMICT JI€HOBUX KOH IOraTiB, KETOMIE€HIB 1
cnapeHux TpueHiB Ta ocHoB llludda — crnexrpo-
dhoTomeTpuaHIM MeTomoM [19], IPUHITUIT SKOTO
0a3yeThCsl HA TOMY, IO MPOIEC MEPOKCHUIAHOTO
OKHCHEHHS JITIIIB CYyIPOBOIKYETHCS TIEPEOPIEH-
Tali€lo MOABIHHIX 3B’ A3KiB 13 BHHUKHEHHSM CIIe-
nu(IgHUX ONTHYHUX BIacTHBOCTEH. [lpm domy
MaKCHMYyM TTOTJIMHAHHSA 32 232 HM MaloTh JI€HOBI
KOH’FOTaTH, 273 HM — KETOIEHH 1 TapHI TPUEHHU Ta
400 am — ocuosu [udda.
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OneprxaHi IUQPOBI TaHi ONpalboBYBajIH CTa-
TUCTHYHO: BU3HAYAITU CEPEIHBOAPU(PMETHUHY Be-
nrauHy (M), cepe THbOKBaIpATHIHY TMTOMIUIKY (1)
1 BIpOTITHICTE PI3HUII (p) MK IOCTIHKYBaHUMU
nmokasHukKamu 3a kputepieM Crrogenra. Koedii-
€HT Kopenstii (r) po3paxoByBamu meTogoMm Ilip-
COHa 3a JIONIOMOTOI0 MPUKIIAJJHOTO MPOTPaMHOTO
rxomrutekcy «Microsoft Office Excel 2016y.

PesyabTaTi pociigxeHHsi. AHai3 oTpuMa-
HUX Pe3yNbTaTiB CBIIYUTE, 0 Y OMHOTO000BHX ITy-
IIEHAT KITBKICTh EPUTPOIMTIB ¥ KPOBI CTAHOBMIIA
5,64+0,12 T/n, 1o 3HaXOAUTHCA Y (Hi310JIOTTYHUX
Meskax. [TooBrHA UX KIIITHH HaJexKala JI0 Tomy-
TAT «3pianux» KITiTHH, Maibke 40 % — «Momomi» 1
mume 10 % — «crapi» (tadn. 1). Kpim mporo crin
BIIMITHUTH, V OXHOMOOOBHX ITYIICHAT, YHACHIIOK
PO3BUTKY ITOCTHATAIILHOTO OKCHJIAIIIHOTO CTPECY,
BHSIBUBCS] BUCOKHM YMICT IMPOIYKTIB TIEPOKCHTHO-
TO OKHCHEHHS JIITIIB y TeMoJjIi3aTaXx epUTpPOITH-
TiB. Tak, IMOKa3HUKU NI€HOBHUX KOH IOrariB, KETO-
nieniB Ta ocHoB Illudda craHOBHIM BIATIOBIIHO
1,406+0,023; 0,676+0,004 Ta 0,13540,003 ym. o1.

3 omHO- 110 T’ ATHI000BOTO BIKY ITYIICHST Bia-
OyBa€THCS 3MEHIICHHS KUTBKOCTI €PUTPOITUTIB Y
kpoBi B 1,53 paza (p<0,001). IIpraomy, KiTbKiCTh

MoTonuXx (opM 30UTBITYE€THCS HEMOCTOBIPHO, TOI
SIK «3pLTHX» — 3MeHIyeThesa y 1,6 paza (p<0,001).
Hanmani mo Tpumisatumo00BOTO BiKy MYIEHAT Yy
iX KpOBI KUIBKICTb C€PUTPOLMTIB 301IbIIYETHCS
mume Ha 10 % (p<0,05), 1 ctanoButh 4,04+0,15
T/n (lim — 3,0—4,6 T/x1). Binbure 60 % 1ux KIITHH
HaJeXKaTh J0 «3PUIHX» SPUTPOIUTIB, a KiJIbKICTh
«MOJIONUX» KIITUH Y 3 pa3u MEHIIA Bif «3PUTHX»
(p<0,001). IHTEHCHBHICTH TEPOKCHUIHOTO OKFC-
HEHHS Y IYIEHAT MICSIMHOTO BiKY JIOCHTh BHCOKA,
Ha 110 BKasye BMicT ocHoB llludda y epurporu-
Tax kpoBi TBapuH — 0,185+0,002 ym. o.

BcTanoBiieHo oOepHEH] KOPENAIiiHI 3B’ I3KU
BMicTy ocHoB Illudda B epurpormrax 3 ix Kijib-
KICTIO y KpoB’stHOMY pycii — r=-0,83 (p<0,001).
SIKIITO OITIHIOBATH I1i 3B’ SI3KU Yepe3 MPU3MY TIOITY-
JSAIAHOTO CKJIANy KJIITHH, TO MOTPiOHO BiAMITH-
TH, 110 BOHU JOCTOBIpHI JIUIIE y «CTapux» Hopm
Ta 3MIHIOIOTH CBil HampsMok — 1=0,83 (p<0,001).
TakuM YMHOM, MOKEMO JIOCTOBIPHO CTBEP/IKYBa-
TH, 0 710 53 % Bapialiif KiITbKOCTI «CTapux» epu-
TPOLUTIB y KpoBi 1 10 73 % Bapiariif 3arajapHOI
KUTBKOCTI €pUTPOIIUTIB Y KPOB1 IYIICHSAT IEPIIOTO
MICSIIS JKUTTS 3aj1eKaTh Bix piBHS ocHOB Illudda
B IIUX KJIiTHHaX (Tabm. 2).

Tabmuus 1 — InHaMika NOKa3HUKIB epPUTPOLMTIB KPOBi LYLEHAT MPOTATrOM Nepioro mMicsius :kuttd (M+ m; n=5)

Bik mynensr
Tloxa3nuk
1-n06oBi 5-1000Bi | 30-n060Bi
HMonynsiuiitHuii ckiiax epuTPOiAHUX KIITHH

KinbkicTs epurpouuris, T/ 5,64+0,12 3,68+0,11%** 4,04+0,15*

«MOJIOJII» 39,6£1,0 42,8424 18,4+1,3%**

THomysmis, % «3piimi» 50,0£1,1 31,642,9%** 63,0£1,0%**

«cTapi» 10,4+0,9 25,6+1,7%** 18,6+1,1%**

Inrencunicts [10J] y eputporurax

Hienosi kon’torary, E,, /E, | 1,406+0,023 1,182+0,018*** 1,149+0,020
Keroxienn i cnapeni Tpueny, E,. /B, 0,676+0,004 0,6154++0,019%*** 0,725++£0,021%**
Ocnogu [udda, E, /B, 0,135+0,003 0,204+0,003*** 0,185+0,002%**

Mpumitka: TyT i Hagani BiporiJHICT PI3HMIN 3 HOIEPEAHIM eTaroM Jociimpkens: p<0,05-*; p<0,01-**; p<0,001-***.

Tabnuus 2 — KopeJsiniiini 38 A3kH oMy 1ALiiiHOT0 CKJIa1y epUTPOLMTIB 3 IHTEHCHBHICTIO IEPOKCHIHOI0 OKMCHEHHS

aimigis y ix remoutizari (r; n=15)

— B I
r D r D r D
K-1b eputpornurtis, T/n 0,58%* 0,33* -0,02 0,00 -0,85%** 0,73%**
«MOJIOMI» 0,25 0,06 -0,57* 0,33* -0,20 0,04
Homymsmis, % «3pimi» 0,08 0,01 0,49 0,24 -0,22 0,05
«cTapi» -0,54* 0,29 0,00 0,00 0,73%%* 0,53%%*
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Crnig TakoXK BIAMITHTH TIPSAMI KOPEJAITiitHI
3B’SI3KM BMICTY JIEHOBHX KOH IOTaHTIB y KpoO-
Bl IYIICHAT 3 KUIBKICTIO €PUTPOIUTIB ¥ iX KpOBI
(r=0,58 p<0,05), mpuyoMy BOHH 0OEpHEHI 3 BMiC-
TOM «cTapux» KiituH (r=-0,54 p<0,05), a BmicT
KETOJIEHIB 1 CTITAPCHUX TPHEHIB OOCPHEHO TIOB’SI-
3aHUH 3 BMICTOM «MOJIOJINX)» €PUTPOIMHUX KITITHH
y kpoBi mynenar (r=-0,57 p<0,05).

OO6roBopenHsi. 3 IIEPIIHM IOUXOM TIOBITpSI B
opraHi3Mi HOBOHaPOKEHUX 3HAYHO 3POCTAE Tap-
mianbHUH THCK OKCUTEHY, IO CYTPOBOIKYETHCS
CYTTEBOI iHTeHCH(iKamieo MeTabomizmy [S].
3 omgHOTO OOKY, II€ 3aITyCKa€ HU3KY afanTariiftHux
peaxiriii, mo 3a6e3neuyIoTh iICHYBaHHS 1HANBIAYY-
Ma y HOBHX YMOBaX, a 3 1HIIIOr0, 30LIbIIYEThCS Te-
Hepallis akTuBHUX (GopM OKCHUreHy B JUXajIbHO-
MY JIAaHITI031 MITOXOHJIPiH, IO CYIPOBOIKYETHCS
IHTeHCH(DIKALI€I0 IEPOKCHUIHOTO OKMCHEHHS JIiITi-
JIiB y OpTaHi3Mi HOBOHAPOHKCHHUX TBApHH [1].

Bigomo [9], mo mpoTAroM mepuImx THXKHIB,
1 HaBITh MICAIIIB KUTTSA y OpraHi3Mi HOBOHAPOJ-
JKCHMX CCaBIB BiJOyBa€Tbcs 3aMiHa (eTaib-
Horo HbF na Hopmaneuuii HbA [21, 22]. Tpan-
chopmarrisi GOpMH EPUTPOLUTIB Ta «CTAPIHHSD»
SPUTPOITUTIB IIJI0JAa B TOCTHATAJILHUN TIEepion
CYIIPOBOIKYIOTHCS CTPYKTYPHOIO MOIH(IKAIIE0
MeMOpaH, 1110 iHIIIOE 3MiHY 11 aHTUTCHHHX JIETeP-
MIHaHT, 1 PO3Mi3HABAHHIM CTapUX EPHUTPOITUTIB
Makpodaramu. [IpudaoMy, B IbOMY BHIIQJIKY 3Mi-
Ha (I3UYHUX BIACTUBOCTEH KIIITHHHOI MeMOpaHu
Mae€ BiUTbHOPaAUKAIHHIH MPosB. Tak, 301IbIIeHHS
KUTBKOCTI «CTapuXx» €pUTPOIMHUX KIITHH B KPOBI
IITICHAT 10 T’ ITUI000BOTO BiKY JKUTTS Maike y
2,5 paza (p<0,001) cympoBOmKy€ETHCS 301TBIICH-
HSM Yy TE€MOJIi3aTi €pUTPOIMTIB BMICTy KiHIICBHX
MpoayKTIiB nepokcuaaiii — ocuos Iludda (y 1,52
paza; p<0,001), sKi HAKOMUIYIOTHCS y KIITHHHUX
MeMOpaHax.

3araom, BHACTIIOK PO3BUTKY IIOCTHATAILHO-
IO OKCHJAHTHOTO CTPECy B IYIEHST JO I SITHJIO-
00BOTO BiIKY BIIOYyBAETHCS 3MEHIIEHHS KUIBKOCTI
epuTpoIruTiB y KpoBi (y 1,53 paza; p<0,001). Iei
MIpoIIeC BiIOYBAETHCS 3a PaXyHOK MPHUCKOPEHOTO
CTapiHHSA E€PUTPOLHUTIB, OCKITBKH KITBKICTH MO-
noaux (hopM 30LIBIIYETHCSA Y MEKaX TEHICHIIIT, a
«3pLTHX» — 3MEHIITYEThCS JO0CTOBIpHO (Y 1,6 pasa;
p<0,001). e y3romkyeThecs i3 ganuMH [9], sKi
BKa3yIOTh Ha Te€, IO TCPMIiH JKUTTSI €PUTPOITUTIB
Yy KPOB’STHOMY PYCJIi HOBOHAPOKCHUX CTAHOBHTH
omu3pko 12 mio.

Xoua npoyKTH MEPOKCHUITHOTO OKUCHEHHSI JTi-
MiJIiB Y HTOMIpHUX KOHIICHTPAITISX € HOPMAJIbHUMH
MeTaboJiTaMi OOMIHY PEUOBHH 1 HEOOXimTHI IS
paay (Gi3i0NoriyHMX MeXaHi3MiB rOMeoCTasy, Ofl-
HaK 3a HaIMIpHOTO HAKOTMYCHHS iX y OpraHi3Mi
BOHH TIPOSIBISIIOTE CBOIO TOKCHYHY ifo [14]. Oc-
noeu Illudda e npoaykraMmu B3a€MOJii BTOPHH-
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HUX TPOMYKTIB MEPOKCHIHOTO OKHWCHEHHS JIITi-
IliB 3 aMiHOBMICHUMH crioirykamu [17, 18]. Born
3IaTHI HAKOMMMYYBaTHCh HA CPUTPOITHUX MEMO-
paHax, o iX JaecTabiri3ye 1 crpuse AeCTPYKIIii
KJIITHH. BusBieHi oO0epHEHI KOPEIAIiHI 3B’ SI3KH
BMicTy ocHOB IlIndda 3 KiNBKICTIO Y KPOB’SHOMY
pycii epurporutis (p<0,001) BkazyoTs Ha TE, IO
OJHIEIO 3 OCHOBHHUX MTPUYHUH MOPYIICHHS QYHKITiH
MeMOpaH € iX BiTbHOpaTUKadbHA MOAMQIKAIIiS.
Ha miarBepmkeHHS MBOTO CIIJ BIAMITHTH, IO
cepen yCixX MOIyIIAIIA epUTPOINTIB, YMICT OCHOB
udda nocToBipHO MOB’A3aHUI JIMIIE 3 KiJIbKi-
cTIo «cTapux» popm xmitaa (p<0,001).

IIporsirom  (i3i0JIOTIYHOI  MOCTHATAIBHOT
aJanTarii 3 I’ ATu- A0 TPUAIATHAOO0BOTO BiKY ITy-
IIEHAT Y 1X KPOBI KiJIBKICTh EPUTPOITUTIB 301JIBIITY-
erbest e Ha 10 % (p<0,05). Xoua 6imsire 60 %
[IUX KJIITHH HAJIEXKATh JI0 «3PiJHNX» EPUTPOIINTIB,
CTBOPIOIOTHCS IEPEAYMOBH JIJISl PO3BUTKY aHEMil,
OCKUTBKH KIJTBKICTh «MOJIOAHUX» KJIITHH Y 3 pasu
MeHmma Bif «3pimux» (p<0,001), a iHTEeHCHBHICTD
MEPOKCUTHOTO OKMICHEHHS Yy IIMX KIIITHHAX BCE IIE
BHCOKa, Ha 1110 BKa3y€ HAKOMUYEHHS Y HUX KiHIIe-
BHIX MPOIYKTIB MEPOKCUIHOTO OKMCHEHHS JIITi/TIB
— ocHos [udda (0,185+0,002 ym. on.).

MMOBipHO, IO AHTHOKCHIAHTHA Teparlis
MO)kKe OyTH KOPHCHOIO JJISi KOPEKIlii CTaHy ITy-
LIEHAT, TOB’A3aHOTO 3 OKCHIAHTHHUM CTPECOM,
arje IIs BU3HAYCHHS HaWOUThI edeKTHBHOI aH-
THOKCHUJAHTHOI Tepartii HeoOXiIHI MOmaIbII J10-
cimpkeHHss. KpiM 11b0oro, 3acTOCyBaHHS Pi3HHX
crionryk DepyMy ISl TIOTIEPEIDKEHHSI aHEMIT Teo-
PETHYHO MOXKE CTUMYJIIOBATH YTBOPEHHS BUTHHUX
pamuKaiiB, MO0 MPUCKOPATH CTApiHHS YEPBOHUX
KJITHH KPOBi 1 MaTMe OOCpHEHMI €(eKT II0a0
04iKyBaHOTO. TakuM YWHOM, PO3poOKa HOBHUX 1
CY4aCHHX METOMIB Ta CIOCO0IB MPOQIITaAKTHKH
MTOCTHATAIBHOI aHEMIT ITyIICHAT 13 3aCTOCYBaHHAM
TIPUPOTHUX AHTHOKCHUIAHTIB Pi3HOTO ITOXOKCHHS
€ aKTyaJbHUM 3aBIaHHSIM CyJacHOI BETEpHHApIi.

BucHoBku. OTxe, B Mepion MOCTHATAIBHOI
azanTarii MyIeHsIT BiOyBaEThCS 3aMiHa epUTPO-
IIMTIB TUTOAA Ha MTOCTHATAJIbHI KIITHHH, TIPHIOMY
Led Mmpolec MoB’sI3aHuil 3 iHTeHCU(IKALIIE TTe-
POKCHUIHOTO OKHCHEHHS JIIIIIB Y ITUX KIIITHHAX
1 HAKOIMMYCHHSIM y HUX KIHIICBHX IMPOIYKTIB TIe-
poxcupaarii. Lle CyrpoBOIKYETHCS IPUCKOPESHHIM
MpoIiecy «CTapiHHI» MOJOAUX (OPM EPUTPOIIH-
TiB, BHAC/IIIOK YOTO CTBOPIOIOTHCS TEPEITyMOBH
JI0 PO3BUTKY aHEMIi.

BinomocTti mnpo AOTpPMMAHHA eTHYHMX
HOpM. EXcriepuMeHTaIbHI JTOCIIHKCHHS TIPOBE-
JIeH1 13 JOTpUMaHHSAM BUMOT 3aKOHY YKpaiHu Ne
3447 — IV Big 21.02.06 p. “IIpo 3axucT TBapuH
Bl KOPCTOKOTO TOBODKCHHS Ta Y3TOMKYIOTh-
CsSd 3 OCHOBHUMHU TPHHIHIAMH ‘‘€BpPONEHCHKOI
KOHBEHIIIT 3 3aXUCTy XpeOETHUX TBapWH, MO BU-
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KOPHCTOBYIOTBCSI JUISI CKCIIEPUMEHTAJIbHUX Ta
HaykoBux 11iiei” (CtpacOypr, 1986), mexmapartii
“IIpo rymanne craBiueHHs 1m0 TBapuH~ (I'enbcin-
ki, 2000) i HamioHabHOro KOHrpecy 3 0i0€THKH
“3aranpHi €TUYHI TPUHITUIN EKCIICPUMEHTIB Ha
tBapuHax’’ (Kuis, 2001).

BinomocTi npo koH(JIIKT iHTepeciB. ABTOpH
CTaTTi CTBEPKYIOTH PO BiICYTHICTh KOHQITIKTY
IHTEpeCiB MOA0 IX BKJIAIy Ta Pe3yabTaTiB JOCIIi-
JOKEHHS.
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CooTHolIeHHE NONYJISUUN IPUTPOLUTOB B KPOBH
IIEHKOB B NIOCTHATAJIbHBIN EPHOJ Pa3BUTUS

AHdeposa M.B., Bpomkos H.H., lanuyk A.B.

B crarse npuBeneHbl HOBbIC HaydHBIC JAaHHBIE O COOT-
HOIICHUH TIOMYJISIINI SPUTPOIMTOB B IIEHKOB CITYXEOHUX
IOPOJ B MOCTHATAJIBHUMA IEpUOA. YCTaHOBIECHO, YTO B OJI-
HOCYTOYHBIH I[€HKOB KOJIMYECTBO JPUTPOLUTOB B KPOBU
cocraBisieT 5,64+0,12 T/n, mpudem, MOJOBHHA W3 HHUX OT-
HOCHMJIACh K MOMy/SUUU «3penbix», 40 % — «MOIOABIX» U
10 % — «crapbix». [Ipu 9TOM y HUX cozepikKaHUE POAYKTOB
NEPEKUCHOTO OKUCIICHUS JTUITUI0B B FEMOJIM3aTaX dPUTPOLIH-
TOB JJOCTATOYHO BBICOKOE, YTO YKa3bIBA€T HA Pa3BUTUE IIOCT-
HaTaJbHOIO OKCHUIALUMOHHOIO cTpecca. Tak, KOHLEHTpaLus
JIMEHOBBIX KOHBIOTATOB, KETOAMEHHB U ocHoBaHui [lIndda
cocrasiser cooTBercTBeHHO 1,406+0,023; 0,676+£0,004 un
0,135+0,003 ycn. en. B nmepuon 1-5-cyrounoro Bo3pacra
LICHKOB IIPOUCXOJUT YMCHBUICHUE KOJINYECTBA SIPUTPOLIUTOB
B kpoBH B 1,5 paza (p <0,001), 3a cueT yMeHbIIEHHS KOIH-
4ecTBa «3pelbx» KiIeTok (B 1,6 pasa; p <0,001). MaTencus-
HOCTb IIEPEKHCHOIO OKUCIICHHS B OPraHU3MeE ILEHKOB JIaKe
yepes Mecsll I0Ce POXKICHUS OTHOCUTEIBHO BBICOKAs, IIPO
YTO CBUAETEIBCTBYET KOHLEHTPALUSI B PUTPOLIUTAX KPOBU
ocuoBannii ludda — 0,185+0,002 ycn. en. YcranosneHo
oOpaTHbIe KOPPEIIIIHOHHBIE CBSI3H COICPIKaHUS OCHOBAaHHI
udda B remonusare pUTPOLUTOB C MX KOIHYECTBOM B
KpoBstHOM pycie — 1 = -0,83 (p <0,001). Cnexyer Taxke oT-
METUTh IPSAMBIC KOPPEILMOHHBIC CBSA3U COACPIKAHUA JHe-
HOBBIX KOHBIOI'aTOB € KOJIMYECTBOM 3PUTPOLUTOB B UX KPOBU
(r=0,58 p<0,05), a conepkanue KETOINCHOB U COMPSIKEHHBIX
TPHUEHOB 00OPaTHO CBA3aHO C COAEPKAHUEM «MOJIOIBIX» IPH-
TPOHMJIHBIX KJICTOK B KPOBH IIEHKOB (1 =-0,57 p <0,05). Utaxk,
B pe3yNbTaTe MOCTHATAIBHON aJanTalluy LICHKOB IPOXOAUT
3aMeHa PUTPOLUTOB II0/1a Ha I0CTHATAJIbHBIC KIIETKH, IIPU-
YeM 3TOT IPOILECC CBI3aH ¢ MHTEHCH(HKAIIEH TepeKNCHOro
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OKHCJICHHS U HAKOIUICHHEM B KIICTKaX KOHEYHBIX MPOLYKTOB
MEPOKCHIALNH, YTO COMPOBOXKAACTCSI yCKOPEHHUEM MpOoLec-
Ca «CTapeHUs» MOJOIBIX (OPM IPUTPOLIUTOB, B PE3yIBTATE
Yero CO3AAI0TCS NPEANOCHUIKU K Pa3BUTHIO aHEMUH.
KiroueBble €JI0Ba: JPUTPOLUTHI, OKCHOALMOHHBIN
cTpecc, meHku, ocHoBanus [lndda, ketonueHs!, THEeHOBbIE

KOHBIOIaThbl.

The ratio of erythrocyte populations in the blood of
puppies during postnatal oxidative stress

Anfiorova M., Broshkov M., Danchuk O.

The article presents new scientific data on the ratio of
erythrocyte populations in puppies' blood during postnatal
oxidative stress. It was established that the number of
erythrocytes in the blood of one-day-old puppies was 5.64 +
0.12 T/ 1, and half of these cells belonged to the population of
"mature", 40% - "young" and 10% - "old". In day-old puppies,
the content of lipid peroxidation products in erythrocyte
hemolysates is quite high, which indicates the development
of postnatal oxidative stress. Thus, the content of diene
conjugates, ketodienes and Schiff bases is respectively 1,406 +
0,023 conv. units, 0.676 £ 0.004 conv. units and 0.135 +0.003
conv. units. From one to five days age of puppies the number

(o) @
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of erythrocytes in the blooddecrease by 1.5 times (p<0.001),
mainly due to the decrease in the number of "mature" cells (by
1.6 times; p<0.001). The intensity of peroxide oxidation in the
body of puppies even a month after birth is relatively high,
as indicated by the content of Schiff bases in the erythrocytes
of the blood of these animals - 0.185 + 0.002 conv.units. The
inverse correlations of the content of Schiff bases in erythrocyte
hemolysate with their number in the bloodstream were found
to be r = -0.83 (p<0.001). It should also be noted the direct
correlation of the content of diene conjugates in the blood of
puppies with the number of erythrocytes in their blood (r =
0,58 p <0,05), but the content of ketodienes and conjugated
trienes is inversely related to the content of "young" erythroid
cells in the puppies' blood (r = -0.57 p <0.05). Consequently,
post-natal adaptation of puppies results in the replacement
of fetal erythrocytes by postnatal cells, and this process is
associated with the intensification of peroxide oxidation and
accumulation of the end products of peroxidationin the cells.
This process isaccompanied by an acceleration of the process
of "aging" of young forms of erythrocytes, as a result of which
prerequisites for the development of anemiaare created.

Key words: erythrocytes, oxidative stress, puppies,
Schiff bases, ketodienes, diene conjugates.
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In Ukrainian veterinary medicine the study of the effectiveness of new
complex drugs remains relevant. The effect of the vitamin-mineral complex
"Alphabet for Animals" on the state of hemocytopoiesis and the microelements
metabolism in calves of 1.5-2.5 months of age were studied.

The composition of this drug includes the biologically active substances:
vitaminsA,D,, E, B, B,, B, B, B,,, K, and essential amino-acids: DL-methionine,
L-lysine and arginine. It is used in farm animals and poultry for the normalization
of hemocytopoiesis, the prevention and treatment of vitamins and trace elements
metabolism’s disorders.

In the first week of drug administration, the number of erythrocytes in the
experimental animals group has increased significantly (p<0.05) and after its
second feeding, the positive effect on erythrocytopoiesis in calves has became
even greater (p<0.001), compared to the calves in control group.

The level of hemoglobin in calves of experimental group also increased
significantly from the beginning of the drug to the end of the experiment, whereas
in calves of the control group there was a tendency to decrease its level throughout
the all experiment.

The color index and erythrocyte saturation by hemoglobin (MCH) at the
first and second blood samples were significantly decreased (p<0.05) in control
calves group, whereas in animals of experimental group there was no significant
difference between these parameters (p<0.1). The average volume of red blood
cells did not differ between control and test calves during the experiment (p<0.1).

Under the drugs influence the Ferum blood content in calves of experimental
group increased by 24.2 %. In the control calves group, this tendency was not
so noticeable (the increase of Ferum serum level at the end of experiment was
only +7.8 % (p<0.1), compared to the initial indices). The Zinc metabolism, on
the contrary, has not undergone significant changes. The Cuprum serum level in
experimental calves group remained always significantly higher than in control
animals group.

“Alphabet for Animals” has a positive effect on hemocytopoiesis in calves
due to its complex composition (fat-soluble and water-soluble vitamins, amino-
acids) and improves the metabolism of microelements, including Ferum and
Cuprum. The influence on these processes the vitamins of B group, which are a
part of this drug, we consider especially valuable in the conditions of the unformed
rumen digestion in young cattle.

Key words: vitamin-amino acid complex, erythrocytopoiesis, hypochromia,
microcytosis, hemoglobin, color index, hematocrit.

Problem statement and analysis of recent
research. In veterinary medicine of Ukraine
and abroad it is often used complex preparations
of fat-soluble vitamins by different names and
with different ratio of separate biologically
active substances [1, 5, 8, 14, 16]. Some drugs
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contain of the complex of fat and water-soluble
vitamins (Oligovit, Introvit, Megavit, Gep-A-
Stress, etc.), trace elements and differently affect
hemocytopoiesis and metabolism, in particular
trace elements, in animals of different species [2—
4, 6,7, 9—13, 15-18]. Therefore, further study of



nvvm.btsau.edu.ua

HayxoBwuii BicHuk BeteprHapHOi Meauimay, 2019, Ne 2

the efficacy of new complex drugs in veterinary
medicine remains relevant [19-24].

The purpose of our work is to study the
effect of the vitamin-mineral complex "Alphabet
for Animals" on the state of hemocytopoiesis and
the metabolism of microelements in calves of
1.5-2.5 months of age.

Material and methods of research. 1 ml of
the vitamin-amino acid complex "Alphabet for
Animals" contains such active substances: Vitamin A
(retinol acetate) - 5000 TU; D, (cholecalciferol) -
1000 IU; E (tocopherol acetate) - 10 mg; B, (thiamine
hydrochloride) - 2 mg; B, (calcium pantothenate) -
10 mg; B, (pantothenic acid) - 5 mg; B, (pyridoxine
hydrochloride) - 3 mg; B, (cyanocobalamin) - 30
mcg; Vitamin K, - 1.0; DL-methionine - 10 mg;
L-lysine - 2.5 mg; Arginine - 3 mg. The drug is used
in horses, cattle, pigs and poultry for normalize
hemocytopoiesis and metabolism, for increase total
resistance, for prevent and treat the vitamins and
microelements metabolism disorders.

At the beginning of the research, two
calves groups of 10 animals each were formed
under the analogues principle. Before the drug
administration, the blood samples from both
groups (hereinafter the control and experimental
ones) were selected for laboratory testing.

Research results. Analysis of the results of
the study at the first blood sampling showed that
the content of red blood cells in calves had no
significant difference (p<0,1) and calves in the
control group was 6.3+0,19 T/l (Lim—5,2-7,1 T/1)
and 6,3+0,22 T/l — in animals of the experimental
group (Lim — 5,1-7,2 T/1).

The drug "Alphabet for Animals" was drunk
with water at a dose of 2 ml per 1 liter of water daily
during 7 days to the calves of the experimental
group. After a week-long break, the drug giving

was continued with taking blood for the second
time, according to the same scheme and for a
week break blood was collected from calves for
the third time.

Analysis of the results of the blood test showed
that changes of the erythrocytes number in calves
of'the control group during the experiment were not
significantly (p<0.1). The number of erythrocytes
in calves of the experimental group changed
significantly more interestingly. Thus, in the first
week of drinking, the number of erythrocytes
in animals in this group increased significantly
(p<0.05) from 6.3£0.22 to 7.1+0.22 T/
The second drug’s feeding caused more positive
effect on erythrocytopoiesis. In particular, the
number of erythrocytes in these calves was
significantly (p<<0.001) increased to 7.4+0.13 T/,
which was also significantly (p<0.01) greater than
in the calves in control group after the end of the
experiment (6.5+0.24 T/1 fig. 1).

In our opinion, the positive effect of the drug
"Alphabet for Animals" on erythrocytopoiesis in
the calves of the experimental group throughout the
experiment was mainly caused by the influence of
vitamin B, which is the part of the drug (30.0 ug/ml).

This is confirmed by the dynamics of the
hemoglobin blood concentration in calves of the
experimental group. In particular, after the drug’s
administration the hemoglobin blood level in
calves of both groups did not differ (p<0.1), and
weekly drinking of the drug caused a pronounced
tendency (p<0.05) to increase the concentration
of hemoglobin from 99.4+4.15 to 111,0+£3.08 g/1.
The second feeding of the drug allowed the calves
of the experimental group to keep this index at
111,1£3,26 g/1, which was significantly better
compared to the animals of the control group
(96,3£2,46 g/I; p<0,01 fig. 2).

8
7,4
73 7.1 S
7 BRERE
65 63 63
p . Jahi’i‘?

1 blood sampling

2 blood sampling

3 blood sampling

m Control group & Experimental group

Fig. 1. The number of red blood cells in the blood of calves, T/1.
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Fig. 2. Hemoglobin blood level in calves, g/1.

At the same time, throughout the experiment,
we observed a tendency to decrease the hemoglobin
concentration in the blood of the control group.
Such changes of this index can be explained by the
processes of replacement of fetal hemoglobin with
hemoglobin in adult animals, which is a common
physiological phenomenon. And the increase
of hemoglobin blood concentration in calves
of the experimental group indicates a positive
stimulating effect of the drug on hemoglobin
synthesis in this life period of animals. In our
opinion, Cyanocobalamin, which is the part of the
“Alphabet for Animals”, is the direct stimulator of
hemocytopoiesis.

It is quite difficult to give an objective
characterization of erythrocytopoiesis in general
without indicators of hematocrit, which allows
us to make conclusions not only about the state
of erythrocytopoiesis, but also is objective for
assessing the degree of animal dehydration and
the relative changes of blood parameters against
this background.

Analysis of the results of animal blood tests
we obtained showed that there were no changes
in hematocrit level which is a characteristic of a
dehydrated organism. This is confirmed by the
fact that the calves of the control group showed
only a tendency to decrease the hematocrit from
34.3+0.84% to 31.1£0.5% throughout the study
(p<0.1). Dehydration was not observed in the
animals of the experimental group, but the ratio of
liquid blood to its shaped elements in these animals
was more stable. During the whole experiment,
this index in calves of the experimental group
did not change and did not differ from the index
in the animals of the control group (33.3%£1.17 at
the beginning and 33.6+0.81% — at the end of the
experiment (Table 1).

It is known that the hematocrit level is depend
on the number of red blood cells, the degree of
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body dehydration, the average volume of red blood
cells and other factors. In this case, it is worth
noting that we have not established a significant
difference in the average erythrocyte volume in
calves of the control and experimental groups
(54.5+1.57 and 52.9+£2.23 um?® in the first blood
sampling (p<0,1), 49.3+1.06 and 46.7+1.19 — the
second (p<0.1) and 48.0+1.45 and 45.2+0.58 pm’ —
the third blood sampling (p<0,1).

In our opinion, it was interesting the change of
this index in animals of both groups in the age aspect.
Analysis of the results of the studies indicates a
decrease in the average erythrocyte volume (MCV)
in calves of both groups. Thus, MCV at the first,
second and third blood samples from the calves
of the control group decreased significantly from
54.541.57 pm’ in the first to 49.3+1.06 in the second
(p<0.05) and 47.8+1.45 um’ — the third (p<0.01)
blood sampling, in calves of the experimental group
— from 52.942.23 pum® to 46.7+1.19 (p<0.01) and
45.2+0.58 um?® (p<0.05), respectively.

It is known that excessive stimulation
of erythrocytopoiesis to be accompanied by
polycythemia and microcytosis. Therefore, it can
be argued that the drug "Alphabet for Animals"
has erythrocytopoiesis stimulatory properties for
calves without adverse development of microcytic
phenomena, because the changes in MCV are
similar in animals of both groups and are age and
physiological.

In support of our opinion, color blood index
— Color Index and MCH was testified. At the
beginning of the experiment, CI — 1.0+0.03 in
control versus 1.0+0.05 in the experiment (p<0.1)
and erythrocyte saturation with hemoglobin
(16.0£0.5 pg — in control and 15,8+0.74 pg
— in experiment (p<0,1) the total number of
erythrocytes in calves of both groups did not differ.

At the same time, it should be noted that
the color index and erythrocyte saturation with



nvvm.btsau.edu.ua

HayxoBwuii BicHuk BeteprHapHOi Meauimay, 2019, Ne 2

Table 1 — Indices of hemocytopoiesis in calves

. Blood sampling
Indicator 1 2 3
control 34,30+0,84 32,90+1,03 31,30+0,50
p< - °0,1 °° 0,01
Ht, % experiment 33,30£1,17 32,90+0,62 33,60+0,81
. " 0’1
p< *0,1 0,1 0.1
control 54,5+1,57 49,3+1,06 47,8+1,45
p< - ° 0,05 °° 0,01
MCYV, pm? experiment 52,9+£2,23 46,7+1,19 45,2+0,58'
, "0,01
p< *0,1 0,05 0.1
control 1,0+£0,03 0,9+0,02 0,9+0,03
o< B 20,05 > 0,1
Color index (CI) experiment 1,0+0,05 1,0+0,04 1,0+0,03
. " 0’1
p< *0,1 0,1 0.1
control 15,94+0,50 14,3+0,36 14,9+0,50
o< B 20,05 > 0,1
MCH, pg experiment 15,8+0,74 15,8+0,62 14,9+0,22
. " 0’1
p< *0,1 0,1 0.1

Notes: p< — the criterion of probability;

o

— compared to indices of control group 1 and 2 sampling;

°° — compared to indices of control group 1 and 3 sampling;

[

— compared to the indices of experimental group 1 and 2 sampling;

" — compared to the indices of the experimental group 1 and 3 sampling;
* — compared to indices of control and experimental groups 1 sampling;
** — compared to indices of control and experimental groups 3 sampling.

hemoglobin (MCH) in calves of the control group
for the first and second blood sampling were
significantly decreased (p<0.05) from 1.0+0.03
(CI) and from 15.8+0.74 pg (MCH) to 0.9+0.02
and 14.34£0.36 pg (p<0.05), respectively, whereas
in the animals of the experimental group there
was no significant difference in these indices: CI
practically did not change from 1.0+0.05 at the
beginning to 1.0+0.04, and MCH — from 15.8+0.84
to 15.8+0.62 pg — after the second blood collection
(p <0.1).

According to the description it is known that
the vitamin-amino acid complex "Alphabet for
animals" in its composition does not contain trace
elements. However, our research has identified
some positive changes in the metabolism of
certain trace elements, including Ferum, Zinc and
Cuprum.

Analysis of the laboratory study results of
Ferum serum level in calves has showed that
in the body of young cattle under the influence
of the drug improves the metabolism of this
microelement. In particular, after the first feeding
of the drug "Alphabet for Animals" the Ferum
serum level in calves of the experimental group
increased from 102.4+5.05 pg/100 ml at the
beginning to 127.2+4.72 pg/100 ml at the end
of the experiment (+ 24,25%), which indicates a

tendency to increase its content, then at the same
time in the calves of the control group the trend
was not so noticeable (increase the Ferum level at
the end of the experiment was only + 7,8% (p<0,1)
compared to the beginning indices.

The metabolism of another microelements
— Zinc, under the influence of the "Alphabet for
Animals", on the contrary, did not have significant
changes. This is evidenced by the results of a
laboratory blood test, according to which the
indices of Zinc serum level in calves of both
groups did not differ at the beginning and after
the end of the experiment (p<0,1). Therefore, the
testing drug does not have a positive effect on the
Zinc metabolism in young cattle.

The most noticeable changes during the
period of the experiment occurred in the exchange
of Cuprum, which occupies a noticeable position
in the processes of hematopoiesis in animals,
they were similar, but not unambiguous. It should
be noted that before testing, the level of this
microelement in the calves of the control and
experimental groups was quite high and was equal
103.543.74 ng/100 ml and 100.9£3.18 pg/100 ml,
respectively, and the difference between them was
not significant (p<0.1). According to the second
and third blood sampling of calves of the control
group, the level of Cuprum decreased significantly,

91



HayxoBwuii BicHuK BeTepuHapHOi Meaunuay, 2019, Ne 2

nvvm.btsau.edu.ua

compared to the initial data, the difference was
almost — 33% (p<0,001). The Cuprum blood
level in calves of the experimental group has also
decreased, but the difference from the beginning
of the experiment was not so significant (—16.6%,
p<0.01). Despite the fact that these changes were
parallel in the animals of both groups, at the
end of the experiment a significant difference
remained between the indices in the animals of the
experimental and control groups. In addition, the
Cuprum serum level in calves of the experimental
group always remained significantly higher than
in the animals of the control group (Table 2).

the experience was mainly due to the influence
of Vitamin B , which is the part of the drug.
And the confirmation of this phenomenon is
the dynamics of increase the hemoglobin blood
level in calves of the experimental group. In our
opinion, Cyanocobalamin, which is the part of the
“Alphabet for Animals”, is a direct stimulator of
hemocytopoiesis.

At the same time, the hematocrit level and the
average erythrocyte volume during the experiment
did not undergo significant change in calves of
both groups, although it is known that excessive
stimulation of erythrocytopoiesis is accompanied

Table 2 — The microelements serum levels in calves, ng/100 ml

Indices Fe Zn Cu
| sampling C 100,843 ,31 102,6+3,62 103,5+3,74
E 102,4+5,05 108,9+4,42 100,0+3,18
2 sampling C 97,6+4,62 104,7+5,06 69,2+1,96
E 12,1445 105,8+4,77 82,4+4,31
3 sampling C 108,7+5,01 103,6+4,02 69,7+2,54
E 127,2+4,72 109,7+4,07 84,2+3,71
p°< 0,1 0,1 0,001
p°°< 0,1 0,1 0,001
p'< 0,1 0,1 0,01
p'< 0,01 0,1 0,01
p*< 0,1 0,1 0,1
p**< 0,1 0,1 0,01
Notes: p<-— the criterion of probability;

o

— compared to indices of control group 1 and 2 sampling;

°° — compared to indices of control group 1 and 3 sampling;

— compared to the indices of experimental group 1 and 2 sampling;

" — compared to the indices of the experimental group 1 and 3 sampling;
* — compared to indices of control and experimental groups 1 sampling;
** — compared to indices of control and experimental groups 3 sampling.

Thus, the drug "Alphabet for Animals" has a
positive effect on the Ferum metabolism in calves,
practically does not change the Zinc level and has
some effect on the Cuprum metabolism.

Discussion. There are many vitamin
preparations and vitamin-mineral complexes on
the market, the use of which primarily involves
not only ensuring the health of animals, but also
maintaining their high productivity. Therefore,
it is important for veterinary medicine doctors
to ensure that the animal body is provided with
nutrients and biologically active substances that
are poorly absorbed or poorly absorbed in the diet.

For more effective use of a drug it is important
to study its effects on animals in general and
metabolism in particular.

We found that “Alphabet for Animals” had
a positive effect on erythrocytopoiesis in calves,
as the number of erythrocytes in animals in the
experimental group was significantly increased
(p<0.001). The likely positive effect of this drug
on the state of erythrocytopoiesis throughout
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by polycythemia and microcytosis, and thus
changes of these indices (Ht, MCV). Therefore,
it can be argued that the test drug stimulates
erythrocytopoiesis in calves without adverse
development of microcytic phenomena in them.
The microelements (Fe, Cu, Zn) metabolism
in calves under the influence of the "Alphabet for
Animals" had the largest positive changes in the
side of Cuprum, slightly smaller — Ferum and no
changes according the Zinc level, although it is
known that these microelements was not included
in the drug. It is obvious that other biologically
active substances that are the part of the vitamin-
mineral complex, in particular B vitamins, namely
Cyanocobalamin (B,,), have a positive effect on
the Cuprum and Ferum metabolism.
Conclusions. 1. Vitamin and amino
acid complex "Alphabet for Animals" has
hematopoietic properties, as evidenced by the
increase in the total number of erythrocytes (from
6,3+0,22 (p<0,05) to 7,4+0,13 T/1 (p<0,001) and
the hemoglobin level (p<0,05), without causing
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development microcytosis, hypochromia and
hypochromemia.

2. The "Alphabet for Animals" complex has a
positive effect on hemocytopoiesis in calves due
to its complex composition (fat-soluble and water-
soluble vitamins, amino acids). Therefore, we
consider the influence on this process of vitamins B,
which are a part of the complex, especially
valuable in the conditions of the unformed rumen
digestion in young cattle.

3. The "Alphabet for Animals" improves
microelements’ metabolism, as evidenced by the
increase the Ferum blood level, the stability of
Zinc level and probably greater Cuprum serum
level in calves of the experimental group.
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IMoxazHuku remouuTonoesy Ta 00MiH MikpoenaemeH-
TiB y TeJIAT 32 BIUVIUBY BiTYU3HSIHOIO BiTaMiHHO-aMiHO-
KHCJIOTHOTO KOMILIEKCY

Meabnuk A.1O., Besyx B.M., [Iy6in O.M., Mocka-
genko B.II., Boskorpyd H.B., borarko JI.M., Tumkis-
cbkuii ML.A.

V BerepuHapHiii MeauuuHi YKpaiHH BHBYCHHS e(ek-
TUBHOCTI HOBHX KOMIUICKCHHX JIIKAPCBKUX [perapariB
3aJIMLIAETHCS  aKTyaJbHUM. BHBYaNM BIUIMB BiTaMiHHO-
aMiHOKHCIJIOTHOTO KOMIUIEKCY «AOeTka Juisi TBapHH» Ha
CTaH TEMOLUTONOE3y Ta OOMIH MIKPOEIEMEHTIB y TeNsAT
1,5-2,5-micsianoro Biky. J[o cxilaxy mpemapary BXOISTBH Oi-
OJIONiYHO aKTMBHI peuoBuHu: Bitaminu A, D, E, B, B,, B,
B,, B,,, K, Ta nesaminni aminokucnoru: DL-metioHiH, L-mi-
3uH, apridii. Moro 3acTocoByIOTh CiIBCHKOrOCIOAAPCHKUM
TBapHHAM 1 NITHI JUT HOpMaJIi3alil reMOIUTOonoe3y, Ipodi-
JIAKTHKH 1 JIIKyBaHHS MTOPYIIEHs 0OMiHY BiTaMiHIB Ta MIKpo-
€JIEMEHTIB.

3a mepIuuii TIKICHb 3aCTOCYBaHH Npenapary KilbKicTh
EPUTPOLIUTIB y TBApUH JOCTiAHOI rpymu Biporiguo (p<0,05)
3pocia, a 3a IPYruM HOro BUIIOIOBAHHAM IO3UTUBHUH e(deKT
Ha epUTPOLUTOI0E3 Y TeNAT cTaB me OinpmuM (p<0,001), mo-
PIBHSIHO 3 IOKa3HUKAMH Y TEJIAT KOHTPOJIBHOT IPYIIH.

KoHnnenrpariist reMorio0iHy y TelsT ZOCHiIHOI IpylH
TaKoXK BIpOTiJJHO 3pocTaia BiJf MOYaTKy 3aCTOCYBaHHSI IIpera-
party i 70 3aBepILCHHs TOCTi/Y, TO1 SIK y TENSAT KOHTPOJIbHOT
IPYIH YIPOAOBXK BChOTO JOCIIAY CIOCTEpIranacs TeHACHIIs
10 3MEHILICHHS HOro BMICTY.

KomipHuii MOKa3HUK Ta HAaCHYCHICTH EPUTPOLUTIB Te-
Monto6inoM (MCH) y TensiT KOHTPOIBHOI TPYIIH 33 TEePIINM
Ta ApyruM BigOopamu kposi BiporiaHo (p<0,05) 3meHInyBa-
JIHCSI, TOAI SIK y TBAPHMH JOCIIJHOT IPyIH BipoOTiAHOI Pi3HHULI
MDK [IMMH [TOKa3HUKaMu He BcraHoBieHo (p<0,1). Cepenniit
00’€M EpUTPOLIUTIB MPOTIAIOM JOCIILY Y TENST KOHTPOIBHOT
1 mocmigHoi Tpym He BiapizHascs ( p<0,1).

ITix BruMBoM mpemapary yMmicT ¢epymMy B cupoBaTii
KPOBI TEJAT AOCIiAHOI rpynH 3pic Ha 24,2 %. YV Tenar koH-
TPOJILHOI TPYNH I TCHACHIS Oyaa He Tak MoMiTHA (3011b-
IICHHST BMICTy ()epyMy y KiHI[ JOCHiZy CTaHOBHWIIO JIMILE
+7,8 % (p<0,1), MOPIBHSHO 3 MOYATKOBUMH MOKa3HUKAMH).
Merabomi3aM IMHKY, HaBIAaKd, HE 3a3HAB ICTOTHHX 3MiH.
VYMiCT KynpyMy Y TEJIST JOCIITHOT IPYIIH 3aBXK /1 3aJIHIIABCS
BipOTiHO OUTBIINM, HDXK Y TBApHUH KOHTPOJIBGHOI IPYIIH.

Tpenapar «AGeTKa 11 TBApUH MO3UTHBHO BIUIMBAE HA
TEMOLIUTOIIOE3 Y TEJIAT 3aBJSKH CBOEMY KOMILIEKCHOMY CKJIa-
Iy (OKHPOpPO3YMHHI Ta BOJOPO3UYMHHI BiTaMiHH, aMiHOKHCIIO-
TH) Ta HOKpalye oOMiH MiKpOeleMeHTIB, 30kpeMa (epymy
Ta KynpyMmy. BB Ha mi nporecu BitaminiB rpynu B, mo
BXOJAITh JIO CKJIajly Mpernapary, BBXXaeMO 0COOIMBO LiHHUM
3a yMOB IIl¢ HEC()OPMOBAHOTO PyOIIEBOTO TPABICHHS y MO-
JIOAHSAKY BEJIMKOI pOraToi XyIo0H.

KirouoBi ci10Ba: BiTaMiHHO-aMiHOKUCIIOTHUH KOMII-
JIEKC, ePUTPOLMTONOE3, TillOXPOMisl, MIKPOLHMTO3, TeMO-
1001H, KOJipHUIT OKa3HUK, TeMATOKPHT.

Iloxa3arenun reMonuTONnO033a U 00MEHa MHKPpOdJIe-
MEHTOB y TeJISIT MOJ BJIHMSIHHEM OTe4eCTBEHHOI0 BHMTa-
MHHHO-AMMHOKHCJIOTHOTO KOMILJIEKCA

Meabauk A.1O., Besyx B.M., lyoun A.M., Mocka-
aenko B.IIL., Boskorpy6 H.B., Borarko JI.M., TeimikuBsc-
kuii MLSL.

B BerepunapHoii MenunuHe YkpauHs! n3ydeHne 3 hex-
THUBHOCTH HOBBIX KOMIUIEKCHBIX JIEKAPCTBEHHBIX MPENapaToB
OCTaeTcsl aKTyanbHbIM. M3yyanu BIUsIHUE BUTAMHHHO-aMH-
HOKHCJIOTHOTO KOMILIEKca «A30yKa A7 KHUBOTHBIX» Ha CO-
CTOSTHHE TeMOIUTOII033a U OOMEH MHUKPOIICMEHTOB y TEJST
1,5-2,5-mecsiuHoro Bo3pacra. B cocraB mpemapara BXOAAT
OHMOJIOTMYECKH aKTHBHBIC BEIICCTBA: BUTAMUHBI A, D,,E,B,
B,, B, B, B,,, K3 M HE3aMCHHMMBIC aMUHOKHUCIOTHI: DL-Mme-
TUOHMH, L-mu3uH, apruHuH. Ero NpuMeHsIoT CelbCKoX03si-
CTBEHHBIM >KMBOTHBIM U NTHUIIE JISI HOPMAJIW3aLUH I'eMO-
LUTOI093a, MPOMUIAKTUKY U JICUCHUS] HapylIeHHH oOMeHa
BHTaMHHOB U MHKPOSJIEMEHTOB.

3a mepByl0 HENEN0 IPHMCHEHHS Iperapara KoJHde-
CTBO 3PUTPOLUTOB Y HKUBOTHBIX OMBITHOI IPYMIIBI JOCTOBEP-
HO (p<0,05) BBIpOCIO, @ TIOC/IE BTOPOH €ro BBIMOHKHU IOJIO-
JKUTENBHBIN 3()(eKT Ha 3PUTPOLMTOINO33 y TEJAT CTal eIle
6oupre (p<0,001), Mo cpaBHEHHUIO C TIOKA3ATEISIMU Y TEISAT
KOHTPOJILHOM TPYTIIEL.

KoHmenrparmst reMorioOnHa y TENST OMBITHOH TIpyI-
MBI TaKXKe JOCTOBEPHO BO3pacTana OT Hauajla MPUMEHEHUs
npenapara 1 [0 3aBEepILICHHs OMBITA, TOTa KaK Y TEIAT KOH-
TPOJILHOM IPYTIITBI B TEYEHHUE BCETO OMNbITA HAOIIONANaCh TEH-
JICHIMS K YMEHBIIECHUIO €r0 COCPKaHusL.

IIBeToBOI MOKa3aTedb M HACHIIEHHOCTh SPUTPOLUTOB
remontoonHoM (MCH) y TensT KOHTPOIBHOI TPYIIIE ocie
MepBOrO U BTOPOr0 OTOOPOB KpoBH AocTOBepHO (p<0,05)
YMEHBIIAIUCh, TOTAA KaK Y )KUBOTHBIX OMNBITHOH IPYMITBI 10-
CTOBEPHOH pa3HULIBI MEXy 3THMHU MOKa3aTeNIIMU HE yCTa-
HoBieHo (p<0,1). Cpennuii 00beM PUTPOLUTOB B TEUCHHE
OIIBITA y TEJSAT KOHTPOJIBHOH M OIIBITHOM I'PYIIT HE OTIINYAIICS
(p<0,1).

ITon BIustHMEM NIpenapaTa COAEPKUMOE HKele3a B ChIBO-
POTKE KPOBHU TENAT OMBITHOH Ipymmel BeIpocio Ha 24,2 %.
V TensaT KOHTPOIBHOU IPYMIBI 3T TEHACHIMS HE TaK 3aMeT-
Ha (yBeIHYeHHE COflepKaHMs JKele3a B KOHIIE OIbITa COCTaB-
o s +7,8 % (p<0,1), Mo cpaBHEHHIO C MCXOXHBIMU
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nokasateasiMu). MeTabonu3M 1uHKa, HA00OPOT, HE TpeTep-
T CYIIECTBEHHBIX N3MeHeHUH. ConepxkaHue MeIu y TeJIsT
OIBITHOM IPyMNIbl BCErJa OCTAaBAIOCh JOCTOBEPHO OOJIbILE,
YeM Y KUBOTHBIX KOHTPOJILHOM TPYIIIIEL.

Ipemapar «A30yka Uil >KUBOTHBIX)» IOJOXHUTEIHHO
BIIMSIET Ha TEMOLUTOII0A3 Y TEJIST Olaromapsi CBOeMy KOMII-
JIEKCHOMY COCTaBy (3KMPOPAaCTBOPHMBIE U BOZOPACTBOPHMBIE
BUTaMHUHBI, aMUHOKHCIIOTBI) U YJIy4lIaeT 0OMEH MHKpO3JIe-

(o) @®

Melnyk A.
Bezukh V.
Vovkotrub N.
Bogatko L.
Tyshkivsky M.
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IIpencraBieHo pe3ynbraTd MOHITOPHHIOBHX JOCTI/DKCHb IIOAO MOIIH-
PEHHSI OHKOJIOTIYHUX XBOPOO y co0ak, MPOBEAEHO aHai3 YacTOTH 3aXBOPIOBa-
HOCTI TBapHH 3aJ€XKHO BiJ IIOPOAH, CTaTi Ta BIKy. JlOCHiIKEHHS BHKOHYBalIn
Brpomosx 2016-2019 pp. Ha 2015 cobakax, sIKi HaIXOMMIM y HaB4albHI Hay-
KOBO-ZIOCIIJIHI KIIIHIKK Kadeapu Xipyprii i xBopod npiorux tBapun JIHYBMbB
imeni C.3. [xuupkoro. O6’€KTOM IOCIIIKERD Oyl OHKOJIOTIYHO XBOPi cOGaKku
(n=259) pi3Hux mopix i crari, BikoM Bix 4 MicsmiB 10 16 pokis.

BcranosneHo, mo y cTpyKTypi XipypridHuX XBopoO co0ak JacTka HeoIula-
31l cTaHOBUTH y cepenabomy 12,85 % (10,2-14,9 % y po3pisi pokiB croctepe-
xeHb). Cepel] OHKOJIOTIYHHX 3aXBOPIOBAHb HAaHUACTIIIE peecTpyBaIn Heorasii
MosogHoi 3ano3u (35,1 %) ta myxmuan mkipu (29,8 %), pinme — myXnuHHI
YpakeHHsI OpraHiB penpoxykTuBHOI cucremH (13,9 %), Heormasii BHyTpilIHIX
oprauiB (10,5 %), HOBOyTBOpeHHS y ALIAHII roioBu Ta mui (6,6 %). lns He-
OIUTACTUYHHX YPakeHb KPOBOTBOPHOI 1 miMdoinHoT TkaHuH (2,3 %) Ta myXiamH
KicToK 1 cyro6iB (1,9 %) xapakrepHUME OyiIM CIIOPagWYHI BUNAAKU 3aXBOPIO-
BaHHA. Y 20 % cobak BCTaHOBIIEHO CHMYJIBTAaHTHE YpPa)KEHHS ITyXJIMHAMU Pi3-
HHUX HO30JIOTIYHHX (OpM; HaHuacTille TPaIUIsUINCS HOBOYTBOPEHHS IIKIpH Ta
MOJIOYHO] 3aJI03H, Pifllie — IIKIPU 1 MyXJIMHYU y TUISHIN TOJOBH Ta IIHi.

BceranosieHo, mo cepen 259 oHKONOTIYHO XBOpHX cobak 23,2 % TBapuH Oy-
1 Ge3nopoxHuMHE 1 76,8 % — nmopoguctumu (oHax 40 mopix); camIili CTAaHOBIIIH
48,2 %, camxu — 51,8 %. HaiiBumi moka3sHHKH 3aXBOPIOBAHOCTI Ha Heoruiasil
BCTAHOBJICHO IIOMDXX TBapHH BiKOM Bix 7 10 12 poOKiB; IpH IIbOMY MeJliaHa 3aXBO-
PIOBAaHOCTI CTaHOBHMIIA 8,5 pOKH, a Moza (HalHO1IbIIA KUTBKICTE XBOPUX TBAPHH)
IpuUIajana Ha Bik 9,5 pokis.

3’sicoBaHO, IO JUHAMIYHE 3POCTaHHS OHKOJOTIYHHX 3aXBOPIOBAaHb BIIPO-
noex 20162019 pp. BinOymocsi, 31e0LIBIIOT0, 32 PaXyHOK 30UIBIICHHS KUTBKO-
CTi TBapHH i3 HOBOYTBOPEHHSIMH MIKiPH 1 MEHIIIOIO MipOIO — BHYTPIIIIHIX OpPraHiB.
[MyxauHE MKIpH XapaKTepH3yBAIHUCS 3HAYHUM Pi3HOMAHITTSM HO30JIOTI4HUX
¢dopm i Oynu niarHOCTOBaHI y cobak yciX BIKOBUX IPYII, a TAKOXK Pi3HUX MOPIiT
i cTati. 3rifHO 3 pe3ynasTaTaMu TicToioriyHoi Bepudikamii y 42 abo 54,7 %
TBapHH BCTAaHOBJICHO NOOPOSKICHI MyXJIMHH HKipu iy 35 abo 45,5 % Bunan-
Kax — 31osikicHi. JloOposKicHI MyXuHK OyIH IpeicTaBieHi, 31e0iIbIIoro, na-
ninomoro (26,0 %), pimme — ninomoro (13,0 %), nepmarodidpomoro (10,3 %)
Tpuxoeniteniomoro (5,2 %). 3104KiCHI HOBOYTBOPEHHSI PO3MOAUICHI TAKUM YH-
HoM: Mactoruroma (18,2 %), miockoxmiTuaHEMH pak (9,1 %), menanoma (3,9 %),
T-xmitnaHa niMdoma mkipu (3,9 %), 6asamioma (3,9 %), ameHokaprMHOMA
(2,6 %), BepeTeHoKTiTHHHA capkoMa (2,6 %), Gidpocapkoma (1,3 %).

Otxe, KOHCTAaTOBaHI TOKA3HUKH IIOIIHPEHOCTI CIOHTAaHHUX HEOIUIasii y co-
6ak JIEBIBCHKOTO PErioHy 3acBiguyIOTh, [0 Ha CHOTOMHI ITyXJIMHH IIKIPH € Haii-
OLIBII MPIOPUTETHAM Ta MEPCIICKTUBHUM HAIPSIMOM ITOJAJBIINX JOCIIKECHb.

Korouosi cioBa: cobaxy, HOBOYTBOPEHHS, ITONMIMPEHHs, KITiHIYHA KJIacu(i-
Kallis IyXJIMH, HeOoIUIa3ii MKipy, TiCTOIOTIYHUH THI ITyXJIMH.
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IocTranoBka nmpodaemu. Cepen pisHOMaHIT-
HHUX XBOpPOO, BIIOMHUX Ha CHOTOAHI JIIOACTBY, OH-
KOJIOTi1YHI 3aXBOPIOBaHHS 3alMalOTh OCOOIUBHIMA
craryc. [lo-nepie, myXIMHU MalOTh CYTTEBE I10-
HMIMpeHHS (PEECTPYIOTh B yCiX KpaiHax Ta Ha ycix
KOHTHHEHTax 3eMHoi Kyimi). [lo-gpyre, mi XBo-
pOOH CTaHOBIATH BEJIUKY HEOE3MEKY IS JKUTTS
TBapuH, BKIIOYAIOUH W JIIONUHY, alXe Heorasii
30aTHI ypaXyBaTd Oyab-siKi OpraHu i TKaHWHHU
JKHBOTO OpTaHi3My; MPH LbOMY KIiHIYHI TpOs-
BU 3aXBOPIOBaHHSA MOXYTh MaTH Pi3HOMaHITHI
Ho3onoriuHi popmu. [lo-Tpere, mis OLIBIIOCTI
HOBOYTBOPEHb HE 3aBKIN BIAETHCS 3’ SICYyBaTH
€TIOJIOTIYHUI YMHHUK Ta NepemdaduTH IaTrore-
He3 3axBopioBaHHA. [lo-ueTBepTe, Ui OHKONO-
TYHUX 3aXBOPIOBaHb XapaKTEPHOIO € BHCOKA Jie-
TaNbHICTh, OCKIJIBKH ,Z[iaFHOCTyIOTB MaroJjorilo,
30e0LIBIIOr0, Ha Mi3HIX eTanax PO3BHUTKY, a 32
JKyBaHHA BUHUKAIOTH 3HAUHI TPYAHOL i, HEpi-
KO, JIOITYCKa€ThCsl 0araTto MOMHJIOK. 3 ODIsIAY Ha
BUKJIaJICHE BHILE, MyXJMHHI 3aXBOPIOBaHHS 3a-
JMIIAIOTHCS. Ha CHOTOAHI HAMEHII BUBYCHHMH
y KJIIHIYHOMY, AaTOT€HETUYHOMY Ta JiarHOCTHY-
HO-JIIKyBaJIbHOMY acleKTax, a JOCTiKeHHs B ra-
Jy3i OHKOJIOT1i € aKTyalbHOIO MPOOIEeMOI0 TyMaH-
HOI Ta BETEPUHAPHOI MENUIUHHU.

AHaJIi3 OCTAHHIX JOCTIKeHb i MyOsTiKaIii.
Binomo, 10 OHKOJIOT1YHI XBOPOOH TPaTUISIOTECS Y
TBapuH yCiX BUIiB, IPOTE Haifyacrimie ix peectpy-
I0Th y c00aK Ta KOTiB, MOMYNALIi SKUX HAHOLIbII
YHCeNbHI cepel cBiChKUX TBapuH [1—4]. Bimomo
TaKOX, 10 cOOaKu Ta KOTU NepeOyBaloTh MOPsiA 3
JIIOIMHO0, B OAIOHUX yMOBaxX 1 MiIIal0ThCS HEC-
NPUSTINBOMY BIUIMBY OAHAKOBUX KaHLIEPOTCHHUX
YBHHHHKIB JOBKULIA. 3riHO 3 JaHUMH JIiTepaTy—
pu [5, 6], cnonTanHi TMyXJMHY TBAPUH BiJIIIOBi1a-
I0Th OaraTboM KpI/ITepmM HOBOYTBOPEHD JIIOANHH,
a TIONiOHICTh €TiONOTii, MaToreHe3y, CUMIITOMATH-
KU Ta MOPQOIIOTii MyXJIMH Y co0aK i JIIOIUHU 00Y-
MOBJIIO€ BUKOPUCTAHHS TBAPHH SIK MOZEJEH IS
BUBYCHHS 010JIOTii MyXJIMHHOTO TPOIIECY Ta Po-
3pOOKM Cy4acHMX NiarHOCTUYHHUX 1 TeparmeBTHY-
Hux 3axofiB [7—10]. 3a nmoBimomuenusM [11], 3a
OCTaHHI JecSITUpPivYs B raiys3i BeTepuHApHOI OH-
KoJIOTii y KkpaiHax €Bponu Ta [liBHiuHOT AMepuKH
JOCATHYTO 3HAYHUX YCMIiXiB, MPOTE BiJCYTHICTbH

CTaHJapTH3alii NPOTHOCTHYHHUX  JOCIHIIKEHb
YCKIIQJHIOE 1X OLIHKY 1 3aCTOCYBaHHS y KIiHIUHIN
MIPAKTHII.

3 1€l mpuuMHU, BKa3aHI BHINE JOCITIIHUKA
NPOMOHYIOTh KOHCEHCYCHI pPEeKOMEHJamii Moo
yHi()iKOBaHOTO TiIXOQy BETEPHHAPHUX MATOJIOTIB
Ta OHKOJIOTiB 3 YCBOTO CBiTy CTOCOBHO MOHITO-
PHUHTY TOMIMPEHHS OHKOJOTIYHMX 3aXBOPIOBAaHb,
NPOBEJCHHS MPOTHOCTUYHUX JOCHIKEHb, OL[IHKH
KJIIIHIYHOTO CTaHy XBOPHX TBapHH Ha YCiX eTamax
JiarHOCTUYHO-JTIKYBaJBbHOTO IPOLECY, a TaKoXK
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BUKOPHCTaHHA €IUHO1 Kiacudikauii i TepmiHoO-
JIoTi1 3a OLIHKM CTafiidl pO3BUTKY MyXJHH. Taki
peKoMeHAalii A03BOJATH JKapsM 1 HAayKOBLSM
yHi]iKyBaTu pe3yabTaTH BIACHUX IOCIiIKECHb Ta
BUKOPHCTAaTH iX SK 3a IUIAHYBaHHS JiarHOCTHY-
HO-JIKyBaJIbHUX 3aXO/iB 1 mepeadadyeHHs: IpOTHO-
3y 3aXBOPIOBAHHS, TaK 1 A1 0OMiHY iH(pOpMAaLi€ro
Ta B3a€EMOPO3YMIHHS i3 (axiBISIMH IHIIMX BETe-
PHUHAPHO-MEINYHUX 3aKJIaiB.

AHali3 cTaHy BETEpHHAPHOrO 3abe3reueHHs
30pOB’sl TBApUH B YKpaiHi MOKa3ye, 10 Ha ChO-
TOIHI y JIiKyBaHHI OHKOJIOTIYHHX XBOPOO BKpait
BOXJIMBHM € BCTAaHOBJICHHS pEalbHUX JaHHX
LIO0 YacTOTH TOIIMPEHHS 1 piBHS 3aXBOPIOBa-
HOCTI Ha HeoT1a3ii pi3sHUX BUIIIB TBApUH Ta 3aIpo-
Ba/DKCHHS y BITUYM3HSHY BETEPHHAPHY MPAKTHUKY
Cy4acHHX HayKOBO OOIPYHTOBaHHMX CTaHAApTiB
JIarHOCTHKH Ta JIIKYBaHHS, 3aJIS)KHO BiJl HO30J10-
rii Ta cragii po3BUTKY MyXJIUHHOI XBOPOOH.

3 omsiy Ha 3a3HA4YEHE BUIIE, METOIO A0CTi/I-
sKeHb OyJlO BCTaHOBJICHHS YacTOTH HOIIMPEHHS
CTIOHTaHHUX HOBOYTBOPEHb y cO0aK, a TAKOX 3’s-
CYBaHHs iX HO30JIOTii Ta CTPYKTYpH 3aJIeKHO Bix
MOPOAH, CTaTi Ta BIKY.

Marepiaa Ta meToau gocJimkenns. Jlocmia-
YKEHHA MpoBoAMUIH BIponoBx 2016-2019 pp. Ha
2015 cobaxkax, sKi HAIXOMIIN B HABYAIbHI HAYKO-
BO-ZIOCTIIHI KJIiHIKH Kadeapu Xipyprii i XBopoO
npi6ouux tBapun JJHYBMB imeni C.3. IkuupKkoro
Ul HaJaHHs XipypriuHoi gomomoru. OO0’ eKToM
JOCITi/PKEHb OyJaM  OHKOJIOTIYHO XBOpPi cCoOaku
(n=259) pi3Hux mopij i cTari, BikoM Bix 4 MicsLiB
10 16 pokiB. 3a MepBUHHOTO OOCTEIKEHHS TBAPUH
13 HOBOYTBOPEHHSIMH, 3TiTHO 3 PEKOMEHIALI€I0
BOQO3, HO3050TiIYHY CcTaHAapTH3AIliI0 HeollIas3ii
3OIMCHIOBANM 3a KITIHIYHOIO XapaKTEPHUCTHKOIO
Ta aHaTOMIYHOMO JIoKamizaiero. [Ipu 1npoMy BH-
JSIM Taki KITiHIYHI GOpMH MyXJIMH: HeoIasii
IIKipH, MOJIOYHOI 3aJI03M, 30BHIIIHIX CTaTeBUX
OpTaHiB, TOJIOBH 1 IIHWi, KICTOK 1 Cyro0iB, Kpo-
BOTBOPHOI 1 NiMQOiAHOT TKaHHH, BHYTPILIHIX
opraHiB (y TOMY 4YMCIIi HEPBOBOI CHCTEMH, 3aJ103
BHYTpPIIIHBOI CeKpewii, napaaHaJIbHUX 3aJI03).
Jn1s1 meTanbHOTO OLIHIOBaHHS HEOIUIa3iid BUKOPH-
CTalll MKHAPOAHY KIIHIYHY Kiacu(iKalio myx-
muH 3a cuctemoro TNM (Owen L.N.,1980) [12].
[Taronoro-mopdonoriuny Bepudikaliro ekcuu3ii-
HOTO MaTepiaily MPOBOAWIM 3TiAHO 3 TiCTONOTIY-
Hoto knacudikamiero myxiuH (Joshi S.K. et all.,
2012) [13] Ta ricToMOTiYHOI0 KIACU(IKAIIE s
nyxyuuH mkipu (Patnaik, A K. et all., 1984) [14].

PesyabTaTu nociaigxenns. Boponorx 2016—
2019 pp. B KmiHikM Kadenpu Xipyprii i XxBopoO
npi6ouux tBapun JJHYBMB imeni C.3. Ikuupkoro
Hazidnoo 2015 cobak i3 XipypridyHor marojo-
riero. Cepen HUX, 3TiHO 3 MOKAa3HUKaMHU TpeBa-
JIEHTHOCTI (KUIBKOCTI BUMAJKiB XBOpOOH 3a IEB-
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HUU TIepioa 9acy) OHKOJIOTIYHHUX 3aXBOPIOBAHbD,
HeoIutasii OyJIo JiarHocToBaHO y 259 TBapuH, 110
cxianae 12,85 % (tabm. 1).

BcTanoBiieHo, MO y CTPYKTypi OHKOJOTIY-
HUX 3aXBOPIOBaHb CO0AK HAWOIBIIY YacTKy —
91 (35,1 %) BunaAKiB CTAaHOBWJIM HEOIUIA3ii MO-
JIOYHOI 3aJ103H, Aemto MeHmry — 77 (29,8 %) myx-
JIMHY IIKIpY W TAMKIPHOT KITITKOBHHM. [IyXmmHHI
YpakeHHS 30BHIIIHIX CTAaTEBUX OPraHiB BCTAHOB-
neHo y 36 (13,9 %) cobak iy 27 (10,5 %) TBapun
— Heomuasii BHyTpimHIX opraHiB. ¥ 17 (6,6 %)
c00aK HOBOYTBOPCHHS JIOKATI3yBAIHCS Y IUISH-
Il TOJIOBM Ta mWi. BogHOYac BUMAAKH 3aXBOPIO-
BaHHS Ha TeMOOJIACTO3U Ta MyXJIMHU KiCTOK Malli
CTIOPATUIHUA TIPOSB 1 3a MEpiox TOCHTiIKEHb
Oynu miarHocToBaHi BiamoBigHO y 6 (2,3 %) 1
5(1,9%)cobak. Hamicrasiananizy CTpyKTypH OH-
KOJIOT1YHHX 3aXBOPIOBaHb y po3pizi 2016—2019 po-
KiB BiMiu€Ha TEHIEHIiS OO0 301JIbIIEHHS KiJlb-
KOCTI BHUIAJKIB 3aXBOPIOBaHHA CO00aKk Ha HEO-
1a3ii BHYTPIITHIX OpraHiB Ta MIKIpH i, BOAHOYAC,
3MEHIIICHHS BUTIAAKIB YpaKEHHS MyXJINHAMH 30B-
HIITHIX CTaTeBUX OpTaHiB.

TEHJICHITiST 10 3HIKEHHS 3aXBOPIOBAHOCTI Ha MyX-
JIUHY, 110, OYEBUIHO, TIOB’SI3aHO 3 TepiaTPUIHUM
YMHHUKOM, a CaMe HEBEJMKOIO KIJILKICTIO COOaK,
SKI JTOKUBAIOTh JO ITHOTO BiKy. Y TBapwH i€l
BIKOBOI Kareropii Heorniasii Oynau IpeacTaBieHi
HOBOYTBOPEHHSIMH IIKIPH, MOJIOYHOI 3aJ03U Ta
BHYTPIIIHIX OpraHiB. AHaNi3 CTPYKTypH HO30JI0-
riYANX (OpM MyXJIMH, AIarHOCTOBAaHUX y COOaK
PI3HHX BIKOBHX KaTETOPii, 3aCBITIMB, IO ITyXJIH-
HU IIKIpH HA BiAMIHY BiJ IHITUX HEOIUTa3id Tpa-
IUISIOTHCS Y TBAPUH yCiX BIKOBHUX TPYII.

Cepen OHKOJIOTIYHO XBOpPHX TBAapWH, IO
HAJIIWIIIA B KITIHIKKA, caMii ctaHoBuiu 48,2 %,
camku — 51,8 % (125 niciB 1 134 cykn). [emo Bu-
U PiBEHB 3aXBOPIOBAHOCTI ¥ CYK 3YMOBIICHHM
OUTHIII YACTUMHU BHUIIAIKAMHU HOBOYTBOPEHL MO-
Jo4HOi 3ayo3u. [Ipu 1boMy yacToTra ypaxeHHs
MyXJIMHAMH 1HITOT JIOKaTi3allii B 000X crarei Oyina
MaliKe OJHAKOBOIO.

AHai3 3aXBOPIOBAHOCTI COOAK 3aJIe)KHO Bij
MOPOAM TIOKa3aB, MO0 MOMDK 259 OHKOJOTIYHO
xBopux cobak 60 (23,2 %) TBapuH Oynu Ge3mo-
pomanMu i 199 (76,8 %) — mopoauctrmu (i3 oXor-

Tabmums 1 — [IpeBasieHTHICTH OHKOJIOTIYHHX 32aXBOPIOBAaHb codak y po3pisi 2016-2019 pokis

. . . BUSIBIICHO OHKOJIOTIYHO XBOPUX
Poxu Ob6cTexeHo cobak 3 Xipypri4HOO MaTONOTIE0 P - o
KIJIBKICTB TOJIB %
2016 492 52 10,56
2017 529 79 14,93
2018 581 86 14,8
2019 413 42 10,16
(1o numHs)
Bceroro 2015 259 12,85

CrioHTaHHI ITyXJIWHU JiarHOCTOBAHO y cO0aK
BiKOM Bif 4 micsiiiB 10 16 pokis. [Ipu isomy Haii-
BHIII MMOKa3HWUKH 3aXBOPIOBAHOCTI BCTAaHOBJIEHO
TTOMDX TBapuH BikoM Bin 7 10 12 pokiB. BogHowac
MeliaHa 3aXBOPIOBAHOCTI CTaHOBWIA 8,5 POKH, a
Mona (HarOuIbINa KiTBKICTh XBOPUX TBAPHH) TIPH-
magana Ha BiK 9,5 pokiB. BCTaHOBIEHO TakoOX,
0 Cepel TBApHWH Pi3HUX BIKOBHUX T'PYI YacTOTa
3aXBOPIOBAHOCTI HA Pi3HI HO30JIOTIUHI (hopMH
HeOIUTa3iil XapakTepusyBajacs IEBHUMH OCO0-
JTUBOCTAMHU. 30KpeMa, y MOJOANX COOaK BIKOM
JI0 2 POKIB peecTpyBasIH, 3a3BUYal, MMaImijoMaro-
3HI ypaXeHHS POTOBOI MOPOKHUHU Ta MIKipH. Y
TBapWH BiKOM 3—6 pOKiB HalJacTimIe MiarHOCTY-
BaJld ITyXJIMHU TIKIpH, CTAaTEBUX OPTaHiB, 30Kpe-
Ma TPAHCMICHBHY BCHEPHUYHY CAPKOMY, ITyXJIMHH
KICTOK, JICTIO piiie — HOBOYTBOPSHHS MOJIOYHOT
3aJI037 Ta IHITUX OpraHiB. 3pOCTAaHHS ITOKA3HUKIB
3axBoproBaHOCTI Ha 7—10 pori XUTTI TBapHUH
OyJI0 3yMOBJICHE YaCTUMU BHITaIKAMH HEOTUIa3ii
MOJIOYHOI 3aJI03U Ta WIKIPH, a TAKOXX HOBOYTBO-
PEHHSIMH y JUISHIT TOJOBH Ta YPaKCHHIMH KpO-
BOTBOpHOI 1 miMpoinHoi Tkanuau. Cepes TRapuH
BikoM 11 pokiB i crapmux, B IJIOMY, BiaMideHa

nerHsM noHax 40 mopix). MojkHa 3ayBakKUTH, IO
BCTAHOBHUTH CEpell HMX BIPOTiAHY iH(pOpMAIIi0
HIOJI0 CXWJIBHOCTI JI0 KOHKPETHOTO HEOIUIACTHY-
HOTO 3aXBOPIOBaHHS, HE 3aBKIH MOXIIUBO. AJKe
KUIBKICTh COOAK TOT YHM IHIIOI HOPOAM B MEKax
MicTa € pi3HOI0 (B PO3pi3i POKiB), a 3HAYUTH 1
KUTBKICTh CITIOPaJINIHUX BUIIAIKIB 3aXBOPIOBAHHS
MOXKe OyTH aJeKBaTHOIO KUTHKOCTI TBApHH JAaHOI
nmoponu. BimMmiueHo, mo cepen cobak HaHO1IBII
nmomupeHux y JIbBIBCBKOMY pErioHi MOpia Ipo-
CIIIKOBY€ETHCS TI€BHA CXUJIBHICTH IO PO3BHUTKY
TUX YW IHIIMX HOBOYTBOPEHBL. Tak, OKpiM HEo-
a3 MOJIOYHOT 331031 Ta BHYTPIMIHIX OPraHiB,
SIK1 TPAIISIUCS Y co0aK He3aJIeKHO BiJ TIOPOIIH,
MyXJIMHA IIKIPH Ta MiIIIKIPHOT KITITKOBHHH J0-
CHTh YaCTO PEECTPYBAIM y COOAK TAKWUX IOPiX
AK HiMerpKa BiBdapka (5,8 %), potseitnep (5 %),
crabdopammupcrkuii Tep’ep (5 %), y cobak mopin:
MyJeNb, CHaHIENb, Pi3CHITHAYTIEP, epACIbTEp’ €p,
dhoxcrep’ep, Ookcep, A00OepMaH, Takca, IEKIHEC,
nabpajiop-peTpuBep, maprei, kane-kopco, ¢ppaH-
ITy3bKHI OyJBIOT, Taki Heorwiaszai csaramd Bim 2
1o 4,6 %. [na cobak mopin 6okcep, 60pAOCHKUN
JTOT, KOKep-CIaHieNb, KPiM I[bOTO, OYJIM BIIACTHBI
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TaKOXK ypakeHHS OPTaHiB POTOBOI MOPOXKHUHH Ta
reMo0IacTo3u. YpakeHHs KiCTOK Ta CyIIIo0iB, 30-
KpeMa 0CTe0CapKoMYy, BCTAHOBIICHO y COOAK BEITHU-
KX Topiy (KaBKa3bKa BiBUapKa, ayladai, poTBei-
nep, pizermHaynep). Ciin iamitaty, mo y 52 (20
%) cobak BCTaHOBJIEHO CHMYJIbTAHTHE YPasKeHHS
MyXJIMHAMH Pi3HUX HO30JIOTIYHUX (OpM, 30Kpe-
Ma, Hal4acTille TPaIULUTHCS MyXJIUHHU IIKIPH Ta
MOJIOYHOI 3aJI03H, PiAIIe — IKIpHA Ta IMyXJIUHU B
JUJISHIN TOJOBH 1 IIHI.

3BakalouM HAa T€, MO0 MyXJIUHH IIKIpA Ta
MIAMKIpHOT KJIITKOBHHU 3aliMaliil TIPOBITHE MicIie
Yy CTPYKTYpl OHKOJIOTIYHHMX 3aXBOPIOBAaHb 1 OynmH
BCTAHOBJICHI y co0ak pI3HMX TMOpiJ Ta CTaTeH,
(hakTHIHO y TBApHWH YyCiX BIKOBUX TPYII, Ta Xapak-
TePU3yBAIKCS 3HAYHUM Pi3HOMAHITTAM KIIiHITHOTO
TIPOSIBY, OyJIH MTPOBEIICHI TOCITIHKEHHS IIIOI0 BCTA-
HOBJICHHS HO30JIOTIYHUX (OPM TAKHX ITYXJIHH.

3rimfHO 3 pe3yabTaraMH TICTOJOTIYHOI Be-
pudikarii y 42 abo 54,7 % TBapuH BUABIEHI 10-
OposiKicHI yXJIMHK mKipy 1y 35 abo 45,5 % Bu-
magKax — 370siKicHi. JIoOposKicHI MyXJHMHE OyiH
TpencTaBieHi, 3me0inpmoro, mamiiomor — 20
(26,0 %) Bunazxis, piamme mimomoro — 10 (13,0 %),
nepmarogiopomoro — 8 (10,3 %) Tpuxoeniremnio-
Moo — 4 (5,2 %). 3mosikicHi HOBOYTBOpPEHHS
PO3MOIiICHI TAKUM YHHOM: MactoruToMa — 14
(18,2 %), mmockoknituHEA pak — 7 (9,1 %), me-
nmanoma — 3 (3,9 %), T-xmituHHA HiMQoMa mKipu
-3 (3,9 %), 6azamioma — 3 (3.9 %), aneHOKapIH-
HOMa 2 (2,6 %), BEepeTCHOKJIITHHHA CapKkoMa —
2 (2,6 %), dpibpocapkoma — 1 (1,3 %).

O0roBopeHHs1. 3TiHO 3 TTOBIJOMJICHHSIMH 3a-
pyOiKHUX mocmigHuKIiB [8,15—17], oHKONOTIUHI
3aXBOPIOBAHHS cepell CO0aK 13 XipypridHOI ITaTo-
norieto craHoBIATH Bix 8 mo 18 %. Ilpu mpomy B
CTPYKTYPi OHKOJIOT1YHUX XBOPOO HEOI1a3ii MOIod-
HOI 3aJI031 MOXYTh KOJIMBAaTUCS B Mexkax 25-43 %,
HOBOYTBOPEHHS MIKipH, BimmosimHo, — 15-37 %,
penponyktiuBHUX opraniB — 10—17 %, poToBoi mo-
poxanHu — 3-13 %, ckenera — 3,9-5,8 %, mdimdo-
MU — 3 %. 3rimHO 3 y3aralbHEHUMH JaHUMH BiT-
YU3HSHUX AOCHimHUKIB [18—22], curyaris miomo
TIONTUPEHHSI OHKOJIOTIYHHAX 3aXBOPIOBAaHL COOaK B
YkpaiHi € TOCHUTh MOIIOHOI0, a TIOKA3HUKHU 3aXBO-
PIOBAHOCTI Ha HEOIUIasii Ta iX CTPyKTypa CYTTEBO
HE BIAPI3HAIOTHCS B JaHUX 3apyOi’KHUX BUCHUX.
OpnHak, 3riIHO 3 METaaHATi30M MO0 y3araJibHEeH-
HSl PE3YJITATIB TOCIIIKEHh OHKOJIOTIYHUX 3aXBO-
proBanb [11], BiAMiueHO, MO CTPIMKHHA PO3BUTOK
BETEpHUHAPHOI OHKOJIOTII 1 3pOocTaHHs 00’ €My 3HAHb
y il Tamy3i Ha ChOTOIHI CYTTEBO 3MIHIOIOTH AJIrO-
PUTM JiarHOCTUKH Ta JIIKyBaHHs Heorrasiil. Tomy
BUHUKAE HEOOXiTHICTh MOHITOPOHTOBHX TOCIIiJ-
JKCHb Ta ITOCTIHHOI MEePEOIliHKN U Tepersiay Io-
TOYHOTO CTaHy eMiJeMIiOJIOTiuHOl CHUTYyaIii om0
OHKOJIOTTYHUX 3aXBOPIOBaHb.
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AHali3 JaHUX MOHITOPHMHIY €miIeMionorid-
HOi cuTyauii IIO0 OHKOJIOTIYHHX 3aXBOPIOBaHb
TBapuH y M. JIbBIB Ta B IPUMICHKil 30Hi 001aCHO-
ro HeHTpy 3a 45-piunmii nepiox (1975-2019 pp.)
3aCBIIYMB 3POCTaHHS BUIAKIB OHKOJIIOTIYHOI Ma-
ToJIorii y cobak Oinbiie Hixk y 4,5 pa3a. 30kpema,
BIJIMOBIHO 110 MOBimoMieHb [23, 24], B mepion
3 1975 mo 1985 poku cepen 3araibHOi KiJIBKOCTI
TBapUH 13 XIpypriuHUMH XBOpOOaMH, dYacTka
co0ak 3 HOBOYTBOpEHHSIMHU cTaHOBUIa 2,8 %,
y 1986—1987 pp. BiACOTOK ypaKeHUX MyXJIUHAMU
TBapuH 3pic 10 4 %, Bupogosx 1990-1998 pokis
KUTBKICTh OHKOXBOPHX cOOaK CTaHOBMIIA, B CEpel-
HBOMY 3a DiK, 5,5 %, 3a 2000-2010 pp. oHKOJIO-
TiYHY MATOJIOTIIO A1arHOCTOBAHO, B CEPEIHBOMY, Y
7,24 % (5,94 —8,3 %) TBapuH. 3TiTHO 3 TaHUMH
MOHITOPHHTOBUX HociimkeHb 3a 2011-2015 pp.
BiJICOTOK TBAapHH, XBOPUX Ha MyXJHHH, B CTPYK-
Typi 3araJibHOi KUIBKOCTI CO0aK i3 XipypriqyHOIO
narosorieto cranosus 8,1 % (6,2-12,1 %). Cyt-
TEBE 3POCTAHHS 3aXBOPIOBAHOCTI Ha ITyXJHHU
BcTaHoByeHO y 2016-2019 pp. Y po3pisi ocTanHIX
POKIB KUIBKICTB COOAK 3 HEOTIa3iIMH KOJIHUBAIAcs
B Mexax 10,2—14,9 % i craHoBUIIA, B CEPEHBOMY,
12,85 %. BcraHoBIeHO, 1110 Y CTPYKTYPi OHKOJIO-
TYHUX 3aXBOPIOBaHb COOAK HAMOUIBIIY YacTKy
CTAaHOBWJIM Heoruasii Moiao4Hoi 3ano3u (35,1 %)
Ta myxJuHU wKip# (29,8 %), piame Tpamsimcs
NYXJIMHHI ypaKeHHS OpPraHiB penpomxyKTHBHOI
cucremi (13,9 %), Heornasii BHYTpIlIHIX OpraHiB
(10,5 %), HOBOYTBOpEHHSI B IiISHII TONOBH Ta
i (6,6 %), remobaactosu (2,3 %) Ta myXJIuHU
kictok (1,9 %). Ilpu nboMy BigMideHO, IO JIU-
HaMiyHe 3POCTAaHHS OHKOJOTIYHHMX 3aXBOPIOBAHb
Ha Tepioj MOCHIHKEeHb BiOymIoCs, 31e0LIbIIoro,
Yepe3 30UIbIIEHHS KIIBKOCTI TBapHH 13 HOBOYTBO-
PEHHSIMU LIKIpU 1 MEHIIIEe — BHYTPILIHIX OpTaHiB.

TakuM 4YHHOM, KOHCTAaTOBaHI MOKa3HUKHU
MOLIMPEHOCTI CHOHTAaHHUX HEOoIas3iil y cobak
JIbBIBCBKOTO perioHy 3acBig4ylOTh, IO Ha ChO-
TOJIHI MyXJIMHY WKIpY € HAO1IbII MPIOPUTETHUM
Ta TMEPCHEKTUBHUM HAMPSIMOM MOAANBIINX J0-
CJTi PKEHb.

BucHoBku. 1. Y cTpykTypi XipypriuHux
XBOpoO cobak yacTka Heolulasiid 3aiimae y ce-
penabomy 12,85 % (10,2—14,9 % y po3pisi pokiB
cnioctepeskeHb). HaitGinpmmii BiicoTok cepen oH-
KOJIOTTYHHMX 3aXBOPIOBAaHb CTAHOBWJIM HEOILIa3il
MosouHoi 3an03u (35,1 %) Ta mMyXJWHU IKipH
(29,8 %), piame TpamsIMCA MyXJIWHHI ypakeH-
HSl OprasiB pernponyktuBHoi cuctemu (13,9 %),
Heorutasii BHyTpimHix opraHis (10,5 %), HOBOyT-
BOPEHHS y AUISHLI royioBu Ta mui (6,6 %), remo-
Omacrosu (2,3 %) Ta myxuuaH KicTok (1,9 %).

2. CrioHTaHHI MyXJIMHA J1arHOCTOBAHO B CO-
0ak BikoM Bim 4 wicsiiB A0 16 pokis. Hatiummi
MOKa3HUKU 3aXBOPIOBAHOCTI BCTAHOBIICHO MOMIX
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TBapWH BIKOM Bim 7 A0 12 poOKiB; IpH IbOMY
MeJliaHa 3aXBOPIOBAHOCTI CTaHOBHWIA 8,5 POKH i
Mona — 9,5 pokiB.

3. Cepen OHKOJIOTIYHO XBOPHX TBapuH, IO
HaINIUIN B KIHIKY, TICH cTaHOBUIHN 48,2 % 1 Cyku —
51,8 %. 3rigHO 3 MOPOAHOIO CTPYKTYPOIO OHKOIIATO-
Jorii 23,2 % TtBapuH Oyau Oe3nopogHumiu i 76,8 %
— MOPOJUCTUMH (i3 OXOTUICHHSM moHa 40 mopin).

4.3pocTaHHs MOKa3HUKA OHKOJIOT1YHUX 3aXBO-
proBanb cobak Bopogosx 2016-2019 pp. Bin-
Oynocsi, B OCHOBHOMY, 32 PaxyHOK 30iJIbILICHHS
KUTBKOCTI TBapHH i3 HEOIUIa3isIMU IIKIpH 1, MEH-
me — HEOINIAaCTHYHUX YPaKeHb BHYTPIIIHIX
opraiB. IlyXJMHH IIKipH XapaKTEpHU3yBaJIUCS
3HAYHUM PI3HOMAHITTSM HO30JOTIYHHX (GOpM 1
Oynu AiarHOCTOBaHI y c00aK yciX BiKOBHX TPYII, a
TaKOXK PI3HUX TOPIJ 1 CTaTeid. 3rigHO 3 pe3yibTa-
TaMu TicTonoriynoi Bepudikaiii y 42 abo 54,7 %
TBApUH BCTaHOBJIEHO JOOPOSKICHI IyXJIHMHHU
mKipu iy 35 abo 45,5 % Bumagkax 3noskicHi. Jo-
OpOsIKiCHI MyXJIMHU NpeACTaBIleHi, 34e011b110T0,
namiiomoro (26,0 %), piame —imomoro (13,0 %),
nepmarodiopomoro (10,3 %), TpuxoemniTenioMoro
(5,2 %). I3 3nosikicHUX Heomasiii BepuikoBaHO
MactoruTomy (18,2 %), TIOCKOKIITHHHHAN pak
(9,1 %), menmanomy (3,9 %), T-kniTHHAY TiMpOMY
mikipu (3,9 %), 6azamxiomy (3,9 %), aneHokapIu-
HOMY (2,6 %), BepeTeHOKIIITHHHY capkoMy (2,6 %)
Ta pidbpocapromy (1,3 %).

Binomocti npo xoudiikT iHTepeciB. ABTO-
PH 3asBIISIIOTH TPO BiACYTHICTH KOH(IIKTY iHTE-
peciB.
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MOHHMTOPHHT PACIPOCTPAHEHHUSI CHOHTAHHBIX HEO-
V13U y co0ak B yc/10BHsAX I. JIbBOB M B IPUIOPOIHOI
30He 00JIaCTHOTO IIeHTpa

Hpamxus Bb.b., Mucak A.P., Xomun H.M., IIpu-
nak B.B.

IIpencraBiaeHo pe3ynbTaThl MOHUTOPUHIOBBIX HCCIIE-
JIOBaHUH TIO PAaCHpPOCTPAHEHHUIO OHKOJIOTHYECKHX Oones-
Heill y cobak, MpoBeeH aHaIM3 YacTOTHI 3a00JIEBACMOCTH
JKUBOTHBIX B 3aBHCHMOCTH OT IOPOJBI, ITOJIa U BO3pacTa.
UccnenoBanus BHIIONHSIH B TeueHue 20162019 rT. Ha
2015 cobakax, KOTOpbIE IIOCTYHAJIN B y4eOHbIE HAYYHO-HC-
cJeoBaTeIbCKUe KIMHUKN Kadenapsl Xxupyprun u 6omues-
Hell Menkux kuBoTHbIX JIHYBMB umenu C.3. I'xunkoro.
OOBEKTOM HCCIe0BaHUIl ObUIH OHKOJIOTHYECKH OOJbHBIC
cobaxu (n = 259) pa3nInyHBIX TOPOJ U IOJa B BO3pacTe OT
4 mecsues 10 16 ner.

YcTaHOBIIEHO, YTO B CTPYKType XUPYPrUYecKHX 0o-
JIe3He cobak IOoJs HEOoIUIa3ui COCTaBISeT B CpeIHEM
12,85 % (10,2—-14,9 % B pa3spe3se net HabmroneHuit). Cpeaun
OHKOJIOTHYECKHX 3a00JIeBaHHI dalle BCEro PErHCTPHUPO-
BaJIM HEOIUIA3UH MOJIOUHOWM >kene3sl (35,1 %) u omyxomu
koxH (29,8 %), pexke — OIyXoJeBble MOPaKEHUSI OPTaHOB
penponykrusHoi cucremsl (13,9 %), Heoma3uu BHYTpeH-
Hux opraHoB (10,5 %), HOBooOpa3oBaHMsI B OONIACTH TO-
n0B5I 1 1ien (6,6 %). s HeoIIaCTHIeCKUX MOpaKeHUH
KPOBETBOPHO# U tuMouaHo# TKaneit (2,3 %) u omyxonei
KocTeit u cyctaBoB (1,9 %) xapakTepHbIMH ObLTH CIIOpaaN-
yeckue ciyyan 3aboneBanus. Y 20 % cobak ycTaHOBIEHO
CUMYIIBTAHTHOE MOPa)KEHHE OIMyXOJISIMH Pa3IUYHBIX HO30-
JIOrH4YecKuX (hOpM; yallle BCEro ClIy4aauch HOBOOOpa3oBa-
HUSI KOXKHM M MOJIOUHOH KeJIe3bl, PEXKE — OIYXOJIH B 001aCTH
TOJIOBHI U IIIEH.

YCTaHOBIIEHO, UTO CpeH 259 OHKOIOTHYECKH OOITBHBIX
cobak 23,2 % KUBOTHBIX ObUIH OecriopogHbiMA U 76,8 %
— mopomucteiMu (¢ oxBaToM Oonee 40 mopox); camilbl
cocraBisuta 48,2 %, a camku — 51,8 %. Cambie BeICOKHE
IOKa3aren 3a00JIeBaeMOCTH HEOIUTa3UsSIMU yCTaHOBJICHEI
cpenu )KMBOTHBIX B Bo3pacTe oT 7 10 12 neT; npu 3ToM Me-
nuaHa 3a001€BaeMOCTH cOCTaBmiIa 8,5 rona, a Mmona (Hau-
6orblIee KOTHUECTBO OONBHBIX JKUBOTHBIX) MPUXOIHIIACH
Ha Bo3pact 9,5 ner.

BersicHeHo, 4T0 AMHAMUYHBIA POCT OHKOJOIMYECKHX 3a-
GoneBanuii B nepruon 20162019 r mpouso1osn, B OCHOBHOM,
3a CYeT YBEIMYEHHs KOJIMUEeCTBA )KUBOTHBIX C HOBOOOpa30Ba-
HUSIMH KOXKU ¥ B MEHBIIICH CTENIEHH — BHYTPEHHUX OPTaHOB.
OnyXonu KOKH XapaKTePU30BaINCh 3HAUUTEIBHBIM Pa3HO-
o0pa3ueM HO30JI0THYEeCKHX (popM 1 OBIIN JHAaTHOCTHPOBAHBI
y cobak Bcex BO3pacToB, a TAKKE PA3INYHBIX ITOPOJ] U CTaTH.
ComracHo pe3ynbraTaM TICTOJIOTMYeCKON Bepu(uKauu B 42
uu 54,7 % KUBOTHBIX YCTAHOBJIEHO NOOPOKaYeCTBEHHBIE
OITyXOJH KOXKH U B 35 nmm 45,5 % ciydasix — 3710KaueCTBEH-
Hble. JIoOpoKaueCTBEHHBIE OIyXONU ObUTH MPEICTAaBICHEI, B
OCHOBHOM, IanuiuioMoii (26,0 %), pesxe — munomotii (13,0 %),
nepmaropudbpomoit (10,3 %) Tpuxosmurennomoit (5,2 %).
3nokauecTBeHHbIE HOBOOOPA30BaHUs paclpenesieHbl CIeay-
1omuM obpaszom: Macroruroma (18,2 %), III0CKOKIETOIHBII
pax (9,1 %), menanoma (3,9 %), T-knerounas mumdoma KoxKH
(3,9 %), 6azanmoma (3,9 %), aneHokapuuaoma (2,6 %), Be-
peTeHokIIeTouHas capkoma (2,6 %), udpocaproma (1,3 %).

Taxkum 00pa3oM, KOHCTAaTUPOBAaHHBIE I10Ka3aTeNIN
pacrpoCTpaHEHHOCTH CIIOHTAHHBIX HEOIUIa3suil y cobax
JIBBOBCKOTO peruoHa CBUACTEIBCTBYIOT, UTO Ha CErOIHs
OITyXOJIM KOXKH SIBJISIOTCSI HauOoliee MPUOPHUTETHBIM H
MNEPCIEKTUBHBIM HalpaBJICHUEM JajbHEHIINX HCCIEeN0-
BaHUM.

KuaroueBbie ciaoBa: cobaku, HOBOOOpa3oBaHHUs, pac-
MPOCTPaHCHUE, KIMHUYECKAs KIACCU(PUKALUS OITyXOJICH,
HEOIUIa3UuH KOXH, TUCTOJIOTUYECKUN TUIT OITyXOJIU.

Monitoring of spontaneous neoplasy distribution
in dogs in the conditions of Lviv and in the suburban
area of the regional center

Ivashkiv B., Mysak A., Khomyn N., Pritsak V.

The article deals with the results of monitoring
searches on the spread of cancer in dogs and conducted
the analysis of incidence rates of animals depending on
breed, gender and age. Research were performed during
the 2016-2019 years on 2015 dogs, who came to the edu-
cational research clinics of the Department of Surgery and
Diseases of Small Animals named after Stepan Gzhytsky;j
LNUVMB. Cancer patients sick dogs (n =259) of different
breeds and genders, aged from 4 months to 16 years, were
the subject of research.

It was installed, that in the structure of surgical dis-
eases of dogs the share of neoplasia averages 12.85%
(10.2-14.9% by years of observation). Among neoplasms,
breast neoplasia (35.1%) and skin tumors (29.8%) were
most commonly reported, less frequently - tumor lesions of
the organs of the reproductive system (13.9%), neoplasia
of the internal organs (10.5%), neoplasms in the head and
neck (6.6%). Neoplastic lesions of hematopoietic and lym-
phoid tissues (2.3%) and tumors of bones and joints (1.9%)
were characterized by sporadic cases. In 20% of dogs, there
was a simultaneous tumor lesion of different nosological
forms; most often there are skin and breast tumors, less of-
ten skin and tumors in the head and neck.

It was also installed, that among 259 dog cancer pa-
tients, 23.2% of the animals were outbred and 76.8% were
purebred (with more than 40 breeds); males accounted for
48.2% and females for 51.8%. The highest incidence of
neoplasia was found in animals between 7 and 12 years of
age; the median incidence was 8.5 years, and fashion (the
highest number of diseased animals) was 9.5 years.

It is found out that the dynamic growth of oncologi-
cal diseases during 2016-2019 occurred, for the most part,
by increasing the number of animals with skin tumors and,
to a lesser extent, internal organs. Skin tumors were char-
acterized by a wide variety of nosological forms and were
diagnosed in dogs of all ages, as well as different breeds
and genders. According to the results of histological veri-
fication, 42 or 54.7% of animals had benign tumors of the
skin and malignancies in 35 or 45.5% of cases. It was also
installed, that benign tumors were mostly represented by
papilloma (26.0%), less frequently - lipoma (13.0%), der-
matofibroma (10.3%), trichoepithelioma (5.2%). Malig-
nancies are distributed as follows: mastocytoma (18.2%),
squamous cell carcinoma (9.1%), melanoma (3.9%),
T-cell lymphoma of the skin (3.9%), basalioma (3.9%),
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adenocarcinoma (2.6 %), spindle cell sarcoma (2.6%) fi-  currently the most important and promising area for further
brosarcoma (1.3%). research.

Therefore, the reported prevalence of spontaneous Key words: dogs, neoplasms, spread, clinical classifi-
neoplasia in dogs in our region certify that skin tumors are  cation of tumors, skin neoplasia, histological type of tumors.
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The development of regenerative medicine is to improve existing and to
search for new tools for morphological and functional tissue repair, among
which plasma or fibrin enriched with platelets (PRP and PRF) can be significant.
Autogenic platelet masses stimulate collagen synthesis, induce vascular growth,
reduce pain, provide hemostasis, accelerate regeneration, reduce the risk of
postoperative infectious and inflammatory complications, and also have powerful
osteoinductive properties.

Due to the ability to produce the majority of growth factors, platelets
can affect all stages of the inflammatory-regenerative process, and therefore
their biological products are of great importance in solving the problems of
regenerative medicine. The technologies for obtaining PRP and PRF are based
on centrifugation of blood, as a result of which its active components are
concentrated in certain areas of the centrifuge.

Blood sampling with or without an anticoagulant, as well as modification of
centrifugation protocols, allows to obtain various forms of platelet masses, such
as a liquid, gel or clots. They are classified, depending on the cellular content
and architecture of fibrin, into several categories, namely: pure plasma enriched
in platelets (P-PRP), plasma enriched in leukocytes and platelets (L-PRP);
injectable fibrin enriched with platelets (i-PRF) and pure fibrin enriched with
platelets (P-PRF), as well as fibrin enriched with white blood cells and platelets
(L-PRF).

The main difference in the manufacture of PRP compared to PRF is the use
of anticoagulants and activators, as well as the possibility of using two-stage
centrifugation.

Platelet mass is used as an independent component mainly to stimulate the
restoration of muscle tissue, to heal chronic wounds, to treat articular pathologies,
and in combination with other materials, in particular to replace bone defects.

The mechanisms of influence of each of the categories of platelet mass on
tissue regeneration remains poorly understood. It is necessary to standardize the
protocols for their preparation, taking into account the influence of additional
substances, such as platelet activators or blood clotting and anticoagulants, as
well as optimization of the methods for using each of the platelet mass forms.

Key words: platelets, PRP, PRF, centrifuges, centrifugal force.

Problem statement, analysis of recent
research. Inrecentyears, regenerative biomedicine
has acquired significant theoretical and practical
development, which represents scientifically
based concepts, methods and technologies for
the obtaining and storage of cellular and tissue-
engineered products, restoration and controlled
regeneration of tissues and organs, their structures
and functions. The problems of regenerative
biomedicine are extremely wide. On the one

hand, it is caused by significant differences in the
regenerative properties of tissues and organs, and
on the other hand, by the loss of their reparative
potential [1, 2].

The reasons for this can be various factors, in
particular tissue degeneration, oxidative damage
and an imbalance of regenerative mechanisms
based on the loss of blood supply or large-volume
injuries, their complications by infectious and
inflammatory processes, metabolic syndrome or
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immunopathological processes leading to tissue
destruction or metaplasia [3].

The technologies of regenerative medicine
turned out to be especially widespread in
traumatology and orthopedics for damage to
ligaments and tendons, cartilage and bones [1, 4].
Although bone tissue, due to its exclusively cellular
type of regeneration, has the unique property of
forming identical bone regenerate, the reparative
osteogenesis is often complicated by various
pathological conditions. However, many innovative
approaches have not improved yet the clinical results
of treatment of significant bone defects [5, 6]. They
are primarily aimed at the use of auto-transplants,
allotransplants and tissue-engineering structures
associated with cells or other biological factors [1].
Each of the options has certain disadvantages, such
as reduced bioactivity of implants, immunological
inflammatory reactions, the need for additional
surgical  intervention, limited availability,
inadequate size and shape, as well as transmission
of diseases from the donor [7, 8, 9].

This necessitates the improvement and search
for new accessible, safe and optimal materials
that must meet certain requirements [10]:
biocompatibility, stimulation of angiogenesis [5],
osteo-conductivity and osteo-inductivity [11], as
well as the absence of inflammatory, allergic and
toxic reactions [10].

At the same time, significant attention is paid
to various growth factors and bone morphogenetic
proteins [12, 13]. However, platelet masses can be
their alternative; they can enhance and optimize
regeneration processes due to the content of all
known growth factors in platelets [4, 9, 14].

Platelets and platelet mass.

Platelets are nuclear-free spherical cells with a
diameter of 2-4 microns [15]. In the blood stream,
they circulate for about 9-11 days, capable of
instant adhesion, aggregation, and secretion of
their granules contents [16], the first to accumulate
in large numbers in areas of damaged vessel and
surrounding tissues [17]. These cells contain
almost all possible sources of reactive oxygen
species, such as xanthine oxidase, cytoplasmic
NAD (F) H oxidase, mitochondria, and enzymes
that catalyze the conversion of arachidonic acid.
Active forms of oxygen perform many functions in
the body: participation in the reactions of oxidative
phosphorylation, biosynthesis of prostaglandins
and nucleic acids, in the processes of mitosis and
decay of phagocytized bacterial cells [18].
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In platelets there are about 35 a-granules and
5 dense bodies that serve as the main storage tanks
for various biologically active substances [17].

Platelet activation occurs by a number
of stimulants (thrombin, calcium chloride,
collagen, etc.) [19] due to contact with specific
receptors located on their surface, or as a result
of interaction with collagen, von Willebrand
factor and other adhesive proteins. At the same
time, the intracellular concentration of calcium
ions increases, and as a result, the proteins of the
platelets cell membrane mediate adhesion and
aggregation [15, 20, 21].

In general, due to its complex organization,
platelets carry out and control adhesion, aggre-
gation and primary vascular-platelet hemostasis,
angiotrophic and reparative functions, which
became the basis for the use of concentrates or a
combination with fibrin and leukocytes for a variety
of pathologies.

The concept of “platelet masses” is a term
that summarizes the name of products made by
centrifuging blood immediately after sampling it.
They can be activated, not activated, with or without
leukocytes, but all are characterized by increased
platelet concentration to a certain level [22].

Autogenic platelet masses stimulate collagen
synthesis, induce vascular growth, reduce pain,
provide hemostasis, accelerate regeneration,
and reduce the risk of postoperative infectious
and inflammatory complications, which has
led to their use for treating soft tissue wounds
and inducing reparative osteogenesis for bone
defects [23-27].

Platelet concentrates are becoming more
widely used in various fields of humane medicine
such as orthopedics, otorhinolaryngology,
gynecology, cosmetic surgery, ophthalmology,
general surgery and dentistry [22, 28], as well as
recently in veterinary medicine. Plasma enriched
with platelets has powerful osteoinductive
properties, and therefore it is combined with
various osteoconductive materials [29].

Different forms of platelet mass are made by
modifying the protocols of blood centrifuging.
Their classification is based on two main
parameters, such as fibrin architecture and cell
content. Depending on this, platelet concentrates
can be divided into 5 main categories [22, 33]:

- pure platelet-rich plasma (Pure Platelet-Rich
Plasma (P-PRP)) or plasma rich in growth factors
(Plasma Rich in Growth Factors (PRGF))
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Fig. 1. Preparation of platelet masses.
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- plasma enriched in white blood cells and
platelets (Leukocyte- and Platelet-Rich Plasma
(L-PRP))

- injectable platelet-rich fibrin (injectable-
Platelet-Rich Fibrin (i-PRF))

- pure fibrin enriched with platelets (Pure
Platelet-Rich Fibrin (P-PRF)), commercial name
Fibrinet (its manufacturing technology involves
the use of an anticoagulant)

- fibrin enriched with leukocytes and platelets
(Platelet-Rich Fibrin (L-PRF)) [37, 38, 30].

The therapeutic efficacy of P-PRP and PRF
is based on the action of a significant number
of growth factors and other signaling molecules
concentrated in platelet granules [39]: platelet
growth factor (PDGF) [7, 40], transforming
growth factor beta (TGF-b) [41], fibroblast growth
factor (FGF) [37], insulin-like growth factor-1
(IGF-1) [22], insulin-like growth factor-2 (IGF-2),
vascular endothelial growth factor (VEGF) [28],
epidermal growth factor (EGF), interleukin 8
(IL-8), keratino-cyte growth factor (KGF) and
connective tissue growth factor (CTGF) [39, 42].

Their molecules induce and regulate
angiogenesis, extracellular matrix remodeling,
and cellular effects: stem cell involvement,
chemotaxis, proliferation, and differentiation [43].
That is, they are able to influence any stage of the
regenerative process - inflammatory, proliferative
and remodeling. However, the effectiveness of
their influence on these biological mechanisms
largely depends on the degree of release and
activity of growth factors and other substances of
platelets, which is determined by the technology
and protocol of their concentration [28].

These forms of platelet mass are used: liquid,
gel [35], clots or films (membranes) of fibrin [44,
30], topically, as an injection [45, 46, 32], or in
combination with other materials [47,29]. Avariety
of forms and methods of using PRP allows their
use for the regeneration of various types of tissues.
In this case, the type of centrifuge, its rotation speed
[46, 48, 49] and rotor diameters play an important
role, since platelets of different composition and
properties are obtained for various parameters,
which is the most controversial today [50]. The
calculation of the relative centrifugal force (g)
allows to determine the desired centrifugation
speed for each centrifuge [51].

Platelet-rich plasma is a fraction of the
volume of blood plasma after centrifugation with
a platelet count within 1 million/pl of cells. Five-
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fold increase in the concentration of platelets is
considered optimal, but at its level of more than 5
million/pl, inhibition of angiogenesis is observed
[52].

The following forms of platelet-rich plasma
are used: liquid — not activated and gel —
activated [42, 53,41, 49, 54]. For the concentration
of platelets, one- or two-stage centrifugation is
used [55, 56]. Moreover, the composition of PRP,
depending on the technique, can be significantly
different in the content of cells, growth factors
and cytokines. It is also affected by the method
of platelet activation, which affects the clinical
efficacy[40, 57]. This often leads to a contradictory
interpretation of its results [42].

The properties of autologous platelet-
rich plasma are also affected by the rate of
capture and the volume of whole blood (which
determines the number of platelets in the final
plasma volume), the choice of anticoagulant
[46, 42] (sodium citrate, heparin, sodium EDTA
and potassium EDTA (sodium and potassium
ethylenediaminetetraacetic acid, which is not
recommended for preparation, reduces the loss of
grain size)) and pH (7.2 - 8.0) [58].

Methods for the preparation of autologous
platelet-rich plasma by single-stage centri-
fugation.

Blood is taken from a vein with a syringe,
which is transferred to a plastic tube with
an anticoagulant [37, 40]. Then the blood is
centrifuged at a certain speed for a certain time
(table. 1). The modes of centrifugation of blood
depend on the diameter of the centrifuge rotor,
as well as on the angle of its inclination [50].
There are special centrifuges for plasmolifting
and test tubes with separation gel - commercial
systems. After centrifugation, the erythrocyte
layer (55%) separates, over which a white blood
cell film (5%) and a plasma layer (40%) above
it [46] are formed.In turn, the plasma is also
divided into several layers - the plasma layer
enriched in platelets is located immediately
behind the white blood cell film, its volume is
about 1/3 of the total plasma volume and the
plasma layer depleted in platelets is 2/3 of the
volume. After that, with the help of a syringe
or a pipette, the plasma enriched in platelets
is taken and transferred to another tube [29,
59, 56]. It is used either inactive (liquid), or
it is activated using various substances, such
as calcium gluconate, calcium chloride, cattle
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Table 1- Platelet-rich plasma techniques

Number of Protocol of centrifugation, (leukocyte
Ne | Name | Anticoagulant | centrifuga- ﬁllrlf) - {leukoty Activation Year |Source
tion steps
Acid dextrose . . Thrombin and
1 PRP | of salt to lemon 2 3000 rpm4&)(§are n(isgeqﬁ ed) 3 min. chloride of 2018 [46]
ACD-A acid pm . calcium
1600 rpm — 10 min. Calcium eluco-
2 PRP | Sodium citrate 2 (with leukocyte film) & 2016 [48]
. nate
2000 rpm — 10 min.
. . 2400 rpm — 10 min. Calcium chlo-
3 PRP Sodium citrate 2 5000 rpm — 10 min. ride 2018 [47]
2800 rpm — 15 min. .
4 | PRP | Sodium citrate 2 (with leukocyte film) Caleium chlo- 1516 | 149
. ride
2800 rpm — 15 min.
. 400 g — 15 min.
5 PRP Phosphate Citrate 2 (with leukocyte film) not indicated 2018 [29]
Dextrose .
160 g — 20 min.
. . 460 g — 8 min. Calcium chlo-
6 | PRGF | Sodium citrate 1 (without leukocyte film) ride 2018 [55]
Acid dextrose . . .
7 | PRP | of salt to lemon 2 lgoorp‘foa) 8 ‘Elm;(g";lliﬁd‘cated) Calc‘fir; chlo- 12018 | 127]
ACD acid P ) ¢
5600 rpm — 10 min. Thrombin and
8 PRP | Sodium citrate 2 (with leukocyte film) chloride of 2008 [53]
2400 rpm — 15 min. calcium
9 PRP | Sodium citrate | 460 g — 8 min. (without leukocyte Calc1qm chlo- 2009 [60]
film) ride
10 | PRP SiO 1 2800 rpm — 9 min. not indicated 2011 [56]
11 | prp Sodium chltrate, ) 200 g — 30 min. (not }ndlcated) Calc1qm chlo- 2019 [51]
heparin 450 g — 10 min. ride
12 | PRP | Sodium citrate 1 400 g — 10-12 min. (not indicated) not indicated 2017 [59]

thrombin or other substances [48, 47, 53]. They
cause the exit from the granules of platelets of
various growth factors and the transformation of
liquid plasma into a gel form.

Two-stage centrifugation. In the first stage,
red blood cells are separated from plasma and
white blood cells with platelets. During the second
stage, the final separation of plasma, white blood
cells and platelets occurs. As in the previous
case, the blood is taken with an anticoagulant and
centrifuged. The erythrocyte layer is separated,
over which a white blood cell film is formed, and
a plasma layer above it. The whole plasma with
or without a white blood cell film (depending
on what type of plasma needs to be made: pure
plasma enriched in platelets or plasma enriched
in white blood cells and platelets) is taken with
a pipette into another tube, which is subjected to
the following centrifugation (Table 1). As a result,
a layer of plasma enriched in platelets is formed

at the base of the tube [51]. After centrifugation,
separated from the platelet-depleted plasma, the
platelet mass is collected in a syringe and activated
using various activators (calcium chloride,
calcium gluconate, thrombin). The final product is
a gel [42].

Platelet-rich fibrin.

Platelet-rich fibrin contains an autologous
fibrin matrix enriched in white blood cells, platelets,
and cytokines. Its tetramolecular structure acts as
a matrix and is capable of biological resorption.
It induces the development of the vasculature and
directed cell migration [8]. If a normal clot formed
from native blood without centrifugation contains
95% red blood cells, 5% platelets, less than 1%
leukocytes and numerous fibrin fibers, then the
platelet concentration enriched with platelets
reaches 95% [61].

The advantages of PRF over other categories
of platelet mass include ease of preparation,
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the absence of anticoagulants and activators,
uniformity and stability [25]. This autologous
product does not contain any foreign substances
that can adversely affect the regeneration processes
and is absolutely physiological [8]. Platelet-rich
fibrin is used in the form of a clot (PRF) [54, 30]
and in liquid injection form (i-PRF) [45, 61, 32].

The method of preparation of fibrin
enriched in platelets is presented in table. 2.
It includes the selection of blood in a plastic
tube without an anticoagulant and immediate
centrifugation. After this, erythrocytes are con-
centrated in the lower part of the test tube, a fibrin
clot enriched with platelets -in the middle, and
serum in the upper part. It should be noted that,
as in a platelet-rich plasma, a high concentration
of cellular elements in a fibrin clot is located in
its lower third. In the upper third, platelets can be
found in very small amounts or they are absent
[62, 63, 64]. The most important parameter for
the success of this procedure is the minimum
possible time interval between the process of
blood selection and centrifugation [23, 30].

The preparation of i-PRF is based on
centrifugation at low speed and the use of plastic
tubes to prevent premature blood coagulation.

Table 2 — Platelet-rich Fibrin Preparation Techniques

As a result, blood is distributed into the following
fractions: in the lower - erythrocytes, in the
middle - red liquid, liquid fibrin enriched in
platelets, in which leukocytes and platelets are
more concentrated, and in the upper fraction -
yellow, with fewer cellular elements [32] (table 3).
After a few minutes, fibrin polymerizes and turns
into a dense clot. The complexity of preparation
of injectable fibrin is justified by the wider
possibilities of its use in contrast to the PRF clot:
in the form of an injection and in combination
with other materials, forming a homogeneous
composite [45, 46, 61]. However, the properties of
i-PRF require detailed study [32].

The use of platelet masses.

Platelet-rich plasma is able to restore muscle
tissue [26], accelerates the healing of skin wounds
[67] and chronic wounds [49], reduces synovial
edema, joint stiffness, which indicates its anti-
inflammatory and regenerative properties [68].
The positive effect of platelet-rich plasma on
tendon repair is also reported [26]. The use of
platelet-rich plasma in combination with implants
provides restoration of bone tissue defects [47].
Its combination withhydroxyapatite materials
improved the regeneration of skull bones, as it was

The centrifugation protocol
Ne Name Rotation speed The relative centrifu- . . Year Source
Time, minutes
rpm gal force, g
1 L-PRF 2700 not indicated 12 min 2018 [46]
2 PRF 3000 not indicated 10 min 2018 [49]
3 PRF not specified 1843 g 10min 2018 [65]
4 PRF not specified 400 g 10 min 2018 [54]
5 PRF 2700 735g 12 min 2019 [66]
6 PRF 2700 400 g 12 min. 2019 [32]
Chukrun's .
7 L-PRF 2700-3000 400 g 10-12 min 2018 [30]
8 PRF 3000 400 g 10 min 2006 [63]
9 PRF 1500 not indicated 14 min 2018 [25]
Table 3 — Methods for the preparation of injectable platelet-rich fibrin
The centrifugation protocol
Ne Name Rotation speed | The relative centrifu- . . Year Source
Time, minutes
rpm gal force, g
1 i-PRF 700 60 g 3 min 2017 [45]
2 i-PRF 2400-2700 not indicated 2-3 min 2018 [46]
3 i-PRF 700 60 g 3 min 2019 [32]
4 i-PRF 3300 not indicated 2 min 2015 [61]
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in studies on rats [29], but in some studies there
were no particular advantages observed when
using platelet-rich plasma [28].

Platelet-rich fibrin was used to heal wounds
of the distal limbs [54]. It causes the formation
of a large number of blood vessels [69], promotes
the restoration of periodontal defects - a study on
rats [65], and tissue repair in depulped teeth in
dogs [70].

Some studies indicate results that have not
demonstrated the benefits of using platelet-rich
fibrin in combination with deproteinized bone
material for healing bone defects [71]. At the same
time, its combination with other materials gives
better results in the restoration of bone defects in
rabbits than the use of each of them separately [72].

Conclusions. So, platelet rich plasma and
fibrin are safe, affordable, and biocompatible
materials. They can be used both independently
and in combination with various components.
However, the effect of each of the categories of
platelet mass on tissue regeneration remains
debatable.

The ability of various forms of platelet masses
to restore tissue due to the release of growth factors
remains insufficiently studied. It is necessary
to standardize the protocols for the production
and classification of these autologous products.
As a result of any slightest deviation from the
procedure, a biologically active substance with
other properties is formed.

When choosing a category of platelet masses
for the restoration of a particular type of tissue, it
is necessary to pay attention to the complexity of
their preparation, the use of additional substances,
such as anticoagulants and activators, the material
of the tubes, the availability and diameter of the
centrifuge, and also to consider and to optimize
the possible method of administration each form
of platelet mass for the regeneration of various
tissues (bones, skin, muscles, etc.).
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TexHoJiorii onepKaHHSI TPOMOOLMTAPHHMX Mac s
pereHepaTHBHOI MeIHIHHH

IleByenxo C.M., Py6inenxo M.B., BonbkoBcbkuii O.A.

Po3BuTok pereHepaTHBHOI MeOMIMHM Iependayae BIO-
CKOHAJICHHSI ICHYIOUMX Ta MOLIYK HOBHUX 3ac00iB uist Mopdo-
(yHKIIOHATBHOTO BiJHOBICHHS TKaHUH, CEpell SKHX CIil BH-
ninuTy mwiasMy un Gidpun, 36aradeni tpombouutamu (PRP Ta
PRF). Ayrorenni TpoMOOLMTapHI Macu CTHMYJIIOIOTh CHHTE3
KOJIareHy, iHIyKI{0 POCTy CyAHH, 3MEHIIYIOTh Oinb, 3abe3me-
4yI0Th I'€MOCTa3, IIPUCKOPIOIOTH PEreHepallito, 3HIKYIOTb PU-
3UK TicistonepauiitHux iH}peKuiifHo-3ananbHUX yCKIaJHeHb, a
TaKOX MaIOTh MOTY)XKHI OCTEOIH/YKTHUBHI BIACTUBOCTI.

3aBasiKK 3AATHOCTI 10 MPOAYKLi Oinburocti hakTopiB poc-
Ty, TPOMOOLIMTH MOXYTb BIUIMBATH Ha BCi cTaii 3anabHO-pere-
HEPaTUBHOTO MPOIECY, a ToMy iX Oionoriuni mpoaykTy HabyBa-
I0Th CYTTEBOTO 3HAYEHHs Y BUPILICHHI 3aB/JaHb PereHepaTHBHOT
mexutmau. Texuonorii Burorosnennst PRP ta PRF rpyntyoTses
Ha LIeHTPU(YTryBaHHI KPOBI, B pe3yIbTaTi 4Oro ii aKTHBHI KOMITO-
HEHTH KOHLIGHTPYIOTbCS Y IIEBHUX JUIIHKAX HEHTpUyTrary.

Binbip kpoBi 3 aHTHKOAry/IsTHTOM 4d 0e3 HbOTO, a Ta-
KOX Moauikaiisi IPOTOKOJIB HEHTPH(YTyBaHHS 103BOJISIE
oZiep)KyBaTH pi3Hi (HopMH TPOMOOLHMTAPHHUX Mac, TakKi SK
pinuHa, Tenp a6o 3rycTKH. IX KIach(ikyloTh, 3a1€XkKHO Bil
KJIITUHHOTO BMICTY Ta apxiTekTypu (iOpHHy, Ha IeKiibKa Ka-
TEropii, a caMme: Ha YUCTY ILIa3My, 30aradeHy TpoMOOLHTaMK
(P-PRP) Ta mna3my, 30araueHy JieWKkoLUTaMH i TpoMOoLUTAa-
miu (L-PRP); in’exuiitnnit ¢pibpun, 30aradenuii TpoMoonuTa-
mu (i-PRF) Ta uncrtuii ¢ibpun, 30aradenuii TpoMOoITaMu
(P-PRF), i piOpuH, 36araueHuii iedkouTaMy Ta TpOMOOLIH-
Ttamu (L-PRF).

MexaHi3MH BIUIMBY KOXHOI i3 Kareropiii TpombonuTap-
HHMX Mac Ha PercHeparilo TKAaHWH 3aJIMINAIOThCS HEIOCTaT-
HbO BHBUYCHUMH. [10TpeOy0Th cTanAapTH3aLil IPOTOKOIIH TX
OTPHMaHHS, i3 BPaxyBaHHSAM BIUIMBY JOAATKOBUX PEYOBHH,
TaKMX SIK aKTUBATOPU TPOMOOLMTIB Y¥ 3rOPTaHHS Ta aHTH-
KOAryJIsSiHTH, a TaKOX ONTHMI3allis croco0iB 3acTOCYBaHHS
KOXHO1 3 hOpM TPOMOOILIUTAPHUX Mac.

KurouoBi ciioBa: tpombouutu, PRP, PRF, uentpudyru,
LEHTPOODKHA CHIIa.
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TexHo0ruM NoTy4eHusi TPOMOOIUTAPHBIX Mace IS
pereHepaTUBHOI MeIHIUHDI

IlleBuenko C.H., Pyosenko M.B., BoubkoBckuii A.A.

PasBuTtue pereHepaTMBHOW MEOMLMHBI 3aKIIOUAETCS
B COBEPIICHCTBOBAHUHU CYIIECTBYIOIIMX M IOMCKE HOBBIX
cpencts it Mop(odyHKIIMOHATBHOTO BOCCTAHOBIICHUS TKa-
Hell, cpei KOTOPBIX MOXKHO BBIIENHUTH IUIa3My U (GUOpHH,
oboramennsie Tpombouutamu (PRP u PRF). Ayrtorennsie
TPOMOOLIUTAPHBIE MACCHI CTUMYIHUPYIOT CHHTE3 KOJJIareHa,
MHAYKLHIO POCTA COCYA0B, YMEHBIIAIOT 00J1b, 00eCIIEYUBAIOT
TeMOCTa3, YCKOPSIOT PETeHEPALNIO, CHIKAIOT PUCK MOCIe-
OIEPALIMOHHBIX HMH(EKIIMOHHO-BOCHAIUTENILHBIX OCIOXKHE-
HU, a TAK)KE MMEIOT MOILHBIE OCTEOMHAYKTHBHBIE CBOWCTBA.

braromapst ciocobHOCTH HPORYLHPOBATH OOJIBLIIMHCTBO
(akTopoB pocTa, TPOMOOLUTEI MOTYT BJIMATH Ha BCE CTaUH
BOCTIATUTEIbHO-PETEHEPATHBHOTO MPOIIEcca, a TOTOMY UX 610-
JIOTHYECKHE MPOAYKThI IPHOOPETAIOT CYIECTBEHHOE 3HAUECHUE
B PEIICHUM 337ay PEreHepaTUBHOM MeANLHUHBI. TeXHOIOrHu
nonyuenusi PRP u PRF ocHoBbIBatoTCst Ha neHTpu(yruposa-
HHMH KPOBH, B PE3YJIbTaTe YET0 €€ aKTHBHBIE KOMITOHEHTHI KOH-
LEHTPUPYIOTCS B ONpPEETEeHHBIX yJacTKax IeHTpUdyrara.
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OT060p KPOBH C aHTHKOATYJISTHTOM HJIH O€3 HeTO, a TAaKkKe
MOAN(HKAINS IIPOTOKOJIOB HEHTPH(YTHPOBAHHS ITO3BOJISIET
TIOJTy4aTh Pa3anIHbIe (POPMBI TPOMOOIMTAPHEIX Macc, TAaKHe
KaK XHUAKOCTb, TeJIb WM crycTku. X kimaccnduimpyror, B
3aBUCHMOCTH OT KJIETOYHOTO COICP)KaHUS M apXUTEKTypHI
¢ubpuHa, Ha HECKOJIBKO KaTETOPHiA, 8 IMECHHO: YHCTYIO IIa3-
My, oboramenHyio Tpombonuramu (P-PRP), mmasmy, obora-
IIeHHyI0 JielkormTamMu 1 Tpombormramu (L-PRP); mabek-
IUOHHBIN (GHOpHH, oborameHHsIii Tpombormramu (1-PRF) n
gHuCTHIH GuOpuH, oboramenHsi Tpombormramu (P-PRF), a
Takke GUOpPUH, 0OOTAIEHHBIA JEHKOIUTAMH U TPOMOOIIH-
tamu (L-PRF).

MexaHHU3MBI BIUSTHUS KaXKIOH U3 KaTeropHil TpoMOoIu-
TapHBIX Macc Ha pereHepalio TKaHeH ocTaeTcst HeIoCTaTod-
HO n3y4eHbIM. HeoOxoanMe! cTangapTH3anus MpOTOKOJIOB UX
TIOJTyYEeHUS] C y9eTOM BIMSHHS JOHOIHHUTEIBHBIX BEIIECTB,
TaKUX KaK aKTHBATOPHI TPOMOOIMTOB WM CBOPAYMBAHMS
KPOBH ¥ aHTHKOATYJISTHTHI, @ TAKXKe ONTHMHU3ALHS CII0CO00B
MIPUMEHEHUS KaXKI0H 13 (OpM TPOMOOLUTAPHBIX Macc.

Kuarwuessie caoBa: tpomborutel, PRP, PRF, nenrpu-
(yru, neHTpobexxHas cua.
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